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MUC LUC
NGUYEN THI HUE, LE HUNG LINH, NGUYEN THI MINH
NGUYET, KHUAT THI MAI LUONG. Panh gia cac chi tiéu sinh
ly, sinh héa clia cac dong lda chiu man chon tao méi trong diéu
kién man nhan tao
TRAN VAN ON, TRAN DUY CUONG, NGUYEN HOU KIEN,
NGUYEN TRUONG KHOA. Danh gia tinh da hinh va méi quan
hé di truyén clia mot so loai Day thia canh (Gymnema sylvestre
(Retz.) R.Br. ex Sm., Gymnema yunnanense Tsiang, Gymnema
latifolium Wall. ex Wight) duoc bao ton tai Viét Nam bang chr thi
SSR (Simple sequence repeats)
LUU HONG SON, POl HONG HANH, TRAN DINH HA,
NGUYEN VAN HONG. Nghién ctu dac diém néng sinh hoc
nguon gen mudp dang rimg Mac Khay Khau, tinh Thai Nguyén
NGUYEN VAN HONG, BANG NGOC HUNG, TRAN DINH HA,
NGO XUAN BINH, NGUYEN THE CUONG, TRAN MINH QUAN,
HOANG HUNG, NGUYEN TRINH HOANG ANH. Pac diém sinh
hoc clia cay Mac méat (Clausenna indica (Dalzell) Oliv.) tai mot
s6 tinh mién ni phia Bac, Viét Nam
NGUYEN HONG NGOC, NGUYEN VAN HUAN, NINH KHAC
BﬂY, PHAN THI LAN ANH. Ung dung ky thuat nuoi cay mo t&
bao trong nhan giéng chudi Phan vang (Musa x paradisiaca var.)
POAN DINH TAM, HA VAN NAM, HA DINH LONG, LY MUI
MUONG, LY CHOI NHAN. Nghién ctu nhan giéng cay Ché mong
réng (Camellia caudata) bang phuong phap giam hom
NGUYEN THI TINH, DUONG THI THU HOAI, NGUYEN THI
THU HA, BUI BINH LAM, NONG THI THUONG, NGO XUAN
BINH. Nhan giéng cay tra hoa d6 canh don (Camellia rubriflora)
bang phuang phap giam
NGUYEN THI THO, HOANG THI THAM, NGUYEN THI TRANG,
TONG BA DUY, CHU QUYNH HOA, BUI UT THOM, KHUAT TH
HAI NINH. Nghién ctu nhan giong in vitro loai Sam cau (Curculigo
orchioides Gaertn.) thu thap tir phudng Hoa Binh, tinh Phi Tho
TRAN THI THU HA, DUONG THI NHUNG, PO HOANG
CHUNG, VU HUGNG GIANG. Nghién citu nhan giéng in vitro
cay gung gi6 (Zingiber zerumbet (L.) Roscoe ex sm)
PHAN XUAN BINH MINH, PHAM THANH BACH, TRAN ANH
TUAN, NGUYEN BA HOAT, LE BUC THANG. Bac diém hinh
thai, sinh trudng va nang sudt cac mau giéng nghé trang
(Curcuma aromatica Salisb.) trong tai tinh Quang Ninh
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NGUYEN HOU HANH, DUONG TOAN THANG, NGUYEN VAN
SANG, NGUYEN THANH CHUNG. Banh gia &nh hudng ca mot
s6 diéu kien giam hom dé san xudt cay giéng T& tan la tim
(Asarum cordifolium C.E.C. FISHER) bang ky thuat nhan giéng
vo tinh tai Vuon Quéc gia Hoang Lién, tinh Lao Cai

TRAN NGUYEN CHAT, NGUYEN VU DUY, NGUYEN VAN DUY,
NGUYEN THI NGOC NHU, TRINH THI KIM BINH, PHAN
HOANG GIEO. Vi nhan giéng cic mam xdi Han Quéc
(Chrysanthemum morifolium) tai xa Chau Thanh, tinh An Giang
pd HOU SON, CAN THI LAN, KIEU THI HA, PAO THI THANH
MAI, NGUYEN THI THU DUNG, HA THI LE, LE THI XUAN
QUYNH, TA THU TRANG. Nghién clru nhan giéng Bach dan
chanh (Corymbia citriodora (Hook.) K.D.Hill & L.A.S.Johnson)
bang phuong phap nudi cdy mo té bao

TRAN TH| XUAN PHAN, LA ANH DUONG, NGUYEN DUC KIEN,
DOAN HOANG SON, DONG THI UNG, TRUONG TAT BO.
Nghién ctru ky thuat nhan giéng Cam xe (Xylia xylocarpa (Roxb.)
Taub.) bang phuong phap giam hom

NGO THANH TRUNG, TRAN THI CHI, VO HAI YEN, SU THANH
LONG. Két qua budc dau nghién clru phan ly gidi tinh tinh lgn
Méng Céi hudng céi

NGUYEN VAN HOP, NGUYEN HOU TINH, DO THE ANH, PHAN
THUY THANH DUYEN. Anh hudng tuong tac gitra cac kiéu gen
H-FABP tai cac vi tri da hinh HAEIIl, MSPI va HINFI [én m6t s6
tinh trang sinh trudng va chét lugng thit & giéng lon Duroc

NGO PHU CUONG, TRAN THI CAM TU, LE THI TRUC
PHUONG, VO DUY HOANG, NGUYEN TH| PHA LY, NGO PHU
VINH. Khao sét tinh trang dé kho va hiéu qua diéu tri & cho cai tai
Bénh x4 Tha y, Truong Cao dang Cong dong Déng Thap
NGUYEN VAN DUNG, NGUYEN THI THU HANG. Anh hudng
clia khau phan cho &n én sinh trudng va ty Ié séng clia cac ma
lai (9 Epinephelus coioides x & E. lanceolatus) giai doan ca
giéng

LE VAN KHOI, TRAN VAN TAM, KIM VAN VAN. Anh hudng ciia
nhiét do, d6 man dén ty 1& séng va tdc do sinh trudng cla &u
trung tom cang séng (Macrobrachium nipponense, de Haan
1849)

TRAN VAN TAM, KIM VAN VAN. Nghién ctiu anh hudng tj 16
duc cai va do man dén ty Ié thu tinh va phat trién &u trung ruoi
(Tylorrhynchus heterochaetus)
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DANH GIA CAC CHI TIEU SINH LY, SINH HOA
CUA CAC DONG LUA CHIU MAN CHON TAO MO1
TRONG DIEU KIEN MAN NHAN TAO
Nguyén Thi Hué', Lé Hung Linh?,
Nguyén Thi Minh Nguyét?, Khuat Thi Mai Lirong>”
! Trung tam Quan Iy do thi dai hoc, Pai hoc Quoc gia Ha Noi
?Vién Di truyén Nong nghiép

"Email- hoamoclantt_36@yahoo.com

TOM TAT

Nghién cttu danh gia 4 dong Iia méi thong qua viéc xac dinh cac chi tiéu sinh ly va sinh héa, bao
gom: Ham luong chlorophyll, ty 1é nudc trong 14, hoat do enzyme catalase va ham luong proline.
Két qua cho thdy, trong diéu kién xtr Iy man, ham luong chlorophyll a trong 14 & cac dong lua
chon tao méi giam tir 6,30 - 6,97 pg/cm? (hoac 0,87 - 1,06 pg/mg), tuong duong voi giong doi
chtng Pokkali va Triang Cut, trong khi IR29 va Bac Thom sé 7 gidm manh hon, dao dong 10,65 -
11,20 pg/cm? (hoac 0,24 - 0,28 ug/mg). Ham luong chlorophyll b gidm nhe hon, trong khoang
1,10 - 2,33 pg/cm? (hoac 0,13 - 0,28 pg/mg), voi su khac biét gitta cac dong/giong khong dang ké.
Ty 1é nudc trong 14 & cac dong lua méi dao dong tir 76,60 - 79,03%, twong duong giong Pokkali va
Trang Cut, trong khi IR29 thdp nhat (39,93%) va Bac Thom so 7 1a 64,83%. Hoat do enzyme
catalase giam tir 5,17 - 6,84 U/g & cac dong lua moéi, twong duong giong doi chung Pokkali va
Trang Cut, trong khi IR29 va Bac Thom s6 7 gidm manh hon, 10,73 - 11,13 U/g. Ham luong
proline trong 14 tang tir 1,02 - 1,13 uM/g & cac dong chiu man moi, thap nhat & Pokkali va Trang
Cut (0,75 - 0,82 uM/g) va cao nhat & IR29 va Bac Thom s6 7 (1,50 - 1,65 uM/g). Céc chi tiéu sinh
ly va sinh hoa nay cung cap thong tin dinh luong quan trong vé phéan tng cta cac dong laa dudi
stress man va 1a co s& khoa hoc cho cac nghién cttu ti€p theo vé sang loc, chon tao va lia chon
giong lua c6 kha nang chiu man.

Tir khoa: Céy lua, chi tiéu sinh Iy, chi tiéu sinh hoa, chiu man, enzyme catalase, ham lirong diép
luc, proline.

1. DAT VAN BE

Bién déi khi hau, nudc bién dang va xam nhap
man da va dang trd thanh nhing thach thic
nghiém trong do6i voi san xuat nong nghiép toan
cau, dic biét tai cac ving déng bang ven bién [1,
2]. Trong cac loai stress bat thuan (kho han, man,

Kha niang chiu min cta cay laa 1a két qua cta
st phoi hop cac co ché sinh ly, sinh hoa va di
truyén giap cdy duy tri hoat dong trong moi
truong c6 nong d6 mudi cao [7]. Dudi tac dong
clia man, cady dong thoi phai doi mat voi stress
tham th4u (giam kha ning huat nudc) va stress ion

nong, lanh), stress mian duoc xem la gay hai nhat
do lam gidm manh sinh truéng va nang suat cay
trong [3]. O Viét Nam, tinh trang man hoa dat tai
déng bang song Ciru Long da gay thiét hai dang
ké dén nang suat va chat luong lua [4]. Vi vay,
chon tao cac giong lua chiu man duoc xem la giai
phap sinh hoc bén ving trong boi canh bién déi
khi hau [5, 6].

do tich liy qua mtc Na* va Cl [8]. D€ tmg pho,
cay kich hoat cac phan tmg nham duy tri can bang
ion, diéu hoa ap suat thAm thau va ting cuong hé
thong chong oxy hoa nhim giam thiéu ton thuong
té bao [9].

Trong diéu kién man, cay lua thuong thé hién
cac bién déi sinh ly dac trung nhu: Gidm ham
luong chlorophyll, suy gidm hiéu suat quang hop,
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mat can bang ion va tang sinh cac dang oxy phan
ung (ROS) [10 - 14]. Cac giong chiu man thuong
duy tri ty lé Na*/K* thap, ham luong proline cao,
6n dinh sic t6 quang hop va ting cuong hoat tinh
enzyme chong oxy hoda, dic biét 1a catalase (CAT),
enzyme co6 vai tro phan giai H-O. va bao vé mang
té bao [14 - 16]. Mtc do chiu man phu thudc vao
giong va giai doan sinh trudng, vi vay danh gia cac
chi tiéu sinh ly - sinh hoa 1a can thiét @€ chon loc
cac dong lua tiém nang [10, 15].

Tt cap lai gitta giong Trang Cut va Bac Thom
s6 7, cac dong lua chiu man thé hé BC,F; da duoc
phat trién va budc dau cho thay kha nang chiu
man kha & giai doan ma trong diéu kién nhan tao
nong do NaCl 6 va 8%. Tuy nhién, dé c6 co so
chon loc chinh x4c hon, can danh gia sau cac phan
tng sinh 1y va sinh héa ctia cac dong dudi stress
man. Vi vay, nghién ciu “Pdnh gid cdc chi tiéu
sinh Iy, sinh hoa cua cdc dong lua chiu man chon
tao moi trong diéu kién man nhan tao” duoc thuc
hién nham xac dinh cac chi tiéu quan trong phuc
vu phan loai va chon loc cac dong/giong lua chiu
man, goép phan phat trién nong nghiép bén vitng va
thich tmg voi bién d6i khi hau.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

Bon dong lua chiu man méi (ky hiéu tie BTM1
- BTM4) lai tao tir cap bo/me 1a giong Trang Cut
va Bac Thom s6 7 ¢ thé hé BC,F; duoc cung céap
béi Bo mon Sinh hoc Phan t, Vién Di truyén
Nong nghiép. Giong lua doi chimg: Bac Thom s6
7, Trang Cut, IR29 (chuin man cidm man) va
Pokkali (chudn chju man).

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap thi nghiém

Phuong phéap danh gia mot so chi tiéu sinh ly
va sinh hoéa ctia cac dong/giong lua trong diéu
kién man nhan tao & giai doan ma:

- Cac dong/giong lua duoc gieo trén 8 khay (3
lan nhac lai/khay) trong dung dich dinh dudng
nhan tao Yoshida theo phuwong phap ctia Gregorio
va cs (1997) [17]. Khi cay lua bat dau xuat hién 14
thit tr (khoang 20 ngay tudi), tién hanh x{ ly man
nhan tao nong do NaCl 6%. trén 4 khay. 4 khay con

lai khong xtt Iy man (khay doi ching), st dung
duy nhat dung dich dinh duong.

Céc chi tiéu theo doi bao gom:

- Ham luong chlorophyll twong déi trong 14
(mg/m?%: Po ham luong chlorophyll & vi tri trung
tam ctia 3 14 ¢ khay xt Iy man va khay doi chimg
bang may Opti-Sciences CMM-300 vao ngay thtr 10
sau th&t man.

- Ham luong chlorophyll trong 14: Mdi mau thi
nghiém thu 1 doan 14 & khay xtt Iy mén va khay doi
chtng voi chiéu dai c6 dinh 1a 4 cm, do chiéu rong
thuc té€ (cm), can khoi luong tuoi timg 14 (g) va lap
lai 3 1an. Mau 14 duoc tach chiét trong acetone 80%
va ly tam dé thu dich trong theo phuong phap cua
Lichtenthaler va Buschmann (2001) [18]. Po ham
luong chlorophyll trong 14 & budc song 647 va 664
nm bing may do quang phé Biotex Epoch 2, Hoa
Ky. Ham luong chlorophyll trong 14 duoc tinh trén
don vi dién tich 14 (ug/cm? va trén don vi khoi
lwong 14 (ug/mg).

- Khoi luong twoi (g), khoi luong kho (g) va ty
lé nudc trong 1a (%): Puoc thuc hién theo mo ta
ctia Lé Van Trong va cs (2018) [19]. Mbdi mau thi
nghiém thu 3 14 tuoi tir khay xt Iy man va khay doi
chtmg, can ngay lap tic dé xac dinh khoi luong
tuoi (Fresh Weight - FW) va lap lai 3 lan. Mau 14
sau d6 duoc say trong ti sdy & 70°C cho dén khi
khoi luong 6n dinh, ghi nhan khoi luong kho (Dry
Weight - DW).

Ty 1é nuoc chira trong 1a (WS) duoc tinh theo
cong thuec:
FW — DW
WS% = ————— x 100
Fw
Trong do: FW 1a khoi luwong 14 twoi; DW 1a
khoi luong 14 kho.

+ Hoat d¢ ctia enzyme catalase (U/g): 0,05 g
mau 14 tuoi duogc st dung dé xac dinh hoat do ctia
enzyme catalase theo phuwong phap ctia Barber
(1980) [20] va lap lai 3 lan. Mau dich chiét 14 duoc
tron voi dung dich H:O. 10 mM trong dém
phosphate 50 mM, pH 7,0. Su phan hay H:0:
duoc theo doi bang do mat do quang hoc (OD) &
budc song 240 nm bang may do quang phé Biotex
Epoch 2, Hoa Ky. Hoat do catalase duoc tinh dua
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tren toc do giam OD240, biéu thi luong H:0-
phan huy trén phut trén g mo tuoi.

+ Ham luong proline (uM/g): 0,1 g 14 tuwoi mau
duoc st dung dé xac dinh ham luong proline theo
phuong phap cua Bates va cs (1973) [21] va lap lai
3 1an. Pha hitu co (toluene) chita proline duoc tach
ra va hap thu quang phé duoc do & budc song 520
nm bang may do quang phé Biotex Epoch 2, Hoa
Ky. Ham luong proline duoc tinh tir duong chudn
va biéu thi dudi don vi pg/ml.

2.2.2. Phuong phap phéan tich két qua va xu Iy
so lieu

S6 lieu dugc xtr ly bang phan mém Microsoft
Excel 2010 va phan tich phuong sai méot nhan to
bang chuong trinh Minitab ver. 16.

2.3. Thoi gian va dia diém nghién ciru

Thoi gian nghién ctu: Tir thang 7/2024 dén
thang 6/2025.

bia diém nghién ctu: Thi nghiém thuc hién

tai nha luéi va phong thi nghiém thuéc Bo mon
Sinh hoc Phan ttt, Vién Di truyén Nong nghiép.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua danh gia mot s6 cac chi tiéu sinh
ly ctia cac dong/giong lia trong diéu kién min
nhan tao

Ham luong chlorophyll phan anh truc tiép
hoat dong ctia b6 may quang hop va trang thai
sinh ly ctia 14. Vi vay, theo doi su bién dong ctia
sdc to nay gitup nhan dién ro6 hon kha nang thich
nghi ctia cac dong lua dudi diéu kién bat loi.
Trong nghién cttu nay, cac dong/giong duoc xac
dinh ham luong chlorophyll twong doi trong 14
bang may do cam tay sau 10 ngay xt Iy man nhan
tao & néong do NaCl 6%. Két qua xac dinh ham
luong chlorophyll twong d6i trong 14 cta cac
dong/giong nghién ctru & diéu kién xtt ly man va
diéu kién thuong (khong xtt ly man) duoc thé
hién & bang 1.

Bang 1. Ham liong chlorophyll twong d6i trong 14
ctia cac dong/giong nghién cttu do bing may do cam tay

o | Tl |t i | Mt | iy
(mg/m’) (mg/m’)
1 BTM1 379,00 + 6,93 369,67* + 6,44 9,33 +£2,33
2 BTM2 386,00* + 11,53 372,19+ 9,01 13,81 + 3,59
3 BTM3 365,67 + 5,86 352,33*+ 4,16 13,33 + 2,65
4 BTM4 371,67 + 14,19 362,44* + 17,03 9,22 + 3,29
5 Bac Thom s6 7 378,00®° + 17,35 359,44 + 20,84 18,56 + 7,26
6 Trang cut 370,67 + 30,66 364,56 + 30,95 6,11 + 0,39
7 Pokkali 343,00° + 9,17 335,56 + 10,84 7,44 + 2,22
8 IR29 363,33 + 6,51 340,33* + 10,49 23,00 £ 4,67

Ghi chu: So lieu duoc phan tich theo phuong phap Tukey, sir dung phan mém Minitab. Gid tri trong
bang I gi4 tri trung binh voi s6’ mau n = 3; cdc gid tri trong cung mot cot cé chir cdi khac nhau thi khiac

biét co y nghia vé mat thong ké voi muic tin cdy 95%.
Két qua ¢ bang 1 cho thdy, ham luong
chlorophyll twong d6i trong 14 cta cac dong/giong

& diéu kien thuong dao dong tir 335 - 398 mg/m?.
Giong Pokkali c6 ham luong chlorophyll tuong doi
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trong la thap nhat, sai s6 c6 y nghia thong ké &
muc do tin cay 95% so voi dong BTM2. O diéu kién
xtr ly man, ham luong chlorophyll twong déi trong
la dao dong tir 335,56 - 372,19 mg/m?, giam so voi
khay doi chimg tir 6,11 - 23 mg/m?% Giong laa
chuian chiu min Pokkali va Trang Cut c6 ham
luong chlorophyll tuong do6i trong 14 giam it nhat
so voi cac dong con lai. Ké dén 1a cac dong lua
chiu man chon tao méi, ham luong chlorophyll
tuong doi trong 14 giam tir 9,22 - 13,81 mg/m?
trong d6 dong BTM1 va BTM4 giam it hon hai
dong con lai. Giong chuidn man cam IR29 va Bac
Thom s6 7 ¢6 ham luong chlorophyll twong doi
trong la gidm nhiéu nhat (18,56 - 23 mg/m?).

Sau 10 ngay xt Iy mén, mau 14 tuoi trong khay
xtt Iy man va khay déi ching duoc thu dé tach

chiét chlorophyll. Két qua xac dinh ham luong
chlorophyll a (Chla), chlorophyll b (Chlb),
chlorophyll téng (tong so6) va ty lé chlorophyll
a/chlorophyll b (A/b) tinh trén don vi dién tich la
duoc thé hién & bang 2 va 3. O diéu kién thuong,
ham luong chlorophyll a cta cac dong/giong
nghién cttu dao dong tir 23,42 — 26,81 pg/cm’
(Bang 2). Trong d6, chénh léch ham Iluong
chlorophyll a ctia gi6ong lia Bac Thom s6 7 va
Trang Cut c6 y nghia thong ké & mutc do tin cay
95%. Tuy nhién, ham lwong chlorophyll b va
chlorophyll tong trén don vi dién tich 14 cua cac
dong/giong nghién ctu twong duong nhau, dao
dong 1an luot tir 8,00 - 9,07 va 31,75 - 34,89 pg/cm?
Ty 1é chlorophyll a/chlorophyll b dao dong tir 2,66
- 3,35.

Bang 2. Ham luong diép luc ctia cac dong/giong trén don vi dién tich 14
& diéu kién thuong xac dinh bang phuong phap do quang phé

TT | Ten dong/giong Chla (ug/cm?) Chlb (ng/cm? Tong s6 (ug/cm? A/b
1 BTM1 24,77 + 0,94 8,06*+ 0,40 32,83* + 0,60 3,07
2 BTM2 24,01+ 0,70 8,77* £ 0,96 32,77* + 0,49 2,71
3 BTM3 24,16 + 0,61 9,07+ 1,07 33,23* + 1,66 2,66
4 BTM4 24,76 + 1,55 8,98+ 1,22 33,74* £ 2,55 2,76
5 Bac Thom s6 7 26,81+ 0,90 8,00°+ 0,42 34,81+ 1,17 3,35
6 Trang cut 23,42°+ 2,03 8,33+ 0,35 31,75+ 2,34 2,81
7 Pokkali 24,54 + 1,07 8,59* + 0,29 33,132+ 0,78 2,86
8 IR29 26,45® + 0,66 8,44*+ 0,16 34,89* + 0,50 3,13

Ghi chu: So liéu duoc phan tich theo phuong phap Tukey, sir dung phan mém Minitab. Gid tri trong
bang I4 gi4 tri trung binh voi s6 mau n = 3; cdc gid tri trong cung mot cot cé chir cdi khac nhau thi khiac

biét co y nghia vé mat thong ké vor muic tin cdy 95%.

O diéu kién x ly man, ham lwong chlorophyll
a cta cac dong/giong nghién cttu dao dong tir
15,25 - 18,46 pg/cm?, giam dang ké so voi khay doi
ching (Bang 3). Trong d6, ham luong chlorophyll
a clia giong laa IR29 thap nhat, sai s6 co y nghia
thong ké & murc @0 tin cay 95% so voi dong BTMA4.

Tuong tu nhu diéu kién thuong, ham luong
chlorophyll b va chlorophyll téng tinh trén don vi
dién tich 14 cta cac dong/giong nghién ctru tuong
duong nhau, dao dong lan luot tir 5,91 - 6,96 va
21,51 - 2542 pug/cm?’. Ty 1lé chlorophyll
a/chlorophyll b giam con 2,46 - 2,73.
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Bang 3. Ham leong diép luc ctia cac dong/giong trén don vi dién tich 14 & diéu kién xtt Iy mén xac dinh
bang phuong phap do quang phé

TT | Ten dong/giong Chla (ug/cm®) Chlb (ug/cm?® | Téng s6 (ug/cm?) A/b
1 BTM1 17,80 + 0,70 6,96+ 0,49 24,76® + 0,83 2,57
2 BTM2 17,11 + 0,51 6,65% £ 0,65 23,76 + 1,09 2,58
3 BTM3 17,48% + 0,42 6,75 £ 0,66 24,23* + 1,01 2,60
4 BTM4 18,46* + 0,48 6,96 + 0,59 25,42* + 0,96 2,66
5 Bac Thom s6 7 16,16® + 1,73 5,91+ 0,37 22,06 + 2,10 2,73
6 Trang cut 16,94%° + 0,99 6,68 + 0,46 23,627 + 1,44 2,54
7 Pokkali 17,57 + 0,51 6,85+ 0,06 24,42° + 0,48 2,56
8 IR29 15,25+ 1,23 6,26+ 0,83 21,51°+ 1,90 2,46

Ghi chu: So lieu duoc phan tich theo phuong phap Tukey, sir dung phan mém Minitab. Gid tri trong
bdng 12 gid tri trung binh voi s6 mau n = 3; cdc gid tri trong cung mot cot ¢ chir cdi khdc nhau thi khdc
biét co y nghia vé mat thong ké vor muic tin cdy 95%.
s6) va khong cé su khac biét gitta cac dong/giong
nghién ctru. Mac du c6 sy khac biét gitta ham
luong cac chi tiéu theo doi trén don vi dién tich va
khoéi luwong 14, ty 1é chlorophyll a/chlorophyll b
trén 14 duy tri 6n dinh, dao dong tir 2,81 - 3,27.

Két qua xac dinh ham lwong chlorophyll a,
chlorophyll b, chlorophyll téng va ty l¢ chlorophyll
a/chlorophyll b tinh trén don vi khoi luong 14 duoc
thé hién & bang 4 va 5. O diéu kién thuong, cac chi
tiéu theo doi dao dong tir 2,94 - 3,47 pg/mg (Chla),
1,02 - 1,31 pg/mg (Chlb), 3,97 - 4,78 ng/mg (t6ng

Bang 4. Ham luong diép luc cta cac dong/giong trén don vi khdi luong 14 & diéu kién thuong xac dinh
bang phuong phap do quang phé

TT | Tén dong/giong Chla (ug/mg) Chlb (ug/mg) Tong so (ug/mg) A/b
1 BTM1 3,47+ 0,08 1,312+ 0,17 4,78 £ 0,21 2,89
2 BTM2 3,34*+ 0,26 1,199+ 0,11 4,53*+ 0,36 2,86
3 BTM3 3,34*+ 0,10 1,25*+ 0,21 4,59 + 0,30 2,83
4 BTM4 3,28+ 0,42 1,272+ 0,09 4,55+ 0,41 2,84
) Bac Thom s6 7 3,46* + 0,07 1,16* + 0,08 4,62+ 0,15 3,27
6 Trang cut 3,30+ 0,32 1,11+ 0,14 4,41*+ 0,46 2,81
7 Pokkali 2,94 £ 0,25 1,03+ 0,01 3,97+ 0,26 2,86
8 IR29 3,19°+0,24 1,02*+£ 0,12 4,21*+ 0,36 3,13

Ghi chu: So lieu duoc phan tich theo phuong phap Tukey, sir dung phan mém Minitab. Gid tri trong
bdng 14 gid tri trung binh voi s6 mau n = 3; cdc gid tri trong cung mot cot co chir cdi khdc nhau thi khdc
biét co y nghia vé mat thong ké voi muic tin cdy 95%.
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O diéu kién xtt Iy man, tit ca cac chi tiéu theo doi
déu giam tuong tu nhu trén don vi dién tich 14. Cu thé,
ham Iuong chlorophyll a dao dong tr 1,74 - 2,59
ug/mg, chlorophyll b tr 0,74 - 1,06 pg/mg,
chlorophyll tong tir 247 - 3,66 ug/mg va ty le

chlorophyll a/chlorophyll b 2,17 - 2,56 (Bang 5). Ham
luong chlorophyll a, chlorophyll b va chlorophyll tong
tinh trén don vi khoi luong 14 & diéu kién xit Iy man
thap nhat & giong IR29. Cac dong/giong con lai co cac
chi tiéu theo doi tuong duong nhau.

Bang 5. Ham luong diép luc ctia cac dong/giong trén don vi khéi luong 14 & diéu kién xir Iy mén xac dinh
bang phuong phap do quang phd

TT | Tén dong/giong Chla (ug/mg) Chlb (ug/mg) Tong so (ug/mg) A/b
1 BTM1 2,59* + 0,06 1,06*+ 0,11 3,66% + 0,06 2,46
2 BTM2 2,47+ 0,25 0,98*+ 0,02 3,44% £ 0,26 2,52
3 BTM3 2,47 £ 0,11 1,00* + 0,09 3,47+ 0,19 2,48
4 BTM4 2,22% + 0,31 1,02% £ 0,08 3,24+ 0,34 2,17
5 Bac Thom s6 7 2,28" + 0,02 0,92*+ 0,18 3,19+ 0,19 2,55
6 Trang cut 2,43+ 0,16 0,95*+ 0,09 3,38 + 0,25 2,56
7 Pokkali 2,26% + 0,34 0,90*+ 0,07 3,16® + 0,40 2,51
8 IR29 1,74+ 0,42 0,74*+ 0,21 247"+ 0,59 2,42

Ghi chu: So liéu duoc phan tich theo phuong phap Tukey, sir dung phan mém Minitab. Gid tri trong
bang 12 gid tri trung binh voi s6 mau n = 3; cdc gid tri trong cung mot cot co chir cdi khdc nhau thi khic

biét co y nghia vé mat thong ké voi muic tin cdy 95%.

Tt s6 lieu & bang 2 va 3, két qua xac dinh
chénh léch ham luong diép luc cha cac
dong/giong tinh trén don vi dién tich 14 & diéu
kién xtt Iy man so voi diéu kién thuong duoc thé
hién & hinh 1A. So voi diéu kién thuong, tat ca cac
chi tieu theo doi tinh trén don vi dién tich 1a & diéu
kién xtt Iy man déu gidm. Trong do, ham luong
chlorophyll a gidm nhiéu hon ham Iluong
chlorophyll b, dao dong tir 6,30 - 11,20 pg/cm?
Giong Bac Thom s6 7 va IR29 bi giam nhiéu hon
cac dong/giong con lai (10,65 - 11,20 ug/cm?). Cac
dong lua chiu man maéi c6 ham lugng chlorophyll a
giam it va dong déu (6,30 - 6,97 ug/cm?), tuong
duong giong doi ching Trang Cut va Pokkali.
Ham luong chlorophyll b gidm khong dang ké, dao
dong tir 1,10 - 2,33 pug/cm? chénh léch gitta cac
dong/giong twong duwong nhau. Ham luong

chlorophyll tong gidm nhiéu nhat & giong IR29
(13,39 pg/cm?), cho thay mic do suy gidm sic to
nghiém trong hon so voi cac giong con lai.

Tt so lieu & bang 4 va 5, két qua xac dinh
chénh léch ham luwong diép luc cha cac
dong/giong tinh trén don vi khai luong 14 duoc thé
hién trén biéu d6 hinh 1B. Ham lwong chlorophyll
a & diéu kién xtr ly man giam tir 0,68 - 1,45 ug/mg
so voi diéu kién thuong, dan téi chlorophyll téng
giam tir 0,81 - 1,73 ug/mg. Trong do, giong IR29 va
Bac Thom so6 7 tiép tuc la hai giong gidm manh
nhat. Cac dong lda chiu man méi c6 ham luong
chlorophyll a giam ttr 0,87 - 1,06 ug/mg, trong do
dong BTM1, BTM2 va BTM3 chénh léch khong
nhiéu so voi giong lua doi ching Pokkali va Trang
Cut. Chénh léch ham luong chlorophyll a & diéu
kién xtt Iy man so véi diéu kién thuong cta giong
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lua Bac Thom s6 7 voi cac dong lua chiu mdn mai
tinh trén don vi khoi luong 14 it hon tinh trén don
vi dién tich 1a. Ham lwong chlorophyll b giam tir

A -

0,13 - 0,28 pg/mg, chénh léch gitta cac giong
nghién ctru khong nhiéu.
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Hinh 1. Biéu d6 biéu thi chénh léch ham leong diép luc cia cac dong/gidng trén don vi dién tich 14 (A)
va don vi khéi lugng 14 (B) & diéu kién xir Iy min so véi diéu kién thuong

Nhin chung, tat ca cac dong/giong déu giam
ham luong chlorophyll duoi diéu kién xt Iy man,
nhung mic do suy giam khac nhau gitta cac vat
lieu. Giong IR29 va Bac Thom s6 7 thuoc nhom
man cam, giam sac t6 manh nhat, trong khi 4 dong
lua chiu midn méi duy tri mac gidm thap, tuong
duong hodc gan voi hai giong Pokkali va Trang
Cut. Kha nang duy tri chlorophyll t6t phan 4anh su
6n dinh ctia hé thong sic to, giup duy tri chic
nang quang hop dudi stress man. Nhitng quan sat
nay phu hop véi két qua nghién cttu ctia Nguyen
va cs (2023) [14] ghi nhan téng tién chat

chlorophyll giam & lia dudi nong do NaCl 150
mM; Zuo va cs (2024) [15] cho thay cac dong chiu
man duy tri chlorophyll a, b va tong 6n dinh hon
so voi cac dong nhay mudi, tr d6 git hiéu qua
quang hop. Nhu vay, cac dong laa chiu man méi
trong nghién cttu nay duy tri chlorophyll tot, phan
anh tiém nang thich nghi cao va tao co s vimng
chic cho cac danh gia ciing nhu chon tao giong
lda chiu man. Két qua nay ciing tuong tu cac
nghién cttu trudce, trong do stress han va man déu
lam giam dang ké chlorophyll a, b, anh huong dén
hiéu suat quang hop va nang suat hat [22, 23].

Bang 6. Ty 1é nu6c chira trong 14 cia cic dong/gidng nghién ctru trong diéu kién xir Iy min

TT | Ten dong/giong | Khoi luong 14 tuoi (g) | Khoi luong lakho (g) | Ty lé nude trong 14 (%)
1 BTM1 0,79 £ 0,15 0,19+ 0,07 76,60
2 BTM2 0,76" £ 0,08 0,17° + 0,02 77,92
3 BTM3 0,83+ 0,03 0,18+ 0,02 78,84
4 BTM4 0,74 + 0,09 0,15 + 0,01 79,03
5 Bac Thom s6 7 0,48° + 0,05 0,17°+0,01 64,83
6 Trang cut 1,69* + 0,03 0,36*+ 0,04 78,77
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7 Pokkali 1,58+ 0,15

0,33+ 0,06 79,33

8 IR29 0,24°+ 0,02

0,15+ 0,01 39,93

Ghi chu: So liéu duoc phan tich theo phuong phap Tukey, sir dung phan mém Minitab. Gid tri trong
bang I gi4 tri trung binh voi s6’ mau n = 3; cdc gid tri trong cung mot cot co chir cdi khac nhau thi khiac

biét co y nghia vé mat thong ké voi muic tin cdy 95%.

Bén canh chlorophyll, kha niang duy tri nuéc
trong 1a ciing 1a chi tiéu sinh ly quan trong phan
anh tinh trang 6n dinh té bao va mutc do thich nghi
cua cay dudi stress man. Trong nghién ctu nay,
cac dong lua chiu man méi duy tri ty 1é nuwdc trong
14 cao (76,60 - 79,03%), twong duwong voi 2 giong doi
ching Pokkali va Triang Cut, trong khi cac dong
man cam IR29 va Bac Thom s6 7 c6 ty lé nudc
trong 14 thap hon (39,93 - 64,83%). Nhimg két qua
nay tuong dong voi két qua cac nghién ctru trudc
day trén lua cta Suriya-arunroj va cs (2004) [24],
stt dung ty 1é nuoc trong 14 dé sang loc cac kiéu
gen chiu man va ghi nhan rang cac giong it bi tén
thuong muoi gitt duoc ty 1& nudc trong 14 cao hon,
trong khi giong man cam man giam ty lé nudc
dang ké. Tuong tu, két qua nghién cttu ctia Zuo va
(2024) [15]; Xu va cs (2024) [2] ciing cho thdy, cac
dong lua duy tri ty 1é nudc t6t hon dong thoi git
duoc mitc chlorophyll én dinh, tir d6 giup duy tri
hiéu qua quang hop dudi stress man. Nhu vay, kha
nang duy tri ca chlorophyll va ty 1é nuoc trong 1a &
cac dong lua chiu man méi phan anh muc do6 thich
nghi cao, dong thoi 1a co s& vitng chiac cho cac
nghién ctru danh gia va chon tao giong lua chiu
man trong tuong lai.

3.2. Két qua d4nh gia mét s6 céc chi tiéu sinh
héa ctia cac dong/giong lia trong diéu kién min
nhén tao

Khong chi duy tri ty 1é nudc trong 14 va sac to
quang hop, cay trong con phai huy dong cac co
ché sinh hoa dé bao vé t€ bao & cap do noi bao.
Catalase 1a mot enzyme then chot, thuong duoc st
dung nhu chi tieu danh gia kha nang chong chiu
cta cay. Trong nghién ctru ndy, mau 14 tuoi trong
khay xit Iy mén va khay déi ching duoc st dung
lam vat liéu xac dinh hoat do enzyme catalase va
két qua duoc thé hien ¢ bang 7. Két qua cho thay,
tat ca cac dong lua déu giam hoat do enzyme
catalase dudi diéu kién man, voi mic giam dao
dong tur 5,17 - 11,13 U/g (Bang 7 va hinh 2A).
Giong chuan man cam IR29 giam manh nhat, tiép
theo 1a Bac Thom s6 7 (10,73 U/g). Cac dong laa
chiu man méi giam hoat d6 ti 5,17 - 6,84 U/g,
trong d6 BTM2 va BTM3 giam it nhat, tuong
duong voi giong doi chung khang Pokkali va
Trang Cut (5,34-5,98 U/g).

Suy giam hoat do catalase phan anh kha nang
phan gidi H-O- bi han ché, tir d6 ting nguy co tén
thuong mang té bao, luc lap va ty thé, anh hudng dén
quang hop va sinh trudng [25]. Mic du tat ca cac
dong lua déu bi anh huong boi stress oxy hoa do
NaCl, mtc giam hoat do khac nhau gitta cac dong la
chi bao quan trong vé kha nang chiu man, trong do
cac dong chiu man moi duy tri hoat do catalase tot
hon, gop phan bao vé t€ bao khéi ton thuong oxy hoa.

Béng 7. Su thay d6i hoat d6 enzyme catalase trong 14 clia cac dong ltia nghién cttu trong mai trieong man

so v6i diéu kién thuong
T Ten Hoat do catalase trong Hoat d¢ catalase trong | Giam so voi doi
dong/giong khay déi chimg (U/g) khay xt Iy man (U/g) chimg (U/g)
1 BTM1 44,90* + 1,20 38,06 + 1,77 6,84 + 0,85
2 BTM2 48,02* + 5,86 42,67+ 4,72 5,35+ 1,14
3 BTM3 49,11°+ 6,76 43,94* + 5,18 5,17 £ 2,37
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4 BTM4 44,37* + 3,76 37,81* + 5,00 6,56 + 1,49
5 | Bac Thomso 7 54,33 + 2,88 43,60% + 3,83 10,73 + 2,30
6 Trang cut 50,28 + 2,83 44,30% + 3,83 5,98 + 1,02
7 Pokkali 50,15* + 2,35 44,81* + 3,72 534+ 1,74
8 IR29 54,06 + 3,52 42,93 + 2,99 11,13 £ 0,65

Ghi chu: So liéu duoc phan tich theo phuong phap Tukey, sir dung phan mém Minitab. Gid tri trong
bang I4 gi4 tri trung binh voi s6 mau n = 3; cdc gid tri trong cung mot cot cé chir cdi khac nhau thi khac

biét co y nghia vé mat thong ké vor muic tin cdy 95%.

Bén canh catalase, ham lwong proline ciing la
chi tiéu quan trong, phan anh kha nang duy tri can
bang tham thau va 6n dinh té bao ctia cay. Két qua
phan tich ham luong proline trong la cta cac
dong/giong lua nghién ctru duoc thé hién & bang
8. Két qua cho thay, tat ca cac dong déu ting ham
luong proline trong 14 ¢ diéu kién xt ly man. Su
chénh léch ham lwong proline dao dong tir 0,75 -

1,65 uM/g, tang tir 0,87 - 1,90 lan so voi khay doi
ching (Bang 8 va hinh 2B). Ham luong proline
tang it nhat & giong lua Pokkali va Trang Cut (0,75
- 0,82 uM/g). Giong lua chudn man cam IR29 co
ham luong proline ting nhiéu nhat (1,65 uM/g),
ké dén la giong lua Bac Thom s6 7 (1,50 uM/g). 4
dong lia chiu man méi c6 ham luong proline tang
tir 1,02 - 1,13 uM/g.

Bang 8. Chénh léech ham luong proline trong 14 cia cac dong ltia nghién ctru trong diéu kién xi ly min

so v6i diéu kién thuong
10| ot i | Mmool e | T
1 BTM1 0,94* + 0,10 2,06® + 0,12 1,12 £0,02
2 BTM2 0,90 £ 0,04 2,03® + 0,10 1,13 +0,13
3 BTM3 0,89+ 0,03 2,01®° + 0,24 1,11+0,26
4 BTM4 0,94+ 0,12 1,96 + 0,44 1,02 £ 0,46
5 Béac Thom s6 7 0,84* £ 0,07 2,34*+£ 0,18 1,50 £ 0,12
6 Trang cut 0,80*+ 0,09 1,62 + 0,09 0,82 0,16
7 Pokkali 0,86% + 0,07 1,60° + 0,23 0,75+0,22
8 IR29 0,87*+ 0,09 2,52* + 0,27 1,65+ 0,18

Ghi chu: So lieu duoc phan tich theo phuong phap Tukey, sir dung phan mém Minitab. Gid tri trong
bang 12 gid tri trung binh voi s6 mau n = 3; cdc gid tri trong cung mot cot co chir cdi khdc nhau thi khdc
biét co y nghia vé mat thong ké vor muic tin cdy 95%.
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Hinh 2. Biéu d6 biéu thi chénh léch hoat d¢ catalase (A) va ham hrong proline (B) trong 14 ctia cac
dong/giong & diéu kién xir Iy min so voi diéu kién thuong

Két qua nay tuong tu voi két qua nghién ctu
ctia Nguyén Van Dbinh va La Viét Hong (2015)
[26], han lam ting ham luong prolin cta hai giong
ca chua VL3000 va PT18 & ca hai giai doan, dat
145,56% va 150,93%. Nhu vay, viéc cac dong lua
chiu man maéi duy tri ca hoat do catalase va mic
tang proline 6n dinh cting c6 kha niang chong chiu
stress man, dong thoi 1am co s& danh gia tiém
nang thich nghi va chon tao giong trong cac
nghién ctru tiép theo.

4. KET LUAN

Két qua nghién cttu cac chi tiéu sinh ly va sinh
hoa cua 4 dong ltua chiu man méi dudi diéu kién
xtt ly NaCl 6%o cho thdy, tat ca cac dong/giong déu
bi anh huwong béi stress man, nhung mitc dé khac
nhau tuy theo giong. Ham luong chlorophyll a &
cac dong lua chiu man méi giam tir 6,30 - 6,97
pg/cm?2 (hoac 0,87 - 1,06 pg/mg), tuong duong voi
cac giong doi chimg chiu man Pokkali va Trang
Cut, trong khi cac giong chudn man cam IR29 va
Bac Thom s6 7 gidm nhiéu hon, 1an luot 1a 11,20 va
10,65 pg/cm? (hoac 1,45 va 1,28 pug/mg).
Chlorophyll b giam it hon, dao dong tir 1,10 - 2,33
pg/cm? (hoac 0,13 - 0,28 ug/mg) gitta cac
dong/giong. Ty 1é nudc trong 14 cao nhat & cac
dong lua chiu man méi (76,60 - 79,03%), tuong
duong voi giong doi ching Pokkali va Trang Cut,
trong khi IR29 c6 ty 1é nudc thap nhat (39,93%) va
Béac Thom s6 7 1a 64,83%.

Hoat do enzyme catalase giam tir 5,17 - 6,84
U/g & cac dong lua chiu man méi, tuong duong
voi giong Pokkali va Trang Cut (5,34 - 5,98 U/g),
trong khi IR29 va Bac Thom sé 7 gidm manh hon,
lan luwot 1a 11,13 va 10,73 U/g. Ham luong proline
tang tir 1,02 - 1,13 uM/g & cac dong lda chiu man
moi, cao nhat & IR29 (1,65 uM/g) va Biac Thom s6
7 (1,50 uM/g), thap nhat & giong Pokkali va Trang
Cut (0,75-0,82 uM/g).

Nhu vay, duoi diéu kién xtt ly NaCl 6%o cac
dong lua chiu man méi duy tri duoc ham luong
chlorophyll, ty 1é¢ nudc trong la va kha nang tich
liy proline twong d6i 6n dinh, déng thoi han ché
suy giam hoat dong enzyme catalase so v6i cac
giobng man cam, cho thdy chung c6 tiém ning
thich nghi tot véi diéu kién man. Cac chi tiéu sinh
ly va sinh hoa nay c6 thé dugc st dung nhu cac
tiéu chi quan trong trong qua trinh sang loc, chon
tao va phan loai giong lua chiu man trong cac
nghién ctu tiép theo.
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PHYSIOLOGICAL AND BIOCHEMICAL PARAMETERS OF NEWLY DEVELOPED SALT-TOLERANT
RICE LINES UNDER CONTROLLED SALINITY

Nguyen Thi Hue!, Le Hung Linh?,
Nguyen Thi Minh Nguyet?, Khuat Thi Mai Luong®
!Campus Management Center, VNU
?Agricultural Genetics Institute
Abstract

This study evaluated four newly developed rice lines by measuring physiological and biochemical
parameters, including chlorophyll content, leaf water content, catalase enzyme activity, and
proline concentration. Under salinity treatment, chlorophyll a content in the new rice lines
decreased to 6.30 - 6.97 pg/cm? (or 0.87 - 1.06 ng/mg), comparable to the control varieties
Pokkali and Trang Cut, while IR29 and Bac Thom No.7 exhibited greater reductions, ranging
from 10.65 - 11.20 pg/cm? (or 0.24 - 0.28 pg/mg). Chlorophyll b decreased slightly (1.10 - 2.33
pug/cm? or 0.13 - 0.28 pg/mg) with no significant differences among lines. Leaf water content in
the new rice lines ranged from 76.60 to 79.03%, similar to Pokkali and Trang Cut, whereas IR29
was lowest (39.93%) and Bac Thom No.7 was 64.83%. Catalase activity decreased to 5.17 - 6.84
U/g in the new lines, comparable to the controls, while IR29 and Bac Thom No.7 showed larger
reductions (10.73 - 11.13 U/g). Proline concentration increased to 1.02 - 1.13 uM/g in the new
salt-tolerant lines, lower in Pokkali and Trang Cut (0.75 - 0.82 uM/g) and highest in IR29 and Bac
Thom No.7 (1.50 - 1.65 uM/g). These physiological and biochemical parameters provide
quantitative information on the responses of rice lines under salinity stress and form a scientific
basis for further screening, development and selection of salt-tolerant rice varieties.

Keywords: Rice, physiological parameter, biochemical parameters, salt-tolerant, enzyme catalase,
chlorophyll content, proline.
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DANH GIA TiNH DA HINH VA MOI QUAN HE DI TRUYEN

CUA MOT sO LOAI DAY THIA CANH (Gymnema
sylvestre (Retz.) R.Br. ex Sm., Gymnema
yunnanense Tsiang, Gymnema latifolium Wall. ex
Wight) BUQC BAO TON TAI VIET NAM BANG CHi THI

SSR (SIMPLE SEQUENCE REPEATS)
Tran Vin On!, Tran Duy Cuong?, Nguyén Hiru Kién?, Nguyén Truong Khoa®

TOM TAT

! Truong Pai hoc Duwoc Ha Noi
? Vien Di truyén Nong nghiép
"Email- ntkhoal28@gmail.com

Nghién cttu nay duoc thuc hién nham danh gia da dang di truyén va xac dinh méi quan hé gitra
15 mau Day thia canh, thuoc 3 loai: Gymnema sylvestre (Retz.) R.Br. ex Sm., Gymnema
yunnanense Tsiang, Gymnema latifolium Wall. ex Wight duoc bao ton tai Viet Nam bang 24 chi
thi SSR. ADN téng s6 duoc tach chiét tir 14 non va khuéch dai PCR véi cac cap moi SSR. San
phiam PCR da hinh duogc phan tich bang dién di trén gel polyacrylamide. Két qua phén tich ma
tran twong dong di truyén (hé s6 Jaccard) cho thay mitc do tuong dong dao dong tir 0,08 (gitra
M3 va M12) dén 0,56 (gitta M4 va M6), vo6i gia tri trung binh 1a 0,28, phan 4anh su da dang di
truyén dang ké trong tap doan mau. Cay phan loai di truyén x4y dung bang phuong phap
UPGMA da chia 15 mau thanh hai nhém chinh & mtc tuong déng khoang 0,25 - 0,28. Nhom I bao
gom 11 mau (M1, M2, M3, M4, M5, M6, M8, M10, M11, M13, M15) va nhom II gom 4 mau (M7,
M9, M12, M14), v6i cac phan nhom nho hon thé hién sy phan hoa di truyén ro rét. Cac cap mau
c6 do tuong dong cao M4 - M6: 0,56; M1 - M5: 0,53 va thap M3 - M12: 0,08 da duoc xac dinh. Két
qua nghién cttu cung cap nhitng dan lieu khoa hoc quan trong vé nguon gen Day thia canh tai
Viét Nam, lam co s& cho cong tac bao ton, quan ly, khai thac hiéu qua va dinh huong cho cac
chuong trinh chon tao giong trong twong lai.

Tix khoa: Day thia canh, Gymnema sylvestre, Gymnema latifolium, Gymema yunnanense, da
dang di truyén, SSK, chi thi phan ti, bdo ton gen.

1. BAT VAN BE

Day thia canh 1a tén chung ctia mot so loai
thuoc chi Day thia canh (Gymnema), ho Truc dao
(Apocynaceae) [1], phan bo tu nhién cht yéu & cac
vung nhiét doi va can nhiét déi cia chau A, chau
Phi va chau Uc. Trong s6 d6, Day thia canh
(Gymnema sylvestre) tir lau da duoc st dung rong
rai trong y hoc ¢ truyén, dac biét tai An Po va
nhiéu qudc gia chau A khac, nho vao cac dic tinh
duoc ly quy gia, ndi bat nhat 1a kha nang ho tro diéu
tri bénh dai thao duong [2, 3]. Cac nghién ctu da
chi ra rang, 14 Day thia canh chta cac hop chat cé

hoat tinh sinh hoc cao, dién hinh 14 axit gymnemic,
c6 tac dung lam gidm hap thu glucose & ruot, kich
thich tuyén tuy san sinh insulin va tai tao t€ bao
beta ctia ddo tuy [4, 5]. Do nhu cau st dung ngay
cang tang cho ca muc dich y hoc va thuong mai,
nguodn gen Day thia canh trong tw nhién dang phai
doi mat voi ap luc khai thac 16n, dan dén nguy co
suy giam da dang di truyén va tham chi Ia nguy co
tuyet chting & mot s6 khu vuce [3].

Treén thé gioi, nhiéu cong trinh nghién ctu da
duoc thuc hién nhim danh gid su da dang di
truyén cta Day thia canh (Gymnema sylvestre)
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bang cac cong cu sinh hoc phan t. Cac chi thi
phan tit nhu: RAPD, ISSR, AFLP va dac biét la
SSR (Simple Sequence Repeats) hay con goi la vi
vé tinh, da duoc ung dung rong rai. Nghién cttu
cua Patil va cs (2013) [6] da sit dung chi thi
RAPD va ISSR dé phan tich 12 mau Day thia canh
thu thap tt An Do, két qua cho thdy mic do da
hinh cao gita cac quan thé. Cung tai An D9,
nghién ctu cua Yadav va cs (2016) [7] khi st
dung chi thi SSR, da ghi nhan su khac biét di
truyén ro réet gitta cac dong thu thap, qua do nhan
manh tiém nang lon trong viéc chon giong va cai
thién nguon gen. Mot s6 nghién ctu khac tién
hanh két hop chi thi phan t& véi phan tich héa
sinh nham tim hiéu méi lién két gitta tinh da dang
di truyén va ham luong hoat chat dac trung nhu
axit gymnemic [8]. Gan day, Polaiah va cs (2023)
[3] da ing dung cong nghé giai trinh tu gen thé
he m6i (NGS) dé phat trién mot bo chi thi SSR
genome méi cho cay Day thia canh (Gymnema
sylvestre) va stt dung chung dé phan tich da dang
di truyén cta 26 kiéu gen tai An P9, xac dinh
duoc cac chi thi co6 tinh da hinh cao va cac kiéu
gen trién vong cho cac chuong trinh lai tao.

Trong s6 cac loai chi thi phan tt, SSR duoc ua
chuong va st dung phé bién nh¢ nhimg vu diém
vuot troi nhu: Kha nang phat hién da hinh cao,
tinh dong troi (cho phép phan biét ca thé déng
hop tx va di hop t), do lap lai va do tin cay cao,
cing nhu tinh dic hiéu cho loai [9, 3]. Cac chi thi
SSR da chiing minh dugc hiéu qua trong viéc phan
tich cau trac quan thé, danh gia moéi quan hé di
truyén, 1ap ban d6 gen va hé tro dic luc cho cong
tac chon giong & nhiéu loai thuc vat, bao gém ca
cay duoc liéu.

Tai Viét Nam, co it nhat 5 loai trong chi Day
thia canh da duoc xac dinh, bao gom: Gymnema
mnodorum (Lour.) Decne, Gymnema latifolium
Wall. ex Wight, Gymnema yunnanense Tsiang,
Gymnema reticulaturm (Moon) Alst. va Gymnema
sylvestre (Retz) R. Br. ex Schult. [10], phan bo va
trong cht yéu & vung nhiét doi trong ca nudc.
Trong so6 do, co 2 loai la Day thi canh (con goi 1a
day thia canh 14 nho, Gymnema sylvestre), Day
thia canh 14 to (Gymnema latifolium) da duoc
nghién ctu va dua vao trong trot. Mot s6 nghién
ctru trong nudc da budc dau tap trung vao cac diac
diém hinh thai, sinh truéong, kha nang thich nghi
va thanh phan hoat chat cta cay [11]. Tuy nhién,
cac dix lieu khoa hoc vé da dang di truyén & cap do
phan tir ctia cac loai va giong Day thia canh dang
duoc khai thac va trong tai Viet Nam con rat han
ché. Su thi€u hut thong tin nay gay kho khan cho
viec danh gia dung tiém nang ngudén gen, xay
dung cac chuong trinh bao ton va phat trién giong
mot cach khoa hoc va bén vimng.

Xuat phat tir thuc trang d6, nghién ctru nay duoc
thuc hién nhadm cac muc tiéu: () Panh gia mac do
da dang di truyén ctia mét tap doan cac mau giong
Day thia canh duoc thu thap tai mot s6 ving cta Viét
Nam va thé gioi bang viéc stt dung cac chi thi SSR da
duoc phat trién va cong bo; (i) Xac dinh moi quan he
di truyén gitta cac mau giong nghién ctu, qua do lam
ro cau truc di truyén cta tap doan; (iii) Cung cap
nhimg dan lieu khoa hoc ban dau, lam co s& cho
cong tac bao ton, quan ly va khai thac hiéu qua
nguon gen Day thia canh, déng thoi dinh huéng cho
cac nghién ctru chon loc va cai tién giong Day thia
canh tai Viét Nam trong tuong lai.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu

Bang 1. Danh sach 15 mu Day thia canh sir dung trong nghién ctru

STT M;a Teéen khoa hoc Tén ‘Fhuorng Ngudn goc bac diém chinh
mau dung
1 M1 Gymema latifolium | Day thia canh | Viét Nam (tinh | La to, pht long to, cudng 14
Wall. ex Wight la to Thai Nguyén) ngan, qua nhd, nhua vang
Gymema yunnanense | Day thia canh | Viét Nam (tinh La to, nhan, cuong 14 dai,
2 M2 . . . . , P
Tsiang Van Nam Gia Lai) qua to, nhua tran
3 M3 Gymema latifolium | Day thia canh | Viét Nam (tinh | La to, pht long to, cudéng la
Wall. ex Wight la to Hoa Binh) ngan, qua nhd, nhura vang
4 M4 Gymema latifolium | Day thia canh | Viét Nam (tinh | La to, pht long to, cudng 14
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STT M;a Ten khoa hoc Tén t‘huorng Nguén goc bac diém chinh
mau dung
Wall. ex Wight la to Hoa Binh) ngan, qua nhd, nhura vang
Gymema latifolium | Day thia canh .. La to, pht1 1ong to, cudng la
> M5 Wall. ex Wight la to Thai Lan ngan, qua nhd, nhua vang
6 M6 Gymema latifolium | Day thia canh | Viét Nam (tinh | La to, pht long to, cudéng la
Wall. ex Wight la to Bac Kan) dai, qua nho, nhua trang
Gymnema sylvestre N Viét Nam (tinh L4 nho, nhadn, qua nho,
! M7 (Retz.) R.Br. ex Sm. Day thia canh Thai Nguyén) nhua trang
Gymnema sylvestre s Viét Nam (tinh L4 nhd, nhan, qua nho,
8 M8 (Retz.) R.Br. ex Sm. Day thia canh Thai Nguyén) nhua trang
Gymnema sylvestre s Viét Nam (tinh | La nho, c6 long to, qua nho,
) M9 (Retz.) R.Br. ex Sm. Day thia canh Thai Nguyén) nhua trang
Gymnema sylvestre s Viét Nam (tinh | L& nhd, nhan, qua to, nhua
10| M10 (Retz.) RBr. ex Sm. Day thia canh Quang Tri) tring
Gymnema sylvestre NP O La nho, co l6ng to, qua nhd,
11 Mil (Retz.) RBr. ex Sm. Day thia canh An Bo nhua trang
Gymnema sylvestre s Viét Nam (tinh | La nho, goc tron, co 1ong to,
12| M12 (Retz.) R.Br. ex Sm. Dy thia canh Thai Nguyén) qua nho, nhua trang
Gymnema sylvestre s Viét Nam (tinh La nho, goc hinh tim, c6
13 | Mi13 (Retz.) R.Br. ex Sm. Day thia canh Thai Nguyén) | 1ong to, qua nho, nhua trang
Gymnema sylvestre N Viét Nam (tinh L4 nhd, nhan, qua nho,
14| M4 (Retz.) R.Br. ex Sm. Day thia canh Thai Nguyén) nhua trang
Gymnema sylvestre R Viét Nam (tinh L4 nhd, nhan, qua nho
15| MI5 (Retz.) RBr. ex Sm. Day thia canh Thai Nguyén) ngan, nhua trang
Vat liéu nghién cttu bao gém 15 mau giong Day phap CTAB (Cetyl Trimethyl Ammonium

thia canh thudc 3 loai: Day thia canh (Gymnema
sylvestre (Retz.) RBr. ex Sm.), Day thia canh Van
Nam (Gymnema yunnanense Tsiang) va Day thia
canh 14 to (Gymnema latifolium Wall. ex Wight)
duoc thu thap tir cac vung khac nhau cta Viét Nam,
Thai Lan va An Do dai dién cho cac ngudn gen ban
dia va nhap noi voi cac dac diém hinh thai da dang,
duoc bao ton tai vuon giong cta Cong ty C6 phan
Duoc khoa va Cong ty C6 phan San phdm thién
nhién DK tai tinh Thai Nguyén. Cac mau duoc thu
thap vao thang 11/2024. Chi tiét vé ma hiéu, tén goi
va dic diém hinh thai chinh cta cac mau duoc trinh
bay trong bang 1.

2.2. Thu thap mau va tach chiét ADN tdng so

Mau 14 non, tuoi va khong c6 dau hiéu bénh
ctia 15 giong Day thia canh da duoc thu thap. Sau
khi thu hai, cAc mau 14 duoc lam sach, bdo quan
trong tui nilon dan nhan va van chuyén vé phong
thi nghiém. Cac mau duoc bao quan & -80°C cho
dén khi tach chiét ADN. ADN téng s6 duoc tach
chiét tir khoang 100 - 200 mg 14 twoi bang phuong

Bromide) cai tién [12]. Chat luong va ham luong
ADN tach chiét duoc kiém tra bang phuong phap
dién di trén gel agarose 1% (w/v) nhuém voi chat
nhudm an toan va so sanh v6i thang ADN chu4n
(ADN ladder). Nong do va do tinh sach ctia ADN
(ty 16 A260/A280 va A260/A230) dugc xac dinh
bang may do quang phd. Cac mau ADN dat yéu
cau vé chat luong va nong do duoc pha loang dén
noéng do lam viéc thich hop 20 - 50 ng/pL va bao
quan ¢ -20°C dé stt dung cho cac phan tmg PCR.

2.3. Lua chon va kiém tra chi thi SSR

Nghién ctru da st dung téng cong 24 cip moi
SSR duoc phat trién va cong bo trude do cho loai
Day thia canh (Gymnema sylvestre) béi Polaiah va
cs (2023) [3]. Céac cap moi nay (c6 ma hiéu dang
Xdagsm) da duwoc bao c4o co kha nang khuéch dai
va phat hién da hinh & 26 kiéu gen khac nhau cua
Gymnema sylvestre tai An P¢. Danh sach chi tiét
24 cap moi SSR, bao gém tén modi, trinh tw moi
xudi (Forward primer) va moi nguoc (Reverse
primer), duoc trinh bay & bang 2.
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Bang 2. Danh sach 24 cip méi SSR sit dung trong nghién ctru

STT | Tén mdi Trinh te moi xu6i (5-3") Trinh ty moi nguoc (5-3) Motif 1ap (:Fca)
1 Xdagsm10 | GGGGTTGAGGGTGGGGTATA| GCCCAGTCTTGCTGCTGCTTT (AG)14 59
2 | Xdagsm16 | CCGTTCAAGTAGCAAATGGCA| TACAGCAAGTTGCCCACAGG | (TCT)13 | 56,5
3 | Xdagsml17 | TTTCCACCACCACTCAACCC GCCCCGGCCTATATGTGTAT (CDH13 55,3
4 | Xdagsm26 | TCACTTCCCAGCATGAGAAACA| CCTCAGATGGGTGCCACTTT | (GGA)10 | 55
5 | Xdagsm27 | AACCGATGCTCAGCAGTAGT | TCTCAACAAATCTGGCAAAAGCA| (CT)13 | 59
6 | Xdagsm29 | AGCACTGCTACTACTTTCCACT| ACTGCAATGACATGTTTGCTT (AAT)10 59
7 | Xdagsm30 | AGCGGTGGAGAAACTGGTTT| TGTTGACCGGAAAACATGGC AG)14 55
8 | Xdagsm31 | ACAAGCAAGATCTTTCGGCT AGCAACGACACTCTTCACCC |(AAAAC)5| 54,5
9 | Xdagsm33 | AAGCTAGCTGGCCAGGTACA| TCAGCTGCAGAAGATACGGC (AG)16 55
10 | Xdagsm36 | TGGCCCTGCAGTTTTACAGT | TCTTTCTATGCTTCTAGGGTTGT | (CT)13 55
11 | Xdagsm40 | CGACATCGTCACCGGTACTT CCGCCAAAGGTCCGAAAAAT (TGA)11 | 57,3
12 | Xdagsm45 | CCACCCAAGTGTGTGCTTGA|  GCCAGGGTTTCTTTCTTCC (TC)17 | 55
13 | Xdagsm48 CATGACCAACTTzAﬁTCATGCCT AGAATGATAAGATTTGCCCTTGC| (AAT)9 | 55
14 | Xdagsm51 | GAAGGGAAGGGATCGTGTGG| ACCAAGTCTTACGAGGCACAG (TCO)14 60
15 | Xdagsm55 | GCCTGTTGTTGTTGTGGCTG| ACCCCAATTGAAAACGAACCA (GAG)9 55
16 | Xdagsm58 | TTGCCTCGACATGAACCTCC |  GAGATTGACCATCGGCGTCT (‘““f Ol 55
17 | Xdagsm60 | ACATGGGCTTGGGATCACAA| CTGAGGAGTTCTGCAGTCGT | (AG)17 | 55
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18 | Xdagsm65 ACAGCATAT%?ACAAAAAC AGGGATTCTGTGGTTTGAGTT |(TTACC)5| 55
19 | Xdagsm72 | TACAACTTGTCCGTGCGGTC | TAGGTTTCTGGTGCTGGTGC (AC%AAC) 55
20 | Xdagsm77 | CGTCCATTGGGTACTGTGCT | TACCGGAAACCTGCAATGCT | (AG)13 | *
21 | Xdagsms4 TGGAACATGg&AGTGAGATT TTGGTTCCAAAACGTCCCAA | (AG)17 | *
22 | Xdagsm87 ACGCATTT%?AA(?TGATTCTT TGGAATGGGGTTTAAAATTAGGGT| (CTO)9 | *
23 | Xdagsm89 | TGACACCTGGCAGAAGGAAA | CGTTTTCACCTTGTCAGTTTGC | (AG)15 | *
24 | Xdagsm92 | GCCCAAAGAAATCCTGTGTGG | ATGGTCCCTCTGTGATGCAC | (AG)13 | *

Trudc khi st dung cho phan tich toan bo bo
mau, cac cap moi SSR da duoc kiém tra kha nang
khuéch dai va tinh da hinh trén cac mau dai dién.
biéu kién PCR, dac biét 1a nhiét @6 gan moéi (Ta),
da duoc toi wu hoa dé thu duoc san phdm PCR ro
rang, dac hiéu.

2.4. Phan tmg PCR (Polymerase Chain Reaction)

Phan tmg PCR duoc thuc hién trong tong thé
tich 10 pL, chita cac thanh phan chinh bao gém:
ADN khuon (khoang 20 - 50 ng), 1X dung dich dém
PCR (PCR buffer), MgCl, (1,5 - 2,5 mM), dNTPs
(m6i loai 0,1 - 0,2 mM), moi xudi va méi nguoc (moi
loai 0,2 - 0,5 uM) va Taq ADN polymerase (0,5 - 1,0
don vi). Cac nong d6 chinh xac cta ting thanh
phan va thé tich phan tng cuéi cing duoc diéu
chinh dua trén qua trinh t6i vu hoa.

Chu trinh nhiét PCR dién hinh duoc thuc hién
trén may luan nhiét (thermocycler) bao gom cac
budc sau: (1) Khir bién tinh ban dau & 94 - 95°C
trong 3 - 5 phat; (2) 35 chu ky lap, moi chu ky
gom: Khtt bién tinh & 94 - 95°C trong 60 giay, gan
moi & nhiét do Ta t6i wu 50 - 60°C, tuy thudc vao
ting cap moi trong 60 gidy va kéo dai & 72°C trong
60 giay; (3) Kéo dai cudi cung & 72°C trong 5 - 10
phut. San phdm PCR sau do duoc git & 4°C cho
dén khi phan tich.

2.5. Phan tich san phdm PCR va thu nhan dit lieu

San phdm PCR da hinh duoc phan tich bang
phuong phap dién di trén gel polyacrylamide
(PAGE) voi nong do gel tir 6%, sau do nhuom
Ethidium bromide (EtBr) dé phat hién cac bang
ADN. Kich thuoc cta cac alen (doan ADN khuéch
dai) duoc xac dinh bing cach so sanh voi thang
chuan ADN chay song song trén cung mot ban
gel. Két qua dién di duoc chup anh va phan tich.
Moi bang ADN ro6 rang, c6 thé 1ap lai duoc coi la
mot alen tai mot locus SSR cu thé. Dit liéu duoc
thu nhan dudi dang ma tran, trong d6 ghi nhan su
c6 mat (1) hoac vang mat (0) cta tung alen cho
moi mau tai moi locus hodc ghi nhan kich thudc
thuc té ctia cac alen.

2.6. Phan tich dir liéu da dang di truyén

Phan tich di lieu da dang di truyén duoc thuc
hién bang cach st dung mot t6 hop cac phan mém
chuyén dung: NTSYSpc phién ban 2.1 [13]. Moi
quan hé di truyén gitta 15 mau Day thia canh duoc
x4c dinh dua trén ma tran hé so tuwong dong di
truyén - hé s6 Jaccard cua Nei (1972) [14]. Cay di
truyén (dendrogram) duoc xay dung bang phuong
phap phan nhom cap khong trong so6 trung binh so
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hoc (UPGMA - Unweighted Pair Group Method
with Arithmetic Mean).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Danh gia tinh da hinh ctia cac chi thi SSR

ADN téng s6 tit cac mau 14 cua 15 mau Day
thia canh duoc kiém tra trén gel agarose 1% cho
thdy moi giéng chi cho mét vach bang duy nhat,
cac bang dam, sac nét thé hien ADN tach chiét co
d0 tinh sach cao, khong bi dut gay.

8 9

—— W e SR Tees

Két qua do ham luwong va do sach ctia ADN
trén may quang phé hap phu & buéc séng 260 nm
va 280 nm cho thay, luong ADN tach chiét duoc tir
cac mau nghién ctu twong doi cao, dao dong tir
250 - 400 ng/pl. Ti 1&é OD 40,/ ODogonm Clla CAC mau
dao dong trong pham vi cho phép tir 1,82 - 2,015.
Két qua nay mot lan nira khang dinh ADN tach
chiét duoc tir cac cay Day thia canh 1a sach va da
tiéu chuén cho phan tich phan tt ti€p theo.

14 15
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Hinh 1. Hinh anh dién di ADN téng s6 cia 15 mau Day thia canh trén gel agarose 1%

Trong nghién cttu nay, 24 chi thi SSR genome
da duoc st dung dé phan tich 15 mau Day thia
canh thu thap tai Viét Nam. Qua trinh khuéch dai
PCR voi cac cap moéi nay da cho thdy kha nang
nhan ban thanh cong cac doan ADN tir hau hét cac
mau giong nghién ctru. Su da hinh cta cac san
phdm PCR da duoc quan sat, thé hién qua sy khac
biet vé kich thudc cta cac doan ADN khuéch dai
gitta cac mau giong khac nhau khi dién di. Déng
thoi, dwa trén két qua dién di trén gel
Polyacrylamide, c6 thé st dung cap mdi SSR dé

8

L

e -
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Xdagsm10

nhan biét dugc mot s6 mau Day thia canh trong bo
15 mau giong thu thap.

Can ctt trén két qua dién di san pham PCR cta
cap moi Xdagsm10 trén gel Poly Acrylamyde 5%
cho thdy, s6 phan doan ADN thu duoc c6 kich
thuoc dao dong tir 170 - 220 bp véi téng so loai
phan doan tai cac vi tri khac nhau la 4. Trong do,
tai mau s6 12 xuat hién phan doan duy nhat voi
kich thuéc khoang 220 bp. Cac phan doan con lai
ciing thé hién su da hinh gitta cic mau nghién ctru,
vi du nhu tai phan doan cé kich thuwéc khoang 200
bp ¢6 su xuat hién ctia cac mau M7 va M11.

9 10 11 12 13 14 IS M

=
—
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Hinh 2. San ph4m PCR_SSR ctia 15 mau DAy thia canh phan tich véi chi thi Xdagsm10
trén gel poly acrylamide 5%
Ghi chu: Céc giéng tir 1 - 15 13 thir tir cia cdc mau Day thia canh nhir trong bang 1; M: Marker phan

tir 50 bp.

Dua trén két qua dién di san phdm PCR cua
cap moi Xdagsm30 trén gel Poly Acrylamyde 5%
cho thdy, so phan doan ADN thu duoc co kich
thuoc dao dong tir 110 - 250 bp véi téng so loai
phan doan tai cac vi tri khac nhau la 8. Trong do,
tai mau so 2 xuat hién phan doan duy nhat véi kich

thudc khoang 110 bp. Cac phan doan con lai ciing
thé hién su da hinh gitra cAc mau nghién ctu, vi du
nhu tai phan doan c6 kich thudc khoang 200 bp co
su xuat hién cta cac mau M1 va M4, tai phan doan
c6 kich thudéc khoang 155 bp c6 su xuat hién cia
cac mau M1, M4 va M8.
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Xdagsm30

100 11

12 13 14 15 M8

Hinh 3. Sin phdm PCR_SSR ctia 15 mau Day thia canh phan tich véi chi thi Xdagsm30
trén gel poly acrylamide 5%

Ghi chu: Cic giéng tir 1 - 15 Ia thit tir cia cdc cdy DAy thia canh nhir trong bang 1; M: Marker phan

tir 50 bp.

Dua trén két qua dién di san phdm PCR cua
cap moi Xdagsm31 trén gel Poly Acrylamyde 5%
cho thdy, so phan doan ADN thu duoc c6 kich
thuoc dao dong tir 110 - 250 bp véi téng so loai

Xdagsm31

phan doan tai cac vi tri khac nhau la 4. Trong d6,
tai mau so 3 xuat hién phan doan duy nhat véi kich
thudc khoang 95 bp, tai mau so 15 xuat hién phan
doan duy nhat voi kich thudc khoang 90 bp.

9 #2611 12 13 14 15 M

L

Hinh 4. Sin phdm PCR_SSR ctia 15 mu D4y thia canh phan tich véi chi thi Xdagsm31
trén gel poly acrylamide 5%

Ghi chu: Cic giéng tir 1 - 15 Ia thit tir cia cdc cdy DAy thia canh nhir trong bang 1; M: Marker phan

tir 50 bp.

Téng cong 24 chi thi SSR duwoc stt dung dé
phan tich da dang di truyén ctia 15 mau Day thia
canh. Két qua dién di PCR cho thay, phan 16n
cac chi thi déu khuéch dai thanh cong va thé
hién tinh da hinh r6 rét gitta cdc mau. Kich
thuoc cac doan ADN khuéch dai dao dong tir 90 -
250 bp, voi so luong alen dao dong tir 3 - 8 alen
moi chi thi. Mot s6 chi thi nhu Xdagsm30 va
Xdagsm31 cho thay do phan giai cao, giup phan
biét tot cac mau. Cac mau nhu: M2, M3, M12,
M15 xuat hién cac alen dic trung riéng biét, thé
hién sy khac biét vé di truyén. Diéu nay ching
to0, cac chi thi SSR duoc st dung c6 d¢6 phan héa
tot, phu hop dé danh gia da dang nguon gen Day
thia canh.

3.2. Mdi quan hé di truyén giira céc
méau/giong Day thia canh

3.2.1. Phan tich ma tran twong dong di truyén

Ma tran tuong dong di truyén duoc xay dung
dua trén dir lieu tir 24 chi thi SSR, st dung phan
mém NTSYSpc cho thidy mitc do tuong dong di
truyén gitta 15 mau Day thia canh dao dong trong
mot khoang rong. Céac gia tri tuong déng (S) nam
trong khoang tir 0,08 (gitta M3 va M12) dén 0,56
(gitta M4 va M6).

Cu thé, cap mau M4 va M6 thé hién muc
tuong doéng di truyén cao nhat voi hé s6 1a 0,56.
Nguoc lai, mtc twong dong di truyén thdp nhat
(0,08) duoc ghi nhan gitta hai cap mau la M3 va
M12, cap M11 va M14. Diéu nay cho thay su khac
biet di truyén 16n gitta cac mau nay. He s6 tuong
déng di truyén trung binh ctia toan bo tap doan
mau 1a 0,28, phan anh mot mac do da dang di
truyén chung ¢ mttc trung binh kha.
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Bang 3. Ma tran twong dong di truyén giita 15 mau Day thia canh
Mau M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M1l M12 M13 M14 Mi5
M1 1,00
M2 0,25 1,00
M3 0,28 0,22 1,00
M4 0,49 0,22 041 1,00
M5 0,53 0,22 0,28 0,38 1,00
M6 0,51 0,21 0,18 0,56 0,47 1,00
M7 023 0,26 021 0,20 0,23 0,20 1,00
M8 0,31 028 022 025 028 024 0,34 1,00
M9 0,22 026 0,14 0,19 0,21 0,18 0,16 0,26 1,00
M10 0,37 0,27 0,15 0,27 0,31 0,28 0,24 0,30 0,26 1,00
Mi11 0,30 0,30 0,22 0,25 0,29 0,26 0,30 040 0,29 0,33 1,00
Mi12 0,22 025 0,08 0,18 0,20 0,17 0,18 0,25 0,52 025 0,28 1,00
M13 0,45 0,28 0,25 0,34 040 0,36 028 039 027 038 0,39 0,27 1,00
M14 0,25 0,28 0,12 0,20 0,23 0,19 0,21 0,28 045 028 031 047 0,30 1,00

Mi15 0,29 0,30 0,19 025 0,29 026 0,27 038 030 033 043 030 039 034 1,00

3.22. Phan tich moi quan hé di truyén dua hé s6 tuong doéng theo phuong phap UPGMA
trén cdy phan loai (Hinh 5). O mitc twong dong di truyén khoang 0,25
Dé lam ro hon mai quan hé di truyén gitta 15 - 0,28, cay phan loai da chia 15 mau nghién ctru
mau Day thia canh, mot cay phan loai di truyén thanh hai nhom chinh ro rét.
(dendrogram) da duwoc xay dung dya trén ma tran

M14

o3
Coafficient

Hinh 5. Cay phan loai di truyén (dendrogram) ctia 15 mau DAy thia canh nghién ctru
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- Nhom I: La nhom 16n nhat, bao gom 11 mau:
M1, M2, M3, M4, M5, M6, M8, M10, M11, M13,
va M15. Nhom nay thé hién su da dang noi tai va
c6 thé duoc chia thanh cac phan nhém nho hon.

Phin nhém L1: Gom cac mau M1, M5, M4,
M6. Trong d6, M1 va M5 c6 quan hé di truyén rat
gan gii, tao thanh mot cap véi hé s6 twong dong
cao (khoang 0,47 - 0,50 theo dendrogram, tuong
ung voi 0,53 tir ma tran). Mau M4 va M6 ciing cho
thay su twong dong cao (hé s6 0,56 tir ma tran) va
nhom lai v6i cap M1/M5 & muc tuong dong
khoang 0,40 - 0,42 trén cay phan loai.

Phan nhom L2: Gom cac mau M10, M13, M11.
Mau M10 va M13 c6 quan hé gan giii (hé s6 tuong
déng 0,53 tir ma tran, khoang 0,47 trén cay) va
M11 tham gia vao nhém nay ¢ muc tuong dong
khoang 0,40.

Mau M8 ding rieng biét va lién két voi phan
nhém L2 & mic twong dong thiap hon, khoang
0,35.

Mau M2 ciing 1a mot dong riéng, lién két voi
cum 16n hon (bao gém phan nhém 1.1, 1.2 va MS8)
& muc twong déng khoang 0,30.

Mau M3 va M15 tao thanh mot cap cé quan he
gan gai (hé s6 0,32 tir ma tran) va cap nay lién két
voi phan con lai cia nhom 1 & muc tuong dong
khoang 0,28 - 0,29.

- Nhém II: Bao gém 4 mau con lai: M7, M9,
M12, M14. Nhom nay ciing cho thay su phan hoa.

Phan nhom II.1: Gom cac mau M9, M12, M14.
Trong do, M9 va M12 c6 quan hé di truyén rat gan
(hé so tuong déng 0,52 tir ma tran, khoang 0,50
tréen cay). Mau M14 lién két voi cap M9/M12 &
muc tuong dong thap hon, khoang 0,45.

Mau M7 tach ra thanh mot nhanh riéng biet
trong nhom nay, thé hién su khac biét nhat dinh
so v6i cac mau con lai ctia nhom II va lien két voi
phan nhém I1.1 & muc twong dong khoang 0,25.

Su hinh thanh cac cdp mau coé do tuong
dong cao nhuw: M4 va M6 (0,56), M1 va M5
(0,53), M10 va M13 (0,53), hay M9 va M12
(0,52) goiy vé moi quan hé di truyén gan giii, c6
thé 1a cac dong co6 cung ngudn goc hodc chia sé
nhiéu dic diém di truyén twong tu. Nguoc lai,
cac cdp mau co6 hé so tuong dong thap nhu M3

va M12 (0,08), hay M11 va M14 (0,08) lai cho
thay su khac biét 16n, day la nhitng ngudén gen
tiém nang cho cac chuong trinh lai tao nham mé
rong pho da dang di truyén.

3.3. Thao luan

Két qua phan tich 15 mau Day thia canh bang
SSR cho thay muic do da dang di truyén kha cao
gitta cac mau, dong thoi phan nhom ro rét theo
loai. Téng so6 alen thu duoc va so alen trung binh
tren moi locus SSR trong nghién ctru nay tuong
duong voi cac nghién ctu trudc. Cu thé, da ghi
nhan trung binh khoang 3 - 4 alen trén moi locus
SSR, phu hop v6i két qua nghién ctru cia Patil va
cs (2013) [6], khi phan tich cay Day thia canh
(Gymnema sylvestre) thu thap tai An Do bing
RAPD va ISSR (trung binh ~3,14 alen/locus).
Tuong tw, két qua nghién ctru ctia Yadav va cs
(2016) [7] cang cho thdy céac chi thi SSR cho so
alen ~4,0 tréen méi locus vdi ty lé da hinh rat cao
(~98%). Cac chi s6 da dang (nhu PIC, He) trong
nghién cttu nay dao dong tir 0,25 - 0,50, phan anh
do phan giai phan ti tot, twong duong muc PIC toi
da 0,40 - 0,50 trong két qua nghién ctru ctia Polaiah
va cs (2023) [3], khi phat trién bo SSR moi tir hé
gen G. sylvestre bang cong nghé giai trinh tu thé
hé méi (NGS).

Vé két qua phan nhom di truyén, phan tich
UPGMA trong nghién ctru nay da phan tach cac
mau thuoc 3 loai Day thia canh (Gymnema
sylvestre), Day thia canh 1a to (Gymema
latifolium) va Day thia canh Van Nam (Gymema
yunnanense) vao cac cum twong ung khong chong
lan. Diéu nay thé hién su phan hoa di truyén rat ro
gitta cac loai - cac ca thé cung loai c6 muc do
tuong dong cao hon han so véi gitra cac loai khac
nhau. Phat hién nay hoan toan phu hop véi két qua
nghién cttu ctia Pham Ha Thanh Tung va cs (2015)
[15] tai Viet Nam, khi stt dung RAPD va ITS dé
x4ac dinh ranh gioi di truyén gitta cac loai trong chi
Gymnema.

Ngoai s khac biét ro rét gitta cac loai, két qua
phan nhom cing cho thdy su da dang dang ké
trong noi bo ting loai. Chang han, cac mau Day
thia canh (Gymnema sylvestre) phan bo vao cing
mot cum nhung van hinh thanh cac nhanh phuy,
phan anh su sai khac di truyén gitta cac dong
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trong loai. Quan sat nay cting ting dugc ghi nhan
trong két qua nghién ctu ctia Yadav va cs (2016)
[7], khi cAc mau Gymnema sylvestre tit cac ving
khac nhau khong gom hoan toan theo dia ly ma
phan tan & nhiéu nhom. Tuong tu, két qua nghién
cttu cua Polaiah va cs (2023) [3] da xac dinh 3
nhom di truyén chinh tir 26 mau Gymnema
sylvestre thu thap & An Po, nhung khong thiy mdi
tuong quan ro rang gitta vi tri dia ly va cum di
truyén. Nhitng quan sat ndy cho thay, yéu to dia ly
khong hoan toan chi phéi cau trac di truyén trong
chi Gymnema; thay vao do, su khac biét gitra cac
dong chu yéu phan anh lich st tién héa va nguon
goc gen.

Mot s6 nguyén nhan c6 thé ly giai cho muc do
phan hoa di truyén manh giita cdic mau Day thia
canh, bao gdm: (1) nguédn goc dia ly va lich st tién
hoa doc lap gitta cac loai, dan dén cach ly sinh san
va tich liy dot bién rieng biét theo thoi gian dai;
(2) kha nang lai tap tu nhién thap gitta cac loai
trong chi Gymnema, khién cac dong phat trién
theo huéng doc lap; (3) anh huong cta phan ly di
truyén do chon loc va bién dong ngau nhién trong
cac quan thé nho, sinh song biét 1ap trong moi
truong hoang da (drift di truyén); (4) chon loc
thich nghi sinh thai khac nhau tai moéi vung (khi
hau, thé nhuong...), dan dén bién ddi tan so alen
tai cac locus c6 lién quan. Nhitng nguyén nhan nay
pht hop v6i cac mo hinh ti€én héa quan thé thuc
vat hoang dai c6 gi4 tri duoc lieu cao, timg duoc dé
xuat trong cac nghién ctu vé chi Gymnemava cac
loai cung chi [16].

Tt goc do tmg dung, két qua nghién ctu nay
mang lai gia tri thuc tién quan trong cho cong tac
bao tén va chon giong Day thia canh tai Viét Nam.
Truéc hét, doi voi bao ton ngudn gen, viec xac
dinh duoc cac dong gen biét 1ap giup wu tién cac
chién luoc bao ton phu hop. Cac mau c6 do tuong
déng thap (cach biét trén cay phan loai) nén duoc
thu thap va bao ton ex-situ trong ngan hang gen,
trong khi cac dong c6é d¢ twong déng cao co thé wu
tién bao ton in-situ tai ché trong moi truong tu
nhién. Nhan dinh nay phu hop v6i khuyén nghi
ctia Vaishnav va cs (2023) [16] vé viec st dung
phan tich da dang di truyén dé xac dinh uu tién
béo ton.

Thtt hai, sy phan hoéa di truyén ro nét giita cac
mau goi y tiém nang trong lai tao giong moi. Cac
cap bo me c6 khoang cach di truyén lon thuong c6
kha nang cho con lai biéu hién wu thé lai cao
(heterosis), hodc tai t6 hop ra cac kiéu gen mang
dac tinh duoc ly tot. Két qua ghién ctru cua Polaiah
va cs (2023) [3] cing da goi y mot s6 mau nhu
DGS10 va DGS23 c6 thé dugc dung lam b6 me
trong cac chuong trinh lai tao nho tinh di biét di
truyén cao. Trong tuwong lai, cac t6 hop lai gitra cac
nhom di truyén khac biét trong lodi Gymnema
sylvestre c6 thé duoc khai thac nham chon tao cac
giong c6 ham luong hoat chat cao hon.

Cuo6i cung, két qua nghién cttu ciing khang
dinh tinh hiéu qua cta chi thi SSR trong viéc nhan
dién va quan ly giong Day thia canh. Vi tinh dac
hiéu cao, SSR c¢6 thé st dung nhu “van tay di
truyén” dé xac dinh giong, kiém soat do thuan va
truy xudt nguén goc. Nghién cttu ctia Jinu va cs
(2019) [17] cing da tmg dung SSR dé phan biet
cac dong Day thia canh (Gymnema sylvestre) tai
Tamil Nadu (An Do), gop phan lien két dic diém
di truyén voi thanh phan hoat chat. Do vay, SSR la
cong cu htru hiéu dé giam sat, bao téon va phat
trién ngudn gen Day thia canh mét cach khoa hoc
va bén vimng.

4. KET LUAN

Hiéu qua cta viéc tmg dung chi thi SSR trong
danh gia da dang di truyén cia 15 mau Day thia
canh thuoc 3 loai (Gymnema sylvestre (Retz.) R.Br.
ex Sm., Gymema yunnanense Tsiang, Gymema
latifolium Wall. ex Wight) duoc bao tén tai Viet
Nam. Két qua phan tich ma tran tuong dong di
truyén cho thdy, hé s6 tuong dong gitta cAc mau
dao dong tir 0,08 - 0,56, voi gia tri trung binh
khoang 0,28, phan anh muc do da dang di truyén
dang ké trong tap mau. Cay phan loai di truyén
UPGMA ciing phan tach 15 mau thanh hai nhom
chinh & nguong tuong déng ~0,25 - 0,28, cho thay
su phan hoda di truyén ro rét giita cAc nhém mau.

Su hién dién ctia nhig cap mau c6 do tuong
déng di truyén thap (vi du: M3 - M12 = 0,08) cho
thay tiém nang chon loc va lai tao giong tir nguon
gen phong phu. Nguoc lai, cAc nhom mau c6 quan
hé di truyén gan giii 1a co s¢ @€ dinh huong chién
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lugc bao tén va st dung hiéu qua ngudn gen.
Nhimg két qua nay da cung cip co sé khoa hoc
quan trong phuc vu cho cong tac bao tén, quan ly
ngudn gen Day thia canh, dong thoi dinh huéng
cac chuong trinh chon giéng va phat trién cac loai
Day thia canh trong tuong lai.
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APPLICATION OF SSR MARKERS TO ASSESS POLYMORPHISM AND GENETIC
RELATIONSHIPS OF (Gymnema sylvestre (Retz.) R.Br. ex Sm., Gymnema yunnanense Tsiang,
Gymnema latifolium Wall. ex Wight) ACCESSIONS CONSERVED IN VIETNAM

Tran Van On!, Tran Duy Cuong? Nguyen Huu Kien?, Nguyen Truong Khoa?
! Hanoi University of Pharmacy
? Agricultural Genetics Institute

Abstract

This study was conducted to assess the genetic diversity and determine the relationships among
15 samples of Gymnema sylvestre (Retz.) RBr. ex Sm., Gymnema yunnanense Tsiang, Gymnema
latifolium Wall. ex Wight conserved in Vietnam using 24 SSR markers. Total DNA was extracted
from young leaves and amplified by PCR with SSR primers. Polymorphic PCR products were
analyzed by polyacrylamide gel electrophoresis. The analysis of the genetic similarity matrix
(Jaccard’s coefficient) revealed that the similarity levels ranged from 0.08 (between M3 and M12)
to 0.56 (between M4 and M6), with an average value of 0.28, reflecting considerable genetic
diversity within the sample population. The dendrogram constructed using the UPGMA method
divided the 15 samples into two main groups at a similarity level of approximately 0.25 - 0.28.
Group I comprised 11 samples (M1, M2, M3, M4, M5, M6, M8, M10, M11, M13, M15) and Group
II consisted of 4 samples (M7, M9, M12, M14), with smaller subgroups showing clear genetic
differentiation. Sample pairs with high similarity M4 - M6: 0.56; M1 - M5: 0.53 and low similarity
M3 - M12: 0.08 were identified. The research findings provide important scientific data on the
genetic resources of Gymnema sylvestre (Retz.) R.Br. ex Sm., Gymnema yunnanense Tsiang and
Gymnema latifolium Wall. ex Wight in Vietnam, serving as a basis for effective conservation,
management, utilization, and orientation for future breeding programs.

Keywords: Gymnema sylvestre, Gymnema latifolium, Gymema yunnanense, genetic diversity,
SSR, molecular markers, gene conservation.
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NGHIEN CUU DAC BIEM NONG SINH HOC
NGUON GEN MUGP BANG RUNG MAC KHAY KHAU,
TINH THAI NGUYEN
Liuru Hoéng Son!, P6i Hong Hanh?*, Tran Pinh Ha'3, Nguyén Van Hong"?

! Truong Pai hoc Nong Lam, Pai hoc Thai Nguyén
? Trung tam T4i nguyén thurc vat
? Vién Khoa hoc Sir song, Pai hoc Thai Nguyén

TOM TAT

Muoép dang rimg tén dia phuwong Mac Khay Khau (Momordica charantia L. var. abbreviata Ser.)
la nguén gen ban dia phan bo tw nhién tai tinh Thai Nguyeén (Bac Kan cit), duoc stt dung vira 1am
rau vira 1am duoc lieu. Nghién ctru vé mot s6 dic diém nong sinh hoc cho thdy, giéng cay nay
sinh truong khoée voi chu ky tir thang 2 dén thang 11 hang nam, cay it bi sau, bénh hai, dic biéet 1a
bénh phan tring va swong mai. Qua nhé (chiéu dai: 50,1 + 6,54 mm; duong kinh: 35,02 + 4,74 mm;
khoi luong: 11,41 + 0,82 g), hinh bau duc dén thoi, bé mat c6 u vau va gai. Hat da giac, mau nau
sam, khoi luong 100 hat dat 11,0 g, ty 1é ndy mam 81,14%. Nang suit qua twoi 266,43 + 25,74
g/cay, tuong duong 4,56 tidn/ha. Panh gia cam quan cho thiy, qua c6 huong thom diu (4,64/5
diém) va vi ding nhe kém hau ngot (4,84/5 diém). Phan tich héa sinh cho thdy, ham lwong
saponin (62,40 mg/g) va hop chat phenolic (11,4%) cao, cling nhiéu vitamin (A, B6, C) va khoang
chat thiét yéu (Ca, Mg, Fe, K); khong phat hién kim loai niang hay doc t6 vuot nguong an toan.
Nguén gen cady muop ban dia nay c6 tiém nang va loi thé san xuét san ph4dm rau gia tri cao, thuc
phdm chttc niang va duoc liéu, dong thoi gép phan bao ton da dang sinh hoc dia phuong.

Tie khéa: Muop ding rung, Thai Nguyén, dic diém nong sinh hoc, thanh phan hda hoc, saponin.

1. AT VAN BE

Mu6p dang (Momordica charantia L. var.
abbreviata Ser.) thuoc ho Bau bi (Cucurbitaceae),
la loai cay than leo, moc hang nam, phan bo cha
yéu tai cac ving nhiét d6i va can nhiét doi & chau A,
chau Phi va chau Uc [1]. Tréen thé gi6i da ghi nhan
47 loai & chau Phi, 12 loai & chau A va chau Uc [2].
O Viet Nam, muop ddng rimg phan bo tw nhién &
nhiéu khu vuc tir Bac vao Nam, thuong gap tai rimg
thu sinh, ven sudi hodc gan ban lang [3].

Muép dang rimg 1a nguon gen c6 gia tri kinh
té va duoc lieu cao, vira duoc st dung nhu rau an,
vita 1a vi thudc dan gian c6 tac dung thanh nhieét,
gidi doc va ho tro diéu tri mot s6 bénh nhu: Dai
thao duong, cao huyét ap va ung thu. Thanh phan
hoa hoc ctia mudp dang chira nhiéu hoat chat sinh
hoc quan trong nhu: Saponin, sterol, triterpenoid,
glycoside, phenolic axit va flavonoid; trong do

charantin va momordicin 1a cac hop chat duoc
nghién ctu nhiéu vé hoat tinh ha duong huyét,
chong oxy hoa, chong viém va tiém nang trc ché té
bao ung thu [4]. Dac biét, cac nghién ctu trén
giéng muop dang hoang da (Momordica charantia
var. abbreviata) da chi ra hoat tinh chéng oxy hoa
manh hon trong mot s6 phan doan chiét xuat va
kha ndng ttc ché enzyme a-amylase ciing nhu tic
ché viem t6t hon [5].

O tinh Bic Kan (nay 1 tinh Thai Nguyeén),
giong muop dang rimg ban dia duoc nguoi dan
goi la “Mac Khay Khau” va thuong duoc khai thac
tr te nhién dé lam thuc phiam hodc ban ra thi
truong voi gia tri kinh té cao (40.000 — 50.000
déng/kg qua tuoi). Mot s6 ho da budc dau dua
cay mudp dang nay vé trong tai vuon. Tuy nhién,
san xuat con mang tinh tu phat véi quy mo nho va
manh mun, ky thuat nhan giong, trong va cham
soc theo kinh nghiém dan dén cay giong khong
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dong déu, dé thoai hoa va mat dan cac dic tinh
quy clia giong goc.

Mic du da co nhitng nghién cttu vé gia tri dinh
duong va duoc liéu ctia muop ding néi chung,
nhung cac nghién ctru chuyén sau vé ngudn gen
muop dang rimg “Mac Khay Khau” tai tinh Thai
Nguyén hién con han ché. Do do, viec nghién ctu
dac diém nong sinh hoc ctia nguon gen nay 1a can
thiét, nham cung cap co s& khoa hoc cho cong tac
bdo ton, khai thac va phat trién, dong thoi lam tién
dé cho nghién cttu nhan giong, canh tac va ché
bién trong twong lai.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu nghién ctu

Muop dang rimg Mac Khay Khau thu thap tai
tinh Bac Kan (nay la tinh Thai Nguyén).

2.2. Phuong phap nghién ctru
2.2.1 BO tri thi nghiém

Muoép dang rimg Mac Khay Khau duoc thu
thap va trong tir thang 2 dén thang 11 nam 2024
trong vuon khao nghiém giong cay trong dat tai
Hop tac xa Yén Duong, huyén Ba Bé, tinh Bac Kan
(nay thuoc tinh Thai Nguyén). Dién tich vuon
nghién ctru: 500 m?, mat do trong 40.000 cay/ha va
tréen nén phan chuéng 30 tan/ha. Tién hanh theo
doi ngau nhién 50 cay duoc lea chon theo quy tic
duong chéo 5 diém, moéi diém lwa chon 10 cay
trong hang dé theo doi.

2.2.2. Chi tiéu va phuong phap theo doi

Nghién ctu tap trung vé mot s6 dic diém
noéng sinh hoc: Sinh truéng, hinh thai, tinh hinh
sau, bénh hai, nang suat, chat luong qua vdi cac
cac chi tiéu:

- Thoi gian cac giai doan sinh truong (ngay):
Tu gieo dén moc mam, tir trong dén khi ra hoa
duc, tir trong dén khi ra hoa cai, tir trong dén khi
thu qua dau, tir bat dau thu dén khi két thac thu
hoach, téng thoi gian sinh truéng (tir khi gieo dén
khi két thuc thu hoach).

- bac hinh thai diém than, 14, hoa, qua va hat:
Mo ta dic diém hinh dang, kich thuéc, mau sic,
cau tao va hinh anh minh thé hién cac bo phan
cua cay.

- Sau, bénh dugc theo doi tai cac thoi diém: 20,
60, 90, 130 ngay sau trong; danh gia theo thang
diém va ty lé nhiém bénh tiéu chudn (suwong mai,
phan trang).

- Khoi luong qua, s6 qua/cay, nang suat ca thé
(kg/cay) va nang suat ly thuyét (tdn/ha).

- banh gi4a chat luong qua bang cam quan vé
huong vi qua theo TCVN 3215:1979 [6] va phan
tich thanh phan (nuwéc, khoang, vitamin,
saponin...). Ham luong vitamin duoc xac dinh bang
phuong phéap sac ky 16ng hiéu nang cao (HPLC)
theo quy trinh chu4dn. Ham lueong saponin tong so
duoc dinh lwong bang phuong phap can va quang
phé hap thu UV-Vis, trong khi ham luong phenolic
téng s6 duwoc xac dinh bang phuong phap quang
phé UV-Vis st dung thuoc tht Folin-Ciocalteu.
Cac chi tieu hoa sinh va khoang chat khac duoc
phan tich theo cac phuong phép tieu chudn quy
dinh hién hanh, ddm bao d6 tin cay va kha nang so
sanh két qua [7 - 9].

Phuong phap xtt 1y s6 lieu: S6 lieu duoc thu
thap va phan tich thong ké bing phin mém
Microsoft Excel 2010.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thoi gian sinh truéng, phat trién giong
mudp ding rimg Méc Khay Khau

Két qua theo doi thoi gian cac giai doan sinh
trudng va phat trién cta giong muop ding ring
Mic Khay Khau duoc thé hién & bang 1.

Hat bat ddu ndy mam sau gieo 9,04 + 1,41 ngay,
dai hon so voi cac giong mudp dang thuong mai (5 -
7 ngay). Nguyén nhan c6 thé lien quan dén cau tao
vo day va su hién dién cta cac chat tc ché ndy mam
te nhién [10]. Cac nghién cttu cho thdy, xt ly hat
gidng (ngam 4, mai nhe vo) cé thé cai thieén toc do
nay mam, rut ngin giai doan nay [11].

Cay ra hoa duc sau 30,08 + 1,65 ngay va ra hoa
cai sau 45,32 + 1,36 ngay sau trong. Su sai khac
thoi diém ra hoa nay 1a dic tinh sinh hoc ctia nhiéu
loai Momordica hoang dai dé ting kha nang thu
phan chéo [12]. So sanh véi cac giong mudp dang
rimg & Pong Nam A (45 - 55 ngay), giong Mic
Khay Khau cé thoi gian ra hoa sém hon, nhung
muén hon so véi giong thwong mai cai tién (28 - 38
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ngay) [13]. Su khac biét nay nhiéu kha ning bat
nguodn tir yéu t6 di truyén két hop véi diéu kién

sinh thai viing nui tinh Bac Kan [3].

Bang 1. Thoi gian sinh trudng va phat trién ctia mudép ding rimg Mic Khay Khau

STT Giai doan sinh truong Thoi gian (ngay)
1 | Thoi gian tir gieo dén moc mam 9,04 +1,41
2 | Thoi gian tir trong dén khi ra hoa duc 30,08 + 1,65
3 | Thoi gian tir trong dén khi ra hoa cai 4532+ 1,36
4 | Thoi gian tir trong dén khi thu qua dau 75,04 + 2,39
5 | Thoi gian tir bat dau dén khi két thac thu hoach 135,67 + 3,56
6 | Tong thoi gian sinh trudéng 202,16 + 6,26

Ghi chu: Gig tri Ia trung binh + do léch chuan (n = 50).

Thoi gian tir trong dén thu qua dau tién tir
75,04 £ 2,39 ngay, thuoc nhom trung binh - dai hon
so voi giong thuong mai (55 - 70 ngay) [13]. Tuy
nhién, thoi gian thu hoach qua kéo dai dang ké
(132,66 + 4,42 ngay), mang lai loi thé kéo dai
ngudn cung qua tuoi ra thi truong.

Téng thoi gian sinh truéng dat 202,16 + 6,26
ngay, dai hon so véi phan 16n giong thuong mai
(150 - 180 ngay) [12], diéu nay thé hién tinh chat
hoang dai, it duoc chon loc va c6 thé 1a tiém nang
doi voi chon tao giong thich nghi diéu kién bat
thuan, khai thac dugc liéu.

Két qua theo doi thuc té cho thdy, cay sinh
truéng tot hau hét cac thang trong nam, ké ca mua
kho, chi gap hién tuong vang 14 va rung qua trong
cac thang lanh ctia mua déng (thang 1 - 2); sang
mua xuan, cay co thé tai sinh bo 14, ra hoa va két
trai binh thuong.

3.2. Dic diém hinh thai va ning suit qui
mudp ding rimg Mic Khay Khau

biac diém hinh thai than, 14, hoa, qua va hat
cay muop dang ring Mac Khay Khau duoc trinh
bay & bang 2.

Bang 2. Dic @iém hinh thai than, 14, hoa, qua va hat cia cdy mudp ding ritng Mic Khay Khau

Co quan Mb ta

Hinh anh

Than

Dang bo leo, c6 tua quan, than
cung, c6 canh, long va mau
xanh dam; chiéu dai 4,10 + 0,52
m, duong kinh 8,32 + 1,38 mm;
phan nhanh som, thap (ngay ti
dot 1 - 3) co 1626 + 2,32
nhanh/cay

Mau xanh dam, hinh tim, xé
thily nong, mat 14 c6 long ngan,
mat du6i gan néi, mat trén gan
chim. Chiéu dai 14 8,01 = 1,16
cm, rong 7,59 + 1,17 cm
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Co quan

Mo ta

Hinh anh

Hoa

Hoa duc c6 5 canh mau vang va
hinh thuon dai dang tring
nguoc, ¢ 3 nhi cum lai & gitra
va dinh v6i nhau & bao phan

Hoa cai ¢6 5 canh mau vang va
hinh thuon dai dang tring
nguoc, bau nhuy hinh elip bé
mat c¢6 u nhon, c6 3 dau nhuy,
dau nhuy phan dang chit V

Qua

Hinh bau duc dén hinh thoi,
nhon. Bé mat qua nhiéu u vau
nhon; khi chin chuyén tir mau
xanh sang mau vang cam; chiéu
dai 50,10 + 6,54 mm, duong
kinh 35,02 + 4,74 m, c6 24,62 +
2,25 hat/qua

Hat

Hinh da giac, vO mau nau sam;
chiéu dai 8,35 + 0,59 mm, chiéu
rong 7,75 + 0,58 mm, do day
4,32 + 0,74 mm, khoi lwong 100
hat 11,00 £ 1,47 g, ty 1&é nay

mam 81,14 + 6,37%

Ghi chu: Gid tri 13 trung binh + do léch chuan (n = 50).

bac diém than: Dang cay co than leo, mang
tua quan, c6 canh va phu long cing la nhing dac
diém dién hinh ctia chi Momordica [14]. Pang chu
y, giong Mac Khay Khau c6 dac diém than néi bat
nhu than dai, phan nhanh sém va nhiéu hon giong
thuong mai [15]. Pac diém nay thich hop voi hé
thong canh tac gian leo, 1am gia ting dién tich tan
14, tao diéu kién thuan loi cho sy hinh thanh hoa va
qua. Tuy nhién, su phat trién tan 1a day c6 thé lam
giam d6 thong thoang, gia ting nguy co sau, bénh
hai néu khong c6 bién phap quan ly phu hop.

bac diém la: La c6 dang hinh tim, xé thuy
nong, mép la khong qua sau la hinh thai dac trung
trong chi Momordica [12]. Bé mat 14 hoi nhan, ca
hai mat déu co 16p long ngan, trong d6 gan la mat
dudi néi ro, mat trén gan 1a chim 1a dic trung dang
muop dang hoang dai, von thuong cé 16p 16ng min
giup giam thoat hoi nudc va bao vé mo 1a trudce tac

dong ctia sau hai va diéu kién bat loi [14]. So voi
cac giong mudép ding thuwong mai, 14 cta giong
Mic Khay Khau c6 kich thuéc nhoé hon [16]. Tuy
nhién, mau 14 xanh dam, két hop véi so luong 1a
tren than chinh tuwong d6i nhiéu (42,86 + 1,96
la/cay), phan anh kha niang quang hop manh va
kéo dai, gop phan tich liy sinh khai.

bac diém hoa: Hoa duc va hoa cai déu cé 5
canh mau vang, hinh thuén dai dang trimg nguoc.
Hoa duc thé hién su khac biét c6 3 nhi tu lai & trung
tam, bao phéan dinh nhau. Trong khi do, hoa cai co
bau noan hinh elip, bé mat san sui voi cac u nhon,
¢6 3 dau nhuy va mdéi dau nhuy phan nhanh thanh
dang chit V. Nhu vay, hinh thai hoa cta giong Mac
Khay Khau nhin chung tuong dong véi cac giong
mudp dang thuong mai, nhung mot s dac diém
nhu bau noan san sti va dau nhuy dang chit V thé
hién tinh trang dac trung ctia dang ban dia [16].
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bic diém qua: Qua nho, hinh dang bau duc
dén thoi, dau qua bang hodc hoi 1om tai vi tri
cuong, trong khi dudi qua thuén nhon, bé mat qua
c6 nhiéu u vau nho va nhon, day 1a dic diém hinh
thai dac trung giup phan biét giong Mac Khay
Khau voi cac giong thuong mai von c6 qua 16n dai,
u qua lon va thua hon [12]. Khi chin, vo qua thay
d6i mau sac ro rét tir xanh sang vang cam, dong
thoi toa ra huong thom hap dan thu hut dong vat
tham gia phat tan hat, day ciing 1a tin hiéu dé xac
dinh thoi diém thu hoach t6i wu [14]. S6 lwong hat
trung binh dat 24,62 + 2,25 hat/qua, cao hon so voi
nhiéu giong thuong mai (15 - 20 hat/qua) [17],
phén anh tiém nang sinh san manh mé cua giong
ban dia.

bac diém hat: Hat c6 hinh da giac, moi hat
duoc bao boc boi 16p mang dé (aril), co6 vai tro thu
hut dong vat phat tan tu nhién, da dugc ghi nhan &
nhiéu loai Momordica [18]. V6 hat day mau nau
sam la dic trung hat ctia chi Momordica, von
thuong co 16p vo hoa go va mau t6i dé bao vé phoi
trong diéu kién moi truong khic nghiet [12]. Hat
c6 kich thudc va khoi luong nho, phan anh su khac

biét vé nguodn goc di truyén va qua trinh thich nghi
sinh thai gitp qua trinh phat tan hat thuéan loi hon.
Ty 1é hat ndy mam dat kha cao 81,14 + 6,37%, tuy
nhién thap hon so véi mot s6 giong thuong mai
(85-95%), c6 thé do vo hat day giam ty 1é ndy mam
[14]. Cac nghién ctu trudc day cing ghi nhan,
viéc xtt ly co hoc hoac héa hoc trén vo hat giap cai
thién dang ké kha nang nay mam [19].

3.3. Tinh hinh sau, bénh hai va ning suit qua
ctia mudp ding rimg Mic Khay Khau

Tinh hinh sau, bénh hai: Trén cay mu6p dang
rimg Mac Khay Khau c6 muc do gay hai nhe qua
cac giai doan sinh truong. Mot so sau, bénh chinh
gom: Sau an 14, bo rua, rudi duc qua, phén trang va
swong mai. Giai doan cay con (20 — 60 ngay) chu
yéu bi sau an 14 va bo rua nhung khong nghiém
trong; tir 60 ngay tré di, rudi duc qua la doi tuong
gay hai quan trong nhat, lam giam chat luong qua.
Phén trang va swong mai chi xuat hién nhe trong
diéu kién 4m w6t va khong kéo dai.

Nang suat va cac yéu t6 cau thanh nang suat
qua: Két qua theo duoc thé hién ¢ bang 3.

Bang 3. Cac yéu t6 cdu thanh ning suit va ning suit qua muép ding rimg Mic Khay Khau

STT Chi tieu Gia tri
1 Khoi luong qua (g) 11,41+ 0,82
2 S6 qua/cay (qua) 23,36+ 1,64
3 Nang suat ca thé (g/cay) 266,43 + 25,74
5 Nang suat (tan/ha) 456+ 0,12

Khoi luong trung binh qua dat 11,41 + 0,82
g/qua, thap hon so voi cac giong thuong mai
thuong dao dong tir 40 - 60 g/qua [12, 17]. S6 qua
trung binh/cay dat 23,36 + 1,64 qua, cao hon so véi
mot s6 giong thuong mai (15 - 20 qua/cay). Mac
du khéi luong qua nho, nhung nho s6 luwong qua
nhiéu, nang suat qua/cay dat kha cao (266,43 +
25,74 g/cay). Tinh trén quy mé quan thé, nang

suat ly thuyét uoc dat 4,562 + 0,12 tan/ha, thap
hon so voi giong cai tién trong tham canh (6 - 8
tan/ha) [17]. Nhimg két qua nay cho thdy, giong
Mic Khay Khau khong c6 loi thé cho nang suat
cao, do vay can danh gia va khai thac theo muc
tiéu chat luong va gia tri duoc liéu.

3.4. Chat lugng qua muép ding rimg Mic
Khay Khau

Bang 4. Chat lugng cam quan qua muép déng rimg Mic Khay Khau

Tiéu chi danh | Diém danh gia .
STT gi4a cam quan (diém) Mo ta
1 Huong thom 464+ 0,48 Thom diu dac trung, huong phat tan nhanh
2 Vi qua 4,84 + 0,37 Vi dang nhe va ngot hau

NONG NGHIEP VA MOI TRUONG - THANG 11/2025 33



KHOA HOC & CONG NGHE

San phidm cay muop ding ring Mac Khay
Khau c6 thé stt dung 14, ct va qua, trong do qua la
san pham chinh quan trong nhat lam thuc phdm
an tuoi hodc qua ché bién co tac dung tot cho sic
khoé. Do vay, danh gia chat luong cam quan va
chat luong hoa tinh qua. Két qua nghién ctru hai
nhom chi tieu nay duoc thé hién & bang 4 va 5.

Qua giong muop dang ring Mac Khay Khau
c6 huong thom diu, phat tan nhanh vé6i di€ém trung
binh 4,64 + 0,48; vi qua duoc danh gia dang nhe
nhung c6 hau ngot ro rét, dat diém 4,84 + 0,37. Su
khéac biét nay phan anh dac trung riéng ctia giong
ban dia so voi cac giong muodp dang thuwong mai
von thuong c6 vi dang gat hon va it hau ngot [20].
bac diém cam quan nay la mot trong nhung tiéu

chi gitp gia tang gia tri san pham st dung cao hon
cac giong muop diang thuong mai, dic biét trong
ché bién thuc phdm va duoc lieu.

Thanh phan hoéa hoc va ham luong cac chat
trong qua (Bang 5) cho thay, qua chtta nhiéu hop
chat sinh hoc quan trong, goém: Flavonoid,
saponin, polysaccharide, phenolic, vitamin va
khoang chat. Ham luong saponin téng so dat 62,40
mg/g, cao hon so v6i mot s6 giong mudp dang
phé bién duoc bao cdo trudc day (thuong 40 - 55
mg/g). Pay 1a hoat chat néi bat c6 taic dung ha
duong huyét, chong oxy hoa va khang viem [14].
Bén canh d6, ham luong phenolic tong dat 11,4%,
cho thay tiém nang lon trong bao vé stc khoe nho
kha nang khang oxy héa manh [21].

Bang 5. Thanh phan héa hoc va ham luong céc chit trong qua muép didng rimg Méc Khay Khau

TT Chi tiéu phan tich Dbon vi Dang kho
1 Natri mg/100 g 30,07
2 Kali mg/100 g 51,33
3 Protein % 7,88
4 Vitamin A mg/100 g 3,86
5 Vitamin B6 mg/100 g 2,0
6 Vitamin B12 ng/100 g KPH
7 Vitamin C mg/100 g 2,81
8 Vitamin D ng/100 g KPH
9 Canxi mg/100 g 52,68
10 Magie mg/100 g 14,80
11 Sat mg/100 g 8,25
12 Can khong tan trong nuéc % 0,75
13 Tro toan phan % 8,14
14 Saponin téng so mg/g 62,40
15 Carbohydrates % 5,56
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TT Chi tiéu phan tich Don vi Dang kho
16 Phenolic tong % 11,4
17 Polysaccharides % 0,35
18 Duong téng so % 2,48
19 Arsenic (As) mg/kg KPH
20 Cadmi (Cd) mg/kg KPH
21 Chi (Pb) mg/kg KPH
22 Aflatoxin téng so mg/kg KPH

Ghi chu: KPH: Khong phat hién.

Vé khoang chat, qud c¢6 ham luong canxi
(52,68 mg/100 g), sat (8,25 mg/100 g) va kali
(51,33 mg/100 g) & muic dang ké, dap tng vai tro
dinh duong quan trong cho co thé. Vitamin trong
qua da dang, trong do vitamin A dat 3,86 mg/100 g
va vitamin B6 dat 2,0 mg/100 g, phu hop voi di
lieu dinh dudong da cong bo cho loai muop dang
(Momordica charantia), gép phan gia ting gia tri
st dung trong dinh dudong [21]. Ham luong
protein dat 7,88%, twong duong hoac cao hon so
vOi mot s6 giong mudp dang duoc trong phd bién
(thuong 5- 7%) [22].

Péang chu y, cac chi tiéu an toan thuc phdm
nhu: As, Cd, Pb va aflatoxin déu khong phat hién,
cho thiay nguon gen ban dia c6 wu thé vé do an
toan khi phat trién thanh nguyén lieu duoc phdm
hoac thuye phdm chirc nang.

Nhu vay, qua mudép diang rimg Mic Khay
Khau khong chi c6 chat luong cam quan thuan loi
(thom diu, dang nhe, ngot hau) ma con giau hop
chat sinh hoc va khoang chat thiét yéu. Nhing dac
diém nay khang dinh tiém nang khai thac & ca hai
huéng: (i) giong thuc phdm ban dia va (i) nguon
nguyén liéu duoc liéu c6 gia tri cao.

4. KET LUAN

Muép ding rimg Mac Khay Khau 1a mot
ngudn gen cay ban dia quy hiém ctia tinh Thai
Nguyén, cé gia tri ca vé sinh hoc va kinh té. Giong
nay sinh truéng khoé, c6 chu ky sinh truong dai,

kha nang thich nghi tot voi diéu kién sinh thai
mién nui, déng thoi bi mot s6 doi twong chinh nhu
rudi duc qua va bénh phan trang hai nhe, qua dé
phan anh kha nang phu hop trong san xuit nong
nghiép bén virng theo huéng an toan sinh hoc.

bac diém qua ndi bat véi kich thudc nho, vi
diang nhe nhung c6 hau ngot diac trung, huong
thom diu, cuing ham luong hoat chat sinh hoc
phong phu. Cu thé, qua chtta saponin 62,40 mg/g,
phenolic téng 11,4%, flavonoid, polysaccharide,
cung nhiéu vitamin va khoang chat thiét yéu nhu:
Canxi, sit, magie, kali, vitamin A va C. Ham luong
hoat chat nay vuot troi so voi nhiéu giong mudp
dang khac, thé hién tiém nang lon trong ng dung
lam duoc liéu, thuc phdm chtc nang va san pham
ho tro stc khoe cong dong.

Nhimg dac diém vé hinh thai, sinh hoc, chat
luong cdm quan va thanh phan héa hoc ctia giong
mudp dang rimg Mac Khay Khau khong chi mé ra
co hoi phat trién cac san phdm gia tri gia tang tu
nguédn gen ban dia, ma con gop phan nang cao gia
tri kinh té€ cho nguoi trong, dong thoi hd tro cong
tac bao tén va khai thac bén ving tai nguyén sinh
hoc tai dia phuong.
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STUDY ON THE AGRONOMIC CHARACTERISTICS OF THE WILD BITTER MELON GERMPLASM
“MAC KHAY KHAU” THAI NGUYEN PROVINCE

Luu Hong Son?, Doi Hong Hanh?, Tran Dinh Ha' 3 Nguyen Van Hong"3
! University of Agriculture and Forestry, Thai Nguyen University

? Plant Resources Center

? [nstitute of Life Sciences, Thai Nguyen University
Abstract

Wild bitter melon Mac Khay Khau (Momordica charantia L. var. abbreviata Ser.) is an indigenous
genetic resource naturally distributed in Thai Nguyen province, Vietnam and is used both as a
vegetable and a medicinal plant. Research on its biological characteristics showed that this
variety exhibits vigorous growth with a cycle from February to November every year and the
plant was rarely affected by pests and diseases, especially powdery mildew and downy mildew.
Fruits were small (length: 50.1 + 6.54 mm; diameter: 35.02 + 4.74 mm; weight: 11.41 + 0.82 g),
oval to oblong form, with a spiny, tuberculate surface. Seeds were polygonal, dark brown, a 100-
seed weight of 11.0 g and a germination rate of 81.14%. Fresh fruit yield was 266.43 + 25.74
g/plant, equivalent to 4.56 tons/ha. Sensory evaluation showed that the fruit and a mildly bitter
tasted a sweet aftertaste. Biochemical analysis revealed high contents of saponins (62.40 mg/g)
and phenolic compounds (11.4%), along with essential vitamins (A, B6, C) and minerals (Ca, Mg,
Fe, K), with no detectable heavy metals or toxins exceeding safety limits. Sensory evaluation
rated the aroma as mild (4.64/5) and the taste as mildly bitter with a sweet aftertaste (4.84/5).
This ndigenous genetic resource has the potential and advantage to produce high-value vegetable
products, functional foods and medicinal herbs, contributing to the conservation of local

biodiversity.

Keywords: Wild bitter melon, Thai Nguyen, biological traits, chemical composition, saponin.

Ngay nhan bai: 14/8/2025

Ngay chuyén phan bién: 22/8/2025
Ngay thong qua phan bién: 29/9/2025
Ngay duyét dang: 15/10/2025
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DAC DIEM SINH HOC CUA CAY MAC MAT
(Clausenna indica (Dalzell) Oliv.) TAI MOT sO
TiNH MIEN NUI PHIA BAC, VIET NAM

Nguyén Vin Hong® **, Dang Ngoc Hing?!, Tran Pinh Ha!, Ngoé Xuan Binh?,
Nguyén Thé Cuong?, Tran Minh Quan?, Hoang Hung?®, Nguyén Trinh Hoang Anh*

TOM TAT

! Truong Pai hoc Nong lam, Pai hoc Thai Nguyén
? Vien Khoa hoc Sur song, Pai hoc Thai Nguyén

? Dai hoc Thai Nguyén

* Bo Khoa hoc va Cong nghé

"Email- nguyenvanhong@tuaf edu.vn

Nghién ctru danh gia dac diém sinh hoc cta cay Mac mat (Clausena indica (Dalzell) Oliv.) 15 nam
tudi tai 3 tinh mién nui phia Bac (gém: Thai Nguyén, Cao Biang, Lang Son) trén 2 loai dat (gém: Dat
feralit d6i va dat nai da voi). Vé hinh thai, cay gbé nhé thuong xanh, 14 kép long chim, 14 chét hinh
bau duc c6 nhiéu dom tuyén tinh dau; hoa nhd, luong tinh, gébm 5 14 dai - 5 canh, 10 nhi, bau trén 3 o,
nhuy dai 3,2 - 3,3 mm; qua mong hinh cau duong kinh 10,8 - 11,8 mm, vé mdéng nhiéu tuyén tinh dau;
hat bau duc. Kich thudc hoa va qua bién dong nhe theo 1ap dia, trong khi cac dac diém cau tric cta
hoa va qua 6n dinh gitta cac vung. Vé dac diém sinh trudng, cay coé 3 dot ra 1oc chinh (Xuan, he,
thu), sinh truéng nhanh hon trén dat nui da voi. Cac chi tiéu chat luong (Ca, K, protein, duong téng
s0, polyphenol, flavonoid, tinh dau, vitamin C va B -caroten) cao hon ro rét trén dat nui da voi, phan
anh kha nang héap thu khoang va téng hop hop chat thit cap t6t hon & cac dang lap dia khac. Két qua
nghién cttu da khang dinh tinh déo sinh ly - sinh héa cao ctia loai va cung cap co s& khoa hoc cho
quy hoach viing nguyén liéu dé san xuat tinh dau, duoc liéu va thuc phdm chitc nang tit 14 va qua cay

Maic mat tai mot so tinh mién nui phia Bac.

Tt khéa: Mac mat (Clausena indica), ddc diém hinh thai, dat trén nui d4 voi, tinh dau, polyphenol.

1. DAT VAN BE

Cay Mac mat (Clausena indica (Dalzell)
Oliv.) 1a loai cay bui thuong xanh thuéc ho Cam
(Rutaceae), phan b6 chtt yéu & Nam Trung Quéc,
Nam A va Pong Nam A. O Viet Nam, Mic mat
phan bo tu nhién tir Bac vao Nam, tap trung nhiéu
& cac tinh mién nui phia Bac nhu: Lang Son, Cao
Bang, Bac Kan (ci1), Quang Ninh, Thanh Héa va
Hoa Binh, trong d6 Lang Son c6 dién tich 16n
nhat (khoang 350 ha). Mac mat 1a cay da tac
dung, 14 va qua duoc st dung lam gia vi trong 4m
thuc; 14 va ré duoc dung trong y hoc ¢6 truyén dé
chita cac bénh vé tiéu hoa, cdm mao, sot rét va
dau khop [1].

Nghién cttu khoa hoc da ching minh rang
tinh dau, flavonoid, coumarin va mot so alkaloid

duoc chiét suat tir cdy Mac mat cé hoat tinh khang
khuén, chong oxy hoa, chong dai thao duong va
chong ung thu [2, 3]. Ngoai ra, Mac mat co kha
nang thich nghi sinh thai cao, c6 thé tré thanh cay
ban dia quan trong trong phat trién kinh té nong
1am két hop tai viing nhiét doi chau A [4].

Tai Viéet Nam, mac du c6 tiém nang phat trién
16n, Mac mat van cht yéu duoc khai thac tir tu
nhién hoac trong phan tan trong vuon ho, chua
duoc phat trién thanh cay hang hoéa c6 gia tri kinh
té cao. Mot s6 nghién ctru budc dau tai tinh Lang
Son va Cao Bang cho thdy gi4 tri dinh duong va
ham luwong hoat chat sinh hoc cta 14, qua c6 su
khac biét gitta cac vung sinh truong [5, 6]. Tuy
nhién, moi quan hé gitta su da dang vé gia dinh,
xuat xt, diéu kién sinh thai va gia tri dinh dudng
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ctua cay van chua dugc lam ro, gay han ché cho
cong tac chon giong, phat trién ving nguyeén liéu
va khai thac bén virng loai cay nay.

Xuat phat tir thuc tién d6, nghién ctu “Pdc
diém sinh hoc cua cdy Mac mat (Clausena indica
(Dalzell) Oliv.,) tai mot so tinh mién nui phia Bac,
Viét Nani” duoc thuc hién nham xac dinh cac dong
Mic mat chd yéu, lam r6 moi quan hé giira viing
sinh trudmg va gia tri dinh duong cta 14, qua. Két
qua nghién ctu la co sé khoa hoc phuc vu cong tac
bao ton, nhan giong va phat trién bén vimg cay
Miac mat, gop phan nang cao gia tri kinh t€ nong
nghiép viing mién nui phia Bac.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién cttu

boi twong nghién ctu la cay Mac mat
(Clausena indica (Dalzell) Oliv.) tai 3 tinh mién nui
phia Bac gém: Lang Son, Cao Biang va Thai
Nguyén (Bac Kan cii).

Mau nghién cttu gom cac bo phan cua cay
truong thanh (15 nam tuéi) bao géom than, canh,
14, hoa va qua.

2.2. Phuong phap nghién ctru

221 Phuong phdp dinh gii djic diém sinh
hoc

Chon ngau nhién 10 cay Mic mat trudng
thanh (15 ndm tudi)/tinh/loai dat. Nghién ctru
thuc hién trén 2 loai dat chinh (dat feralit doi va
dat nui da voi) tai ba tinh nghién ctu (Lang Son,
Cao Bing, Thai Nguyen). Cac dic diém sinh hoc
duoc theo doi va danh gia bao gom: (1) Pac diém
hinh thai: Chiéu cao cay, duong kinh than (tai do
cao 1,3 m so voi mat dat), duong kinh tan

BT J P Ml -1 "Rk

=D
oy i # i
5y J 3 Car-

A- Hinh cay Mac m at sinh tredng trén dat
i da i {tran) va trén dat feralit doi (phai)

Hinh 1. M6t s6 hinh anh dic diém hinh thai cta cady Mic mat

, s0 canh

cap 1, kich thuoc 14, hoa va qua; (2) Pac diém sinh
truong va phat trién: Theo doi vat hau trong 12
thang lién tuc cac chi tiéu sinh trueéng nhu: ra loc,
ra hoa, dau qua va qua chin.

222, Phuong phdap phan tich gia tri dinh
durong cua I va qud

Trén co so két qua danh gia dac diém sinh
hoc, tién hanh thu thap 5 mau 14 va 5 mau qua cta
hai cay Mac mat dién hinh, sinh truong trén hai
diéu kién dat feralit doi va dat nui da voi. Cac chi
tiéu duoc phan tich gom: (1) Khoang chat (Ca, K):
Xac dinh bang phuong phap quang phé hap thu
nguyén ti (AAS) [7]; (2) Protein: Xac dinh theo
phuong phap Kjeldahl [8]; (3) Lipid: Xac dinh
bang phuwong phap chiét Soxhlet [8]; (4)
Carbohydrate téng s6 (Puong TS): Xac dinh theo
phuong phap phenolsulfuric acid [9]; (5)
Flavonoid: Chiét bang ethanol va dinh luong bing
phan ung AICl, [10]; (6) Polyphenol tong s6: Phan
tich theo phuong phap Folin-Ciocalteu [11]; (7)
Tinh dau: Chiét bang phuong phéap chung cat 16i
cuon hoi nuoc [12]; (8) Vitamin C, B -caroten va
axit amin dugc x4c dinh biang phuong phéap sac ky
long hiéu nang cao (HPLC) [8].

2.2.3. Phuong phap xu Iy so liéu

S6 lieu duoc téng hop va xtt ly thong ké bang
phan mém Microsoft Excel, stt dung cac phép tinh
trung binh, do léch chuédn va biéu dién két qua
duédi dang trung binh + SD.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dic diém hinh thai

3.1.1. Pic diém hinh thai chung

B - Lachét ctia Macm At trén dat nid da vai
(traf) va trén dat feralit dai (phai)
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Bang 1. Bic diém hinh thai ctia cay Méc mat trén hai loai 1ap dia tai tinh Thai Nguyén (Bic Kan cii),

Cao Biing va Lang Son
Hvn D césir(:h Sé 1a Chiéu (1:‘2;1611
Tinh | Loai ddt B I Dtm) | Ctm) | 28 daila g
(m) (cm) cap 1 chét/la (cm) la
(canh) (cm)
D_éit | 387 | 1288 | 334 2,60 | 13,00 11,77 7,72 2,90
Thii feralitdoi | £ 019 | +062 | £023 | 0,11 | +1,1 +0,55 +053 | +0,23
Nguyén L
batnui | 439 | 14,07 | 384+ | 290 |1434+| 1233 8,79 3,22
da voi +0,15 | +0,56 0,20 +0,18 0,8 +0,39 +0,46 | £0,17
bat ] 420 | 12,77 3,50 2,70 | 12,74+ 11,4 7,59 2,85
Cao feralitdoi | + 0,16 | +0,46 | +0,21 | +0,13 | 0,97 +0,41 +0,52 | £0,16
Bang L
batnui | 467 | 1499 | 3,88 3,05 | 1491+ | 12,66 8,86 3,27
davoi | £009 | +1,02 | £0,18 | £0,17 | 1,05 +0,47 +0,26 | +0,20
D_éit | 428 | 1373 3,66 2,74 | 1346+ | 1291 81+ 3,02
feralitdoi | £ 010 | +064 | £023 | 0,12 | 0,78 +0,48 0,41 | £0,17
Lang
Son L
bat nui | 489 | 1606 | 4,24 3,11 | 1541+ | 13,71 892+ | 3,32
davoi | 1013 | +0,70 | £0,20 | £0,15 | 0,63 +0,40 0,42 +0,27

Két qua khao sat dac diém hinh thai tai bang 1
va hinh 1 cho thay, Mac mat 1a cay gb nho thuong
xanh, phan canh sém, tan tron déu hoac hinh
trung nguoc (Hinh 1A); vo than mau nau xam,
chtta nhiéu tuyén tiét tinh dau. L4 kép long chim,
moc so le; 14 chét hinh bau duc thudén, dau nhon,
mép nguyén hodc hoi luon, hai mat 14 c6 nhiéu
dom tuyén tinh dau nhd, khi vo tda mui thom dic
trung (Hinh 1B).

Cay Mac mat 15 nam tudi co su khac biét ro
rét vé hinh thai gitta cac tinh va loai 1ap dia trong:
Cay tréng tai tinh Lang Son sinh truéng manh
nhat voi chiéu cao trung binh 4,89 + 0,13 m, duong
kinh than 16,06 + 0,70 cm, rong tan 4,24 + 0,20 m
va cao tan 3,11 = 0,15 m (Bang 1). Cay co6 15,41 +
0,63 canh cap 1, moi 14 mang trung binh 13,71 +
0,40 14 chét, 14 chét dai 8,92 + 0,42 cm, rong 3,32 +
0,27 cm; cay trong & tinh Cao Bang, cac chi tiéu
hinh thai & muitc trung binh voi chiéu cao 4,67 +
0,09 m, duong kinh than 14,99 + 1,02 cm va réng
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tan 3,88 + 0,18 m. La chét cé kich thudc 8,86 + 0,26
cm x 3,27 + 0,20 cm, phién day, gan ndi ro; cay
trong tai tinh Thai Nguyén (Bac Kan cii) c6 sinh
truong thap hon (4,39 + 0,15 m; 14,07 + 0,56 cm),
nhung s6 canh cap 1 cao (14,34 + 0,80 canh) va tan
can doi (3,84 + 0,20 m), cho thay kha nang phan
canh tot du diéu kién dat dai nghéo dinh dudng
hon. La tai day nho hon (8,79 + 0,46 cm x 3,22 +
0,17 cm), phién day va mau xanh dam, biéu hién
kha nang thich nghi v6i d6 4m cao va dia hinh
phtic tap.

So sanh theo diéu kién lap dia, cay Mac mat
trong trén dat nai da voi cé chiéu cao trung binh
4,65 £ 0,12 m, duong kinh than 15,04 = 0,76 cm va
rong tan 3,99 + 0,19 m, cao hon ro rét so voi cay
trén dat feralit doi (4,12 + 0,15 m; 13,13 + 0,57 cm;
3,50 + 0,22 m). Tuy nhién, cay trong trén dat feralit
déi c6 so canh cap 1 nhiéu hon (15,0 + 1,0 canh) va
tan 14 phan bo day hon. Quan sat hinh 1A, cay trén
dat da voi (bén trai) c6 than cao, dang thang, tan
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hep; trong khi cay trén dat feralit doi (bén phai)
than thap, phan canh nhiéu, tan tron rong. Hinh
1B cho thay, 14 trén dat da voi day, xanh dam va
bong, gan ndi ro - dau hiéu tang tich lay tinh dau;
con la trén dat feralit déi mong, xanh sang, phan
anh sinh truong sinh khéi manh hon.

Nhin chung, dac diém hinh thai cta cay Mac
mat chiu anh huéng dong thoi cta yéu t6 dia ly va
lap dia trong. Tinh Lang Son c6 diéu kién thuan loi
nhat cho sinh trudng téng thé, trong khi dat da voi
hinh thanh cac dac diém 14 va than giup ting kha
nang tich lay tinh dau. Két qua nay phu hop véi
nghién ctu cua b6 Kim Péng (2010) [4] khi déu
ghi nhan cay Mac mat c6 tinh déo sinh thai cao,
sinh truong tot trén ca dat feralit va da voi, song
khac nhau vé huong phat trién: Dat feralit doi
thich hop cho khai thac sinh khéi, con dat da voi
thich hop cho san xuat tinh dau va duoc liéu.

3.1.2. Pc diém hinh thii co quan sinh sdn

Két qua khao sat cho thidy co quan sinh san
ctia cay Mac mat mang nhimng dic trung dién hinh

cua loai. Canh mang hoa phat sinh tir nach 14 hoac
dau canh, thuong mang nhiéu chum nu nhé. Cum
hoa hinh chuy hoac chum, truc cum hoa manh,
mau xanh nhat hoac hoi tia. Hoa nho, luong tinh,
c6 cudng ngan; dai 5 rang nhd, canh hoa 5, mau
traing kem dén vang nhat, téa mui thom nhe. Nhi
10, xép hai vong xen ké canh hoa; bau trén 3 o,
moi 6 chtta 1 - 2 nodn; nhuy dai trung binh 3,2 mm,
dau nhuy nho, ndm 16m trong hom noén bau. Qua
mong hinh ciu hodc gan cau, khi non mau xanh
nhat, khi chin chuyén vang cam hodc vang nau. Vo
qua mong, chita nhiéu tuyén tinh dau nho; thit qua
meém, c6 mui thom dic trung. Hat hinh tring hodc
bau duc, vo cing mau nau nhat, no6i nhi day va
phoi phat trién hoan chinh (Hinh 2). Mot s6 dac
diém co ban nhu s6 canh hoa, s6 nhi va cau truc
bau nhuy 6n dinh, hau nhu khong bién ddi gitra
cac vung sinh thai, phan anh dac trung hinh thai di
truyén cua loai; trong khi kich thudc hoa, qua va
hat c6 bién dong nhe theo diéu kién lap dia, két
qua cu thé & bang 2.

Bang 2. Bac diém hinh thai co quan sinh san ctia cdy mic mat sinh trudng trén hai loai dat
& tinh Thai Nguyén (Bac Kan cii), Cao Béing, Lang Son

Chiéu | Puong | So Chiéu | So6 6 | Puong | Khoi Chiéu Chiéu
. . ... |daicum| kinh |canh |S6nhi| dai | bau | kinh | luong | S6 hat| ... rong
Tinh | Loai dat .. , ) - | dai hat
hoa hoa | hoa | (cai) | nhuy | nhuy| qua qua | /qua (mm) hat
(cm) | (mm) | (cai) (mm) | (6) | (mm) | (g (mm)
bat 5,5 6,0 50 | 10,0 3,2 3,0 10,8 3,10 1,3 5,1 3,7
Thai |feralit doi| +0,2 | £0,2 |+0,0| £0,0 | £0,1 |£0,0| £0,3 [+£0,12| 0,1 | £0,2 | £0,2
Nguyén| psingi | 6,2 65 | 50 [100+| 33 | 30 | 11,3 | 345 | 15 | 54 | 38
da voi +0,2 +0,2 |£0,0] 00 | +0,1|+00| +£0,3 |+£0,15| 0,1 | £0,2 | £0,2
bat 5,8 6,2 50 10,0+ 3,2 3,0 11,0 3,25 1,4 5,3 3,7
Cao |feralitdoil +02 | +02 |£00| 00 | +01|+00| £03 |+0,14| 0,1 | 02 | +0,2
Bang | psnai | 63 66 | 50 [100+| 33 | 30| 11,5 | 352 | 1,5 | 55 | 38
da voi +0,2 +0,2 |£0,0] 00 | +0,1|+00| 0,3 |+0,13| +0,1 | £0,2 | +£0,2
bat 6,0 6,4 50+ (10,0+| 3,2 3,0 11,3 3,38 1,4 5,4 3,8
Lang feralit doi| +0,2 +0,2 | 0,0 00 | £0,1|+00| £0,3 |+0,12| 0,1 | £0,2 | £0,2
Son Pat nui 6,5 6,7 50+ 10,0+| 3,3 3,0 11,8 3,65 1,6 5,5 3,9
da voi +0,2 +0,2 | 0,0 00 | £0,1|+00| £0,3 |+0,14| +0,1 | £0,2 | £0,2
41
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Hat méic mat

Qua non Qua chin

Hat méic mat tach doi

Hinh 2. Hoa, qua va hat mic mat

Két qua & bang 2 va hinh 2 cho théy, co quan
sinh san ctia cay Mac mat c6 su khac biét nhe vé
kich thudc hoa, qua va hat gitra cac vung sinh thai,
trong khi cac diac diém 6n dinh nhw s6 nhi (10), s6
canh hoa (5) va s6 6 bau nhuy (3) hau nhu khong
thay déi. Hoa & Lang Son va Cao Bang co6 kich
thudc 16m hon, canh day, mau vang nhat; trong khi
& Bac Kan hoa nhd, canh manh, mau trang sang.
Qua mong vung nui da voi cé kich thuéc lon
(duong kinh 11,5 + 0,3 mm, khoi luong 3,4 - 3,6 g)
va khoi luong cao hon so voi qua trong trén dat
feralit doi (duong kinh 1a 11,0 mm, khoi lwong 3,1 -
3,3 g), phan anh anh huéng cua diéu kién dat giau
canxi va cuong do anh sang cao dén qua trinh phat
trién va tich liiy vat chat trong qua.

Cac dac diém 6n dinh vé s6 nhi, s6 6 bau va
chiéu dai nhuy phu hop véi mo ta cta Flora of
China (2008) [13], trong d6 Clausena indica co6 8 -
10 nhi, bau 2 - 5 6 va nhuy ngan 3 - 4 mm. Cong bo
ctia D6 Kim Déng (2010) [4] ciing ghi nhan rang
Mac mat co6 cau trac sinh san 6n dinh, nhung kich
thudc co quan (dac biet qua va hat) co thé dao
dong theo sinh canh, phan anh kha nang thich
nghi linh hoat véi diéu kién lap dia. Su twong dong
gitta két qua nghién ctru trong nuoc va cac tai lieu
quoc té [13, 14, 15] cho thdy tinh nhat quan cao
trong mo ta hinh thai va cting c6 d¢ tin cay cta
nhan dinh vé sy 6n dinh di truyén cta co quan
sinh san & Clausena indica.

Vay, co quan sinh san ctia Mac mat duy tri cau
truc 6n dinh dic trung cho loai nhung c6 kha nang
diéu chinh kich thudéc co quan theo diéu kién 1ap
dia - biéu hién tinh déo hinh thai gitp loai thich
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nghi linh hoat v6i moi treong, twong déng voi cac
loai ho Rutaceae khiac nhu Micromelum minutum
va Citrus microcarpa.

3.2. bic diém sinh trudmg va phat trién

* Sinh truong than Ia

Két qua theo doi qua trinh sinh truong cua cay
Mic mat 15 nam tudi tai ba tinh mién nui phia Bac
(Thai Nguyén, Cao Bang va Lang Son), trén hai
loai dat dién hinh (Dat feralit doi va dat nui da voi)
cho thay loai nay c6 chu ky sinh trudng ro rét theo
mua va chiu anh huéng dang ké cua diéu kién lap
dia (Bang 3).

Cay Mac mat cé ba dot sinh trudng 1oc chinh
trong nam: Xuan, he va thu. Loc xuan xuat hién
cudi thang 1 - dau thang 2 va két thuc vao dau
thang 3; 1oc heé tir cuoi thang 4 dén dau thang 6; 1oc
thu tir dau thang 8 dén dau thang 9. Cay & Lang
Son va Thai Nguyén (Bac Kan cit) ra 1oc sém hon
Cao Bang khoang 5 - 7 ngay, phan anh anh huéng
ctia nhiet do va do 4m dau vu dén qua trinh phat
sinh chéi non.

Chiéu dai va duong kinh loc ting dan theo
mua, dat cao nhat & loc thu (17,4 - 18,6 cm; 3,1 -
3,3 mm). S6 1oc/canh cao nhat & 1oc xuan (14 -
15 16c/canh), gidm dan & he (10 - 12 16c) va thu
(9-10 16c), trong khi s6 14/16c tang dan tir 8- 9 14
(Xuan) lén 12 - 13 14 (Thu). M6i quan hé nghich
gitta so6 10c va so 1a/loc phan anh su diéu tiét
nang luong sinh trwong: Vu xuan wu tién phat
trién chéi va phan canh, con vu he va thu tap
trung mo rong dién tich 1a va tich lay sinh khoi
phuc vu giai doan sinh san.
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Béng 3. bic diém phat sinh canh 1§c ctia cdy mdc mat sinh trudng trén hai loai dat & tinh Thai Nguyén
(Bac Kan cii), Cao Bang, Lang Son

Tinh | Loaidit | Potloe | CP€wdailoc | Puongkinh | o) /000 S6 1a/1oc
(cm) 1oc (mm)
Xuan | 1588+112 | 355021 | 1495+1,15 | 975+050
bat
feralit He 17324018 | 402+018 | 1210+031 | 11,18+ 052
doi
Th Thu | 1653+106 | 3124005 | 1075+123 | 1215+ 0,81
Nguyén Xuan | 1699+112 | 3804021 | 1316+115 | 10,75+ 0,50
Patnui | g 1853+ 0,18 | 430+018 | 10,65+031 | 12,18+ 0,52
da voi
Thu | 17.69+106 | 334+005 | 946+123 | 1315+ 081
Xuan | 1556+022 | 275+016 | 1422+051 | 855+0,82
bat
feralit He 16124013 | 295005 | 1235+142 | 10,15+081
doi
Ca Thu | 1742+031 | 3124008 | 1055+130 | 1210+ 0,95
Bang Xuan | 1665+022 | 294+0,16 | 1251+051 | 9,55 0,82
batnui | 17254013 | 316+005 | 1087+142 | 11,15+ 081
da voi
Thu | 1864+031 | 3344008 | 928+130 | 13,10+095
Xuan | 15624020 | 2714006 | 1440+050 | 865+088
bat
feralit He 1623+ 030 | 2974006 | 12504140 | 10,05+ 0,85
doi
Thu | 1743+030 | 310+005 | 1025+131 | 1215+ 0,96
Lang
Son Xuan | 1671+020 | 290+006 | 12,67+050 | 9,65+088
batnui |- 17374030 | 318006 | 11,00=140 | 11,05+ 0,85
da voi
Thu | 1865+030 | 332+005 | 902+131 | 13,15+ 0,96

So sanh theo loai dat cho thay cay trong trén dat
nui da voi cé chiéu dai va duong kinh 1oc cao hon
trung binh 6 - 10% so voi cay trén dat feralit doi,
nhung so6 1oc/canh giam khoang 10 - 15%, trong khi
s6 1a/16c cao hon trung binh 1 - 1,5 1a. Diéu nay

ching t6 cay trén dat da voi co xu huong phat trién
manh co quan dong héa va mé co gioi, con cay trén
dat feralit doi wu tién phan canh va phat trién tan,
phan 4nh chién lugc phan bé niang luong sinh
trudng khac nhau gitra hai diéu kién dat.
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Két qua nay tuong dong voi nhan dinh cta Do
Kim Déng (2010) [4], khi cho ring cay Mac mat
c6 kha nang sinh truéng quanh nim nhung toc do
phat trién than 14 phu thuoc ro vao loai dat va do
cao sinh thai. Két qua cting phu hop véi xu huong

0 loai Clausena lansium, c6 3 - 4 dot 10c/nam trong
diéu kién nhiét doi 4m va thé hién bién dong hinh
thai theo lap dia [15].

* Ra hoa, dau quad va phdat trién qua

Bang 5. Dic diém ra hoa, dau qua ctia cdy méc mat sinh trudng trén hai loai dat
& tinh Thai Nguyén (Bac Kan cii), Cao Bing, Lang Son

Ton | Lo | T | gy | TVedin | Pumgking | Kt luong
Thy | Pétferalitddi | 24/3-12/4 | 357762815 | 241£0,18 | 11,003 3,2+0,1
Nguyén | pi nuidavoi | 26/3-13/4 | 36489+ 2,881 | 251£0,15 | 11,503 3,5+0,1
Cao | Détferalitddi | 25/3-10/4 | 36,000+2,800 | 240£0,17 | 10,8+0,3 3,1+0,1
Bang | b ndidavoi | 28/3-12/4 | 36489+ 2,881 | 2514015 | 11,6403 3,6+0,1
Lang | Patferalitddi | 21/3-10/4 | 3877642845 | 265+0,14 | 113403 3,3+0,1
SOn | ptndidavoi | 23/3-12/4 | 3877542820 | 2,60+0,13 | 11,8403 3,5+0,1

Cay Mac mat tai ba tinh nghién cttu ra hoa tap
trung tir cudi thang 3 dén dau thang 6 (Bang 4).
Thoi gian ra hoa va két thuc & Lang Son sém hon
Thai Nguyen (Bic Kan cii) va Cao Bang khoang 5
ngay, tuong tmg voi diéu kién nhiét 4m cao hon.
S6 hoa trung binh dat 35.000 - 39.000 hoa/cay, cao
nhat & Lang Son (38.776 + 2.845 hoa), thap hon &
Thai Nguyén (35.776 + 2.815 hoa). Ty 1é dau qua
trung binh 2,4 - 2,6%, cao nhat & Lang Son (2,65%),
tiép dén Cao Bang (2,51%) va Thai Nguyén
(2,41%).

Hién tuong rung qua dién ra hai giai doan: (1)
sau khi hoa n& 25 - 30 ngay, qua non rung ca
cuong; (2) khi qua dat kich thudc 0,3 - 0,5 cm, qua
rung dé lai cudéng. Pay 1a co ché sinh ly phé bién
ctia cay lau nam, gitp can bang sinh san va toi wu
kha nang nuéi dudng qua con lai.

Cay trong trén dat nui da voi ra hoa muon hon
3 - 5 ngay nhung cho qua 16n hon va khoi luong
cao hon (duwong kinh 11,5 - 11,8 mm; 3,4 - 3,6
g/qud) so voi cay trén dat feralit doi (10,8 - 11,3
mm; 3,1 - 3,3 g/qud). Su khac biét nay co thé lién
quan dén dac tinh giau Ca?*, thoang khi va 6n dinh
nhiét caa dat da voi, tao diéu kién thuan loi cho

qua trinh phan hoa hoa va tich liy vat chat trong
qua.

Két qua phu hop voi mo ta trong Flora of
China (2008) [13], trong d6 Clausena indica duogc
ghi nhan ra hoa hang nam, qua mong chin vao
mua mua va ty 1& dau thap. Nghién cttu cta Tran
Huy Thai va cs (2014) [14] va Nguyén Van Quan
va cs (2019) [15] ciing chi ra rang cac quan thé
Mac mat khac nhau tai Viet Nam c6 bién di vé
hinh thai va tich lay tinh dau, phan anh su diéu
chinh sinh ly thich nghi véi moéi truong sinh thai.
Nhimg két qua nay phu hop voi xu huéng ¢ loai
Citrus microcarpa, trong d6 bién dong kich thuoc
qua va nang suat twong quan chat véi cuong do
anh sang va ham luong khoang dat [15].

Nhu vay, cay Mac mat thé hién chu ky sinh
truong - phat trién 6n dinh va tinh déo sinh thai
cao, voi ba dot 1oc va mot chu ky hoa - qua moi
nam. Dat feralit déi: Uu thé vé phan canh, sinh
khoi lon — thich hop khai thac 14 - than. Dat nai da
voi: Uu thé vé kich thudc 1oc, @6 day 14, nang suat
va chat luong qua — phu hop khai thac qua va tinh
dau. Su khac biét nay cho thay su diéu chinh linh
hoat gitta sinh trudng sinh duong va sinh san, giup
loai thich nghi t6t v6i diéu kién khi hau va dia hinh
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mién nui phia Bac. Két qua nghién cttu khong chi
cling c6 quan sat clia quan sat cta D6 Kim Dong
(2010) [4] , Tran Huy Thai va cs (2014) [14] va
Nguyén Van Quan va cs (2019) [15] ma con lam ro
hon moi lien hé gitta dac diém hinh thai, sinh
truong va nang suat sinh hoc. Két qua 1a co so
khoa hoc cho quy hoach viung tréong va phat trién
cay Mac mat theo huéng hang héa dac san, két
hop béo ton va khai thac bén virng.

3.3. bic diém nang suit va chat luong mic
mat

Két qua nghién ctru nang suat va chat luong
ctia cay Mac mat 15 nam tudi tai ba tinh mién nui
phia Bac (Thai Nguyén, Cao Bing, Lang Son) cho
thay loai nay co su khac biét dang ké gitta cac
vung va hai loai dat trong (dat feralit doi va dat nui
da voi).

* Nang suat qua Mdc mat

100
80 i - -
60 1 - ==
40
20
0
Bic Kan- Bic Kan- Cao Cao Lang Lang
Patdéi Patnui  Bang- Bang- Son- Dat Son- Pt
ddvei Patdoi  Patnui doi  nui déd voi
da voi

Hinh 3. Ning sudt qua trung binh ctia cady Mic mat sinh trudng trén hai loai dat
& tinh Thai Nguyén (Béc Kan cii), Cao Béing, Lang Son

Ning suat qua cia cay Mac mat (15 nam tudi)
c6 su khac biét ro theo ving va loai dat (Hinh 3).
Nang suat ly thuyét dao dong 60,4 - 63,2 kg/cay;
cao nhat tai tinh Lang Son (63,1 kg/cay), tiép dén
tinh Cao Bang (63,2 kg/cay) va tinh Thai Nguyén
(60,4 kg/cay). Cay trong trén dat nui da voi dat
nang suat cao hon trung binh 10 - 12% so voi dat
thit. Sy khac biét nay phan anh anh hudng cta tinh
chat ly - hoa dat (pH trung tinh, giau Ca, Mg, tang
ré thoang khi) dén qua trinh ra hoa, dau qua va

tich lity vat chat trong qua. Xu huong nay phu hop
voi cac nghién ctu ctia D6 Kim DPong (2010) [4] vé
anh huong 1ap dia dén nang suat cay ho Rutaceae.
* Chat lrong 14 va qua

Két qua phan tich 10 chi tieu hoa hoc dic
trung ctia 14 va qua cay Mac mat (Clausena indica)
15 nam tudi tai ba tinh mién nui phia Bac (Thai
Nguyén, Cao Bing, Lang Son) trén hai loai dat
(dat thit va dat nui da voi) duoc trinh bay tai bang
5a va 5b.

Bang 5a. Thanh phén hoéa hoc ctia 14 Méc mat sinh trudng trén hai loai dat
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& céc tinh Thai Nguyén, Cao Bing, Lang Son

Thai Thai Cao Cao Lang Lang

Chi tiéu dac trung Pon vi Nguyén- | Nguyén- | Bing- | Bing- | Son- Son -
bat thit ba voi bat thit | Davoi | Datthit | Davoi

Ca % 3,12 3,30 3,18 3,37 3,25 3,45

K % 0,34 0,36 0,35 0,37 0,36 0,38

Protein % (dry) 8,65 9,17 8,82 9,34 9,01 9,56
Duong téng so6 % (dry) 19,40 20,56 19,79 20,97 20,18 21,38
Flavonoid mg QE/g (dry) 10,54 11,17 10,75 11,39 10,97 11,63
Polyphenol me (dGr‘i‘f/ & 12,36 13,10 12,61 | 1336 | 12,87 | 13,63

Tinh dau % (dry) 0,64 0,68 0,67 0,71 0,70 0,75

45



KHOA HOC & CONG NGHE

Vitamin C mg/100 g 166,50 176,60 | 169,80 | 180,20 | 173,10 | 184,20
(fresh)
mg/100 g
8 -caroten resh) 1,20 1,27 1,22 1,29 1,25 1,32
Téng axit amin mg/100 g
(Leu 1 Lys + Glt) iresh) 250,00 | 26500 | 256,00 | 272,00 | 262,00 | 278,00
Bang 5b. Thanh phan héa hoc cia qua Méc mat sinh tredng trén hai loai dat
& céc tinh Thai Nguyén, Cao Bing, Lang Son
Thai Thai Cao Cao Lane Son Lang
Chi tiéu dic trung bon vi Nguyén- | Nguyén- | Bang- Bang- |~ D i thit Son -
bat thit Da voi bat thit Da voi * | Davoi
Ca % 0,12 0,13 0,12 0,13 0,13 0,14
K % 0,31 0,33 0,32 0,34 0,33 0,35
Protein % (dry) 2,60 2,76 2,65 2,81 2,70 2,86
Puong tong s6 % (dry) 14,50 15,37 14,79 15,68 1509 | 16,00
Flavonoid mg QE/g 214 2,27 2,18 2,32 2,22 2,36
(dry)
Polyphenol mg GAE/g |, -, 2.86 2.75 2,91 2.81 2.97
(dry)
Tinh du % (dry) 0,45 0,48 0,47 0,50 0,49 0,53
Vitamin C mg/1002 | joog0 | 16730 | 16100 | 170,60 | 16420 | 174,00
(fresh)
mg/100g
B -caroten (fresh) 0,80 0,85 0,82 0,87 0,84 0,89
Téng axit amin mg/100g
(Leu 1 Lys + Glt) (fresh) 100,00 | 106,00 | 102,00 | 108,00 | 104,00 | 110,00

Két qua phan tich 10 chi tieu hoa hoc dic
trung cta 14 va qua Clausena indica cho thay su
khac biét ro rét gitta hai loai dat va gitta cac tinh
(Bang 5a - 5b). O 14, ham lwong Ca dao dong 3,12 -
3,45%, K 0,34 - 0,38%, protein 8,65 - 9,56%, duong
téng s6 19,4 - 21,4%, flavonoid 10,5 - 11,6 mg QE/g,
polyphenol 12,3 - 13,6 mg GAE/g va tinh dau 0,64 -
0,75%, Vitamin C va p -caroten dat twong tmg 166 -
184 mg/100 g va 1,2 - 1,3 mg/100 g, tong 3 axit
amin chu dao (Leucine, Lysine, Glutamic axit) 250
- 278 mg/100 g. O qua, cac chi tiéu nay thap hon:
Ca 0,12 - 0,14%, K 0,31 - 0,35%, protein 2,60 - 2,86%,
duong téng s6 14,5 - 16,0%, polyphenol 2,70 - 2,97
mg GAE/g, tinh dau 0,45 - 0,53% va vitamin C 158 -
174 mg/100 g. Tat ca thé hién xu huéng tang dan
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ttr tinh Thai Nguyén, Cao Bang, Lang Son va cao
hon ro rét & dat nai da voi so voi dat thit.

Su gia tang ham luong Ca va K trén dat nui da
voi phan anh vai tro cta lap dia trong hap thu
khoang va diéu hoa trao ddi chat. bat da voi giau
Ca?, thoang khi va pH kiém nhe, tao diéu kién
thuan loi cho sinh téng hop hop chat tha cép,
Trong khi cac hop chét so cdp nhu protein va
duong téng s6 kha 6n dinh, nhom that cap
(flavonoid, polyphenol, tinh dau) ting ro rét 8 -
12%, cho thay hoat dong manh ctia cac con dudng
phenylpropanoid va terpenoid. Su dong bién giita
polyphenol va tinh dau khang dinh méi lién hé
sinh ly gitta hai con duong nay [14, 15]. Dong thoi,
ham lwong vitamin C, g -caroten va axit amin cao
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hon & dat @4 voi phan anh cuong do quang hop va
hé thong chong oxy hoa manh hon, phu hop véi
két qua ctia Tran Huy Thai va cs (2014) [14].

Téng hop cho thay cay Mac mat c6 kha nang
diéu chinh sinh ly - sinh hoa linh hoat, giup duy tri
can bang trao ddi chat va tang tich lity hop chat c6
hoat tinh sinh hoc theo diéu kién sinh thai. Dat nuai
da voi thé hién uwu thé vé tich lay hop chat th cap
va tinh dau - phu hop cho phét trién ving nguyén
lieu qua, tinh dau va duoc liéu; trong khi dat thit
thich hop cho muc tiéu sinh khéi 14 - than. Két qua
nay cting ¢6 co s& khoa hoc cho viéc chon ving
trong va dinh huéng phat trién cay Mac mat theo
huéng duoc, thuc phdm chtc nang tai mién nuai
phia Bac Viet Nam.

4. KET LUAN

Cay Mic mat (Clausena indica (Dalz.) Oliv.)
tai cac tinh mién nui phia Bac thé hién dic trung
hinh thai 6n dinh cta loai, trong khi mot s6 chi
tiéu sinh duong va sinh san bién dong nhe theo lap
dia. Cay c6 ba dot 1oc chinh (Xuan, he, thu), sinh
truong than 14 va kich thudc 1oc tot hon trén dat
nui da voi. Nang suat quad va cac chi tieu chat
luong (Ca, K, duong téng s6, polyphenol,
flavonoid, tinh dau, vitamin C, p-caroten) cao hon
ro rét trén dat nui da voi so voi dat feralit doi, phan
anh kha niang héap thu khoang va téng hop hop
chat tht cip tang cuong trong diéu kién lap dia
nay. Két qua khang dinh tinh déo sinh ly - sinh hoéa
cao cta loai va cung cap co so khoa hoc cho dinh
huéng phat trién cay Mac mat theo huéng duoc,
thuc phdm chtc nang tai mién nui phia Bic Viét
Nam.
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TAI LIEU THAM KHAO

1. D6 Tat Loi (2004). Nhimg cay thudc va vi
thuoéc Viét Nam. Nxb Y hoc, Ha Noi.

2. Anil John S., Joseph J., George M., Mathew
J. (2011). Chemical constituents and biological

activities of Clausena species. Phytochemistry
Reviews, 10(1): 1 - 24. DOI: 10.1007/s11101-010-
9182-2.

3. Quan X., Zhang H., Wang H., Liu J. (2019).
Flavonoids and coumarins from Clausena species:
Chemistry and biological activities. Nafural
Product Research, 33(3): 345 - 358. DOL
10.1080/14786419.2018.1460779.

4. D6 Kim DPong. (2010). Nghién cttu dac diém
sinh thai, sinh vat hoc va ky thuat tao cay con phat
trién trong cay Mac mat (Clausena excavata Burm.
L) tai Lang Son. Luan van thac si Khoa hoc Nong
nghiép, Truong Pai hoc Nong Lam - DPai hoc Thai
Nguyén

5. Wang R,, Zhang Y., Li F., Zhang L. (2021). LC-
Q-Orbitrap-MS/MS characterization, antioxidant
activity, and a -glucosidase-inhibiting activity with
in silico analysis of extract from Clausena indica
fruit pericarps. Frontiers in Nutrition, 8. 727087.
DOI: 10.3389/fnut.2021.727087.

6. Nong Ich Thuong (2007). Nghién ctu dic
diém thuc vat, thanh phan héa hoc va tac dung loi
mat, bao vé gan, gidm dau ctia mot so cao chiét tir
14 va qua mac mat thu hai tai huyén Hoa An. Bao
cao tong két dé tai khoa hoc va cong nghé cap tinh
Cao Bang

7. Welz B., Sperling M. (1999). Afomic
Absorption Spectrometry (3rd ed.). Wiley-VCH,
Germany.

8. AOAC (2000). Official Methods of Analysis
of AOAC International (17th ed). AOAC
International, Gaithersburg, Maryland, USA.

9. Dubois M., Gilles K. A., Hamilton J. K.,
Rebers P. A., Smith F. (1956). Colorimetric
method for determination of sugars and related
substances. Analytical Chemistry, 28(3): 350 - 356.

10. Chang C., Yang M., Wen H., Chern ]J.
(2002). Estimation of total flavonoid content in
propolis by two complementary colorimetric

methods. Journal of Food and Drug Analysis,
10(3): 178 - 182.

11. Singleton V. L., Orthofer R., Lamuela-
Raventos R. M. (1999). Analysis of total phenols
and other oxidation substrates and antioxidants by

means of Folin=Ciocalteu reagent. Methods in
Enzymology, 299: 152 -178.

NONG NGHIEP VA MOI TRUONG - THANG 11/2025 47



KHOA HOC & CONG NGHE

Essential oils: Determination of volatile oil content
by distillation (9th ed.). Council of Europe,

12.  European  Pharmacopoeia  (2017). 14. Thai T. H., Trinh T.T., Nguyen T.M., Phan
V.C., Vu T.H. (2014). Chemical composition of
essential oils from Vietnamese Clausena indica.

Strasbourg, France. Natural Product Communications, 9(1): 33 - 36.

Clausena indica (Dalz.) Oliv. In: Flora of China,
Vol. 11: 51-52. Science Press (Beijing) & Missouri
Botanical Garden Press (St. Louis).

13. Flora of China Editorial Committee (2008). 15. Quan P. T., Dang N. H., Do T. H., Bui L. M.,
Nguyen T. T., Tran M. H. (2019). Bio-guided
isolation of prospective bioactive constituents from
Clausena indica roots. Journal of Ethnopharmacology,

244: 112 -118.

BIOLOGICAL CHARACTERISTICS OF Clausena indica (Dalz.) Oliv. IN SELECTED NORTHERN

48

MOUNTAINOUS PROVINCES OF VIETNAM
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Abstract
This study evaluated the biological characteristics of 15-year-old Clausena indica (Dalz.) Oliv.
grown in three Northern mountainous provinces of Vietnam (Thai Nguyen, Cao Bang and Lang
Son) on two representative soil types (ferralitic hill soil and limestone soil). Morphologically, the
species is a small evergreen tree with pinnate leaves bearing numerous oil glands; flowers are
small, bisexual, with five sepals, five petals, ten stamens, a superior ovary with three locules, and a
style 3.2 - 3.3 mm long; fruits are spherical berries (10.8 - 11.8 mm in diameter) with thin pericarps
densely covered with oil glands; seeds are ovoid. The size of flowers and fruits varied slightly
among sites, whereas the structural characteristics remained stable across regions. In growth
performance, trees produced three major shoot flushes (spring, summer and autumn), showing
more vigorous growth on limestone soils. Quality indicators, including Ca, K, protein, total sugars,
polyphenols, flavonoids, essential oil, vitamin C, and B -carotene, were significantly higher on
limestone soils, indicating enhanced mineral uptake and secondary-metabolite biosynthesis under
these ecological conditions. The results confirm the species’ high physiological and biochemical
plasticity and provide a scientific basis for developing raw-material zones for essential-oil, medicinal,
and functionalfood production derived from its leaves and fruits in the northern mountainous
region of Vietnam.
Keywords: Clausena indica, morphological characteristics, limestone mountain soil, essential oil,
polyphenols.
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Ngay chuyén phan bién: 5/9/2025
Ngay thong qua phan bién: 18/9/2025
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UNG DUNG KY THUAT NUOI CAY MO TE BAO
TRONG NHAN GIONG CHUOI PHAN VANG
(Musa x paradisiaca var.)
Nguyén Hong Ngoc!, Nguyén Vin Huan!, Ninh Khic Bdy''", Phan Thi Lan Anh!

TOM TAT

"Trung tam Nghién ctu va Phat trién cong nghé cao,

Vién Han ldm Khoa hoc va Cong nghé Viét Nam

* Email: ninhbaygreen @gmail.com

Nghién ctru ndy tap trung vao tmg dung ky thuat nuoi cdy mo té bao trong nhan giong chuoéi Phan
vang - dic san ctia tinh Pha Tho, gom: Nghién ctru anh hudng ctia nong do Ca(ClO),, va thoi gian xtr
ly dén hiéu qua khtr truing mau; anh hudéng cta nong do BAP dén kha nang tao chéi ctia mau ciy;
anh huong cta nong do BAP va IBA dén hiéu qua nhan nhanh trong nuoi cdy va anh huéng cta
than hoat tinh dén su hinh thanh ré ctia chéi nhan. Thi nghiém duoc bé tri hoan toan ngau nhién
voi 3 1an lap lai. Két qua thu duoc nhu sau: Ca(ClO), cho hiéu qua khtr triing tot nhat & nong do 4%,
trong 15 phut voéi ty 1é mau song, sach ndm khuén 1a 71,4%. BAP cho hiéu qua tao choi va chat luong
choéi cao nhat & nong do 5,0 mg/1; t6 hop BAP 5,0 mg/1 va IBA 2,0 mg/1 cho hiéu qua nhan nhanh
toi tru voi he s6 nhan dat 5,2; chiéu cao chdi dat 5,4 cm va s6 14/choi trung binh 1a 4,1. Cong thtc t6i
uu cho moi truong raré 1la MS + 1,0 mg/1 IBA + 1,0 - 1,5 g/1 than hoat tinh.

Tt khoa: Chudi phan vang, Musa x paradisiaca var., nhan giong, nudi c4y mo.

1. DAT VAN DE

Chuoi Phéan vang (Musa x paradisiaca var.) 1a
giong chudi dic san cta tinh Pha Tho, c6 chat
luong tot, qua to, cong, chudi chin c6 vé mong,
mau vang sang dep, thit qua chac, an ngot va cé
mui thom dac trung [1].

Hién nay, chu6i Phian vang chu yéu duoc
trong & xa Van Miéu, tinh Phu Tho véi khoang
tréen 84 ha, san luong khoang 1.000 tdn moéi nam
[2]. Nho chat luong vuot tri, chudi Phan Vang
dang dan tré thanh san ph4m nong san co gia tri
kinh té cao va dugc tap trung phat trién tai dia
phuong. Tuy nhién viec mé rong dién tich chudi
Phan vang dang gip nhiéu kho khan do su xuat
hién cta dich bénh gay anh huéng nghiém trong
dén nang suat va chat luong chu6i Phan vang.
Theo két qua khao sat thuc té tai dia phuong cta
Hoc vién Nong nghiép Viet Nam, bénh xuat hién
trén cay chuoi Phan vang la bénh vang 14 Panama,
bénh do ndm Fusarium oxysporum £ sp. cubense
(Foc) gay ra, pha hay hé thong mach dan nuéc va

dinh duong cta cay, khién cay vang 14, héo ra va
chét. Bénh lay lan nhanh qua dat, nudc, cay giong
va dung cu canh tac. Do vay viéc ddm bao ngudn
cung cap cay giong sach la mot trong nhimg bién
phap quan trong nham han ché su lay lan va phat
trién ctia bénh. Cing nhu cac giong chudi khac,
chudi Phén vang la cay tam boi, nguyén lieu sit
dung dé nhan giong la than hanh va chéi bén nén
hé s6 nhan giong khong cao, cay con thuong
khong sach bénh. Viéc chuyén tir cac phuong
phap nhan giong truyén thong sang phuong phap
nhan giong bang ky thuat nuoi cdy mo té bao sé
khic phuc duoc nhuoc diém nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctru

Chéi chudi Phan vang c6 chiéu cao tir 0,7 - 1
m, duong kinh than gan ca tir 15 - 20 cm sinh
truong va phat trién tot, khong bi sau bénh, duoc
thu thap tai dia ban xa Van Miéu, tinh Phu Tho st
dung lam vat liéu thi nghiém.

NONG NGHIEP VA MOI TRUONG - THANG 11/2025 49



KHOA HOC & CONG NGHE

2.2. Phuong phap nghién ctru

2.2.1. Phurong phap khu trung

+ Khtr trung tho: Tién hanh & ngoai phong
cdy, choi chudi con duoc tién hanh xit Iy so bo, cat
b6 ngon, ré, tach be gitr lai phan 16i c6 chiéu dai 5 -
7 cm roi dem rira sach bang xa phong loang dudi
voi nudc chay.

+ Khtt trung tinh: Phan mau da duoc kht
trung tho duoc dua vao ta cidy vo trung ti€p tuc
tach be dé 1ay dinh sinh truong kich thuoc 1,0 - 1,5
cm. Dinh sinh truong duwoc ti€én hanh khit tring
bang Ca(ClO), (thém vai giot Tween 20) & cac
nong do va thoi gian xtt Iy khac nhau. Trang lai
bang nuoc cat vo trung, cat bdé phan tham den do
nhiém chat khtt triung va dua vao moi truong khoi
dong.

Moi treong khéi dong 1a méi truong MS + 100
ml nudc dua.

2.2.2. Bo tri thi nghiém

Theo Suman (2017), su thanh coéng cta nudi
cay m6 chudi phu thudc vao lua chon moi truong
nudi cdy, thanh phan dinh dudéng va noéng do
khoang chat [3]. Nhiéu nghién ctru nuoi cay mo té
bao chudi da duoc tién hanh trén cac moi trudng
Murashiage va Skoog (MS), Schenk va Hildebrant
(SH), Linsmaier va Skoog (LS), N6, B5...[4].
Trong d6, moi truong MS bd sung cac chat diéu
hoa sinh truong duoc st dung phé bién nhat [5].
Do vay, trong nghién ctu nay, da st dung moi
truong [MS + 30 g/I saccaroza + 5 g/1 agar] la
moi trudng nuodi cdy co ban cho cac thi nghiem.
Binh nuoi 1a binh tru thay tinh thé tich 250 ml,
chta 40 ml moéi truong nuodi cay da duoc diéu
chinh pH vé 5,8 + 0,1 va duoc hap khtt trung &
12°C trong 20 phut.

Thi nghiem 1: Anh hudng ctia néng do
Ca(ClO), va thoi gian xtt ly dén hiéu qua khw
trung mau.

Thi nghiém 2 yéu t6 duoc bo tri theo kiéu
hoan toan ngau nhién, 3 lan lap lai. Trong d9, yéu
to tht 1 1a nong do Ca(ClO),: 4% va 5%; yéu to thi
2 1a thoi gian xtt ly véi 5, 10, 15 phait.

Két qua ghi lai sau 4 tuan nudi cdy theo cac
chi tiéu: Ty 1é mau chét, ty 1é mau nhiém va ty le

mau song. Trong do, mau chét 1a cac mau bi tham
den, hoai tt. Mau nhiém la nhimg mau quan sat
thdy moi truong nudi cdy chuyén sang duc, co su
xuat hién cta khuan lac, soi nAm. Mau song la
nhitng mau con lai.

Thi nghiém 2: Anh huéng ctia nong do BAP
dén kha nang tao choi ctia mau cay.

Thi nghiém 1 yéu t6, bo tri theo kiéu hoan
toan ngau nhién, 3 1an 14p lai. Cac mau sach bénh,
khong nhiém nam, khuin duoc chuyén tir moi
truong khoi dong sang moi truong tao choéi [MS +
30 g/1 saccaroza + 5 g/l agar] c6 bé sung BAP voi
cac nong do khac nhau. Theo Banerjee (1985),
trong nuodi cdy mo té bao chuoi, BAP thuong duoc
dung & ndéng do 0,1 - 20 mg/1 [6]. Tuy nhién, & giai
doan tao choi va nhan chéi, nong do BAP thuong
st dung la 1 - 5 mg/1 [7 - 10]. Trong nghién ctu
nay, da stt dung 5 mttc nong do BAP lan luot 1a 1,0;
2,0; 3,0; 4,0 va 5,0 mg/l, cong thic doi chimg
khong bé sung BAP.

Két qua ghi lai sau 6 tuan nuoi cdy theo cac
chi tiéu: Hé s6 nhan choi, chiéu cao chdi, chat
lwong choi.

Thi nghiém 3: Anh hudng ctia nong do BAP va
IBA dén hiéu qua nhan nhanh trong nudi cay.

Thi nghiém 1 yéu to, bo tri theo kiéu hoan
toan ngau nhién, 3 lan lap lai. Cac chéi sach bénh,
khong nhiém nam, khudn dugc bé ngon, tach choi
va cdy vao moi trudong nhan nhanh [MS + 30 g/1
saccaroza + 5 g/1 agar + BAP] c6 b6 sung IBA voi
cac nong do khac nhau (1,0; 2,0; 3,0; 4,0; 5,0
mg/1). Pay la khoang nong do IBA thuong duoc
b6 sung vao moi trudng nudi cay trong nghién ctru
vi nhan chuéi [11, 12].

Néng do BAP bé sung 1a nong do BAP toi wu
trong thi nghiém 2.

Két qua ghi lai sau 6 tuan nuoi cdy theo cac
chi tieu: Hé s6 nhan choéi, chiéu cao choéi va so
1a/chéi.

Thi nghiém 4: Anh huéng cta than hoat tinh
dén su hinh thanh ré cta choéi nhan.

Thi nghiém 1 yéu to, bo tri theo kiéu hoan
toan ngau nhién, 3 lan lap lai. Cac chdi co chiéu
cao tir 4 - 6 cm, sinh trudong va phat trién binh
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thuong duoc cdy vao moi truong ra ré [MS + 30
g/l saccaroza + 5 g/l agar + 1 mg/l IBA] c6 bo
sung than hoat tinh (Activated Charcoal - AC) v6i
cac nong do khac nhau. Theo Hamide Gubbuk va
Mustafa Pekmezci (2006), Emi Yunidaa va cs
(2021), & giai doan ra ré than hoat tinh c6 thé duoc
bd sung vao moi truong & nong do 0 - 2 g/l tuy
giong chudi [13 - 14]. Trong nghién cttu nay, da st
dung 5 mitc nong do than goat tinh 1an luot 1a 0,5;
1,0; 1,5; 2,0; 2,5 g/1. Cong thic do6i chimg khong
b6 sung than hoat tinh.

Két qua ghi lai sau 4 tuan nudi cay theo cac chi
tieu: Ty 1é choéi ra ré, so ré/choéi va chiéu dai ré.

2.2.3. Piéu kién nuoi cady

Sau khi cdy, mau cay duoc nudi trong diéu
kien 25 + 2°C, do 4m < 60%, cuong do anh sang
2.000 lux, thoi gian chiéu sang 8 gio/ngay.

2.2.4. Phuong phap xit Iy so liéu

S6 lieu duoc xtt Iy bang phan mém Microsoft
Excel. Phan tich LSD duoc thuc hién véi phan
mém Statgraphic 15 véi p < 0,05. Phan hang bang
trac nghiém Ducan’s Multiple Range Test.

3. KET QUA NGHIEN CUU VA THAO LUAN

Béng 1. Anh hudng ctia Ca(ClO)

3.1. Anh huéng ciia Ca(CIO), dén hiéu qua
khtr triitng méu

Trong nudi cdy mo té bao, giai doan khit triung
mau dong vai tro quan trong, tao nguén nguyén
lieu cho giai doan tao chéi sau d6. Cac héa chat st
dung trong giai doan khir tring mau vo ciing da
dang nhu Ca(ClO),, NaClO, Nudc bromine, Oxy
gia, HgClL,... Trong d6, Ca(ClO), duoc danh gia la
hoéa chat c6 hiéu qua khir trung cao, it gay nhiém
doc mau. Tién hanh nghién ctu anh huwong cta
Ca(ClO), & cac nong do va thoi gian xit ly khac
nhau dén hiéu qua khir tring mau, két qua cho
thay: Tir ngay thtt 3 sau khi cdy, & cac cong thic
c6 thoi gian xtt Iy ngan (5 phut) da co6 thé quan sat
thay su xuat hién ctua khuén lac trong moi truong
nuoi cdy, diéu nay cho thay mau ciy khong duoc
khtt trung hoan toan va con nhiém khuin. Sau 5
ngay, quan sat thady mot s6 mau co sw héa nau, chu
yéu & cong thic thi nghiém st dung Ca(ClO), 5%
trong 10 va 15 phut. Sau 7 ngay, phat hién su xuat
hién cta soi to ndm trong moi treong nudi cay tai
mot so6 cong thirc va sau 15 ngay nhan thay da co
su xuat hién mau chét. Két qua téng hop sau 4
tuan nuoi cay duoc thé hién & bang 1.

, dén hiéu qua khir triing mau
Chi tieu Ty lé mau chét (%) | Ty 1é mau nhiém (%) | Ty lé mau song (%)
Thoi gian (phut) ' ' |

5 0 100 0
Ca(Cl0O),4% 10 14,2 429 429

15 14,3 14,3 71,4

B) 14,3 71,4 14,3
Ca(Cl0O),5% 10 42,8 28,6 28,6

15 57,1 14,3 28,6

Béng 1 cho thdy: O ndng do 4%, thoi gian xtt Iy
5 phat, Ca(ClO), hoan toan khoéng c6 kha ning
khtt ndm, khuén, ty 1é mau nhiém 1a 100%. Khi
tang thoi gian xtt ly lén 10 phut, ty 1¢ mau nhiém
giam manh con 42,9% nhung ty 16 mau chét tang
len 14,2%. Tiép tuc tang thoi gian xtt ly cua
Ca(Cl0),4% len 15 phut, ty 1é mau nhiém giam con
14,3%, ty 1 mau chét ting nhe lén 14,3%.

O nong do Ca(ClO), 5%, thoi gian xtt Iy 5 phut,
ty 1é mau nhiém van & muc cao, 71,4%; ty 1é mau
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chét thap, 14,3%. Khi tang thoi gian xt ly lén 10
pht, ty 1 mau nhiém gidm manh con 28,6%, dong
thoi ty 1é mau chét tang len 42,8%. Tiép tuc tang
thoi gian xtt ly len 15 phut, ty 1é mau nhiém giam
con 14,3%, twong duong véi cong thirc st dung
Ca(ClO), 4% trong 15 phut, nhung ty 1¢ mau chét
lai & mtc cao, 57,1%.

biéu nay duoc giai thich, 1a do khi pha loang
Ca(ClO), trong nuoc sé dan dén su hinh thanh
HCIO, chat nay c6 kha nang diét nim, khu4n ngay
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ca & nong do thap [15]. Nong do HCIO tao ra ty le
thuan voi nong do Ca(ClO),, do vay khi ting nong
do Ca(ClO), néong do HCIO ciing ting tir do ting
hiéu qua khtt nAm, khuén, gidm ty 1é mau nhiém.
Tuy nhién, néu thoi gian xtt ly lau sé gay doc té
bao lam tang ty 1é mau chét.

Nhu vay, d6i voi mau dinh sinh truong chudi
Phan vang, Ca(ClO), cho hiéu qua khit tring tot nhat
& nong do 4% trong thoi gian 15 phut véi ty 1é mau
song, sach bénh dat 71,4%. Ty 1é nay tuong duong voi
hiéu qua khtt truing mau khi st dung HgCl, 0,1% trong
8 phut (ty l1é mau song dat 70,82%) hoac két hop HgCl,
0,1% va con 70% trong 4 phut (ty 1é mau song dat
73,42%) cho giong chudi Udhayam [16].

3.2. Anh hudng ciia néng @6 BAP dén kha
ning tao chdi ctia miu cdy

Trong giai doan tao chdi, cytokinin dugc bé
sung vao moi truong nudi cdy nham thuc ddy qua
trinh phan bao, kich thich su phan h6éa mam chéi.
Nghién cttu anh huong ctia BAP dén kha nang tao
chéi ctia mau cay, két qua cho thay: Doi voi chi
tieu hé s6 nhan choi, & mtc y nghia 5%, viec bo
sung BAP vao moi truong nudi cay chi cé y nghia
thong ké & cac nong do 2,0; 3,0; 4,0; 5,0 mg/1
Theo d@6, khi nong do BAP trong moi truong nudi
cay tang thi hé s6 nhan ciing tang va dat gia tri cao
nhat & néng do 5,0 mg/1 (Bang 2).

Béang 2. Anh huéng ctia ndng do BAP dén kha ning tao chdi ctia miu cdy

Bgslfnzé/)l) Heé s6 nhan S}lllé?lzc(;i;) Chat luong choi
bai chimg 1,3 3,24 e+
1,0 1,5 2,5% —t+t
2,0 2,8 1,7 +
3,0 3,1° 2,2 ++
4,0 4,3¢ 2,4 ++
5,0 4,81 2,7° e+
LSD 0,05 0,47 0,32 -
CV% 0,8 0,8 -

Ghi chu: Cédc gia tri trong cot voi nhitng chir cai khac nhau chi sw khac biét co y nghia ¢ do tin cdy P
= 0,05 bang phép thir Duncan’s Multiple Range test: +++: Choi chat luong tot, mau xanh twoi, I4 phat trién
tot, co hinh thai ro rét, phan ro cuong 14 va be I4; ++: Choi chat lrong trung binh, mau xanh tuoi, 14 phat
binh thuong; +: Choi chat irong kém, mau xanh nhat, 14 phat trién kém, hinh thai I khong ro rang.

Doi voi chi tieu chiéu cao choi, khi bd sung
BAP vao moi truong nuéi cdy, chiéu cao chéi co xu
hudng gidm so voi cong thire doi chimg. Cu thé: O
cong thirc doi chimg, chiéu cao chéi nhan dat gia
tri 3,2 cm. Khi b6 sung thém BAP vao moi truong
nuodi cdy, chiéu cao chdi gidm manh & cong thic
b6 sung 2,0 mg BAP/I, sau d6 tiang tré lai song van
thap hon so véi cong thic doi chung. Piéu nay
ciing da duoc ghi nhan trong két qua nghién ctu
cua Adane Gebeyehy (2015) khi nghién cttu anh
hudng cta cac ndong do BAP, NAA khac nhau dén

su phat trién chéi trong vi nhan giéng chudi va
nghién cttu ctia Mai Hai Chau (2023), khi tién
hanh nhan giong chuéi gia Nam My [10, 17].

Doi véi chi tieu chat luong chéi: Chédi co chat
luong tot nhat & cong thiee doi ching va cong thire
¢6 bé sung BAP & cac ndéng do 1,0 va 5,0 mg/1. O
cong thuc do6i chimg, chdi c6 mau xanh tuoi, 14
phat trién tot, co hinh thai ro rét, phan ro6 cuong la
va be 14, than choi map. Cong thitc b6 sung BAP &
cac nobng do 1,0 va 5,0 mg/1 chéi ciing c6 mau
xanh tuoi, 14 phat trién tot, c6 hinh thai ro rét,
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phan ro cuong 14 va be 14 song duong kinh than
chéi nhé hon so voi cong thic déi ching. Cong
thic b6 sung BAP ¢ néng do 2,0 mg/1 chdi c6 mau
xanh nhat, 14 kém phat trién, hinh thai 14 khong ro
rang, nhiéu chéi bat dinh. Cong thtc b6 sung BAP
& nong do 3,0 va 4,0 mg/1, chéi phat trién hon so
voi cong thiec b6 sung BAP & nong do 2,0 mg/], 14
phat trién, hinh thai dan tré nén ro rang.

biéu nay co6 thé duoc ly gii 1a do & cong thirc
doi chimg khong bo sung BAP hién tuong uu thé
ngon duoc phat huy, hé s6 nhan chéi thdp, dinh
duong tap chung cho s6 luong choi it nén choi
phat trién tot. Khi b6 sung BAP vao moi truong
nuoéi cdy, & néong do thap biéu hién cua BAP chua
ro rang, nén choi van c6 xu huong vu thé ngon, hé
s6 nhan choi c6 ting nhung khong dang ké, cac

chéi van phat trién tot. Khi ting nong do BAP lén
2,0 mg/], luc nay BAP da bat dau thé hién kha
nang kich thich phan chia té bao va thuc ddy hinh
thanh nhiéu chéi bat dinh, do vay hé s6 nhan choi
tang ro rét nhung choi lai kém phat trién hon. Khi
tiép tuc tang ndong do BAP, luc nay BAP khong chi
kich thich phan chia té bao, thuc ddy hinh thanh
chéi bat dinh ma con kich thich phat trién mam
bén khién cho khong chi hé s6 nhan chéi ting ma
chéi ciing phat trién hon.

Nhu vay, trong cac cong thirc thi nghiém, BAP
cho hiéu qua tao choi cao nhat & nong do 5,0 mg/1,
chéi co chat luong tot. Két qua nay tuong tuw voi
két qua nghién ctru cia D6 Pang Giap va cs (2012)
tréen chuoi Laba va Huynh Thi Hué Trang, Phan
Thi Hong Ngoc (2021) trén chuoi sap [18, 19].

Hinh 1. Anh huéng ctia ndng do BAP dén kha niing tai sinh ctia miu cdy

3.3. Anh huéng ciia ndng @9 BAP va IBA dén
hiéu qua nhan nhanh trong nuéi cdy

Trong giai doan nhan nhanh, su két hop cua
auxin va cytokinin theo ty lé thich hop sé kich
thich su phan chia va phat trién cta chdi non.
Theo Mehnaz Qamar va cs (2015), su két hop nay
sé cho hiéu qua cao hon vé hé s6 nhan choi va
chiéu cao choi so vdi viéc stt dung don 1& mot chat

[20]. Tren co so két qua cua thi nghiém 2, tién
hanh thi nghiém x4c dinh néng do auxin va
cytokinin t6i vu cho giai doan nhan nhanh giong
chuoéi Phan vang. Trong d6, nong do BAP duoc giir
c6 dinh ¢ muc 5,0 mg/1 con nong do IBA ting dan
tir 1,0 - 5,0 mg/1. Két qua ghi lai sau 6 tuan nuoi
cdy duoc thé hién & bang 3.

Béng 3. Anh hudng ciia nong d¢ BAP va IBA dén hiéu qiia nhan nhanh trong nuéi cdy

Nong do IBA (mg/1) | Hé s6 nhan Chiéu cao chéi (cm) S6 14/choi

1,0 5,24 5,0 3,4%

2,0 5,24 5,4¢ 4,1¢

3,0 4,7¢ 5,3¢ 3,5°

4,0 3,3 4,52 3,3

5,0 2,8 4,52 3,22

LSD 0,05 0,16 0,28 0,21

CV% 0,9 0,6 0,6

Ghi chu: Cédc gid tri trong cot vor nhiing chir cdi khdc nhau chi sw khac biét co y nghia ¢ do tin cdy P

= 0,05 bang phép thir Duncan’s Multiple Range test.
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Bang 3 cho thdy: Khong cé su khéac biet vé
hé s6 nhan chdi khi tang néng do IBA ti 1,0
mg/1 1én 2,0 mg/l, tuy nhién & cong thic st
dung IBA nong do 2,0 mg/1 choi phat trién tot
hon voi chiéu cao trung binh dat 5,4 cm, so
la/choi dat 4,1. Khi tiép tuc tang nong do IBA
len 3,0; 4,0; 5,0 mg/1, cac chi s6 theo doi co xu
huéng giam. Hé s6 nhan chéi gidm manh, tao ra
cac sai khac vé mat thong ké & muc y nghia 5%
gitta cac cong thiec. Chiéu cao chai va s6 1a/chéi
ciing giam song muc d6 sai khac gitta cac cong
thiec han ché hon. C6 sy hinh thanh ré & cac
cong thic st dung IBA & nong do 4,0 mg/1 va
5,0 mg/1. Tuy nhién, s6 ré&/chdi it, ré ngan.

3,0
Nong do IBA (mg/l)

Nhu vay, trong pham vi nghién cttu nay, t6
hop 5,0 mg BAP/1 + 2,0 mg IBA/I cho hiéu qua
nhan nhanh tot nhat. Két qua nay tuong tu voi két
qua nghién ctu cua Fahima Khatun va cs (2017),
khi nghién cttu anh hudng ctia BAP va IBA trong
vi nhan giong chudi dia phuong Sabri. Theo do, to
hop 5,0 mg BAP/1 + 2,0 mg IBA/1 cho hé s6 nhan
cao nhat, dat 3,4 + 0,55. Tuy nhién, cting theo
nghién cttu nay, t6 hop 5,0 mg/1 BAP + IBA c6 su
hinh thanh ré & cac choi nhan ngay tir cic cong
thite stt dung IBA nong do thap (0,5 mg/1) véi s6
ré trung binh 1a 2,0 + 0 ré/choéi, khi nong do IBA
tang, s6 ré/choéi ciing ting va dat 2,4 + 0,55 & muc
nong do IBA 2,5 mg/1 [11].

Hinh 2. Anh hudng ctia ndng d6 BAP va IBA dén hiéu qua nhan nhanh trong nuéi cdy

3.4. Anh hudng ciia than hoat tinh dén sy hinh
thanh ré ctia chéi nhan

Sau giai doan nhan nhanh, dé tao cay hoan
chinh, cay con dugc dua vao moéi truong ra ré.
Theo Murthy va cs (1998), giai doan nay c6 thé
khong can bé sung chat diéu hoa sinh truéng hoic
chi b6 sung auxin ma khong can b sung cytokinin
[21]. Trong nghién cttu nay, dé kich thich su hinh

thanh va phat trién cta ré, auxin van dugc dua vao
moi truong nudi cdy & nong do 1,0 mg IBA/1

Cing trong giai doan nay, than hoat tinh duoc
b6 sung vao nhidm han ché su ti€p xdc cta anh
sang voi bo ré va hap thu cac chat tc ché hinh
thanh trong qua trinh nuoi cdy. Tién hanh nghién
ctru anh hudng cta than hoat tinh & nhitng néng
do khac nhau lén sy hinh thanh ré ctia choi nhan.
Két qua duoc thé hién & bang 4.

Béng 4. Anh huéng ciia than hoat tinh dén sy hinh thanh ré& ctia chdi nhan

Néng do AC (g/1) Tylé choiraré (%) | Soré/choi Chiéu dai ré (cm)

bC 93,3? 4,2? 5,64

0,5 100° 4,7° 5,9¢

1,0 100° 5,3¢ 6,8

1,5 100° 5,7¢ 5,2¢

2,0 100° 5,3¢ 4,3°

2,5 100° 5,4¢ 3,7

LSD 0,05 2,53 0,17 0,28
CV% 14 0,8 0,9

Ghi chu: Cédc gid tri trong cot voi nhiing chir cdi khac nhau chi sw khac biét co y nghia ¢ do tin cdy P

= 0,05 bang phép thir Duncan’s Multiple Range test.
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Qua bang 4 va qua trinh quan sat thi nghiém
nhan thay, viéc b6 sung than hoat tinh vao moi
truong nudi cdy c6 anh huéong khac nhau dén su
hinh thanh ré choi nhan, su sai khac nay co y
nghia thong ké & muc y nghia 5%. Cu thé, ty 1é ra
ré & tat ca cac cong thic déu dat muc cao, trén
90%. O cac cong thie c6 bd sung than hoat tinh, ty
1é ra ré déu dat 100%. S6 ré/choi & cac cong thiec
c6 b6 sung than hoat tinh cao hon so véi cong thirc
doi ching va dat gia tri cao nhat & cong thic c6 bé
sung than hoat tinh & néng do 1,5 g/1. Chiéu dai
trung binh cuta ré co sy sai khac ro rang gitra cac
cong thuc. Tai cong thic c6 néng d6 than hoat
tinh 1a 1,0 g/1, ré c6 chiéu dai trung binh dat gia tri
16n nhét (6,8 cm). O cong thic tiép theo, khi nang
nong do cua than hoat tinh trong moi truong lén

i

PC 0,5 1,0

thi chiéu dai trung binh ctia ré c6 sy gidm manh va
dat gia tri thdp hon so véi cong thiee d6i ching. O
3 cong thirc dau, c6 sy héa nau ctia moi truong nudi
cay do su oxi hoa hop chat phenolic dan dén su
hinh thanh quinones c¢6 mau nau sam. Cac
quinones sau do6 sé tiép tuc phéan tmg, gay doc cho
té bao va lam tén thuong mo thuc vat xung quanh
va lam thay d6i mau cta moéi truong nudi cay
[22]. O cac cong thuc ti€p theo, hién tuong nay co
xu huéng giam, diéu nay duoc giai thich do than
hoat tinh c6 kha niang hap thu hop chat phenolic va
cac chat chuyén héa khong mong mudn cé trong
moi truong nuodi cdy, ngan chung tich tu va gay doc
cho té bao. Tuy nhién, & nong do cao chung ciing
hap thu chat dinh duong va cac chat diéu hoa sinh
truong lam giam sy phat trién cta ré [23].

1,5
Noéng do than hoat tinh (

Hinh 3. Anh huéng ctia than hoat tinh dén su hinh thanh ré ctia chéi nhan

Nhu vay, trong pham vi nghién ctu, moi
truong b6 sung 1,0 - 1,5 g/1 than hoat tinh 1a thich
hop nhat cho qua trinh ra ré cay chudi Phan vang.

4. KET LUAN

Ca(ClO), cho hiéu qua khtr trung tot nhat &
nong do 4%, trong 15 phut voi ty 1é mau song, sach
nam khuén 1a 71,4%.

O giai doan tao chéi, moi truong nuodi cdy bd
sung BAP & nong do 5,0 mg/1 c6 hiéu qua tao choi
cao nhat, chdi co6 chat luong tot nhat. T hop BAP
5 mg/1va IBA 2 mg/1 cho hiéu qua nhan nhanh t6i
uwu voi hé s6 nhan dat 5,2, chiéu cao choi dat 5,4
cm va s6 14/chéi trung binh 1a 4,1.

Cong thitc moi truong ra ré toi wu la MS + 1,0
mg/1IBA + 1,0-1,5 g/1 than hoat tinh.
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APPLICATION OF TISSUE CULTURE TECHNIQUES IN MULTIPLICATION
OF PHAN VANG BANANA (Musa x paradisiaca var.)

Nguyen Hong Ngoc!, Nguyen Van Huan!, Ninh Khac Bay!, Phan Thi Lan Anh?
Centrer for Hight Technology Research and Development
- Viet Nam Academy of Sience and Technology

Abstract

This study focuses on the application of plant tissue culture techniques for the micropropagation
of “Phan Vang” banana (Musa x paradisiaca var.), a local specialty of Phu Tho province. The
research investigated several key factors, including: The effect of Ca(ClO), concentration and
treatment duration on explant sterilization efficiency; the effect of BAP concentration on shoot
induction capability; the effect of BAP and IBA concentrations on the in vitro multiplication rate
and the effect of activated charcoal on the rooting ability of the microshoots. The experiments
were conducted using a completely randomized design (CRD) with three replicates. The results
obtained revealed: That optimal sterilization efficacy was achieved using 4.0% Ca(ClO), for 15
minutes, yielding a survival rate of 71.4% of explants that were free from fungal and bacterial
contamination. BAP was most effective for shoot induction and quality at a concentration of 5
mg/L. The combination of 5.0 mg/L BAP and 2.0 mg/L IBA provided the optimal rapid
multiplication efficiency, achieving a multiplication factor of 5.2, an average shoot height of 5.4
cm, and an average of 4.1 leaves per shoot. The optimal rooting medium was determined to be
MS + 1.0 mg/L IBA + 1.0 - 1.5 g/L activated charcoal.

Keywords: Phan vang banana, Musa x paradisiaca var., multiplication, tissue culture.
Ngay nhan bai: 1/8/2025

Ngay chuyén phén bién: 15/8/2025

Ngay thong qua phan bién: 25/10/2025
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NGHIEN CUU NHAN GIONG CAY CHE MONG RONG
(Camellia caudata) BANG PHUONG PHAP GIAM HOM
Poan Pinh Tam?!, Ha Vin Nam!, Ha Pinh Long?, Ly Mui Mwong?, Ly Choi Nhan®
Vien Nghién cutu Sinh thai va Moi truong rung, Vién Khoa hoc Lam nghiép Viét Nam

?Cong ty TNHH ché Co thu Viét Nam
*Dang uy xa Ho Thau, tinh Tuyén Quang

"Email: doantamln @gmail.com

TOM TAT

Nghién cttu duoc thuc hién nham xac dinh dnh huéng ctia chat diéu hoa sinh truéng, loai hom va
muia vu dén kha nang ra ré ctia hom cay Cheé mong rong (Camellia caudata) trong nhan giong bang
phuong phap gidam hom. Thi nghiém duoc bé tri theo phuong phap ngau nhién véi cac yéu t6 gom:
Hai loai chat diéu hoa sinh truong (IBA va NAA) & 4 néng do (500 - 2.000 ppm); 3 vi tri hom trén
canh (ngon, gitra, goc) duoc 14y tir 2 loai cdy me (chua va da thanh thuc sinh san); 4 mua vu giam
hom (xuan, he, thu, dong). Két qua cho thay, ca IBA va NAA déu c6 tac dung kich thich ra ré, trong
d6 IBA ¢ néng do 1.500 ppm cho hiéu qua cao nhat, véi ty 1é ra ré 73,3%, s6 ré trung binh 8,9
ré/hom, chiéu dai ré 4,4 cm va chi so ré 39,2 (p < 0,001). Hom gitra va goc canh tir cay chua thanh
thuc sinh san cho ty 1é song, ty 1é ra ré va chi s6 ré cao nhat (34,8 - 45,9), trong khi hom ngon va
hom tir cay da thanh thuc cho két qua thap hon ro rét. Mua vu anh huong dang ké dén kha niang ra
ré, voi vu xuan va vu thu 1a 2 thoi diém thich hop nhét, cho ty 1é ra ré cao (73,3 - 76,7%) va chi s6 ra
ré 16n (35,3 - 37,8). Nghién ctru khang dinh viéc két hop IBA 1.500 ppm, hom goc hoac gitta canh tir
cay chua thanh thuc sinh san va giam hom vao vu xuan hodc vu thu la bién phap t6i tu cho nhan
giong vo tinh cay Cheé mong rong, gép phan nang cao hiéu qua san xuit giong va bao téon nguon

gen loai cay quy nay.

Tie khoa: Nhan giong, giam hom, ché mong rong, Camellia caudata.

1. DAT VAN BE

Ché mong rong (Camellia caudata Wall.), con
duoc biét dén voi tén goi Cheé rimg Ha Giang hay
Che duoi, 1a loai cay thuoc ho Che (Theaceae),
duoc mo ta lan dau tién vao nam 1832 [1]. Day la
loai cay bui hodc g6 nho, cao trung binh 2 - 8 m, c6
canh non mau nau xam, choi non tmg hong va
cong nhu mong rong - dac diém hinh thai doc dao
lam neén tén goi dan gian cta loai. L4 c6 phién hinh
bau duc hoac mac hep, dai 7 - 10 cm, hoa moc don
hodc thanh chum nhé & nach 14, canh mau trang,
qua nang hinh cau bau duc chira mét hat hinh cau,
mau nau.

Trén thé gioi, ché mong rong (C. caudata)
phan b6 tu nhién tir Pong Nepal dén Nam Trung
Quéc va khu vuc Bac Pong Duong, bao gom cac
nudc Nepal, Trung Quéc, Viét Nam, Lao, Thai Lan,

Myanmar, Bangladesh va An Po [2, 3]. O Viet
Nam, loai nay duoc ghi nhan tit viing nui phia Bac
dén day Bach Ma (Thanh phé Hué) [4]; tuy nhién,
hién nay phan bo tu nhién cia ché moéng rong (C.
caudata) tap trung hep chu yéu tai hai khu vuc Tay
Con Linh va Chieéu Lau Thi (tinh Ha Giang truéc
day), & d@o cao 1.800 - 2.000 m so véi muc nudc
bién. Ché méng rong thuong moc dudi tan rimng tu
nhién nghéo dén trung binh, do tan che 0,2 - 0,5,
cung cac loai dac trung nhu: P6 quyén, Khao va
Téng qua si, tao nén mot quan xa dic thu viung
nui cao phia Bac.

Bén canh gi4 tri sinh thai, ché moéng réng con
co gia tri kinh té va van hoa dac biét. Bup non ctia
cay c6 hinh dang giéng mong rong nén duoc thu
hai, sdy kho dé pha tra. Ché méng rong cé huong
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thom nhe, vi thanh mat, khong chat, dugc danh
gi4 cao nho huong vi riéeng biét va cong dung tot
cho stic khoe. Theo y hoc c6 truyén, loai tra ndy co
tinh han, giup an than, thue gian tinh than, giam
cang thang va mét moéi. Hién nay, trén thi truong
Viét Nam, gia ché mong réng dao dong tir 5 - 7
triéu dong/kg, cao hon nhiéu so véi cac loai tra
phé bién khac, phan anh tiém nang kinh té lon cta
loai cay nay.

Tuy nhién, do c6 gia tri thuong mai cao trong
khi viing phan bé tu nhién hep, ché moéng rong (C.
caudata) dang chiu ap luc khai thac qua muce. Moi
nam, cay chi ra hai dot chéi (vu chinh vao thang 3 -
4 va vu phu vao thang 10 - 11), san luong thap,
trong khi kha nang dau qua va tai sinh te nhién rat
han ché. Tinh trang nay khién so6 luong ca thé
trong tu nhién suy gidm nhanh chong, dan dén
nguy co can kiét nguon gen quy. Hién nay, & Viét
Nam loai nay chu yéu dugc khai thac tu nhién,
chua c6 mo hinh gay trong quy mo va cac nghién
ctru vé sinh hoc, sinh thai, ciing nhu ky thuat nhan
giong, gay trong hau nhu chua duoc thuc hién.

Trong bo6i canh do, viec nghién ctu cac
phuong phap nhan giong hiéu qua cho ché mong
rong 1a hét stc can thiét. Giam hom duoc xem 1a
mot huong di kha thi nho kha nang nhan nhanh so
luong cay giong, gitt duoc dic tinh di truyén caa
cay me va khong phu thudc vao nguédn hat hién
von rat khan hiém. Két qua nghién cttu nhan giong
bang phuong phap giam hom khong chi goép phan
bao ton nguon gen quy hiém ctia ché mong rong
(C. caudata), ma con mo ra trién vong phat trién
trong loai cay nay theo huong hang hoa, mang lai
gia tri kinh té cao, dong thoi gidm ap luc khai thac
lén quan thé tu nhién.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat lieu va dia diém nghién ctru

2.1.1. Vit liéu nghién cuu

Hom loai ché méng rong (C. caudataWall).

2.1.2. Pja diém nghién ciu

- Hom loai ché moéng rong ldy trén cac cay me
khoé manh, sinh trudng tot, khong cé biéu hién bi
sau, bénh hai, cac cdy me moc tu nhién dudi tan
rimg phong h¢ thuoc khu vuc Chiéu Lau Thi, xa
Ho Thau, tinh Tuyén Quang.

- bia diém thi nghiém giam hom tai vuon wom
ctia Cong ty TNHH Che ¢6 thu Viét Nam, xa Tan
Tién, tinh Tuyén Quang.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap nghién cuu chung

- Phuong phap b6 tri thi nghiém theo khoéi
ngau nhién day dua, lap lai 3 1an, méi lan lap voi
dung lwong mau lén (n = 40 hom), téng s6 120
hom/cong thirc thi nghiém.

- Hom st dung trong nghién cttu 1a hom banh
té, dugc cat doan voi chiéu dai hom 12 - 15 cm va
c6 it nhat 2 choi ngt tré lén, chi stt dung cac hom
da co 14, cac 14 trén hom duoc cat bot chi dé lai tu
1/3 - 1/2 dién tich 14 dé chong thoat hoi nudc.
Hom sau d6 duoc xtr ly bang Benlat C néng do
0,3% dé diét nam bénh. Hom sau do duoc nhung
phan goc hom vao dung dich cac chat diéu hoa
sinh trudng & cac nong do khac nhau tuy theo
cong thic thi nghiém.

- Gia thé giam hom 1a cat vang sach, tao thanh
cac luong co6 do rong 1 m, cat duoc khitt tring bang
dung dich thuéc tim KMnO, véi nong do 0,5%.

- Hom giam duoc cam nghiéng mot goc 45°,
sau trong cat khoang 4 - 5 cm, sau khi cim hom
lay tay lén cat cho chit xung quanh hom.

- Cham s6c hom sau khi giam: Sau khi giam
hom, tao khung vom va pha nilon kin dé giit 4m
tranh hom bi thoat hoi nudc trong suét thoi gian
thi nghiém. Lam gian che cho khu thi nghiém
giam hom bang luéi nilon den do che sang 50%.
Hang ngay kiém tra hom giam va tudi nudc sach
bang binh phun swong vao buéi sang, dam bao do
am cua gia thé cat cing nhu khong khi trong vom
giam hom > 90%.

2.2.2. Phuong phadp nghién cuu cu thé

- Nghién ctu dnh huong cua chat diéu hoa sinh
truong va nong do thuoc dén ty I¢ ra ré cua hom

St dung 2 loai chat diéu hoa sinh truong la
IBA (Indole-3-butyric axit) va NAA
(Naphthaleneacetic axit), voi cac cong thic (CT)
cu thé nhu sau:

Cac chi tiéu theo doi: Dinh ky sau 15, 30, 45,
60, 75 va 90 ngay xac dinh s6 luong hom séng (la
hom c6 14 va chéi ngti con xanh, phan than hom
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con tuoi, hom khong bi thoi, héo 14 hodc kho 14). va chiéu dai ré cidp 1 trén hom vao cuéi dot thi
Xac dinh s6 hom ra ré, s6 luong ré cap 1 tréen hom nghiém (90 ngay).

Cong thirc Chat diéu hoa sinh truong Néng do (ppm)

CT1 IBA 500

CT2 IBA 1.000

CT3 IBA 1.500

CT4 IBA 2.000

CT5 NAA 500

CTé6 NAA 1.000

CT7 NAA 1.500

CT8 NAA 2.000
CT9 boi chimg 0

- Nghién ctru dnh huong cua loai hom dén ty Ié  két qua) va cay me da thanh thuc sinh san (cay da
raré cua hom ra hoa két qua), nhan t6 2 1a loai hom véi 6 cong
B6 tri thi nghiém 2 nhan to, nhan t6 1 hom ldy  thic thi nghiém nhu sau:
tir cay me chua thanh thuc sinh san (chua ra hoa

Cong thtrc Tinh trang cay me 14y hom Vi tri 1ay hom
CT1 Cay chua thanh thuc sinh san Hom & ngon canh
CT2 Cay chua thanh thuc sinh san Hom & gitra canh
CT3 Cay chua thanh thuc sinh san Hom & goc canh
CT4 Cay da thanh thuc sinh san Hom & ngon canh
CT5 Cay da thanh thuc sinh san Hom & gitta canh
CTé6 Cay da thanh thuc sinh san Hom & goc canh

O cac cong thic thi nghiém déng nhét st Vao cudi dot thi nghiém (90 ngay).

dung chat diéu hoa sinh truéng IBA nong do - Nghién citu anh hudng cia mua vu dén ty Ié
1.500 ppm. raré cua hom
Cac chi tieu theo doi: S6 hom ra ré, so luong B6 tri 4 thi nghiém (TN) gidm hom & cac thoi

ré cap 1 tréen hom va chiéu dai ré cip 1 trén hom  diém mua vu khac nhau nhu sau:
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Ky hiéu thi nghiém | Thoi vu gidm hom
TN1 Vu xuan
TN2 Vu he
TN3 Vu thu
TN4 Vu dong

O cac thi nghiém déng nhat st dung chat diéu
hoa sinh trudng IBA nong do 1.500 ppm.

Cac chi tieu theo doi: S6 hom ra ré, so luong
ré cap 1 trén hom va chiéu dai ré cip 1 trén hom
vao cudi dot thi nghiém (90 ngay).

2.2.3. Phurong phap xit Iy so liéu

Stt dung phan mém xt ly thong ké Excel theo
huong dan ctia Nguyén Hai Tuat va cs (2002) [5].

-Ty 1é hom song, ty 1¢ hom ra ré:

Ty le (%) = S6 hom song (hodac s6 hom ra
ré) /tong s6 hom thi nghiém x 100 (%).

Str dung tiéu chudn U cta phan b chuén tiéu
chudn bang phan mém Excel so sanh cap doi ty 1é
hom song va ty 1é hom ra ré cac cong thuc thi
nghiém, theo cong thic sau:

P1-P2
_JP1(1—P1)+P2(1—P2)

nq 115

Trong d6: P, = n,/n, P,=n,/n, (P, 1a thanh so6
& cong thice 1, P, 1a thanh s6 & cong thic 2); n, 1a
s6 hom TN ¢ cong thic 1; n, ty 1é hom song hoac
hom ra ré ctia cong thirc 1; n, 12 s6 hom TN & cong
thiec 2; n, ty 1¢ hom song hodc hom ra ré cta cong
thuec 2.

Néu IUl > Uy, (a= 0,05, Uy, = 1,96) thi t le
song, ty 1é hom ra ré) & cong thic 1 va 2 1a khac
nhau ro rét va nguoc lai.

Stt dung phuong phap phan tich phuong sai 1
va 2 nhan t6 dé phan tich anh huéng cta cac yéu
to thi nghiém dén chat luwong ré ctia hom (so ré,
chiéu dai ré). St dung kiém dinh hau nghiém
Duncan dé chon ra cac cong thitc c6 chat luong ré
tot nhat. Phan tich duoc thuc hién trén phan mém
thong ke SPSS.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia chit didu hoa sinh truéng
va nong d6 dén dén ty 1é ra ré ctia hom

311 Anh huéng cia chat diéu hoa sinh
truong va nong do dén ty Ié séng cua hom

Két qua do dém ty 1é song ctia hom giam & cac
cong thic chat diéu hoa sinh truéng va nong do
theo thoi gian duogc téng hop tai bang 1.

Béng 1. Anh hudng ciia chét diéu hoa sinh truéng dén ty 1é séng ctia hom theo thoi gian

fhét dlfi fiu R hi?n Sau 15 ngay Sau 30 ngay Sg;ﬂ? Sau 60 ngay | Sau75ngay | Sau 90 ngay
ﬁg;:;l bpm thi Hom | Tyl¢ | Hom | Tyl¢ | Hom | Tyl¢ | Hom | Tyl¢ | Hom | Tyl¢ | Hom | Ty 1¢
nghiem | ino | (©5) | séng | (%) | séng | (%) | séng | (%) | song | (%) | séng | (%)

500 120 115 95,8 111 925 106 88,3 102 85,0 94 78,3 87 72,5

1.000 120 117 975 114 95,0 108 90,0 100 83.3 95 792 1 90 75,0

IBA 1.500 120 114 95,0 110 91.7 105 87.5 98 81.7 93 77,5 91 75.8
2.000 120 112 93,3 107 89.2 103 85.8 97 80.8 91 758 | 82 68.3

500 120 16 | 96,7 112 93.3 107 89,2 102 85,0 97 80,8 | 88 73,3

1.000 120 118 98,3 115 95,8 109 90.8 104 86,7 95 792 | 89 74,2

NaA 1.500 120 115 95,8 112 933 104 86,7 98 81,7 90 75,0 | 88 73,3
2.000 120 118 98,3 113 942 105 87.5 96 80,0 93 715 | 87 72,5

Péichimg| 0 120 | 113 | 942 | 108 | 900 | 102 | 850 | 90 | 750 | 87 | 725| 78 | 650
R < 1,96 < 1,96 < 1,96 < 1,96 < 1,96

Ghi chu: Gig tri /U/ duroc ghi <1,96 khi tat cd cdc cap doi cdc cong thite Ia khong co swr khac biét.
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Bang 1 cho thay, 15 ngay sau khi giam hom da
xuat hién hom chét, tuy nhién ty 1é hom chét
tuong doi thap, ty 1é song cao tir 94,2 - 98,3%. Sau
30 ngay tiép tuc c6 hom chét tuy nhién s6 luong
khong nhiéu. Theo thoi gian s6 luong hom chét
tang dan sau 45, 60, 75 va 90 ngay. Sau 90 ngay thi
ty le song ctia hom & tat ca cac cong thic gidm
xudng con tir 65,0 - 75,8%, trong do ty ¢ song &
cong thic d6i chimg khong st dung thuoc 1a thap
nhat.

So sanh ty lé song ctua hom gitta cac cap doi
cac cong thic theo tieu chuidn U ctia phan bo
chuén tiéu chudn cho thdy, tat ca cac cap doi déu

cho gia tri /U/< 1,96, diéu nay chung to giita cac
chat diéu hoa sinh truéong va nong do chua cé anh
hudng ro rét dén ty lé song cia hom, mac du &
cong thic d6i ching van cé xu huéng hom chét
nhiéu nhat.

312 Anh huéng cia chat diéu hoa sinh
truong va nong do dén ty Ié ra ré va chat lrong ré
cua hom

Ty lé ra ré va chat luong bo ré ctia hom duoc
theo doi vao cuéi thi nghiém sau 90 ngay. Két qua
vé ty lé ra ré va chat luong bo ré ctia hom & cac
cong thirc thi nghiém duoc téng hop tai bang 2.

Béng 2. Anh hudng ctia chét diéu hoa sinh trudng dén tj 1é ra ré va chét lugng ré cfia hom

Chat diéu hoa |Néng do| S6 hom thi | S6 hom | Ty lé hom | S6récap 1 | Chiéudairé | Chiso
sinh truong | (ppm) nghiém raré raré %) | (ré/hom) cap 1 (cm) raré
500 120 73 60,8" 4,84 3,1f 14,9
1.000 120 81 67,5% 7,0° 3,9 27,3
IBA
1.500 120 88 73,3% 8,9* 4,42 39,2
2.000 120 72 60,0° 4 4% 3,0 13,2
500 120 71 59,2P 3,8¢ 2,98 11,0
1.000 120 76 63,3 6,1° 3,5° 214
NAA
1.500 120 78 65,0 7,2 3,7° 26,6
2.000 120 80 66,7 7,8 4,0° 31,2
bai chimg 0 120 56 46,7¢ 3,2 2,6" 8,3
SU/
JU> 196 p<0001 p <0001 p <0001
hodc Pvalue

Ghi chu: Gi tri /U/ dwoc ghi >1,96 khi co it nhat 1 cdp doi cdc céng thic co su khic biét

Béang 2 cho thdy, sau 90 ngay giam hom, ty le
hom ra ré cua ché méng rong khéac nhau ro rét

gitta cac cong thic, dao dong tur 46,7 - 73,3%. Cac
cong thirc xtt IBA va NAA & ndéng do 1.000 - 2.000
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ppm cao hon (60,0 - 73,3%), trong khi do6i chimg
chi dat (46,7%). Doi chiéu voi két qua tai bang 1
cho thay, ty 1é hom ra ré tai cac cong thuc, dac biét
la cong thic d6i chimg thap hon kha nhiéu so véi
ty lé song ctia hom.

S6 ré trung binh/hom & cac cong thuc thi
nghiém dat tir 3,2 - 8,9 ré/hom, su khac biét giira
cac cong thirc c6 y nghia thong ké (p< 0,05), &
cong thie st dung IBA néng do 1.500 ppm cho s6
ré trung binh trén hom nhiéu nhat (8,9 ré), tiép
theo 1a IBA 1.000 ppm va NAA 1.500 - 2.000 ppm
(7,0 - 7,8 ré). Cong thirc doi chung cho so ré thap
nhat (3,2 ré).

Vé chiéu dai trung binh dat tir 2,6 - 4,4 cm va
c6 su khac biét c6 y nghia thong ke gitra cac cong
thic (p< 0,05). Tai cong thic x Iy IBA 1.500 ppm
cho chiéu dai ré lon nhat (4,4 cm), tiép theo la
cong thic IBA 1.000 ppm va NAA 1.500 - 2.000
ppm (3,7 - 4,0 cm). D6i chimg cho ré ngan nhat
(2,6 cm).

Sau 90 ngay theo doi, rat it hom ra choi, ngay
ca 0 nhitng cong thic co ty lé ra ré cao. Quan sat
chat luong ré cho thay cac cong thic IBA 1.000 -
1.500 ppm va NAA 1.500 - 2.000 ppm tao bo ré to
khoé hon cac cong thice khac; doi ching va cac
nong do thap cho ré manh va nhé. Diéu nay phan
anh & chi tieu téng hop chi so ra ré, & cong thuc xtit
ly IBA 1.500 ppm dat cao nhat (39,2) sau dén cac
xtt Iy IBA 1.000 ppm, NAA 1.500 - 2.000 ppm (26,6 -
31,2), thap nhat cong thic doi ching (8,3).

Ty lé hom so6ng cao nhung ty lé ra ré thap &
ché moéng rong phan anh dac diém sinh ly dang
chu y: Loai nay duy tri su song mo canh tot, nhung
qua trinh cam tng va phan hoéa ré xay ra cham hon
nhiéu so voi cac loai Camellia khac. Diéu nay phu

| IBA 1500

LAV

hop v6i quan sat nhiéu hom chi tao moé seo ma
khong hinh thanh ré that. So sanh voi cac loai
cung chi cho thay kha niang ra ré cta ché mong
rong thap hon ro rét. Cac loai Tra hoa vang nhu C.
dalatensis, C. thuongianava C. dormoyana dat 75,1
- 86,3% ra ré khi xtx Iy IBA/NAA 300 ppm [6], trong
khi C. euphlebia dat 77,8 - 90,0% & nong do 1,5%
[7], cac loai C. tonkinensis, C. cucphuongensis va
Camellia. euphlebia cho ty 1é ra ré 77,8 - 83,3% khi
xtr ly IBA 1,5% [8]. Diéu nay cho thdy Ché mong
rong thuoc nhéom kho ra ré trong chi Camellia, c6
thé do mutc do hoa g cao, auxin noéi sinh thap...
Mic du ty le ra ré thap, cac chi tieu vé so ré va
chiéu dai ré ctia Ché mong rong lai & muc kha tot
khi da hinh thanh ré, dac biét & nong do IBA 1.000
- 1.500 ppm. So sanh véi cac loai Camellia khac
cho thady Ché mong rong cé so ré trung binh/hom
cao hon Tra hoa vang (1,48 - 2,37 ré/hom & 300
ppm) va tuong duong C. euphlebia & nong do
twong doi cao (6,5 - 8,3 ré & 2%) [6, 7], ching to
han ché cht yéu ctia loai ndm & giai doan cam tng
ré, khong phai giai doan phat trién ré. Vé kha nang
ra choi, viéc rat it hom bat chdi sau 90 ngay phu
hop voi quy luat sinh truong tu nhién cta Che
mong rong, von chi ra choi 2 dot/nam (thang 3 - 4
va 10 - 11). Trai lai, nhiéu loai Camellia khac nhu
C. dalatensis, C. thuongiana, C. dormoyana hay C.
euphlebia thuong ra chéi sau khi ra ré véi ty 1é
tuong ung [6, 7].

Két hop két qua va quan sat, c6 thé khang
dinh rang chat diéu hoa sinh truéng va noéng do
khéac nhau c6 anh hudng lon dén ty 1é ra ré va chat
luong ré ctia hom giam cay Ché mong rong, trong
do tot nhat 1a st dung IBA nong do 1.500 ppm cho
ty le raré, sO ré va chiéu dai ré dat cao nhat.

. 1BC

AR T GT

Hinh 1. Thi nghiém gidm hom sir dung chéat diéu hoa sinh trudng va nong @6 khac nhau sau 90 ngay
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3.2. Anh hudng ctia loai hom dén ty 1é ra ré
ciia hom

Két qua thi nghiéem anh hudéng ctia loai hom
dén ty 1é ra ré ctia hom duoc téng hop tai bang 3.

Béng 3. Anh hudng ciia loai hom dén ty 1é ra ré va chét lugng ré sau 90 ngay giam hom

Loai hom So6 hom| So Ty le So Ty le S§ 18 cdp 1 Chiéu dai | Chi
Cay lay hom (;anh thi hom |hom song|hom ra|hom raré (w8 /hOIf’)l) récapl |sora
nghiém | song %) ré %) (cm) ré
Hom ngon| 120 89 74,2 72 60,0 4,34 3,44 14,6
Cay chua
thanh thuc | Homgitta| 120 103 85,8% 97 80,8 7,9° 44> 34,8
sinh san
Hom goc 120 104 86,7¢ 99 82,5 9,0 512 45,9
Hom ngon| 120 90 75,0° 69 57,54 3,6¢ 2,8° 10,1
Caydathanh | o | 120 | 95 | 7920 | 8 | 708" 6,0° 3,8 | 228
thuc sinh san
Hom goc 120 91 75,8" 82 68,34 6,5¢ 4,0° 26,0
SU/ > 1,96 > 1,96
Pvalue (cay ldy hom) < 0,001 < 0,001
P-value (loai hom) < 0,001 < 0,001
P (cay Idy hom * loai hom
- phan tich tuong tac) 0,038 <6001

Ghi chu: Gi tri /U/ dwroc ghi > 1,96 khi co it nhét 1 cap doi cdc cong thitc co sur khdc biét.

Ty 1é hom song da co su khac biét dang ké
gitta cac loai hom va cay lay hom, dao dong trong
khoang tir 57,5 - 80,0%. Cu thé, cac hom 14y & cay
chua thanh thuc sinh san c6 xu huong cao hon so
v6i cac hom tir cay da thanh thuc sinh san, voi ty 1&
tuong tng lan luot 1a 74,2 - 86,7% va 75,0 - 79,2%.
Xét vé vi tri trén canh, & ca 2 nhom cay lay hom,
cac hom & gitta canh va goc canh dat ty 1é song cao
hon so voi hom ngon canh. Két qua kiém dinh
béang tieu chuin U cho thdy su khac biét vé ty le
song gitra cac loai hom 1a c6 y nghia thong ke,
trong d6 hom & gitta canh va goc canh trén cay
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chua thanh thuc sinh san dat cao nhat so voi cac
loai hom con lai. Diéu nay cho thay, dac tinh sinh
ly cia m6 hom va mirc do hoa gb cé thé anh
huong dang ké dén kha nang song va hinh thanh
ré ciia hom.

Cac hom tr cay chua thanh thuc sinh san dat
ty 1é ra ré cao hon so voi hom tir cay da thanh thuc
sinh san, 1an luot 1a 60,0 - 82,5% va 57,5 - 70,8%. Vé
vi tri hom, hom ngon canh c6 ty 1é ra ré thap hon
dang ké so voi hom gitra canh va goc canh. Kiém
dinh theo tiéu chuian U da xac nhan hom gitra canh
va goc canh ctia cay chua thanh thuc sinh san dat
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ty 1é ra ré cao nhat, trong khi thap nhat 1a cac hom
ngon canh & ca 2 loai cay.

Khi d6i chiéu gitra ty 1é song va ty 1é ra ré, co
thé nhan thdy rang, hom ngon canh & cay chua
thanh thuc sinh san, cing nhu cac hom & 3 vi tri
(ngon, gitta va goc) cta cay da thanh thuc sinh
san, déu co ty 1é ra ré thap hon dang ké so voi ty le
song. Diéu nay cho thay, mac du cac hom nay van
duy tri duoc su song sau khi gidm, nhung kha
nang hinh thanh ré bi han ché, chi yéu chi xuat
hién mo seo tai vi tri goc hom. Hién twong nay cé
thé bat nguén tir sw gia hoa mo, su tich liy lignin
hoac su suy giam hoat tinh hormone sinh truong
(nhw auxin) trong cac hom & vi tri ngon hoac & cay
da thanh thuc sinh san.

S6 ré cap 1 trung binh/hom bién dong tir 3,6 -
9,0 ré/hom, cho thay, su khac biét ro rét gitta cac
loai hom va nguén cay me. Phan tich phuong sai
hai nhan t6 cho thdy ca 2 yéu to cay lay hom va vi
tri hom trén canh déu anh huong cé y nghia thong
ké dén so ré hinh thanh (p < 0,05). Cu thé, hom
duoc 14y tir cay chua thanh thuc sinh san cho so6 ré
cao hon so voi hom ttr cay da thanh thuc sinh san.
Xét theo vi tri hom, hom goc canh cho s6 ré cao
nhat, ti€p dén 1a hom giita canh va thap nhat 1a
hom ngon canh. Phan tich tuong tac gitta hai nhan
to da co su tac dong qua lai dang ké gitra cay lay
hom va vi tri hom (p < 0,05). Piéu nay chimg to
kha nang ra ré cta hom khong chi phu thudc vao
ting yéu t6 riéng ré ma con chiu anh huéng lan
nhau gitta dac tinh sinh ly ctia cdy me va vi tri trén
canh. Kiém dinh hau nghiém Duncan xac dinh
hom goc canh trén cay chua thanh thuc sinh san
c6 so ré trung binh cao nhat, tiép dén la hom gitta
canh trén cung loai cay, trong khi hom ngon canh
ctia ca 2 nhom cay cho s6 ré thap nhat.

Chiéu dai ré trung binh/hom dao dong tir 2,8 -
6,1 cm va xu huong bién dong tuong tu nhu doi voi
s6 ré hinh thanh tréen hom. Hom lay tir cay chua
thanh thuc sinh san cé chiéu dai ré trung binh lon
hon dang ké so v6i hom tir cay da thanh thuc sinh
san (p < 0,05). Vé vi tri hom, hom goc canh cho ré
dai nhat, ti€p theo 1a hom gitta canh, trong khi
hom ngon canh cho ré ngin nhat (p < 0,05). Tuong
tu, phan tich tuong tac gitta hai nhéan t6 ciing cho
thdy, anh hudng dong thoi ro rét ctia cay me va vi

tri hom doi voi chiéu dai ré (p < 0,05). Theo kiém
dinh hau nghiém Duncan, hom goc canh cta cay
chua thanh thuc sinh san c6 chiéu dai ré trung
binh cao nhét, tiép dén 1a hom giira canh trén cung
cay, trong khi hom ngon canh ctia ciay da thanh
thuc sinh san c6 gia tri thap nhat.

Chi s6 ra ré 1a chi tiéu phan anh téng hop chat
luong ré dao dong tir 10,1 - 45,9, phan anh ro su
khéac biét vé kha nang hinh thanh va phat trién ré
gitta cac loai hom va ngudn cay me. Hom lay tir
cay chua thanh thuc sinh san cho chi s6 ra ré cao
hon dang ké so voi hom tir cay da thanh thuc sinh
san. Trong cung mot cay, hom goc canh dat gia tri
cao nhat (45,9), tiép dén 1a hom gita canh, thap
nhat 1a hom ngon canh (10,1 - 14,6). Biéu nay cho
thay, dic tinh sinh ly mé non va mic do hoa go
vira phai 1a diéu kién thuan loi cho su hinh thanh
ré bat dinh.

Két qua cho thay, cac loai hom goc va hom
gitta cia Cheé mong rong co ty lé song, ty 1é ra ré
va chat luong ré cao hon ro rét so véi hom ngon.
Xu huwong nay khac voi mot so loai cung chi
Camellia. O cac loai C. dalatensis, C. thuongiana
va C. dormoyana, cac chi tiéu sinh truéng déu dat
cao nhat & hom gitra, trong khi hom ngon va hom
ké tiép hom giita co gia tri thadp hon va khong
khac biet dang ké [6]. Doi voi C. euphlebia, 3 loai
hom lai khong thé hién su sai khac lom [7].
Nguoc lai, & cac loai C. tamdaoensis, C. flava va
C. chrysantha, ty 1é song gan nhu tuong duong
gitta 3 loai hom nhung ty 1é ra ré ctia hom goc
thap nhat; chi so ra ré gidm dan tir hom ngon dén
hom gitra va thap nhat & hom goc [9]. Mot s6 loai
khac nhu C. tonkinensis va C. euphlebia cing
khong ghi nhan sy khac biet dang ké vé ty le
song va ty 1é ra ré gitra ba vi tri hom [10]. Nhing
két qua so sanh nay phan 4anh Ché mong réng co
phan ung sinh ly theo vi tri hom khac biét ro rét
so voi nhiéu loai trong chi Camellia, voi vu thé
ndi bat & hom goc va hom giira.

Nhin chung, két qua nghién cttu cho thay, cay
lay hom va vi tri hom trén canh la 2 yéu t6 quan
trong quyét dinh kha nang song, ra ré va chat
luong ré cia hom Ché mong réng. Cac hom duoc
lay tir cay chua thanh thuc sinh san, diac biét & vi
tri gitta va goc canh, 1a thich hop nhat cho nhan
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giong bang phuong phap giam hom. Déi voi cac
cay da thanh thuc sinh san dé tang ty lé trong
nhan gidng va tao ra cac cay giong khoé manh can

ap dung bién phap tré hoa hom bing cach chat
ngon dé cay moc choi tir goc, tao ra hom tré hoa
c6 chat luong tot hon.

N A At

LU e N oh,cz‘mh ’
 Giira canh g _g_:,-g— 3

=
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Hinh 2. Thi nghiém gidm hom st dung loai hom khac nhau sau 90 ngay
3.3. Anh hudng ctia mita vu dén ty 16 ra r& ciia hom
thi nghiém duoc tién hanh giam hom vao cac thoi
diém khac nhau trong nam. Két qua thi nghiém
anh huong ctia mua vu dén ty lé ra ré ctia hom
duoc tong hop tai bang 4.

Mua vu 12 mot trong nhiing yéu t6 sinh thai
quan trong anh hudéng dén kha nang ra ré cla
hom, do diéu kién nhiét do, 4am do va trang thai
sinh ly ctia cay me thay déi theo thoi gian trong
nam. D€ danh gia muc do tac dong cia yéu to nay,

Béng 4. Anh huéng miia vu dén ty 1 ra r& va chét luong ré& sau 90 ngay giam hom

\ So h(?m So T§ I hom So Ty le | s6récip1 Clxnet,l dai Chi s6
Mua vu thi hom séng (%) hom ra|hom raré (vé/hom) récap 1 .
nghiém | song g0 ré %) (cm) rare
Vu xuan 120 103 85,8 92 76,7° 8,6 4.4* 37,8
Vu he 120 86 71,7 73 60,8 4,4 3,9¢ 17,2
Vu thu 120 101 84,2* 88 73,3 8,4* 4,2 35,3
Vu déng 120 75 62,5 32 26,7¢ 2,8° 3,3¢ 9,2
/U/ hodc P-value JU/S> 1,96 JU> 1960 P<0,001 | P<0,001

Ghi chu: Gi tri /U/ duoc ghi >1,96 khi c6 it nhat 1 cap doi cdc cong thitc co su khac biét

Béang 4 cho thdy, ty 1¢ hom song & cac thi
nghiém mua vu khac nhau dao dong tir 62,5 -
85,8%. Su sai khac nay c6 y nghia thong ke (U >
1,96), phan anh anh hudng ro rét cua diéu kién
mua vu dén kha nang song sot cia hom sau khi
giam. Ty lé song cao nhat ghi nhan ¢ vu xuan
(85,8%) va vu thu (84,2%), trong khi vu he (71,7%)
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va dac biet vu dong (62,5%) cho két qua thap hon
dang ké.

Tuong tu, ty 1é hom ra ré cing bién dong
manh gitta cac mua vy, dao dong tur 26,7 - 76,7%,
trong d6 vu xuan (76,7%) va vu thu (73,3%) dat gia
tri cao nhat, vu hé trung binh (60,8%) va vu dong
thap nhat (26,7%). Diéu nay cho thay, diéu kién khi

NONG NGHIEP VA MOI TRUOGNG - THANG 11/2025



KHOA HOC & CONG NGHE

hau 4m ap, 4m do tuong d6i cao va cuong do birc
xa pht hop vao vu xuan va thu 1a nhimg yéu to
thuan loi cho qua trinh hinh thanh ré.

S6 ré cap 1 trung binh trén méi hom ciing cé
su khac biét co y nghia thong ké (p < 0,05), cao
nhat & vu xuan (8,6 ré&/hom) va vu thu (84
ré/hom), ti€p dén la vu he (4,4 ré/hom) va thap
nhat & vu dong (2,8 ré/hom). Xu huong tuong tu
ciing duoc ghi nhan d6i voi chiéu dai ré trung
binh, véi cac gia tri 1an luot 1a 4,4 cm (vu xuan), 4,2
cm (vu thu), 3,9 cm (vu he) va 3,3 cm (vu dong).

Chi s6 ra ré 1a chi tiéu t6ng hop phan anh ca
s6 luong va chat luong bo ré, cho thay su khac biét
ro rét gitra cac mua vu (p < 0,001). Gia tri chi so
nay cao nhat & vu xuan (38,3), ti€p dén vu thu
(35,4), gidm manh & vu he (16,9) va thap nhat & vu
dong (9,0).

TIYCYI A 8 L3 9p L

Nhu vay, cac két qua trén khang dinh, mua vu
c6 anh huong ro rét dén ty lé va chat luong ra ré
ctia hom cay Cheé mong réng. Hai vu xuan va thu
duoc xem 1a thoi diém thich hop nhat cho nhan
gi6ng bang giam hom, khi diéu kién nhiét do va
am do can bang, giup tang ty 1é ra ré va phat trién
hé ré khoé manh. Nguoc lai, vu hé cho hiéu qua
thap, can han ché tién hanh giam hom trong giai
doan nay. 0] vu dong, nhiet do thap lam cham qua
trinh phan chia té bao va téng hop enzyme, khién
ré kho hinh thanh hoéc hinh thanh yéu, dan dén ty
lé ra ré thap va chat luong ré kém. Két qua nay
ciing phu hop voi mot s6 loai cung chi Camellia
nhu C. tonkinensis va C. euphlebia déu thich hop
giam hom vu xuan va vu thu, nhung vu xuan van
tot hon vu thu [10].

ThuPong

Hinh 3. Thi nghiém gidm hom theo mtia vu sau 90 ngay

4. KET LUAN

Két qua nghién ctu khang dinh chat diéu hoa
sinh truéng, loai hom va mua vu déu anh huwong
ro rét dén kha ning ra ré cia hom Ché mong
rong. Trong cac nghiém thic, IBA & nong do
1.500 ppm cho hiéu qua cao nhat, vdi ty 1é ra ré
dat 73,3% va chi so6 ré 39,2, vuot troi so voi cac
nong do khac va doi ching. Loai hom va tinh
trang sinh ly ctia cdy me ciing dong vai tro quan
trong; hom ldy tir cay chua thanh thuc sinh san,
dac biet & vi tri gitra va goc canh, cho ty 1é song
va chi s6 ré cao hon, trong d6 hom goc dat chi so
ré toi uu (45,9). Ngoai ra, mua vu giam hom c6
anh huong dang ké, voi vu xuan va thu cho ty le
ra ré cao nhat (73,3 - 76,7%) va bo ré phat trién tot
hon so voi vu he va dong. Nhitng két qua nay cho
thay, viéc lua chon chat kich thich, nguén hom va
thoi vu thich hop 1a diéu kién then chot dé nang
cao hiéu qua nhan giong Ché moéng rong bang

phuwong phap giam hom.
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STUDY ON THE CLONAL PROPAGATION OF Camellia caudataBY STEM CUTTING METHOD
Doan Dinh Tam!, Ha Van Nam!, Ha Dinh Long', Ly Mui Muong?, Ly Choi Nhan®

!Research Institute for Forest Ecology and Environment,

Vietnamese Academy of Forest Sciences
“Vietnam Ancient Tea Co., Ltd.

*The Communist Party Committee of Ho Thau commune, Tuyen Quang province
Abstract

This study was conducted to determine the effects of plant growth regulators, cutting type, and
season on the rooting ability of Camellia caudata cuttings propagated by the stem-cutting method.
The experiment was arranged in a completely randomized design with the following factors: two
plant growth regulators (IBA and NAA) at four concentrations (500 - 2,000 ppm); three cutting
positions on the shoot (apical, middle and basal) collected from two categories of stock plants
(prereproductive and reproductive) and four cutting seasons (spring, summer, autumn, and
winter). The results showed that both IBA and NAA significantly enhanced rooting, with IBA at
1,500 ppm producing the best performance, yielding a rooting rate of 73.3%, an average of 8.9
roots per cutting, a root length of 4.4 cm and a rooting index of 39.2 (p < 0.001). Middle and basal
cuttings from pre-reproductive stock plants exhibited the highest survival, rooting percentage,
and rooting index (34.8 - 45.9), whereas apical cuttings and those from reproductive plants
performed considerably lower. Rooting was strongly influenced by season, with spring and
autumn being the most favorable periods, resulting in high rooting percentages (73.3 - 76.7%) and
high rooting indices (35.3 - 37.8). The study demonstrates that combining 1,500 - ppm IBA with
basal or middle cuttings from pre-reproductive stock plants and conducting propagation in spring
or autumn, provides the optimal approach for clonal propagation of Camellia caudata, thereby
improving propagation efficiency and supporting the conservation of this valuable genetic

resource.

Keywords: Propagation, stem cutting, Camellia caudata, Dragon Claw tea.
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NHAN GIONG CAY TRA HOA DO CANH DON
(Camellia rubrifiora) BANG PHUONG PHAP GIAM
Nguyén Thi Tinh!, Duong Thi Thu Hoai 2, Nguyén Thj Thu Ha3,

Bui Dinh Lam', Néng Thi Thudng?, Ngé Xuan Binh'

! Truong Pai hoc Nong Lam, Dai hoc Thai Nguyén

? Chi nhanh Nghién ciu va Phét trién dong thuc vét ban dia,

TOM TAT

Cong ty Co phan Khai khodng mién mii
? Pai hoc Thai Nguyén

Tra hoa d6 canh don (Camellia rubriflora) 14 loai dac hiru, 1an dau tien duoc tim thdy va mo ta vao nam
1998 tai Vuon Quoc gia Tam Dao, co hoa d6 canh don, gia tri canh quan va bao ton cao. Nghién ctru
duoc thuc hién nham danh gia anh hudng ctia thoi vu giam, gia thé va nong do o-NAA dén kha niang
ra ré cua canh giam tra hoa @6 canh don (C. rubriflora), mot loai thuc vat ban dia c6 gia tri bao ton cao
tai Viet Nam. Ba thi nghiém doc 1ap duoc bo tri theo kiéu khoi hoan toan ngau nhién, méi thi nghiém
gbém 4 dén 5 cong thic, voi 3 1an lap lai. Cac chi tieu duoc theo doi gom ty 1é song, ty 1é ra ré, so
ré/hom va chiéu dai ré sau 120 ngay giam. Két qua cho thdy, thoi vu giam vao vu xuan (thang 2 - 3),
stt dung gia thé gém 50% dat + 50% trau hun va xt Iy canh bing dung dich o-NAA néng do 150 ppm
cho hiéu qua cao nhat, voi ty 1é ra ré dat 72,3%, s6 ré trung binh 5,1 ré/cay va ty lé song 77,8%. Day la
co so khoa hoc phuc vu cho viéc nhan giéng vo tinh loai tra hoa do canh don (C. rubrifloraynham bao

ton va phat trién ngudn gen quy hiém.

Tirkhoa: Camellia rubriflora, tra hoa do canh don, gidm canh, thor vu, gid thé, NAA.

1. AT VAN BE

Tra hoa d6 canh don (Camellia rubriflora
Ninh & Hakoda) thuéc ho Theaceae, duoc phat
hién va mo ta 1an dau nam 1998 tai Vuon Quoc gia
(VQG) Tam Dao. Loai mang hoa d6 ruby dac
trung, co6 gia tri canh quan va duwgc st dung lam
hinh anh trén tem buu chinh Viét Nam nam 2003.
Ngoai gia tri thdim my con duoc xem la nguodn
gen ban dia tiém nang cho nghién cttu duoc liéu
va phuc hoi sinh thai [1].

Hién nay, loai dang bi de doa nghiém trong
ngoai ty nhién. Theo IUCN (2018), Tra hoa do
canh don (C. rubriflora) duoc x€p hang Cuc ky
nguy cap (CR), do viing phan bé hep, mat do thap,
tai sinh tu nhién kém va chiu tac dong ctia bién doi
khi hau va khai thac trai phép [2].

Trong boi canh @6, nhan giéng vo tinh la giai
phap quan trong nham bao ton va phat trién ngudn
gen. Giam canh la phuong phap don gian, hiéu qua

va duy tri duoc dac tinh di truyén cta cay me [3],
[1]. Nhiéu nghién ctru trén cac loai cung chi
Camellia cho thay, viéc stt dung chat diéu hoa sinh
truong nhu IBA, NAA két hop gia thé phu hop
giup tang ty lé ra ré va rut ngan thoi gian hinh
thanh ré [4], [5]. Nghién cttu giam canh Tra hoa
d6 canh don (Camellia japonica) ctia Pang Van
bong ghi nhan xtt Iy NAA nong do 2000 ppm trén
gia thé cat sach cho hiéu qua cao [6].

Tuy nhién, Tra hoa d6 canh don (C. rubriflora)
hién dang ding truéc nguy co tuyét ching cao
trong tu nhién. Theo danh gia cia Lién minh Bao
ton Thién nhién Quoc té JUCN), loai nay duoc xép
hang Cuc ky nguy cép (Critically Endangered -
CRD) trong Sach 6 (IUCN), voi danh gia duoc
cong b6 vao nam 2018 dua trén dir lieu khao sat
nam 2015 [7]. Nguyén nhan chinh 1a do quan thé tu
nhién phan bo hep, toc do tai sinh tw nhién thap,
kha nang ra hoa két qua khong 6n dinh, cong thém
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anh huodng cta bién déi khi hau va cac hoat dong
khai thac trai phép ctia con nguoi.

Trong boi canh d6, nhan giong vo tinh bang
phuong phap giam canh la mot giai phap kha thi
nham bao ton va phat trién giong Tra hoa dé canh
don (C. rubriflora). Phuwong phap nay khong chi
giup duy tri 6n dinh déc tinh di truyén tir cay me,
ma con c6 vu diém tiét kiém chi phi, thoi gian va
dé trién khai & quy mo san xuat nho [8]. Cac
nghién ctu trudc day trén cac loai cung chi nhu
Tra hoa vang (Camellia sp.), Camellia cho thay
hiéu qua tich cuc khi stt dung chat diéu hoa sinh
truong thuc vat nhu IBA, NAA két hop voi gia thé
phu hop trong viéc kich thich hinh thanh ré va
tang ty lé song ctia hom [8], [9].

Theo Pang Van Pong (2021), giam canh Tra
hoa d6 canh don (Camellia japonica) dat hiéu qua
cao nhat vao thang 4, khi st dung gia thé 100% cat
sach két hop xtt Iy hom bang dung dich «-NAA
nong do 2000 ppm, giup rat ngan thoi gian ra ré va
nang cao ty lé song [6]. Dua trén nhimg tién dé
d6, nghién cttu nay duoc thuc hién nham danh gia
anh hudng cua thoi vu giam canh, loai gia thé va
nong do NAA dén ty lé song, ty 1é ra ré va sinh
truong ctia hom giam Tra hoa d6 canh don (C.
rubriflora). Tt @6, xay dung quy trinh nhan giong
vo tinh bang giam canh phu hop cho loai Tra hoa
d6 canh don trong diéu kién vuon wom, gop phan
bao téon va phat trién bén vimg ngudn gen quy
hiém nay.

2. PHUONG PHAP NGHIEN CUU

2.1. Déi tuong va vat lieu nghién ctu

- boi twong nghién ctru: Loai Tra hoa d6 canh
don C. rubriflora dugc thu thap tai VQG Tam Dao.

- Vat liéu nghién ctu:

+ Canh banh té duoc lay tir cay me sinh truong
tot, khong sau, bénh.

+ Hoa chat: Axit naphthalene acetic (a-NAA),
vinben C 0,5%.

+ Cac vat lieu khac nhu: Tui bau, cat, dat, trau
hun.

2.2. Thoi gian va dia diém nghién ciru

Thoi gian nghién ctu tir thang 1/2023 dén
thang 12/2024.

bia diém nghién ctru: Tai khu nha luoi,
Truong DPai hoc Nong Lam - Dai hoc Thai Nguyén,
t6 10, xa Quyét Thang, thanh pho Thai Nguyeén.

2.3. Phuong phap thi nghiém

2.3.1. Cac buoc giam hom

- Chon va cat hom: St dung hom ldy tir canh
banh té, dung kéo that sac dé cat vat 45° vé phia
goc hom, vét cat can dat khoat dé tranh dap va
tray xudc, hom duoc cat vao sang som hoac chiéu
mat, cat bo 1a dé giam viéc thoat hoi nudc qua 14.

Xt Iy ndm va cdm hom: Hom cit xong duoc
ngam vao nudéc sach, sau d6 xit Iy hom bang dung
dich vinben C 0,5% trong 15 phut dé diét ndm. Sau
d6 cam hom vao gia thé, trudc khi cdm hom tudi
da 4m cho gia thé, dung mot que tron tao mot 16
vuong goc voi gia thé co duong kinh 16n hon kinh
hom voi do sau tir 2 - 3 cm. Sau d6 cam hom vao
gia thé dung tay 4n nhe xung quang goc dé tranh
tinh trang hom bi d6 hodc goc hom khong tiép xuc
duoc voi gia thé.

Ky thuat cham soc: Sau khi cam hom thuong
xuyén tuéi nuéc dam bao dd 4m dé hom ra ré,
lwong nuodc tudi tuy thudc vao diéu kien thoi tiét,
tudi phun suong nhe nhang 2 - 3 14n/ngay, dac biét
va nhitng ngay nang néng. Khong dé gia thé bi
ngap ung.

2.3.2. BO tri thi nghiém

Nghién cttu thuce hién trén 3 thi nghiém, cac
thi nghiém duoc bo tri theo khéi ngau nhién hoan
chinh (RCBD), 3 lan nhic lai. Cac cong thic thi
nghiém duoc tién hanh trong diéu kién nha luéi co
mai che anh sang truc xa bang mot 16p ludi, giam
70% nang.

Thi nghiém 1: Nghién cttu anh hudéng cta thoi
vu giam hom dén kha nang sinh truéng ctia hom
giam. Cac hom dugc ngadm trong dung dich NAA
noéng do 200 ppm trong thoi gian 30 phut. Cac hom
duoc cam vao gia thé dat tang B trong tui bau kich
thudc 7 x 11 cm. Thi nghiém duoc b6 tri nhu sau:

CT1: Vu xuan (thang 2 - 3).

+ CT2: Vu hé (thang 6-7).

+ CT3: Vu thu (thang 8- 9).

+ CT4: Vu dong (thang 11 - 12).

Thi nghiém 2 Nghién cttu anh huéng ctia mot
s6 loai gia thé dén kha nang sinh truéng ctia hom
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giam. Cac hom dugc ngam trong dung dich NAA
nong do 200 ppm trong thoi gian 30 phuat. Cac thi
nghiém duoc tién hanh vao thang 3, bau st dung
trong cac hom co6 kich thudc 7 x 11 cm. Cac cong
thiec thi nghiém duoc bo tri nhu sau:

+ CT1: 100 dat tang B.

+ CT2: 50% dat tang B + 50% cat.

+ CT3: 50% dat tang B + 50% trau hun.

+ CT4: 100% cat.

Thi nghiém 3: Nghién ctru anh huéng cta chat
diéu hoa sinh truong NAA dén ty 1é ra ré ctia hom
giam. Cac hom dugc ngam trong dung dich NAA
nong do 200 ppm trong thoi gian 30 phut. Sau do
cam hom vao gia thé dat ting B trong tui bau kich
thuéc 7 x 11 cm. Thoi gian giam hom dugc thuc
hién vao thang 3. Hom sau khi dugc cam tién hanh
b6 sung nong do NAA theo cong thic thi nghiém.
Thi nghiém duwoc thic hién 7 ngay/lan dén 120
ngay. Dé danh gia anh hudng ctia néng do dung
dich NAA phun b6 sung dén kha nang song, sinh
truong va ra ré cta hom Tra hoa do canh don.
Cong thirc thi nghiém dugc b tri nhu sau:

+ CT1: Khong stt dung chat NAA.
+ CT2: NAA nong do 50 ppm.

+ CT3: NAA nong do 100 ppm.

+ CT4: NAA nong do 150 ppm.

+ CT5: NAA c6 noéng do 200 ppm.
2.3.3 X Iy 56 liéu

S6 liéu thu thap duoc xt ly biang phan mém
Micrisoft Excel va Irristat 5.0. Su sai khac gitta cac
gia tri trung binh ctia cac thong s6 duoc danh gia
phan tich phuong sai (ANOVA), so sanh gitra cac
cap trung binh theo tiéu chuin LSD ;.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia thoi vy giam hom dén kha
nang sinh trudng ctia hom gidm cay Tra hoa dé
canh don

Nhan giong bang phuong phap giam canh la
phuong phap nhan gidng vo tinh c6 nhiéu wu diém
nhu don gian, chi phi thap va duy tri duoc dac
diém di truyén ctia cay me [3]. Tuy nhién, viéc
nhan giéng van phu thudc rat nhiéu vao cac yéu to
ngoai canh nhu: Thoi vy, anh sang, nhiét do, do
am... Do do, tién hanh nghién cttu anh hudéng cua
thoi vu giam hom dén kha nidng sinh trudéng cia
hom giam cay Tra hoa d6 canh don, két qua duoc
thé hién tai bang 1.

Bang 1. Anh hudng ctia thoi vu gidm dén cAc chi tiéu sinh truong ctia hom giam ciy Tra hoa d6 canh don

Chi tiéu theo doi (sau 120 ngay)
Cong thuc thi nghiém Ty lé song L . S6 ré trung Chiéu dai ré
% Tylehomrar€ () | b hom (c4) | trung binh (cm)

Vu xuan (thang 2 - 3) 65,3 59,5 45 9,0
Vu he (thang 6-7) 53" 38,9 2,9 5,3"
Vu thu (thang 8-9) 63,5° 55,6° 4,20 8,8
Vu dong (thang 11-12) 56,4 52,2% 4,0 79
LSD,,; 39 142 028 21
CV% 50 17,5 6,8 91

Nghién ctru cho thay, ty lé song ctia hom giam
cay Tra hoa do6 canh don dat cao nhét vao vu xuan
(thang 2 - 3) voi 65,3% va vu thu (thang 8 - 9) véi
63,5%. Day 1a hai mua c6 ty 1é song cao nhat va c6
y nghia thong ké so voi vu he (53%) va vu dong
(56,4%). Diéu nay cho thay diéu kién moi truong
trong vu xuan va vu thu rat thuan loi cho sy song
sot ban d4u ctia hom giam.

NONG NGHIEP VA MOI TRUONG - THANG 11/2025

Ty 1é hom ra ré cting thé hién xu huéng tuong
tu ty 1é song, voi muc cao nhat vao vu xuan (59,5%)
va vu thu (55,6%). Mac du vu dong ciing dat 52,2%,
nhung ty 1é¢ hom ra ré trong vu hé lai thap nhat
dang ké (38,9%). Diéu nay cho thay kha nang hinh
thanh ré ctia hom bi anh huong manh mé béi yéu
t6 mua vu. Su sut gidm ro rét vé ty 1é ra ré vao vu
heé c6 thé duoc giai thich boi diéu kién nhiét do
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cao két hop voi cuong do boc thoat hoi nudc
manh, gy ra stress nhiét va thiéu nudc nghiém
trong cho hom.

Cac chi tiéu vé chat luong bo ré, bao gom so
ré trung binh trén hom va chiéu dai ré trung binh,
ciing thé hién xu huong twong tu vé vu thé ctia vu
xuan va vu thu. Vu xuan khong chi co ty 1é ra ré
cao ma con mang lai by ré phat trién tot nhat voi
so ré trung binh 4,5 ré/hom va chiéu dai ré trung
binh 9,0 cm. Vu thu cting cho két qua kha quan véi
4,2 ré&/hom va chiéu dai ré 8,8 cm. Nguoc lai, vu
hé thé hién su kém hiéu qua nhat & tat ca cac chi
tiéu vé bo ré, voi chi 2,9 ré/hom va chiéu dai ré
ngan nhat 1a 5,3 cm. Vu dong, mic du ty 1é ra ré
tuong doi cao, nhung chiéu dai ré lai c6 phan han
ché (7,9 cm); diéu nay cho thay toc do phat trién
ré c6 thé bi cham lai do nhiét do thap (vu dong)
hoé qua cao (vu hé).

(0), CT3: Vuth

Nam 2022, trong nghién cttu anh huong cua
loai hom, thoi vu va gia thé giam hom dén kha
nang nhan giong Tra bac (Camellia dormoyana) &
tinh Lam DPong cua Tran Hong Son (2022), ciing
da két luan rang, thoi vu giam hom vao dau mua
kho (ttc khoang cudi thu dau dong & tinh Lam
Déng, voi diéu kién mat mé) mang lai hiéu qua tot
vé ty lé song va ra ré. Miac du loai Tra bac c6 thé
c6 nhitng dic diém sinh ly khac biét nhat dinh so
véi Tra hoa @6 canh don, nhung xu huéng chung
vé tac dong cua diéu kién khi hau 6n hoa doi voi ty
lé song ctia hom giam 1a nhat quan [4]. Nam 2023,
S& Khoa hoc va Cong nghe tinh Lang Son khuyén
nghi, thoi vu gidm hom vao vu thu (thang 8 - 9) va
vu xuan (thang 2 - 3) [3]. Diéu nay trung khop
hoan toan voi cac mua vu cho ty 1é song cao nhat
trong nghién cttu nay.

(s L

(d), CT4: Vu dong

Hinh 1. Su sinh truedng ciia hom Tra hoa d6 canh don gidm & cic mua vu khac nhau
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3.2. Anh hudng cia loai gi4 thé dén kha ning
sinh trudng ctia hom gidm cay Tra hoa d6 canh don.

Bén canh diéu kién vé moi truong thi gia thé
giam hom ciing anh huéng 16n dén kha nang sinh
truong ctia hom. Mot gia thé duoc xem 1a ly tudng
néu gia thé co dua do xop, thong thoang khi, gitr va
thoat nuoc tot, sach bénh va c6 dai. Theo Hartman
va cs (1997) [11], cac yéu to anh huéng dén viec

lwa chon gia thé phu hop bao gom: Loai cay, loai
canh giam, moi truong nhan giong va mua vu. Thi
nghiém nay cho thay, gia thé c6 anh hudéng dén
kha ning ra ré cua canh giam Khaya grandifoliola
(g6 gu chau Phi) va Khaya ivorensis (g6 gu Lagos)
[11, 12, 13], tuong tu nhu két qua nghién cttu ma
Long (1932) da bao cdo doi voi nhiéu loai cay gob
khac [14].

Béng 2. Anh hudmg ciia loai gi4 thé dén kha niing sinh trudng ciia hom giam cay Tra hoa d6 canh don

Chi tiéu theo doi (sau 120 ngay)
Cong thirc thi nghiém S Ty 16 hom raré S6 ré trung Chiéu dai ré
Ty le song (%) . .. .
%) binh/hom (cai) | trung binh (cm)

100% dat 69,8 61,8" 4,3 8,5°
50% dat + 50% cat 66,3" 55,4" 3,6° 6,9
50% dat + 50% trau hun 72,9 66,5 4,6 9,2°
100% cat 59,7¢ 51,3" 2,91 5,2°¢
LSD, s 59 108 0,24 0,79
CV% 8,1 146 6,5 91

Két qua & bang 2 cho thdy, cac loai gia thé
khac nhau c6 anh huéng khac nhau, c6 y nghia vé
mat thong ke dén ty le song, ty 1é hom ra ré, so
ré/hom va chiéu dai ré cua hom cay Tra hoa do
canh don.

Cong thtc gia thé 50% dat + 50% trau hun cho
ty 1é hom so6ng cao nhat (72,9%) va ty 1é hom ra ré
cao nhat (66,5%). Diéu nay cho thay, su két hop
gitta dat va trau hun tao ra gia thé t6i wu cho su
hinh thanh ré cta canh giam. Nguoc lai, gia thé
100% cat cho két qua thap nhat & ca hai chi tiéu

ST e

(a), CT1: 100% dat
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nay (ty lé song 59,7% va ty 1é ra ré 51,3%), cho thay
gi4 thé cat don thuan khong du diéu kién dé ho tro
canh giam phat trién.

S6 ré trung binh va chiéu dai ré trung binh:
Tuong tu, cong thie 50% dat + 50% trau hun ciing
vuot troi vé so luong ré (4,6 ré/hom) va chiéu dai
ré (9,2 cm). Diéu nay khong chi thé hién kha nang
kich thich ra ré ma con thuc ddy su phat trién
manh mé cua hé ré. Gia thé 100% cat ti€p tuc cho
két qua kém nhat (2,9 ré/hom va 5,2 cm chiéu dai
ré).

(b), CT2: 50% dat + 50% cat
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(c), CT3: 50% dat + 50% trau hun

Két qua tong thé cho thay, gia thé hon hop 50%
dat + 50% trau hun la cong thirc hieéu qua nhat cho
viéc giam canh Tra hoa d6 canh don, mang lai ty 1é
song, ty le ra ré, so luong va chiéu dai ré vuot troi so
voi cac cong thirc con lai. Diéu nay co thé duoc ly
giai boi nhitng dac tinh vat Iy va hoa hoc uu viét ctia
trau hun khi két hop voi dat. Trau hun (than sinh

(d), 100% cat

Hinh 2. Sy sinh truéng ctia hom Tra hoa d6 canh don giam trén cac loai gi4 thé khac nhau

cta gia thé, tao moi truong thuan loi cho su phat
trién ctia hé ré va han ché nAm bénh.

3.3. Anh hudéng ciia ndéng do chét didu hoa
sinh truong NAA dén kha niing sinh truéng cia
hom gidm cay Tra hoa d6 canh don.

Theo Henrique va cs (2006), khi xit ly canh
giam bang auxin trong d6 c6 NAA c6 vai tro gia

hoc) duoc tao ra tir qua trinh dot trau trong diéu kién

thiéu oxy, gitp dat toi xop, ting cuong do thoang khi

va kha nang gitr 4m tot. Ngoai ra, trdu hun con cung

cap cac khoang chat thiét yéu nhu: Kali, photpho,

canxi, nito, gép phan cai thién dinh dudng va do pH

Bang 3. Anh hudng ctia ndng d6 chdt didu hoa sinh truéng NAA dén kha ning sinh trudéng ctia hom giam cay
Tra hoa d6 canh don

tang su phan hoa té bao ré, sé lam ting phan tram
canh giam ra ré, tao ré nhanh, chiéu dai ré ting va
do dong déu cao khi cac diéu kién nhiet do, do 4m
va moi truong thich hop [5].

Chi tiéu theo doi (sau 120 ngay)
CT1: Khong NAA 68,5 49,2 3.2 6,2
CT2: NAA 50 ppm 71,3 574 39 75
CT3: NAA 100 ppm 73,6 65,1 4,5 8,6
CT4: NAA 150 ppm 77,8 72,3 51 94
CT5: NAA 200 ppm 75 60,8 41 79
LSD, s 21 96 028 07
CV¥% 6,0 148 65 89
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Két qua & bang 3 cho thay, cac nong do NAA
c6 anh huong cé y nghia thong ke dén ty 1é song,
ty 1é ra ré, s6 ré/hom va chiéu dai ré cia hom cay
Tra hoa d6 canh don sau 120 ngay theo doi: Cong
thic doi chung (CT1: Khong NAA) ghi nhan ty 1é
song la 68,5%. Trong khi do, tat ca cac cong thic
duoc xtt ly NAA déu cho ty 1é song cao hon doi
ching, chung tdo NAA c6 tac dong tich cuc trong
viéec duy tri sy song cta canh giam. Ty lé song
tang dan tir nong do 50 ppm (71,3%) dén 150 ppm
(77,8%), dat gia tri cao nhat tai nong do 150 ppm
(CT4). Tai nong do 200 ppm (CT5), ty le song la
75%, giam nhe so voi 150 ppm nhung van duy tri &
mtuc cao hon so véi cac néng do 50 ppm va 100
ppm, va cao hon dang ké so voi cong thic khong
xtrly.

Hom cay Tra hoa d6 canh don khong xit ly
NAA cho ty 1é ra ré thap nhat, chi dat 49,2%. Khi
nong do NAA tang tir 50 ppm (57,4%) lén 150 ppm
(72,3%), ty lé ra ré ting lén ro rét. Nong do 150
ppm (CT4) mang lai ty 1é hom ra ré cao nhat la
72,3%. Tuy nhién, & CT5 nong do NAA 1a 200 ppm,
ty le ra ré giam xuong 60,8%, thap hon nhiéu so voi

%-\‘ o

150 ppm va chi nhinh hon néng @ 50 ppm. Nong
do 150 ppm NAA 6 rang 1a toi vu cho ty 1é ra ré
cua tra hoa d6 canh don trong nghién cttu nay. Sy
sut giam hiéu qua dang ké & nong do 200 ppm cho
thdy ton tai mot nguong nong do toi wu. Vuot qua
nguong nay, NAA c6 thé chuyén tir vai tro kich
thich sang ttc ché. NAA 1a mét auxin téng hop va
viéc st dung qua liéu co6 thé gay ra cac tac dong
bat loi nhur ttc ché su phan chia t€ bao, gay chét té
bao, hoac lam mat can bang cac hormone ndi sinh
khac can thiét cho qua trinh hinh thanh ré, dan
dén phan tmg nguoc.

S6 ré trung binh trén méi hom ctia cong thic
doi ching (CT1) 1a 3,2 cai. SO ré ting dan tir ndng
do 50 ppm (3,9 cai) dén 150 ppm (5,1 cai). Nong
do 150 ppm (CT4) tiép tuc cho thay hiéu qua vuot
troi voi so ré trung binh cao nhat 1a 5,1 céi. Tuong
te nhu ty 1€ ra ré, nong do 200 ppm (CT5) lam
giam so6 ré xuong 4,1 cai, thap hon dang ké so voi
150 ppm. NAA khong chi ting ty 1é canh ra ré ma
con cai thién chat lwong bo ré bang cach ting so
luong ré tréen moi hom, dac biét & néong do 150

(d), CT4: 150 ppm NAA

(e), CT5: 200 ppm NAA

Hinh 3. Hinh anh thé hién su 4nh hudng ctia ndng do chat diéu hoa sinh truéng NAA dén kha ning sinh
triedng cta canh giam Tra hoa @6 canh don
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Chiéu dai ré trung binh ctia nghiém thic doi
ching (CT1) 1a 6,2 cm. Chiéu dai ré tang dan tu
nong do 50 ppm (7,5 cm) dén 150 ppm (9,4 cm).
Néng do 150 ppm (CT4) tiép tuc 1a néng do toi uu,
mang lai chiéu dai ré trung binh cao nhat 1a 9,4
cm. Nong do 200 ppm (CT5) lam giam chiéu dai ré
xudng 7,9 cm, thap hon so voi 150 ppm. NAA &
nong do to6i vu (150 ppm) thuac ddy su phat trién
chiéu dai ctia ré, tao ra mot hé thong ré manh me
va sau rong hon. Ré dai hon khong chi ting kha
nang hap thu nudc va dinh dudong ma con cai thién
st 6n dinh cta cay con, dic biét quan trong khi
cay duoc chuyén ra moi truong tu nhién. Mot hé
thong ré sau va phat trién tot 1a nén tang cho su
sinh truong khoe manh va niang suat cao cta cay
trudng thanh.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Thoi diém giam canh c6 anh huéng dang ké
dén kha ning ra ré ctia hom. Trong cac thoi vu
nghién cttu, gidm vao vu xuan (thang 2 - 3) cho ty
lé ra ré cao nhat, thoi gian ra ré ngan va cay con
phat trién dong déu hon so voi cac mua vu con lai.
Gia thé c6 vai tro quan trong trong viéc cung cap
do thoang khi, gitt 4m va tao diéu kién thich hop
cho su phat trién ctia ré. Trong cac cong thic khéao
sat, gia thé 50% dat + 50% trau hun cho hiéu qua
vuot troi, voi ty 1é ra ré va ty 1é song cao hon ro rét
so voi cac loai gia thé phoi tron khac. Ngoai ra, cay
con trén gia thé dat phoi tron véi trau hun co6 hinh
thai ré khoe, it bi thoi, thuan loi cho viéc tach bau
trong ra bau 16n hoac chuyén ra vuon wom.

Viéc xtt Iy hom bang a-NAA c6 tac dung kich
thich su hinh thanh ré, ting ty lé ra ré, rut ngin
thoi gian ra ré va cai thién su phat trién sinh
duong ban dau. Trong cac nong do khao sat, 150
ppm duoc x4c dinh 1a néng do toi wu, cho két qua
cao nhat vé ty 1é ra ré, chiéu dai ré trung binh, so
ré/hom va ty lé song sau ra ré.

4.2. Kién nghi

Khéo sat b sung cac yéu t6 ky thuat khac co
kha niang anh huong dén két qua giam canh nhu:
Cuong d¢ anh sang, @6 4m va thanh phan gia thé,
ché do tuéi nudce, nhiet do moi truong, ciing nhu
cac bién phap cham séc sau khi ra ré nham tdi wu

héa va hoan thién quy trinh nhan giong loai Tra
hoa d6 1a don.

LOI CAM ON

Nghién cuu duoc nhan tai tro boi B khoa hoc
va Cong nghé thong qua Pé tai cap Nha nuoc Ma so:
NVQG -2022/PT.10. Nhom tdc gid xin tran trong
cdam on B khoa hoc va Cong nghé.

TAI LIEU THAM KHAO

1. Ninh, T. T., & Hakoda, N. (1998). Camellia
rubriflora. International Camellia Journal, 30, 77-82.

2. Rivers, M. C & Orel, G. (2018). Camellia
rubriflora. The IUCN Red List of Threatened
Species.

3. S& Khoa hoc va Cong nghé Lang Son, 2023.
Ky thuat trong tham canh tra hoa ving huyén
Pinh Lap.

4. Tran Héng Son, 2022. Anh hiuéng ciia loai
hom, thoi vu va gid thé giam hom dén kha nang
nhan giong Tra bac (Camellia dormoyana) ¢ Lam
Dong. Tap chi Khoa hoc va Phat trién Nong thon.

5. Henrique, A., Campinhos, E.N., Ono, E.O.,
and se Pinho, S.Z. (2006). Effect of plant growth
regulators in the rooting of Pinus cuttings.
Brazilian Archivers of Biology and Technology,
49(2): 189 - 196.

6. Dang Van Dong (2021). Nghién cuu duy tri
va phdt trién mot so giong hoa tra (Camellia
Japonica L.) ¢ Phung Cong, Van Giang, Hung Yén.
Bao c4o nghiém thu dé tai, S6 KH&CN tinh Hung
Yén

7. Rivers, M. C & Orel, G. (2018). Camellia
rubriflora. The ITUCN Red List of Threatened
Species.

8. Ha Duy Truong, Tran Trung Kién, Nguyén
Quynh Anh, Hoang Kim Diéu, Liru Thi Xuyén, Vi
Thanh Tuyét, 2022. Nghién ctru anh hudng ctia mot
so chat diéu hoa sinh truong dén kha niang nhan
giong cay tra hoa vang bang phuong phap giam
canh tai tinh Yén Bai. 7ap chi Khoa hoc va Cong
nghé Pai hoc Thai Nguyén, 227(10): 112 -119.

9. Wazir, J. S. (2014). Effects of different
concentrations of IBA on rooting of Camellia
cuttings. International.

76 NONG NGHIEP VA MOI TRUONG - THANG 11/2025



KHOA HOC & CONG NGHE

10. K Siddeswaran; P M Shanmugam (2013). principles and practices, Fourth edittion. Prentiec

Organic Nutrient Management in Chillies - Hall Interrna- tional Ine U.S.A.

Bengal Gram - Baby Corn Sequence. Journal of 13. Hartmann, H. T., Kester, D. E., Davies,
Agricultural Sciences and Veterinary Medicine, 1 g T., & Geneve, R. L. (2011). Plant Propagation:
(), 122 - 126. Principles and Practices (8th ed.). Prentice Hall.

11. Hartman, T. H., Kester, D. E., Davies, F. T.
and Geneve, R. L. (1997). Plant propagation:
principle and practices, 6th Ed, Prentice Hall Inc.
Upper Saddle River, New Jersey USA, 770pp.

12. Hartmann, H. T (1983). Plant propagation

14. Long, J. C. (1932). The influence of rooting
media on the character of roots produced by
cutting. Proceedings of Annual Horticultural
Science. 29: 352 - 355.
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Abstract

Camellia rubriflora is an endemic species that was first discovered and described in 1998 in Tam
Dao National Park. The species is characterized by single red flowers and has high ornamental as
well as conservation value. This study aimed to evaluate the effects of cutting season, growing
substrates, and a-naphthaleneacetic acid (0-NAA) concentrations on the rooting ability of stem
cuttings of C. rubrifiora, a native plant species of high conservation importance in Vietnam. Three
independent experiments were conducted using a completely randomized block design, each
comprising four to five treatments with three replications. The evaluated parameters included
survival rate, rooting percentage, number of roots per cutting, and root length after 120 days of
propagation. The results showed that cuttings taken in the spring season (February-March),
grown in a substrate consisting of 50% soil and 50% carbonized rice husk, and treated with o-NAA
at a concentration of 150 ppm produced the best results, with a rooting percentage of 72.3%, an
average of 5.1 roots per cutting, and a survival rate of 77.8%. These results provide a scientific
basis for the vegetative propagation of C. rubriflora, contributing to the conservation and
development of this valuable plant genetic resource.

Keywords: Camellia rubrifiora, single-petaled red camellia, cutting method, cutting season,
substrate composition, NAA.
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NGHIEN CUU NHAN GIONG /V VITRO LOAI SAM CAU
(Curculigo orchioides Gaertn.) THU THAP
TU PHUONG HOA BINH, TINH PHU THO

Nguyén Thi Tho', Hoang Thi Tham!, Nguyén Thi Trang’,

Téng Ba Duy', Chu Quymh Hoa!, Biii Ut Thom', Khudt Thi Hai Ninh®*
1 Vien Cong nghé sinh hoc Lam nghiép, Truong Pai hoc Lam nghiép

* Email: ninhkt@vnuf.edu.vn

TOM TAT

Sam cau (Curculigo orchioides Gaertn.) 1a mot loai cay duoc lieu quy, duoc stt dung nhiéu trong
y hoc ¢6 truyén. Hién nay, Sam cau dang bi can kiét ngoai tu nhién va duoc xép hang nguy cap
EN trong Sach d6 Viéet Nam nam 2024. Vi vay, viéc ap dung phuong phap nhan giong in vitro sé
g6p phan bao ton va phat trién loai cay nay. Lat cit mong ngang than ré (LCM) va manh 14 in
vitro (ML) duoc stt dung lam vat liéu nhan giong trén moi truong Murashige va Skoog (MS) chita
3% sucrose, 0,1% than hoat tinh, 0,7% agar. 6-benzylaminopurine (BAP), thidiazuron (TDZ) nong
do 0,5 - 2 mg/1 két hop voi indole butyric acid (IBA), o-naphthalene acetic axit (NAA) & nong do
0,5 mg/1 duoc stt dung dé danh gia kha nang tao mo seo, tai sinh choi, tao cay hoan chinh. Két
qua cho thay: St dung HgCl, 0,1% dé khtr triing mau than ré trong 16 phut cho 83,33% mau sach
hitu hiéu sau 4 tuan nuéi cdy. Moéi truong MS + 1,5 mg/1 TDZ + 0,5 mg/1 IBA 1a thich hop cho tai
sinh chéi truc tiép ttt LCM va ML (ty 1é tai sinh choi 98,9 - 100%, 5,72 - 7,85 cho6i/mau va 4,85 - 5,39
cm/chéi). Moéi truong cam tmg tao moé seo tir LCM va LC gom MS + 1,5 - 2 mg/1 IBA + 1 mg/1
TDZ (v6i 100% mau tao mo seo, 92,22 - 100% mau tai sinh choi va 3,67 - 4,63 cho6i/mau sau 10 tuan
nuoi cdy). Tai sinh choi tir mo seo trén moi truong MS 1,0 mg/1TDZ + 0,5 mg/1 NAA) bs sung 3%
sucrose, 0,1% than hoat tinh, 0,7% agar (dat 97,78% mo seo tai sinh chéi, 9,97 choi/méau va 4,41
cm/chéi). Cay con hoan chinh duoc hinh thanh trén méi truong MS c6 bé sung 1,5 mg/1IBA (voi
97,78% choi ra ré, 7,13 ré/chéi, chiéu dai ré 5,33 cm, ré to map, trang, phan nhanh nhiéu). Cay mo
duoc ra ngo6i trén gia thé gom dat tang B, trau va xo dura (2: 1: 1) cho ty 1é cay song 83,33%, luong
tang trudng chiéu cao 2,04 cm sau 1 thang trong.

Tt khoa: Mo seo, nhan giong in vitro, Sam cau, t4i sinh choi.

khan ctia nhan giong bang hat 1a ty 1é ndy mam
thap, trong khi phuong phap nhan giong bang
than ré kha han ché do méi cay giong phai c6 mot
phan cu va phan ngon moi dam bao cay co thé
s6ng. Phuong phap nhan giong bang ky thuat in
vitro mang lai nhiéu vu di€ém vuot troi, cho phép
nhan giong nhanh choéng voi s6 luong lon khong
phu thudc vao mua vy, ddm bado cung cidp cay
giéng quanh nam.

1. BAT VAN BE

Sam cau (Curculigo orchioides Gaertn.) thugc
ho Hypoxidaceae, 1a loai cay c6 gia tri y té€ cao,
chtra nhiéu hop chat quy nhu: Saponin, flavonoid,
alkaloid, steroid... Sam cau c6é tac dung ting cuong
sttc khoe, ho tro noi tiét to va cai thién sinh i nam,
chong oxi hoa, taing cuong mién dich, bao vé té
bao, khang viém, giam dau va bao vé gan [1 - 3].
Hién nay, nhu cau st dung Sam cau ngay cang 16n,

trong khi nguén cung cht yéu 1a khai thac cay tu
nhién, dan dén cay bi mat dan trong tu nhién. Sim
cau duoc xép vao hang nguy cap EN trong Sach
bo Viet Nam (2024) [4]. Nhan giong Sam cau
ngoai tr nhién cha yéu tir hat hodc than ré. Kho

Hién nay, da c6 mot s6 cong bo vé nhan giong
In vitroloai Sam cau [5 - 12]. Tuy nhién, cac nghién
ctru cho thay nguédn gen, vat liéu va moi treong nudi
cay ¢6 anh huong dén kha nang nhan choi, ty lé
choi ra ré, chat luong cay con. Vi vay, doi voi timg
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nguodn gen, loai vat lieu cu thé can nghién ctru dé
xac dinh duoc moi truong nudi cay thich hop moi
mang lai hiéu qua nhan giéng cao. Bai bao nay trinh
bay két qua nghién ctru nhan giong in vitro loai SAam
cau tir nguéon gen duoc thu thap tai phuong Hoa
Binh, tinh Phu Tho.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

- Vat lieu thuc vat: Than ré cay Sam cau sinh
truong, phat trién tot, khong bi sau, bénh hai duoc
thu thap tai phuong Hoa Binh, tinh Pha Tho.

- Moi truong nudi cdy: Moi truong MS
(Murashige va Skoog, 1962) [13] duwoc st dung
trong nghién ctu. Tuy theo muc dich thi nghiém,
cac chat diéu hoa sinh truong (CDHST) nhu: BAP,
TDZ, IBA, NAA va sucrose, than hoat tinh, agar
duoc b sung thém. Tat cad cac moi truong nudi
cay duoc diéu chinh pH = 5,7 truoc khi khit tring
& 118°C, ap suat 0,8 atm trong 20 phut.

- DPiéu kién nuodi cdy: Mau dugc nudi trong
diéu kién nhiet do 26 + 1°C, cuong do anh sang
2.000 lux, thoi gian chiéu sang 10 gio/ngay.

2.2. Phuong phap nghién ctru.

Céc thi nghiém duoc bo tri hoan toan ngau
nhién, moi thi nghiém lap lai 3 1an, méi lan lap
quan sat 30 mau.

2.2.1. Tao mau sach Sam cau

Mau vat 1a phan than ré ctia Sam cau, duoc rita
sach so b6 dudi voi nudc chay trudc khi duoc lam
sach bang nudc xa phong loang va duoc rira bang
nudc cat vo trung 2 - 3 lan. Sau d6, mau duoc khir
trung bang HgCl, 0,1% tir 10 - 19 phut, rtra lai 4 - 5
lan bang nudc cat vo triung. Sau khi khit triing mau
duoc cat bo nhitng phan moé bi tham va duogc ciy
vao moi truong tai sinh MS + 3% duong sucrose +
0,7% agar.

Thu thap s6 liéu sau 4 tuan nuoi cay: S6 mau
sach va s6 mau sach tai sinh chéi. Mau khong bi
nhiém nam, khuin duoc st dung cho cac nghién
ctru ti€ép theo.

2.2.2. Nhan choi Sam cau

- T4i sinh choi truce tiép tir It cat mong ngang
than ré va manh I4 in vitro

Cac mau Sam cau bat chéi hitu hiéu duoc chia
lam 2 phan: Than ré dugc cit ngang thanh cac lat
mong (LCM) khoang 1x 1 x 0,2 cm va la in vitro
duoc cat thanh cac manh co kich thudc khoang 0,5
x 1 ecm. Cay chuyén cac LCM va ML sang moi
truong tai sinh choi MS + 3% sucrose + 0,7% agar +
0,1% than hoat tinh va b sung BAP hoidc TDZ két
hop IBA tao thanh cac cong thuc: BI1 (0,5 mg/1
BAP + 0,5 mg/11BA), BI2 (1,0 mg/1 BAP + 0,5 mg/1
IBA), BI3 (1,5 mg/1 BAP + 0,5 mg/1 IBA), BI4 (2,0
mg/1 BAP + 0,5 mg/11BA), TI1 (0,5 mg/1TDZ + 0,5
mg/11BA), TI2 (1,0 mg/1TDZ + 0,5 mg/1 IBA), TI3
(1,5 mg/1 TDZ + 0,5 mg/1 IBA), TI4 (2,0 mg/1 TDZ
+0,5 mg/1IBA). S6 mau tai sinh chéi, so6 chéi trung
binh (TB)/mau, chiéu cao chéi dugc thu thap sau
10 tuan nuoi cay.

- T4i sinh choi thong qua tao mo seo

Tao mo seo tir lat cat méng than ré va manh 14
1in vitro: LCM va ML c6 kich thuéc twong tie nhu thi
nghiém trén duoc dat vao moi truong tao mé seo
MS + 3% sucrose + 0,7% agar b6 sung, 1,5 - 2 mg/1
IBA két hop v6i 0,5 - 1 mg/1 TDZ. Thu s6 liéu sau
10 tuan nuoi cdy: S6 mau tao mo seo, s6 choi
TB/maAu, chiéu cao chdi (cm).

T4i sinh choi tir mo seo: Cac khoi mo seo co
kich thuoc 0,5 x 0,5 cm duoc chuyén vao moi
truong tai sinh chéi MS + 3% sucrose + 0,7% agar +
0,1% than hoat tinh va b6 sung 0,5 - 2 mg/1 TDZ
két hop voi 0,5 mg/1 IBA hoic 0,5 mg/1 NAA. Thu
s6 liéu sau 8 tuan nudi cdy: S6 mau tai sinh choi, so
chéi trung binh/mau, chiéu cao.

2.2.3. Tao cdy Sam cau in vitro hoan chinh

Chéi c6 chiéu cao tir 3,5 - 4 cm, 3 - 4 1a/chdi,
sinh truong tot duoc kich thich tao ré trén moi
truong MS + 3% sucrose, 0,1% than hoat tinh, 0,7%
agar va 0,5 - 2 mg/1 IBA hoac 0,5 - 2 mg/1 NAA.
Thu s6 liéu sau 4 tuan nudi cay: So6 choi ra ré, so ré
trung binh/choi, chiéu dai.

2.2.4. Ra bau cdy Sam cau in vitro

Cac binh cay mo6 hoan chinh dugc dat trong
nha huin luyén cé anh sang tan xa 1 tuan trudce khi
dua ra ngoai vuon wom. Cay con Sim cau ra ré co
du tiéu chuén (cao 6- 7 cm, 14 xanh dam, than ctng,
4-61é,rédaid-5cm) duoc trong vao bau dat kich
thudc 8 x 12 cm chira gia thé (GT1: 100% dat tang B
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sang ky); GT2: 75% dat tang B + 25% trau hun; GT3:
75% dat tang B + 25% xo dura; GT4: 50% dat tang B +
25% xo dira + 25% trau hun). Bau duoc xit ly bang
dung dich thuéc tim 0,1% trudc khi cdy cay. Sau
khi cdy cay va tudi phun swong xong tién hanh che
luéng cay da cdy bang vom nilon trang dé giit do
am cho cay, che sang 75% (trong 15 ngay dau), che
50% cho 15 ngay ké tiép. Tuoi nuéc dang phun
suong 3 - 5 lan/ngay tuy thoi tiét. Thu s6 lieu sau 1
thang ra ngoi: S6 cay song, ting trudng chiéu cao
va chat luong cay.

2.2.5. Phuong phap thu thap va xi Iy so liéu

So sanh gitta cac cong thiee thi nghiem vé ty lé
mau sach, ty 1é mau tao cum chéi, ty 1é choéi ra ré
béang tieu chuén khi binh phuong (52), déng thoi

tim cong thtc tot nhat bang tiéu chudn U (so sanh
2 mau vé chat). So sanh gitta cac cong thuc thi
nghiém vé s6 luong choi/cum, chiéu dai choi,
chiéu dai ré va so6 luong ré/cay, chiéu cao cay
bang phan tich phuong sai mot nhan t6. Tim cong
thirc tot nhat bang tiéu chudn ducan, muc sai khac
c6 y nghia p = 0,05. S¢ liéu da thu thap duoc xit ly
bang phan mém SPSS va Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua tao miu sach Sam cau

Mau sau khi duoc khtr tring, nudi cdy 4 tuan
va két qua duoc thu thap, xit ly thong keé va duoc
thé hién & hinh 1.
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Hinh 1. Ty 1é mau vé tring Sam cau khi kht tring bang HgCl, 0,1%
(KT1: 10 phat, KT2: 13 phut, KT3: 16 phut, KT'4: 19 phat)

Hinh 1 cho thdy, cac cong thic khtt trung
duoc bo tri c6 anh hudng ro rét len kha nang tao
mau sach va kha ning tai sinh chéi Sam cau. Ty 1é
mau sach ty 1é thuan véi thoi gian khtt trung, gia
tri cao nhat ghi nhan duoc & cong thiac KT4
(93,33%). Tuy nhién, & cong thic KT3 cho ty 1é
mau sach c6 kha ning tai sinh chéi cao nhat
(83,33%). Thoi gian khir trung 10 - 13 phut chua da
lam sach mau, ty 1¢é mau nhiém cao, thoi gian 19
phut c6 thé gay doc cho mau. Nhu vay, voi than ré
Sam cau co6 thé dung HgCl, 0,1% trong 16 phut dé
khtr triing, cho ty 1é mau sach va ty 1é mau sach tai
sinh choi lan luot 1a 88,89 va 83,33%. Nghién ctu
cua Truong Thi Bich Phuong va cs (2018) da sir
dung HgCl, 0,1% trong 16 phuat khit trung doan
than Sam cau va thu duoc ty 1é mau sach song 1a
69,08% [12].

3.2. K&t qua nhan chéi Sam cau

3.2.1. Tii sinh choi truc tiép tir It cat mong
than ré va I4 in vitro

Két qua téi sinh choi truc tiép tir lat cat mong
than ré:

Cac LCM duoc dat vao cac moi truong MS bé
sung 0,5 - 2 mg/1 BAP hoac 0,5 - 2 mg/1 TDZ. Két
qua thi nghiém duoc ghi nhan sau 10 tuan nuoi
cay va duoc thé hién & hinh 2.

Hinh 2 cho thay, cac t6 hop CDHST c¢6 anh
hudng ro rét dén kha ning tai sinh chdi truc tiép
tir LCM Sam cau. O cac moéi truong c6 su két hop
gitta BAP va IBA cho thay: Cong thitc chtta 2 mg/1
BAP cho ty 1¢ tai sinh choi va s6 choi trung binh
lan luot 1a 100% va 3,07 choi (Hinh 2A, B). Két qua
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nghién ctru ctia Salema va cs (2007) cho thay, 2
mg/1 BA, 100 mg/1 adenine sulfate, 0,25 mg/1 IBA
va 3% sucrose 1a thich hop cho tao cum chéi Sam
cau tir dinh sinh trudng véi 90,8% mau tao cum
chéi va 6,8 choi/mau [5]. Theo Truong Thi Bich

Phuong va cs (2018), nuoi cdy doan than Sam cau
trong moi truong MS c6 bé sung 3,5 mg/l BAP
cho ty le tai sinh choi 96,46% va trung binh 2,56
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Hinh 2. Kha niing tai sinh chéi tryc ti€p tit LCM Sam cau & céc t6 hop CDHST khac nhau

Trong cac moi truong co6 su két hop gitta TDZ
va IBA, s choi trung binh va chiéu cao choéi ting
ty 1é thuan voi nong do TDZ, ghi nhan gia tri cao
nhat & cong thuc TI3 (5,72 chéi/mau va 5,39
cm/choi, twong tmg) (Hinh 2D, E, F). Tuy nhién,
tang ti€p TDZ lén 2 mg/1 s6 choi va kich thuoc
chéi giam xuong. Khi so sanh 2 cong thtc tot nhat
trong hai nhom phoi hop CDHST, cong thic TI3
mang lai hiéu qua tai sinh choi t6t hon so voi BI4.

Nhu vay, voi vat lieu 1at cat méng than ré moi
truong MS chua 1,5 mg/1 TDZ, 0,5 mg/1 IBA la
thich hop nhat cho tai sinh choi truc tiép véi 5,72
chdi/mau va 5,39 cm/chdi.

Két qua t4i sinh choi truc tiép tir manh 14 in vitro:

Cac manh 14 in vifro duoc dat vao cic moi
truong tai sinh chita cac CDHST khac nhau. Két qua
thi nghiém duoc thé hién & hinh 3.
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Hinh 3. Két qua t4i sinh chéi truc tiép tit ML Sam cau & cac t6 hop CDHST khac

Hinh 3 (A, B, C) cho thay, cac t6 hop BAP két
hop IBA khac nhau c6 anh hudng ro rét lén kha
nang tai sinh chai tt ML. Trong d9, ty 1é mau tai
sinh choi va s6 chdi trung binh/mau tang ty lé

thuan voi nong d6 BAP duwoc b6 sung vao moi
truong nuoi cdy. S6 chdi/mau dat gia tri cao nhat &
cong thirc BI4 (2,14 chdi) nhung chiéu cao chéi &
BI4 thap hon BI3 (Hinh 3C). Trong moi truong c6
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su két hop gitta TDZ vo6i IBA: Két qua cao nhat
duoc ghi nhan & cong thuc TI3 voi ty 1é tai sinh
98,9%, sO choi trung binh/mau 7,85 chéi. So sanh
gitta 2 nhom cong thicc cho thdy, cac cong thic
chtta TDZ c6 muc phan hoa va phat trién 14 manh
hon nhiéu so véi cac cong thic co BAP (Hinh 6)
va c6 thé khang dinh kha nang tai sinh chdi truc
tiép ter ML tot nhat trén moi truong TI3 (1,5 mg/1
TDZ + 0,5 mg/1IBA) (Hinh 3D, E, F). Két qua nghién
ctu ctia Nguyén Thi Lai va cs (2018) da ghi nhan 8
chéi/mau va 3,9 1a/choi, sau 6 tuan khi nuoi ciy

dinh sinh truong Sam cau trén moéi truong MS co
b6 sung 30 g/1 sucrose + 5,5 g/1 agar + 200 ml/1
nuéc dua + 1 g/1 than hoat tinh + 1,5 mg/1 TDZ +
0,5mg/11IBA [9].

3.2.2. T4i sinh choi qua mo seo
- Két qua tao mo seo tir Iat cat mong than ré:

Céc lat cat mong ngang than ré Sam cau duoc
chuyén vao moi truong MS c6 b6 sung 1,5 - 2 mg/1
IBA va 0,5 - 1mg/1 TDZ. Két qua duoc thé hién
trong bang 1.

Bang 1. Két qua tao mo seo Sam cau tit LCM sau 8 tuan

CDHST (mg/l) | Tyle miutao | Ty1é mautai | S6chéitrung | Chiéu cao
CTIN A . N . x N

IBA TDZ mo seo (%) sinh choi (%) binh/mau choi (cm)
MSC1 1,5 0,5 100 56,67 1,10 + 0,204 0,50 + 0,03"
MSC2 | 1,5 1,0 100 100? 3,67 +0,15* 0,76 +0,1°
MSC3 2 0,5 100 73,33 2,23 +0,12¢ 0,44 + 0,07
MSC4 2 1,0 100 86,67 2,57+0,15° 0,66 + 0,07%

Sig. 0,0001 0,0001 0,002

Ghi chu: Trong cung mot cot, cdc chir cdi khdc nhau biéu thi sir sai khac vé mat thong ké co y nghia

¢ mutc xdc suat 95% CTTN: Cong thitc thi nghiém.

Tt két qua bang trén cho thay khong cé su
khéac biét nhau vé ty 1é mau tao mo seo & 4 cong
thic thi nghiém, ca 4 cong thirc déu cho 100% so
mau tao mo seo. Khong chi hinh thanh moé seo ma
tren LCM con xuat hién cac phoi soma roi tao
chéi. Ty lé mau tao chéi, s6 chdi trung binh/mau
va chiéu cao chéi dat gia tri cao nhat & cong thirc
MSC2. O cac cong thic c¢6 nong do IBA cao, TDZ
thap hon cac mau c6 xu huéng tao mo seo, it tai
sinh choi nguoc lai ty 1€ su tai sinh choi tang len.
Nhu vay, TDZ c6 anh huong kha r6 1én kha nang
tai sinh choi ctia Sdm cau. Két qua nghién ctu ctia
Nguyén Thi Thuy Diém va cs (2021) da ghi nhan

su két hop gitra 0,5 mg/1 TDZ va 1,5 mg/1 IAA cho
ty 1é mau song, tao mo seo, tai sinh choi va so choi
tt LCM lan lwot 1a 100%, 80,0%, 83,3% va 3,4
chdi/mau [10]. Than ré tao mo seo tot trén moi
truong c6 b6 sung 1,5 mg/1 BAP két hop voi 0,25
mg/1 IAA [7]. Trong nghién cttu nay moi truong
MS chura 1,5 mg/1 IBA, 1 mg/1 TDZ la thich hop
nhat voi 100% LCM tao mo seo va tai sinh choi
(3,67 chdi/mau, cao 0,76 cm/chdi).

- Két qua tao mo seo tir manh I4 in vitro

Két qua cam tmg mo seo tir manh 14 Sam cau
in vitro dugc danh gia sau 8 tuan nuoi cay va duoc
thé hién & bang 2.

Bang 2. Két qua tao mo seo Sam cau tir manh 14 in vitro
CTIN CDHST (mg/1) Ty le mautao | Tyle ma?m tai sinh S6 choi trung
IBA TDZ mo seo (%) choi (%) binh/mau
MSL1 1,5 0,5 72,22 71,11 2,53 + 0,24¢
MSL2 1,5 1,0 90,00 86,67 3,29+0,18"
MSL3 2 0,5 84,44 25,56 1,5+0,17¢
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MSI4 2 1,0 100

92,22 4,63 +0,37

Sig. 0,0001

0,0001 0,0001

Ghi chu: Trong cung mot cot, cac chir cdi khdc nhau biéu thi sir sai khac vé mat thong ké co y nghia

¢ mutc xdc suat 95% CTTN: Cong thitc thi nghiém.

Két qua & bang 2 cho thay cé su khac biét ro
rét gitta cac nghiém tht & ca 3 chi tiéu danh gia. O
cung noéng do TDZ, cong thic c6 nong do IBA cao
cho ty 1é tao mo6 seo cao hon. Nguoc lai, cung
nong do IBA, cong thitc c6 néng do TDZ cao hon
cho ty lé tai sinh choi cao hon. Gi4 tri cao nhat & ca
3 tieu chi danh gia thuoc vé cong thiec MSLA4 voi
100% mau tao mo seo, 92,22% mau tai sinh choi va
4,63 cho6i/mau. Két qua nghién ctu ctia Nguyén Thi
Thay Diém va cs (2021) da ghi nhan su két hop
gitta 0,5 mg/1 TDZ va 1,5 mg/1 IAA giap 60%
cudng 14 song va tao mo seo, 67% mau tao chéi voi
2,3 ch6i/mau; voi mau ban 14 trong moi truong bé
sung 1 mg/1 TDZ va 1,5 mg/1 IAA cho két qua
96,7% mau song va tao mo seo, 71,7% mau tai sinh

chéi voi 3,3 choi/mau [10]. Két qua nghién ctu ctia
Tran Thi Linh Giang va cs (2021) da thu nhan két
qua tao mo seo tit 14 Sam cau tot nhat trén moi
truong bé sung 3 mg/12,4 - D sau 4 tuan nudi cay
[11]. Qua phan tich két qua trén, c6 thé khang
dinh moi truong thich hop tao mé seo tir manh 14
in vitro 1a MS c6 b6 sung 2 mg/1 IBA va 1 mg/1
TDZ.

- Két qua nhan choi in vitro tir mo seo:

Nhimg khoi mo seo dugc cam tmg thanh cong
ttr mau 14 va than ré duoc stt dung lam vat lieu dé
danh gia kha nang tai sinh choi tir mo seo. Két qua
tai sinh chéi ghi nhan sau 8 tuan nuoéi cay duoc thé
hién & bang 3.

Bang 3. Két qua anh hudng ctia TDZ két hop IBA hoic NAA
lén kha ning tai sinh chdi Sdm cau tir mé seo

CTIN CDHST (mg/1) Ty le ma?m tai S6 choi trung Chiéu cao chéi
TDZ IBA NAA sinh choi (%) binh/mau trung binh (cm)
NC1 0,5 0,5 0 85,56° 5,26 £ 0,51¢ 1,11 +0,13°
NC2 1,0 0,5 0 91,11° 6,47 + 0,32 1,19 +0,13°
NC3 1,5 0,5 0 96,67° 9,46 £0,18* 1,94 + 0,22°
NC4 2,0 0,5 0 96,67° 9,60 +0,14* 1,69 + 0,08
Sig. 0,003 0,0001 0,0001
NC5 0,5 0 0,5 81,11° 6,17 + 0,56 2,50 £ 0,36°
NC6 1,0 0 0,5 97,78 9,97 £0,79* 4,41+0,38
NC7 1,5 0 0,5 97,78 8,92 + 0,26 3,46+ 0,19
NC8 2,0 0 0,5 95,56 7,27 +£0,45° 2,99 + 0,18
Sig. 0,0001 0,0001 0,0001

Ghi chu: Trong cung mot cot, cdc chir cdi khac nhau biéu thi sur sai khic vé mat thong ké co y nghia

¢ mutc xdc suat 95%; CTTN: Cong thitc thi nghiém.

Bang 3 cho thdy, cac cong thitc thi nghiém c6
anh huong khac nhau ro rét lén kha nang tao choi
tir mo seo. O nhom cong thic moi truong két hop
gitta TDZ va IBA ghi nhan cong thic NC3 va NC4
co két qua tuong duong nhau ¢ cac tiéu chi theo
doi (~ 97% mau tai sinh choi, ~ 10 chdi/mau va

chiéu cao chéi 1,69 - 1,94 cm). O nhém cong thic
moi truong cé su két hop gitta TDZ voi NAA, ty lé
mau tai sinh chéi dat tir 81,11 - 97,78%. Trong d9,
cong thuc vuot troi 1a NC6 voi 97,78% mau tai sinh
chéi, 9,97 choi/mau va choéi cao trung binh 4,41
cm. O cac cong thirc c6 su phoi hop TDZ va NAA
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chéi phan hoéa 14 nhanh hon, chiéu cao chéi lon
hon so véi su phoi hop gitta TDZ va IBA. Nhu vay,
c6 thé str dung 1,0 mg/1 TDZ két hop voi 0,5 mg/1
NAA dé nhan chéi tir mo6 seo Sam cau voi ty lé
mau tao chéi va s6 chdi trung binh lan luot 1a
97,78%, 9,97 ch6i/mau va 4,41 cm/choi.

3.3. Két qua phat sinh ré Sam cau in vitro

Cac choi Sam cau in vitro dat tiéu chuin duoc
cay chuyén sang moi truong ra ré co b6 sung IBA
hoac NAA nong do tir 0,5 - 2 mg/1. Két qua duoc
ghi nhan sau 4 tuan nudi cdy va dugc thé hién &
bang 4.

Béng 4. Anh hudng ctia IBA va NAA lén su phat sinh r& Sam cau in vitro

CTIN CDHST (mg/1) Ty lé: rr(l)ﬁu S6 lu’gng ré E@ng Chiég dai ré trung
IBA NAA raré (%) binh/choi binh (cm)
IB1 0,5 0 77,78 4,50 +0,75° 1,56 + 0,25¢
IB2 1,0 0 87,78 5,23 + 0,50 3.87+0,35
IB3 1,5 0 97,78 7,13 £0,80* 5,33 £0,45*
1B4 2,0 0 81,11 6,16 + 0,25® 4,17 + 0,58
Sig. 0,0001 0,004 0,001
NA1 0 0,5 74,44 2,57 +0,57 2,17 +0,31¢
NA2 0 1,0 82,22 3,30 £0,40 2,83 + 0,35
NA3 0 1,5 88,89 4,77 +£0,51 3,33+ 0,32°
NA4 0 2,0 72,22 3,13+£0,40 2,60 + 0,27
0,001 0,003 0,011

Ghi chu: Trong cung mot cot, cac chir cdi khdc nhau biéu thi sir sai khac vé mat thong ké co y nghia

¢ mutc xdc suat 95%: CTTN: Cong thitc thi nghiém.

Bang 4 cho thay c6 su khac biét ro rét vé cac
tiéu chi nghién cutu. O cac cong thuc IB1-IB3 cac
chi s6 theo doi tang ty 1é thuan véi su ting nong
do IBA va gia tri 16n nhat duoc ghi nhan & cong
thac IB3 (97,78% chéi ra ré, 7,13 ré/chéi, 5,33
cm/ré), dic biét cac mau déu c6 nhiéu ré lon, ré
phan nhanh nhiéu, c6 mau trang hodc trang nga.
Tuy nhién, khi tang IBA 1én 2 mg/1 & céng thic
IB4 cac chi tiéu theo doi déu giam. Nghién ctru
ctia Nguyén Thi Lai va cs (2018) [9] da tién hanh
thi nghiém ra ré trén cac choéi co6 2 - 3 14 trén moi
truong MS + 30 g/1 sucrose + 5,5 g/1 agar + 200
ml/1 nuéc dira + 1 g/1 than hoat tinh + 0,5 mg/1
IBA sau 6 tuan nudi cdy va dat két qua 10,3 ré/choi
va 5,1 cm/ré. Két qua cta thi nghiém nay c6 su
khac biét voi két qua nghién cttu ctia Nguyén Thi
Lai va cs (2018) [9] co thé do: (1) Vat liéu choi thi

nghiém & 2 thi nghiém co6 s6 14 khac nhau (tudi
choi khac nhau); (2) Thanh phan moéi trueong; (3)
Thoi gian theo doi thi nghiém; (4) Dac biét nguén
gen Sam cau khac nhau.

Trong cac cong thiuc c6 b sung NAA, ca 3
tiéu chi danh gia déu co su sai khac ro rét gitta cac
cong thuc thi nghiém. Noéng do NAA tang tir 0,5 -
1,5 mg/1 (NA1-NA3) két qua thu duoc ting dan va
dat gia tri cao nhat & cong thitc NA3 voi ty 1é mau
ra ré, so ré trung binh va chiéu dai ré lan luot la
88,89%, 4,77 ré va 3,33 cm, ré c6 chat luong tot,
mau trang muét, c6 nhiéu ré to, cac ré phan nhanh
nhiéu. O ndng do6 2 mg/l1 NAA, két qua giam sut.
Nghién ctru ctia Rajanikanth va cs (2019) da thu
nhan két qua 14 ré/choi va 11,92 cm/ré Sam cau
trén moi truong MS c6 bé sung 10,72 ptM NAA
(tuong duong 2 mg/1 NAA) [8]. So sanh két qua
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tao ré & 2 moi truong IBA va NAA t6i wu cho thay,
két qua & cong thie 1,5 mg/1 IBA troi hon so voi
cong thic chita NAA. Nhu vay, xét tong thé trén
cho thdy Sam cau c6 thé ra ré tot & moi truong co
chua 1,5 mg/11BA.

3.4. Két qua anh hudng ctia cac loai gia thé len
cay Sam cau giai doan vuon wom

Cac binh cay Sam cau in vitro hoan chinh
duoc huin luyén trong diéu kién anh sang yéu 1
tuan dé lam quen dan véi diéu kién tu nhién trudc
khi trong vao gia thé. Két qua duoc thu nhan sau 1
thang nuoi trong va duoc thé hién & hinh 4.
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Hinh 4. Anh hudng ctia gia thé lén cay Sam cau giai doan vuon vom

Co su sai khac nhau ro rét vé ty 1é cay song va
luong ting trudng chiéu cao cay giita cac cong
thuec thi nghiém. Két qua thu duogc cao nhat & cong
thiac GT4 (50% dat, 25% xo dita va 25% trau) voi ty
lé cay song cao nhat (93,33%) va muc ting trudng
chiéu cao cay 2,04 cm sau 1 thang. Viéc b6 sung
xo dtra va trau hun giup cai thién dang ké diéu

kién sinh truong ban dau cua cay, giup dat toi xop,
thoang khi ré cay dé hap thu nuodc va chat dinh
duong hon. Nghién ctru ctia Nguyén Thi Lai va cs
(2018) da khang dinh hén hop dat mun véi vun xo
dtra (70:30) 1a thich hop nhat cho su sinh truong va
phat trién cia cay Sam cau giai doan vuon uom
[9].

Hinh 5. Nhan giéng in vitro cdy Sam cau: Mau sach khtt triing béng 16 phut HgCl, 0,1% sau 4 tuan (A);
chéi tai sinh tryc tiép tir LCM (B) va tir ML (C) trén méi truomg MS + 1,5 mg/1 IBA + 1 mg/1 TDZ sau 10
tudn nudi cdy; chdi tai sinh tir mé seo ngudn goc tirt LCM (D) va tir ML (E) trén méi treomg MS + 1,0 mg/1
TDZ + 0,5 mg/1 NAA sau 8 tuan nudi cdy; cay Sam cau in vitro hoan chinh trén méi truong MS + 1,5 mg/1
IBA (F); cay Sam cau trong trén gia thé dat : trau: xo dira (2: 1: 1) sau 1 théang.
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4. KET LUAN

Quy trinh ky thuat nhan giong in vitro loai
Sam cau tir than ré va manh 14 in vitro da duoc
nghién cttu thanh cong, véi hé s6 nhan giong cao.
Than ré duoc khir trung bang HgCl, 0,1% trong 16
phut cho ty 1é mau sach tai sinh chéi 83,33% sau 4
tuan nuoi cdy. Lat cat mong ngang than ré va
manh 14 in vitro tai sinh chéi truc tiép tot trén moi
truong MS + 1,5 mg/1 TDZ + 0,5 mg/1 IBA voi ty 1é
tai sinh choéi 98,9 - 100%, 5,72 - 7,85 choi/mau va
4,85 - 5,39 cm/chéi; 100% mau tao mo seo, 92,22 -
100% mau tai sinh chéi va 3,67 - 4,63 chdi/mau sau
10 tuan nuoi cdy LCM va ML trén moi truong MS
+1,5 mg/1IBA + 1 mg/1 TDZ; méi truong MS + 1,0
mg/1 TDZ + 0,5 mg/1 NAA + 3% sucrose + 0,1%
than hoat tinh + 0,7% agar 1a thich hop nhét cho tai
sinh chdoi qua mo seo voi ty 1é phat sinh chéi
97,78%, 9,97 choi/mau va 4,41 cm/chéi. Ré Sam
cau in vitro duoc hinh thanh trén moi truong MS
c6 b6 sung 1,5 mg/1 IBA, cho 97,78% chdi ra ré,
7,13 ré&/choi, chiéu dai ré 5,33 cm. Cay mo duoc
trong trén gia thé gom dat tang B, trau va xo dira
theo ty 1é 2: 1: 1 cho két qua 83,33% cay song va
luong tang truong chiéu cao 2,04 cm sau 1 thang
trong.
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IN VITRO PROPAGATION OF Curculigo orchioides Gaertn., COLLECTED
FROM HOA BINH WARD, PHU THO PROVINCE

Nguyen Thi Tho', Hoang Thi Tham!, Nguyen Thi Trang’,

Tong Ba Duy’, Chu Quynh Hoa', Bui Ut Thom', Khuat Thi Hai Ninh!

! College of Biotechnology Forestry, Vietnam National University of Forestry
Abstract

Curculigo orchioides Gaertn. is a valuable medicinal species, widely used in traditional medicine.
Currently, wild populations of C. orchioides are declining and they are classified as endangered
species (EN) in the 2024 Vietnam Red Data Book. Therefore, in vitro propagation represents a
crucial approach for conserving and sustainably developing this species. Rhizome cross-section
(RCS) and in vitro leaf segments (ILS) were used as explants for propagation on basal Murashige
and Skoog (1962) (MS) medium supplemented with 3% sucrose, 0.1% activated charcoal, 0.7%
agar. Plant growth regulators, including 6-benzylaminopurine (BAP) and thidiazuron (TDZ) at 0.5
- 2 mg/L combined with indole-3-butyric acid (IBA) or a-naphthalene acetic acid (NAA) at 0.5
mg/L, were applied to evaluate callus induction, shoot regeneration and plantlet formation.
Results indicated that rhizome explants were sterilized with 0.1% HgCl, for 16 minutes, yielded
83.33% clean cultures after 4 weeks. MS medium supplemented with 1.5 mg/L TDZ and 0.5 mg/L
IBA was optimal for direct shoot regeneration from RCS and ILS, achieving 98.9 - 100%
regeneration, 5.72 - 7.85 shoots per explant and shoot lengths of 4.85 - 5.39 cm. Callus induction
was most effective on MS medium containing 1.5 - 2 mg/L IBA and 1 mg/L TDZ producing 100%
callus formation, 92.22 - 100% shoot regeneration and 3.67 - 4.63 shoots per explant after 10
weeks. Shoot regeneration from callus on MS medium 1.0 mg/l TDZ + 0.5 mg/1 NAA
supplemented with 3% sucrose, 0.1% activated carbon, 0.7% agar reached 97.78% regeneration,
9.97 shoots per culture and 4.41 cm/shoot). Complete plantlets were rooted on MS medium with
1.5 mg/L IBA, showing 97.78% rooting, 7.13 roots per shoot, 5.33 cm root length, thick, white and
highly branched roots. Acclimatization on a substrate of B-horizon soil, rice husk and coconut
coir (2: 1: 1) resulted in 83.33% survival, with an average height increase of 2.04 cm after one
month.

Keywords: Callus, Curculigo orchioides, in vitro propagation, shoot regeneration.
Ngay nhan bai: 10/9/2025

Ngay chuyén phén bién: 29/10/2025

Ngay thong qua phan bién: 4/11/2025

Ngay duyét dang: 14/11/2025
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NGHIEN CUU NHAN GIONG /V VITRO CAY GUNG GIO
(Zingiber zerumbet (L.) Roscoe ex Sm.)

Tran Thi Thu Ha® *, Duong Thi Nhung!, D4 Hoang Chung?, Vit Huong Giang1
Vien Lam nghiép va Phat trién bén vimg - Truong Pai hoc Nong lam - Dai hoc Thai Nguyén

* Email: tranthithuha @gmail.com

TOM TAT

Nghién cttu nay nham xay dung quy trinh nhan giong in vitro cay Gung gié (Zingiber zerumbet
(L.) Roscoe ex Sm.) bang ky thuat nuo6i cdy mo té bao thuc vat. Két qua cho thay, xt ly khir tring
mau bang cén 70% trong 60 gidy, sau d6 khir tring bang natri dichloroisocyanurate (NaDCC) &
noéng do 0,5% trong 15 phut, cho ty 1é mau sach dat 76,67% va ty 1é mau ct tai sinh choi 91,30% khi
cdy tréen moi truong MS bé sung 0,1 mg/L BAP. Giai doan tao cum chéi dat hiéu qua cao nhat
trén moi truong MS c6 b6 sung 1,0 mg/L BAP, 0,5 mg/L kinetin va 30 g/L sucrose, véi trung
binh 5,37 chéi/méau va chiéu cao chdi dat 46 mm sau 8 tudn nuoi cdy. Giai doan tao ré dat ty lé
chéi ra ré 100%, trung binh 8,77 ré/cay trén moi truong MS bé sung 0,5 mg/L NAA va 30 g/L
sucrose sau 4 tuan. Cay con hoan chinh duoc trong trén gia thé gém dat, trau hun va mun dtra
theo ty 1e 1: 1: 1, cho ty 1é song 98,33% va chiéu cao trung binh 93,11 mm sau 8 tuan ra ngo6i. Quy
trinh nhan gidng in vitro nay c6 thé duoc ng dung hiéu qua trong san xuit quy mo 16n cay giong
Gumg gio chat luong cao, phuc vu cong tac bao ton va phat trién nguén duoc liéu quy.

Tie khéa: Zingiber zerumbet, nhan giong, in vitro.

1. DAT VAN DE

Gung gi6 (Zingiber zerumbet (L.) Roscoe ex
Sm.), con goi la ging rung, thudc chi Zingiber,
ho Gumg (Zingiberaceae), la loai than thao lau
nam c6 than ré bo ngang, phan b6 cha yéu & cac
vung nui cao phia Bac Viet Nam. Loai nay duoc
xép vao nhom cay thuc phdm quy hiém can duoc
béo ton [1].

Gimg gi6 duoc stt dung phd bién trong y hoc
dan gian dé lam gia vi va diéu tri cac bénh lién
quan dén viém, dau nhic, roi loan tiéu hoa va
nhiém doc. Nhiéu nghién cttu da xac dinh cac hop
chat hoat tinh sinh hoc trong than ré nhu
zerumbone, zingiberene va saponin cé tac dung
chong viéem, chong oxy hoa, khang khudn va tc
ché té bao ung thu [2 - 4]. Zerumbone, hop chat
chinh trong than ré, duoc xem 1a hoat chat c6 tiém
nang ung dung cao trong duoc hoc hién dai.

Do c6 gia tri duoc lieu cao, nguon Glmg gio tu
nhién dang bi khai thac qua muc dan dén suy giam
nghiém trong. Tuy nhién, cac nghién ctru vé nhan
giong in vitro loai Gimg gio tai Viét Nam hién con

han ché, dac biét 1a viec toi vu hoa moi truong va
chat diéu hoa sinh truong (PHST) cho giai doan
tai sinh va ra ré. Viéc nghién cttu tmg dung cong
nghé nuéi cdy mo té bao thuc vat nham nhan
nhanh giong sach bénh, 6n dinh di truyén va bao
tén nguon gen loai Gimng gio 1a hét strc can thiét.
Nghién cttu nay nhidm xay dung quy trinh nhan
giéng in vitro cho loai Gimg gid, gop phan bao ton
va phat trién nguén duoc liéu quy ctia Viet Nam.
2. NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién cttu

Hinh 1. Cay me ldy méu
tai x4 Vi Xuyén - Tuyén Quang
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Vat liéu 1dy mau dé nhan giong tir Vuon giong
goc tai xa Vi Xuyén, tinh Tuyén Quang. Cay me c6
than ré khoe manh, khong nhiém sau, bénh, co
chtta chéi ngtt duoc chon lam vat liéu khéi dau cho
thi nghiém nhan giong in vitro duoc tién hanh tai
Phong thi nghiém nuoi cdy mo té bao ctia Truong
Dai hoc Nong 1am - Dai hoc Thai Nguyén.

2.2. Moi trieong va diéu kién nuoi cdy

Thi nghiém duoc tién hanh trén moi truong co
ban MS c6 b6 sung agar 6 g/L, sucrose 30 g/L,
than hoat tinh 0,1 g/L va cac chat PHST thuc vat
(CPHST) gdém 6benzylaminopurine (BAP),
kinetin (KIN) va o -naphthaleneacetic acid (NAA),
tat ca déu st dung loai c6 do tinh khiét 99% cua
hang Merck. Tuy theo muc tiéu cta ting thi
nghiém, cac chat DPHST duoc bé sung riéng 1é
hodc két hop & cac ndng do khac nhau.

Moi truong nudi cay duoc diéu chinh pH &
mtuc 5,8 tredc khi hap khit triung trong noi hap &
ap suat 1,2 atm, nhiét do 121°C trong 20 phut.

Cac mau duoc nuoi trong diéu kién phong thi
nghiém 6n dinh: Nhiét do 25 + 2°C, cuong do anh
sang 2.000 - 3.000 lux, thoi gian chiéu sang 10 - 12
gio/ngay va chu ky cdy chuyén dinh ky 4
tuan/lan.

2.3. Phuong phap nghién ctru
- Khit trung mau tao vat liéu khdi diu

Ct Gimg gi6 duoc rita sach bé mat duoi voi
nuoc chdy, sau d6 dugc ngidm trong nudc xa
phong loang 15 phut va ti€p tuc duoc rira sach du6i
voi nuoc chdy trong 15 phut. Cac choi nay duoc
ngam trong dung dich kht trung, trang qua nudc
cat vo trung va con 70° trong 60 gidy. Dung dich
khtt trung duogc st dung trong nghién cttu nay bao
gom NaClO 30% va natri dichloroisocyanurate
(NADCC) néng do 0,5% voi thoi gian xtt Iy trong 5,
10, 15, 20 phat.

Mau sau xtt ly, duoc nuoi cay trén moi truong
tai sinh: MS bé sung BAP 0,1 mg/L, sucrose 30
g/L va agar 6 g/L. Ghi nhan phan tram mau sach,
tai sinh bat choi sau 4 tuan khit triing va nudi cay.

- Anh huéng cia chat DHST lén khid nang
nhan choi

Cac choi tai sinh duoc nuoi cdy trén cac moi
truong khac nhau dé danh gia kha niang nhan
nhanh tao cum chéi.

Thi nghiém vé kha nang tao cum chéi duogc
thuc hién trén moi truong MS bé sung agar 6 g/L,
sucrose 30 g/L, BAP (0; 0,5; 1,0; 1,5; 2,0 mg/L),
Kinetin (0; 0,5; 1,0; 1,5 va 2,0 mg/L) va su két hop
gitta BAP va Kinetin dé tim ra moi truong thich
hop nhat. Chi tieu theo doi: S6 choi/mau, chiéu
cao chdi (mm) va dac diém choi duoc ghi nhan
sau 8 tuan nuoi cay.

- Anh huéng ciia NAA dén su hinh thanh ré

Céc cum choi Gumng gié duoc tach ra thanh cac
chéi va ciy trén moi truong khac nhau. Thi
nghiém ra ré duoc thuc hién trong moi truong MS
c6 b6 sung agar 6 g/L, sucrose 30 g/L, than hoat
tinh 0,2 g/L va NAA (0; 0,5; 1,0; 1,5; 2,0 mg/L).

Chi tiéu theo doi: Ty 1é ra ré, s6 ré/choi. Cac
chi tieu duoc ghi nhan sau 4 tuan nuoi cay.

- Anh huéng ciia cic loai gid thé lén su sinh
truong cua cdy giai doan sau in vitro

Cay con in vitro hoan chinh, dat chiéu cao 5- 6
cm c6 tir 2 - 3 14 duoc huén luyén trong diéu kién
nha ludi che sang 50% trong thoi gian 10 ngay. Sau
do, tién hanh 14y cay ra khoi moi truong, rita sach
agar va trong trén cac gia thé nghién ctru da chuén
bi. Gi4a thé bao gom: Dat thit, cat, trdu hun, mun
dira dugc xtt ly v6i thudc trir nAm Ridoml Gold. Thi
nghiém duoc thuc hién trén cac gia thé: bat, dat +
cat (1: 1), dat + trAu hun (1: 1), dat + mun dtra (1:
1), dat + trau hun + xo dura (1: 1: 1).

Theo doi ti lé phan tram cay song sot (%),
chiéu cao cay ngoai viton wom sau 8 tuan trong.

Tat ca cac so lieu duoc thu thap va xit ly bang
phan mém thong ké sinh hoc va phan tich phuong
sai (ANOVA).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Khtr tring mau tao vat lieu khéi dau

Két qua & bang 1 cho thay, viéc stt dung cac
loai chat khtr trung va thoi gian xt Iy khac nhau
anh hudng ro rét dén ty 1é mau sach va ty 1é tai
sinh chéi ctia cay Gung gi6. St dung NADCC
0,5% trong 15 phut cho hiéu qua toi wu, voi ty le
mau sach dat 76,67% va ty lé tai sinh choéi hitu
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hiéu dat 91,30%. Khi tang thoi gian khit trung 1én
20 phut, ty 1é mau sach tang lén 83,33%, song ty lé
mau tai sinh gidm xudng con 64,00%, c6 thé do

tén thuong mo bé mat do tiép xiac dung dich kht
trung qua lau.

Bang 1. Két qua khir triing miu tao vat liéu khéi ddu Gimg gi6

Cong g e Thoi gian khit | Mau song khong nhiém A
thite Chat khr trung tring (phtit) @ Mau tai sinh (%)
CT1 5 33,33 90,00
CT2 10 66,67 85,00
NADCC (0,5%)
CT3 15 76,67 91,30
CT4 20 83,33 64,00
CT5 5 13,33 75,00
CTe6 10 33,33 80,00
NaClO (30%)

CT7 15 46,67 85,71
CT8 20 53,33 87,50

Hien nay, NADCC duoc xem la chat khit trung
hiéu qua, an toan va duoc tng dung phd bién trong
cong nghé nuoi cdy mo té€ bao thuc vat. Tuy nhién,
hiéu qua khtt trung phu thudc vao noéng do va thoi
gian xtr ly ciing nhu dic diém mo caa ting loai
thuc vat. Theo két qua nghién cttu ctia Tran Viét
Ha va cs (2018) [5], khi khir tring mau Gimg gio6
bang dung dich HgCl, 0,1% trong 9 phut dat ty 1é
mau sach 76,98% va tai sinh choi 75,64%. Tuy
nhién, do HgCl, 1a chat doc hai, hién nay viéc st

%

l "’.‘ e

dung bi han ché trong nghién cttu. Nguoc lai, két
qua nghién cttu ctia Nguyén Van Tinh va cs (2023)
[6] cho thdy, NADCC 1% xit ly mau Gimg den
(Distichochlamys orlowil) trong 10 phut cho ty lé
mau sach trén 85% va tai sinh trén 80%.

Két qua cta nghién ctru nay phu hop voi cac
két qua trudc do, khang dinh NADCC 1a chat khi
trung hiéu qua, an toan va phu hop cho viéc khir
trung mau than ct trong nhan giong in vitro cay
Gumng gié.

|

Hinh 2. Ci1 gimg gi6 tai sinh chéi sau 4 tuan nudi cdy

3.2. Anh huéng ctia cytokynin (BAP va
kinetin) dén kha ning nhan nhanh tao cum chéi

Trong nghién cttu nay, sau khi thu duoc cac
chdi tai sinh tr mau ct, cac chdi sach duoc dua

vao moi truong MS c6 bé sung BAP va kinetin dé
danh gia kha nang nhan nhanh tao cum chéi.

Két qua & bang 2 cho thay, khi moi truong MS
khong b6 sung chat diéu hoa sinh trudong, cum
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chdéi van phat sinh nhung nhd, trung binh 2  giup cai thién dang ké su phat trién ctia choi. Tuy
chéi/mau, chiéu cao choi thiap (27,2 mm), choi nhién, khi két hop ca hai chat nay, kha nang nhan
nho va ngin, 14 xanh nhat. Viéc bd sung riéng 1é  choi tang ro rét.

BAP (0,5 - 2,0 mg/L) hodc kinetin (0,5 - 2,0 mg/L)

Béng 2. Anh hudng ctia Cytokinin (BAP va kinetin) dén kha nang nhan nhanh tao cum chéi

Cong !;huc BAP Kinetin | So6 choi/ Chicu (fao e N
thi (me/L) | (mg/L) i trung binh Dac diem cum choi
nghiém 8 8 chdi (mm)
Cum chéi nhd, it chdi, chdi ngan,
CT1 (bO) 0 0 2,00+0,10| 27,2+1,08 14 xanh nhat

Cum chéi trung binh, chéi ngan,
CT2 0,5 0 4,03+0,06 | 38=+1,00 14 xanh dam

Cum chéi trung binh, chéi ngan,
CT3 1 0 4,13+0,12 | 36,47+ 1,33 l4 xanh dam

Cum chéi trung binh, chéi ngan,
CT4 1,5 0 4,17+0,21 | 31,4+ 1,44 14 xanh dam

Cum chéi nh, it choi,
+ o

CT5 2 0 3,40£0,17 | 32,33+ 1,53 choi ngan, 14 xanh nhat
CT6 0 0,5 3,13+ 0,23 | 35,67 +0,58 Cum chéi nhé, it chdi, choi ngan
CT7 0 1 3,43+ 0,06 | 35,83+ 1,04 Cum chéi nho, it chdi, choi ngan
CTS8 0 1,5 3,23+0,15| 30,7+0,61 Cum chéi nhé, it chdi, choi ngan
CT9 0 2 3,17+0,15| 35+2,65 Cum choi nh, it choi, choi ngan
CT10 0,5 0,5 4,87+0,12 | 42,33+ 2,08 | Cum choi to khoe, déng déu, choi map
CT11 1 0,5 5,37 +0,06 | 46,00+ 1,00 | Cum choi to khoe, dong déu, choi map
CT12 1,5 0,5 4,50 + 0,10 | 42,33+ 1,15 | Cum choi to khoe, dong déu, choi map
CT13 2 0,5 3,87 +0,06 | 40,67 +2,08 | Cum choi to khoe, déng déu, choi map
CT14 0,5 1 4,20 + 0,10 | 41,00 + 1,00 Cum chéi to, dong déu
CT15 1 1 4,27 +0,25 | 41,67 + 1,52 Cum chéi to, khong dong déu

Cum chéi nhd, khong dong déu,

+ ' .

CT16 15 1 |347+035|37,67+1,53 A

Cum chéi nhd, khong dong déu,
CT17 2 1 3,17+0,21 | 32,33 +2,51 chéi nhd

F 67,18 3242

Fcrit 195 195

Moi truong MS bé sung 1,0 mg/L BAP va 0,5
mg/L kinetin cho két qua t6i uu, véi hé s6 nhan
chéi dat 5,37 choi/mau va chiéu cao trung binh 46
mm. Két qua nay cao hon két qua nghién cttu cta
Tran Viet Ha va cs (2018) [5], trong d6 hé s6 nhan
choéi dat 4,08 lan/chu ky cay trén moi truong MS
b6 sung 1,2 mg/L BAP, 0,5 mg/L kinetin va 0,2

mg/L NAA. Két qud nghién cttu Singh va cs
(2018) [7] cting ghi nhan su phoi hop gitta BAP va
kinetin & nong do thich hop c6 thé tao ra hiéu tng
cong huong, lam ting s6 luong va chat luong choi
& cac loai gimng khac nhau.

Tuy nhién, khi ting nong do BAP va kinetin
lén trén 1,0 mg/L va 0,5 mg/L, hé s6 nhan choi c6
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xu huong giam, chéi nhé va sinh truong khong
déng déu. Nguyén nhan c6 thé do nong do
cytokinin cao gay tc ché su phan chia té€ bao va
phat trién choi. Két qua nay phu hop véi cac két
qua nghién ctu trudc day trén cay ho Gumg. Theo
Truong Thi Bich Phuong va cs (2018) [8], méi
truong MS b6 sung 0,9 mg/L kinetin 1a thich hop

CT1 (PC)

nhat @€ nhan nhanh choi cay Gimg (Zingiber
officinale Rosc.).

Nhu vay, kha nang nhan choéi in vitro phu
thuoc chat ché vao loai va nong do chat PHST, va
mobi loai thuc vat co thé yéu cau cong thirc moi
truong riéng biét dé dat hiéu qua toi wu.

CTI11 (BAP Img/L va Kinetin 0,5 mg/L)

Hinh 3. Cum chéi Gimg gi6 sau 6 tudn nuoi cdy

3.3. Anh hudéng ctia NAA dén kha ning ra ré
ctia choi Gimg gio

Két qua & bang 3 cho thay, khi ting néng do
auxin (NAA) tr 0,2 mg/L 1én 0,5 mg/L thi ty 1é ra
ré va so luong ré cing ting theo. Tuy nhién khi
ndéng do NAA trén 0,5 mg/L thi bat dau kim ham
su phat sinh s6 ré cta cay Gung gio in vitro. Diéu
nay tuong dong voi khang dinh caa Tran Viet Ha
va cs (2018) [5], NAA nong do 0,2 mg/L 1a thich
hop nhat dé cay ra ré 100%, ty lé ra ré dat 5,7
ré/cay Gung gio6 (Zingiber zerumbe?d. Két qua &
bang 3 cho thdy, néng do NAA 0,5 mg/L la thich
hop nhat cho viéc phat sinh va tang trudong ré cay

Gumg gi6 in vitro, ty 1é ra ré dat 100% va so6 ré/choi
la 8,77 ré. Két qua nghién cttu nay cao hon két qua
nghién cttu cia Das va cs (2012) [9] trén cung loai,
khi st dung NAA & nong do 0,5 mg/L, ty 1é ra ré
dat 86,6% va so ré trung binh 1a 7,12 ré/mau. Diéu
nay cho thay, su khac biét vé nguédn vat liéu, diéu
kién nuoi cdy va giai doan sinh trudng c6 thé anh
huéng dén hiéu qua cam tng ré. Nhu vay, NAA &
noéng do 0,5 mg/L duoc xac dinh 1a t6i wu cho giai
doan ra ré ctia cay Gung gié in vitro, giup hinh
thanh heé ré phat trién manh, tao nén tang thuan
loi cho giai doan hu4n luyén va trong ngoai vuon
uom.

Béng 3. Anh hudng ctia néng do NAA dén kha ning ra ré ciia chéi Gimg gi6

Cong thic | NAA (mg/L) Ty leraré (%) S6 ré/choi Chat luong ré
CT1 (bO) 0 33,33 £ 5,77 1,17+ 0,35 Ré nho, dai, yéu
CT2 0,2 73,33+ 11,55 4.87+1,10 Ré map, khoe
CT3 0,5 100 + 0,00 8,77 £ 0,25 Ré map, khoe
CT4 1 96,67 + 5,77 7,4+ 0,20 Ré map, khoe
CT5 1,5 63,33 + 5,77 4,7+0,20 Ré nho, dai, yéu
F 65,72 86,22
Ferit 3,48 3,48
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Cac nghién ctru trudc day ciing khang dinh vai
tro quan trong ctia NAA trong qua trinh hinh
thanh ré & cac loai cay than ctt nuéi cdy in vitro. O
nong do 1 mg/L NAA, cay Gimg den dat trung
binh 8,40 ré/mau voi chiéu dai ré 57,88 mm [6].
Trong khi d6, két qua nghién cttu ctia Truong Thi
Bich Phuong va cs (2018) [8] cho rang méi truong
MS bé sung 3,0 mg/L BAP va 2,0 mg/L NAA cho

ty 1é ra ré cao nhat, dat 12,80 ré/choi ¢ cay Gung
(Zingiber officinale Rosc.).

Nhitng két qua nay cho thay tac dong cua
NAA va cac chat PHST khac phu thudc ro rét vao
ting loai, nong do st dung va diéu kién nuoi cay.
Do 6, viéc toi vu hoa moi truong va ham luong
chat DHST 1a yéu to then chot quyét dinh hiéu
qua ra ré trong qua trinh nhan giong in vitro ctia
ting doi tuong thuc vat.

Hinh 4. Chéi Gimg gi6 ra ré trén moi truong b sung NAA 0,5 mg/L

3.4. Anh huéng ciia gia thé ra ngéi dén ty le
song va sinh truedng ctia cay Gimg gié in vitro

Cay Gung gi6 in vitro dat tieu chuan sé duoc
hudn luyén trong nha lu6i che sang 50% tir 10

ngay sau do duoc trong vao céac loai gia thé khac
dé tiép tuc theo doi sinh truéng va phat trién.
Trong nghién ctru nay, két qua duoc ghi nhan ¢
bang 4.

Béng 4. Anh hudng ctia mot s6 loai gid thé dén ty 1é séng ciia cay Ging gi6 giai doan vaon vom

Cong thirc Gia thé Ty le song (%) Chicu C?;tr;l)mg binh
CT1 bat 100% 71,83+ 0,51 65,08 + 4,86
CT2 bat +cat (1: 1) 57,5+0,25 53,57 +£ 1,46
CT3 bat + trau hun (1: 1) 83,00 + 0,43 71,81 + 3,07
CT4 bat + mun dua (1: 1) 94,17+ 0,38 83,32+ 1,69
CT5 bat + trau hun + mun dua (1: 1: 1) 98,33 + 0,14 93,01+ 3,19

F 67,31 73,72
Ferit 3,49 3,49

Bang 4 cho thdy sau 8 tuan trong trén cac
loai gi4 thé khac nhau, ty 1é song ctia cay Gung
gi6 dao dong tir 57,75 - 98,33%. Trong nam loai
gia thé khao sat, cong thirc phoi tron dat + trau
hun + mun dtra (1: 1: 1) cho két qua tot nhat, voi

ty le song dat 98,33% va chiéu cao trung binh
93,01 mm. Két qua nay tuong dong voi két qua
nghién cttu cta Tran Viet Ha va cs (2018) [5],
trong d6 gia thé dat : trau hun : bot xo dtra (50% :
25% : 25%) cho ty le song 95,78%. Két qua nghién
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cttu cua Faridah va cs (2011) [10] ciing ghi nhan
cay Gung gi6 dat ty lé song khoang 80% khi
trong trén gia thé hon hop dat va than bun (soil
+ peat moss).

Nhu vay, cac loai gia thé c6 do toi x0p cao, kha
nang gitt 4m va thoat nudc tot giup ré cay Giung
gi6 nuoi cay in vitro thich nghi nhanh, sinh truéng
va phat trién 6n dinh trong diéu kién vuon wom.

Hinh 5. Cay Gimg gi6 in vitro giai doan vuon vom sau 8 tuan theo doi

4. KET LUAN

Nghién ctru da thiét 1ap thanh cong quy trinh
nhan giong in vitro cho cay Gimg gi6 (Zingiber
zerumbet (L.) Roscoe ex Sm.). Két qua cho thay,
dung dich NADCC 0,5% xtt ly trong 15 phut 1a toi
uu cho khtr trung vat lieu khéi dau, dat ty 1é mau
sach 76,67% va ty 1é cu tai sinh chéi 91,30% trén
moi truong MS b sung agar 6 g/L, sucrose 30
g/L, BAP 0,1 mg/L. Moi truong MS c6 bé sung
agar 6 g/L, sucrose 30 g/L, BAP 1,0 mg/L va 0,5
mg/L kinetin cho hiéu qua tao cum chéi cao nhat,
voi trung binh 5,37 chéi/mau va chiéu cao chdi 46
mm. O giai doan ra ré&, moi truong MS bé sung 0,5
mg/L NAA cho ty lé chai ra ré dat 100% voi trung
binh 8,77 ré/mau. Cay con sinh truong tot trén gia
thé phoi tron dat, trau hun va mun dtra (1: 1: 1),
dat ty le song 98,33% va chiéu cao trung binh 93,11
mm sau 8 tuan ra ngoi.

Két qua nay khang dinh tinh kha thi cia viéc
ung dung cong nghé nudi cdy mo té bao thuc vat
trong nhan giong va bao ton nguon gen Gimg gio
quy, hiém, dong thoi mé ra tiém niang san xuat
giong quy moé 16n phuc vu phat trién duoc liéu bén
vitng & Viét Nam.
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IN VITRO PROPAGATION OF Zingiber zerumbet (L.) Roscoe ex Sm.
Tran Thi Thu Ha!, Duong Thi Nhung', Do Hoang Chung!, Vu Huong Giang®
![nstitute of Forestry & Sutainable Development,
University of agriculture and Forestry - Thai Nguyen University
Abstract

This study established a protocol for the in vitro propagation of Zingiber zerumbet (L.) Roscoe ex
Sm. using plant tissue culture techniques. The optimal surface sterilization was achieved by
immersing rhizome explants in 70% ethanol for 60 seconds, followed by disinfection with 0.5%
sodium dichloroisocyanurate (NaDCC) for 15 minutes. Explants cultured on Murashige and
Skoog (MS) medium supplemented with 0.1 mg/L BAP produced the highest aseptic culture rate
(76.67%) and regeneration rate (91.30%). The best shoot multiplication was obtained on MS
medium containing 1.0 mg/L BAP, 0.5 mg/L kinetin, and 30 g/L sucrose, yielding an average of
5.37 shoots per explant and a mean shoot height of 46 mm after eight weeks of culture. Root
induction reached 100% on MS medium supplemented with 0.5 mg/L NAA and 30 g/L sucrose,
producing an average of 8.77 roots per plantlet after four weeks. Complete plantlets were
successfully acclimatized in a substrate mixture of soil, rice husk ash, and coconut coir (1: 1: 1),
achieving a survival rate of 98.33% and an average height of 93.11 mm after eight weeks. This in
vitro propagation protocol provides a reliable method for large-scale production of high - quality
Z. zerumbet plantlets, contributing to the conservation and sustainable development of this
valuable medicinal species.

Keywords: Zingiber zerumbet, propagation, in vitro.
Ngay nhan bai: 26/8/2025

Ngay chuyén phén bién: 02/10/2025

Ngay thong qua phan bién: 27/10/2025
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PAC DIEM HINH THAI, SINH TRUONG VA NANG SUAT
CAC MAU GIONG NGHE TRANG (Curcuma aromatica
Salisb.) TRONG TAI TiNH QUANG NINH

Phan Xu4n Binh Minh!, Pham Thanh Bach?,
Tran Anh Tudn?, Nguyén B4 Hoat®, Lé Dtc Thing®”

! Trung tim Sinh hoc Thuc nghiém, Vién Ung dung cong nghé

? Vien Phat trién Khoa hoc va Cong nghé Ving, Vién Ung dung cong nghé

? Hoi Thuc pham chitc nang Viét Nam

* Trung tam Nghién ciu Duoc liéu Tam Do, Vién Duoc Licu (NIMM)

TOM TAT

* Email: thangs.accr@gmail.com

Nghién cttu nay nham danh gia ddc diém hinh thai, sinh truéng va nang suit cia 24 mau giong
nghé trang thu thap tir 6 viing sinh thai va trong khao nghiém tai thanh phé Cam Pha, tinh Quang
Ninh (nay la phuong Mong Duong, Quang Hanh, C4m Pha, Cira Ong, Méng Cai 1, tinh Quang
Ninh). Thi nghiém duoc bé tri theo kiéu khoi ngau nhién day da voi 3 1an nhac lai, c6 dién tich
modi 0 20 m2. Két qua cho thay cdc mau giong co su khac biét ro rét vé hau hét cac chi tiéu nghién
ctru, phan 4nh tinh da dang di truyén cao ctia nguon vat lieu khao nghiém. Dua trén cac dac diém
hinh thai, sinh truedong, nang suat, va thoi gian sinh trudng, cac mau giong duoc phan thanh 2
nhom chinh. Nhom dai ngay (285 - 295 ngay), chtt yéu c6 nguén goc tir tinh Cao Bang va Lao Cai,
thé hién wu thé ro rét vé chiéu cao cay, 14 xanh dam, dién tich 14, sinh khéi tich liy, va ning suét,
dat 19,8 - 21,7 tin/ha. Nguoc lai, nhom ngan ngay (265 - 275 ngay), c6 ngudn goc tir tinh Pha Yén
va Gia Lai (nay la tinh Dac Lac va Gia Lai), c6 sinh truong han ché, phién 14 nhé va méng va nang
sudt thap hon, trung binh khoéang 15 tdn/ha. Pang chu y, 4 mau giéng c6 nguon goc tir tinh Cao
Bang cho thdy sinh truéng dn dinh, so 14 va dién tich 14 16n, nang suat ca thé cao (1,90 - 2,23
kg/khom) va nang suat thuc thu dat 21,61 tin/ha, cao hon 18,5% so v6i trung binh khao nghiém
va vuot trén 40% so voi nhom mau giéng c6 ngudn goc tir tinh Phu Yén va Gia Lai. Két qua nay
cho thdy tiém nang ctia cac mau giong trién vong, 1am co s& cho tuyén chon va nhan rong trong
san xuat.

Tie khoéa: Nghé trdng, dic diém nong sinh hoc, sinh tridng va nang suat, danh gid mau giong.

1. DAT VAN BE

banh gia tinh khac biét, ddng nhat va én dinh
(DUS) 1a yéu cau bat budc trong cong tac chon
tao, cong nhan va bao ho giong theo theo khung
phap ly quoc té (UPOV), ciing nhu theo cac quy
dinh hién hanh cta Viét Nam. Song song véi do,
khao nghiém gia tri canh tac va gia tri sit dung
(VCU) duogc xem la budc danh gia tiép theo nham
xac dinh tiém nang san xuat va kha nang tmg dung
clia giong trong thuc tién. Hé thong khao nghiém
DUS va VCU da duoc nhiéu quoc gia nhu Trung
Quéc, Nhat Ban va cac nuéc Dong Nam A trién
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khai hiéu qua cho cac loai cay nong nghiép, cay an
qua, cay lam san ngoai g va mot s6 cay duoc liéu
[1]. Tuy nhién, tai Viét Nam, viec ap dung hé
thong khao nghiem DUS déi vdi cay duoc lieu van
con han ché va thi€u tinh hé thong. Pén nay, so
luong giong duoc lieu ban dia dwoc cong nhan
chinh thuc theo quy trinh DUS con rat it; cac
huong dan ky thuat va bo mo ta dac tinh chudn
cho nhiéu loai chua duoc xay dung hoac chua
hoan thién. Khoang trong nay dan dén kho khan
trong kiém soat chat luong nguon giong, chuin
hoa san xuat va phat trién ving nguyeén liéu theo
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chuidn GACP-WHO [2, 3]. Dong thoi, viéc thiéu dir
lieu dac diém nong sinh hoc chuin héa khién cong
tac bao ton va thuong mai hoa giong duoc liéu ban
dia con nhiéu thach thtrc.

Nghe trang (Curcuma aromatica Salisb.) 1a cay
duoc litu quy thuoc ho Gimg (Zingiberaceae), cé
gia tri cao trong y hoc ¢4 truyén va y hoc hién dai.
Nhiéu nghién ctu da khang dinh ring, ci nghé
trang chtra cac hoat chat quan trong nhu: Alkaloid,
flavonoid, terpenoid, steroid, saponin, tannin,
glycoside va ham luong tinh dau cao, tao nén cac
tac dung sinh hoc ndéi bat nhu khang viém, chong
oxy hoa, khang khuén va hd tro tieu hoa [4 - 6].
Mic du tiém nang tmg dung 16n, nguon giong nghé
trang hién nay cht yéu duoc khai thac tuy nhién,
mang tinh hoang dai, do bién di cao va dé nham lan
voi cac loai Curcumakhac cé hinh théi twong déng
[3]. Piéu nay lam giam tinh 6n dinh ctia chat luong
duoc lieu, anh hudng toi hiéu qua kinh té, quan ly
vung tréng va truy xuat nguodn goc.

Trong boi canh nhu cau phat trién vung trong
nghé tring theo huéng hang hoa va tiéu chuin
hoa ngay cang tang, viéc tuyén chon, mo ta va
chuin hoa giong nghé trang ban dia tré thanh yéu

cau cap bach. Khao nghiém DUS dong vai tro la
budc danh gia dau tién, cung cap co sé khoa hoc
dé cong nhan giong, trién khai khao nghiém gia tri
canh tac va gia tri st dung (VCU) va ap dung trong
quy hoach viung trong duoc lieu chat luong cao.

Xuat phat tt nhitng yéu cau thuc tién va
khoang trong nghién cttu néu trén, nghién citu nay
duoc thuc hién nham: () danh gia tinh khac biét,
déng nhat va 6n dinh ctia 24 mau giong ngheé trang
thong qua hé thong dac diém hinh thai, sinh
truong va nang suat; (ii) nhan dién cac mau giong
co trién vong phuc vu cong tac chon tao, nhan
giong chuin hoa; (iii) cung cap co sé khoa hoc cho
viéc xay dung bo tiéu chuidn DUS do6i voi nghé
trang ¢ Viet Nam, gop phan phat trién bén ving
ving nguyén lieéu duoc lieu c6 nguon goc xuat xir
ro rang.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu va pham vi nghién cttu

2.1.1. Vit liéu nghién ciu

Téng cong 24 mau giong nghé trang duoc thu
thap thang 11/2021 va thang 02 - 3/2022 tir cac
vung phan bo khac nhau, cu thé:

mlgz lgli(c;ﬁg bia diém thu mau r[;llz’li;n
NTY1 Thi trdn Tram T4u, huyén Tram T4u, tinh Yén Bai 11/2021
NTY2 Xa P4 Ha, huyen Tram Tau, tinh Yén Bai 11/2021
NTY3 XaTu Le, huyén Van Chén , tinh Yeén Bai 11/2021
NTY4 Xa Suéi Giang, huyén Van Chan, tinh Yén Bai 11/2021
NTC1 Xa Cao Thang, huyén Trung Khanh, tinh Cao Bang 11/2021 - 02/2022
NTC2 Xa Cao Chuong, huyén Trung Khanh, tinh Cao Bing 11/2021 - 02/2022
NTC3 Xa Hung DPao, huyén Nguyeén Binh, tinh Cao Bang 11/2021
NTC4 Xa Thanh Cong, huyén Nguyén Binh, tinh Cao Bing 11/2021
NTQ1 Xa béng Van, huyén Binh Liéu, tinh Quang Ninh 11/2021 - 02/2022
NTQ2 Xa Huc bong, huyén Binh Liéu, tinh Quang Ninh 11/2021 - 02/2022
NTQ3 Xa Thanh Son, huyén Ba Ché, tinh Quang Ninh 02/2022
NTQ4 Xa Thanh Lam, huyén Ba Chg, tinh Quang Ninh 02/2022
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NTB1 Xa Phuc Trach, huyén B6 Trach, tinh Quanh Binh 11/2021 - 02/2022
NTB2 Xa Xuan Trach, huyén B6 Trach, tinh Quanh Binh 11/2021 - 02/2022
NTB3 Xa Trung Héa, huyén Minh Hoéa, tinh Quanh Binh 02/2022
NTB4 Xa Trong Hoéa, huyén Minh Héa, tinh Quanh Binh 02/2022
NTP1 X4 EaBar, huyén Song Hinh, tinh Phu Yén 11/2021 - 02/2022
NTP2 Xa Eatrol, huyén Song Hinh, tinh Pha Yén 11/2021 - 02/2022
NTP3 Xa Krong Pa, huyén Son Hoa, tinh Pha Yén 3/2022
NTP4 Xa Ca Lui, huyén Song Hinh, tinh Phu Yén 3/2022
NTG1 Ayun, huyén Mang Yang, tinh Gia Lai 11/2021 - 02/2022
NTG1 Xa bik Rong, huyén Kbang, tinh Gia Lai 11/2021 - 02/2022
NTG3 Xa Krong, huyén Kbang, tinh Gia Lai 3/2022
NTG4 Xa Ha Dong, huyen Dak Doa, tinh Gia Lai 3/2022

Ghi chu: Tén dia danh truoc ngdy 1/7/2025.
2.1.2. Pham vi nghién cuu

bia diém: Xa Cong Hoa, thanh phé C4m Pha,
tinh Quang Ninh.

Thoi gian khao nghiém: Tt thang 02 -
12/2023.

2.2. Phuong phap nghién ctru

2.2.2. Bo tri thi nghiém

Thi nghiém khao nghiém duoc bo tri theo
kiéu khoi ngau nhién day da (RCBD) véi 3 lan
nhéc lai. Mdi mau giong duoc trong trén 3 6 thi
nghiém, dién tich méi 6 1a 20 m?2; khoang cach
gitta cac 6 nhic laila 0,4 m.

- Vat liéu va ky thuat trong:

Ky thuat trong ap dung theo quy trinh trong
Nghé vang (Curcuma longa 1.) cia Nguyén Ba
Hoat va Nguyén Duy Thuan (2005) [7].

+ Giong trong: St dung ct nhanh tha hai,
déng déu khoi luong (80 - 100 g), da ndy mam, phu
hop cho khao nghiém.

+ Mat do trong: 100 cay/6 (20 m?), twong
duong 900.000 cay/ha (30 x 30 cm).

+ Lén luong: Luong rong 1,0 m, ranh 0,4 m,
trong 2 hang doc.

+ Che phu nilon: Gitt 4m, han ché co dai, tao
diéu kien thuan loi cho cay sinh trudng.

- Ky thudt Iam dat va cham soc:

+ Lam dat: Don sach ¢ va tan du thuc vat; cay
va phoi ai > 10 ngay dé dat toi x6p va diet mam
bénh.

+ Xt ly dat: Rac déu voi bot (30 - 40 kg/1.000
m?) trén mat luéng, bon trudc it nhat 1 tuan dé
khtt chua va diét nAm bénh.

+ Bon 16t: 20 tan phan trin qué + 60 kg nadm
trichoderma/ha.

+ Trong: Dat cta giong sau 3 - 5 cm, lap dat,
pht nilon.

+ Cham soc: Duy tri @6 4m dat & muc 65 - 70%
bang tuéi dinh ky; thoat nudc nhanh sau mua dé
tranh ung. Pac biét cha trong tudi vao 2 giai doan
quan trong: Ra hoa (khi cay co6 7 - 8 1a) va tao cu.
Tuéi ranh ngap 2/3 ludng réi thao can sau khi
nudc ngam déu. Theo doi sau, bénh thuong xuyén
dé xtr ly kip thoi; khong st dung thudc bao ve thuc
vat hoa hoc.

- Thu hoach: Thu hoach sau trong 8 - 9 thang,
vao mua dong, khi 85 - 90% 1a da nga vang.
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2.2.3. Phuong phap thu thap so liéu

Trong moi 6 thi nghiém, chon 20 cay dai
dién theo phuong phéap lay mau 5 diém chéo goc
(bao gom 4 goc luong va diém trung tam) dé dam
bao tinh dai dién cho toan bo 6. Trén cac cay nay,
theo doi cac dic diém hinh thai (bao gom: Hinh
thai phién 14, mau sic phién 14 va gan 14, mat do
gan 14, mau sac be 14, mau sic hoa, hinh thai cta
va mau thit c...) va do dém cac chi tiéu sau:

-Ti 1é ndy mam (%): Ti lé ctt ndy mam/tong s
ct trong x 100%, ghi nhan sau 30 ngay.

- S6 mam trung binh/ct giong: S6 mam phat
sinh tir méi ctt ndy mam.

- S6 cay/khom (cay/khom): Pém téng so
cay/khom.

- Chiéu cao cay (cm): Do tir ¢6 ré dén dinh
vuot 14 cao nhat.

- Chi s6 dién tich 1a (LAI): Tinh theo cong thic
cuia Shouichi Yoshida (1981) [8]: LAI = (DTL) /cay
X trung binh s6 cay/m? tai thoi diém do, trong do
DTL (dién tich 14 trung binh) tinh tir cac s6 do
chiéu dai va chiéu rong la.

- Thoi gian sinh truéong (ngay): Ti thoi diém
trong dén khi 80% s6 14 chuyén sang mau vang, két
thuc giai doan sinh truong va chuén bi thu hoach.

- Nang suat ca thé (kg/khom): Téng khoi
luong cu (than ré) /khém.

- Nang suat 6 thi nghiem (kg/06): Téng khoi
lwong ct thu duoc trong 6 thi nghiém.

- Nang suat thuc thu (tdn/ha): (Nang suat o
thi nghiéem (kg)/20 m?» x 10.000, qui ddi ra
tan/ha.

2.2.3. Phuong phap danh gia nuc do sau, bénh
va chong do

- Danh gid murc do sau, bénh hai: Mic @0 sau
bénh hai trén 14 duoc danh gia thong qua diéu tra
truc tiép tai cac 6 thi nghiéem. Moi 6 chon 10 cay
dai dién theo phuong phap 5 diém chéo goc (4 goc
luéng va trung tam), dam bao tinh ngau nhién va
dai dién. Mbi giong duoc lap lai 3 1an. Ty 1é 14 bj
hai uwéc luong bang cach so sanh dién tich 14
nhiém so véi téng dién tich 14 trén cay, ap dung
thang diém 1 - 9 theo TCVN 13268-2:2021 [9].

- Ddnh gii khid niang chong do- Kha nang
chong d6 duoc ghi nhan sau cac dot gi6 16n hodc
mua bao, dac biét vao giai doan cay sinh truong
manh hodc gan thu hoach 1a thoi ky dé d6 nga
nhat. S6 cay bi d6 trong méi 6 thi nghiéem duoc
dém va tinh ty 1é phan tram so véi téng s6 cay
trong 6. Panh gia kha nang chong dé theo TCVN
13381-2:2021 [10].

2.2.4. Phuong phap xir Iy so liéu

Dit lieu diéu tra duoc téng hop va phan tich
mot cach hé thong theo cac muc tiéu nghién cuu,
stt dung cac thuat toan thong ke hién dai trién khai
tréen phan mém R [11] nham dam bao tinh chinh
xac va do tin cay cta két qua. D€ kiém dinh su
khéc biét vé cac chi tiéu sinh truéng va nang suat
gitta cac mau giong nghé trang, da st dung phan
tich phuong sai (ANOVA), két hop voi kiém dinh
hau nghiém bing tiéu chuidn Tukey’s Honest
Significant Difference (Tukey HSD). Trong do,
néu gia tri xac suat (p - value) > 0,05, cho thiy
khong c6 su khac biét c6 y nghia thong ké gitra
cac mau giong doi voi chi tieéu dang xét; nguoc lai,
néu p - value < 0,05, diéu d6 cho thay co su khac
biét c6 y nghia thong ké & mutc tin cay 95%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Mot sd dic diém nong sinh hoc chinh céac
mau giong nghé tring

Vé tinh khac biét, két qua phan tich 24 mau
giong ngheé trang cho thdy su phan hoda ro rét vé
cac dac diém nong sinh hoc cht yéu. Hai nhom
chinh duoc xac dinh: (i) nhom sinh truéng dai
ngay (285 - 295 ngay) gom cac mau giong NTY,
NTC va NTQ véi chiéu cao 16n (trung binh 135,8
+ 12,6 cm); phién 1a xanh dam, thit cu trang nga
va nang suat cao (19,8 - 21,7 tan/ha); (i) nhom
sinh truedng ngin hon (265 - 275 ngdy), gdom cac
mau giong NTB, NTP va NTG c6 chiéu cao thap
hon (104,3 + 7,9 cm); phién 14 xanh nhat, gan la
day va niang suat thap hon, trong d6 NTP va
NTG co thit ct vang nhat (~15 tdn/ha). Mau la
va hinh dang phién 14 phan thanh hai kiéu chinh
(xanh dam/xanh nhat; bau duc/bau duc dai),
phu hop voi sy phan nhom theo nang suat. Vé
tinh dong nhat, cac mau khao nghiém cho thay
muc do bién dong thap gitta cac ca thé trong
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cung mau. Khong ghi nhan su sai khac 1on vé
chiéu cao, s6 14 hay thoi gian sinh trueong gitra
cac ca thé cung mau. Cac diac diém dinh tinh
nhu mau phién 14, hinh dang va mau thit ct co6
st 6n dinh cao trong tirng mau giong, trong khi
cac chi tieu dinh luong nhu chiéu cao cay, khoi
luong ca va thoi gian sinh truéng coé do dao
dong hep (< 10%). Vé tinh 6n dinh, budc dau
duoc ghi nhan qua sy nhat quan ctia cac dac

diém hinh thai 14, mau thit c, hinh dang ct va
thoi gian sinh trudng trong vu khao nghiém.

Nhin chung, cac mau giong thé hién tinh khac
biét ro rang, tinh déng nhat cao va xu huéong 6n
dinh tot, phu hop véi yéu cau danh gia theo tiéu
chudn DUS. Cac nhom gidng sinh truéng dai ngay
va nang suat cao (NTY, NTC, NTQ) 1a nguon vat
lieu trién vong cho cong tac chon tao gidng va
nhan rong trong san xuat.

Béng 1. Mot s6 dic diém nong sinh hoc chinh cic miu giéng nghé tring tréng
tai thanh phd C4m Ph3, tinh Quang Ninh

Mot s6 dic diém nong sinh hoc chinh cac mau giong nghé trang

Mau | Thoi |Chiéu| Hinh Nang

TT . .| Mau | Mau PR Mau | Thoi | Mau Hinh thai . suat
iong | glan | cao thai | Mat d@o . . . Inh thai Mau

g sinh | ca hién phién| gan an T4 sac be|gianra| sac . thit cd trung

a Y PR g | 1 | 84 ® ljcayl 1a | hoa | hoa cu - binh

truéng| (cm) la (t4n/ha)

Bau |Xanh |Xanh| Tuong Thang|,., (Clcaito hinh tru| Trang

1| NTY1 1290 +4) 1253 duc | dam | nhat | d6i day Xanh 4-5 Trang c61-2ct nhanh| nga 20,55
Bau |Xanh |Xanh| Tuong Thang|,. . [Cacéito hinhtry| Trang

2 | NTY2 |293 + 3| 137,2 duc | dam | nhat| déi day 6,5 | Xanh 4.5 Trang c61-2cit nhanh| nga 20,21
Bau |Xanh |Xanh| Tuong Thang|,. ., [Cacéito hinhtry| Trang

3 | NTY3 |290 = 3| 134,6 duc | dam | nhat | dgi day 6,8 | Xanh 4.5 Trang ¢61-2ct nhanh| nga 20,13
Bau |Xanh |Xanh| Tuong Thang|,.. ., (Clcaito hinh tru| Trang

4 | NTY4 287 +£ 3| 127,4 duc | dam | nhat | déi day 5,9 | Xanh 4.5 Trang c61-2cii nhanh| nga 20,30
Bau |Xanh |Xanh| Tuong Thang|,. ., [Cacai tohinhtry| Trang

5 | NTC1 |285 + 3| 145,2 duc | dam | nhat | dgi day 6,0 | Xanh 4.5 Trang ¢61-2cit nhanh| nga 21,70
Bau |Xanh |Xanh| Tuong Thang|,.., (Clcai tohinh tru| Trang

6 | NTC2 |287 £2| 1524 duc | dam | nhat | dsi day 6,1 | Xanh 4.5 Trang ¢61-2ct nhanh| nga 21,62
Bau |Xanh |Xanh| Tuong Thang|,. . |Cacai tohinhtry| Trang

7 | NTC3 |290 + 3| 157,6 duc | dam | nhat| déi day 6,4 | Xanh 4.5 Trang c61-2cit nhanh| nga 21,53
Bau |Xanh |Xanh| Tuong Thang|,. ., |Cacai tohinhtry| Trang

8 | NTC4 |295 = 4| 143,7 duc | dam | nhat | dgi day 6,3 | Xanh 4.5 Trang ¢61-2ct nhanh| nga 21,57
Bau |Xanh |Xanh| Tuong Thang|,. . |Ctcaihinhtry, co| Trang

9 | NTQ1 (287 + 3| 117,6 duc | dam | nhat | déi day 6,3 | Xanh 4.5 Trang 9-3 cit nhénh nga 20,05
Bau |Xanh |Xanh| Tuong Thang|,. ., (Ctcéihinh try, c6| Trang

+ , :
10 | NTQ2 (285 + 4| 124,6 duc | dam | nhat| déi day 5,7 | Xanh 4.5 Trang 9-3 ¢t nhanh nga 19,83

100

NONG NGHIEP VA MOI TRUOGNG - THANG 11/2025




KHOA HOC & CONG NGHE

11 | NTQ3 |285 = 3| 1287 133101 )é‘:i‘ ﬁr:t‘ g";;gy 54 | Xanh Ti‘?gg Tring C‘;Cglctﬂnr}l‘h‘:;hco T;izg 19,87
12 | NTQ4 (200 + 3| 114,7 123‘: )éaaril ﬁr:t‘ ;‘fi’(’;i 6,2 | Xanh Tilfi‘;g Tring C‘i Ca;g‘linilhz“nhco T;izg 19,94
13 | NTBI |273 3| 1084 dfcégai ﬁz}t‘ ﬁr:t‘ Day | 68| Xanh T;‘?rﬁlg Tring C‘;Cglctﬂnr}l‘h‘:;hco T;izg 17,20
14 | NTB2 270 £ 2| 113,9 diégai ﬁz}; ﬁr:t‘ Day | 6,7 | Xanh T;lfigg Tring C‘;fjjgin:h“;’hc"’ T;izg 17,07
15 | NTB3 (270 +3| 118,2 df‘gai ﬁz}g ﬁr:tl Day |78 | Xanh T;lfuﬁlg Tring Cgczlc};m:hﬁhco T;i‘;g 17,11
16 | NTB4 |275 3| 107,5 dliégai ﬁft‘ ﬁrjt‘ Day | 7,9 Xanh T;‘?gg Tring C‘;Cglgnr}l‘hzunhco T;izg 17,16
17 | NTP1 |267 + 3| 95,7 diégai ﬁz}; ﬁr:t‘ Day |70 | Xanh T;lf“ég Tréng C‘;Czl?ffhzn“hco z;rf 15,35
18 | NTP2 |265+3| 92,5 dliégai ﬁz}t‘ ﬁr:t‘ Day | 7,9 Xanh T;‘?rﬁlg Tring C‘;fijglni‘hzn‘ﬁf‘” Z;r;f 15,27
19 | NTP3 |267 3| 104,2 diégai ﬁz}; ﬁr:t‘ Day |82 Xanh T;lfigg Tring Cuzczlzllnfhzn“hco Z;rf 15,19
20 | NTP4 |265 = 3| 109,7 dliégai ﬁz}g ﬁr:t‘ Diy |76 | Xanh T;‘?rﬁlg Tring C‘;fijglni‘hzn‘ﬁf‘” Z;r;f 15,30
21| NTG1 |265 +3| 97,2 dliégai ﬁz}t‘ ﬁrjt‘ Day |7,1| Xanh T;‘?gg Tring C‘;fijgni‘h‘;n“fé Zirf 15,25
22 | NTG2 |267 + 4| 95,6 diégai ﬁz}; ﬁr;}tl Day |72 | Xanh T;lfigg Tréng Cuzczlzlln;hzn“hco z;r;f 15,21
23| NTG3 |265 + 3| 105,2 dliégai ﬁz}t‘ ﬁr:t‘ Day | 6,7 | Xanh T;‘?rﬁlg Tring C‘;fijglni‘hzn‘ﬁf‘” Z;r;f 15,14
24 | NTG4 |267 + 3| 103,7 diégai ﬁz}; ﬁr:t‘ Day | 6,6 Xanh T;lfigg Tring C‘;fij?énfhgnuifé Z;rf 15,03

3.2. Pic diém sinh treong phat trién clia cac
giong nghé tring

3.2.1. 11 1é ndy mam va phat trién mam

Vé téng thé, ty 1é ndy mam trung binh ctia 24
mau giong sau 30 ngay dat muc rat cao va déng
déu, trung binh 96,0%, v6i hé so bién thien (CV%)
thap, dao dong tir 1,0 - 2,1%. Mau giong NTC1 dat
ty 1é ndy mam cao nhat (100%), trong khi mau thap
nhat 1a NTP3 (92,7%) - van nam & ngudng cao.

NONG NGHIEP VA MOI TRUONG - THANG 11/2025

Phan tich theo 6 nhom viing sinh thai cho thay su
khac biét ro rét (p - value = 0,00145 < 0,05). Nhom
mau thu tai tinh Cao Bang c6 ty 1é ndy mam trung
binh cao nhat, dat 98,5%, khoang tin cay (KTC)
95%: 97,1 - 99,8%, cao hon 2,6% so voi muc trung
binh chung. Nguoc lai, ty 16 ndy mam thap nhat
duoc ghi nhan & hai nhém mau giong tir tinh Phu
Yén va Quang Binh, lan luot 1a 94,5%, KTC 95%:
93,1 -95,9% va 94,3%, KT'C 95%: 92,9 - 95,7%.
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Béng 3. Ti & ndy mam va phat trién mam cta cac mau giong nghé tring

STT | Mau giéng Ti 1é ndy mam S6 mér\n trun~g binh
Trung binh (%) | Hé so bién thién (%) (mam/mau)

1 NTY1 97,6 1,0 1,7°
2 NTY2 95,8 2,1 1,4
3 NTY3 94,2 1,1 1,6
4 NTY4 95,0 2,1 1,4
) NTC1 100,0 - 1,8
6 NTC2 98,2 1,0 1,7%
7 NTC3 98,0 2,0 1,7
8 NTC4 97,7 1,0 1,6
9 NTQ1 98,8 2,0 1,5¢
10 NTQ2 96,4 1,0 1,49
11 NTQ3 97,0 2,1 1,3%
12 NTQ4 97,6 1,0 1,4
13 NTB1 95,5 1,0 1,04
14 NTB2 94,0 2,1 1,0
15 NTB3 94,7 1,1 0,98
16 NTB4 93,0 2,1 1,0f
17 NTP1 96,7 1,0 1,34
18 NTP2 95,4 2,1 1,2¢f
19 NTP3 92,7 2,2 1,2¢
20 NTP4 93,1 1,1 1,2¢f
21 NTG1 97,1 2,1 1,4
22 NTG2 95,8 1,0 1,3%
23 NTG3 94,4 2,1 1,34
24 NTG4 95,0 2,1 1,2¢

p-value 0,00145 - <005

LSD, s 1,95 i 0,13
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Két qua cho thay, cac mau giong tir tinh Cao
Bang va Quang Ninh c6 ty 1é ndy mam cao hon
muc trung binh khao nghiém (96,0%), trong do
mau giong tir tinh Cao Bing dat mutc cao nhat
(98,5%). Phan tich theo ving sinh thai cho thay su
khac biét c6 y nghia thong ké & mirc tin cay 95% (p
- value << 0,05). Mau giong tai tinh Cao Bang c6 s6
mam trung binh cao nhat (1,7 mam/méau; KTC
95%: 1,6-1,8 mam/mau), cao hon c6 y nghia so voi
5 vung con lai. Nguoc lai, tinh Quang Binh ghi
nhan s6 mam thap nhat (1,0 mam/mau; KTC 95%:
0,88-1,06 mam/mau).

3.2.2 Pac diém cdc giai doan sinh truong

Két qua theo doi cho thay sy khac biét c6 y
nghia thong ké gitra 24 mau giong & ca 4 giai doan
(p - value < 0,05), phan anh tinh da dang di truyén
va kha nang thich nghi riéng biét cta timg nguén
giéng. Giai doan ndy mam cé thoi gian trung binh
50,5 ngay (CV = 4,8%), khac biét ro rét gitta cac
mau giong (p - value = 0,00797), trong d6 NTQ4
ndy mam cham nhat (58,0 ngay) va NTY2 nhanh
nhat (45,0 ngay). Nhin chung, cac mau giong tir
tinh Quang Ninh c6 thoi gian ndy mam dai hon so
véi cac vung khac.

Giai doan cay con kéo dai trung binh 69,3
ngay (CV = 2,9%), ti€p tuc ghi nhan su chénh léch
gitta cac nguodn giong, mau giong NTQ4 dai nhat
(74,0 ngay) va NTY2 ngan nhat (51,0 ngay). Trung
binh, nhém mau giong tir tinh Quang Ninh c6 giai
doan cay con dai hon (74,5 ngay) so véi tinh Yén
Bai (66,5 ngay). Day la giai doan cay sir dung dinh
duong du trir va phat trién hé ré moi, anh huong
truc ti€p dén strc sinh truong vé sau.

Giai doan sinh truéng manh bit dau sau
khoang 202 ngay ké tir khi gieo trong, voi mirc do
6n dinh cao gitta cAc mau giong (CV = 1,24%). Cac
mau giong tir tinh Cao Bang c6 thoi gian dai nhat
(207,5 ngay), trong d6 NTC1 dat 210 ngay; ngin
nhat 1a nhém mau giong tir tinh Phu Yén (192,5
ngay), voi NTP2 chi 190 ngay. Pay la giai doan
tich lay sinh khoi, phat trién bo than, 14, than ré,
do d6 yéu cau can cung cap day du dinh duong va
nuoc.

Giai doan ngt1 nghi thé hién sy khac biét ro
theo cac nguon giong. Mau giong tir tinh Gia Lai
c6 thoi gian ngu dai nhat (64 ngay), trong khi mau
giéng tir tinh Yén Bai ngan nhat (56,5 ngay), voi
NTY?2 chi 55 ngay.

Bang 4. Thoi gian phat trién clia timg giai doan ctia cAc mau giong nghé tring

NONG NGHIEP VA MOI TRUONG - THANG 11/2025

Giai doan phat trién (ngay) Téng thoi gian

TT | Maugiong | i doan | Giai doan Giai doan Giai doan sinh truong
nay mam cay con sinh truéng manh nghi (ngay)
1 NTY1 46+4 66 +4 210+ 3 57+3 290+4
2 NTY2 45+ 3 68 +2 203+3 55+ 2 293+3
3 NTY3 49+ 2 65+3 207+ 2 58 +3 290+ 3
4 NTY4 47+ 3 67 +2 209+4 56+ 2 287+3
5 NTC1 48+ 4 68 +3 210+3 55+4 285+3
6 NTC2 50+3 67 +2 207+ 2 58 +3 287+ 2
7 NTC3 46 + 2 65+ 2 205+ 3 59+4 290 +3
8 NTC4 47+ 4 70+3 208 +4 57+2 295+4
9 NTQ1 49+4 79+3 210+ 3 59+4 287 +3
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10 NTQ2 53+3 73+4 207 +4 61+2 285+4
11 NTQ3 51+3 72+3 204 + 3 60+3 285+3
12 NTQ4 58 £2 74+3 206 + 3 57+2 290 +3
13 NTB1 52+2 75+3 202+3 60+4 273+3
14 NTB2 49+3 73+2 204 + 2 62+3 270+ 2
15 NTB3 51+3 72+3 208 + 3 58 £ 2 270+ 3
16 NTB4 54 +2 72+2 205+4 60+ 3 275+3
17 NTP1 52+3 65+3 193+3 62+2 267+3
18 NTP2 55+3 69+3 190+ 2 64+3 265+ 3
19 NTP3 51+2 67 +2 195+3 65+3 267 +3
20 NTP4 49+ 2 70+3 192+ 3 63 £ 2 265+ 3
21 NTG1 50+3 66 + 4 195+2 62+2 265+3
22 NTG2 52+2 68+3 196 + 4 64+3 267 +4
23 NTG3 55+4 67 +2 193+3 65+4 265+ 3
24 NTG4 53+3 65+3 190 +2 65+2 267+3

Téng hop theo vung sinh thai, nhém mau
giong tir tinh Yén Bai c6 chu ky sinh trudng ngan,
6n dinh va can d6i, voi ndy mam nhanh (46,8
ngay), giai doan sinh truéng manh kéo dai (~205
ngay) va giai doan ngt nghi ngan (56,5 ngay), phu
hop voéi diéu kién khi hau mat va 6n dinh. Nhom
mau giong tir tinh Quang Binh ciing thé hién chu
ky phat trién hop ly voi thoi gian sinh trudng manh
kéo dai (~207 ngay). Nhin chung, nhém mau
giong tir tinh Yén Bai cho thay chu ky sinh trudong
toi vu nhat, tiép theo 1a nhom mau giong tir tinh
Quang Binh.

3.2.3. Pac diém sinh truong

Két qua phan tich thong ke cho thiy su khac
biét c6 y nghia giita cAc mau giong & muc tin cay
95% (p - value < 0,05). S6 cay trung binh/khom dat
2,4 cay (CV: 28,3%), cho thady muic do bién dong
vita phai. Cac mau giong NTG1, NTP1 va NTP3 c6
s6 cay cao nhat (2,65 cay/khom); tiép theo la
NTG2, NTP2 va NTQ1 (2,6 cay/khom); thap nhat
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la NTB4 va NTY4 (2,0 cay/khém). Nhin chung,
kha nang sinh choi kh4 dong déu; cac mau giong
tir tinh Quang Binh va Quang Ninh thé hién stc
sinh chdéi manh hon, gop phan lam ting soO
cay/khom.

Chiéu cao cay trung binh dat 119,2 cm (CV:
5,5%) va co su khac biét ro rét (p - value < 0,05).
Mau giong NTC3 cao nhat (trung binh 157,4 cm,
KTC 95%: 154,5 - 160,3 cm), vuot 34% so voi trung
binh khio nghiém; ti€p theo 1a NTC2 (152,3 cm),
NTC1 (145,3 cm), va NTC4 (143,6 cm); NTP2 thap
nhat (92,4 cm, KTC 95%: 89,5 - 95,3 cm).

S6 14 trung binh/cay 1a 6,8 (CV: 16,3%), c6 su
khac biét c6 y nghia gitta cac mau giong. Mau
giong NTP3 c6 so 14 nhiéu nhat (8,2 14/cay, KT'C
95%: 7,7 - 8,7 14/cay), ti€p theo 1a NTB4, NTB3 va
NTP2 (~7,9 1a/cay); NTQ3 thap nhat (5,55 1a/cay,
KTC 95%: 5,1 - 6,0 14/cay). Cac mau giong tir tinh
Phu Yen va Gia Lai c6 so 14 nhiéu nhung phién 1a
nho va mong, trong khi mau tir tinh Yén Bai va
Cao Bang c¢ it 1a hon nhung phién 16n va day hon.
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Diéen tich 14 trung binh/khém & nhém mién va nhém cac mau NTC3, NTC4, NTC2 (2,34 - 2,41
nui phia Bic cao hon (1,45 m2/khom, CV: 18,5%). m2/khém). NTG4 thap nhat (0,82 m2/khom, KTC
Mau NTP2 16n nhat (2,60 m2/khém, KTC 95%: 95%: 0,70 - 0,94 m2/khom).

2,48 - 2,72 m2/khom), ti€p theo 1a NTC1 (2,44 m?),

Bang 5. Dic diém sinh truéng ctia cac méu giong nghé tring

Mau S6 cay/khom Chiéu cao cay So 1a Dién tich 14 LAI
giong (cay/khom) (cm) 14/ cay) (m?1a/khom) (m? 14/m?* dat)
NTY1 2,214 125,3f 5,67« 1,97¢ 17,41°
NTY2 2,17¢ 137,24 6,45 1,92¢ 16,67
NTY3 2,14 134,6% 6,874 1,86¢ 15,92¢
NTY4 2,11 127 4% 5,91M 1,81% 15,28
NTC1 2,34 145, 2¢ 6,02" 2,45 22,93*
NTC2 2,31 152,4° 6,13¢" 2,34° 21,62°
NTC3 2,271 157,6° 6,42¢ 2,41% 21,88®
NTC4 2,230% 143,74 6,341 2,28 20,34"
NTQ1 2,52k 117,6° 6,27 1,22¢ 12,29¢
NTQ2 2,46° 124,6' 5,72 1,19 11,70
NTQ3 2,43¢ 128,7¢ 5,43% 1,07" 10,40%
NTQ4 247° 114,7¢" 6,18° 1,02n 10,088
NTB1 2,16° 108,48 6,824 1,15% 9,94¢h
NTB2 2,13 113,9%" 6,65° 1,03% 8,78"
NTB3 2,06 118,28 7,87 1,08 8,90'
NTB4 2,018 107,5M 7,93% 1,128 9,00
NTP1 2,67? 95,7 7,04 1,04" 11,11f
NTP2 2,61% 92,5* 7,92 0,947 9,81¢h
NTP3 2,63% 104,21 8,17 0,911 9,57
NTP4 2,57 109,7" 7,56 0,87 8,94
NTG1 2,64% 97,2 7,11 0,96' 10,14#
NTG2 2,58 95,6 7,21¢ 0,87k 8,98
NTG3 2,51% 105,2' 6,73% 0,91 9,14M
NTG4 2,46° 103,7 6,56° 0,82k 8,07
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CV% 28,3 9,9

16,3 18,5 20,5

LSD, 5 0,42 4,1

0,69 0,17 5.2

Phan tich theo ving sinh thai cho thay, cac
mau tir tinh Pha Yeén c6 s6 cay/khom cao nhat (2,6
cay/khom), noi bat la NTP1 (2,7 cay/khom).
Nguoc lai, cAc mau tir tinh Yén Bai va Quang Binh
thap hon, voi NTB2 chi dat 2,0 cay/khom. Chiéu
cao cay trung binh cao nhat tai tinh Cao Bing
(149,7 cm), trong do NTC3 dat 157,6 cm. Mau tir
tinh Phu Yeén va Gia Lai thap hon (~100,5 cm), dic
biét cac mau giong NTP1, NTP2 va NTG2 thap nhat
(92,5 - 95,7 cm). S6 14 nhiéu nhat ghi nhan mau
giong & tinh Pha Yeén (7,7 1a/cay), thap nhat ¢ tinh
Quang Ninh (5,9 1a/cay). Dién tich 14 lon nhat van
thuoc mau giong NTC1 (2,45 m2/khém), gan gap 3
lan so voi mau thap nhat NTG4 (0,82 m2/khom).

Thoi gian sinh truong (T'GST) trung binh la
278,3 ngay, trong d6 cadc mau giong tir cac tinh
Yén Bai, Cao Bing va Quang Ninh c6 TGST dai
nhat (290,0; 289,3 va 286,8 ngay); néi bat 1a NTC4
(295 ngay) va NTY2 (293 ngay). Nguoc lai, cac
mau tir tinh Gia Lai va Phu Yén ngan hon (~266
ngay), gobm NTP2, NTP4, NTG1 va NTG3 (khoang
265 ngay). Nhin chung, cdc mau giong tai mién
Bac cho TGST 6n dinh hon. Pang chu y, cac mau
tir tinh Phu Yén va Gia Lai c6 chiéu cao thép, 1a

nho va mong, s6 14 nhiéu nhung kha nang tich lay
sinh khoi kém, phan anh kha nang thich nghi thap
hon voi diéu kién khi hau lanh.

Nhom mau giong tai tinh Cao Bang duoc danh
gia tot nhat nho sinh truéng manh, dién tich 14 16n,
LAI cao va TGST phu hop voi viing nui phia Bac.
Cu thé, mau giong NTC2 c6 chiéu cao cay 152,4
cm, chi s6 LAI va TGST & muc tot; mau giong
NTC3 cao nhat (157,6 cm) voi phién 14 16m; mau
giong NTC4 co dién tich 14, LAI va TGST déu &
muc cao; mau giong NTC1 co dién tich 14 va LAI
l6n nhat. Nguoc lai, mau giong NTG4 kém nhat
voi chiéu cao thap (103,7 cm), LAI thap nhat (8,06
m? la/m? dat) va dién tich 14 nhd (0,82 m2
l4/khém).

Nhin chung, mau giong NTC1 ndi bat nhat voi
mat do 2,5 cay/khom, chiéu cao 157,6 cm, dién
tich 14 2,45 m2/khom, LAI 22,93 m2 1a/m? dat va
TGST 289,3 ngay. Trong khi d6, mau giong NTG4
kém nhat do sinh trudng yéu, chiéu cao thap va
dién tich 1a va LAI thap nhat.

3.3. Mitc do sau, bénh va kha ning chdéng dé
ctia cac miu giong nghé tring

Bang 6. Mitc d6 sau, bénh hai va kha niing chong d6 ctia cAc mau giong nghé tring

Tinh chong d6

Mau giong 1-9

Bénh hai
1-9

Sau hai
1-9

NTY1 3

1

NTY2

NTY3

NTY4

NTC1

NTC2

NTC3

NTC4

NTQ1

Wlw | | |o [ [ e

NTQ2

[UUO U T SO ST ST ST SO ey
QO | = = e ] e | W
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NTQ3 3 3 1
NTQ4 3 3 1
NTB1 4 3 1
NTB2 4 1 1
NTB3 3 1 3
NTB4 4 3 3
NTP1 5 3 3
NTP2 4 3 3
NTP3 5 1 1
NTP4 6 1 3
NTG1 6 1 3
NTG2 7 3 1
NTG3 5 1 3
NTG4 6 3 1

Céac mau giong nghé trang khao nghiém déu
ghi nhan muc d¢ sau, bénh & muc rat nhe dén nhe.
Trong giai doan tir ngay 17 - 19/7/2023, tinh
Quang Ninh chiu anh hudng truc ti€p ctia bao
Talim, voi mua 16n kéo dai kem gio6 giat cap 8 - 10,
trung voi thoi ky cay sinh truéng manh. Mac du
diéu kién thoi tiét bat loi, ti 1é va mic do d6 nga
clia cac mau giong tai tinh Quang Ninh chi & mic
thap dén trung binh va khong gay thiét hai dang
ké. Muc do d6 nga cta cac mau giong tai tinh
Quang Ninh thap hon so véi cac mau giong tir tinh
Gia Lai (6 diém) va Phu Yen (5 diém), voi diém
trung binh 1a 3 diém theo thang diém danh gia kha
nang chong d6. Cac cay bi d6 chu yéu phan bo &
ria luéng, c6 than manh va tan chua lién két chit.
Vé sau, bénh, tat ca cac mau déu xuat hién sau an
14 & muc rat nhe dén nhe, mat do thap, khong anh
huong dang ké dén sinh truong, va khong can ap
dung bién phap phong trit bang thudc bao vé thuc
vat, trong do, cac mau giong cé ngudn goc tir tinh
Cao Bing va Yén Bai co mutc gay hai thdp nhat.
Bénh hai xuat hién rai rac, chtt yéu biéu hién qua
triéu chung héo 1a nhe, khong c6 xu hudéng lay lan
trén dién rong.

NONG NGHIEP VA MOI TRUONG - THANG 11/2025

Nhin chung, cic giéng nghé trang khao
nghiém déu thé hién kha nang thich nghi t6t voi
diéu kién ngoai canh bat loi, sinh truéng khoe, tan
14 day, gop phan nang cao kha nang chong dé nho
hiéu tmg che chan lan nhau. Cic mau tai tinh
Quang Ninh c6 kha niang chéng d6 tot nhat va
muc sau, bénh thdp nhat, ti€p dén 1a tinh Cao
Bang va Yén Bai. Nhom mau giong tir tinh Gia Lai
va Phu Yén c6 ty lée 6 nga cao hon, song mtuc sau,
bénh & mitc nhe. Két qua budc dau cho thay giong
nghé trang c6 kha nang thich nghi rong véi nhiéu
vung sinh thai.

3.4. Ning sudt ctia cAc miu giéng nghé tring

Sau mot nam tréng khao nghiém tai thanh pho
C4m Pha, tinh Quang Ninh, 24 mau giong nghe
trang déu thé hien kha nang thich nghi tot véi diéu
kien khi hau va thé nhuong dia phuong. TGST
tuong doi 6n dinh (285 - 295 ngay), phan 16n khom
mang 2 - 3 than ré, voi ct cai dat 0,4 - 0,8 kg. Pang
chu ¥, 4 mau giong tir tinh Cao Bang néi bat voi ca
cai lon va dong déu, mac du s6 ci con (2 - 3
cti/khom) thap hon so voi cac mau giong tir mién
Trung va Tay Nguyén (4 - 5 cit con/khém). Nang
suat ca thé trung binh cta 24 mau giong dat 1,58
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kg/khom (CV = 13,7%), trong d6 NTC1 cao nhat thuc thu trung binh cic mau giong dat 18,23
(2,23 kg/khom; KTC 95%: 2,13 - 2,32 kg/khém), tidn/ha. Cac mau giong tir tinh Cao Bang vuot troi
tiép theo 1a NTC2, NTC3 va NTC4 (1,90 - 1,97 véi 21,61 tan/ha, KTC 95%: 21,50 - 21,71 tian/ha,
kg/khom). Nhom nidng suat thdp gom cac miu cao hon trung binh khao nghiém 18,5% va vuot 41 -
giong NTB1, NTB3, NTB4, NTP3, NTP4, NTG1 - 42% so v6i hai mau giong thap nhat 1a tinh Gia Lai
NTG4, dao dong 1,22 - 1,49 kg/khom. Nang suat (15,16 tdn/ha) va Pha Yeén (15,29 tan/ha).

Bang 7. Ning sudt cia cac miu giéng nghé tring

M eidn Nang suat c4 thé Nang suat 6 thi nghiém Nang suat thuc thu
glong (kg/khom) (kg/20 m?) (tdn/ha)
NTY1 1,87 38,54 20,50
NTY2 1,82 37,96 20,19
NTY3 1,78 37,82 20,15
NTY4 1,74 38,20 20,32
NTC1 2,23 40,80 21,70
NTC2 1,91 40,60 21,60
NTC3 2,18 40,51 21,55
NTC4 2,07 40,35 21,57
NTQ1 1,63 37,69 20,05
NTQ2 1,58 37,24 19,81
NTQ3 1,51 37,34 19,86
NTQ4 1,53 37,50 19,95
NTB1 1,47 32,34 17,20
NTB2 1,24 32,05 17,05
NTB3 1,31 32,22 17,14
NTB4 1,37 32,32 17,19
NTP1 1,27 28,90 15,37
NTP2 1,22 28,72 15,28
NTP3 1,19 28,50 15,21
NTP4 1,14 28,42 15,30
NTG1 1,23 28,67 15,25
NTG2 1,12 27,60 15,21
NTG3 1,18 27,02 15,15
NTG4 1,09 26,25 15,03
CV%) 13,7 87 105
LSD, s 1,58 3,20 0,15
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Nhin chung, 4 mau giong nghé tring cé
nguodn goc tir tinh Cao Bang thé hién wu thé vuot
troi vé sinh trudong, niang suat ca thé (trung binh
2,01 kg/khom; KTC 95%: 1,94 - 2,08 kg/khom),
nang suat thuc thu va do dong nhat. Pay 1a nhom
mau giong trién vong, phu hop véi diéu kién mién
nui phia Bac va c6 thé nhan rong tai thanh pho
C4m Pha, tinh Quang Ninh ciing nhu cac ving
sinh thai tuong dong.

3.5. Thao luan

Két qua nghién ctu cho thay, 24 mau giong
nghé trang c6 st phan hoéa ro rét vé dac diém hinh
thai, sinh trudng va sinh hoc. Bé6n mau giong co
nguodn goc tir tinh Cao Bang thé hién wu thé vuot
troi vé chiéu cao cay 16n, dién tich 14 rong, kha
nang tich liy sinh khéi lon va nang suat cao. Két
qua nay phu hop voi cac két qua nghién ctu vé
hiéu qua quang hop va sinh truéng vuot troi ctia
cac giong nghé tréng tai khu viec mién nui mat, noi
bien do nhiét 1on va do 4m 6n dinh ho tro qua
trinh phat trién than ré [12]. Su khac biét vé cuong
do anh sang co thé gay ra cac hiéu tmg khac nhau
doi voi su phat trién dién tich 14, sinh truong va
nang suat cay trong [13, 14]. Ty 1é ndy mam cao va
dong déu (92,7 - 100%), dac biet & nhom cac mau
gi6ng tir tinh Cao Bing, phan anh chat luong
giong tot va tinh 6n dinh vé di truyén. Cac dac
diém dinh tinh nhu mau 14, hinh dang phién 1a va
mau thit ca thé hién tinh dong nhat cao trong timg
mau giong, dap tmg day dua cac tiéu chi theo
huéng dan DUS ctia UPOV [1].

Su khac biét ro gitta cac nhom mau giong vé
cac giai doan sinh trudng cting c6 luan diém ring,
giai doan phat trién ctia nghé trang phu thudc
manh vao diéu kién sinh thai va ciu truc di truyén.
Céac mau giong c6 nguon goc tir tinh Yén Bai va
Cao Bing c6 chu ky sinh truéong dai va 6n dinh,
pht hop voi cac diéu kién lanh, 4m va ngay ngan;
trong khi cadc mau giong tir tinh Phu Yen va Gia
Lai c6 chu ky ngan hon, sinh truéng 14 manh
nhung kha nang tich lay sinh khéi han ché. Két
qua nay tuong dong voi cac két qua nghién ctu
truoc vé su giam hiéu qua sinh khai cta cac giong
nghé viing nhiét doi kho [15].

Vé nang suat, nhém mau tinh Cao Bang thé
hién wu thé vuot troi ca vé nang suat ca thé (2,01
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kg/khom) va nang suat quan thé (21,61 tan/ha).
Su vuot troi nay cé thé bat nguon tir dién tich 1a
16m, kha nang tich liy sinh khai tot, thoi gian sinh
trudng dai va than ré lon 1a cac yéu to da duoc xac
nhan 1a dong vai trd quyét dinh nang suat nghé
trong nhiéu nghién cttu truoc [16]. Nguoc lai, 4
mau giong c6 nguodn goc tir tinh Gia Lai c6 dién
tich 14 thap, chi s6 LAI thap va chiéu cao cay han
ché, dan toi nang suat thap. Két qua nay phu hop
voi nhan dinh, trong qua canh tac ngheé, su bién
dong ctia luong mua va thay déi theo mua trong
suot vong doi sinh truong dong vai tro quan trong,
dac biét 1a tinh trang thi€éu nudc va nhiét do giam
vao mua dong, dan dén hién tuong than ré budc
vao trang thai ngt nghi sém dudi diéu kién khac
nghiét [17].

Nhin chung, su khac biét ro rét vé dic diém
hinh thai, sinh truéng va nang suat gitta cAc mau
giéng tir cac vung sinh thai cho thdy ngudn gen
nghé trang ¢ Viet Nam phong phu va c6 gia tri lon
cho cong tac chon tao giong thich nghi viing sinh
thai. Nhém mau giong c6 ngudn goc tir tinh Cao
Bang néi bat va dap ung tot cac tieu chi DUS; dong
thoi dat nang suat cao nhat, can duoc wu tién dua
vao khao nghiém giai doan tiép theo nham danh
gia gia tri canh tac va gia tri st dung va phuc vu
nhan rong trong san xuat tai ving nui phia Bac va
cac dia phuong c6 diéu kién twong dong.

4. KET LUAN

Két qua khao nghiém cho thdy 24 mau giong
nghé trang phan hoéa ro vé hau hét cac chi tieu
nghién ctu, phan anh tinh da dang di truyén cao
ctia nguon vat lieu khao nghiém. Dua trén cac dic
diém hinh thai, sinh truéng, nang suat TGST, cac
mau giong duoc phan thanh hai nhém chinh.
Nhom dai ngay (285 - 295 ngay), chti yéu c¢6 nguon
goc tir tinh Cao Bang va Yén Bai, thé hién wu thé
ro rét vé chiéu cao cay, 14 xanh dam, dien tich 14,
sinh khoéi tich liy va nang suat, dat 19,8 - 21,7
tan/ha. Nguoc lai, nhém ngan ngay (265 - 275
ngay), c6 nguodn goc tir tinh Phu Yen va Gia Lai, c6
sinh truong han ché, phién 14 nho va mong, va
nang suat thap hon, trung binh khoang 15 tan/ha.
Ty lé ndy mam trung binh dat 96%, voi su khac biét
dang ké gitra cac ving sinh thai.
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Nhom mau giong ngheé trang c6 ngudn goc tai
tinh Cao Biang thé hién uvu thé vuot troi voi sinh
truong 6n dinh, so 14 va dién tich 14 16n, TGST can
doi va nang suat ca thé cao (1,90 - 2,23 kg/khom)
va nang suat thuc thu dat 21,61 tan/ha, cao hon
18,5% so voi gia tri trung binh khao nghiém va vuot
trén 40% so v6i nhém mau giong c6 ngudn goc tir
tinh Phu Yén va Gia Lai. Cac mau giong nay dap
ung tot yéu cau danh gia theo tieu chudn DUS va
thé hién kha nang thich nghi cao véi diéu kién
sinh thai tai khu vuc khao nghiém. Cac mau giong
nay co trién vong nhat, can dua vao khao nghiém
giai doan ti€p theo nham danh gia gia tri canh tac
va gia tri st dung, 1am co s& cho tuyén chon va
nhan rong trong san xuat.

LOI CAM ON

Bai bdo 14 két qua nghién ciu cua nhiém vu cap
Nha nuoc: San xudt thir nghiém giong va duoc liéu
tir nguon gen Nghé trang (Curcuma aromatica
Salisb.), ma so NVQG - 2021/DA.07. Nhom téc gid
Xin tran trong cam on Bo Khoa hoc va Cong nghé da
tdi tror cho nghién curu nay.
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Abstract

This study aimed to evaluate the morphological characteristics, growth performance and yield of
24 Curcuma aromatica Salisb. accessions collected from six different agro-ecological regions and
tested under field conditions in Cam Pha city, Quang Ninh province, Vietnam. The experiment
was arranged in a randomized complete block design with three replications, with a plot size of 20
m?2, The results revealed significant differences among accessions for most of the evaluated traits,
indicating a high level of genetic diversity within the tested germplasm. Based on morphological
traits, growth characteristics, yield components and growth duration, the accessions were
classified into two main groups. The long-duration group (285 - 295 days), mainly originating
from Cao Bang and Yen Bai provinces, exhibited clear advantages in plant height, dark green
foliage, leaf area, biomass accumulation and yield, achieving 19.8 - 21.7 t ha . In contrast, the
short-duration group (265 - 275 days), originating from Phu Yen and Gia Lai provinces, showed
restricted growth, smaller and thinner leaves and lower yields, averaging approximately 15.0 t
ha 1. Notably, four accessions from Cao Bang demonstrated stable growth, a higher number of
leaves, larger leaf area, superior individual plant yield (1.90 - 2.23 kg clump 1), and a harvested
yield of 21.61 t ha™1, which was 18.5% higher than the experimental mean and more than 40%
greater than that of accessions from Phu Yen and Gia Lai province. These findings highlight the
potential of elite white turmeric accessions and provide a scientific basis for accession selection
and large-scale propagation in commercial production.

Keywords: Curcuma aromatica, agro-morphological traits, growth and yield performance,
accession evaluation.
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DANH GIA ANH HUOGNG CUA MOT sO BIEU KIEN
GIAM HOM DE SAN XUAT CAY GIONG TE TAN LA TIM
(Asarum cordifolium C.E.C. FISHER) BANG KY THUAT

NHAN GIONG VO TiNH TAI VUON QUAC GIA
HOANG LIEN, TINH LAO CAI

Nguyén Hiru Hanh', Durong Toan Thing!, Nguyén Vian Sang® *, Nguyén Thanh Chung!

" Vuon Quoc gia Hoang Lién

"Email- nvsang-vqghl@Iaocai.gov.vn

TOM TAT

Té tan 1a tim (Asarum cordifolium C.E.C. Fisher) 1a cay thuéc quy duoc dong bao Dao D6 sit
dung trong bai thudc tam chita bai liét, déng thoi than ré va ré duoc dung tri vét thwong nhiém
trung, tri, ho va sot & tré em. Loai ndy duoc xép hang “Nguy cap” (EN) trong Danh luc D6 cay
thuoc Viet Nam (2019) do phan bo hep, bi khai thac qua mitc va suy giam sinh canh tu nhién.
Nghién ctru nay duoc thuc hien nham xac dinh anh huéng ctia nong do chat diéu hoa sinh trudng
IBA, vi tri cat hom, chiéu dai hom va loai gia thé dén kha nang ra ré ctia hom Té tan 14 tim. Thi
nghiém duoc tién hanh tai Vuon Quéc gia Hoang Lién trong thoi gian 3 thang, hom duoc giam
trong tui bau PE, duy tri 4m do 80 - 90% duoi diéu kién ram mat. Két qua cho thay, ca 4 yéu to
nghién cttu déu anh huodng ro rét dén ty 1é va chat luong ra ré. Nong do IBA 200 ppm cho hiéu
qua cao nhat, vdi ty 1é ra ré 92%, 7,33 ré/hom, chiéu dai ré trung binh 10,65 cm. Hom ngon c6 két
qua vuot troi voi ty 1e ra ré 89,93%, trong khi hom dai 8 cm dat 91,3% ra ré, 7,31 ré/hom va 10,54
cm chiéu dai ré. Gia thé dat vueon + phan chuong (5: 1) 1a cong thuc t6i vu, dat 86% ra ré, 7,47
ré/hom, 10,89 cm chiéu dai ré. Két qua nghién cttu cung cip co sé khoa hoc va ky thuat cho cong
tac nhan giong vo tinh va bao ton loai Té tan 14 tim, gép phan phuc hoi quan thé tu nhién va phat
trién bén vitng nguédn duoc lieu quy hiém ctia Viét Nam.

Tt khéa: Asarum cordifolium, nhan giong vo tinh, IBA, giiam hom, T€ tin 14 tim, Vuon Quéc gia

Hodng Lién, bao ton loai diroc liéu.

1. BAT VAN BE

Viéet Nam 1a quoc gia c6 mot hé thuc vat
phong phu va da dang, véi khoang 12.000 - 15.000
loai thyre vat bac cao c6 mach, trong dé c6 khoang
30% so loai 1a dac httu; dén nay da co trén 7.000
loai duoc mo ta [1]. Tuy nhién, do nhiéu nguyén
nhan nhu khai thac qua muc, chuyén déi muc dich
stt dung dat, va bién déi khi hau, dién tich, chat
lwong va hé sinh thai ritng ctia nudc ta bi suy thoai
nghiém trong. Theo Sach Do Viéet Nam (2024) [2],
c6 356 loai thuc vat bi de doa tuyét chung, con so
nay da tang l1én 450 loai vao nam 2007 va 656 loai
vao nam 2024. Thuc té do cho thdy, cong tac bao
tén va phat trién ngudn gen cac loai cay quy hiém
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c6 gia tri sinh hoc va duoc liéu cao 1a yéu cau cap
thi€t va can duoc tién hanh thuong xuyén, lau dai.

Té tan 14 tim (Asarum cordifolium C.E.C.
Fisher) thuoc chi Asarum, ho Moc huong
(Aristolochiaceae), 1a loai duoc liéu cé gia tri, duoc
cong dong Dao D6 va H'Mong & khu vuc Sa Pa st
dung trong nhiéu bai thudéc dan gian. Cac nghién
ctru gan day cho thay, nhimg loai trong chi
Asarum c6 tac dung duoc ly da dang, duoc sit
dung dé diéu tri cac ching bénh vé duong ho hap,
thap khop va cdm mao [3]. Do gia tri duoc liéu cao,
loai nay dang bi khai thac te nhién qua mic. Theo
Danh luc Do cay thudc Viet Nam (2019) [4], Té
tan 14 tim duoc xép vao nhom “Nguy cap” (EN),
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déng thoi ndm trong Nhom IIA quy dinh tai Nghi
dinh s6 84/2021/ND-CP ctia Chinh phu [5] va c6
tén trong Sach Pé Viet Nam (2024) [2]. O Viet
Nam, loai nay méi chi méi duoc ghi nhan phan bo
hep tai cac xa: Ngiat Chi Son, Ta Phin, Ta Van, & do
cao 1.450 - 1.700 m [6]. Hién nay, cac cong trinh
nghién cttu bao ton, nhan giong, trong trot, ciing
nhu nghién cttu vé mot s6 thanh phan héa hoc chi
yéu, tiéu chudn hoa duoc liéu cta loai nay van con
rat han ché.

Theo nghién ctu ctia Nguyén Hoang Nghia
(2001) [7], nhan giong sinh duong (nhan giong vo
tinh) la phuong phap quan trong trong viéc duy tri
va phat trién cac kiéu gen vuot troi, 1a co sé cho
cong tac bao ton va xay dung rimg trong co nang
suat, chat luong cao. Tuy nhién, doi voi Té tan 1a
tim nhan giong hitu tinh bang hat gap nhiéu kho
khan do hat c6 16p vé day, thoi gian ndy mam kéo
dai va can xtt ly lanh trudc khi gieo wom. Do do,
viéc nghién cttu nhan giong vo tinh biang hom la
huong di kha thi nhidm tao ra cay giong déng nhat,
c6 chat luong tot, phuc vu cong tac bao tén va phat
trién nguon gen loai quy, hiém nay.

Bai béo trinh bay cac két qua nghién ctu vé
anh hudng ctia mot s6 diéu kién giam hom dén
kha nang ra ré va sinh truéng ctia cay T€ tan la
tim, nham dé xuat quy trinh nhan giéng vo tinh
pht hop phuc vu cong tac bao ton loai tai Vuon
Quoc gia Hoang Lién, tinh Lao Cai.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

Hom Té tan 14 tim duoc lay tir 500 cay me 3
tudi sinh truong tot, khong bi sau, bénh, trong tai
vuon giong goc ctia Vuon Quoc gia Hoang Lieén
(toa do: X: 405.471,4; Y: 2.471.222,3; 0 cao 1.570
m).

Cac hom duoc chon déng déu vé kich thudc
va sinh trudng, cat tit cac cay me c6 cung do tudi
dé dam bao tinh déng nhat ctia mau thi nghiém.
Hom duoc giam trong tdi bau PE (polyethylene),
kich thuéc 12 x 13 cm, c6 16 thoat nudc. Thanh
phan ruot bau bao gém dat thit da duoc xit Iy bang
voi va dung dich thudc tim, pH gia thé ti 5,5 - 6,5.
Céac bau duoc xép thanh ting luéng va che phi
bang gian nilon c6 do che tan 70 - 80%. Nhiét do
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trung binh ngay cta thoi diém giam hom 1a 20 -
25°C. Thoi diém giam hom c6 nhiét do trung binh
ngay 20 - 25°C, @0 4m duy tri & 80 - 90% nho hé
thong tudi phun swong tw dong. Thi nghiém duoc
tién hanh tir thang 3 dén thang 6 nam 2022 tai
vuon wom thudoc Vuon Quoc gia Hoang Lién, tinh
Lao Cai.
2.2. Phuong phap nghién ctru

221 Ddnh gid anh hudng cua chat diéu hoa
sinh truong dén ty I¢ ra ré cia hom giong

IBA 1a chat diéu hoa sinh trudng hiéu qua nhat
trong nhan giong bang hom canh d6i véi hau hét
cac loai cay nho kha nang kich thich tao ré manh,
6n dinh hoa hoc va tmg dung linh hoat. Minh
ching tir cac nghién cttu va thuc tién cho thay, IBA
vuot troi hon so voi IAA, NAA hoic cac chat khac
trong viéc ting ty lé ra ré va rat ngan thoi gian, vi
vay thi nghiém anh huong cta chat diéu hoa sinh
truomg chi stt dung IBA (Indole Butiric Axit). Mat
khac, Té tan 14 tim 1a loai than thdo, hom rat mém
nén stt dung IBA voi nong do thap, tir 100 ppm t6i
200 ppm tng véi 4 cong thic: 100, 150, 200 ppm va
cong thic doi ching - khong st dung chat diéu
hoa sinh truong hom dwoc nhing sau 1 - 2 cm
trong dung dich IBA tu 5 - 10 gidy, sau do giam
truc ti€p vao bau, khong rtra lai bang nudc. Thi
nghiém duoc b6 tri 3 1an 1ap lai, méi 1an 50 hom,
téng cong 4 cong thic x 3 1an lap x 50 hom/lap =
600 hom.

Chi s6 ra ré duoc tinh theo cong thtc:

So hom ra re

x 100

Chisorare (%) = — - =
tong schom giam

2.2.2. Panh gii anh huong cua vi tri doan hom
cat toi ty Ié ra ré cua hom giong

bé danh gia anh hudng cta vi tri hom dén kha
ning ra ré, thi nghiém duoc st dung gom: Hom
ngon, hom giita va hom goc (Hinh 1). Cac hom
duoc cat tir cay me trong vuon giong goc, thu riéng
ting loai, sau do tron déu dé bo tri thi nghiém.

Téng s6 hom st dung 1a 3 cong thirc x 3 lan
lap x 50 hom/lap = 450 hom.

Chat diéu hoa sinh truong st dung trong thi
nghiém nay 1a IBA & noéng do 200 ppm (két qua
chon ttr thi nghiém 2.2.1).
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223 Ddnh gi4 anh huong cua chiéu dai hom
gi0ng (o1 ty 1¢ ra ré cua hom giong

Thi nghiém gém 3 cong thic voi cac loai chiéu
dai hom khac nhau: 4, 6, 8 cm.

Chat diéu hoa sinh trudng st dung 1a IBA 200
ppm. Mdi cong thic duoc lap lai 3 1an, 50 hom/lap,
téng cong 450 hom.

Ché do cham soc, tudi nuéc va phuong phap
thu thap so lieu duoc thuc hién twong tu nhw thi
nghiém anh hudéng cta vi tri hom. Ty lé song (%)
duoc xac dinh dua trén s6 hom con séng sau khi
giam.

2.2.4. Panh gid 4nh huong cua cdc loai gid thé
dén ty Ié ra ré cia hom giong

Thi nghiém duoc bo tri voi 4 cong thic gia thé
nhu sau:

bat vuon + cat (ty 1é 3: 1 theo thé tich vat liéu).

bat vuon + trau hun (ty 1e 3: 1).

bat vuon + phan chuong (ty 1é 5: 1).

bat vuon + phan NPK (ty le 1: 0,01).

Loai NPK st dung 1la NPK 10 - 30 - 10 (giau
lan). D4t vuon duoc xtt Iy ndm bénh, phan chuéng
1 hoai ky trudc khi phoi tron.

Chat diéu hoa sinh truéng st dung 1a IBA 200
ppm.

Thi nghiém duoc b6 tri 3 1an 1ap, méi lan 50
hom, téng s6 4 cong thic x 3 1ap x 50 hom/lap =
600 hom.

Cham soéc, tudi nudc va thu thap so lieu duoc
tién hanh twong tu thi nghiém 2.2.3.

2.3. Thu thap va xit ly s6 liéu

Sau khi giam 01 thang, bat dau theo doi va ghi
nhan cac chi tiéu:

-Tyleraré (%) = (S6 hom ra ré/Téng s6 hom
giam) x 100.

- S6 ré trung binh/hom.

- Chiéu dai ré (cm): Do chiéu dai ré dai nhat
ctia moi hom.

Thoi gian theo doi kéo dai 3 thang ké tir khi
giam.

Dit lieu duoc xt ly bang phan mém thong ke
SPSS phién ban 16.0, st dung phan tich phuong sai
mot nhan t6 (ANOVA) va phép so sanh hau
nghiém Tukey HSD & muc y nghia a = 0,05.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién ciru anh hudng cfia chat diéu hoa
sinh trudéng dén dén ty 1é ra ré ctia hom giong

Té tan 1a tim 1a loai wa bong, thich hop véi cac
loai dat thit nhe, ham luong chat hiru co cao, gitt
am tot nhung thoat nuéc nhanh. Véi thanh phan
ruot bau la dat thit nhe, sau khoang 30 ngay sau
giam hom bat dau hinh thanh ré. Nong do chat
kich thich sinh truong IBA khac nhau c6 anh
hudéng ro rét dén ty 1é ra ré va cac chi tieu chat
luong ré ctia hom Té tan 14 tim (p < 0,001). Do d9,
c6 thé két luan rang, ty 1é ra ré, s6 luong ré trung
binh/hom; chiéu dai ré trung binh va s6 luong ré
trung binh cta 4 cong thic thi nghiém giam hom
Té tan 14 tim c6 su khac nhau ro rét voi do tin cay
la 99,9%.

Hinh 1. Anh hudng ctia ndng do IBA dén kha ning ra ré& ctia hom Té tan 14 tim. Tt trai qua phai: Cong
thirc IBA 100 ppm, cong thizc IBA 150 ppm, cong thirc IBA 200 ppm, cong thirc ddi chimg, thang do 3 cm

114

NONG NGHIEP VA MOI TRUOGNG - THANG 11/2025



KHOA HOC & CONG NGHE

Két qua & bang 1 cho thay, ¢ cong thic 4 (doi
chtmg), tat ca cac chi so vé ty 1é ra ré, so ré/hom,
chiéu dai ré déu thap nhat so véi cac cong thic st
dung chat diéu hoa sinh truong IBA. Khi nong do
IBA tang lén, ty 1é ra ré, so ré trén hom va chiéu
dai ré tang dan. O cong thac 200 ppm, ndng do
IBA cao nhat, ty 1é ra ré dat cao nhat (92%), so ré

trén hom trung binh 1a 7 ré, chiéu dai ré xap xi 11
cm. Nhu vay, cé thé khang dinh rang, néng do
thuoc ting lén da anh huong dang ké toi ty lé ra
ré, s6 ré/hom va chiéu dai ré. Tuy nhién, nghién
ctru chua thir nghiém néng do thuoc cao hon 200
ppm dé khang dinh chinh xac nong do nao cua
chat diéu hoa sinh truong IBA 1a tot nhat.

Béng 1. Anh hudng ctia chét didu hoa sinh trudmg (IBA) dén kha ning ra ré& ctia hom Té tan 14 tim

Cong thtrc Tyleraré (%) So6 ré trén hom trung binh | Chiéu dai ré trung binh (cm)
100 ppm 78,00 + 1,00 5,53 = 0,50° 7,03 +0,52°
150 ppm 80,70 + 1,15° 6,29 + 0,84° 7,52 +0,47°
200 ppm 92,00+ 2,00 ¢ 7,33+0,81° 10,65+ 0,80°
boi ching 66,67 + 2,31° 4,52 +0,50° 6,86 + 0,63 °
p-value < 0,001 < 0,001 < 0,001

Ghi chu: Céc gid tri trong cung mot cot mang chir cdi khac nhau (a, b, ¢) thé hién su khac biét co y
nghia thong ké ¢ muic p < 0,05 theo phép thir Tukey HSD.

Trong mot nghién ctu trén loai gung dai
(Asarum canadense) cung chi voi loai Té tan 14 tim
cho thay, gimg dai (Asarum canadense) duoc
nhan giong bing cac doan than ré. Su hién dién
chéi ngon giup tiang ty 1é song va sinh truong. Xt
ly bang IBA (1.000 mg/L) hoac phéi hop IBA voi
kinetin lam tang gap doi so ré trung binh so véi doi
ching. Diéu nay cho thdy, IBA c6 tac dong ro rét
dén su hinh thanh ré ¢ gimg dai (Asarum
canadense) [8]. Nghién ctru ctia Bhaskar Sarmal
va Upen Deka (2021) [9] trén loai Day kho rach
(Aristolochia tagala) cho thay, chat diéu hoa sinh
truong IBA co vai tro then chét trong qua trinh

hinh thanh va phat trién ré ctia hom mém Day kho
rach (Aristolochia tagala). Trong cac cong thirc thi
nghiém, néng do 3.000 ppm IBA két hop véi gia
thé phoi hop cat, dat vaeon va than bun (1: 1: 1) cho
hiéu qua vuot troi, thé hién qua ty l¢ song 96,6%,
s6 ré trung binh 3,6 va chiéu dai ré 5,16 cm. Cac
noéng do IBA thap hon (500 - 1.000 ppm) hodc cao
hon (5.000 ppm) déu cho két qua kém hon, khing
dinh tinh dac hiéu cta néng do t6i vu nay doi voi
qua trinh giam hom.

3.2. Anh hudng ctia vi tri cit hom dén dén ty le
raré ctia hom giéng

Hinh 2. Vi tri hom cét Té tan 14 tim st dung trong cac thi nghiém, thang do 3 cm

NONG NGHIEP VA MOI TRUONG - THANG 11/2025
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Trong thi nghiém anh hudng vi tri cit hom Té
tan 14 tim, ty 1¢ song va chi tiéu chat luong ré bi
anh hudng dang ké boi vi tri cit hom (Bang 2).
Sau khoang 30 ngay, hom bat dau ra ré. Két qua &
bang 2 cho thay, ty 1é ra ré ¢ cong thitc hom ngon)
la cao nhat, dat 89,93%; so6 ré trung binh la 7,43;
chiéu dai ré trung binh dat 10,86 cm. O cong thic
hom gitta va cong thic hom gdc, cac chi tiéu vé ty
lé ra ré, so ré trung binh trén hom va chiéu dai ré
trung binh déu thap. Diéu nay khang dinh, hom
ngon c6 tudi sinh ly tot nhat trong giam hom Té
tan 1 tim.

C6 nhiéu su bién ddi trong qua trinh hinh
thanh ré, vi tri ctia vét cat trén chdi bé me co6 thé

dac biet quan trong. Tuy thuoc vao loai, cat tir mot
sO vi tri quanh goc 1a tot nhat, trong khi & cac loai
khéc, vi tri cat & ngon c6 thé ra ré tot nhat [10].
biéu nay chi ra rang, ciu trac va mic do phan biét
khéc nhau gitta tuéi hom anh huong t6i phan tng ra
ré ctia hom. Két qua nghién ctru ctia Moore va King
(2022) [11] chi ra rang, nhan giong bang hom than
ré cing twong do6i don gian doi voi loai Asarum
sieboldii tir cac doan than ré chua ra ré nhung co
choéi 14 ngt tir cay me. Do than ré Asarum dé bi thoi
néu gitt Am qua muc nén hom can duoc dat trong
gia thé thoat nuoc tot. Tat ca hom nén duoc dit
trong khung giam c6 mai che, moi treong ram mat
cho dén khi hinh thanh hé ré hoan chinh.

Béng 2. Anh huéng ctia vi tri cit hom dén ty 1é ra ré& ciia hom giéng Té tan 14 tim

Vi tri cat hom Tyleraré (%) Sétlljint;élzlir?}? m Chiiﬁf}? i (Ic‘(;er;[)rung
Hom gitta 48,67 + 1,15 4,96 +0,75" 9,03+1,12°
Hom ngon 89,93+ 1,15° 7,43+0,82° 10,86+ 1,06°

Hom goc 33,33+ 1,14° 4,10+0,76°¢ 7,43 +0,52°¢
p-value < 0,001 < 0,001 < 0,001

Ghi chu: Céc gid tri trong cung mot cot mang chir cai khac nhau (a, b, ¢) thé hién su khac biét co y
nghia thong ké ¢ muic p < 0,05 theo phép thir Tukey HSD.

3.3. Anh hudng ctia d6 dai hom dén ty lé ra ré
ctia hom giéng

Tac dong cua do dai hom dén ty lé ra ré cua
hom giong thé hién & hinh 3 va bang 3. Két qua
& bang 3 cho thay, anh huong ctia d6 dai hom toi
kha ning ra ré cia hom bang phan tich ANOVA
rat ro rang toi tat ca ty 1é ra ré va chat luong ré
ctia hom. Hom giong dai 8 cm cho ty lé ra ré

91,3%, so6 ré trung binh/hom (7,33 ré) va chiéu
dai ré trung binh (10,5 cm) cao nhat so voi cac
cong thice khac. Ty 1é ra ré cia hom Té€ tan 1a
tim ctng kha cao & cong thic 4 cm va 6 cm, véi
ty 1é 1an luot 1a 76,76% va 78%. Tuy nhién, cac chi
s6 nhu s6 ré/ hom va chiéu dai ré trung binh ¢ 2
cong thirc trén thap hon nhiéu so voi cong thirc
8 cm.

Hinh 3. Két qua thi nghiém d6 dai hom giong dén ty 1é& ra ré ctia hom ciia cay Té€ tan 14 tim, thang do 3 cm
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Toém lai, do dai hom giong anh hudng rat 16n
dén kha nang ra ré ctia hom, voi hom giong dai 8
cm, giam hom dat ty 1é ra ré cao nhat (91,3%). Vi

vay, dé dat hieu qua cao trong cong tac giam hom
Té tan 14 tim nén giam hom voi do dai 8 cm.

Béng 3. Anh hudng ciia chidu dai hom giéng dén tj 1é ra ré& cfia hom gidng Té tan 14 tim

D6 dai hom T§ 16 ra ré (%) ?3(: ;E/tflzlf Chiéu dai(lfr:;)rung binh
4 cm 76,67 + 1,15 3,42 £ 0,08° 5,66 £ 0,07°
6 cm 78,00 + 2,00 4,63 + 0,08 6,87 +0,10°
8 cm 91,30+ 1,15° 7,31+0,11° 10,54 + 0,12°
p-value < 0,001 < 0,001 < 0,001

Ghi chu: Cic gid tri trong cung mot cot mang chir cdi khac nhau (a, b, ¢) thé hién sw khac biét co y
nghia thong ké ¢ muc p < 0,05 theo phép thir Tukey HSD.

3.4. Anh huéng ctia cac loai gia thé dénty lé ra
ré ctia hom giong

Trong thi nghiém danh gia anh hudéng ctia cac
loai gia thé dén ty lé ra ré ctia hom giong Té tan 1a
tim, cac chi tiéu vé ty 1é ra ré, so ré trung binh trén
hom va chiéu dai ré trung binh bi 4anh huéng dang
ké boi loai gia thé sit dung (Bang 4). Sau khoang
30 ngay, hom bat dau ra ré. Két qua & bang 4 cho
thay, ty 1é ra ré & cong thirc dat vuon + phan
chuong ty 1é 5: 1 1a cao nhat, dat ty 1é ra ré la 86%;
sO ré trung binh 1a 7,47; chiéu dai ré trung binh dat
10,98 cm. O cong thire dat vuon + cat ty 1é 3: 1 va
cong thic dat vuon + trau hun ty le 3: 1, cac chi
tiéu vé ty lé ra ré, so ré trung binh trén hom va
chiéu dai ré trung binh twong duong nhau. Théap
nhat & cong thiee dat vaeon + NPK (1: 0,01) voi ty lé
song 58%, s6 ré trung binh 1a 3,52, chiéu dai ré
trung binh chi dat 5,87 cm. Cé nhiéu yéu t6 anh
hudéng dén qua trinh hinh thanh ré va thanh phan
gia thé dong vai tro then chot trong viéc cung cap
moi truong ly tuong cho hom. Gia thé giau chat

hitu co (nhu phan chuéng) thuong mang lai két
qua tot hon, trong khi gia thé bé sung phan hoa
hoc (nhu NPK) c6 thé khong hiéu qua néu ty lé
khong phu hop. Két qua & bang 4 khang dinh
rang, gia thé dat vuon + phan chuong ty lé 5: 1 1a
la chon hiéu qua nhat trong nhan giong hom Té
tan 14 tim, voi ty 1é ra ré cao (86,00%), so ré trung
binh (7,47), va chiéu dai ré trung binh (10,89 cm).
Nguoc lai, gia thé dat veon + NPK ty 1é 1: 0,01 cho
két qua kém nhat, do khong cung cip da dinh
duong hoac cau truc phu hop. Két qua nghién cttu
cua Bhaskar Sarmal va Upen Deka (2021) [9] trén
Day kho rach (Aristolochia tagala) cho thay, su
phoi hop nhiéu thanh phén trong gia thé giap cai
thién dang ké ty lé song va su ra ré cua hom.
Trong 4 cong thuic duoc thit nghiém thi hon hop
cat + dat vuon + than bun (1: 1: 1) cho két qua tot
nhat voi ty 1¢ song 83,3%, s6 ré trung binh 2,8 va
chiéu dai ré 4,14 cm. Trong khi d6, gia thé chi
gom cat song cho két qua kém nhat (44,3% song;
1,2 ré/hom; 2,2 cm).

Béng 4. Anh hudng clia cac loai gia thé dén ty 1é ra ré ciia hom giéng Té tan l4 tim

PR \ . S6 ré trung Chiéu dai ré
4 & A A (9
Loai gid the Tylerare (o) binh/hom trung binh (cm)
Dat vuon + cat (3: 1) 71,33 + 2,10b 4,57 £ 0,50° 7,00 £ 0,59°
bat vuon + trau hun (3: 1) 78,00 + 2,00° 5,25 + 0,60° 7,03 +£0,52¢
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bat vuon + phan chuong (5: 1) 86,00 + 1,50° 747 £0,77° 10,89 £ 0,98°
bat vuon + NPK (1: 0,01) 58,00 £ 2,30° 3,52 + 0,50¢ 5,87 + 0,51¢
p-value < 0,001 < 0,001 < 0,001

Ghi chu: Cic gid tri trong cung mot cot mang chir cdi khac nhau (a, b, ¢, d) thé hién su khdc biét co
v nghia thong ké ¢ muic p < 0,05 theo phép thir Tukey HSD.

3.5. Bé xuat quy trinh va tmg dung vao bao ton

Tt nhitmg két qua nghién cttu nhan giong sinh
duong loai Té tan 14 tim (Asarum cordifolium
C.E.C. Fisher) tai Vuon Quoc gia Hoang Lién,
nghién ctu da xay dung mot quy trinh giam hom
chuidn nhim dam bao ty 1é ra ré, chat luong cay
con va kha nang tng dung quy mé hoa trong san
xuat giong (Hinh 4). Quy trinh nay bao gém cac

budc tir chon lwa cidy me khoe manh, khong sau,
bénh, dén thao tac cat hom ngon cé chiéu dai 6 - 8
cm, xtt ly chat diéu hoa sinh truéong IBA, giam
hom trong gia thé t6i wu, cham soc duy tri d6 4m
va dinh duong, tiép theo 1a giai doan huan luyén dé
cay thich nghi véi diéu kién anh sang ngoai vuon.
Sau khoang 90 ngay, cay hom dat tiéu chudn xuat
vuon voi bo ré khoe, co thé trong ngoai thuc dia.

Chon cay me {Cay khoe. sinh trirong tw nhién tai
VQG, khong sau benh).

Y

Cit hom (Hom ngon dai 6—8 cin)

b J

Xw Iy IBA (IBA 200 ppm trong 5—10 giay)

b J

Giam: Cam vao bau PE (10 x 15 cm. gia the dat vuon
+ phan chuong hoai mue (5:1). gian che 50-60% anh
sang. phun am 80—90%0.)

-

Cham séc (Duy tii do am 80 — 90%. loai bo hom
chet_ bo sung dinh dudng hiru co loang sau 30 ngay )

v

Huan luyén (Sau 60 ngay. giam twdi dan. cho tiép xuc
anh sang manh hom dé tang sire chéng chiu.)

v

Xuit vuon (Sau 90 ngay, cay dat 3—4 la that. e Khoe.
¢6 thé chuyén ra trong ngoai thure dia hoac wom tiép.)

Hinh 4. So @6 vé quy trinh giam hom T& tan 14 tim (Asarum cordifolium)
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Nghién cttu giam hom Té tan 14 tim mang lai
hiéu qua thiét thuc cho ca bao ton tai chéd (in situ)
va bao ton chuyén vi (ex sitw). O hinh thuc in
situ, cay giong tir hom duoc dung dé trong bd
sung truc ti€p vao cac sinh canh bi suy thoai,
nhim tai tao quan thé ty nhién. Véi hinh thic ex
situ, quy trinh nay giap xay dung cac vuon cay
me trong vuon uom, tao nguon giong doéi dao va
6n dinh cho cac muc tiéu phuc hoi sinh canh va
phat trién duoc liéu, tir d6 gidm b6t su phu thuoc
vao nguon khai thac ty nhién. Dé dam bao khong
lay lan mam beénh, viéc stt dung phan hitu co (dic
biét 1a phan chudng) can duoc kiém soat, phai
qua qua trinh 0 hoai, xtt ly nhiét hoac vi sinh dé
loai bd hoan toan mam bénh truéc khi st dung
trong gia thé giam hom.

4. KET LUAN

Kha nang ra ré ctia hom Té tan 14 tim chiu anh
hudng ro rét boi boi nong do IBA, vi tri hom, chiéu
dai hom va thanh phan gia thé. Trong diéu kién thi
nghiém, IBA 200 ppm cho ty 1é¢ ra ré cao nhat
(92%), 7,33 ré/hom, 10,65 cm; hom ngon vuot troi
(89,93%; 7,43 ré/hom; 10,86 cm); chiéu dai 8 cm toi
uu (91,30%; 7,31 ré/hom; 10,54 cm); gia thé dat
vuon + phan chudéng hoai (5: 1) hiéu qua nhat
(86,00%; 7,47 ré/hom; 10,89 cm). Cac két qua cung
cap co so ky thuat cho nhan giong vo tinh va bao
ton loai tai Vuon Quéc gia Hoang Lién.

LOI CAM ON

Két qud ndy thudéc mot phan nhiém vu quy
gen “Nghién cuu khai thic va phdt trién nguon
gen cdy thuoc T€ tan 14 tim (Asarum cordifolium

C.E.CFisher)”, ma sé NVQG-2021/PT.33 do
Viron Quoc gia Hoang Lién chu tri thure hién.
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EVALUATION OF THE EFFECTS OF CUTTING CONDITIONS ON ROOT INDUCTION IN Asarum
cordifolium C.E.C. Fisher USING ASEXUAL PROPAGATION TECHNIQUES AT HOANG LIEN
NATIONAL PARK, LAO CAI PROVINCE

Nguyen Huu Hanh?!, Duong Toan Thang?,
Nguyen Van Sang’, Nguyen Thanh Chung!
! Hoang Lien National Park
Abstract

Asarum cordifolium C.E.C. Fisher is a valuable medicinal plant traditionally used by the Red Dao
ethnic community in Vietnam for treating paralysis, wounds, hemorrhoids, cough, and childhood
fever. The species is listed as “Endangered” (EN) in the Red List of Vietnamese Medicinal Plants
(2019) due to its narrow distribution, overexploitation and habitat degradation. This study aimed
to determine the effects of IBA concentration, cutting position, cutting length and substrate type
on rooting ability of A. cordifolium stem cuttings. Experiments were conducted at Hoang Lien
National Park under controlled nursery conditions for three months, with cuttings placed in
polyethylene bags and maintained at 80 - 90% humidity. Results showed that all tested factors
significantly influenced rooting percentage and root growth characteristics. Among IBA
treatments, 200 ppm was the most effective, yielding 92.00% rooting, with an average of 7.33 roots
per cutting and a mean root length of 10.65 cm. Cutting position also played a crucial role, with
apical cuttings achieving the highest rooting rate (89.93%). The optimal cutting length was 8 cm,
producing 91.30% rooting, 7.31 roots per cutting and 10.54 cm average root length. Substrate
composition had a marked effect, with garden soil mixed with farmyard manure (5: 1, v/v) giving
the best results (86.00% rooting, 7.47 roots per cutting, 10.89 cm root length). These findings
provide a scientific and technical foundation for vegetative propagation and conservation of A
cordifolium, contributing to the restoration and sustainable development of this valuaable
medicinal resource in Vietnam.

Keywords: Asarum cordifolium, stem cutting, vegetative propagation, IBA, Hoang Lien National
Park,conservation, medicinal plant.

Ngay nhan bai: 5/5/2025
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VI NHAN GIONG cUC MAM X01 HAN Quic
(Chrysanthemum maorifolium)j TAl XA CHAU THANH,
TiNH AN GIANG

Tran Nguyén Chat!, Nguyén Vii Duy’, Nguyén Van Duy?,
Nguyén Thi Ngoc Nhut!, Trinh Thi Kim Binh', Phan Hoang Giéo""

TOM TAT

"Truong Pai hoc Kién Giang
"Email- phgieo @vnkgu.edu.vn

Cac mam x6i Han Quoc (Chrysanthemum morifolium) thuoc ho cic (Asteraceae). O Viet Nam,
ctic mam x0i Han Quéc duwoc du nhap va va chuong voi nhiéu mau sic ruc ro, mang lai hiéu qua
kinh té cao. Hién nay chua cé quy trinh riéng biét vi nhan giéng cic mam x6i Han Quéc. Nham
khao sat anh huong ctia nong do BAP (mg/L) lén kha niang nhan nhanh choi, nong do NAA
(mg/L) lén su hinh thanh ré va ty lé gia thé dén viéc thuan dudng ciy con ex vitro ciy cic mam
x0i Han Quéc. Két qua cho thdy, moi truong MS cé bé sung BAP 0,5 mg/L 1a tot nhat cho viéc
hinh thanh chdi (20,11 choi/mau), chiéu cao trung binh 1a 4,89 cm va s6 14 1a 1,13 14/mau. Moi
treong MS c6 b6 sung NAA 1,5 mg/L cho s6 ré tot nhat (20,44 ré/mau), chiéu dai ré trung binh
2,75 cm va s6 14 hoan chinh 1a 17,22 14/méau. Ty lé gia thé phu hop dé thuan dudng ciy ciic mam
x0i Han Quéc ngoai vuon wom 1a 30% dat tribat, 60% xo dira, 10% cat, dat ty lé song 100%, chiéu
cao cay trung binh 1a 6,43 cm, s6 14 hoan chinh 1a 22,17 14/mau.

Tt khéa: Chrysanthemum morifolium, ex vitro, in vitro, tao chéi, tao ré.

1. BAT VAN BE

Hoa cuc c6 nguédn goc tir Trung Quéc va Nhat
Ban, day Ia mot trong 5 loai hoa cat canh phd bién
trén thé gioi, rat duoc va chuong tai Viet Nam nho
mau siac da dang, hinh dang phong phu va kha
ning diéu khién ra hoa quanh nam, tao nguon
cung 6n dinh [1]. Trong d6, cic mam xoi
(Chrysanthemum morifolium) thuong duoc ménh
danh la nt hoang, thuoc ho cic. Pay la mot loai
thuc vat co hoa ngay ngan rat hap dan, mac du
song lau nam nhung duoc coi nhu né hoa theo
mua vao cudi mua thu. Hoa cic mam x6i duoc
trong trén khap thé gioi dé lam hoa cat canh ciing
nhu cay trong trong chau [2].

O Viét Nam, cic mam x6i rat duoc va chuong
dé chung Tét, lam qua ting, trang tri sy kién va
khuon vién nha, dac biet pho bién & cac lang hoa.
Tuy nhién, ctic mam x0i truyén thong cta nudc ta
hién nay chi c6 mau vang lam han ché su lua chon
ctia nguoi tieu dung. Dé gidi quyét van dé thi hiéu
nay nhiéu nong dan da trong thém giong cic mam

NONG NGHIEP VA MOI TRUONG - THANG 11/2025

x06i Han Quéc. Vi c6 nhiéu mau sac khac nhau nén
giong cuc nay da cho hiéu qua kinh té cao tir gia
thanh cho dén s6 luong xuat ban trong dip Tét.
Ctic mam x6i Han Quoc dang 1a mat hang duoc ua
chuong vi c6 mau sic bat mat, méi la, dugc moi
nguoi yéu thich, c6 gia tri cao vé kinh té, nhu cau
nguoi mua 16n, hoa cé nhiéu mau sac dé chon lua,
cac muc gia lai da dang nén canh tranh manh va
chiém uu thé so voi giong cic mam x6i truyén
thong. Giong cuc ndy c6 kha nang thay thé cho
giobng cuc mam xo6i truyén thong hién nay, nhung
vi la giong méi nhap va s6 luong mua ting nén
nguédn hang tré nén khan hiém.

Voi céach tréng truyén thong 1a giam canh se
lam cho cay con c6 hoa kich thuéc nho, khong
dep. St dung than gia dé trong lai nén phuong
phap giam canh dién ra rat cham, nguy co lay
truyén virus va cac bénh khac lai rat cao, vay ty lé
nhan giong tao cay con bang phuong phap nay la
rat thap sé khong du nguon cung, cay giong lai dé
bi nhiém bénh. Con tréng bang hat thi sé cho
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nhiéu cay con nhung do viéc lai tao trong qua trinh
thu phan dan dén su phat trién va ra hoa cua cay
khac nhau cho hoa l6n, hoa nhé ciing khong déu
[3]. Tuy nhién, stt dung phuong phap nhan giong
bang ky thuat nuoi cdy mo thi c6 vu diém vuot troi
hon 1a hé s6 nhan giong cao, cho ra cay con tuong
doi dong déu vé vat lieu di truyén, cho giong khoe
manh va sach bénh [4]. Hién nay, nhan giong cuc
mam x6i Han Qudc tmg dung cac quy trinh c6 sin
tir cac quy trinh nhan giéng ctic mam x6i vang
truyén thong, chua c6 quy trinh chuyén biét cho
giong cic mam x0i Han Quéc nén sé cé su chua
phu hop do 2 gidng nay c6 diéu kién sinh truong
khéc nhau trong qua trinh canh tac. Vi vay, dé giai
quyét nhing van dé trén st dung ki thuat nhan
giong bing phuong phap nuéi cdy mé cho cuc
mam x6i Han Quoc 1a rat can thiét. Bén canh do,
thanh phan ho4 hoc ctia moi truong dong vai tro
quyét dinh doi voi thanh cong ctia nudi cdy té bao
va mo thuc vat. Moi loai cay, tham chi moi kiéu
gen, cac kiéu nuoi cdy khac nhau c6 nhitng doi hoi
khac nhau vé thanh phan moi truong [5].

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu

Chéi ctic mam x6i Han Quéc in vitro c6 ngudn
goc tir bo suu tap giong ctia Phong Thi nghiém nuoi
cay mo té bao thuc vat, Truong Dai hoc Kién Giang.

2.2. Diéu kién thi nghiém
Tat ca cac thi nghiém duoc dit trong diéu kién
phong thi nghiém véi nhiét do 25 £ 2°C, deén

huynh quang cuong do chiéu sang 2.000 lux, thoi
gian chiéu sang 16 gio/ngay.

Moi truong st dung trong nghién ctu la MS
b6 sung chat diéu hoa sinh trudng tiy thi nghiém,
tat ca duoc bo sung them duong sucrose 30 g/L va
agar 8 g/L. Mo6i truong nudi cdy duoc diéu chinh
pH vé 5,8 va tiet trung & 121°C, ap suat 1 atm, thoi
gian 20 phut.

2.3. Phuong phap nghién ctru

2.3.1. Noi dung 1. Khdo sat anh huong cua
nong do BAP dén khd nang nhan chéi tir mau
doan than cdy cuc mam xoi Han Quoc

- Muc tiéu: Xac dinh duwoc nong do BAP
(mg/L) phu hop cho qua trinh nhan choi cta cay
ctic mam x6i Han Quoc.

- Vat liéu nghién ctru: Mau doan than chiéu dai
1,5 cm duogc cdy vao moi truong co ban MS bé
sung sucrose 30 g/l, agar 8 g/1 va chat diéu hoa
sinh truong BAP theo bé tri thi nghiém, NAA ¢6
dinh 0,2 mg/L trir nghiém thitc d6i chimg.

- B6 tri thi nghiém:

Thi nghiém b6 tri hoan toan ngau nhién gdém 1
yéu t0 1a néng do chat hoa sinh trudéng thuc vat
BAP v6i cac nong do tir 0 - 2,5 mg/L.

Thi nghiém gém 6 nghiém thirc, méi nghiém
thtee 1ap 3 1an, mdi lan 3 chai, méi chai 1 mau tong
don vi thi nghiém 1a 54. Két qua duoc ghi nhan sau
4 tuan thuc hien.

Bang 1. Nong d6 BAP va NAA sit dung trong thi nghiém nhan chéi

Nghiém thtrc Noéng do BAP (mg/L) Néng do NAA (mg/L)
bC 0
1 0,5 0,2
2 0,2
3 0,2
4 0,2
) 2,5 0,2
- Chi tiéu theo doi: + Chiéu cao chdi trung binh (do tir vi tri tiép

+ Ty lé mau phat sinh choi (%) =

Tang somau phat mnhchoi -
¥ 100%

Tong s0 mau song

Tong 50 choi kink thank

+ S6 choi trung binh = -
Somau cay
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giap voi than dén dinh sinh truong, don vi do cm)

Tong chieu cac cac choi

Tong so choi
+ S0 14 trung binh (dém tat ca 14 hoan chinh) =
Tong sola

Tong 50 choi
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2.32. Noi dung 2. Khdo sdt anh huong cua
nong do NAA dén khi ning tao ré cua cdy cuc
mam xo6i Han Quéc

- Muc tiéu: Xac dinh noéng do NAA (mg/L)
pht hop cho qua trinh tao ré tir chéi.

- Vat lieu thi nghiém: Céac choéi duoc chon cé
chiéu cao khoang 2 cm.

Thi nghiém duoc bo tri hoan toan ngau nhién
gom 1 yéu t6 1a néng do chat diéu hoa sinh truéng
thuc vat NAA véi cac néng do tir 0 - 2 mg/L, BAP
c6 dinh 0,2 mg/L trir nghiém thic doi chimg.

Thi nghiém c6 5 nghiém thic, méi nghiém
thic duoc ldp lai 3 1an, mdi l1an 3 chai méi chai 1
mau, tong c6 45 don vi thi nghiém. Két qua duoc
ghi nhan sau 4 tuan nuoi cay.

- B6 tri thi nghiém:
Bang 2. Cac nong @6 NAA trong thi nghiém tao ré
Nghiém thtc Nong do NAA (mg/L) Nong do BAP (mg/L)
boi ching 0 0

NT1 0,5 0,2

NT2 1 0,2

NT3 1,5 0,2

NT4 2 0,2
- Chi tieu theo doi: cm, c6 day du ré, sau dé tién hanh tréng cay vao vi
+T§ 1é mau phét sinh ré (%) = nhua. Ghi nhan két qua sau 4 tuan.
Ty lé mau phat sinh ré Bang 3. Ti lé gi4 thé

x 100%

Téng s6 mau séng

+ SO ré: Dém tat ca ré hinh thanh tir goc cta
mau cay.

+ Chiéu dai ré trung binh (do tit than dén chot

Téng chiéu dai ré
ré, don vi do cm) = Tongséré

S6 14: Dém s6 14 ctia cay da hoan chinh.

2.3.3. Noi dung 3. Khao sdt anh huong cua ty
1é gid thé trong dén thudn duong ex vitro cic mam
x0i Han Quoc ngodi vion wom

- Muc dich: Xac dinh duoc ty lé gia thé phu
hop dé cay giong in vitro sinh truéng tot nhat &
giai doan vuon uom.

- Vat liéu thi nghiém: Cay con cic mam x0i
Han Quéc hoan chinh in vitro duoc chon c6 chiéu
cao khoang 3 cm, than to va ré khoe.

- Bo tri thi nghiém: Thi nghiém duoc bo tri
hoan toan ngau nhién, gém 5 nghiém thtc, twong
ung voi 5 ty 1é phoi tron gia thé, méi nghiem thic
lap lai 3 1an, méi lan 10 cay.

- Cach tién hanh: Cac cay phat trién tot & thi
nghiém tao ré sé lam nguén mau cho thi nghiém
3. Chon nhiing cay in vitro c6 kich thudc khoang 3
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Nghiém | Dattribat | Xo dira e
thite @) w | AW
NT1 40 50 10
NT2 30 60 10
NT3 20 70 10
NT4 10 80 10
NT5 0 90 10

- Chi tiéu theo doi:

+ Ty le song (%) = Tong 20 mau 20ng . 1000,

Tong =0 mau cay

+ Chiéu cao cay (cm): Do tir vi tri 6 ré tiép
giap voi than dén dinh sinh truong.

+ S0 14: Dém s6 14 cta cay da hoan chinh.
2.4. Xtr Iy s6 lieu

Céc so lieu duoc téng hop, xtt Iy bang phan
mém Microsoft Excel 2007, phan tich phuong sai
va tric nghiém phan hang Duncan bang phan
meém SPSS 26.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua tao chéi tir miu cdy
Sau 4 tuan nuoi cdy cuc mam x6i Han Quoc

cho két qua tao choi nhu bang sau:
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Béang 4. Két qua nhan chdi ciic mam x6i Han Quéc sau 4 tuan nuéi cdy

Nghiém thie Nong do BAP | Ty le Qhét sinh | S6 ch(‘)i‘trun~g binh | Chiéu cao choi [S6 14 trun~g binh
i (mg/L) choi (%) (choi/mau) trung binh (cm) (14/mau)
boi chimg 0 100 2,56d 2,75a 9,02a
NT1 0,5 100 20,11a 1,13b 4,89bc
NT2 1 100 15,89b 1,09b 4,70c
NT3 1,5 100 13,56bc 0,72¢c 6,02b
NT4 2 100 10,78¢c 0,53cd 5,04bc
NT5 2,5 100 5,00d 0,33d 5,15bc

Ghi chu: Cdc chit theo sau (a, b, ¢, d) khdc nhau ¢ cung mot cot thi khac biét co y nghia vé mat thong ké

o muc P < 0,05.

Két qua sau 4 tuan nuoéi cdy, mau ciic mam xoi
Han Quoc trén moi truong MS déu cho ty 1¢ phat
sinh choi 100% & tit ca cac nghiém thic ca doi
chimg. O d6i ching, c6 su phat sinh chdi cho thiy
mau da co6 san nhom chat tao choéi noi sinh. Vé chi
tiéu s6 choi, tat ca cac nghiém thic b6 sung BAP
ter 0,5 - 2,5 mg/L va ké ca doi chung déu phat sinh
thém chéi moi tir mau cdy. Tuy nhién, c6 sy khac
biet c6 y nghia thong ké vé s6 chéi giita cac
nghiém thuc c6 b6 sung BAP va d6i chimg,
nghiém thttc c6 s6 chéi thap nhat 1a nghiém thic
doi ching voi s6 choi trung binh 1la 2,56
(choi/mau), nghiém thic cé so chédi cao nhat Ia
nghiém thtic b6 sung BAP 0,5 mg/L véi s6 choi
trung binh 1a 20,11 (chéi/mau). Két qua nay cho
thay, su vuot troi vé két qua hinh thanh chéi so véi
két qua nghién ctru ctia Vo Thanh Truyén va cs
(2016) [6] trén cic mam x6i gap 1,9 1an va cao hon

(2014) [7] trén cac luéi gdp 6,7 lan. Cac nghiém
thitc c6 xu hudng gidm s6 chdi hinh thanh khi
noéong do BAP lon hon 0,5 mg/L, diéu nay ching
minh duoc khi nong do BAP bd sung cao co6 thé
dan dén su tc ché va lam gidm kha nang hinh
thanh s6 choi tir mau.

Vé chi tieu theo doi 1a chiéu cao chdi trung
binh, nghiém thttc c6 chiéu cao chéi thap nhat 1a
nghiém thttc 5 voi chiéu cao trung binh la 0,33
(cm), nghiém thitc c¢6 chiéu cao choi trung binh
cao nhat 1a nghiém thtc doi chimg voi chiéu cao
trung binh 14 2,75 (cm). S6 liéu cho thdy, chiéu cao
chdi c6 xu huéng gidm dan tir doi ching dén
nghiém thitc b6 sung BAP cao nhat. O chi tiéu s6
14 trung binh, nghiém thitc d6i ching cho chi so
cao nhat voi 9,02 (la/mau) va cé khac biet vé
thong ke voi cac nghiém thite con lai. Cac nghiém
thitc c¢6 b6 sung BAP cho s6 14 trung binh thap
hon dao dong tir 4,70 - 6,02 (14/mau).

Hinh 1. Chéi hinh thanh tir miu chdi cic mam x6i Han Qudc

So voi két qua nghién ctru ctia La Viet Hong va
cs (2021) [8], moi truong phu hop nhat dé€ tai sinh
chdi bat dinh tir manh 14 & cuc dai déa 1a moi
truong MS bé sung BAP 0,5 mg/L. Sau 5 tuan
nudi cdy cho két qua s6 chodi/mau, s6 14/choi va
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chiéu cao choi lan luot 1a 4,37 (choi/mau); 4,25
(14/choi) va 1,96 (cm). Theo nghién cttu Phan
Xuan Huyen va cs (2021) [9], so voi mot s6 giong
ctc khac khi vao mau bang doan choéi cho thdy cé
st khac nhau vé su nay choi cia mau. Theo
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nghién cttu Waseem va cs (2011) [10] do6i voi
giong cuc chi méi mot dot than chi tai sinh 1
chéi/mau con giong cuc dai doa moi dot than tai
sinh 4 dén 5 cho6i/mau.

Theo két qua nghién cttu cta Bui Thi Thu
Huong va cs (2019) [11] vé cay hoa Cuc Anh Théo
(Chrysanthemum sp.) cho thiy, moi truong t6i wu
cho su phat sinh ca ré va choéi 1a MS b6 sung 0,2
mg/L NAA, 2 mg/L BA dat 5,4 choi/cay va 8,37
ré/chdi. Bén canh d6, Vo Thanh Truyén va cs
(2016) [6] xac dinh nong do BA 2,5 mg/L két hop
voi NAA 0,1 mg/L cho kha ning tai sinh choi cay
hoa cuc mam xai la t6t nhat voi hé s6 nhan khoang
10,58 choi/mau. So véi khao sat néng do tao choi
cua nghién ctu nay la cung loai nhung khac biét
két qua thi nhiém qua 16n c6 thé do gidng cuc
mam x0i giong truyén thong 1a giong can nong do
tao chéi cao hon, néu st dung cho giong cic mam
x0i Han Quoc thi nong do nay sé phat sinh mo seo
va cho két qua s6 luong choi nhu dé tai nghién ctru
12 5,00 (choi/mau).

Nghién cttu ctia Nguyén Ngoc Trai (2014) [7]
da thir nghiém cay hoa cac luéi (Chrysanthemum
sp.) cho két qua s6 choi dat cao nhat voi 3,0
chéi/mau cdy, sau 4 tuadn nudi cdy trong moi
truong MS c6 bé sung 10% nuoc dira, NAA 0,5
mg/L; BA 1,5 mg/L. So voi nghién ctru nay voi két
qua & nong do 1,5 mg/L BAP tuy khong cho so
chdi cao nhit nhung s6 luong choi dat 13,56
chéi/mau, cho thay riang hiéu qua tao chéi & cic
luoi thap hon ctic mam x6i Han Quoc.

Theo két qua nghién cttu cia Nguyén Tat
Nghiép va cs (2024) [12] trén cuc mam xoi
(Chrysanthemum sp.) méi truong thich hop cho
nhan nhanh chéi in vitro 14 MS bé sung BAP 0,5

mg/L thu dugc két qua 1a cao nhat 5,67 choi/mau,
chiéu cao ctia chéi 4,30 cm va 7,33 14/choi, két qua
trén cho chi s6 thap hon nghién ctru nay. Theo két
qua nghién ctu cta Imtiaz va cs (2019) [2] & cay
hoa cuc (Chrysanthemum morifoliun) noéng do
1,0 mg/L ctia BAP da tao ra ty 1é phat sinh chdi t6i
da (93,3%), choi trén moi mau 1a 4,1, chiéu dai cta
chéi tang. Shatnawi va cs (2010) [13] da nghién
ctru nhan nhanh choéi va tao ré d6i voi cac choi
ngon cua Chrysanthemum morifolium Ramat cho
thdy rang, moi truong MS b6 sung BA voi nong do
0,3 mg/L pht hop cho viéc nhan nhanh chéi véi so
ch6i méi hinh thanh 1a 4,35 chéi/mau ciy. Nghién
ciu trén cay hoa cuc (Chrysanthemum) caa
Yesmin va cs (2014) [3] da st dung mau doan dot
than cho ty 1é hinh thanh choi 93,33%, s6 chéi tot
nhat trén moi truong nudi cay la 21,73 + 1,19 va
chiéu dai choi cao nhat (6,43 + 0,31) & moi truong
MS b6 sung BAP 1,0 mg/L va IAA 0,1 mg/L.
Nghién ctu nhan giong in vifro cic mam xoi
(Chrysanthemum morifoliun) cta Banu va cs
(2014) [14] cho két qua so chéi t6t nhat & mic BA
2 mg/L 814 choi phat trién trén dinh choi trong
vong 4 - 5 tuan nudi cdy. Ngoai ra so luong choi
hinh thanh in vitro cta giong ciic mam x0i con
phu thudc vao nhiéu yéu t6 nhu vat liéu nudi cay,
chat luong hoéa chat st dung, thao tac ki thuat, do
chiéu sang, nhiét do, viec ndy lam cho co su sai
khéc vé két qua ctia cac nghién ctru.

Tt cac két qua trén cho thay, moi truong MS
c6 b6 sung BAP 0,5 mg/L, NAA 0,2 mg/L cho kha
nang hinh thanh chéi tot nhat.

3.2. Két qua tao ré tir miu cay

Sau 4 tuan nuoi cdy cuc mam x6i Han Quoc
cho két qua tao ré nhu bang 5.

Bang 5. Két qua tao ré sau 4 tuan nuéi cdy

Nghiém | Nong do NAA | Ty lée phat S6 ré trung | Chiéu dairé trung binh | S6 1a (14/mau)
thire (mg/L) sinh ré (%) | binh (ré/mau) (cm)
bC 0 100 8,56d 3,52a 16,22ab
NT1 0,5 100 11,33c 3,22ab 18,33a
NT2 1 100 16,56b 3,08bc 18,44a
NT3 1,5 100 20,44a 2,75¢ 17,22ab
NT4 2 100 11,89¢ 2,09d 15,67b

Ghi chu: Cédc chir theo sau (a, b, ¢, d) khdc nhau ¢ cung mot cot thi khac biét co y nghia vé mat

thong ké ¢ mutc P < 0,05.
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Két qua sau 4 tuan nuoi cdy, tat cd mau choi
ctic mam x6i Han Quoéc trén moi truong MS déu
hinh thanh ré, ty 1e 100%. O tat ca cac nghiém thic
c6 b6 sung NAA va ca doi chung, ghi nhan duoc c6
phat sinh, cho thay trong mau da co sin hoat chat
tao ré voi ndong nhat dinh.

O chi tieu s6 ré, c6 su khac biét ¢ y nghia
thong ke gitra cac nghiém thitc c6 b6 sung NAA va
doi chung, nghiém thic c6 s6 ré thap nhat la
nghiém thuc doi ching voi so6 ré trung binh 1a 8,56
(ré/mau), nghiém thic c6 s6 ré cao nhat la
nghiém thic c6 b6 sung NAA nong do 1,5 mg/L
voi so ré trung binh 1a 20,44 (ré/mau). Két qua
nay cho thdy, su vuot troi trong qua trinh hinh
thanh ré so véi két qua cta Bui Thi Thu Huong va
cs (2019) [11] vé cay hoa cuc anh thao gip 2,44
lan, Yesmin va cs (2014) [3] trén cic mam x0i gap
1,67 lan.

Céac nghiém thic c6 xu huong dat so6 ré cao
nhat & nong do NAA 1,5 mg/L va gidm & nghiém

Két qua nghién ctru ctia Bui Thi Thu Huong va
cs (2019) [11] vé cay hoa cuc anh théo
(Chrysanthemum sp.) cho thay, moi truong toi vu
cho su phat sinh ca ré va chéi 1a MS b6 sung BA 2
mg/L, NAA 0,2 mg/L dat 8,37 ré. Nghién ctru cua
Nguyén Ngoc Trai (2014) [7] thir nghiém trén cay
hoa cuc ludi (Chrysanthemum sp.) tai tinh Tra
Vinh (nay la tinh Vinh Long) cho két qua tao ré toi
uu & nong do NAA 1 mg/L, cay con voi sO ré 23,44
ré/chdi sau 4 tuan nudi cdy. Nghién ctu cta
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Hinh 2. Ré phat sinh tir miu chdi ctia ciic mam xdi Han Quéc

thitc sau. O ndng d0 NAA cao hon c6 thé dan dén
su ttc ché lam giam kha ning tao ré ctia cay va tang
kha nang hinh thanh mé seo. Theo nghién cttu ciia
Vit Van Vu (1999) [15], cac auxin déu c6 hiéu qua &
noéng do thap, pham vi stt dung tir 0,1 - 1,0 mg/L tiy
theo muc dich va vat liéu nuoi cdy. Ham luong
auxin thap sé kich hoat st phan hoa ré, nguoc lai &
ham luong cao sé phat dong su tao mo seo.

O chi tieu chiéu dai ré trung binh, nghiém
thiec co6 chiéu dai ré thap nhat 1a nghiém thirc NAA
2 mg/L v6i chiéu dai trung binh 1a 2,09 cm,
nghiém thttc c6 chiéu dai ré trung binh cao nhat la
doi ching voi chiéu dai ré 1a 3,52 cm. Sé lieu cho
thdy, chiéu dai ré c6 xu huéng gidm dan tir doi
ching dén nghiém thitc b6 sung NAA 2 mg/L. Vé
chi tiéu so6 14, két qua khong co khac biét gitta doi
chtmg voéi cac nghiém thirc b6 sung NAA. Co thé
thdy rang, cac néong do b6 sung NAA cua nghién
ctru khong anh hudng nhiéu dén chi tiéu so 14 cta
cay hoan chinh.

5
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Shatnawi va c¢s (2010) [13] da nghién ctru & cic
Chrysanthemum morifolium Ramat, sau 6 tuin
nuoéi cay két qua néng do 0,2 mg/L IBA cho hiéu
qua tao ré cao nhat va khi bé sung véi nong do cao
hon sé ttc ché si hinh hanh ré ciing nhu chiéu dai
ré. Nghién ctru ctua Yesmin va cs (2014) [3] thuc
hién trén cay hoa cuc Chrysanthemum morifolium
thi & moi truong MS 1/2 b sung IBA 0,2 mg/L
cac choi duogc cay ra ré 98%, so ré tréen moéi chéi la
12,27. So voi cac két qua trén thi nghién ctru trén
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ctic mam x6i Han Quoc khi st dung néong do NAA
1a 1,5 mg/L sé cho hé so tao ré cao nhat dat 20,44
ré/mau la c6 phan tuong dong va hiéu qua tot.

Qua s6 liéu thu dugc, moi truong MS bo sung
NAA néng do 1,5 mg/L cho hiéu qua hinh thanh

ré in vitro tot nhat trén cic mam x6i Han Qudéc.
3.3. Két qua anh hudéng cia ty 1é gia thé dén
ctic mam x6i Han Quéc
Sau 4 tuan wom, cic mam x6i Han Quéc cho
két qua nhu bang 6.

Béng 6. Két qua ctic mam x6i Han Qudc sau 4 tuin wom

. , Ty lé gia thé e Chiéu cao ca So 1a
Nghiém thic bat triba}‘z - xo dtra - cat (%) Ty 1é song () (cm) ’ (l4/mau)
NT1 40-50-10 100 4,03d 17,43¢c
NT2 30-60-10 100 6,43a 22,17a
NT3 20-70-10 100 5,29b 19,40b
NT4 10-80-10 100 4,59c¢ 17,90bc
NT5 0-90-10 100 4,33c 15,63d

Ghi chu: Cidc chir theo sau (a, b, ¢, d) khdc nhau ¢ cung mot cot thi khac biét co y nghia vé mat

thong ké ¢ mutc P < 0,05.

Két qua sau 4 tuan thuan duong, cay cic mam
x0i Han Quoc & cac ty le gia thé da bo tri déu cho
ty 1é song 1a 100%. Diéu d6 cho thdy ring, cac gia
thé nay cuc mam x6i Han Quéc déu co thé thich
nghi.

S6 liéu thong ké cho thay, su khac biét cé y
nghia gitta cac nghiém thuc vé chi tiéu so 1a va
chiéu cao cay. Diéu nay chimg to cac ty 1é gia thé
c6 anh hudng dén su phat trién 14 va chiéu cao cay.
Nghiém thttc c6 chiéu cao cay thap nhat la nghiem
thic 1 (40% dat tribat - 50% xo dtra - 10% cat) voi
chiéu cao 1a 4,03 cm, nghiém thic cé chiéu cao
cay cao nhat 1a nghiém thuc 2 (30% dat tribat - 60%
xo dira - 10% cat) voi chiéu cao 1a 643 cm. O
nghiém thuc 2 - 5 chiéu cao cay giam dan do hai
thanh phan chinh tac dong la dat tribat va so dira.
Cay cuc phat trién tot can nhiéu yéu to va chat

dinh duong 1a diéu quan trong déi voi cay nén gia
thé khi b6 sung dat tribat lam tang thém chat dinh
duong cho cay, con xo dira va cat b6 sung vao dé
tang do thoang giup ré phat trién.

Vé chi tiéu theo doi 1a so 14 thi nghiém thic co
s6 1a thap nhat 1a nghiém thuc 5 (0% dat tribat - 90%
xo dira - 10% cat) voi so 14 1a 15,63 (14/mau),
nghiém thitc cé s6 14 cao nhat la nghiém thic 2
(30% dat tribat - 60% xo dtra - 10% cat) voi so 1a la
22,17. Dit lieu cho thdy, s6 14 c6 xu huéng dat cao
nhat & nghiém thttc 2 va gidm dan & cac nghiém
thirc con lai. Xu huéng nay cho thay so 14 c6 moi
lien he truc ti€p voi su phat trién chiéu cao cua
cay. Trong giai doan nay, khi ciy con sinh truong
manh va ting chiéu cao, dinh sinh trudng cua
chung ciing san sinh thém nhiéu 14 non, dan dén
tong s6 14 trén cay tang lén khi ting chiéu cao cay.
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Theo két qua nghién ctru ctia Nguyén Tat
Nghiép va cs (2024) [12] vé nhan giong cay hoa
ciic mam x6i bang nudi cdy mo két hop vi thiy
canh cho thay, & thoi diém 15 ngay nudi cay cho ty
lé cay cuc song sot dat 98,67% khi chuyén cay ra
gia thé hon hop dat, phan chuong va xo dura (50:
20: 30), cay sinh trudong tot. Twong tu Phan Xuan
Huyén va cs (2021) [9] cho thay, vun xo dira 1a gia
thé thich hop nhat chuyén cay hoa cuc chi cdy mo
ra ngoai vuon wom, ty 1é song dat 100% va cay sinh
truéng tot sau 30 ngay nuoi trong. So voi nghién
ctru ctia cuc mam x6i Han Quoc hai ty 1é nay hoan
toan giong nhau déu cho ty lé song 1a 100% voi
chiéu cao 12 9,43 cm.

Tt cac két qua thu duoc cho thay, ty le gia thé
gom 30% dat tribat + 60% so dura + 10% cat cho két
qua vuot troi nhat vé ty 1é song, chiéu cao va so 14.

4. KET LUAN

Moi truong MS b6 sung BAP 0,5 mg/L tot
nhat cho qua trinh nhan chdi ctia cay ciic mam xoi
Han Quéc, cho so choi dat 20,11 choi/mau, chiéu
cao trung binh 1a 1,13 cm va s6 14 trung binh la
4,89 14/mau. Moi truong MS bd sung NAA 1,5
mg/L tot nhat cho qua trinh tao ré va cay con hoan
chinh cho so6 ré 20,44 ré/mau, chiéu dai ré trung
binh 2,75 cm va s6 14 hoan chinh 1a 17,22 1a/mau.
Ty le gia thé phu hop @é thuan duong cay ngoai
vuon uom 1a 30% dat tribat + 60% xo dira + 10% cat
cho ty lé song 100%, chiéu cao cay trung binh la
6,43 cm, s 14 hoan chinh 1a 22,17 1a/méu.
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MICROPROPAGATION OF THE KOREAN CHRYSANTHEMUM (Chrysanthemum morifolium)
AT CHAU THANH COMMUNE, AN GIANG PROVINCE

Tran Nguyen Chat!, Nguyen Vu Duy?, Nguyen Van Duy’,
Nguyen Thi Ngoc Nhu?, Trinh Thi Kim Binh’, Phan Hoang Gieo'
!Kien Giang University

Abstract

The Korean chrysanthemum (Chrysanthemum morifolium) belongs to the Asteraceae family. In
Vietnam, this species has been introduced and favoured for its vibrant colours, providing high
economic benefits. Although general micropropagation techniques exist for Chrysanthemum
species, a specialized protocol tailored to Korean chrysanthemum has yet to be developed. This
study aimed to investigate the effects of BAP and NAA on shoot and root formation in vitro on
the shoots of Chrysanthemum morifolium and to determine the optimal substrate ratio for
acclimatisation ex vitro. The results showed that MS medium supplemented with 0.5 mg/L BAP
was the best for shoot formation (20.11 shoots per explant, with an average height of 4.89 cm and
an average of 1.13 leaves per shoot). The MS medium supplemented with NAA 1.5 mg/L was the
best for root number formation (20.44 roots per shoot, average root length of 2.75 cm, 17.22
leaves per shoot). The suitable substrate ratio for acclimatising the Korean chrysanthemum ex
vitro was 30% Tribat soil, 60% coconut fibre, and 10% sand, achieving a survival rate of 100%, an
average plant height of 6.43 cm, and 22.17 leaves per sample.

Keywords: Chrysanthemum morifolium, ex vitro, in vitro, root formation, shoot formation.
Ngay nhan bai: 15/6/2025

Ngay chuyén phan bién: 1/7/2025
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NGHIEN CUU NHAN GIGONG BACH BAN CHANH
(Corymbia citriodora (Hook.) K.D.Hill &
L.A.S.Johnson) BANG PHUONG PHAP
NUOI CAY MO TE BAOD
D6 Hiru Son®*, C4n Thi Lan, Kiéu Thi Ha', Pao Thi Thanh Mai?,
Nguyén Thi Thu Dung!, Ha Thi L¢&?, Lé Thi Xuan Quynh?, Ta Thu Trang!
Vien Nghién ciu Giong va Cong nghé sinh hoc Lam nghiép

TOM TAT

“Truong Pai hoc Lam nghiép

*Email: dohuuson @gmail.com

Corymbia citriodora, thuong duoc biét dén voi tén goi Bach dan chanh, 1a loai cay c6 gia tri kinh
té cao nho vao tinh dau va kha nang sinh trudng nhanh. Nghién cttu nay trinh bay két qua khao
sat ban dau vé kha nang nhan giong vo tinh loai C. citriodora bang ky thuat nhan giong in vitro.
Cac doan choi banh té thu tir cay me 1,5 - 2 nam tudi duoc xit ly khtt triing va nuéi trén cac moi
truong MS cai tién c6 bé sung chat diéu hoa sinh truéng. Xt Iy bang HgCl, 0,1% trong 4 phut dat
hiéu qua khtr trung tot nhat, voi 67,78% mau sach; ty 1é nhiém va chét thap (14,44% va 15,56%) va
ty 1é nay chéi hitu hieu 27,78%. Trong khi do, xtt Iy bang Javel 5% trong 6 phut cho ty 1é nay choi
hiru hiéu thap hon, chi dat 25,56%. Su tai sinh chéi tot nhat duwoc ghi nhan trén méi truong MS*
(MS cai tién). Moi truong nhan chdi toi wu cho C. citriodorala MS* bé sung 0,5 mg/1 BAP + 0,5
mg/1 NAA + 30 g/1 duong sucrose + 5,5 g/1 thach agar, dat hé s6 nhan chéi trung binh 1a 2,45 va
chiéu dai choi trung binh 1a 2,98 cm. Moi truong thich hop nhat cho ra ré 1a 1/2 MS* b6 sung 2
mg/1IBA + 0,75 mg/1 ABT + 30 g/1 duong sucrose + 5,5 g/1 thach agar, voi ty 1é ra ré dat 84,44%,
trung binh 3,15 ré/choéi va chiéu dai ré trung binh 1,62 cm. Nhitng két qua nay khang dinh tinh
kha thi trong nhéan giong bang phuong phap nudi cdy mo té bao cho C. citriodora, tao tién dé cho
viéc nhan giong quy moé 16m, bao tén cac gidng wu troi va co gia tri cao.

Tt khoa: Bach din chanh, nhan choi in vitro, ra ré in vitro, vi nhan giong, chat diéu hoa sinh
trudng thuce vat, nudi cdy mo.

1. DAT VAN DE

Bach dan chanh (Corymbia citriodora (Hook.)
K.D. Hill & L.A.S. Johnson) 1a loai cay g6 16n c6
ngudn goc tir Uc, hién duoc trong rong rai tai
nhiéu vung nhiét doi va can nhiét déi nho kha
nang thich nghi tot va gia tri kinh t€ cao. L4 cta
loai nay chtta ham luong tinh dau lon, duoc st
dung phé bién trong cong nghiép huong lieu va
duoc liéu [1]. Tuy nhién, cac phuong phap nhan
giong truyén thong nhu gieo hat hodc giam hom
déu boc 16 nhiéu han ché: Gieo hat cho ty lé nay
mam khong 6n dinh va bién di di truyén 16n, trong
khi giam hom kho thuc hién trén cay truong thanh
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do canh hoa g6 manh, ham luong tinh dau cao lam
tic ché su ra ré va nguon hom dé bi anh hudng boi
sau, bénh, thoi tiét. Nhimg yéu to nay khién viec
san xuat giong quy moé lon chua dap ting duoc yéu
cau vé so luong, chat luong va tinh déng nhat caa
cay giong phuc vu phat trién viing nguyén liéu tinh
dau.

Nhan giong in vitro duoc xem la huong tiép
can tiém nang nham tao cay gi6ng sach bénh,
déng nhat va c6 kha niang nhan nhanh. Mot so
nghién ciu quoc té da dé xuat moi truong toi wu
cho cac giai doan nhan chéi va ra ré 1a MS b6 sung
BA hoac BAP két hop NAA cho giai doan nhan
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chéi va IBA cho giai doan ra ré [2, 3, 4], trong khi
nghién ctru trong nudc chu yéu tap trung vao cac
dong Bach dan lai nhu UE35 [5], U6 [6] hay UP
[7]. Doi voi Bach dan chanh, do dac tinh sinh ly
dac thu va ham luong tinh dau cao, cac nghién ctu
vé nudi cdy mo con han ché va chua xay dung
duoc quy trinh to6i vu c6 kha niang ing dung san
xuat. Tt thuc tién d6, viéc xay dung mot quy trinh
nhan giong in vitro hiéu qua cho Bach dan chanh
1a can thiét va cap bach. Quy trinh nay sé gép phan
cung cap nguodn cay giong chat luong cao, déong
déu, phuc vu mé rong ving nguyén liéu tinh dau,
dong thoi tao nén tang cho cac nghién cttu sau
hon vé sinh ly — sinh hoéa va cai thién giéng cta
loai.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

Vat liéu nuoi cay la cac chéi banh té duoc thu
tir dinh sinh trueong ctia cay me 1,5 - 2,0 nam tudi
c6 nguodn goc tir cac xuat x& ty nhién tai bang
Queensland, Australia, hién dugc duy tri va gay
trong tai Trung tam Thuc nghiém va Chuyén giao
giong cay riumg, Vien Nghién ctu Giong va Cong
nghé Sinh hoc Lam nghiép. Cac cay me da duoc
xt ly kich thich tao choi 1 - 2 thang trudc khi thu
mau. Choi duoc cit vao budi sang sau cac ngay
nang dé dam bao chat luong mo va han ché nhiém
tap.

2.2. Phuong phap nghién ctru

Nghién cttu duoc tién hanh theo cac buoc tao
mau sach, tai sinh chdi, tao cum chdi va tao cay con
hoan chinh. Mbi cong thitc thi nghiém duwoc bo tri 3
lan lap, méi lap 30 mau.

biéu kién thi nghiém:

+ Nhiéet do phong nuoi 25 + 2°C.

+ SO gio chiéu sang trong ngay la 12
gio/ngay.

+ Cuong do anh sang khoang 2.000 lux.

+ Do pH ctia moi truong nuodi cay: Puoc diéu
chinh vé 5,8 trudc khi hap khit trung.

+ Tiét trung dung cu va moi truong: Puoc thuc
hién trong nodi hap & ap suat 1,2 atm, nhiét do
121°C trong thoi gian 20 - 40 phait.

2.2.1. Tao mau sach va nuoi cdy khdi dong
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- Cac choi banh té dai 10 - 15 cm duoc thu thap
tréen cay me. Lam sach mau cdy ngoai box: Cac
choi duoc cat bo 14 (d€ lai cudng 14) roi rira mau
dudi voi nuéc chay bing chdéi 1ong mém, sau d6
rira mau bing nudc xa phong loang va lam sach
mau dudi voi nuoc chdy. Truoc khi dua mau vao
box cdy trang lai bang nuwoc cat va con 70% trong
khoang 30 giay sau do trang lai nuoc cat hap khi
trung 3 lan.

- Khtr triing trong box cdy: Mau cay duoc dung
trong binh scott, sau d6 ngam lac mau trong dung
dich HgCl, 0,1% voi thoi gian la 2; 4; 6; 8 phut hoac
Javel 5% trong thoi gian 3, 6, 9, 12 phuat sau do
dung nudc cat da hap khir trung trang mau 3 lan
truoc khi chuyén sang giai doan cay.

- Nuoi cdy khoi dong: Dung panh va dao cat
chéi thanh cac doan dai 2 - 3 cm, c6 it nhat 1 mat
ngt vao moi truong nhan choi c6 bé sung 30 g/1
duong sucrose va 5,5 g/1 agar.

- Cac chi tieu danh gia hiéu qua kht trung
gom: Ty 1é mau sach (%), ty 1é mau nhiém (%), ty
lé mau hoai tir (%), ty 1 mau nay choéi hitu hiéu (%)
sau 30 ngay nuoi cay.

2.2.2. Xdc dinh moi truong nhan chor

Céac mau ndy choi hitu hiéu duoc chuyén sang
giai doan nhan nhanh trong 3 loai moi truong gom
MS [8] MS* va MS**, 1a cac bién déi cia moi
truong MS tiéu chudn. Moi truong MS* duoc cai
tién dua trén két qua cua Poan Thi Mai va cs
(2011) [5] trong nghién cttu nhan giong Bach dan
lai, cha yéu diéu chinh & nhom da luong, véi viéc
diéu chinh néng d¢ nito vo co (NH,*, NO,), kali
(K*) va canxi (Ca?) nham gidm hién tuong héa
kinh va ting kha nang phan hoéa chéi. Moi truong
MS** tiép tuc duoc diéu chinh theo huong t6i wu
hoa ty 1é mot s6 nguyén t6 da luong va vi luong,
bao gém toi wu ty 1é NH,”/ NO,, diéu chinh Mg2?*
va S (tt MgSO,) va tinh chinh mot s6 vi luong
nhu: Fe, B, Mn, Zn dé€ cai thién sinh trudng, ting
kha nang thich nghi va han ché bién dang mo theo
dé xuat cua Can Thi Lan va cs (2014) [7], giap
nang cao kha nang sinh truéng va han ché hién
tuong hoéa kinh. Tat ca cac moi truong déu duogc
b6 sung 30 g/1 duong sucrose va 5,5 g/l thach
agar.
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Cac chi tiéu theo doi: Sau 20 ngay nudi cay
tién hanh do dém s6 luong chdi, chiéu cao cta
choi (cm) va chat luong choi (Choéi kém (+): Choi
sinh treong kém, it chéi, Chdi trung binh (++):
Chéi sinh truong & mirc do trung binh, cé than
16ng ro rang, Chdi dep (+++): Chdi sinh trudng tot,
l6ng cao dep, cac choi ro rang).

2.2.3 Xdc dinh anh huong cuia chat kich thich
sinh truong

- Nghién ciu dnh huong ciua BAP dén kha niang
nhan nhanh choi

Sau khi xac dinh duoc méi truong nhan thich
hop. Tién hanh b6 sung BAP (6
benzylaminopurine) & bon ndéng do khac nhau
gom 0,25 mg/1; 0,50 mg/1; 0,75 mg/1va 1,00 mg/1.
Viec thay déi nong do BAP nham danh gia anh
huéng cta cytokinin dén qua trinh phan chia té
bao, kha nang phat sinh chéi méi va mic do sinh
truong kéo dai cta chédi & giai doan nhan choéi in
vitro. Két qua cta viéc xac dinh moéi truong nhan
chéi sé duoc st dung lam két qua doi chimg.

- Nghién cuu anh huong cia phoi hop cua BAP+
NAA dén kha nang nang cao chat hrong choi

Moi truong dugc bé sung nong do BAP tot nhat
c6 b6 sung them NAA (Axit o-Naphthalenacetic) &
céc thang néng do 0,25 mg/1; 0,5 mg/1; 0,75 mg/1; 1
mg/l. Két qua cta viec xac dinh néng do BAP
thich hop nhat sé duoc st dung lam két qua doi
ching.

Giai doan nhan nhanh chéi nuoi trong chu ky
1a 15 ngay voi ché do chiéu sang la 2 ngay sang: 7
ngay toi: 6 ngay sang. Chu ky 2 ngay sang - 7 ngay
toi - 6 ngay sang duoc lua chon dua trén dac diém
sinh ly ctia chéi non in vitro. Giai doan sang ban
d4au giap 6n dinh qua trinh nay choi, trong khi giai
doan t6i kéo dai tao diéu kién cho tai lap trinh té
bao, han ché stress oxy hoa va thac ddy phan chia
manh. Giai doan sang cudi cung giup chéi kéo dai
va xanh héa. Viéc ap dung chu ky nay phu hop voi
nghién ctu ctia Zhang va cs (2022) [9] cho thay,
bong toi kéo dai c6 vai tro quan trong trong cam
ung choi va tang hiéu qua phan héa mo. Trong do,
diéu kién chiéu sang 10 gio/ngay voi cuong do
chiéu sang 2.000 lux, diéu kién t6i hoan toan
(dung vai t6i mau dé che sang).
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Cac chi tieu theo doi gdbm: Hé s6 nhan chai,
chiéu dai chéi va chat luong chéi (Chéi kém (+):
Chéi sinh truong kém, it choi; choi trung binh
(++): Choi sinh truéng & micc do trung binh, c6
than long ro rang; chdi dep (+++): Chédi sinh
trudng tot, long cao dep, cac chdi ro rang) sau 20
ngay nudi cay.

2.2.4. Xdc dinh moi truong tao cdy hoan chinh

- Nghién cuu dnh hudng cua IBA dén kha
nangraré

Tap trung xac dinh néng do nén tang toi wu cta
IBA (Indole-3-butyric acid) - mét auxin téng hop
phd bién c6 tac dung kich thich cam tmg ré. Cac
chéi c6 chiéu cao tir 2 cm trd 1én, c6 than, 14 ngon
ro rang va nhiéu hon 2 cap 14 sé duoc cdy chuyén
sang moi truong ra ré > MS* [5, 6, 7] c6 b6 sung 30
g/l duong sucrose va 5,5 g/l thach agar véi cac
thang néng @6 IBA 1a 1,0 mg/I; 1,5 mg/1; 2,0 mg/1
va 2,5 mg/l. Piéu kién nuodi cdy chiéu sang 10
gi0d/ngay voi cuong do chiéu sang 2.000 lux.

- Nghién cuu anh huong phoi hop cia IBA +
ABT dén hiéu qud raré

Sau khi xac dinh dugc nong do IBA thich hop
cho giai doan tao ré, ti€en hanh bé sung ABT
(Auxin Butyric Acid Tablet) vao moéi truong nudi
cdy & bon nong do khac nhau gom 0,25 mg/1; 0,50
mg/1; 0,75 mg/1; 1,00 mg/l. Cac mau duoc nudi
trong diéu kién chudn hoa va theo doi trong 20
ngay. Cac chi tiéu danh gia bao gdm: Ty 1é chéi ra
ré, sO ré trung binh trén mai chdi va chiéu dai ré
trung binh. Viéc ghi nhan s6 liéu chi duoc thuc
hién doi voi cac choi co ré dai tir 0,5 cm tré lén
nhiam dam bao do chinh x4ac va dong nhat caa
phép do.

2.3. Phuong phép xtt ly s6 liéu

2.3.1. Cédc chi tiéu tinh todn
b Mau sach

Ty l1é mau sach (%) = _&" :
¥ Mau ban dau

=100

Ty 1é mau nay choi hitu hieu %) =
ZM::m: n:i):chbi + 100
¥ Mau séng

Hé s6 nhan choi (HSNClan) =

Y. 56 choi moi tao thanh

Y 56 choi cla mau
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Ty le choi hiou hieu (TLCHH%) =
$6 choi du tiéu chuan cho ra ré
E O Cnot :_H'!E_‘_II_CHIRHC!OIGI'E*100
¥ 50 choi tao dwoc
Chiéu dai chéi trung binh (cm) =

¥ Chiéu dai cua choi
¥ 56 choi do dém

Ty 1é choiraré (%) = _XChoirare
Y Choi nudi cay

* 100

Y Soré

S6 ré trung binh (cdi/cay) = —=——
Y Choi raré

Chiéu dai trung binh cta ré (cm)
Y Chidu dai cua ré
Y 56 ré do dém

2.3.2. Xt ly s6'liéu

S6 liéu sau khi thu thap sé duoc xit ly bang
phan mém Excel va SPSS 20.0, cu thé nhu sau: Dé

kiém tra anh huong ctia cac nhan to dén ty 1& mau
sach, ty 1é nay chéi hitu hiéu, hé s6 nhan choi,
chiéu dai chéi trung binh, ty 1é ra ré, chiéu dai ré
trung binh, s6 luong ré trén choi va chiéu cao cay
trung binh stt dung phan tich phuong sai 1 nhan to
va stt dung tiéu chuidn Duncan dé phan 16p tim ra
cong thire tot nhat [10].

2.4. Dia diém nghién cttu

bia diém nghién cttu: Phong nuoi cdy mo -
Trung tam thuc nghiém va Chuyén giao Giong cay
rimg, Vién Nghién ctru Giong va Cong nghé sinh
hoc Lam nghiép.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. X4c dinh ché @o khir triing thich hop cho
Bach dan chanh

Két qua xac dinh ché d¢ khit trung thich hop
cho Bach dan chanh duoc thé hién & bang 1 va
hinh 1.

Bang 1. Két qua khtr triing miu cho Bach dan chanh bang H,Cl, 0,1% va Javel 5%
(sau 30 ngay vao mau)

Loaihoa | Thoigian | Tylé mausach | Ty1é nhiém khudn | Tylé mau | TV 1é mau nay choi
chat khtt trung %) %) chét (%) hitu hieu (%)
2 37,78° 32,22° 32,22 8,89°¢
HeCl, 4 67,78 14,44 15,56 27,86
0,
0.1% 6 50,00P 25,56" 24,44° 15,46°
8 50,00° 24,44° 25,56" 13,37"
F, 44,99 43,47 6,91 47,29
Fos 4,07 4,07 4,07 4,07
Sig 0,000 0,000 0,013 0,000
3 48,89° 27,78 23,33 6,83¢
6 52,22° 21,117 26,67 25,56
Javel 5%
9 48,89 25,56" 25,56 13,65°
12 37,78 28,89 33,34 11,49°
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Fa 12,91 9,99 3,75 99,33
Fos 4,07 4,07 4,07 4,07
Sig 0,002 0,005 0,060 0,000

Bang 1 cho thdy, khit truing biang HgCl. 0,1%
trong 4 phut 1a t6i wu, voi 67,78% mau sach, 14,44%
mau nhiém va 27,86% mau nay chéi hitu hiéu, vuot
troi so voi cac thoi gian khac. Xt Iy 2 phut chi dat
37,78% mau sach, con kéo dai len 6 - 8 phut lam
giam mau sach xu6ng 50,00% va ting mau chét len

24,44 - 25,56%, phan anh doc tinh cao ctia HgCl.
khi x¢ Iy qua lau. Gia tri Sig = 0,000 - 0,013 xac
nhan su khac biét gitta cac cong thuc la co y nghia
thong ké. Nhin chung, thoi gian xtt Iy quyét dinh
su can bang gitra hiéu qua khi tring va kha nang

80,00
70,00

60,00

50,00

40,00

30,00 |

20,00 ‘ |
. | I |
o M | ]

2 phiit

TV 16 (%)

4 phat 6 phit 8 phut
Thai gian khir tring
m Ty I& nhidm khuan (%)
Ty 18 mau ndy chdi hitu hidu (%)

m Ty 1é miu sach (%)
Ty 18 mau chét (%)

Khtt trung bang HgCl, 0,1%

50,00

sOng ctia mau.

60,00
12 phat

6 phit 9 phut
Thoi gian khir triing

3 phut

lT\}\én‘%u sach (%)

m Ty & nhiém khuén (%)
Ty 18 mau chét (%)

Ty 18 mau ndy chdi hiru hiéu (%)

Khtt tring bang Javel 5,0%

Hinh 1. Biéu d6 4nh hudng cta thoi gian khit triing bing HgCl, 0,1% va Javel 5,0% dén ty 1é nay chéi cta
Bach dan chanh

Véi Javel 5%, thoi gian xt Iy 6 phut cho hiéu
qua t0i uvu, thé hién & ty 1é mau sach 52,22%, ty le
ndy chéi hitu hiéu 25,56% va ty 1é nhiém khuin
thap nhat 21,11%. Xt Iy ngan (3 phat) hoac dai (9 -
12 phut) déu lam giam hiéu qua; dic biet 12 phat
lam tang ty 1é mau chét len 33,34%. Diéu nay phan
anh co ché oxy hoa bé mat cta Javel: Thoi gian
ngan lam giam kha nang diét khudn, con xtt ly kéo
dai gay tén thuong mo. Gia tri Sig = 0,000 - 0,060
xac nhan su khac biét gitta cac cong thic la co y
nghia thong ke.

So sanh 2 hoa chat cho thay, HgCl, 0,1% vuot
troi hon Javel 5% vé ty 1é mau sach va tai sinh choi,
nhung doc tinh cao khién viéc kéo dai thoi gian xir
ly (6 - 8 phut) dé gay chay mo va giam kha nang
ndy chéi. Javel c6 tac dong nhe hon nén yéu cau
thoi gian toi wu dai hon. Két qua nay ciing phu hop
v0i cac nghién ctu trudc: Dong U6 t6i wu khi xt 1y
HgCl, 0,1% trong 10 phut [6]; cac dong UP35,
UP58, UP59, UP72, UP99 hiéu qua nhat voi HgCl,
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0,05% trong 7 phut [7]; dong bach dan lai UE35
can HgCl, 0,1% + 1 - 2 giot Tween 20 trong 8 - 10
phut [5]; cac dong bach dan lai UP223, UP171,
UP164 toi vu voi HgCl, 0,05% trong 6 phut [11].
biéu nay cho thay, thoi gian va nong do t6i wu phu
thuoc manh vao ting dong. Riéng Bach dan
chanh, long to day va tinh dau cao khién khtr tring
kho hon, dan dén ty 1é bat chéi thap hon so voi cac
dong lai. Vi vay, quy trinh khtt triing can duogc diéu
chinh phu hop voi dic diém sinh ly va cau triac mo
cua timg dong.

Tom lai, méi hoa chat cé thoi gian xtt 1y t6i wu
riéng, voi HgCl, 0,1% trong 4 phut va Javel 5%
trong 6 phit cho hiéu quéa cao nhat tréen Bach dan
chanh. HgCl, cho ty 1¢ mau sach va nay choi vuot
troi nhung doc tinh cao hon, trong khi Javel on
dinh hon ¢ thoi gian xit ly dai. Cac phan tich thong
ké khang dinh su khac biét c6 y nghia giita cac
nghiém thic, cung cap co s& lua chon quy trinh
khtt triung t6i wu cho nhan giong in vitro.
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3.2. Anh hudng clia méi truong nuoi cdy dén
nhan choéi

Thi nghiém tai sinh choi ban dau duoc tién
hanh trén ba loai moi truong MS, MS* va MS** va
két qua duoc trinh bay tai bang 2.

Két qua tai sinh choi trén ba moi truong MS,
MS* va MS** (Bang 2) cho thay MS* vuot troi &
ca 2 chi tiéu: Heé s6 nhan chai dat 1,62 1an, cao hon
MS (1,10) va MS** (1,27), trong khi chiéu dai choi
dat 1,87 cm, cting cao hon MS (1,52 cm) va MS**

(1,70 cm). Su khac biét gitta cac cong thicc cé y
nghia thong ke rat cao (Sig < 0,05).

Hiéu qua cua MS* duoc ly gidi boi sy diéu
chinh hop ly thanh phan dinh dudng, giup mau hap
thu tot hon va tang cuong phan chia kéo dai té bao,
trong khi MS co ban va MS** chua dap tmg t6i uu
yéu cau sinh ly ctia Bach dan chanh. Nhu vay, MS*
duoc xac dinh la moéi truong thich hop nhat cho giai
doan tai sinh va nhan choéi in vitro, lam co s& cho
cac budc nhan nhanh va ra ré tiép theo.

Béng 2. Anh hudng clia moi truong tai sinh chdi dén kha ning tao chdi Bach dan chanh

(sau 20 ngay nubi cdy)

Moi truong Heé s6 nhan chéi (lan) Chiéu dai trung binh choéi (cm)
MS 1,10¢ 1,52¢
MS* 1,62? 1,872
MS** 1,27 1,70P
Fa 32,31 72,46
Fys 4,46 4,46
Sig 0,001 0,000
I ’ -
| ’
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a. Bach dan chanh nuéi cay moi b. Bach dan chanh nuoi cay c. Bach dan chanh nudi cay moi

truong MS
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moi truong MS*
Hinh 2. Chéi ctia Bach dan chanh sau 20 ngay nuéi cdy & cAc mdi truong

truong MS**
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3.3. Anh huong ciia chit kich thich sinh
trudng dén kha niing nhan choéi

3.3.1. Anh hudng cuia BAP dén khé nang nhan
nhanh choi

Bang 3 cho thdy, su sai khac gita cac cong
thuec 14 rat c6 y nghia & ca 2 chi tiéu hé s6 nhan
chéi va chiéu dai choi (Sig = 0,000 < 0,05). Viec b
sung BAP vao moéi truong MS* cai thién ro rét kha
nang phat sinh choi so véi doi ching. Nong do
0,50 mg/1 BAP cho hiéu qua toi vu voi hé s6 nhan
choi 2,03 1an, chiéu dai choi 1,87 cm va chat luong
choi tot nhat (+++), thé hién chéi khée, mau xanh
sang va hinh thai can d6i. Hai néng do 0,25 mg/1
va 0,75 mg/1 cho két qua trung binh (1,83 va 1,87
lan), chat luong choi tir trung binh dén kha (+ dén
++). Nguoc lai, & 1,00 mg/1 BAP, hiéu qua nhén
chéi giam con 1,62 lan va chat luwong choi chi &
muc thap (+), cho thiy nong @6 cytokinin qua cao
c6 thé gay roi loan phan chia té bao, dan dén choi
nho va yéu. Doi chung (0 mg/1 BAP) cho heé so
nhan chéi trong duong néng do 1,00 mg/1 nhung

chat luong kha (++), phan anh ring MS* héd tro
kéo dai choi (1,87 cm) nhung khong du kich thich
hinh thanh chéi méi khi thiéu cytokinin.

Mot s6 nghién ctu truéc day ciing khang
dinh hiéu qua ro rét ctia viec b6 sung BAP trong
giai doan nhan nhanh chéi. O dong U6, nong do
0,5 mg/1 BAP cho hé s6 nhan chéi cao nhat [6];
trong khi dong Bach dan lai UE35 dat hiéu qua
toi uvu & 1 mg/1 BAP voi hé s6 nhan choi 2,16 lan
[5]. Cac dong UP35, UP58, UP59, UP72 va UP99
cho két qua tot nhat & nong do 1,0 - 1,5 mg/1
BAP, v6i hé s6 nhan chéi trung binh 3,13 lan [7].
Nguoc lai, cac dong UP223, UP171 va UP164
phan tng téi vu & 0,5 mg/l1 BAP [11]. Nhimng
khac biét nay cho thay, phan tng sinh truéng phu
thudc manh vao dac tinh di truyén cua tirmg dong.
Téng hop két qua thi nghiém cho thay 0,50 mg/1
BAP la nong do toi vu cho Bach dan chanh, vita
tang hé s6 nhan chéi, vira tao chéi khée manh véi
hinh théi can do6i, 1a co s& quan trong cho cac
budc nhan nhanh tiép theo.

Béng 3. Anh hudng ciia BAP dén kha niing nhan chéi ciia Bach dan chanh (sau 20 ngay nudi cdy)

Néng do BAP Heé s nhan chéi (l4n) Chiéu dai trung binh choi Chat luong choi
(mg/1) (cm)
0,00 1,62 1,87 -
0,25 1,83 1,52¢ +
0,50 2,03 1,87% +++
0,75 1,87 1,70° ++
1,00 1,62°¢ 1,70° +
Fy 28,58 44,18
Fos 3,48 3,48
Sig 0,000 0,000
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a. Cum chéi Bach dan
Hinh 3. Cum chai va binh chéi Bach dan chanh trong méi truong MS* + 0,5 mg/1 BAP c6 b3 sung
30 g/1 sucrose va 5,5 g/1 agar sau 20 ngdy nuéi cdy

3.3.2. Anh huong phdi hop cia BAP va NAA
dén kha nang nang cao chat lrong choi

Thi nghiém duoc thuc hién trén moi truong
MS* ¢6 b6 sung 0,5 mg/1 BAP, 30 g/1 sucrose, 5,5

= -

b. Binh chéi Bach dan chanh

g/1 agar va NAA v6i cac nong @6 khac nhau 0,25
mg/1; 0,5 mg/1; 0,75 mg/1va 1,0 mg/1. Cac chi tiéu
theo doi bao gom hé s6 nhan choi va chat lugng
chéi. Két qua thu dugc duoc trinh bay & bang 4.

Béng 4. Anh hudéng phéi hop ciia BAP + NAA dén hé s6 nhan chéi va chét lugng chéi

Néng do NAA Heé s nhan chéi (l4n) Chiéu dai trung binh chéi Cht Iuong chéi
(mg/1) (cm)
0,00 2,03 1,87¢ -+
0,25 2,14° 2,641 ++
0,50 245" 2,98 +++
0,75 2,08 2,82° ++
1,00 1,894 2,75° ++
F, 42,94 449,48
Fiy 3,48 3,48
Sig 0,000 0,000

Két qua thi nghiém cho thay, viéc bd sung
chat kich thich sinh truéng ABT vao moi trudng
tao ré da anh huong ro rét dén kha nang hinh
thanh ré cta choi. O cong thic d6i ching (0,00
mg/1 ABT), ty 1é ra ré chi dat 67,78%, so ré trung
binh trén méi chéi 1a 2,50 ré va chiéu dai ré trung
binh dat 1,18 cm. Khi b sung 1,00 mg/1 ABT, ty lé
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ra ré van gitt 6n dinh & muc 67,78%, tuy nhién so ré
trung binh tang nhe lén 2,55 ré/choéi va chiéu dai
ré tang dang ké, dat 1,48 cm. Su cai thién nay c6
thé lien quan dén co ché hoat dong ctia ABT - mot
chat diéu hoa sinh trueong thudc nhom auxin téng
hop, gitup kich thich phan chia va kéo dai té bao &
moé phan sinh ré. O ndng do thich hop, ABT thuc
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d4y qua trinh cam tmg mo seo va khoi tao ré bén, chiéu dai ré va so ré trung binh & cong thuc 1,00
doéng thoi tang kha nang van chuyén carbohydrate mg/1 cho thdy ABT da thuc ddy manh meé hon qua
va hoat héa enzym lién quan dén sinh truéng ré. trinh sinh truéng va kéo dai ctia hé ré.

Do do, du ty lé ra ré khong thay déi, su gia ting

a. Cum choéi Bach dan chanh sau 15 ngay b. Binh choi Bach dan chanh sau 20 ngay nuoi cay
nudi cay
Hinh 4. Cum chéi va binh chdéi Bach dan chanh trong méi truong MS* + 0,5 mg/1 BAP + 0,5 mg/1 NAA c6
bd sung 30 g/1 sucrose va 5,5 g/1 agar sau 20 ngay nudi cdy

3.4. Xac dinh méi truong tao cay hoan chinh  ngoai vuon wom hodc viron san xuat.

cho Bach dan chanh 3.4.1. Anh hudng cia IBA dén khd nang ra ré
Tao cay ra ré la giai doan cudi cing cua qua cua Bach dan chanh
trinh vi nhan giong voi muc dich dé tao cay con hoan Két qua xac dinh anh huong ctia IBA dén kha

chinh véi yéu cau cay khdée manh, c6 bo ré ctmg cdp  nang ra ré ctia Bach dan chanh duoc thé hién &
dé c6 thé sinh trudng va phat trién tot khi dwara  bang 5.
Béang 5. Anh hudng ctia IBA dén kha ning ra ré ciia Bach dan chanh (sau 20 ngay ciy)

Nong do IBA Ty 16 raré %) So ré trung pinh/ chéi Chiéu dai trung binh cta ré
(mg/1) (cai) (cm)
0,00 26,671 1,56° 0,58¢
1,00 35,55¢ 2,10° 0,72¢
1,50 44,44° 2,16° 1,12
2,00 67,78 2,507 1,18
2,50 42,22° 2,04¢ 1,07
FA 59,36 494,35 120,26
F05 3,48 3,48 3,48
Sig 0,000 0,000 0,000

Két qua phan tich phuong sai mot nhan té cho  thic (Sig = 0,000 < 0,05), voi gia tri F tinh (59,36;
thay ca ba chi tiéu (ty 1é ra ré, so ré/chéi va chiéu 494,35; 120,26) cao hon nhiéu so véi Fy; = 3,48.
dai ré) déu khac biét rat c6 y nghia giita cac cong Diéu nay khang dinh nong do IBA anh hudng
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manh dén kha nang tao ré cta Bach dan chanh
trong moi truong d MS*. O d6i ching khong bé
sung IBA, hiéu qua tao ré rat thap (26,67%; 1,56
ré/choi; 0,58 cm), cho thay auxin gitr vai tro thiét
yéu trong khoi phat va kéo dai ré. Khi b6 sung
IBA, cac chi tiéu cai thién ro rét trong khoang 1,00
- 1,50 mg/1, dac biet & 1,50 mg/1 voi chiéu dai ré
dat 1,12 cm. Hiéu qué to6i wu xuat hién tai 2,00

a. Choi Bach dan chanh da tiéu chuén ciy vao moi

trudng ra ré

mg/1 IBA, véi ty 1é ra ré 67,78%, 2,50 ré/chéi va
chiéu dai ré 1,18 cm va cao nhat trong toan bo thi
nghiém. Tuy nhién, & mc 2,50 mg/l, hiéu qua
giam tré lai, cho thay nong d¢ auxin vuot nguong
c6 thé gay tc ché hinh thanh ré. Nhu vay, nong do
2,00 mg/1 IBA duoc xac dinh 1a t6i wu cho giai
doan tao ré in vitro cua Bach dan chanh.

b. Chéi Bach dan chanh cdy vao moi truong ra
ré sau 10 ngay

Hinh 5. Chéi Bach dan chanh trueéc va sau khi cdy vao moéi trueong ra ré

3.4.2. Anh huong phéi hop cia IBA vi ABT
dén hiéu qua ra ré Bach dan chanh

Khi sir dung IBA don doc trong méi trueong tao
ré cho Bach dan chanh, ty 1¢ ra ré cao nhat chi dat
67,78% & cong thic s MS* bé sung 2,0 mg/1 IBA.
Mic du day la mic dap ung tot nhat trong cac
nghiém thttc, hiéu qua tao ré van chua cao va chat
luong ré con han ché, cho thiy can bé sung théem
chat kich thich sinh truong khac dé toi vu hoa giai
doan ra ré in vitro.

Tir két qua nay, moi truong ¥» MS* + 2,0 mg/1

IBA duoc chon lam nén cho thi nghiém tiép theo,
trong d6 ABT duoc b6 sung & cac néong do 0,25 -
1,00 mg/1 nham danh gia tic dong ctia su két hop
ABT va IBA. ABT la ché pham chira auxin, vitamin
va vi luong, c6 kha nang tang cam tng ré va thac
d4y phat trién ré chinh va ré bén, do d6 duoc ky
vong tao hiéu tng hiép luc véi IBA.

Két qua chi tiét duoc trinh bay tai bang 6 va
hinh 6, cho phép danh gia toan dién anh huwong
ctia cac mirc ABT dén kha nang hinh thanh ré cta
chdi Bach dan chanh.

Béng 6. Anh hudng phéi hop ciia IBA va ABT dén hiéu qua ra ré ctia Bach dan chanh
(sau 20 ngay nuoi cdy)

Noéng do ABT A % 0 S6 ré trung binh/choéi Chiéu dai trung binh cta ré

(mg/1) lerars (ci) (cm)
0,00 67,78 2,50° 1,18¢

0,25 67,78" 2,551 1,48°

0,50 72,22 2,78° 1,56°

0,75 84,44* 3,15° 1,62°

1,00 67,78" 2,71¢ 1,48°
F, 8,11 892,27 146,11

Fy 3,48 3,48 3,48

Sig 0,003 0,000 0,000
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Két qua cho thdy, viéc b6 sung ABT vao moi
truong » MS* + 2,0 mg/1 IBA tao hiéu ung cong
hudng ro rét doi voi kha nang ra ré cta Bach dan
chanh. So voi do6i ching (67,78% ra ré; 2,50
ré/choi; 1,18 cm), cac nong do ABT tir 0,25 - 1,00
mg/]1 déu cai thien dang ké cac chi tieu, voi su
khac biét co y nghia thong ké (Sig = 0,000 - 0,003).
Hiéu qua toi vu dat tai nong do 0,75 mg/1 ABT, véi
ty 1é ra ré 84,44%, s6 ré trung binh 3,15 ré/choi va

chiéu dai ré 1,62 cm, phan anh tic dong cong
huong gitra IBA (cam ung ré) va ABT (ting cuong
trao doi chat va kéo dai ré). Nong do 1,00 mg/1
cho thdy dau hiéu tic ché nhe, khang dinh nguong
toi vu hep ctia ABT. Nhu vay, moi truong ra ré
thich hop nhat cho Bach dan chanh 1a % MS + 2,0
mg/1 IBA + 0,75 mg/1 ABT + 30 g/1 sucrose + 5,5
g/1 agar.

Hinh 6. Cay ra ré hoan chinh cac dong Bach dan chanh trong méi truong > MS* + 2,0 mg/1IBA + 0,75
mg/1 ABT + 30 g/1 sucrose + 5,5 g/1 agar

4. KET LUAN

Két qua nghién ctru cho thay, khit trung st
dung HgCl, 0,1% trong thoi gian 4 phuat cho ty 1é
mau nay choéi hiru hiéu 1a 27,78% va Javel 5% trong
thoi gian 6 phut cho ty 1é mau nay chéi hiru hiéu 1a
25,56%.

Moi truong nhan choi tot nhat Bach dan
chanh la: MS™ + 0,5 mg/1 BAP + 0,5 mg/1 NAA + 30
g/1 duong sucrose + 5,5 g/1 thach agar cho hé so
nhan chéi 1a 2,45 lan, chiéu dai trung binh chéi 1a
2,98 cm.

Moi truong ra ré thich hop véi Bach dan
chanh 1a 1/2 MS" + 2 mg/1 IBA + 0,75 mg/1 ABT +
30 g/1 duong sucrose + 5,5 g/1 thach agar cho ty 1é
chéi ra ré 1a 84,44% s6 ré trung binh 3,15 cai va
chiéu dai trung binh ré 1a 1,62 cm.
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PRELIMINARY STUDY ON MICROPROPAGATION OF LEMON-SCENTED EUCALYPTUS -
Corymbia citriodora

Do Huu Son!, Can Thi Lan!, Kieu Thi Ha!, Dao Thi Thanh Mai?,
Nguyen Thi Thu Dung’, Ha Thi Le!, Le Thi Xuan Quynh', Ta Thu Trang*
!Institute of Forest Tree Improvement and Biotechnology
? Vietnam National University of Forestry
Abstract

Corymbia citriodora, commonly known as Lemon-scented Eucalyptus, is a valuable tree species
with high economic potential due to its essential oils and fast-growing nature. This study presents
a preliminary investigation into the clonal propagation of C. citriodora using in vitro tissue culture
techniques. Semi-mature shoot segments collected from 1.5 - 2 year-old mother plants were
surface-sterilized and cultured on modified MS media supplemented with plant growth
regulators. Treatment with 0.1% HgCl, for 4 minutes provided the most effective sterilization,
yielding 67.78% clean explants, low contamination and mortality rates (14.44% and 15.56%), and an
effective shoot induction rate of 27.78%. In contrast, treatment with 5% Javel for 6 minutes
resulted in a lower effective shoot induction rate of only 25.56%. The best shoot regeneration of
C. citriodora was observed in the MS* medium. The optimal shoot multiplication medium for C.
citriodora was MS* supplemented with 0.5 mg/1 BAP + 0.5 mg/1 NAA + 30 g/1 sucrose + 5.5 g/1
agar, resulting in a shoot multiplication factor of 2.45 and an average shoot length of 2.98 cm. The
most suitable rooting medium for C. citriodora was 1/2 MS* supplemented with 2 mg/1 IBA +
0.75 mg/1 ABT + 30 g/1 sucrose + 5.5 g/1 agar, which achieved a rooting rate of 84.44%, with an
average of 3.15 roots per shoot and an average root length of 1.62 cm. These findings
demonstrate the feasibility of micropropagation for C. citriodora, providing a potential foundation
for large-scale propagation and conservation of elite genotypes.

Keywords: Corymbia citriodora, in vitro shoot multiplication, in vitro rooting, micropropagation,
plant growth regulators, tissue culture.
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NGHIEN CUU KY THUAT NHAN
GIONG CAM XE (Xylia xylocarpa (Roxb.) Taub.)
BANG PHUONG PHAP GIAM HOM
Tréin Thi Xuan Phdn!, La Anh Duong?*, Nguyén Ptec Kién?,

Doian Hoang Son? Déng Thi Ung?, Truong Tat Do?
"Triong Pai hoc Tay Nguyén

“Vien Nghién ciu Giong va Cong nghé sinh hoc Lam nghiép

’Cuc Lam nghiép va Kiém lam

* Email: truongtatdo @gmail.com

TOM TAT

Cam xe (Xylia xylocarpa (Roxb.) Taub.) 1a loai cay gb quy thuoc ho Pau (Fabaceae), co gia tri
kinh t&, sinh thai va duoc lieu cao. Tuy nhién, cac quan thé ty nhién cta loai da va dang suy giam
nghiém trong do khai thac qua mttc. Nghién ctru nay nham xac dinh cac thong s6 ky thuat toi wu
cho nhan giong vo tinh Cam xe bang phuong phap giam hom bao gom: Loai va nong do chat diéu
hoa sinh truéng, loai hom, gia thé va thoi vu giam. Thi nghiém cho thdy, IBA & néng do 1.500
ppm cho ty 1é ra ré cao nhat (35,9%), v6i s6 ré trung binh 3,7 ré/hom va chiéu dai ré 4,4 cm. Hom
non dat hiéu qua ra ré vuot troi (54,4%) so voi hom gia (22,2%). Gia thé cat vang giup tiang ty 1é ra
ré lén 36,7% cao hon gia thé hon hop dat (28,9%). Thoi vu giam thich hop nhat 1a mua he véi ty lé
ra ré trung binh 40,4%. Cac két qua nghién citu cho thay, viéc sit dung hom non, xtt ly IBA 1.500
ppm va giam trén gia thé cat vang vao mua he 1a ky thuat toi vu trong diéu kién thi nghiém, giup
nang ty 1é ra ré khoang 36 - 40% va c6 thé 4p dung budc dau cho nhan giong vo tinh Cam xe phuc
vu phu héi va gay trong; tuy nhién, ty 1é ra ré van con & mtc trung binh so véi yéu cau san xuat
giéng quy mo lon, do d6 can tiép tuc nghién ctru hoan thién thém céc yéu to ky thuat khac dé

nang cao hon nira hiéu qua nhan giong.

Tt khéa: Cam xe, nhan giong, giam hom, nong do, gi4 thé, thoi vu gidm.

1. DAT VAN BE

Cam xe (Xylia xylocarpa (Roxb.) Taub.) l1a loai
cay g0 16n thuoc ho Pau (Fabaceae), ho phu Trinh
nix (Mimosoideae), nganh Moc lan
(Magnoliophyta). Cay c6 than thang, tron, chiéu
cao trung binh 25 - 30 m, c6 thé dat dén 40 m,
duong kinh than tir 0,8 - 1,2 m. Vo cay day, mau
xam dac trung; tan 14 day; 14 kép 1ong chim hai lan;
hoa nhé mau vang nhat; qua dang dau hoa goé chia
6-10 hat [1].

Go6 Cam xe duogc x€p vao nhom II trong bang
phan loai g6 Viét Nam, c6 chat luong cao, ctmg,
chac, khoi luong rieng (& do 4m 12%) rat nang
(1.140 kg/m® [2]. G6 c6 kha nang chiu moi mot
va thoi tiét khic nghiét, duoc st dung rong rai
trong xay dung, dong tau, san xuit do go cao cap.
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Bén canh do, cac bé phan khac ctia cay con cé gia
tri duoc liéu nhu chita ho ra mau, tiéu chay, dau
xuong khop va ho tro diéu tri gout [3]. Voi gia tri
kinh t&, dugc lieu va sinh thai cao, Cam xe 1a mot
trong nhing loai cay c6 tiém nang 16n trong chién
luoc phat trién 1am nghiép bén vimg & Viét Nam.

Tuy nhién, trong boi canh tai nguyén riung
dang bi suy thoai do khai thac qua muc va bién déi
khi hau, nhiéu quan thé Cam xe tu nhién dang bi
de doa nghiém trong, dac biét & khu vuc Nam
Trung bo va Tay Nguyén. Trong khi do, viéc tai
sinh te nhién ctia loai nay dién ra cham, hé so
nhan giong thap.

Mot s6 nghién ctru trudc day tap trung vao
nhan giong Cam xe bang phuong phap gieo hat va
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nudi cdy mo [4, 5]. Tuy nhién, cac phuong phap
nay déu gip nhimg han ché nhat dinh, ty lé nay
mam théap, phoi hat thoai hoa nhanh hoidc quy
trinh nuoi cdy mo phtic tap, chi phi cao va kho ap
dung dai tra trong san xuat nhan giong. Nghién
ctru ctia Pham Thi Tuyét Mai va cs (2018) [6] cho
thay, tiém nang cta ky thuat nhan giong vo tinh &
loai nay, tuy nhién ty 1é ra ré con thap va thi€u tinh
6n dinh qua cac mua vu; dong thoi, cac yéu to
quan trong nhu loai auxin va néng do, loai hom,
gia thé giam cing nhu thoi vu hom van chua duoc
danh gia mot cach hé thong. Do d6, ky thuat nhan
giong vo tinh Cam xe van chua duoc t6i wu hoa.
Viéc hoan thién cac yéu t6 ky thuat gidm hom
Cam xe c6 y nghia quan trong trong xay dung quy
trinh nhan gioéng vo tinh hiéu qua, goép phan chu
dong ngudn cay giong phuc vu trong rimg va bao
tén nguon gen. Vi vay, nghién cttu nay duoc thuc
hién nhiam danh gi4 mot cach hé thong anh huéng
cta loai va nong do6 auxin, loai hom, gia thé va thoi
vu giam dén kha nang ra ré ctia hom Cam xe, tir
d6 dé xuat ky thuat toi wu cho nhan giong vo tinh
loai nay.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu nghién ctu

Hom Cam xe duoc lay tir vuon vat liéu 2 - 3
nam tudi tai Trung tam Thuc nghiém va Chuyén
giao Giong cay rung, thuoc Vien Nghién ctu
Giong va Cong nghé sinh hoc Lam nghiép (cay
giong Cam xe trong vuon vat lieu duoc thu hai,
gieo uom tir 15 cay troi da duoc tuyén chon theo
TCVN 8755:2017 [7].

Str dung 2 loai chat diéu hoa sinh truong thuodc
nhom auxin (PHST) phd bién cho nhom loai cay
than g6 nham kich thich su ra ré cia hom la NAA
(1-Naphthaleneacetic acid (NAA) va IBA (Indole-3-
butyric acid) (IBA).

2.2. Phuong phap nghién ctru
2.2.1. Ky thuiat giam hom

- Lua chon canh cat hom: Hom stt dung trong
nghién cttu 12 hom d4u canh da duwoc tré hoa thong
qua viéc cat tia cac canh trén cay Cam xe 2 - 3 nam
tudi, hom khoe manh, stc song tot, khong c6 biéu
hién bi sau, bénh va canh moc thiang hoac nghiéng
khong qua 30° so vaoi than chinh.
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- Cat hom: Canh hom duoc thu vao budi sang
va stt dung dao sic dé cat vat phan goc tao goc
nghiéng 30 - 40° so v6i truc than, chiéu dai moi
hom 10 - 12 cm. Sau khi cat, loai bo 1 - 2 14 phia
dudi, gitr lai 1 - 2 14 phia trén va cat bot khoang 2/3
dién tich phién 14 nham giam thoat hoi nwéc. Hom
duoc giam trong vong 2 - 4 gio sau khi cat dé dam
bao chat luong vat lieu va duy tri kha nang ra ré.

- Khit trung honmr. Hom sau khi cit duoc xtr
ly bang dung dich Benlat 0,3% trong 15 phuat dé
diét nam, vot ra cho rdo nudc. Sau d6 hom duoc
nhung vao chat diéu hoa sinh truéng trong 20 phut
va cam trén gia thé cat sach (da duoc khit nAm
bénh bang KMnO, néng do 0,3%) dudi day 1a nén
ciing c6 d6 so6i tranh ung ngap nudc. Dinh ky
hang thang phun thudéc chéng nidm. Bé giam
hom duwoc che ni long tring, xung quanh va
phia trén lam khung sat c6 chiéu rong 1 m,
chiéu dai 5 m va chiéu cao 1 m.

- Cham soc cdy hom: St dung hé thong
phun suong tao do 4m bao hoa theo chu ky 1
gio/lan, moi lan phun 5 - 10 giay tuy theo diéu
kién thoi tiét nham duy tri do6 4m khong khi
trong bé giam & murc 85 - 95% RH, dong thoi git
am bé mat gia thé ma khong giy ung nudc.
Nudc tuoi st dung la nudc sach, khong phén va
khong bi ¢ dong trong bé. Tat ca cac thi
nghiém duogc theo doi hang ngay, nhitng hom
chét duoc loai bo ra ngoai khong lam lay lan
mam bénh sang cac hom khac. Hom sau khi ra
ré duoc cdy chuyén vao bau va dua vao khu
duong cay co ludi den che sang 50 - 60% trong
khoang 7 ngay dau. Trong gian doan sau, bau
dugc phun 4m 2 - 4 1an/ngay (tuy thoi tiét) dé
tranh kho bau. Sau mot tuan, gidm muc che
sang bang cach bod bot ludi den va duy tri ché
do tudi phun 2 lan/ngay, cham s6c dén khi cay
dat tiéu chuédn xuat vuon.

2.2.2 BO tri thi nghiém
Thi nghiém anh hudéng cta loai thudc va nong
do chat diéu hoa sinh truong.

Thi nghiém duoc tién hanh nhidm xac dinh
loai auxin va nong do phu hop cho kha ning ra ré
cta hom Cam xe. Vat liéu st dung la hom non,
giam trén gia thé cac vang. Hai loai chat DPHST
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duoc khao sat gom: IBA va NAA (dang thuoc
nudc) voi cac nong do 500 ppm, 1.000 ppm, 1.500
ppm va 2.000 ppm va 1 cong thic doi ching
(khong xtr ly). Thi nghiém duoc bo tri theo khoi
ngau nhién day da véi 9 cong thirc x 3 1an lap x 30
hom = 810 hom. Thoi gian thuc hién tu:
22/02/2024 dén 21/4/2024.

Thi nghiém 4nh huong cua loai hom (do tudi
hom)

Thi nghiém duoc tién hanh nham nghién ctu
anh huong cuta loai hom dén kha ning ra ré. Hai
cong thuc (CT) duoc ap dung:

- CT1: Hom non: hom lay tir choi hodc canh
non chua héa go, sinh treong manh.

- CT2: Hom gia: Hom 14y tir phan canh da hoa
g0 hoan toan.

Tat ca cac hom déu duoc xtt ly bang IBA 1.500
ppm - cong thic toi uvu da xac dinh & thi nghiém
trudc. Thi nghiém duoc bo tri theo khéi ngau
nhién day da (RCBD) véi 3 1an lap lai, méi lan lap
gom 30 hom.

Téng s6 hom st dung trong thi nghiém: 2
cong thic x 3 14n 1ap x 30 hom = 180 hom

Thoi gian thuc hién: 01/6/2024 - 20/7/2024.

Thi nghiém anh huong cia loai gid thé

Trén co so két qua cac thi nghiém vé auxin va
loai hom, thi nghiém loai gia thé duoc ti€én hanh
nhim danh gid anh hudng cta gia thé dén kha
nang ra ré cia hom Cam xe. Thi nghiém sir dung
hom non chua hoa go duoc xir Iy IBA 1.500 ppm da
xac dinh ¢ thi nghiém trudc. Hai loai gia thé duoc
so sanh gom:

- CT1: Gia thé cat vang.

- CT2: Gia thé hon hop (89% dat mat + 10%
phan chuong hoai + 1% NPK).

Thi nghiém dugc bo tri khoi ngau nhién day
da, méi CT gom 30 hom, lap lai 3 1an. Téng cong: 2
CT x 3 lan lap x 30 hom = 180 hom.

Thoi gian thuc hién: 25/7/2024 - 12/9/2024.

Thi nghiém anh huong cua thoi vu giam hom

Thi nghiém giam hom duoc thuc hién 4 mua
(Xuan, he, thu, dong) trong nam 2024 voi loai hom
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non, méi mua 1 lan. St dung chat diéu hoa sinh
truong IBA 1.500 ppm da duoc xac dinh trong thi
nghiém anh huéng cta chat diéu hoa sinh truong.
Bon thoi vu duoc khao sat gom thang 3, 6, 9 va 12;
modi thoi vu 1a mot thi nghiém doc 1ap, bo tri theo
khoi ngau nhién day da véi 3 1an 1ap x 30 hom,
téng cong 360 hom. Thi nghiém duoc theo doi
trong 60 ngay sau giam. Sau 60 ngay, tién hanh
danh gia cac chi tiéu: (i) ty 1 hom ra ré (%) - tinh
theo s6 hom c6 ré trén téng s6 hom giam; (ii) so
ré trung binh/hom - dém téng s6 ré cua cac hom
ra ré va chia cho téng s6 hom ra ré; (iii) chiéu dai
ré trung binh (cm) - do chiéu dai ting ré trén cac
hom ra ré (chi tinh nhimg ré dai > 0,5 cm) va tinh
trung binh cho toan bo so ré.

2.2.3. Phan tich sé liéu

Céac chi tieu theo doi trong tat ca cac thi
nghiém bao gdm: Ty 1é hom ra ré (%), s6 ré trung
binh/hom va chiéu dai ré trung binh (cm), duoc
ghi nhan sau 60 ngay giam hom.

Dt lieu sau khi thu thap duoc tinh toan theo
cac cong thuc:

- Ty 1é hom ra ré trung binh (%): Ty 1é hom ra
ré trung binh 1a ty 1é % gitta s6 luong hom ra ré
trén téng s6 luong hom thi nghiém tinh theo cong
thic:

N,
H, = N x 100
Trong d6: Hr 1a ty 1¢ hom ra ré trung binh (%);
Nr 1a so luong hom ra ré.
- S6 ré/hom trung binh 1a ty 1é gitta tong s ré
clia cac hom trén téng so6 luong hom ra ré duogc
tinh theo cong thic:

Trong d6: Sr 1a s6 ré trung binh/hom; ni 1a s6
ré ctia hom thit £ N 1a tong s6 hom ra ré.

- Chiéu dai ré/hom trung binh la ty lé gitta
tong chiéu dai ré ctia cac hom trén téng so ré cua
cac hom ra ré duoc tinh theo cong thic:

_
- N

C;
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Trong do: Cr 1a chiéu dai ré trung binh/hom;
mi 1a chiéu dai ré ctia hom thtt z N 1a téng so ré.

S6 liéu thi nghiém duoc xt ly bang phan tich
phuong sai theo gido trinh thong ké trong lam
nghiép ctia Nguyén Hai Tuat va Ngo Kim Khoi
(1996) [8] va SPSS 26.0. St dung mo6 hinh phan
tich phuwong sai mot nhan t6 dé danh gia anh
hudéng cta cac yéu to thi nghiém dén cac chi tieu
sinh trwong ctia hom giam Cam xe. Phép thik

Duncan duoc st dung dé xac dinh su khac biét co
y nghia gitta cac cong thuc.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia chét didu hoa sinh truéng
va nong d6 dén ty lé ra ré& hom Cam xe

Két qua danh gia anh huéng cta chat diéu hoa
sinh trudng va nong do dén su hinh thanh ré hom
giam loai Cam xe duoc thé hién & bang 1.

Béng 1. Anh hudng ctia néng do, chit didu hoa sinh truéng dén hom giam Cim xe

Trung
Loai chat No?g . s b}nh v Trung binh s6 Trgng b1n}}
DHST do So mau | le hoin +&/hom chiéu dai ré SD SE Duncan
(ppm) raré (cm)
(%)
boi ching 0 90 10,33 1,0 0,5 0,58 | 0,33 f
500 90 13,33 2,7 3,6 0,58 | 0,33 e
BA 1.000 90 21,00 3,3 4,0 1,00 | 0,58 c
1.500 90 36,33 3,7 4.4 1,15 | 0,66 a
2.000 90 30,67 3,0 4.2 0,58 | 0,33 b
500 90 18,67 2,3 3,2 0,58 | 0,33 d
NAA 1.000 90 31,00 4,3 3,6 1,00 | 0,58 b
1.500 90 23,33 1,7 2,7 1,53 | 0,88 c
2.000 90 17,67 1,3 1,8

F (8:18:0,95 = 2,5 Frigg = 62,9 FE srm=7,75 L3 0.85 d

Bang 1 cho thdy, ca loai auxin va néng do xt
ly déu anh huodng ro rét dén kha nang hinh thanh
ré cta hom Cam xe. Phan tich phuong sai mot
nhan t6 cho thdy, su khac biét gitta cac cong thirc
xtr ly vé ty 1é hom ra ré va s6 ré/hom déu co y
nghia thong ké & mic o = 0,05 (Fpype= 62,9; Fopi =
7,75 > Fg 15 095 = 2,5). Theo phép thir Duncan, tat
ca cac nghiém thtc xtt ly auxin déu cho ty 1é hom
ra ré cao hon doi ching (10,33%; nhom f). Trong 2
loai auxin, IBA cho hiéu qua ro rét hon NAA & cac
nong do tuwong duong. Nghiém thirc IBA 1.500
ppm dat gia tri t6i wu véi ty 1é hom ra ré 36,33%
(nhom a), so ré trung binh 3,7 ré/hom va chiéu
dai ré 4,4 cm; khac biét c6 y nghia so v6i phan lon
cac cong thic con lai. Véi NAA, nong do 1.000
ppm cho s6 ré/hom cao nhat (4,3 ré/hom; nhom
b), nhung ty lé ra ré (31,00%) va chiéu dai ré (3,6
cm) van thap hon IBA 1.500 ppm. Su ting néng do
te 500 len 1.500 ppm & ca IBA va NAA déu lam
tang ty lé ra ré, so ré va chiéu dai ré, nhung tai

2.000 ppm, hiéu qua cam tng ré giam (IBA 30,67%;
NAA 17,67%), phan anh hién tuwong ttc ché sinh
truéng khi ndng do auxin vuot nguong toi wu. Thoi
gian xuat hién ré dau tién duoc ghi nhan sau
khoang 40 - 45 ngay ké tir khi xtt ly, cho thay dac
tinh ra ré cham ctia hom g6 cimg Cam xe.

Két qua nay phu hop va dong thoi mé rong so
véi cac nghién cuu truoc day. Surendran va
Seethalakshmi (1987) [9] ghi nhan ring khi giam
hom canh g6 cung Xylia xylocarpa tit cay me
truéng thanh va xt ly “quick dip” voi auxin & nong
do thap (10 - 100 ppm IAA, IBA hoidc NAA) thi hau
nhu khong xuat hién ré bat dinh. Diéu do cho thay
loai nay kho ra ré néu diung hom gb cing va néng
do auxin thap. Trong boi canh do, két qua hién tai
chting minh rang khi ting nong do IBA lén mtc
1.000 - 1.500 ppm c6 thé vuot qua nguong cam
tmg, giup dat ty 1é ra ré xap xi 36%. Mac du ty lé
nay van con & muc trung binh va thoi gian ra ré
cham, song da cai thién dang ké so véi tinh trang
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“khong ra ré” trong cac thi nghiém st dung nong
do thap, va la co s¢ quan trong dé€ t6i uu thém quy

3.2. Anh huéng ctia loai hom dén ty 1é ra ré
ctia hom Cim xe

Bang 2 cho thay, loai hom c6 anh hudng rat ro
rét dén kha nang hinh thanh ré ctia Cam xe. Hom
non dat ty lé ra ré trung binh 54,4%, cao gap khoang
245 lan so voi hom gia (222%). S6 ré trung
binh/hom va chiéu dai ré cting vuot troi & nhom
hom non (4,1 ré/hom va 4,9 cm) so v6i hom gia (3,1
ré/hom va 3,3 cm). Phan tich phuong sai xac nhan
su khac biét gitra 2 loai hom 1a c6 y nghia thong ké &
muc o = 0,05 voi Fyp = 105 va Fgy = 44,2, déu 1on
hon F. 4 005 = 7,71; két qua phép thit Duncan ciing
cho thay 2 nhom tach biét hoan toan (a-b).

_ctu tiép theo

Hinh 1. Giam hom Cim xe & cac nong do chat diéu hoa sinh tredng khac nhau

trinh nhan giéng hom Cam xe trong cac nghién

Su vuot troi cia hom non la xu huéng da duoc
ghi nhan trong nhiéu nghién ctru vé nhan giong
sinh duong cay go. Theo Hartmann va cs (2011)
[10], hom non c6 mutc do hoa gb thip, giau mo
so6ng va duy tri hoat tinh sinh ly cao, thuan loi cho
st phan chia va khoi phat mo seo; dong thoi ham
lwong auxin noi sinh va kha nang dap ung voi
auxin ngoai sinh cting cao hon so véi hom da gia
hoa. Ghani va cs (1993) [5] ciing cho thdy hom tur
cay non (khoang 3 nam tudi) ctia Acacia mangium
cho ty 1é ra ré cao hon dang ké so voi cay me 16n
tudi (6 nam tudi).

Bang 2. Nghién ctru xac dinh loai hom Cam xe

o Tile Trurig binh s6 | Trung ‘binh
Loai hom Lap S6 mau T ré/hom chiéu
hom ra ré (%) Cox
(chiéc) dai ré (cm)
L1 30 50,0 4,3 4,8
L2 30 53,3 3,9 5,2
L3 30 60,0 4,1 4,7
CT1- Hom non Trung binh 30 54,4 4,1 4,9
SD 5,1 0,2 0,3
SE 2,9 0,1 0,2
Duncan a a a
L1 30 23,3 3,1 3,0
L2 30 20,0 3,0 34
L3 30 23,3 3,3 3,6
CT2 - Hom gia Trung binh 30 22,2 3,1 3,3
SD 1,9 0,2 0,3
SE 1,1 0,1 0,2
Duncan b b b
F 14005 = 7,71 F 1 e = 105 Forpu=44,2
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Két qua nghién ctru hién tai cting phu hop va
mé rong so voéi cac bao cao truoc vé Xylia
xylocarpa. Surendran va Seethalakshmi (1987) [9]
ghi nhan riang hom tir cay trudng thanh da hoa go
gan nhu khong ra ré khi xtt ly auxin néng d¢ thap
theo phuong phap “quick dip”. Nguoc lai, két qua
hién tai chttng minh rang viéc sit dung hom non
két hop xtt Iy IBA voi nong do phu hop (dac biét 1a
1.500 ppm) da giup ting manh ty 1é ra ré (trén
36%), rat ngan thoi gian khéi phat ré va cai thién
chat luong hé ré. Xu huéng wu thé cia hom non
cting duoc bao cao trén cac loai thudc ho Fabaceae
nhu Acacia auriculiformis va Acacia mangium, Khi
mo non véi muc lignin hoa thap c6 kha nang tao ré
vuot troi so voi hom gia [4, 11].

Nhu vay, viec lua chon loai hom 1a yéu to
quyét dinh doi voi hieu qua ra ré cta Cam xe. Két
qua cho thdy, hom non tit choi chua héa g6 cho ty
lé ra ré cao hon ro rét so voi hom gia. Diéu nay
khang dinh rang trong sdn xudt giéng, cay trong
vuon vat lieu nén duy tri & giai doan (2 - 3 nam

tudi) hodc duoc tré héa thuong xuyén bing cac
bién phéap cat tia, ha tan dé kich thich phat trién
chéi non. Viéc ap dung cac bién phap nhu cat ngon
dinh ky, tia b6 canh gia va duy tri cdy me dudi
dang bui thap sé gitp tao nguén hom non 6n dinh,
ttr d6 nang cao chat luong vat lieu giam va tang ty
lé ra ré trong thuc t€ san xuat lam nghiép.

3.3. Anh hudng ciia loai gi4 thé dén ty lé ra ré
ctia hom Cam xe

Gia thé giam hom doéng vai tro quan trong
trong viéc c6 dinh hom, duy tri d6 4m va cung cip
moi truong thuan loi cho su khoi phat ré bat dinh.
Kha nang thoat nudc, do thoang khi va muc do
han ché mam bénh cta gia thé anh hudéng truc tiép
dén ty 1é ra ré va chat luong he ré.

Ca 2 cong thic st dung cung moét loai hom
(hom ngon) va cung nong do chat diéu hoa sinh
truong IBA 1.500 ppm. Két qua cu thé duoc trinh
bay & bang 3.

Bang 3. Anh hudng ciia gia thé dén kha ning ra ré cia hom Cim xe

Chi tiéu Loai gia thé L1 L2 L3 Trung binh SD SE | Duncan
Tylehom | CT1-Cétving | 333 | 367 | 40 36,7 335 | 1,93 a
raré (6) | cT2-pit 30 30 | 267 28,9 1,53 | 0,88 b
S6 r&/hom | CT1-Catvang | 35 | 38 | 36 3,63 0,15 | 0,09 a
(chiéc) | CT2 it 3 32 | 33 3,17 0,15 | 0,09 b
Chiéudai | CT1-Catvang | 41 | 39 | 44 413 025 | 014 a
ré (cm) | CT2-Dit 34 | 36 | 31 3,37 025 | 0,14 b
F . so0 =77 F oy = 12,5 F g = 14

Bang 3 cho thay, gia thé cat vang cho ty lé ra
ré, sO ré trung binh va chiéu dai ré cao hon so véi
gia thé bau dat. Ty 1é ra ré trung binh ctia hom
trong cat vang dat 36,7%, cao hon so voi bau dat
(28,9%). SO ré trung binh/hom va chiéu dai ré
trung binh trong cat vang lan luot dat 3,6 chiéc va
4,1 cm, so véi 3,2 chiéc va 3,4 cm & bau dat. Phan
tich thong ké khang dinh su khac biét nay 1a co y
nghia. Két qua ANOVA cho thay Fpygr = 12,5 va
Fap/n= 14,0, déu 16m hon gia tri F ;. ;. 005 = 7,7. DOng
thoi, phép thit Duncan phan nhom ro rét, voi gia
thé cat vang ndm trong nhom “a”, cao hon va khac
biet thong ké so voi gia thé dat thuoc nhom “b”.
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Két qua nghién ctru cho thay, hom Cam xe
giam trén gia thé cat vang phat trién bo ré khoe va
it bi nAm bénh hon so véi gia thé hon hop dat. Két
qua nay phu hop véi nguyén ly da duoc cong bo
béi Hartmann va cs (2011) [10], rang giad thé
thoang khi va thoat nudc tot gitp cung cip oxy
cho viing mo6 dang cam tng ré va han ché ung
nuoc thoi goc. Tuong tu, Leakey va cs (1990) [12]
ciing chi ra cac gia thé giau thanh phan vo co nhu
cat thuong nang cao ty 1é song va hinh thanh ré &
hom cay gb cting trong giai doan dau. Markovi¢ va
cs (2019) [13] da ghi nhan ring gia thé cat nguyén
chat mang lai ty 1é ra ré cao nhat (66%) trén hom
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cta Lycium barbarum so voi gia thé phoi tron giau
thanh phan hiru co. Dac biét, véi loai gb ctimg clung
ho Fabaceae nhu Dalbergia melanoxylon, Amri va
cs (2015) [1] cting két luan ring, cac gia thé co
thanh phan cat chiém wu thé 1a gia thé t6i uu cho
hom Dalbergia melanoxylon, thé hién wu theé ro rét
vé ty 1é ré, so ré va chiéu dai ré.

Tuy nhién, viéc st dung cat vang trong nhan
giong quy mo 1on co thé lam phat sinh budc
chuyén hom sang bau sau khi ra ré, lam ting chi
phi va cong cham soc. Do d6, cat vang phu hop
nhat cho giai doan tao ré, trong khi giai doan
duong cay co6 thé két hop voi gia thé bau dat dé
thuan tﬁn hon cho san u;éit (?ai tra.

.
-

Hinh 2. Hom Cim xe giam trén gia thé cat vang sau 60 ngay

3.4. Anh hudng ctia thoi vu giam hom

Thoi vu 14 mot yéu to sinh thai quan trong
quyét dinh hiéu qua nhan giéng vo tinh bang
hom, do su bién dong cta cac yéu t6 moi truong
nhu nhiét do, &m do khong khi, luong mua va
cuong do birc xa c6 anh hudng truc tiép dén qua

trinh cam tng va phat trién ré bat dinh. M6i loai
cay c6 mot khoang diéu kién ngoai canh t6i uu,
trong do6 cac hoat dong sinh 1y nhu trao déi nuoc,
ho hap va phan chia t€ bao & viing mo seo dién ra
thuan loi nhat [10]. Két qua cu thé duogc trinh bay
o bang 4.

Béng 4. Anh hudng clia thoi vu gidm hom dén kha ning ra ré cfia hom Cam xe

. Thoi gian So Tile homraré S? ré trung Chiéu dz\u e
Thoivu :am hom i %) binh/hom trung binh
& (chiéc) (cm)
Thang 3 (Mua xuan) T1-T3 90 34,8 3,6 3,8
Thang 6 (Mua he) T4-T6 90 40,4 3,7 4,3
Thang 9 (Mua thu) T7-T9 90 38,1 35 4,1
Thang 12 (Mua dong) T10-T12 90 33,0 3,4 4,0
F (1, 40,95 = 4,1 F miarg = 9,4 F SR/H = 1,2

Bang 4 cho thay, ty 1é ra ré chiu anh huéng ro
rét boi thoi vu giam hom. Mua he (thang 6) cho ty
1é ra ré cao nhat (40,4%), ti€p dén la mua thu
(38,1%) va mua xuan (34,8%), trong khi mua dong
dat thap nhat (33,0%). S6 ré trung binh/hom dao
dong hep (3,4 - 3,7 ré/hom) va khong cé su khac
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biét thong ké (Fg= 1,2 < Fiy. 4 095 = 4,1), nhung
chiéu dai ré c6 xu huéng cao hon vao mua he (4,3
cm) so voi cac mua Khac. Phan tich phuong sai
cho thay, su khac biét vé ty 1é ra ré gitta cac thoi
vu 1a c6 y nghia thong ké (Fpge = 9,4 > 4,1). Tai
khu vuc thi nghiém, khi hau phan hoéa ro rét theo
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mua: Mua xuin va mua thu c6 nhiét @6 trung binh
22 - 26°C vo6i 4m do teong doi cao (75 - 85%), trong
khi mua heé c6 muc nhiét cao nhat trong nam (28 -
34°C) kém am do 80 - 90%, tao diéu kién thuan loi
cho su khoi phat mo ré va kéo dai ré. Nguoc lai,
mua dong kho lanh voi nhiét do nhiéu thoi diém
dudi 20°C va 4m do giam con 60 - 70% khién hoat
dong sinh trudng ctia mo seo va su van chuyén
auxin bi han ché, dan dén ty lé ra ré thap hon. Két
qua nay co6 thé ly giai & cho, thoi diém thang 6 tai
mién Bac cé nén nhiét do on hoa (khoang 25 -
30°C), do 4m khong khi va 4m do gia thé duy tri 6n
dinh, khong qua lanh nhut mua xuan va mua dong,
ciing chua dat nguong nhiét do gay soc nhiét nhu
gitta mua he. Piéu kién nay thuan loi cho qua trinh
ra ré bat dinh, von yéu cau nhiet do dat va mo cét &
muc trung binh, két hop d0 4m cao va 6n dinh.
Nguoc lai, giam hom vao mua dong v6i nhiét do
thap (<15°C) dé dan dén trang thai ngu sinh ly,
lam cham hoac ngimg phan chia té bao & mo seo,
dan dén hom tuoi lau nhung khong khoi phat ré.
Giam vao thoi diém gitta mua he (nhiét do >35°C)
c6 thé gay mat nuoc nhanh va hién tuong soc
nhiét, lam giam ty 1é ra ré va chat luong ré [14].

4. KET LUAN

Nghién ctru da xac dinh duoc cac yéu to ky
thuat quan trong anh huong dén kha nang ra ré
ctia hom Cam xe. Két qua cho thay, hom non, xt
ly IBA 1.500 ppm, giam trén gia thé cat vang va
vao mua he 1a t6 hop diéu kién cho hiéu qua tao ré
cao nhat trong pham vi thi nghiém.

Trén co s& d6, nghién ctu dé xuat st dung
hom non xtt ly IBA va giam trén gia thé thoang khi
lam quy trinh ky thuat pht hop cho nhan giong vo
tinh Cam xe & giai doan san xuat ban dau. Tuy
nhién, ty 1é ra ré hién van chi dat muc trung binh
va thi nghiém méi thuc hién trén pham vi hep. Do
vay, cac nghién ctru ti€p theo can tiép tuc t6i wu
hoa diéu kién moi truong, mé rong nguon vat lieu
cay me va xem xét bd sung cac bién phéap hé tro
sinh trudng nham nang cao hiéu qua nhan giong.
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PROPAGATION OF Xyiia xylocarpa (Roxb.) Taub. USING STEM CUTTINGS
Tran Thi Xuan Phan', La Anh Duong?, Nguyen Duc Kien?,
Doan Hoang Son? Dong Thi Ung?, Truong Tat Do
Tay Nguyen University
?Institude of Forest Tree Improvement and Biotechnology
*Vietnam Administration of Forestry
Abstract

Xylia xylocarpa (Roxb.) Taub., a valuable hardwood species in the Fabaceae family, has high
economic, ecological, and medicinal importance; however, natural populations of the species
have been severely depleted due to overexploitationThis study aimed to determine the optimal
technical parameters for clonal propagation of X. xylocarpa using stem cuttings including plant
growth regulator type and concentration, cutting types, rooting subtrate and propagation season.
Results showed that IBA at 1.500 ppm achieved the highest rooting percentage (35.9%), with an
average of 3.7 roots per cutting and a mean root length of 4.4 cm. Softwood cuttings yielded a
superior rooting performance (54.4%) compared with hardwood cuttings (22.2%). Yellow sand
substrate resulted in a higher rooting percentage (36.7%) than the soil mixture (28.9%). Summer
was the most favorable rooting season, with an average rooting rate of 40.4%. These findings
indicate that the combination of softwood cuttings, IBA at 1.500 ppm, and yellow sand substrate
during the summer represents an optimal protocol under experimental conditions, improving the
rooting rate to approximately 36 - 40% and providing a basis for initial application in clonal
propagation for restoration and planting programs of X xylocarpa. However, as the achieved
rooting percentage remains moderate relative to large-scale nursery production requirements,
further research is needed to refine additional technical factors and enhance propagation
efficiency.

Keywords: Xylia xylocarpa, propagation, cuttings, concentration, substrate, planting season.
Ngay nhan bai: 5/8/2025

Ngay chuyén phéan bién: 25/9/2025

Ngay thong qua phan bién: 17/10/2025

Ngay duyét ding: 5/11/2025

and

14. Beakbane, A. B. (1961). Structure of the
plant stem in relation to adventitious rooting. Nature,
192: 954 - 955. https://doi.org/10.1038/ 192954a0.
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KET QUA BUOC BAU NGHIEN CUU PHAN LY
GIO1 TINH TINH LON MONG CAlI HUONG CAI

Ngo6 Thanh Trung® ", Tran Thij Chi!, Vii Hai Yén?, St Thanh Long®
! Hoc vién Nong nghiép Viét Nam

"Email: nttrungcnsh @vnu.edu.vn

TOM TAT

Nghién ctru nham danh gia hiéu qua phan ly giéi tinh tinh dich lon Méng Cai huéng cai bang
bang cot dung dich percoll. Hai thi nghiém duoc thuc hién gém: (i) Xac dinh cac chi tiéu tinh
dich cta tinh lon trudc va sau phan ly giéi tinh va (i) Thu tinh nhan tao lon Méng Cai bang tinh
phan ly gioi tinh huéng cai. O thi nghiém 1, sau lon duc giong Moéng Cai co do tudi tir 12 - 24
thang, c6 stc khoe tot, duoc huan luyén khai thac tinh nhan tao bang phuong phap mat xa két
hop gia nhay. O thi nghiém 2, st dung 100 lon nai Méng Cai da dé mot lta véi téng s6 con sinh
ra > 12 con, khong c6 con bi di tat, lon con khong bi dé non hodc chét uu. Doi voi 16 lon nai thi
nghiém, tinh lon st dung dé thu tinh nhan tao duoc phan ly gioi tinh gitp lam giau ty 1é tinh
trung X 4p dung phuong phéap phan ly qua cot dung dich percoll, méi lon nai duoc phéi hai liéu
sang - chiéu hodc chiéu - sang, téng s6 tinh triing trong mot liéu tinh > 1 ty. Lon nai 16 doi ching
duoc thu tinh bang tinh pha loang khéong phan ly gioi tinh. Két qua cho thay, cac chi tiéu tinh
dich ctia cac mau tinh lon duc giong Mong Cai st dung dé phan ly gioi tinh huong cai 1a 174,59 =
10,63 ml; 83,38 + 3,56%; 286,95 + 7,93 triéu tinh trung/ml; 50.312,12 + 3.310,36 triéu tinh trung;
12,67 + 1,52%, tuong tng vaéi thé tich tinh dich, hoat luc tinh trung, néng do tinh tring, tdng s
tinh trung thu nhan, ty lé tinh trung ky hinh. Cac chi tiéu tinh dich ctia cac mau tinh lon duc
giong Mong Cai thu nhan sau phan ly giéi tinh gdém: Hoat luc tinh tring 16p tinh thu nhan, nong
do tinh trung 1op tinh thu nhan, ty 1é tinh thu nhan/tdng s6 tinh ban dau, ty lé tinh trung ky hinh
16p tinh thu nhan, s6 liéu tinh phan ly gioi tinh san xuat duoc trong mot 1an khai théac tinh 1an luot
la 91,12 + 3,48%; 95,90 + 5,45 triéu tinh trung/ml; 14.385,00 = 818,28 triéu tinh trung; 28,76 +
2,48%; 4,65 + 0,61%, 14 + 1 lieu. Cac chi tiéu sinh san ctia lon Mong Cai phoi tinh gi¢i tinh huéng
cai voi sO con so sinh dé ra/6 1a 14,06 + 1,41 con véi ty 1é con cai ltra dé 72,21 + 3,10%.

T khoéa: Lon Mong Cai, phén Iy gior tinh, cot dung dich percoll.

1. AT VAN BE

Lon Mong Cai la giong lon ban dia rat quan
trong cta tinh Quang Ninh cting nhu trén ca nudc.
Tuy nhién, dan lon tinh Quang Ninh néi chung va
lon Mong Cai tai tinh Quang Ninh noéi riéng da
giam vé so luong do anh hudng cta dich ta lon
chau Phi. Truéc nguy co suy giam manh dan lon
Mong Cai, tit nam 2020, tinh Quang Ninh da co
nhiéu giai phap phat trién cac trang trai chan nuoi
tap trung giong lon Mong Cai tai dia ban thanh
ph6 Mong Cai va & cac khu vuc khéac, voi quy mo
moi trang trai c6 1.000 con lon thit va lon nai, tng
dieén tich khoang trén 700 ha; tong dan lon nai
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Mong Cai dat 300 ngan con vao nam 2020 va muc
tiéu dat 431 ngan con vao nam 2030.

Bén canh viéc thuc thi cac chinh sach cua
tinh, mot trong cac giai phap httu hiéu va kha thi la
ung dung cong nghé phan ly giéi tinh tinh dich
lon, gitp tang ty 1é tinh trung quyét dinh gidi tinh
cai, giup tang ty lé sinh lon cai/lita dé lén trén 70%
nhung van dam bao s6 con so sinh/6 clia giong
lon. Viéc ting ty 1é con cai Itta dé khong chi gitp
tang nhanh toc do nhan dan, dic biét doi voi
nhitng dan lon thuan ching duoc tuyén chon ky
luong tir kiéu hinh t6i kiéu gen, ma con giup tang
hiéu qua chan nuoi lon Mong Cai thuong pham do
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khong phai thién va chat luong thit ngon hon lon
duec.

Treén thé gioi da co mot s6 co s& san xuat tinh
phan ly giéi tinh huéng cai ap dung mot s6 phuong
phép khéac nhau: Tap doan Sexing ctia My san xuat
tinh bo ap dung phuong phap tach dong té bao
Flow Cytometry Sorter cé ty lé tinh X 85 - 95%, ty
1é bé cai la dé tréen 90%; Tap doan Nuri Science
Inc. cta Han Quéoc san xuat WhoelMom kit chia
khang thé lien két dac hiéu voi khang nguyén HY
tréen bé mat tinh trung Y cta lon, giup ting ty lé
con cai lea dé len trén 70%; Tap doan EMLAB
Genetics ctia My san xuat kit chira chat tic ché
hoat dong cta tinh trung Y cho ty 1é con céi lira dé
80 - 90% [1]. Tuy nhién, san phdm cta EMLAB
Genetics va Nuri Sciences chua duoc thit nghiém
va thuwong mai hoa tai Viét Nam. Trong khi do, cac
san pham ndi trén doi héi may mac thiét bi dat tién
va chiu yéu cau vé ban quyén khit khe. Bén canh
nhimg san phidm nay, viéc phan tach gioi tinh tinh
trung huéng cai bing phuong phap tach loc qua
cot dung dich percoll - mot chat tao boi 16i hat
silica dugc phu béi polyvinyl pyrrolidone tao dién
tich duong bé mat c6 ai luc cao hon va thu hut
nhiéu tinh trung X hon vé 16p dung dich c6 ham
luong percoll cao [1]. Uu diém cta ky thuat nay 1a
hiéu qua phan ly giup thu nhan ty 1é tinh X c6 thé
lén toi 75%, thich hop voi dong vat da thai nhu lon
va cho. Tinh trung sau khi phan tach gém nhiéu
tinh X hon, tach biét khoi nhiing tinh trung Y, cé
thé duoc pha loang va bao quan ma khong anh
huéng ty lé gioi tinh cai trong liéu tinh. Nhuoc
diém ctia phuong phap nay 1a st dung hoa chat
kha dat tién va hiéu qua phu thuoc cao vao thao
tac ctia ky thuat vien. T thuc té trén, nghién ctru
thu tinh nhan tao cho lon Méng Cai bing tinh
phan ly gi6i tinh huwéng cai ap dung phuwong phap
tach loc qua cot dung dich percoll dugc thuc hién
v6oi muc tiéu thu duoc ty 1é gioi tinh cai caa lta dé
dat trén 70%, s6 con dé ra/6 dat trén 12 con.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu, thoi gian va dia diém nghién ciru
2.1.1. Poi tiwong nghién ciiu

Sau lon duc giong Mong Cai c6 do tudi tir 12 -
24 thang, c6 suc khoe tot, duoc huan luyén khai
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thac tinh nhan tao bang phuong phap mat xa két
hop sir dung gia nhay.

Mot tram lon nai Mong Cai da dé mot Itra voi
téng s6 con sinh ra > 12 con, khong c6 con bi di
tat, lon con khong bi dé non hoac chét luu.

2.1.2. Vat liéu

Kinh hién vi quang hoc, buéng dém héng cau,
lamen, lam kinh, can ky thuat va can phan tich, bé
6n nhiét, micropipette, 6ng eppendorf, ong falcon
50 va 15 ml, dung dich NaCl 10%, dung dich formol
4%, dung dich percoll, glucose, sodium citrate,
calcium chlorua, tris, potassium chlorua.

2.1.3. Thoit gian, dia diém nghién ctiu

Nghién cttu thiee hién tai Cong ty TNHH Phat
trién Nong 1am ngu Quang Ninh va Cong ty Co
phan Khai thac than khoang san Thién Thuin
Tuong Quang Ninh tir thang 6 dén thang 12 nam
2023.

2.2. Noi dung nghién ctru

221 Xdc dinh cdc chi tiéu tinh dich cua tinh
lon triroc va sau phan ly gioi tinh

Céc chi tiéu nghién ctru gom: Thé tich tinh
dich (ml), noéng do¢ tinh trung (triéu tinh
trung/ml), hoat luc tinh trung (%), ty 1é tinh trung
ky hinh (%).

222 Pdnh gid két qua thu tinh nhan tao lon
Mong Cdi bang tinh phan ly gidi tinh huong céi

Cac chi tieu nghién ctru: Ty 1é phoi chira; thoi
gian mang thai; s6 con so sinh/6 (so cai, s6 duc);
sO con so sinh song/4 (so6 cai, s6 duc).

Mot tram lon nai Mong Cai dé mot lira c6 so
con dé ltra 1 trén 12 con, khong c6 con bi di tat,
khong bi dé non hodc chét luu sé duoc tach con
cai stta theo dot, moéi dot 10 con dé lya chon 5 con
dong duc cung ngay va chiu phoi cing ngay dé
phoi tinh nhan tao. Nam con con lai duoc phoi tinh
nhan tao bang tinh thuong lam ddi ching.

Danh gia cac chi tiéu sinh san cta lon nai deé:
Ty 1é lon c6 chtra; s6 con so sinh dé ra/d; s6 con
cai dé ra/6; ty 1é con cai ltta dé; s6 con chét luu
trung binh/§; hién tuong thai g6, thai bun; s6 con
va ty lé con bi di tat trung binh/6.
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2.3. Phuong phap nghién ctru

2.3.1. Xdc dinh cdc chi tiéu tinh dich cua tinh
lon truroc va sau phan ly gioi tinh

Bo' tri thi nghiém va cham soc nuéi duong:

Sau lon duc thuoc giong lon Mong Cai da duoc
huén luyén va khai thac tinh nhan tao, nuéi ciing
mot ché do dinh duong, diéu kién chuong trai va
cham soc thu y, duoc khai thac tinh va phan ly gidi
tinh tinh trung truoc 1 ngay du kién phoi tinh, ddm
bao tan suat khai thac tinh déu dan 2 lan/tuan.

Cac mau tinh lon thu nhan duoc danh gia cac
chi tiéu tinh dich, cac mau tinh dat yéu cau trén
100 ml thé tich tinh dich, hoat luc tinh tring trén
80%, nong do tinh trung trén 200 triéu tinh
trung/ml, hoat luc tinh trung trén 80%, ty 1é tinh
trung ky hinh dudi 15% duoc st dung dé phan ly
gi6i tinh. Cac mau tinh thu nhan sau khi phan ly
gioi tinh dwoc danh gia chi tiéu vé so luwong tinh
trung thu nhan, hoat luc tinh trung va ty 1é tinh
trung ky hinh. Cac mau tinh dat yéu cau sé duoc
pha loang va bao quan dé thu tinh nhan tao: So
luong tinh thu nhan chiém ty 1é tir 25 - 40% téng so
tinh ban dau, hoat luc tinh trung trén 90%, ty lé
tinh trung ky hinh duoi 5%, tong s6 tinh trung/liéu
phoi it nhat 1 ty tinh trung, thé tich liéu phoi 80 ml,
hoat luc tinh trung tinh bao quan (trudc khi phoi)
dat trén 65%.

S6 lon nai duoc chia lam 10 dot phoi (cai stta
déng loat), moi dot it nhat 10 con, chon 6 con dong
duc cuing ngay dé phai tinh, vi vay co 10 dot khai
thac tinh, tuyén chon mau tinh va phan ly gioi tinh
dé st dung cho phai tinh nhan tao.

Khai théc tinh lon: Chuén bi gia nhay dat ¢ noi
yén tinh, tranh lon duc bi mat tap trung. Chuén bi
coc himg tinh kém theo gidy loc dé loai bo keo
phén cta tinh lon, lam 4m cdc dung tinh truoc khi
hung tinh. Co dinh mot ky thuat vien chuyén khai
thac tinh dé tranh cho lon khoi bi stress, hoang
loan. Dung tay c6 deo gang cao su délay
tinh dich lon. Kich thich cho lon duc tho duong vat
ra, dung tay nam lay véi ap luc vira phai va hon kéo
ra sao cho dau duong vat khong xoay. Khi lon da
xuat tinh, bé khong ldy pha dau tién (khoang 5 - 15
ml). Thoi diém 14y tinh nén vao luc 7 - 8 gio sang
mua he va 9 - 10 gio saing mua dong.
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Panh gid cdc chi tiéu tinh djch Ion: Xac dinh
thé tich tinh dich thu nhan bang 6ng coc duc tinh
c6 vach dinh murc, dung tich t6i da 500 ml hoic
1.000 ml. Xac dinh hoat luc tinh trung bang quan
sat 3 giot tinh pha loang trén kinh hién vi quang
hoc & do phong dai 100 lan. Xac dinh néng do tinh
trung bang phuong phap st dung buong dém
hong cau voi ty 1é pha loang véi dung dich mudi
NaCl 10% la 1: 200. Xac dinh ty lé tinh trung ky
hinh bang quan sat va dém 200 tinh triing/mau
tinh sau khi da pha 300 pl tinh nguyén véi 700 ul
dung dich formol citrate 4%. Ghi lai so lieu va chi
thuc hién quy trinh phan ly gidi tinh tinh do6i voi
nhitng mau tinh dat yéu cau ky thuat thé tich khai
thac tinh t6i thiéu 100 ml tinh nguyén/lan/duc,
hoat luc tinh trung trén 80%, néng d¢ tinh tring
trén 200 triéu tinh trung/ml, ty 1é tinh trung Ky
hinh dudi 15%.

Phan Iy gioi tinh tinh lom:. Tao cot phan ly gioi
tinh tinh lon bang cot dung dich percoll: St dung
cac ong falcon dung tich 50 ml. Dung pipet 1.000
microlit bom 15 ml dung dich percoll 70% xudéng
day cac ong falcon dung tich 50 ml. Bom tiép 15 ml
dung dich percoll 35% lén trén 16p dung dich
percoll 70% (khong dugc gay xao tron hai 1op dung
dich v6i nhau, phai nhin ro dai phan cach gitta hai
lop dung dich). D€ 6ng dung dich nghiéng mot
goc 45° va u trong ti am cai dat 37°C it nhat 30
phut truedce khi tra tinh.

Phan ly tinh qua cot dung dich percoll va tao
liéu tinh lon Méng Cai phan ly gioi tinh huéng cai:
Tra 10 ml tinh lon lén bé mat caa cot dung dich
percoll. Dé 6ng dung dich nghiéng mot goc 45°
trong ti 4m 37°C. U trong ti béo on & 37°C trong
40 phut. Hut bé 25 ml 16p trén cta cot phan ly.
Tron déu 15 ml dung dich con lai dudi day ong.
banh gia hoat luc va nong do tinh trung trong
phan tinh thu nhan. Cac mau tinh thu nhan dat yéu
cau st dung cho thu tinh nhan tao: Hoat lyc tinh
trung trén 90%, ty 1é tinh trung ky hinh dudi 5%,
téng so tinh tring/liéu phoi it nhat 1 ty tinh trung,
thé tich liéu phoi 80 ml. Pha loang tinh voi moi
truong pha loang tinh va chia liéu sao cho méi liéu
c6 dung tich 80 ml/liéu tinh, tinh duoc dong trong
tuyp nhua hodc lo dung tinh cé ndp van sao cho
loai bo toan bo bot khi. D€ can bang 6n dinh liéu
tinh & nhiét d6 phong, noi kho rao, thoang mat,
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tranh anh sang trong 90 phat, sau d6 bao quan
trong ti1 bao 6n co6 nhiét do 17°C.

2.3.2. Danh gid két qua thu tinh nhan tao lon
Mong Cdi bang tinh phan ly gidi tinh huong céi

- Thu tinh nhan tao lon Mong Céi bang tinh
phan Iy gioi tinh huong cai:

Chuan bi cac liéu tinh lon Mong Cai phan ly
gioi tinh: Cac liéu tinh lon Mong Cai phan ly gidi
tinh duoc déng vao cac tuyp hoac lo nhua cé nap
van voi cac yéu cau chi tieu chat luong nhu sau:
Hoat luc tinh trung sau 0 phai dat trén 65%, ty 1é
tinh trung ky hinh du6i 15%, téng so tinh
tring/liéu phoi it nhat 1 ty tinh triing, thé tich liéu
phoi 80 ml. Tinh duoc bdo quan trong ti bao quan
tinh co6 nhiét do 17°C. Dé van chuyén tinh di xa,
tinh duoc dung trong thung x6p cach nhiét, cé cac
tai da kho dat & day thung, 16t miéng vai sach lén
bé mat da kho va dat cac liéu tinh 1én trén tadm vai,
déng kin thung x6p, tranh xoc lac.

Phat hién lon dong duc: Thoi gian kiém tra lon
dong duc va xac dinh thoi diém phoi giong phai
tién hanh 2 lan/ngay: Dau gio sang va cudi gio
chiéu. Biéu hién dong duc cta lon nai: Am ho
xung huyét, con vat co biéu hién khong yén tinh
va c6 thé bo an, cé dich trong sudt chay ra tir am
ho, sau d6 theo thoi gian dich nay sé dic dan lai.

Xac dinh thoi diém lon chiu duc: Dung tay xoa
vuot l1én phia trén ctia va cudi cung, dong thoi an
lén lung lon voi su hién dién caa lon duc. Khi thay
lon cai dimg v, hai tai vénh lén, tu thé dung sén
sang cho lon duc phoi, do chinh 1a thoi diém nai
chiu duc “meé y” (chiu duc).

Xac dinh thoi diém phoi: Khi quyét dinh thoi
diém phoi giong bat buoc phai kiém tra mau niém
mac cta am h¢. Thoi diém phoi giong thich hop la
khi niém mac ctia &m ho chuyén mau sang do dam
- tim t4i, dich tiét keo dac. Phoi liéu mot ngay khi
lon “mé y”, néu phoi vao budi sang thi sé phoi
nhic lai vao budi chiéu cung ngay, néu kiém tra
thay “mé y” vao budi chiéu thi sé phoi vao budi
chiéu cung ngay va phéi nhéc lai vao budi sang
hoém sau.

Chuén bi cac liéu tinh lon Méng Cai phan ly
gioi tinh: Cac liéu tinh lon Mong Cai phan ly gioi
tinh duoc déng vao cac tuyp hoac lo nhua cé nap
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vin voi cac yéu cau chi tiéu chat luong nhu sau:
Hoat luc tinh trung sau 0 phai dat trén 65%, ty lé
tinh trung ky hinh du6i 15%, téng so6 tinh
trung/liéu phoi it nhat 1 ty tinh trung, thé tich liéu
phoi 80 ml. Tinh dugc bao quan trong ti bao quan
tinh c6 nhiét @6 17°C.

Thu tinh nhan tao bang tinh lon Méng Cai
phan ly giéi tinh huéng cai: U tuyp dung tinh trong
nuoc am 37°C, kiém tra hoat luc va ty 1é tinh tring
ky hinh, néu mau tinh dat yéu cau thi tién hanh
phoi tinh nhan tao. Phai liéu kép theo nguyén tic
sang - chiéu hoac chiéu - sang.

Céc lon nai 16 doi chirng duoc phoi bang tinh
thuong, pha loang va bao quan trong moi truong
MRA ctia Tay Ban Nha, moéi liéu tinh c6 thé tich 80
ml, hoat luc tinh trung trén 70%, luong tinh trung
trong mot lieu phoi khoang 1,2 - 1,5 ty tinh trung.

- Kiém tra mang thai, nuoi duong lon sau phoi
tinh:

Nuoi 6n dinh lon nai sau phoi tinh theo ché do
nuoi lon nai chira, theo doi hién tuong dong duc
tror lai dé danh gia kha nang thu thai ciia lon nai.

- D4dnh gid cdc chi tiéu sinh san cua lon nai dé:

S6 con so sinh/§; s6 con cai, duc so sinh/6; s6
con so sinh song/d; s6 con so sinh song (duc,
cai)/0; ty 1é con cai ltra dé; s6 con chét luu trung
binh/6; hién tuong thai g6, thai bun; s6 con va ty
lé con bi di tat trung binh/6 va cac chi tiéu khac.

233 Xirly so' liéu

S6 lieu sau khi thu thap duoc nhap bang phan
mém Excel. Phan tich bing t-test va Anova trong

phan mém SAS version 9.1. Gia tri trung binh sai
khac khi P < 0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. X4c dinh céac chi tiéu tinh dich ctia tinh lon
trudce va sau phan ly gi6i tinh
3.1.1. Truoc phan Iy

Két qua danh gia duoc trinh bay trong bang 1
cho thay, thé tich tinh dich thu nhan trung binh
dat 174,59 £+ 10,63 ml, hoat luc tinh trung dat 83,38
+ 3,56%, nong do tinh trung dat 286,95 + 7,93 trieu
tinh trung/ml, téng so tinh trung thu nhan dat
50.312,12 + 3.310,36 triéu tinh trung (hon 50 ty

NONG NGHIEP VA MOI TRUONG - THANG 11/2025



KHOA HOC & CONG NGHE

tinh trung), ty 1é tinh trung ky hinh la 12,67 +
1,52%.

Chat luong tinh cta céac lon duc giong Mong
Cai duoc st dung trong nghién cttu kha tot. Hién

nay chua c6 cong bo nao & trong va ngoai nudc vé
cac chi tiéu chat luong tinh lon duc giong Mong Cai
cta Viét Nam. Viéc nhan dinh chat luong tinh lon
duc giong Mong Cai dua vao TCVN 9713:2013 [2].

Béng 1. Két qua x4c dinh cac chi tiéu tinh dich ctia cac miu tinh lon duc giong Mong Céi st dung dé
phéan ly gi6i tinh huéng cai (n = 10)

Trung binh

Chi tieu

Mean + SD

Thé tich tinh dich (V, ml)

174,59 + 10,63

Hoat lyc tinh trung (%)

83,38 + 3,56

Néng do tinh trung (C, triéu/ml)

286,95+ 7,93

Téng so6 tinh trung thu nhan (triéu)

50.312,12 + 3.310,36

Ty 1é tinh trung ky hinh (%)

12,67 + 1,52

Ghi chu: Mean: Gi4 tri trung binh; SD: D¢ léch chuan.

3.1.2. Sau phan ly

Két qua & bang 2 cho thay, cac mau tinh thu
nhan sau phan ly cé hoat luc tinh dat 90,12 + 3,48%,
nong do tinh trung trung binh dat 95,90 + 5,45
triéu tinh trung/ml, ty 1é tinh trung ky hinh duéi
4,65 + 0,61%, tong so tinh trung trung binh thu
nhan duoc tir tong 10 cot phan ly cho méi mau tinh
khai thac dat 14.385,00 + 818,28 triéu tinh trung
(trén 14 ty), dat 28,76 + 2,48% so voi téng sO tinh
trung ban dau. S6 liéu tinh phan ly gi6i tinh san
xuat duoc tuong tng voi mot 1an khai thac tinh ctia
mot lon duc giong, dat 13 - 15 liéu, trung binh dat
14,00 + 1,00 liéu. Tinh duwoc chia vao cac 6ng bao
quan tinh, pha loang trong moi truong bao quan,
sau d6 can bang & nhiét do phong trong 90 phut va
dua vao ti bdo quan tinh ¢ 17°C dé bao quan hoic
cho vao thung x6p chita da kho va van chuyén toi
cac co sO san xuat con giong dé st dung thu tinh
nhan tao.

Theo Noguchi va cs (2013) [3], viec sit dung
cot gradient 2 16p nong do 50 - 90% percoll, ly tam
vOi van toc 700 g trong 20 phut doi voi tinh bo
dong lanh cho hiéu qua hoat luc tinh trung dat
92,1% (16 doi chimg 1a 55,2%), ty lé tinh trung van
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dong tién thang 1a 51,8%, trong khi d6 16 do6i chimg
la 12,5%. Voi phuong phap tach gioi tinh dong té
bao - phuong phap dang duoc chdp nhan va st
dung nhiéu nhat hién nay dua trén su khac biét vé
khoi luong ADN giita nhiém sac thé X va Y (trong
d6 nhiém sac thé X mang nhiéu ADN hon nén sé
c6 khoi luong nang hon) [1]. Ky thuat nay da duoc
cap bang sang ché vao nam 1992, duoc cai tién va
stt dung & My va chau Au, nhung chi danh cho cac
giong bo sita [4, 5]. Theo Machado va cs (2009)
[6], voi mitc van toc ly tam 700 g, cac muc thoi
gian ly tam khac nhau (5 va 20 phat) déu khong
anh hudéng dén chat luong tinh trung. Nghién cttu
cua Cesari va cs (2006) [7] so sanh viéc st dung
cot percoll khong lién tuc (30 - 60%) va phuong
phap swim up cho thdy, hoat luc tinh trung cta
phuong phap percoll 1a cao hon (90% so véi 76,6%)
va so liéu tinh san xuat duoc ciing cao hon (7,6 so
voi 5,9 & bo duc 1; 13,5 so voi 7,8 & bo duc 2). Tinh
toan ven cta mang té€ bao tinh trung la diéu can
thi€t cho su tén tai clia té bao va kha nang thu
tinh. Hon nita, dé thu tinh thanh cong, tinh tring
phai duy tri thé dau thé nguyén ven cho dén khi
thoi gian no lién két voi viing trong sudt ciia té bao
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tring va tradi qua phan tng acrosome dé giai
phong enzyme acrosome [8]. Tinh toan ven cta
mang tinh trung véi phuong phap tach loc qua cot

percoll 1a 70,5% va tinh toan ven cia mang
acrosome la 70,6%.

Bang 2. Két qua xac dinh cac chi tiéu tinh dich cia cac miu tinh lon Méng Céi thu nhan sau phan ly gisi

tinh (n = 10)

2 o Trung binh
Chi tiéu Mean + SD

S6 cot phan ly cho mot mau tinh nguyén (cot) 10

Thé tich 16p tinh thu nhan/cot (ml) 15
Hoat luc tinh trung 16p tinh thu nhan (%) 91,12+ 3,48
Nong do tinh trung 16p tinh thu nhan (triéu tinh triung/ml) 95,90 + 5,45

Téng so6 tinh trung ctia 16p tinh thu nhan (triéu tinh trung) 14.385,00 + 818,28

Ty l¢ tinh thu nhan/téng s6 tinh ban dau (%) 28,76 + 2,48
Ty 1é tinh trung ky hinh 16p tinh thu nhan (%) 4,65+ 0,61
S6 liéu tinh phan ly gioi tinh san xuét duoc trong mot 1an khai thac tinh (liéu) 14,00 + 1,00

Ghi chi: Mean: Gi4 tri trung binh; SD: P¢ léch chuan.

3.2. Thu tinh nhan tao lon Méng Cai bang tinh
phan ly giéi tinh huedéng cai

O 16 thi nghiém (Bang 3), ty 1é lon nai c6 chita
dat 100% voi 50 dan lon duogc sinh ra, c6 téng so
703 lon con, so6 con dé ra trung binh/6 dat 14,06 +
1,25 (dao dong tir 12 - 18 con/6). Trong s6 703 lon
con, c6 508 con cai, s6 con cai dé ra/6 trung binh
dat 10,16 + 1,13 (tr 9 - 13 con), ty 1é con cai Iira dé
trung binh dat 72,18 + 3,08% (tir 66,7 - 81,3%). C6 4
dan c6 hién tuong con chét luu: Nai thir nhat dé 16
con (chét lutu 2 con gdm 1 duc va 1 cai), nai thi 2
dé 15 con (chét luu 2 con gom 1 duc va 1 cai), nai
thit 3 dé 16 con (chét luu 3 con gbm 2 duc va 1
cai), nai tht 4 @é 14 con (chét ltu 2 con géom 1 duc
va 1 cai). Khong co hién tuong thai g6, thai bun;
khéng co lon con bi di tat. Tuy nhién, trong qua
trinh theo doi ti€p theo, c6 18 lon con bi me deé
chét trong thoi gian tir 2 - 4 ngay sau sinh.

O 16 doi chtng, ty lé lon nai c6 chia dat 100%
v6i 50 dan lon duoc sinh ra, cé tong s6 709 lon con,
s6 con dé ra trung binh/4 dat 14,18 + 1,41 (dao

dong tir 12 - 17 con/d6). Trong s6 709 lon con, co
340 con cai, sO con cai dé ra/6 trung binh dat 6,80
+ 0,59 (tr 5-9 con), ty Ié con cai lira dé trung binh
la 48,16 = 3,51% (ttr 40 - 53,84%). Co 5 dan c6 hién
tuong con chét luu: Nai thtt nhat dé 15 con (chét
lru 2 con gom 1 duc va 1 cai), nai th 2 dé 16 con
(chét luu 2 con gém 2 duc), nai thir 3 dé 16 con
(chét luu 3 con gom 1 duc va 2 cai), nai thit 4 dé 14
con (chét luu 2 con gém 1 duc va 1 cai), nai thit 5
dé 16 con (chét lItu 2 con gdm 2 con cai). Khong
quan sat thay co hién tuong thai goé, thai bun;
khong c¢o lon con bi di tat. Co 23 lon con bi me de
chét trong thoi gian tir 2 - 4 ngay sau sinh.

Quy trinh phat hién dong duc, xac dinh thoi
diém thu tinh duoc thuc hién dong nhat gita hai 16
lon nai. Tuy nhién, theo quan sat thuc té tir nhitng
dan lon khac tai cac co s& nghién ctu, s6 con so
sinh/6 trung binh dao dong tuy thoi diém, tir 13 -
15 con, ty 1é con duc thuc té khoang 52%, tuong
ung ty 1é con cai khoang 48%.

Bang 3. Két qua sit dung tinh phan ly gi6i tinh huéng cai trén lon nai Mong Cai thi nghiém

S6 con so'sinh dé ra/6 | SO con cai déra/6 | Ty 1é con cai lira dé
Chi tiéu theo doi (con) (con) %)
Mean + SD Mean + SD Mean + SD
L6 thi nghiém (n = 50) 14,06 + 1,25* 10,16 £1,13% 72,18 + 3,08%
Lo doi chimg (n = 50) 14,18 + 1,41° 6,80 + 0,60 48,16 + 3,51°

Ghi chu: Trén cung mot cot, cdc gid tri cé chir cdi bén trén khiac nhau thé hién s sai khac co y
nghia voi P < 0,05. Mean: Gi4 tri trung binh; SD: P¢ léch chuan.
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Tach gi6i tinh bo bang phuong phap dong té
bao hoc - mot san phdm cé tén thuong mai Sexed
ULTRA4M v¢i liéu tinh cong ra c6 2 triéu tinh
trung cho ty lé gidi tinh lén dén 85 - 95% [9].
Cung st dung cong nghé nay (SexedULTRA),
liéu tinh gioi tinh cia dé da dwoc ban trén thi
truong vao nam 2015 voi ty 1é con cai lén dén 93%
[10]. Nam 2017, Cong ty ABS Global da ra mit
Sexcel sexed Genetics - mot cong nghé tach gidi
tinh duoc tiép thi cho tinh dich phan loai X cta
cac giong bo Holstein, Jersey, bo d6 Na Uy,
Angus, bo Red Angus, Brangus, Hereford,
Simmental, Gyr va Nelore. Nguyén ly cia phuong
phap nay 1a nhuém ADN bang Hoechst 33342 dé
phan biét tinh trung X va Y, dong thoi dung tia
laser pha huy tinh trung Y (d6 chinh xac khoang
85%). Nguoc lai, voi phuong phap do té bao theo
dong chay, n6 khong phan chia té bao thanh cac
giot va khong can diéu khién té bao, do d6 khong
can dén dien truong. Ngoai ra, cac manh vun té
bao con so6t lai duong nhu khong anh hudéng dén
ty 1é thu thai. San phdm tach gioi tinh tinh trung
ctia Cong ty Nuri Science cé chuita khang thé lién
két voi protein trén mang té bao cta dau tinh
trung Y, thac ddy qua trinh két dinh cac tinh
trung Y. Vi tinh trung Y da duoc két dinh hau hét
lai v6i nhau nén tinh trung X duoc di chuyén tu
do, do @6 lam tang kha nang mang thai con
cai. Ty 1é con cai cta san pham nay ¢ lon 1a 70%
va 90% & bo hau bi.

4. KET LUAN

Chi tiéu tinh dich ctia cic mau tinh lon duc
giong Mong Cai thu nhan sau phan ly gioi tinh 1a
91,12 + 3,48%; 95,90 + 5,45 triéu tinh trung/ml;
14.385,00 + 818,28 triéu tinh trung; 28,76 + 2,48%;
4,65 + 0,61%, 14,00 + 1,00% liéu twong tmg v6i hoat
lyc tinh trung 16p tinh thu nhéan, nong do tinh
trung 16p tinh thu nhan, ty lé tinh thu nhan/téng
sO tinh ban dau, ty lé tinh trung ky hinh 16p tinh
thu nhan, s6 liéu tinh phan ly gi¢i tinh san xuat
duoc trong mot 1an khai thac tinh.

ba xac dinh duoc cac chi tiéu sinh san cta lon
Mong Cai phoi tinh gidi tinh huong cai véi s6 con
so sinh dé ra/6 1a 14,06 + 1,41 con, voi ty 1€ con cai
lta dé 72,1 + 3,10%.
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INITIAL RESULTS OF SEX SEPARATION STUDY IN MONG CAI PIG PRELIMINARY RESULTS OF
SEX-SORTING SEMEN IN MONG CAI PIGS

Ngo Thanh Trung’, Tran Thi Chi’, Vu Hai Yen', Su Thanh Long!
"Vietnam National University of Agriculture
Abstract

Study to assess the effectiveness of sex separation of Mong Cai pig semen using a percoll
solution column. Two experiments were conducted including: (i) Assessing of semen parameters
of pig semen before and after sex separation and (ii) Artificial insemination of Mong Cai pigs with
female-oriented sex-separated semen. In experiment 1, six Mong Cai male pigs aged 12 - 24
months, in good health, were trained to extract artificial semen by massage method. In
experiment 2, one hundred Mong Cai sows already gave birth to first generation with litter size >
12 piglets, with no piglet having deformities, no premature or stillborn piglets. For the
experimental group of sows, the semen used for artificial insemination was sex separated to
enrich the ratio of X sperms using the separation method through a percoll solution column,
each sow was given two doses morning - afternoon or afternoon - morning, total number of
sperms in each semen dose > 1 billion. Control group sows were inseminated with diluted semen
without sex separation. The results showed that the semen parameters of the Mong Cai boar
semen samples used to separate female sex were 174.59 + 10.63 ml; 83.38 + 3.56%; 286.95 + 7.93
millions of sperms/ml; 50,312.12 + 3,310.36 millions of sperm; 12.67 + 1.52% respectively to
semen volume, sperm motility, sperm concentration, total number of sperms collected and
percentage of sperm abnormal morphology. Semen quality parameters of Mong Cai boar semen
samples collected after sex separation including sperm motility in the collected semen layer,
sperm concentration in the collected semen layer, ratio of collected sperms/total number of
sperms in initial semen, abnormal morphology sperms in collected layer and the number of sex
separated semen doses produced in each semen collection were respectively 91.12 + 3.48%; 95.90
+ 5.45 millions of sperms/ml; 14,385.00 £+ 818.28 millions of sperms; 28.76 + 2.48%; 4.65 £ 0.61%,
14 + 1 doses. Reproductive parameters of Mong Cai pigs inseminated by female separated semen
including the number of piglets/litter was 14.06 + 1.41 with the female ratio 72.21 + 3.10%.

Keywords: Mong Cai pig, sex separation, percoll solution column.
Ngay nhan bai: 01/3/2024

Ngay chuyén phan bién: 7/3/2024

Ngay thong qua phan bién: 25/3/2024

Ngay duyét dang: 02/10/2025
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ANH HUONG TUONG TAC GIUA CAC KIEU GEN H-FABP
TAI CAC VI TRi DA HINH HAAII, M§SA VA HIVA
LEN MOT sO TiNH TRANG SINH TRUONG
VA CHAT LUONG THIT O GIONG LON DUROC

Nguyén Vin Hop® ", Nguyén Hitu Tinh', D4 Thé Anh?, Phan Thuy Thanh Duyén®

! Phan vién Chan nuéi Nam bo

? Trung tdm Cong nghé Sinh hoc thanh pho Ho Chi Minh

"Email- nguyenvanhopl982@gmail.com

TOM TAT

Muc tiéu ctia nghién ctru nay la danh gia anh huéng twong tac cta cac kiéu gen H-FABPtai cac vi
tri da hinh Haelll, Mspl va Hinfl lén tudi dat khoi luong 100 kg (D100), day mo lung (BF), day
than (LD) va ty lé mé giat IMF) & giong lon Duroc. Téng cong 704 lon nai va lon duc hau bi
duoc kiém tra nang suat ca thé va xac dinh kiéu gen H-FABPbang phuong phap PCR-RFLP tai
Trung thm Nghién ctru va Phat trién Chan nuoi heo Binh Thing. Két qua cho thdy, ton tai 4nh
huong cta cac twong tac gitta cac kiéu gen H-FABP/ Msplva H-FABP/ Haelll va H-FABP/Hinfl
lén céc tinh trang D100, BF, LD va IMF ¢ giong lon Duroc. Dé cai thién kha nang sinh truéng cé
thé st dung cac kiéu gen cac kiéu gen aaDDHh (143,3 ngay), AADdHH (144,7 ngay) va AAddHh
(146,0 ngay). Trong khi d6, dé cai thién ty lé mo giat c6 thé st dung cac ca thé mang kiéu gen
AaDDHH (3,60%), AADDHH (3,53%) AADdHH (3,46%) va aaDDHH (3,34%). Nghién cttu ching
minh rang, twong tac da locus tai cac vi tri da hinh A-FABPanh hudng dang ké dén cac tinh trang
kinh té quan trong & lon Duroc. Nhitng phat hién nay cung cap co s& khoa hoc cho viéc két hop
cac kiéu gen H-FABP vao cac chién lugc chon loc hé tro bang chi thi phan t& nham nang cao
nang suat va chat luong thit trong cac chuong trinh nhan giong lon.

Tt khéa: Gen H-FABP, giong lon Duroc, ty I¢ mo giat.

1. AT VAN DE

Mo giat 1a chat béo nam trong va xen ké gitra
cac té bao soi co, thanh phan ciu tao chu yéu cua
mo giat phospholipid va triacylglycerol [1, 2]. Mo
giit c6 anh hudéng dén do mém, kha ning git
nudc, huong vi cta thit lon [3, 4]. Cac nghién ciu
cho thay, lon Duroc duoc st dung dé cai thién
nang suat thit lon thwong phdm ma khong anh
huéng dén do cimg cta thit hay lam giam mdc do
mo trong co [5 - 7]. Hon nita, giong lon nay duoc
st dung trong cong thuc lai lon thuwong phdm (lon
duc Duroc lai voi nai lai gitta hai giong lon
Landrace va Yorkshire (DxLY/YL) nh¢ kha nang
thich nghi, chuyén hoéa thitc an tot va chat luong
thit cao [7, 8].

Gen H-FABP la moét thanh vién ctaa gia dinh

NONG NGHIEP VA MOI TRUONG - THANG 11/2025

FABP (Fatty acid-binding proteins), dong vai tro
trong trong van chuyén axit béo trong co bang
cach lién két va diéu hoa can bing chat béo trong
co. O lon, gen nay duoc xac dinh ndm trén nhiém
sic thé s6 6 [9, 10]. Bén canh d6, gen H-FABP
cling c6 thé diéu chinh nong do, chuyén hoa lipid
va cac qua trinh lién quan dén chuyén hoa té bao
[11]. Gen nay duoc st dung nhu mot gen tuyén
chon dé nang cao IMF va chat luong thit [12 - 14].
Cac vi tri da hinh Hinfl, Mspl va Haelll ctia gen H-
FABP da duoc xac dinh cho nhiéu quan thé lon
[15]. Cac nghién ctru chi ra rang, tai timg vi tri da
hinh Haelll, Mspl va Hinfl cta gen H-FABP cé
anh huong khac nhau dén cac tinh trang sinh
truong va chat luong thit [16 - 18]. Tuy nhién, theo
Marinus FW Te Pas (2017) [19], mot tinh trang cé
thé bi anh hudng mot gen hay nhiéu gen va mot
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gen c6 thé anh huéng dén nhiéu tinh trang khac
nhau & lon. Do d6, muc tiéu cua nghién ctu la
danh gia tuong tac gitra cac kiéu gen H-FABPlén
mot so tinh trang sinh trudng va chat luong thit
lon Duroc.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

Nghién ctru st dung 704 ca thé duc va céi lon
(381 duc va 323 cai) Duroc duoc kiém tra ning suat
ca thé va thu thap mau mau tai Trung tAm Nghién
cttu va Phat trién chan nuéi heo Binh Thang.

2.2. Thu thap dir lieu

- Kiém tra nang suat ca thé: Ttr ngudn gen lon
Duroc (15 dyc va 100 cai), moi 6 dé chon ra toi da
2 duc va 4 cai c6 ngoai hinh dac trung cta giong,
khong bi di tat, dich hoan néi ré & con duc va am
ho phat trién & con cai dé dua vao nuoi kiém tra
nang suat ca thé (KTNSCT). Tai thoi diém két
thuc KTNSCT, cac chi tieu IMF, BF va LD duoc
do trén con vat song tai xuong suon s6 10 bang
ky thuat siéu am hinh anh, st dung may Aloka

SSD 500V va phan mém Biosoft Toolbox II for
swine cua Cong ty Biotronics, Hoa Ky. D100
(ngay) duoc hiéu chinh thong nhat theo ngay ti
phan mém quan ly HEOMAN trudc khi dua vao
phan tich thong ké theo khuyén cao cua Hoi lién
hiép Cai tién giong lon Hoa Ky (NSIF, 2002) nhu
sau: D100pc = Trp + [(Pygo - Prp) (T - @) /Pyl
Trong d6: D100y 1a ngay tudi dat khoi lwong 100
kg diéu chinh (ngay); T;; 1a tudi thuc té (ngay);
P;r 1a khoi luong thuc t€ (kg); P,y 12 khoi luong
diéu chinh (100 kg); a = 50 néu la con duc, a = 40
néu 1a con cai.

- Thu thap mau mau: Tai thoi diém KTNSCT,
thu thap mau mau 704 ca thé dé danh gia moi lién
két gitra kiéu gen voi cac tinh trang D100, IMF, BF
va LD. Cac mau mau duoc phan tich tai Phong thi
nghiém Cong nghé Sinh hoc va Vi sinh, Phan vién
Chan nuoi Nam bo dé xac dinh kiéu gen H-FABP.

- Chiét tach ADN: Ly trich mau theo huong
dan cta bo kit Isolate II Blood DNA ctia hang
Bioline, Vuong qudc Anh

Bang 1. C4c cidp méi va enzyme cit sit dung trong nhan doan gen H-FABP

. 5 [P Enzyme cat| Vung gen |Kich thuoc| ,, .. e
Trinh tu cap moi (5>-3) han ché khuéch dai | ADN (bp) Xac dinh kiéu alen [9]
GGACCCAAGATGCCTACGCCG 5 UTR-exon
CTGCATCTTTGACCAAGAGG it 1- intron 1 693 H1(13?9?9)+91+7223+ ffg;f;;f)
(Genbank X.98558.1) 1324 T>C
ATTGCTTCGGTGTGTTTGAG Mspl Intron 2 A 02?; 6?5) bp
TCAGGAATGGGAGTTATTGG 1489 T>C 816 b 402+278+ 1‘1’7+ 16
(Genbank Y.16150.1) Haelll 1811 G=>C d (683+117+16)

- Quy trinh PCR-RFLP: Sau khi hoan thanh ly
trich ADN tir cAc mau mau, thuc hién phan tng
PCR voi cac cap moi va quy trinh theo Gerbens
[9] dé nhan doan gen H-FABP (Bang 1). San
phidm PCR duoc kiém tra bang cach dién di trong
50 phut ¢ hiéu thé 200V, trén gel agarose 1%
trong déem TBE 0,5X, nhuém véi Gelred 2X va
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quan sat bang may doc gel Geldoc It. Sau d6, san
phdm PCR duoc G voi enzyme cat gioi han Mspl,
Haelll, Hinfl [9, 12], thanh phan bao gom: 20puL
san pham PCR, 3 uL buffer, 1 pL enzyme cét va
thém nudc dé du 30 pL, 0 & 37°C trong 8 gio. San
pham cat dugc dem dién di trén gel agarose 2% va
doc két qua.
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2.3. Phuong phap xtt Iy s6 lieu

Trén co s& 704 ca thé duoc phan tich kiéu gen
H-FABP tai 3 vi tri da hinh Haelll, Mspl, HinA,
tién hanh xac dinh tuong tac gitta cac kiéu gen cta
3 vi tri da hinh nay. Cac kiéu gen tuong tac xuat
hiéu tir 3 kiéu gen tré 1én sé duoc sir dung dé xir ly
thong ke. So lieu duoc xt Iy bang phan mém SAS
9.0 bang mo hinh tuyén tinh téng quat (GLM) dé
danh gia tuong tac gitra cac kiéu gen H-FABP dén
cac tinh trang IMF, D100, BF, LD theo cac mo
hinh thong ké nhu sau: Yy = p + G, + G+ G, +
G*G; + G*Gy + G*Gy + G*G*Gy + ey Trong do:
Y 1a gia tri kiéu cta cac chi tiéu nghién ctu
(IMF, BF, LD va D100); u la trung binh trung dan
giong khao sat; G; 1a anh hudng cta kiéu gen H-
FABP (v6ii=AA, Aa, aa; j = DD, Dd, dd; k = HH,
Hh, hh), (v6ii= AA, Aa, aa v6i da hinh Mspl, hoac
i=DD, Dd, dd vdi da hinh Haelll, hoac voii = HH,
Hh, hh v6i da hinh Hind); G*G, G*G,, G*G,
G*G*Gy 1a anh hudéng tuong tac gitra vi tri da
hinh; ey, = sai s6 ngau nhién.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tan s6 kiéu gen H-FABPtwong tic gitta 3

vi tri da hinh Hadll, Mspl, HinA

Khi danh gia tuong tac gitta cac kiéu gen H-
FABP tai 3 vi tri da hinh Haelll, Mspl va HinA
(Bang 2), s6 luong kiéu gen xuat hién 1a 25/27 &
dan lon Duroc khao sat. Két qua nghién cttu trudc
day ctia Wei-Jun Pang va cs (2006) [20] chi tim
thay 9 kiéu gen & ca 3 vi tri da hinh, trong khi dé
tréen dan lon thuong phdm DYL, JN Chen va cs
(2014) [15] chi xac dinh duoc 8 kiéu gen H-FABP.,
Trén giong lon giong Duroc, Yoshinobu Uemoto
va cs (2007) [21] xac dinh duoc 10 kiéu gen tuong
tac ca 3 vi tri da hinh. Trong nghién ctru nay, kiéu
gen AaDdHH xuat hién voi tan s6 cao nhat (236 ca
thé), chiém ty le 33,5%. Tiép dén kiéu gen
aaDDHH xuat hién & 126 ca thé, chiém 17,9%. Cac
kiéu gen xuat hién voi tan so tir 4 - 9,5% bao gom:
AaddHH, AaDdHh, AaDDHH, AaDdhh, AAddHh.
Cac kiéu gen khac xuat hién trong dan giong voi
tan so thap hon (0,14 - 2,8%). Dic biét, c6 4 kiéu
gen AADDHh, aaDdHh, aaddHh, AaDDhh chi
xuat hién & 1 c4 thé véi tan so6 0,14%. Nhu vay, chi
c6 16 kiéu gen du diéu kién dé stt dung phan tich
thong ké (> =3).

Béng 2. Tan s6 cac kiéu gen H-FABPtuwong tac giita 3 vi tri da hinh trén dan lon Duroc

TT Kiéu gen So luong |Tyle %) |TT Kiéu gen S6 luong Ty le (%)
1 AADDHH 19 2,6989 |14 AaDdHh 56 7,9545
2 AADdHH 20 2,8409 |15 AaddHh 2 0,2841
3 AAddHH 67 9,517 |16 aaDDHh 8 1,1364
4 AaDDHH 36 51136 |17 aaDdHh 1 0,142
5) AaDdHH 236 33,523 | 18 aaddHh 1 0,142
6 AaddHH 17 2,4148 |19 AADDhOh 2 0,2841
7 aaDDHH 126 17,898 | 20 AADdhh 2 0,2841
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161



KHOA HOC & CONG NGHE

8 aaDdHH 12 1,7045 | 21 AAddhh 5) 0,7102
9 aaddHH 6 0,8523 |22 AaDDhh 1 0,142
10 AADDHh 1 0,142 |23 AaDdhh 33 4,6875
11 AADdHh 14 1,9886 |24 Aaddhh 2 0,2841
12 AAddHh 29 4,1193 | 25 aaDdhh 2 0,2841

13 AaDDHh 6 0,8523
Téng cong 704 100

3.2. Anh huéng ciia cac kiéu gen H-FABPlén
mot s tinh trang sinh trudng va chat heong thit &
lon Duroc

Béang 3 trinh bay mitc do anh hudéng ctia cac
kiéu gen H-FABP tai cac vi tri da hinh Hadll,
Mspl va Hinfl lén mot s6 tinh tinh trang & lon
Duroc. Két quéa cho thay, xuat hién su tuong tac
gitta cac kiéu gen H-FABP & tat ca cac tinh trang
khao sat & cac muc khac nhau (P < 0,05; P < 0,01; P
< 0,001). Cu thé, tuong tac gita cac kiéu gen H-
FABP/ Haelll va H-FABF/ Mspl & tinh trang BF va

IMF (P < 0,01). Tuong tu, tuong tac gitta kiéu gen
H-FABP/ Haelll va H-FABP/Hinfl 1én cac tinh
trang D100 va IMF (P < 0,01). Bén canh d6, tuong
tac gitta cac kiéu gen H-FABP/Hadll, H-
FABP/ Mspl va H-FABP/ Hinfl rat c¢6 y nghia & tat
ca cac tinh trang (P < 0,01; P < 0,001). Tom lai, c6
st tuong tac gitta cac kiéu gen H-FABP va anh
huong nhat dinh dén céc tinh trang D100, BF, LD
va IMF & lon Duroc. Pay 1a co s& rat quan trong dé
danh gia va st dung cac gen nay trong cac chuong
trinh giong lon.

Bang 3. Mitc d6 anh hudng ctia cac kiéu gen H-FABPlén mét s6 chi tiéu sinh trudng va chit luong thit

Chi tieu

Haelll

Mspl

Hinfl

Mspl *Haelll

Haelll * Hinfl

Mspl *Hinfl

Haelll *Mspl *
Hinfl

D100 (ngay)

ns

**

**

*k*

BF (mm)

**

**

*k*

LD (mm)

**

IMF (%)

**

**

**

**

Ghi chu: Ghi chu: *** P < 0,001; **: P < 0,01; *: P < 0,05; ns: Khong sai khac thong ké; D100: Tudi

dat khoi lrong 100 kg; BF: Day mo lung; LD: Day than thit: IMF: Ty 1é mo giat.
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3.3. Anh hudng tuong tac ciia cac kiéu gen H-
FABPtai 3 vi tri @a hinh 1én moét s6 tinh trang sinh
truong va chat luong thit & lon Duroc

3.3.1. Anh hudng tuong tic cia cdc kiéu gen
H-FABP tai vi tri da hinh Haelll va Hinfl lén mot
SO tinh trang sinh truong va chat lrong thit

Béng 4. Anh hudng trrong tac giita cac kiéu gen H-FABPtai vi tri da hinh Haelll va Hinfl dén cac chi tieu
sinh trudng va chat lugng thit (LSM + SE)

Kiéu gen n D100 (ngay) BF (mm) LD (mm) IMF (%)
DDHH 181 152,4" + 6,4 12,1*+£0,8 60,3 + 2,9 3,41°+ 0,28
DDhh 3 158,5*+ 9,3 11,9+ 1,6 59,44+ 2,5 3,27*+ 0,42
DDHh 15 147,24 £ 6,0 11,2+ 0,9 61,0" + 2,6 2,95" + 0,16
DdHh 71 150,8> + 6,4 10,9+ 1,1 60,3+ 2,7 2,94 + 0,27
DdHH 268 152,4" + 6,3 10,9+ 1,0 58,5 + 2,8 2,92+ 0,25
Ddhh 37 149,91 £ 6,6 11,2+ 1,0 57,9+ 2,8 2,87+ 0,23
ddHH 90 152,8"+ 5,1 11,2+ 1,1 59,6™4+ 2,9 2,73+ 0,31

ddHh 32 145,84+ 3,8 10,4+ 0,9 58,19+ 1,9 2,361+ 0,18
ddhh 7 152,0° + 5,0 12,3*+ 1,0 61,8+ 1,8 2,361+ 0,21

Ghi chu: Trong cung mot cot cdc gid tri cé LSM ¢ cdc chir cdi khdc nhau co y nghia thong ké voi

muic P < 0,05; D100: Tuoi dat 100 kg; BF: Day mo lung; LD: Day than thit; IMF: Ty 1é mo giat.

Két qua tuong tac cua cac kiéu gen H-FABP
tai vi tri da hinh Haelll va HinAl dén cac chi tiéu
sinh truong va chat luong thit duoc trinh bay &
bang 4. Cac kiéu gen khac nhau anh huong dén
tinh trang m& giat khac nhau. Hai kiéu gen DDHH
va DDhh c6 ty 1é mo giat cao nhat (3,41 va 3,27%),
trong khi do kiéu gen ddHh va ddhh c6 ty 1&é mo
giat thap nhat (2,36%). Tuy nhién, & tinh trang day
than va day mé lung khong tuan theo quy luat nay
0 kiéu gen ddhh. Kiéu gen ddhh c6 day mé lung
va day than thit cao nhat (12,3 mm va 61,8 mm),
tuong duong voi kiéu gen DDHH (12,1 mm va 60,3
mm). Miac du hai kiéu gen nay c6 su chénh léch
nhau vé gia tri tuyét doi song khong co su khac

nhau vé gia tri thong ké (P > 0,05). Kiéu gen ddHh
c6 day mo lung thap nhat (10,4 mm), song day
than thit thap nhat (58,1 mm). Tuong tu, cac kiéu
gen DdHH, DdHh ¢6 day m& lung va day than thit
thap thap hon cac kiéu gen cé ty 1é mo giat cao
(DDHH, DDhh). Tir két qua nay c6 thé thay, chon
loc nang cao ty 1é mo giat sé lam ting day mo lung
tang day than thit. Tuy nhién, bang 4 cho thay, khi
chon loc cac ca thé cé ty lé m& gidt cao co thé anh
huong dén kha nang sinh truéng. Cac ca thé co
kiéu gen DDhh c¢6 ty 1é mo giit cao thi tudi dat
100 kg cao nhat (158,5 ngay) va cao hon nhiéu so
voi cac kiéu gen con lai. Kiéu gen DDhh c6 thoi
gian dat 100 kg cao hon cac ca thé co6 kiéu gen
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DDHh, Ddhh, ddHh 1an luot 1a 11,3; 8,7; 12,7 ngay.
Hon nita, kiéu gen DDhh c6 s6 luong thap (3 ca
thé) nén khong thuan loi cho qua trinh st dung dé
chon loc. Déi véi kiéu gen DDHH, mic du tudi dat
khoi luong 100 kg cao hon cac kiéu gen DDHh,
Ddhh, ddHh song lai trong dwong voi mot so kiéu
gen khac (DdHh, DdHh, ddHH). Tir cac két qua

trén co6 thé thay, cac ca thé mang kiéu gen DDHH
c6 tiém nang duoc chon loc nang cao ty 1é mo giat
ma khong anh huong dén ty 1é nac tudi dat 100 kg
cao hon so voi cac ca thé co kiéu gen khac.

3.3.2. Anh hudng tuong tic cia cédc kiéu gen
H-FABP tai vi tri da hinh Mspl va Haelll lén mot
SO tinh trang sinh truong va chat lirong thit

Béng 5. Anh hudng tuong tac giita cac ki€u gen H-FABPtai vi tri da hinh Mspl va Haelll 1én mot s6 tinh
trang cac chi tiéu sinh trudng va chat lugng thit (LSM + SE)

Kiéu gen n | D100 kg (ngay) BF (mm) LD (mm) IMF (%)
AADD 22 149,81+ 3.9 12,1*+ 0,9 61,1*+1,5 3,51+ 0,38
AaDD 43 147,9°+ 5,9 12,2°+£0,9 60,2°" £ 2,0 3,49* + 0,32
AADd 36 148,31+ 4,4 11,4%+1,1 59,3 + 1,2 3,39 + 0,20
aaDD 134 153,8" + 6,4 11,9+ 0,8 60,3 + 3,3 3,31 £ 0,26
AaDd 325 152,4> + 6,3 10,8+ 1,0 58,8™+ 3,0 2,87°+0,21

aaDd 15 149,01+ 9,7 11,6°4+ 1,2 58,4°+3,3 2,811+ 0,20
AAdd 101 149,81 £ 4,3 11,10+ 1,1 59,9 + 2,6 2,69+ 0,31
aadd 7 149,51+ 4,0 11,5%+ 0,9 59,9 + 1,1 2,34°+ 0,15
Aadd 21 157,2*+ 7,5 10,7+ 1,1 56,7+ 2,8 2,33+ 0,20

Ghi chu: Trong cung mot cot cac gid tri c6 LSM co cdc chir cdi khdc nhau co y nghia thong ké voi
mue P < 0,05: D100: Tuoi dat 100 kg; BF: Day mo Iung; LD: Day than thit; IMF: Ty 1é mo giat.

Két qua danh gia su tuong tac gitra cac kiéu
gen H-FABP/Mspl va H-FABP/ Haelll lén kha
nang sinh trudng va mot s6 chi tieu chat luong thit
& giong lon Duroc duoc trinh bay & bang 5. Tuong
tw nhu két qua cta cac kiéu gen tuong tac gitra vi
tri da hinh Haelll va Hinfl, ki€éu gen co ty 1é mo
gidt cao nhat thi day mo lung va day than thit ciing
cao nhat. Cu thé, kiéu gen AADD va AaDD c6 ty lé

mo giat cao nhat (3,51 va 3,49%), day than thit
(61,1 va 60,2 mm), day m& lung (12,1 va 12,2 mm).
Trong khi do, cac ca thé mang kiéu gen aadd,
Aadd, aadd c6 ty le mo giat thap (2,33 va 2,34%).
Tuong tu, day than thit va day mo lung & cac ca
thé mang hai kiéu gen nay thap (11,5 va 10,7 mm).
Bén canh do, cac ca thé co su hién dién caa kiéu
gen aa déu co ty 1é mo giat thap hon cac ca thé
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mang kiéu gen AA [18]. Két qua nay khong tuan
theo quy luat khi danh gia don gen [15, 18], khi
ma céc ca thé co kiéu gen aa c6 ty 1é mo gidt cao
nhat. Diéu nay cho thay vai tro rat quan trong ctia
viéc danh gia su tuong tac gitra cac kiéu gen tai cac
vi tri da hinh ctia gen H-FABP. Nhu trinh bay &
bang 4, cac kiéu gen c6 ty 1é mo giat cao (DDHH
va DDhh), song kha nang sinh truéng khong tot.
Tuy nhién, bang 5 cho thay, cac kiéu gen c6 ty lé
mo giat cao c6 kha nang sinh trudng tot. Cu thé,
cac ca thé c6 kiéu gen AADD va AaDD co6 tudi dat
khoi luong 100 kg & muc rat thap (149,8 va 147,9
ngay). Trong khi dd, cac ki€u gen c6 ty lé mo giat
thap co6 tudi dat khoi luong 100 kg kha cao. Két
qua nay cho thay, khi tuong tac gitta kiéu gen H-
FABP/ Mspl va H-FABP/Haelll anh hudéng 16n
dén tinh trang ty lé mo giat.

3.3.3. Tuong tic cua cidc kiéu gen H-FABP tai
vi tri da hinh Mspl va Hinfl dén céc chr tiéu sinh
truong va chat Irong thit

Tuwong tac cua cac kiéu gen H-FABPtai vi tri
da hinh Mspl va Hinfl dén cac chi tiéu sinh

trudng va chat luong thit & giong lon Duroc dugc
trinh bay tai bang 6. Két qua cho thay, tudi dat
100 kg bién dong tir 147,1 -154,0 ngay gitta cac
kiéu gen. Cac ca thé mang kiéu gen aaHH,
AAhh, AaHH co6 tuéi dat khoi luong 100 kg cao
nhat, trong khi d6 cac kiéu gen aaHh va AAHh
co tudi dat khoi lwong 100k g thap nhat. Két qua
phan tich don gen trong nghién cttu cia Nguyén
Van Hop va cs (2023) [18] trén cung dan giong
thi st dung gen H-FABPriéng 1é dé danh gia la
chua chinh xac. Béi vi cac kiéu gen AA c6 kha
nang sinh trudng tot nhat song khi tuong tac voi
kiéu gen hh thi kha nang sinh trudng lai thap
nhat. Quy luat nay khong dung & tinh trang mo
giat, & kiéu gen riéng 18, kiéu gen aa va HH c6
anh hudng tot nhat dén ty le mo giat, khi danh
gia su tuong tac thi kiéu gen aaHH ciing tac
dong tot nhat dén tinh trang nay (3,26%). Tuy
nhién, & cac ca thé c6 kiéu gen AAHH ciing co
tac dong manh dén ty 1é mo giat trong khi kiéu
gen AA riéng 1é khong phai 1a kiéu gen co ty 1é
mo gidt cao nhat.

Béang 6. Tuong tac ctia cac kiéu gen H-FABPtai vi tri da hinh Mspl va HinAl dén céac chi tiéu sinh trueéng

va chat luong thit (LSM + SD)
Kiéu gen n D100 kg (ngay) BF (mm) LD (mm) IMF (%)
aaHH 144 153,5* + 6,4 11,9 +0,9 60,17 + 3,2 3,26* + 0,34
AAHH 106 149,5 + 4,0 11,5%+ 1,1 60,4 + 2,1 3,10* + 0,39
AaHH 289 153,0® + 6,4 11,0+ 1,1 58,5™ + 2,9 2,93+ 0,35
aaHh 10 147,1°+ 10,6 11,4+ 0,8 61,1°+ 3,0 2,871+ 0,24
AaHh 64 149,8% + 6,2 10,9+ 1,2 60,7 + 2,7 2,841+ 0,20
Aahh 36 149,6™ + 7,2 11,2+ 1,1 58,1+ 2,6 2,831+ 0,26
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AAhh 9 154,0* + 1,2

12,2+ 1,0 61,7+ 1,4 2,811+ 0,55

AAHh 44 148,3™ + 4,7

10,6°+ 1,0 58,2+ 1,8 2,671+0,48

Ghi chu: Trong cung mot cot céc gid tri cé LSM ¢ cdc chir cdi khdc nhau coé y nghia thong ké voi
mutc P < 0,05: D100: Tuoi dat 100 kg; BF: Day mo Iung; LD: Day than thit; IMF: Ty 1é mo giat.

Bang 6 chi ra rang, cac kiéu gen aaHh, AaHh,
Aahh, AAhh va AAHh c6 ty l¢é mo giat rat thap
(bién dong tir 2,67 - 2,87%). Két qua nay cho thay
vai tro cua cac gen H-FABPtai vi tri da hinh Msp/
khong cao doi voi tinh trang mo giat. Doi véi tinh
trang day mo lung, cac kiéu gen AaHh va AAHh
thuan loi cho viéc cai thién do day mé lung. Trong
khi cac kiéu gen co ty 1é mo giit cao thi day mo
lung cao. Tuy nhién, day than thit & cac kiéu gen
nay khong c6 su sai khéac voi cac kiéu gen khac
trong khao sat nay. Tom lai, kiéu gen aaHH va
AAHH c6 thé duoc st dung dé cai thién ty 1é mo
giit, song c6 thé anh huong dén kha ning sinh
trudng ctia dan lon Duroc khao sat. Dé cai thién
kha nang sinh truong, cé thé st dung cac kiéu gen
aallh va AAHh. Nhu vay, so voi danh gia moi lién
két gitta cac kiéu gen don 1é [18] ciing nhu su
tuong tac gitra cac kiéu gen theo timng cap thi két
qua c6 su thay d6i dang ké. Do d6, can danh gia su
tuong tac gitra cac kiéu gen H-FABP & ca 3 vi tri da
hinh Haelll Mspl va Hind.

3.3.4. Anh hudng cua cic kiéu gen H-FABP tai
vi tri da hinh Haelll, Mspl va Hinfl dén céc chi tiéu
sinh truong va chat lrong thit

Két qua danh gia su twong tac cta cac kiéu gen

H-FABPtai vi tri da hinh Hadll, Mspl va Hinfl dén
cac chi tiéu sinh trudng va chat luong thit duoc
trinh bay & bang 7. Két qua cho thdy, tuong tac giira
cac kiéu gen c6 anh huong rat khac nhau dén cac
tinh trang tudi dat khoi luong 100 kg, day mo lung,
day than thit, ty 16 mo giat va khong tuan theo quy
luat tai bang 4, 5, 6. Tham chi, c6 kiéu gen anh
huoéng tot dén kha nang sinh trudong song anh
hudng khong tot dén cac chi tiéu chat luong thit.
Doi voi tinh trang sinh trudng, cac kiéu gen khac
nhau anh hudng khac nhau dén tinh trang tudi dat
khoi luong 100 kg 1a khac nhau (P < 0,05). Tuéi dat
khoi luong 100 kg bién dong rat 16n tir 143,3 ngay
(aaDDHh) dén 160,5 ngay (AaddHH). Cu thé, cac
ca thé co tudi dat khoi luong 100 kg < 145 ngay
mang kiéu gen aaDDHH; cac ca thé c6 tudi dat khoi
luong 100 kg tir 145 - 150 ngdy mang cac kiéu gen
AaDDHH, AADDHH, AADdHH, AaDdHh,
AaDdhh, AAddHh va aaddHH; cac ca thé c6 tudi
dat khoi luong 100 kg >150 ngay gom céc kiéu gen:
aaDDHH, AADdHH, AaDDHh, AaDdHH,
AAddHH, AAddhh va AaddHH. Nhu vay, dé cai
thién kha nang sinh truong, tot nhat nén st dung
cac ca thé mang kiéu gen aaDDHh (143,3 ngay),
AADdHH (144,7 ngay) va AAddHh (146 ngay).

Béng 7. Anh hudng ctia cac kiéu gen H-FABPtai vi tri da hinh Hadll, Mspl vi Hinfl dén cac chi tieu
sinh truedng va chat lugng thit (LSM + SD)

Kiéu gen n | D100 kg (ngay) BF (mm) LD (mm) IMF (%)

AaDDHH 36 146,7°%1+ 4.3 12,3+ 0,8 60,34+ 1,8 3,60*+ 0,19
AADDHH 19 149,2%% + 39 12,4+ 0,7 61,3+ 1,4 3,53+ 0,40
AADdHH 20 144,79+ 1,0 11,5+ 1,0 59,3 + 1,0 3,46 + 0,20
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aaDDHH 126 154,5"+ 6,0 11,9+ 0,8 60,12 + 3.3 3,34* £ 0,25
AADdHh 14 152,8+ 2,4 11,2¢00+ 1,1 59,0 + 1,3 3,31+ 0,14
aaDDHh 8 143,35+ 0,7 11,4+ 0,8 61,9+ 2,2 2,95°+0,19
AaDDHh 6 151,3*+ 6,7 11,3+ 1,0 60,274 + 2.7 2,92°+ 0,12
AaDdHH 236 153,4™ + 6,0 10,8% £ 1,0 58,49+ 2,9 2,86° + 0,20
AAddHH 67 151,14+ 34 11,3+ 1,0 60,64 + 2,3 2,87°+ 0,20
AaDdhh 33 149,3°% + 6,6 11,197+ 1,0 58,0°+ 2,6 2,86° + 0,22
AaDdHh 56 149,9%% + 6,1 10,9% + 1,2 60,8 + 2,8 2,85+ 0,20
aaDdHH 12 1452+ 4,3 11,6™9+ 1,4 59,5+ 2,5 2,84+ 0,21
AAddhh ) 154,8°+ 1,1 12,6+ 0,7 62,2+ 1,7 2,381+ 0,22
AAddHh 29 146,0° + 3,9 104"+ 1,0 97,9°+ 1,9 2,359+0,18
AaddHH 17 160,5% + 3,4 10,7¢'+£ 1,0 559"+ 2,4 2,329+ 0,20
aaddHH 6 149,7% + 4.4 11,6"4+ 1,0 59,8 + 1,1 2,324+ 0,15

Ghi chu: Trong cung mot cot céc gid tri cé LSM ¢ cdc chir cdi khdc nhau co y nghia thong ké voi

muc P < 0,05: D100: Tuoi dat 100 kg; BF: Day mo Iung; LD: Day than thit; IMF: Ty 1é mo giat.

boi voi tinh trang day mo lung, chénh léch
gitta kiéu gen c6 day mo lung cao nhat va thap
nhat rat cao (0,9 mm). Cac kiéu gen c6 day mo
lung cao nhat 1a AAddhh, AADDHH va AaDDHH,
trong khi cac kiéu gen c6 day mé lung thap nhat Ia
AAddHh va AaddHH. Két qua ¢ bang 7 cho thay,
c6 méi lien hé gitta diy ma lung va day than. O cac
kiéu gen c6 day mo lung cao thi day than thit cao
va nguoc lai. Hai tinh trang nay anh huong dén ty

lé nac & lon. Voi két qua nay, cho thay cac kiéu
gen c6 thé khong anh huong dén ty 1é nac.

Két qua & bang 7 cho thdy, cac kiéu gen khac
nhau c6 ty 1é mo giat khac nhau (P < 0,05) va bién
dong rat 16n (2,32 - 3,60%). Ty leé mo giat & dan lon
khao sat c6 thé chia thanh 4 nhom khac nhau.
Nhoém c6 ty 1é mo gidt 3,46 - 3,60% gom cac ca thé
mang kiéu gen AaDDHH, AADDHH va AADdHH,;
nhom cé ty 1é mé giat 3,31 - 3,34% gém cac ca thé
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mang kiéu gen aaDDHH, AADdHh; nhom c6 ty 1é
mo giat tir 2,84 - 2,85% gdém cac ca thé mang kiéu
gen aaDDHh, AaDDHh, AaDdHH, AAddHH,
AaDdhh, AaDdHh, aaDdHH; nhom c6 ty 1¢ mo
giat tir 2,32 - 2,38% bao gdm cac c4 thé mang kiéu
gen AAddhh, AAddHh, AaddHH, aaddHH. Tt két
qua nay cho thay, co hoi chon loc duoc nhimg cac
ca thé c6 kiéu gen mong mudn dé nang cao ty lé
mo giat & dan lon giong Duroc khao sat rat cao.
Tuy nhién, ca thé cé ty 1é mo giit cao thi ddy mo
lung ciing cao. Bén canh d6, cac cac thé co ty lé
mo giat cao khong phai 1a cac ca thé co kha nang
sinh trudng tot nhat.

Trong thoi gian qua, chua c6 nhiéu nghién
ctru danh gia su twong tac gitra cac kiéu gen & 2
hay 3 vi tri da hinh cta gen H-FABP. Tuy nhién,
mot s6 nghién ctu da st dung cac kiéu gen tuong
tac dé st dung trong cong tac chon giong. Daoi voi
cac giong lon Duroc, Large White, Landrace,
Neijiang, Rongchang, Bamei pig, Hanjiang Black,
Hanzhong White c6 ty lé mo gidt gidm dan theo
tht tu aaddHH, aaddHh, aaDdHH, AAddHh,
AaDdHh, AaDDHh, AADDHh, AaDDhh,
AADDh. Do d6, dé cai thién ty 1é mo giat & cac
giong lon nay, can tang tan s6 kiéu gen aaddHH
[20]. O lon thuong phdm (DYL), kiéu gen aaddHH
c6 ty lé mo giit cao hon kiéu gen AADDhh,
AAddhh va aaddhh, song khong sai khac voi kiéu
gen AADDHH, AAddHH, aaDDHH va aaDDHH.
Tuy nhién, cac kiéu gen nay khong anh huong dén
day mo lung [15]. Két qua nghién ctu trén lon
Duroc ctia Yoshinobu Uemoto va cs (2007) [21]
cho két qua khac khi kiéu gen AAddHH c6 ty le
mo giat thap nhat. Cac kiéu gen tuong tac sap xép
theo tht tyt AADDHh > AADDhh > AADDHH >
AaDdHh > AaDdHH, AaddHH > AADdHh >
AaddHH > AaddHH, song sy sai khac khong cé y
nghia thong ké (P > 0,05). Nhu vay, tuong tac gitra
cac kiéu gen H-FABP c6 anh hudng lén cac tinh
trang sinh trudng va chat luong thit theo cac chiéu
huong khac nhau. D€ chon theo huong sinh
truong c6 thé chon céac kiéu gen aaDDHh (143,3
ngay), AADdHH (144,7 ngay) va AAddHh (146,0
ngay). Dé cai thién ty 1é mo giat c6 thé chon cac ca
thé mang kiéu gen AaDDHH (3,60%), AADDHH
(3,53%) AADdHH (3,46%) va aaDDHH (3,34%).
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4. KET LUAN

Ton tai anh hudéng cta cac kiéu gen H-
FABP/ Mspl va H-FABP/ Haelll va H-FABP/HinA
lén cac tinh trang tudi dat khoi luong 100 kg, day
mo lung, day than va ty lé mo giat & giong lon
Duroc. Day 1a co so rat quan trong dé danh gia va
stt dung cac gen nay trong cac chuong trinh chon
giong lon.

Tuy thudc vao muc tiéu chon giong co6 thé st
dung céc kiéu gen H-FABPtrong cac chuong trinh
chon loc giong lon Duroc. D€ nang cao kha nang
sinh trudng cé thé st dung cac kiéu gen aaDDHh
(143,3 ngay), AADdHH (144,7 ngay) va AAddHh
(146,0 ngay). Trong khi do, dé cai thién ty 1é mo
giat c6 thé st dung cac ca thé mang kiéu gen
AaDDHH (3,60%), AADDHH (3,53%) AADdHH
(3,46%) va aaDDHH (3,34%).
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INTERACTION EFFECTS OF H-FABPGENOTYPES AT HAFIII, MSH AND HINHF1 POLYMORPHIC

170

SITES ON GROWTH AND MEAT QUALITY TRAITS IN DUROC PIGS
Nguyen Van Hop’, Nguyen Huu Tinh?, Do The Anh!, Phan Thuy Thanh Duyen?
! Institute of Animal Sciences for Southern Vietnam
“Biotechnology Center of Ho Chi Minh city
Abstract

The objective of this study was to evaluate the interactive effects of H-FABP genotypes at the
Haelll, Mspl and Hinfl polymorphic sites on the traits of age at 100 kg body weight (D100),
backfat thickness (BF), loin depth (LD) and intramuscular fat content (IMF). A total of 704 gilts
and young boars pigs were performance-tested and genotyped for the H-FABP gene using PCR-
RFLP at the Binh Thang Pig Research and Development Center. The results showed that the
interaction effects among genotypes at the three loci were statistically analyzed in relation to the
measured traits. Significant interaction effects were observed among H-FABP genotypes at the
Mspl, Haelll and HinA loci on D100, BF, LD and IMF. To enhance growth performance,
genotypes aaDDHh (143.3 days), AADdHH (144.7 days) and AAddHh (146.0 days) may be
utilized. Besides, to improve intramuscular fat content, individuals carrying the genotypes
AaDDHH (3.60%), AADDHH (3.53%), AADdHH (3.46%) and aaDDHH (3.34%) can be selected.
The study provides evidence that multilocus interactions at H-FABP polymorphic sites have a
significant effect on economically important traits in Duroc pigs. These discoveries offer a
scientific foundation for the integration of H-FABP genotypes into marker-assisted selection
(MAS) strategies aimed at improving productivity and meat quality in swine breeding programs.

Keywords: Duroc pig breed, H-FABP gene, intramuscular fat.
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TOM TAT

Nghién cttu nay khéo sat tinh hinh dé kho & ché cai, phan tich cac dac diém lien quan va danh
gia hiéu qua ctia cac phuong phap can thiép tai Bénh xa Thu y, Truong Cao dang Cong dong
béng Thap tir thang 12/2023 dén thang 6/2025. Trong s6 120 cho cai duoc kham va diéu tri san
khoa, 32 truong hop duoc chan doan dé kho, chiém ty 1é 26,67%. Cac dac diém chinh bao gém:
Dé Itra d4u tien (43,75%), tién st tiém thuoc ngtra thai (18,75%), mang thai 1 - 2 con va phoi giong
khong theo chi y cta cha (25%) va khong than thién véi cht (12,5%). Vé hiéu qua diéu tri, tiem
oxytocin c6 ty 1é thanh cong thap (25,0%), can thiép bang tay dat ty 1é trung binh (66,67%), trong
khi phau thuat mé 14y thai cho két qua thanh cong cao nhat (100%). Céc tai bién 1am sang thuong
gap sau phau thuat bao gom: Non 6i sau tién mé (82,8%), dat chi va nhiém trung vét mé (6,9%).
Tinh trang chay stta nhiéu trong lac dé lam cham qua trinh lanh vét thuong sau phau thuat.
Nghién cttu nhan manh su can thiét ctia chidn doan sém, lua chon bién phéap can thiép phu hop va
cai thién diéu kién nuoi duong dé nang cao hiéu qua diéu tri va gidm thiéu rai ro cho ché me va
cho con.

T khoa: Can thiép, cho cdi, dé kho, phau thuat.

1. DAT VAN BE

bé kho (dystocia) 1a mot roi loan san khoa
thuong gap & cho cai, dac biét & nhitng giong co
kich thuoc nho hoac bat thuong vé giai phau ving
chau. Ty 1é mac bénh duoc ghi nhan dao dong tir
5% dén hon 20%, phu thuoc vao nhiéu yéu t6 nhu:
Giong, thit ltra dé, tinh trang dinh duong va tién st
giao phoi [1, 2]. Cac nguyén nhan thuong gap gay
dé kho bao gom: Thai chét, thai to bat thuong, tu
thé thai khong binh thuong, khung chau hep va
thiéu nang co bop tir cung [3, 4].

Nhiéu nghién ctru cho thay hiéu qua diéu tri
cua ting phuong phap la khac nhau. Tiém
oxytocin hodc can thiép bang tay don thuan co ty
lé thanh cong tuong doi thap (duoi 35%), trong khi
phau thuat mé ldy thai lai cho két qua gan nhu
tuyét doi [1, 5]. Ngoai ra, yéu t6 moi truong va
hanh vi tién san ciing duoc chimg minh c6 anh
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hudng dén chat luong cham con va ty 1é tir vong so
sinh [6, 7]. Ch6 me song trong moi truong cang
thang, bi tach dan, hodc it tiép xtc voi con nguoi
thuong c6 thoi gian chuyén da kéo dai va biéu hién
hanh vi lam me kém. Nhing phat hién nay nhan
manh vai trd quan trong ctia viéc chidn doan som,
lya chon bién phap can thiép phu hop, cling nhu
cai thién diéu kién nudi duong, nhim nang cao
hiéu qua diéu tri va giam thiéu rdi ro cho ché me
va ché con trong qua trinh sinh san.

Tai Bénh x4 Thu y, Truong Cao dang Cong
déng Dong Thap, cac truong hop choé cai gap tinh
trang dé kho co6 xu huong gia tang trong thoi gian
gan day. Tuy nhién, tai co s& nay van con thiéu cac
nghién cttu hé thong nham xac dinh nguyén nhan,
danh gia ty 1é mac cing nhu hiéu quad cia cac
phuong phép diéu tri hién hanh. Bén canh do, cac
yéu t0 nhu: Mang thai ngoai y muén, su thiéu hut
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trong cham soc thu y suét qua trinh thai ky, ciing
v6i thai do chl quan tir phia chtl nuoéi duoc xem la
nhing dac diém gop phan lam gia ting ty lé mac
ching dé khoé & cho cai [1, 2].

Xuat phat tir thuce tién do, nghién cttu nay duoc
tién hanh nham khdao sat tinh hinh dé kho & cho
cai, phan tich cac dac diém lién quan va danh gia
hiéu qua cta cac phuong phap can thiép da duwoc
ap dung tai Bénh xa. Tur d6, dé xuat cac giai phap
pht hop nhidm nang cao hiéu qua diéu tri va gidm
thiéu rui ro cho cho sinh san tai dia phuong.

2. PHUONG PHAP NGHIEN CUU
2.1. Noi dung nghién ciru

Noi dung 1: Khao sat tinh hinh dé kho & cho
cai thong qua kham lam sang va can lam sang tai
Bénh x4 Thu y, Truong Cao dang Cong dong
béng Thap.

Noi dung 2: Panh gia hiéu qua cac bién phap
can thiép diéu tri dé kho da duoc ap dung tai bénh
x4, bao gdm: Str dung thudc, can thiép bang tay va
phau thuat mé bat.

2.2. Déi trong nghién ctru

boi tuong ctia noi dung 1: Toan bo ché cai co
dau hiéu dé kho (co that bung dudi manh lién tuc
trén 30 phut ma chua sinh duoc ché con dau tién;
qua 4 gio ké tir khi bat dau giai doan ran dé ma
chua sinh duoc; hon 2 gid gitta cac lan sinh ma
khong sinh ch6 con tiép theo; khong thé sinh
trong vong 24 gi¢ sau khi nhiét do truc trang giam
dudi 37,2°C; ché me biéu hién dau don, rén ri, liém
am ho lién tuc; siéu am hoac X-quang c6 thé phat
hién thai chét, thai qua 16n, tu thé bat thuong hoic
khung chau hep) duoc dua dén kham, chidn doan
va diéu tri tai Benh x4 Thu y, Truong Cao dang
Cong dong Dong Thap trong thoi gian nghién ctu.

boi teong ctia noi dung 2: Nhitng cho cai duoc
xac dinh dé kho trong noi dung 1 va co6 su dong y
hop tac diéu tri ttr phia chtt nuoi.

2.3. Thoi gian va dia diém nghién ctru

Nghién ctu duoc trién khai tir thang 12 nam
2023 dén thang 6 nam 2025 tai Bénh x4 Thu vy,
Truong Cao dang Cong dong Dong Thap.
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2.4. Phuong phép ti€én hanh
2.4.1. Quy trinh chan do4n dé kho

Budc 1: Khai thac bénh sit, thu thap thong tin
lien quan dén cht nuoi va tién st bénh cua timg
truong hop. Moi cho me duoc lap phiéu theo doi
bénh 4n riéng biét va can khoi lwong nham xac
dinh dung liéu luong dung thudc.

Budc 2: Chin doan 1am sang, thuc hién kham
téng quat bao gom: Po than nhiét, kiém tra tinh
trang tiét stta cta tuyén va, danh gia kich thudc
am ho, trang thai bung va su tiét dich & am dao.
Qua kham am dao, tién hanh danh gia do co gian,
xac dinh su hién dién ctia nhau thai, bao thai hoac
cac chat tiét; dong thoi kiém tra mac do mé cta c6
tt cung va dinh vi cda thai trong tt cung. Cac
thong tin thu thap duoc sé 1a can ctt dé xac dinh
hudng xt tri tiép theo.

Budc 3: Chan doan can lam sang. Tat ca cac
truong hop déu duoc chi dinh siéu am nhim xac
dinh chinh x4ac ngay mang thai, kiém tra nhip dap
tim, cit dong cua thai cting nhu tinh trang song
cua bao thai. Trong truong hop siéu am khong cho
két qua ro rang (vi du: Thai da phan hay, sinh hoi,
tu thé thai bat thuong hodc dau hiéu xuong chau
hep) co6 thé chi dinh chup X-quang dé 1am ro tinh
hinh.

2.4.2. Cac bién phap can thiép

Dung thuéc (oxytocin): Ap dung d6i voéi
nhimg truong hop khung chau da gian nd va thai
nam dang tu thé. Liéu luong duoc diéu chinh ti 5 -
10 Ul/con.

Can thiép bang tay: Khi thai nam & khu vuc
xuong chau, da diéu kién dé diéu chinh tu thé
(hoac thai da ra mot phan) nhung c6 kha nang cai
thién vi tri.

M§6 14y thai: Puoc tién hanh néu cac bién phap
dung thudc va can thiép bang tay khong dat hiéu
qua trong viéc kich thich qua trinh sinh.

24.3 Xirly so' lieu

S6 lieu duoc xit Iy bang phan mém Microsoft
Excel 2016 dé khao sat ty 1é dé kho, phan tich dac
diém va danh gia hiéu qua diéu tri.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Ty le ch6 d@é kho6 va mdi lien he véi cac
dac diém

Trong s6 120 ché cai duoc dua dén kham va
diéu tri san khoa tai Bénh xa Thu y, Truong Cao
dang Cong dong Dong Thap, c6 32 truong hop
duoc chin doan dé kho, chiém ty le 26,67%. Ty 1é
nay cao hon dang ké so voi muc trung binh duoc
bao céo trong nghién cttu tai Truong Pai hoc Can
Tho (9,85%) [5] va tai thanh pho H6 Chi Minh
(22,51%) [1]. Su chénh lech nay co thé phan anh
dac diém riéng ctia nhom ché duwoc nghién ctu,
bao gém: Giong cho, ltra tudi, tinh trang stc khoe
téng quat va dac biet 1a mic do quan tam cua chu
nudi trong viéc cham soc sinh san. Ngoai ra, ty 1é

phoi giong khong cha dich va thiéu giam sat thu y
trong thai ky ciing 1a nhiing yéu t6 duoc ghi nhan
lam gia ting nguy co dé kho. Xét & goc do dich té
hoc, ty 1é mac chimg dé kho & muc 26,67% cho
thay day l1a mét van dé 1am sang co y nghia quan
trong trong thuc hanh tha y tai dia phuong. Két
qua ndy phan anh su can thiét phai thiét lap cac
chuong trinh sang loc thai ky c6 hé thong, déng
thoi trién khai hoat dong dao tao nham nang cao
kha nang nhan dién sém cac dau hiéu chuyén da
bat thuong cho doi ngti can bo thu y va cht nuoi.
Bén canh d6, viéc ting cuong tuyén truyén nham
nang cao nhan thic cong dong vé cham soc cho
mang thai theo huéng bai ban va khoa hoc 1a yéu
to then chot trong phong ngtra va giam thiéu nguy
co xay ra dé kho.

Bang 1. Cac dic diém ghi nhan trong nhém ché cai méc ching dé kho

bic diém S6 luong Ty le (%)
Timg tiém thuoc ngtra thai 6 18,75
Mang thai 1 - 2 con va phoi giong khong
o 4o 8 25
theo chuy cht nuoi
Khong than thién véi cha 4 12,5
Dé ltra dau tién 14 43,75
Tong cong 32 100

Bang 1 cho thdy, trong s6 32 cho cai duoc chian
doan mac chimg dé kho tai Bénh xa Thu y, Truong
Cao dang Cong dong Dong Thap, mot s6 dac diém
lam sang c6 moi lién he dang ké voi tinh trang sinh
kho. Cu thé, c6 6 ché (18,75%) c6 tién st tiem thudc
ngtra thai, day 1a yéu t6 c6 thé gay roi loan noi tiét
va anh hudng dén kha nang co bop tt cung trong
qua trinh chuyén da [1]. Pang chu y, 8 truong hop
(25%) chi mang thai tir 1 - 2 con va duoc phoi giong
khong theo chil y ctia cha nudi, lam gia tang nguy
co thai qua l6n hoac khong tuong thich kich thuéc
voi khung chau ch6 me - yéu t6 da duoc xac dinh 1a
nguyén nhan phé bién dan dén dé kho [4]. Vé mat
hanh vi, 4 ché (12,5%) duoc ghi nhan c6 biéu hién
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khong than thién véi chi, gay kho khan trong viéc
theo doi, can thiép va 1am ting muc d¢ cang thang -
mot yéu t6 duoc cho 1a anh hudng tieu cuc dén tién
trinh sinh né [6]. Cuéi cung, 14 ché cai (43,75%) 1a
nhimng ca dé lta dau tién, nhom nay c6 nguy co dé
kho cao do dic diém gidi phau chua hoan thién va
thiéu kinh nghiém ran dé, phu hop véi két qua
nghién cttu ctia Cornelius va cs (2020) [7] vé ty le
dé kho cao ¢ cho céi lan dau sinh. Nhimg dic diém
tréen cho thdy, dé kho la hién tuwong da nguyén
nhan, doi hoi qua trinh theo doi sinh san sat sao va
danh gia som cac yéu to lién quan dé co ké hoach
can thiép phu hop, tir d6 gidm thiéu riai ro cho ca
ch6 me va choé con.
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3.2. Hiéu qua céc bién phap can thiép diéu tri

Trong 32 ca dé kho duoc mang dén Bénh xa,
c6 4 truong hop duoc can thiép bang oxytocin dau
tién, trong dé chi c6 1 truomg hop ché me ran dé
thanh cong, chiém ty lé 25%; ty 1é thanh cong thap
cuia bién phap tiém oxytocin (1/4 ca) phu hop véi
két qua nghién ctru cta Nguyén Thuy Thanh
Thanh va cs (2012) [1], Tran Ngoc Bich va cs
(2020) [5], cho thay phuong phap nay chi nén ap
dung trong diéu kién duoc chi dinh nghiém ngit,
khi khong c6 dau hiéu tac nghén co hoc [8]. Viéc

str dung oxytocin khong dung chi dinh c6 thé dan
dén bién chimg nghiém trong nhu v tir cung hoac
thai chét Ivu. Ba truong hop con lai can thiép bang
tay dat ty lé thanh cong trung binh (2/3 ca), yéu
cau trinh do6 chuyén mon cao va tuan tha quy trinh
vo trung nghiém ngit [9]. Bién ching co thé gap
bao goém: Tén thuong am dao, t cung, hoic
nhiém tring hau san néu thao tac khong dung ky
thuat. Cé 29 truong hop duoc can thiép bang phau
thuat va ty le phau thuat mé bat con & ché @é kho
thanh cong cao (100%).

Bang 2. Hiéu qua cac phuong phap can thiép diéu tri

Bién phap can thiép S6 con Thanh cong (con) Ty le %)
Tiém oxytocin va dung tay 4 3 75,00
Phau thuat 29 29 100,00

Phau thuat lay thai, du la phuong phap can
thiép xam 14n nhung mang lai két qua diéu tri toi
uwu nhat trong nghién cttu nay. Nhu vay, cé thé
nhan dinh rang, phau thuat ldy thai 1a lua chon
can thiép hiéu qua va an toan nhat trong xtt ly dé
kho & ché, dac biét khi cac bién phap khac
khong dat hiéu qua. Viéc lua chon phuong phap

can thiép can dua trén tham kham lam sang ky
luong, két hop voi chan doan hinh anh va chi sé
huyét hoc phu hop dé nang cao ty 1¢ song sot,
déng thoi giam thiéu bién ching cho ca ché me
va cho con.

3.3. Mot s0 tai bién 1am sang

Béng 3. Mot s0 tai bién thueong gip

Tai bién S6 ca (n) Ty le (%)
Non 6i sau stt dung thudc tién mé 24/29 82,8
Mat mau trong phau thuat 1/29 3,45
bt chi duong khau da sau mé 2/29 6,9
Nhiém trung vét mo 2/29 6,9

Két qua nghién ctru tir 29 ca phau thuat ldy thai
cho thdy, mot s6 tai bién 1am sang can duoc luu y
dé toi uu hoa hiéu qua diéu tri va cham sdéc sau mo.
Trong s6 nay, non 6i sau stt dung thudc tién mé xay
ra & 24 truong hop, cho thay day 1a tai bién phd bién
va dang quan tam. Nguyén nhan co thé do st dung
cac thudc tién mé nhu acepromazine hoac ho
opioid, von kich hoat trung tAm non ctia hé than
kinh trung wong. Ngoai ra, dac diém khén cap cta
cac ca m6 khién ché me chua duoc nhin an day dua,
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dan dén nguy co trao nguoc dich vi va hit phai, co
thé dan toi viem phdi hit, 14 mot bién chimg ning
néu khong duoc kiém soat. Mat mau trong phau
thuat, ghi nhan & mot truong hop (3,45%), cé thé
lien quan dén suw phét trién manh ctia he thong
mach mau vung tt cung trong giai doan cudi thai
ky. Mic du ty le thap, nhung day 1a tai bién c6 nguy
co cao néu phau thuat khong dam bao thao tic cam
mau chinh xac (Bang 3).

O giai doan hau phau, dut chi duong khau da
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va nhiém trung vét mé déu xay ra voi ty 1& 6,9%
(2/29). Viec dat chi co thé do cang sitta sau sinh
lam gian mo ving vét khau, gay chen ép lén duong
mo. Dong thoi, qua trinh phuc héi moé bi anh
hudng néu tuan hoan tai vung phau thuat bi han
ché, dan dén gidm oxy mo va cham lién seo. Hanh
vi liém vét mé va hoat dong cua cho con cing 1a
dac diém lam bat chi hodc gay nhiém trung.

So voi két qua nghién ctru ctia Tran Ngoc Bich
va cs (2020) [5], ty 1é nén 6i ctia cho trong nghién
ctru ndy cao hon dang ké (82,8% so voi 56,52%),
trong khi ty 1é nhiém triing va dut chi co6 xu huong
thap hon (6,9% so voi 8,69% va 13,04%). Su khac
biét nay co thé phan anh diéu kién gay me, kiém
soat hau phau va sy tuan tha huong dan tir chu
nudi. Tong thé, cac bién chimg duoc ghi nhan
trong nghién ctru nay déu nam trong pham vi kiém
soat duoc néu dam bao cac yéu to: Chudn bi tién
mé tot (nhin an, dung thuéc chong non), ky thuat

phau thuat chinh xac va quan ly cham séc hau
phau hiéu qua. Dé xuat xay dung quy trinh chudn
hoa trong can thiép sinh san phau thuat cho cho
cai 1a can thiét nham gidm thiéu rdi ro va tiang
cuong hiéu qua diéu tri.

3.4. Ty lé ché lanh vét thuong sau thoi gian
phiu thuat (n = 29)

Két qua theo doi thoi gian lanh vét thuong sau
phau thuat 14y thai & cho dé kho cho thay su khac
biét ro rét gitta hai nhom c6 tinh trang tuyén va
khac nhau trong luc sinh. Cu thé, & nhom cho cé
hién tuwong chay sira nhiéu trong luc dé (n = 8), chi
c6 25,0% (2/8) lanh vét thuong trong khoang 8 - 10
ngay, trong khi 75,0% (6/8) c6 thoi gian lanh vét
thuong trén 10 ngay. Nguoc lai, nhom cho co
tuyén vu cang stra binh thuong hodc khong cang
(n = 21) ghi nhan 76,2% (16/21) lanh vét thuong
trong vong 5 - 7 ngay va chi 23,8% (5/21) lanh vét
thuong trong khoang 8 - 10 ngay (Bang 4).

Bang 4. Ty lé ch6 lanh vét thirong sau thoi gian phau thuat

Tinh trang tuyén vi So l}rong S6 cho lanh véF 8- }O > 1\0

ch6é (n) | thuong5- 7 ngay ngay ngay
Chay stta nhiéu 8 0 2 6
Tuyén va binh thudng hodc khong cang stra 21 16 5 0
Téng cong 29 16 7 6

Su khac biét nay cho thdy, tinh trang tiét sita
nhiéu trong luc sinh c6 thé 1a yéu t6 1am cham qua
trinh lanh vét thuong hau phau. Co ché c6 thé lién
quan dén viéc tang tiét sita gdy am w6t ving vét
md, tao diéu kién thuan loi cho vi khuédn phat trién,
tr do lam tidng nguy co nhiém triung va kéo dai
phéan tng viém tai chd. Ngoai ra, hoat dong bu cua
chd con ciing c6 thé gay kich thich co hoc lén
vung bung dudi, anh huong dén suw 6n dinh ctia vét
khau. Theo Aiello (1998) [10], tinh trang tiét sita
nhiéu trong giai doan hau san c6 thé lam tang
nguy co nhiém trung vét mé do do 4m cao va su
tiép xuc thuong xuyén cta ché con véi ving bung
duoi, tr d6 anh huong dén tién trinh lanh vét
thuong. Két qua nay phu hop voi két qua nghién
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ctu cta Huynh Thi Bich Ngoc (2008) [11], khi ghi
nhan ty 1é nhiém trung vét mé va dut chi duong
may da sau phau thuat & choé me khong duoc cham
soc hau phau tot, dic biét 1a nhing truong hop cho
me liém vét thuong hodc cé tuyén vu tiét sita
nhiéu. Tuong tu, két qua nghién ctu ctia Nguyén
Thuy Thanh Thanh va cs (2012) [1] ciing nhan
manh vai trd6 ctia cham so6c hau phau va kiém soat
tiét sita trong viéc rut ngan thoi gian lanh vét
thuong va gidm bién chimg sau mé.

Nhu vay, viéc kiém soat tiét stta va cham soc
viung tuyén va trong giai doan hau phau la can
thiét, dac biét & nhitng cho me c6 hién tuong tiét
stta nhiéu. Cac bién phap nhu: St dung bang bao
vé vung bung, han ché ché con bu truc tiép trong
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nhitng ngdy dau sau mdé, vé sinh ving vét md
thuong xuyén c6 thé gép phan cai thién hiéu qua
lanh vét thuong.

4. KET LUAN

Ty lée dé khé & cho cai tai Bénh xa Thu vy,
Truong Cao dang Cong dong Dong Thap 1a
26,67%, voi cac dac diém lien quan gém: Dé lta
dau tien (43,75%), tién st tiém thuoc ngtra thai
(18,75%), phoi giong khong chd y va mang thai it
con (25%), cung hanh vi khong than thién véi chua
nuoi (12,5%).

Vé hiéu qua diéu tri, tiém oxytocin dat ty lé
thanh cong thap (25%), can thiép bang tay dat
66,67%, trong khi phau thuat mé lay thai cho két
qua toi vu voi ty 1é thanh cong 100%.

Mot s6 tai bién sau phau thuat nhu: Non 6i sau
tien mé (82,8%), dat chi va nhiém trung vét md
(6,9%) déu nam trong pham vi kiém soat néu cham
s6c hau phau dang cach.

Tinh trang tiét stta nhiéu trong luc sinh anh
huéng dén toc do lanh vét thuong, voi 75% s6 ca
thuoc nhom nay hoi phuc cham hon 10 ngay.
Nguoc lai, nhom cho me c6 tuyén vu binh thuong
ghi nhan 76,2% s6 ca lanh vét thuong trong vong 5
- 7 ngay.
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INVESTIGATION OF DYSTOCIA AND TREATMENT OUTCOMES IN BITCHES AT THE
VETERINARY CLINIC OF DONG THAP COMMUNITY COLLEGE
Ngo Phu Cuong', Tran Thi Cam Tu!, Le Thi Truc Phuong’,
Vo Duy Hoang', Nguyen Thi Pha Ly', Ngo Phu Vinh?
! Faculty of Agriculture, Natural Resources and Environment, Dong Thap University
?Faculty of Animal Husbandry, School of Agriculture, Can Tho University

Abstract
This study investigated the prevalence of dystocia in bitches, analyzed associated clinical
characteristics and evaluated the effectiveness of intervention methods at the Veterinary Clinic of
Dong Thap Community College from December 2023 to June 2025. Among 120 bitches
examined and treated for obstetric conditions, 32 cases were diagnosed with dystocia, accounting
for 26,67%. The predominant contributing factors included primiparity (43.75%), history of
contraceptive hormone administration (18.75%), pregnancy involving only one to two fetuses
combined with unintended mating (25%) and poor human-animal interaction (12.5%). Regarding
treatment outcomes, oxytocin administration yielded a low success rate (25.0%), manual
assistance resulted in moderate efficacy (66.67%), whereas cesarean section achieved the highest
success rate (100%). Common postoperative complications included vomiting following
premedication (82.8%), suture dehiscence, and surgical site infection (both at 6.9%). Excessive
lactation during parturition was associated with delayed wound healing post-surgery. The
findings underscore the importance of early diagnosis, appropriate selection of therapeutic
interventions and improved husbandry practices to enhance clinical outcomes and minimize
risks for both the dam and her offspring.
Keywords: Infervention, bitches, dystocia, surgery.
Ngay nhan bai: 29/7/2025
Ngay chuyén phan bién: 8/9/2025
Ngay thong qua phan bién: 26/9/2025
Ngay duyét dang: 28/10/2025
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ANH HUONG CUA KHAU PHAN CHO AN
LEN SINH TRUONG VA TY LE SONG CUA CA MU LAI (9
Epinephelus coioides x 5 E. lanceolatus)
GIAI BOAN CA GIONG

Nguyén Vin Diing” ", Nguyén Thi Thu Hing'
! Vien Nghién cttu Nudi trong thuy san 111

"Email- ngvandungria3@gmail.com

TOM TAT

Nghién cttu nay nham muc dich danh gia anh huéng ctia khadu phan cho an lén sinh trudng va ty
lé song ctia ca mu lai (9 Epinephelus coioidesx & E. lanceolatus) giai doan cé giong. Kich co ca
huong ban dau 1a 2,30 + 0,18 cm/con va 0,31 + 0,03 g/con. Thi nghiém duoc tién hanh trong 60
ngay, thiét ké ngau nhién hoan toan véi 5 nghiém thic bao gdém: 5%, 8%, 11%, 14% khai luong
than/ngay va doi ching (cho dn theo nhu cau ctia ca) va 3 lan 14p lai. Bé thi nghiém 1a bé
composite 500 L/bé chita 300 L nudc bién voi mat do 300 con/bé. Két qua cho thay, toc do tang
truong vé chiéu dai va khoi luong cao nhat & khdu phan 11% khéi luong than/ngay 1a 9,58
cm/con va 13,05 g/con. He s6 chuyén déi thic an dat thap nhat (1,85) & khau phan cho an 5%
khoi lwong, cao nhat (3,61) & khiau phan doi chimg. Nghiém thitc cho dn & khau phan 11% khai
luong than ciing cho ty 1é phan dan vé chiéu dai va khoi luong thap (CVy: 11,70% va CVy:
12,23%), ty e song cao (63,36%). Nhu vay, khdu phan cho an phu hop trong wong nudi ca mu lai
giai doan ca giong la 11% khai luong than dé toi vu toéc do sinh trueong va ty 1é song.

T khoéa: C4 mui lai, @ Epinephelus coioides x 3 E. lanceolatus, khau phan cho 4n, sinh truong,

ty I¢ song.

1. DAT VAN BE

Ca mu lai OGGG (Q Epinephelus coioidesx &
E. lanceolatus) 1a con lai gitra cA mu cham cam cai
(£. coioides) va ca mu nghé duc (E. lanceolatus).
Hién nay, ca mu lai dang duoc danh gia la mot
trong nhimg doi twong nudi bién tiém nang nho
cac uu diém vuot troi duoc thira hudng tir ca bo me
nhu: Toéc d¢ sinh truéng nhanh, kha nang thich
nghi tot voi cac hé thong nuoi khac nhau, gia tri
thuong phdm cao va dic biét 1a kha nang tiéu hoa
va stit dung hiéu qua thitc an cong nghiép [1], [2].

Trong nudi trong thily san, viéc xac dinh khau
phan cho an t6i wu 1a yéu t6 quan trong, anh
hudng truc tiép dén toc do sinh trueong va hiéu qua
stt dung thic an ctia ca. Khau phan cho an t6i wu
khong chi thuc d4y tiang truong ma con la giai
phap ky thuat nhim ngan chan suy gidm chat
lwong nuéce do thire an du thira tich tu, tir d6 giam
thiéu tac dong tiéu cuc dén moi truong va sic
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khée ca nuoi [3], [4]. Nhiéu nghién ctru da ching
minh mai twong quan thuan gitta luong thic an
tiéu thu va toc do sinh trudng ¢ nhiéu loai ca bién.
Tuy nhién, khi tang khau phdn cho an vuot
nguong toi wu sé lam tang hé so chuyén déi thiec
an (FCR), dan dén giam hiéu qua kinh té [5], [6].
Khau phan cho an to6i uu c6 su khac biét ro rét
gitta cac loai, giai doan phat trién va hé théng nuoi
[7]. Giai doan ca giong la giai doan c6 toc do sinh
truéng nhanh, nhu cau dinh dudng va niang luong
& muc cao nhat. Vi vay, viéc cung cap khdu phan
cho an toi vu rat quan trong dé duy tri 6n dinh toc
do sinh truong [8]. Mic du da c6 nhing nghién
ctru vé nhu cau protein va lipid trén c4 mu lai
TGGG (? Epinephelus fuscoguttatus x 3 E.
lanceolatus) [9], tuy nhién thong tin vé kh4u phan
cho an t6i wu trén ca4 mu lai noi chung va ca mu lai
OGGG ndi rieng con rat han ché. Viec xac dinh
kh4u phan cho an thich hop 1a mét trong nhing
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chi tieu ky thuat quan trong quyét dinh dén hiéu
qua kinh té va dam béo tinh bén vimg trong san
xuat giong thuong mai doi twong nuoi tiém ning
nay.

Muc tiéu ctia nghién ctru nham x4c dinh khau
phan cho an thich hop va danh gia anh huéng cta
cac khau phan cho an lén toc do sinh trudng, ty lé
song, he so6 FCR va ty lée phan dan ctia c4 mu lai
OGGG giai doan giong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Ca mu lai OGGG 32 ngay tudi (chiéu dai trung
binh: 2,30 + 0,18 cm; khai luong trung binh: 0,31 +
0,03 g), khée manh, cad da an hoan toan thic an
tong hop (NRD, INVE, Thai Lan).

Thi nghiém duoc thuwc hién tai Trung tam
Nghién ctru va Phat trién nuoi bién Nha Trang,
Vién Nghién cttu Nuoi trong thiay san III (Pai 1o
Nguyén Tat Thanh, phuong Nam Nha Trang, tinh
Khanh Hoa).

2.2. Phuong phap nghién ctru

C4a mu lai OGGG duoc 14y tir ngudn san xuat
giong nhan tao tai Trung tAm Nghién ctru va Phat
trién nuoi bién Nha Trang, ca duoc bo tri ngau
nhién trong cac bé composite 500 L/bé voi mat do
300 con/bé. Thi nghiém dugc tién hanh véi 5
nghiém thitc khau phan cho an khac nhau:
Nghiém thttc 1: Stt dung kh4u phan cho an 5% khoi
luong than/ngay; nghiém thirc 2: Sir dung khiu
phan cho an 8% khoi luong than/ngay; nghiém
thitre 3: St dung khau phan cho an 11% khoi luong
than/ngay; nghiém thtc 4: St dung khiu phan
cho an 14% khoi luong than/ngay va nghiém thic
5: Doi chimg (cho an theo nhu cau dén khi ca
ding an, la phuwong phap dang duwoc ap dung tai
cac trai san xuat giong ca mu).

Quan ly va cham soc: Thic an NRD (kich c&
tr 500 - 1.200 pm; ham luong protein 55%, lipid 9%
va chat xo 1,9%) duoc stt dung cho ca an, dinh ky
10 ngay xac dinh khoi luong ca & cac nghiém thuc
thi nghiém dé diéu chinh lwong thic an cho an
phu hop, moéi nghiém thic 30 con. Men vi sinh
(BZT, téng Bacillus spp. 5 x 10° cfu/g) duoc dua
vao bé wong 3 ngay/lan. Cho ca an 3 lan/ngay (8
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gio, 12 gio va 16 gio). Ché do siphon, thay nudc
duoc tién hanh hang ngay vao budi chiéu (thay
khoang 70 - 90% luong nudc trong bé). Cac thong
s6 moi truong trong bé wong nuodi duoc kiém tra
hang ngay, duy tri 6n dinh va giong nhau ¢ tat ca
cac nghiém thuc. Thi nghiém duwoc thuc hién
trong nha c6 mai mai che, duy tri suc khi lién tuc
24/24 gio. Mbi nghiém thic duoc 1ap lai 3 1an, duoc
thiét ké theo phuong phap ngau nhién hoan toan.
Thoi gian thi nghiém 60 ngay.

Chi tieu theo doi va danh gia: Toc do sinh
truéng va ty lé song, ty 1¢ phan dan va heé so
chuyén d6i thic an.

2.3. Thu thap va xtt ly s6 liéu

- Xac dinh cac chi tiéu moi truong:

Nhiéet do: Do 2 lan/ngay (8 gio va 14 gio) bing
nhiét ké thuy ngan, do chinh xac 1%.

bo man: Do 5 ngay/lan bang khiac xa ké
Refractometer, @6 chinh xac 1%o.

pH: Do 2 lan/ngay (8 gio va 14 gio) biang may
Handy Gamma, d6 chinh xac 0,01 don vi.

DO: Do bang may do oxy cam tay (DO orion), do
chinh xac 0,1 mg/L.

Ammonia (NH,): Do 5 ngay/lan bang ammonia
test kit Sera (Puc).

- X4ac dinh toc do sinh trudng ctia ca:

Thu ngau nhién 30 con méi bé dé xac dinh
chiéu dai va khéi luong vao thoi diém bat dau va két
thuc thi nghiém. Trong d6, chiéu dai toan than (TL -
Total length) duoc do tir mom ca dén cuoi vay dudi
bang thudc ké c6 do chinh xac 1 mm. Khéi luong
(BW - Body weight) duoc xac dinh bing can phan
tich c6 do chinh xac 0,01 g.

+ Toc @6 sinh truong tuyét doi vé chiéu dai
(Daily Length Gain, DLG).

L>— L
2 (cm/ngay)

DLG =

+ Toc do sinh truong dac trung vé chiéu dai
(Length - Specific Growth Rate, L.SGR).

LnlL2—Lnli
t2—n

L.SGR = x100 (%/ngay)
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+ Toc do sinh truong tuyét doi vé khoi luong
(Daily Weight Gain).
DWG === (g/ngay)
+ Toc do sinh trudng tuong doi vé khoi luong

(Weight - Specific Growth Rate).

W.SGR=¥_:':‘mr 100 (%/ngay)

Trong do: L, 1a chiéu dai (cm); W, 1a khoi
luong (g) tai thoi diém ban dau t;; L, 1a chiéu dai
(cm); W, 1a khoi luong (g) tai thoi diém t,

- Ty 1é phan dan cda ca thong qua hé s6 bién
thien (Cv%):

Xac dinh hé so bién thien dé danh gia mic do
déng déu cta c4 wong nudi & cac khiu phan cho
an khac nhau tai thoi diém bat dau va két thac thi
nghiém.

Cv=25x100 (%)
U

Trong d6: Cv (%) la hé so bién thién
(Coefficient of variation); ola d lech chuidn
(Standard Deviation); p la gia tri trung binh
(Mean).

- Heé so chuyén d6i thic an (FCR): FCR =

TFG
TWC

Trong do: TFG la téng luong thic an ca st
dung; TWG la khoi luong ca dat duoc.

- Ty 1é séng (S%): S% = F v 100%

Trong d6: Nt 1a s6 c4 tai thoi diém t; No 1a s0
ca tha ban dau.

Thu thap va luu trit s6 liéu trén phan mém
Microsoft Excel. Phan tram (%) ty lé song duoc
chuyén sang arcsin trudce khi tién hanh phan tich
thong ké. Su anh hudng ctia khiu phan cho an lén
cac chi tiéu danh gia duoc phan tich bang phuong
phap phuong sai mot yéu t6 (one-way ANOVA)
trén phan mém SPSS 20.0. Khi ¢6 su sai khac gitra
cac nghiém thic, phép kiém dinh Duncan’s duoc
str dung dé xac dinh su sai khac v6i mirc y nghia p
<0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Mot s6 yéu t6 moi truong trong qué trinh
thi nghiém

Céac yéu t6 moi truong trong qua trinh thi
nghiém wong nudi ca mu lai OGGG giai doan
giong & cac khau phan cho an khac nhau duoc
trinh bay trong bang 1.

Bang 1. Mot s6 yéu t6 moéi truong trong qua trinh thi nghiém

Chi tieu theo doi Khau phan cho an (% khai luong than/ngay)

5 8 11 14 boi ching
Nhiét do (°C) 28,5+0,2 28,3+0,5 28,2+0,4 28,5+0,3 28,3 +0,6
pH 7,9-8,2 7,8-8,2 7,8-8,1 8,0-8,3 7,9-8,2
Do man (%) 32,3+0,6 32,6 £0,5 32,2+0,3 32,3+0,4 32,5+0,2
DO (mg/L) 51+0,5 5,0+ 0,6 55+0,5 53+0,2 52+0,5
NH; (mg/L) 0,020 + 0,003 0,021 + 0,004 0,025+ 0,003 | 0,027 0,005 | 0,035+ 0,004

Ghi chu: So liéu trong bang duoc trinh bay duoi gid tri trung binh + do léch chuan.

Cac thong s6 moi truong trong qua trinh wong
nuoi ca mu lai OGGG dugc duy tri 6n dinh va nam
trong khoang thich hop cho cac loai ca bién. Nhiét
d0 nuoc trung binh trong suét thoi gian thi
nghiém dao dong tir 28,2 - 28,5°C; d0 man trung
binh ttr 32,2 - 32,6%0; d0 pH dao dong tix 7,8 - 8,3 va
ham luong oxy hoa tan tit 5,0 - 5,3 mg/L; ham
lwong ammonia dao dong tir 0,020 - 0,035 mg/L.
Theo Boyd (1998) [10], khoang pH thich hop cho

st phat trién ctia dong vat thay san 1a 6,5 - 9,0 va
khoang bién dong trong ngay phai nhé hon 0,5
don vi, nhiét d¢ thich hop cho nhiing loai s6ng
trong viing nudc am la tir 25 - 32°C. Ham luong oxy
hoa tan va d0 man thich hop trong wong nuoi ca
mu cham cam (£, coioides) 1a 5,5 mg/L va 32%o
[11]. Nhiét @ thich hop cho ca ma lai TGGG dao
dong 29 - 30°C; pH dao dong 6,5 - 8,5; ham luong
oxy hoa tan 5 mg/L [12]. Nhiét do tai thoi diém thi
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nghiém dao dong 27 - 29°C, vi thi nghiém duoc
thuc hién trong nha c6 mai che, su khac biét vé
nhiét d6 nay khong anh hudng dén su bat moéi cua
ca mu lai OGGG, ca trong thi nghiém van bat moi
tot. Két qua ham lwong ammonia duoc ghi nhan
trong nghién ctru nay ciing tuong dong voi két qua
wong nudi trén ca mu cham cam, c4 mu cop va ca
mu nghé (0,02 mg/L) [13], ca mu lai TGGG (0,05
mg/L) [14]. Nhu vay, cac thong s6 moi truong

trong thi nghiém khong anh hudng dén sinh
truong va phat trién cta ca mu lai OGGG va déu
nam trong khoang thich hop.

3.2. Toc @9 sinh truéng

To6c d@o sinh trudng vé chiéu dai, khoi luong va
ty 1é phan dan gitta cac nghiém thuc thi nghiém
duoc thé hién ¢ bang 2.

Bang 2. Toc d¢ sinh trudng va ty 1é phan dan ctia c4 mu lai & cac khdu phan cho dn khac nhau

Cac chi tieu Kh4iu phan cho an (% khai luong than/ngay)

theo doi 5 8 11 14 bai chimg
TL ban dau (cm) 2,30+0,18
TL cudi (cm) 8,42 + 0,86* 9,31+0,63" 9,58 + 0,62" 9,46 +0,91° 9,19 + 0,60
DLG (cm/ngay) | 0,102+ 0,02* | 0,117 +0,015" | 0,121+0,011" | 0,119+0,016" | 0,115+ 0,010"
SGR; (%/ngay) 2,15+ 0,19° 2,32+0,18 2,37+0,16 2,35+ 0,22° 230+0,17°
CV; (%) 18,35 + 3,04" 12,93 + 1,02* 11,70 = 0,412 13,24 +1,14* 11,64 +1,33*
BW ban dau (g) 0,31+0,03
BW cuoi (g) 11,11 + 1,422 12,52 + 0,94° 13,05 + 0,92° 13,03 + 1,36" 12,63 + 1,02"
DWG (g/ngay) 0,180 + 0,024* | 0,204 + 0,016" | 0,212+ 0,016" | 0,212+ 0,023 | 0,205+ 0,017"
SGRy (%/ngay) 5,91 +0,24* 6,17 £ 0,23* 6,22 + 0,18 6,21 £ 0,24* 6,16 + 0,20°
CVy %) 22,98 £ 8,17 13,59 + 0,66" 12,23 + 1,48 14,71 + 1,50 10,55 + 0,81°

Ghi chu: So' liéu trong bang duroc trinh bay dudi gid tri trung binh + dp léch chudn, voi cdc chir cdi
khdc nhau trong cung mot hang khac nhau co y nghia thong ké (p < 0,05). TL: Chiéu dai toan than; BW:
Khoi lwong than; CV, y: Ty Ié phan ddn vé chiéu dai va khoi luong.

Két qua phan tich thong ke cho thay, cac khiu
phan cho an khac nhau anh hudéng c6 y nghia
thong ké (p < 0,05) dén cac chi tiéu sinh trudéng vé
chiéu dai (TL, DLG, SGR,) va khoi luong (BW,
DWG, SGRy) cua ca mu lai OGGG. Téc do sinh
truong vé chiéu dai va khoi luong clia ca mu lai
OGGG dat cao nhat & nghiém thtic khdu phan cho
an 11% khoi luong than (TL: 9,58 cm; DLG: 0,121
cm/ngay; SGR;: 2,37%/ngay; BW: 13,05 g; DWG:
0,212 g/ngay; SGRy: 6,22%/ngay, lan luot), thap
nhat ¢ nghiém thitc khau phan cho an 5% khoi
lwong than (TL: 8,42 cm; DLG: 0,102 cm/ngay;
SGR;: 2,15%/ngay; BW: 11,11 g; DWG: 0,180
g/ngay; SGRy: 5,91%/ngay, lan luot) (p < 0,05).
Tuy nhién, gitta cac nghiém thic st dung khau
phan cho an 8%, 11%, 14% khoi luong than va doi
ching khong co6 su khac biét c6 y nghia thong ké
vé sinh truong (p > 0,05). Piéu nay cho thay, sinh
truong cta ca mu lai OGGG ¢ nghiém thirc khiu
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phan cho an 8% khoi luong than da dat dén gan
muc t0i vu va khi tang khau phan cho an lén 11%
va 14% khoi luong than cing khong c6 su khac
biét vé sinh trudng.

Két qua nay phu hop voi két qua nghién ctu
khéc, da chung minh duoc moi lién hé ty 1é thuan
gitta toc do sinh trudng va khiu phan cho an thich
hop trong wong nudi mot s6 doi tuong ca bién
[15], khau phan cho dn 11% khai luong than cta ca
mu lai OGGG trong nghién cttu nay cao hon so voi
mot s6 loai ca mu khac nhu: C4 mu chdm cam la
2,5% [16], ca mu E. polyphekadion la 4% [17], ca
mu lai TGGG giai doan giong 16m 1a 4,23% [18], ca
mu da bao 1a 5% [19], nhung lai tuong dong voi
mot so loai ca c6 toc do sinh truong nhanh nhu ca
chim vay vang (7. blochli) 1a 9 - 15% khoi luong
than [20], [21], c4 chim (Trachinotus marginatus)
la 8% khoi luong than [22]. Su khac biét nay phan
anh su khac nhau vé nhu cau dinh dudng, kha
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nang tiéu hoa va st dung hiéu qua thic an gika
cac loai, cac giai doan phat trién. Chinh vi vay, can
xac dinh kh4u phan cho an thich hop cho timg
loai, timg giai doan cu thé dé dat duoc hiéu qua tot
nhat trong wong nuoi.

Céac khau phan cho an khac nhau da anh
hudng cé y nghia thong ké (p < 0,05) dén ty lé
phan dan vé chiéu dai va khoi luong. Ty 1é phan
dan vé chiéu dai va khai luong ctia ca mu lai dat
cao nhat & nghiém thttc stt dung khau phan cho an
5% khoi luong than (CV;: 18,35% va CVy: 22,98%),
thap nhat & kh4u phan cho an 11% khéi luong than
(CV: 11,70% va CVy: 12,23%) (p < 0,05). Tuy
nhién, khong cé su khac biét co y nghia thong ké
gitta cac nghiém thtrc stt dung khau phan cho an
8%, 11%, 14% khoi luong than va doi ching (p >
0,05). Két qua nay ghi nhan khiu phan cho an
thich hop gop phan lam gidm dang ké su phan dan
trong wong nudi ca [23]. Khi khau phan cho an bi
han ché (5% khoi luong than), su canh tranh thic

an trong quan dan ting dan dén tang ty lé phan
dan. Khi khdu phan cho an tang dan va dat dén
muc t0i vu (11% khoi luong than), su canh tranh
thitc an trong quan dan giam, dam bao cac ca thé
trong quan dan déu an da thirc an, tir d6 cai thién
ty lé phan dan. Két qua nay phu hop voi két qua
nghién ctu trén ca chim vay vang, khi tang khau
phan cho an thi ty 1é phan dan giam [24]. Tuy
nhién, két qua nghién ctru ctia Cunha va cs (2013)
[22] trén ca chim (7. marginatus) & khiu phan cho
an tir 4 - 20% khoi luong than, da ghi nhan khong
c6 su khac biet vé ty le phan dan (dao dong tir 17,3
- 19,8%). Diéu nay cho thay, viec cung cap khiu
phan cho an t6i wu giup cai thién ty 1é phan dan.
3.3. Ty le song va hé s6 chuyén déi thirc dn

Kh4u phan cho an khac nhau anh huéng ro rét
dén hé so chuyén ddi thirc an (FCR) cta ca mu lai
OGGG giai doan wong nudi tir ca huong 1én ca
giong (p < 0,05).

Bang 3. Ty lé song va hée s6 FCR ctia ¢4 mu lai

Cac chi tiéu theo Kh4u phan cho an (% khoi luong than/ngay)
doi 5 8 11 14 bai chimg
FCR 1,85+ 0,12¢ 1,98 + 0,17¢ 2,48 + 0,12 2,91+ 0,46 3,61+0,31*
Ty le song (%) 54,36 + 8,51° 66,95 + 5,56 63,36 + 3,35* | 65,62+9,66* | 61,24+ 2,77*

Ghi chu: So' liéu trong bang duroc trinh bay dudi gid tri trung binh + dp léch chudn, voi cdc chir cdi
khdc nhau trong cung mot hang khac nhau co y nghia thong ké (p < 0,05).

C4a mu lai OGGG st dung khau phan cho an
5% va 8% khoi luong than dat gia tri FCR thap nhat
(1,85 va 1,98) va khong cé su khac biét co6 y nghia
thong ké ¢ hai nghiém thirc nay (p > 0,05). Gia tri
FCR tang dang ké va dat cao nhat & khiu phan doi
ching (3,61). Gia tri FCR ¢ khau phan cho an 5%
va 8% khoi luong than chi bang khoang 1/3 so véi
kh4u phan doi ching (3,61) va thap hon dang ké
so v6i khdu phan cho an 11% khoi lwong than
(2,48) va 14% khoi luong than (2,91). Diéu nay cho
thay, khi kh4u phan cho an vuot qua mtc toi wu dé
duy tri toc do sinh trudng cuc dai, lwong thic an
du thira sé ting lén dan dén lang phi thic an va
lam giam hiéu qua st dung thitc an, lam taing FCR
do ca chi c6 kha nang chuyén héa mot luong thirc
an nhat dinh thanh sinh khéi, khau phan cho dn 8%
khoi luong than giup giam mot luong thitc dn dang
ké so voi khdu phan cho an 11% va 14%, sé lam
giam chi phi san xuat, t6i vu hoa loi nhuan. Két
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qua nghién ctu nay pht hop voi két qua nghién
ctru ctia Ngo Van Manh va cs (2015) [20] trén ca
chim vay vang (7. blochli), gia tri FCR dat cao
nhat & khidu phan cho an 15% khoi luong than
(1,95), thap nhat & khau phan cho an 3% khoi
luong than (0,85). Bén canh d6, nghién cttu cta
Zhi va cs (2006) [16] trén cd md chdm cam (£
coioides) ciing cho thay gia tri FCR thap hon dang
ké & khau phan cho an 2% khéi luong than so véi
kh4u phan cho an & muc trén 2% khoi luong than.
Gia tri FCR trong wong nuoi ca R. kutum dat thap
nhat & khdu phan cho an 2,5% khoi luong than
(3,34) va cao nhat & khiu phan cho an 10% khoi
luong than (6,32) [25]. Trai nguoc voi nhitng nhan
dinh trén, két qua nghién ctru cia Abdullah va cs
(2013) [17] trén ca mu E. polyphekadion cho thay,
gi4 tri FCR cao nhat & khau phan cho an 1% khoi
luong than (1,01), thap nhat & khau phan cho an
3% khoi luong than (0,32). Diéu nay ching to, su
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anh huong ctia khau phan cho an khac nhau lén
gi4 tri FCR trong uong nudi mot so loai ca 1a khac
nhau, gia tri FCR cang thap thi hiéu qua kinh té
cang cao [6].

Ty le song ctia ca mu lai OGGG & cac nghiém
thic khac biét khong co y nghia thong ké (p >
0,05). Mac du khong c6 su khac biét thong ké
nhung ty 1é song cta ca mu lai OGGG & nghiém
thic khiu phan cho an 8%, 11%, 14% khoi luong
than va doi chung cho két qua cao hon (66,95%;
63,36%; 65,62%; 61,24%, lan luot) so véi nghiém
thitc kh4u phan cho an 5% khoi luong than
(54,36%). Ty le song thap & khiu phan cho dn 5%
khoi luong than co6 thé do luong thitc an cung cap
dudi mutrc t6i vu cho sinh truéng cua ca mua lai
OGGG, lam tang su canh tranh thitc an dan dén ty
1é phan dan cao (22,98%), dong nghia voi sy xuat
hién céac ca thé nhé hon va co6 thé tré thanh muc
tiéu ctia hanh vi an thit déng loai & giai doan ca
giong, diéu nay cing duoc ghi nhan trén ca mu
cham cam [26]. Nhiéu nghién cttu tuong tu ciing
ghi nhan, khau phan cho dn khong anh huéng co y
nghia thong ké dén ty lé song, nhu trén ca Kutum
(R frisi) [25] va ca chim vay vang (7. blochli)
[20]. Tuy nhién, nghién ctu trén ca mu E.
polyphekadion cho thay, ty lé song vuot troéi hon &
kh4u phan cho an 2%, 3%, 4% khoi luong than
(93,5%; 95,5%; 95%, 1an luot) so voi khau phan cho
an 1% khoi luong than (93,7%) [27]. Viéc xac dinh
kh4u phan an cho an thich hop 1a mot trong nhitng
chi tiéu quan trong trong san xuat giong ca mu lai,
vi n6 khong chi t6i uu héa toc do sinh trudng va ty
lé song ma con giup giam chi phi san xuat va giam
6 nhiém moi truong nudc [4].

4. KET LUAN VA KHUYEN NGHI

4.1. Két luan

Trong diéu kién thi nghiém, kh4u phan cho an
11% khoi lwong than/ngay la phu hop cho sinh
truémg. Tuy nhién, cac chi tiéu sinh truong, ty lé
phan dan khong cé su khac biét co y nghia thong
ké gitra khau phan cho an 8%, 11%, 14% khoi luong
than/ngay. He s6 FCR & kh4u phan cho an 8% khoi
luong than/ngay (1,98) thap hon dang ké so voi
kh4u phan cho an 11% khéi luong than/ngay
(2,48) va 14% khoi luong than/ngay (2,91). Do do,
trong thuc té san xuat cé thé stt dung khau phan
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cho an 8% khoi luong than/ngay dé t6i uu hiéu qua
san xuat giong.

4.2. Khuyén nghi

Nghién cttu anh hudng ctia thitc 4n va tn suat
cho an trong wong nuoi ca mu lai OGGG giai doan
giong.
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EFFECT OF DIFFERENT FEEDING LEVELS ON GROWTH AND SURVIVAL RATE OF JUVENILE

HYBRID GROUPER (9 Epinephelus coioidesx 3 E. lanceolatus)
Nguyen Van Dung!, Nguyen Thi Thu Hang®
!Research Institute for Aquaculture No.3
Abstract

The present study aimed to evaluate the effects of feeding level on growth and survival rate of
hybrid grouper (? Epinephelus coioidesx & E. lanceolatus) during the juvenile stage. The initial
size of fingerling was 2.30 + 0.18 cm/individual and 0.31 + 0.03 g/individual. The experiment
was conducted for 60 days using a completely randomized design with five treatments,
including feeding levels of 5%, 8%, 11%, 14% of body weight per day and a Control treatment (fed
to satiation) and three replications. The container used was a composite tank of 500 L/tank
filled with 300 L of seawater with a density of 300 fish/tank. The results showed that the highest
growth in both length and weight was obtained at the feeding level of 11% of body weight per
day (9.58 cm/individual and 13.05 g/individual). The lowest feed conversion ratio (1.85)
occurred at the 5% feeding level, while the highest (3.61) was observed in the Control treatment.
The 11% feeding level also resulted in low size variation (CV;: 11.70% and CVy: 12.23%) and a
high survival rate (63.36%). Thus, the appropriate feeding level for rearing hybrid grouper
fingerlings to optimize growth performance and survival is 11% of body weight per day.

Keywords: Hybrid grouper, @ Epinephelus coioides x & E. lanceolatus, feeding level, growth,
survival rate.
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ANH HUOGNG CUA NHIET B0, O MAN
BEN TY LE SONG VA TOC D0 SINH TRUONG
CUA AU TRUNG TOM CANG SONG
(Macrobrachium nipponense, de Haan 1849)

Lé Van Khoéi!, Tran Vin Tam"2, Kim Van Van*"
Vien Nghién ctru Nuoi trong Thuay sdn 1

“Vién Kinh t€ va Quy hoach Thiiy sin

*Khoa Thuy san, Hoc vién Nong nghiép Viét Nam

* Email: kvvan@vnua.edu.vn

TOM TAT

Toém cang séng (Macrobrachium nipponense, de Haan 1849) 1a loai giap xac nudc ngot cé gia tri
kinh té cao va thudc danh muc loai thily san dwoc phép kinh doanh tai Viét Nam. Tuy nhién,
ngudn giong hién nay cha yéu dua vao khai thac tu nhién, chua dap tmg nhu cau san xuat.
Nghién ctru nay duoc thuc hién nham danh gia anh huéng ctia do man va nhiét do dén ty 1é song
va toc do sinh truéng ctia au tring tom cang soéng, qua do cung cap co sé khoa hoc cho viéc hoan
thién quy trinh san xuét giong nhan tao. Hai thi nghiém doc 1ap dwoc bo tri: (i) thi nghiém do
man voi cac muc 0, 5, 10, 15%o; (i) thi nghiém nhiét do voi cac mie 20, 25, 30, 35°C. Moi nghiém
thirc duoc 14p lai 3 1an. Két qua cho thay, ca do man va nhiét do déu anh hudng dang ké dén ty le
song va toc do sinh truong ctia 4u trung. Do man tir 0 - 5% cho ty 1é song va tang trudng cao
nhat, cao hon c6 y nghia théng ké so voi cac mirc tir 10 - 15%0 (p < 0,05). Nhiet do tir 25 - 30°C 1a
khoang t6i wu cho qua trinh wong nuéi, gidp 4u trung sinh trudng tot va ty 1é song cao. Nghién
ctru khuyén nghi duy tri do man tir 0 - 5%0 va nhiét do tir 25 - 30°C trong giai doan uong au triing

nham nang cao hiéu qua san xuat giong tom cang song.

Tir khéa: Au trung, Macrobrachium nipponense, nhiét do, do man.

1. BAT VAN BE

Toém cang séng (Macrobrachium nipponense,
de Haan 1849) la loai giap xac nudc ngot cé gia tri
kinh té cao va nam trong danh muc loai thity san
duoc phép kinh doanh tai Viet Nam [1]. Loai nay
c6 pham vi phan b6 tuy nhién rong, xuat hién &
nhiéu quoc gia va ving lanh thé nhu: Trung Quéc,
Nhat Ban, Han Quéc, Viet Nam, Myanmar, Dai
Loan [2 - 5]. Tom cang song duoc danh gia 1a doi
tuong c6 tiém nang phat trién trong nuodi trong
thay san nho kha nang thich nghi tot voi diéu kién
moi truong, c6 thé di cu gitta nudc ngot va nudc lo,
chiu dugc nhiet do thap vao mua dong va dac biét
la c6 kha nang sinh san hoan toan trong moi
truong nudc ngot [6]. Tuy nhién, nghé nuodi tom
cang song hién van chua phat trién manh do chua
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cht dong duoc nguodn giong; phan 16n giong phuc
vu san xuat van phu thugc vao khai thac tu nhién,
trong khi ky thuat san xuat giong nhan tao con gap
nhiéu han ché.

Trong quy trinh san xuat giong thay san, cac
yéu t6 moi truong nhu nhiét do va do man co vai
tro quyét dinh dén hiéu qua wong nudi. Nhiét do
anh huong truc ti€p dén sinh truong, toc do trao
d6i chat, hoat dong enzyme, thoi gian chuyén giai
doan va ty 1é song cta 4u trung; nhiét do khong
pht hop c6 thé lam gidm manh ty lé song hodc gay
chét hang loat. P6 man 1a yéu t6 quan trong lién
quan dén can biang ion va cac hoat dong sinh ly
cuia giap xac trong moi truong nudc, kha nang 16t
X4c va qua trinh bién thai cta au trung; viéc duy tri
do6 man t6i wu sé gép phan cai thién ty 1é song va
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toc do ting truong; con & do man cao sé gay ton
thuong cau triuc mé mang cua tom cang song [7,
8].

Két qua nghién ctru ctia Shekk va cs (2023)
[8] ghi nhan két qua 4u tring tom cang song wong
& do6 man 5%o cho ty lé song cao nhat 1a 52% va &
do6 man 12%o cho ty lé song thap chi dat tur 4 - 9%; ty
lé song cua 4u trung ty lé nghich véi nhiét do. Do
do, viéc nghién cttu anh huwong ctia nhiét do va do
man dén ty lé song va ting trudng cta au triung
tom cang song trong giai doan dau phat trién 1a
can thiét, nham xay dung quy trinh wong nuoéi
giong phu hop trong diéu kién nhan tao.

Tt nhitng yéu cau thuc tién trén, nghién ctu
nay duoc tién hanh nham danh gia anh hudng cta
4 murc nhiét @6 (20, 25, 30, 35°C) va 4 muc d6 man
(0, 5, 10, 15%0) dén ty 1é song va toc do sinh trudng
cta 4u trung tom cang song. Két qua nghién ctu
sé xac dinh dugc khoang nhiet o va @6 man t6i wu
cho qua trinh vong nuoéi au trung, gép phan nang
cao hiéu qua san xuat giong tom cang song trong
thuc tién.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

Au trung tom cang séong & giai doan Zoea II
(Hinh 1), c6 kich thuéc dong déu va sic khoe tot,
dat tir 2,18 - 2,19 mm/con, dugc st dung trong thi
nghiém. Nguén 4u trung duoc ldy tr mo hinh
thuoc dé tai “Nghién ciu, hoan thién quy trinh ky
thuit san xudt nhin tao giong va nuoi thuong
phadm tom cang song trén dia ban tinh Hung Yén”
[9].

Bé wong au trung la bé composite hinh tron,
thé tich 250 L/bé (dung tich nudc st dung trong
thi nghiém 1a 200 L). Trudc khi bo tri thi nghiém,

cac bé duoc vé sinh, rira sach, sat khuin va phoi
kho trong 1 - 2 ngay. Tat ca bé duoc dat trong nha
c6 mai che va trang bi hé thong suc khi dé dam
bao cung cap du 6xy hoa tan trong suét qua trinh
thi nghiém.

. R
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Hinh 1. Au triing tom cang s6ng
& giai doan Zoea II

Nguoén nuoc st dung duoc 14y tir giéng khoan,
xtt ly so by bang thuéc tim (KMnO,) dé khtr sat,
sau d6 st dung Poly Aluminium Chloride (PAC)
dé keo tu va lang can [10].

2.2. Thoi gian va dia diém nghién ctru

- Thoi gian thuc hién thi nghiém: Tu ngay
10/5/2025 dén ngay 30/5/2025.

- bia diém thuc hién thi nghiém: Hop tac xa
Nong nghiép Thuy san Tan Hung (xa Hiép Cuong,
tinh Hung Yén).

2.3. Phuong phéap b6 tri thi nghiém

Hai thi nghiém duoc tién hanh nham danh gia
yéu to (40 man va nhiet do) anh huéng dén ty le
so6ng va sinh truong cua 4au trung tom cang song.
So d6 bo tri thi nghiém dugc thé hién & hinh 2.

Anh hudng ctia nhiét do, @0 man dén ty lé song, thoi gian bién thai va toc do
sinh truong cta au trung tom cang song

————

\

Do man (%o)

Nhiét do (T°C)

0 ) 10 15

20 25 30 35

NTS1 NTS2 NTS3 NTS4

NTT1 NTT2 NTT3 NTT4

Hinh 2. So @6 b6 tri thi nghiém
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Thi nghiém 1 nham danh gia anh hudng & 4
muttc d0 man khac nhau (0, 5, 10, 15%0) trong diéu
kién nhiét d6 nuoc tue 25 - 27°C. Do man duoc pha
ttr 2 nguon nudc: Nudc ngot (0%0) va nudc bién
(30%0). Phuong phap pha do man theo cong thic
sau:

Vi N2-N
V2 N-NI
V=V1+V2

Trong d6: V 1a téng thé tich sau khi pha tron,
c6 do man N (m®; V1 1a thé tich nudc c6 do min
N1 (m®); V2 1a thé tich nudc c6 do man N2 (mP).

Bang 1. Bang pha @6 min cho thi nghiém

Do mian N Thé tich can pha Thé tich nuéc ngot Thé tich nudc min
(%o) V (m®) V1 (%) V2 (%)
) 1 83,33 16,67
10 1 66,67 33,33
15 1 50,00 50,00

+ Pha 1 m® nuoc c6 do man 15% = 0,50 m?
nudc ngot (0%o) + 0,50 m® nude bién (30%o).

+ Pha 1 m® nuéc cé6 @6 man 10%0 = 0,667 m®
nudc ngot (0%o0) + 0,333 m® nudc bién (30%o).

+ Pha 1 m® nuoc c6 do man 5% = 0,833 m?
nudc ngot (0%o0) + 0,167 m® nudc bién (30%o).

Thi nghiém 2 duoc thuc hién nham danh gia
anh huong ctia 4 muc nhiét do khac nhau (20, 25,
30, 35°C) trong diéu kién nudc ngot (0%.). Cac
nghiém thttc nhiét do duoc bé tri trong phong co
diéu hoa va str dung thiét bi nang nhiét (heater) dé
duy tri nhiét @6 6n dinh. Méi bé thi nghiém déu
treo mot nhiét ké thuy ngan dé theo doi nhiét do
thuong xuyén. Do man (S%e) duoc kiém tra hang

ngay bang khuc xa ké ATAGO-100 va bao dam duy
tri dung theo titng nghiém thtec.

Céac nghiém thiic duoc bo tri hoan toan ngau
nhién véi 3 1an 1ap lai, wvong nudi & cing mat do 50
con/L (tuong duong 10.000 Zoea II/NT) va six
dung cung loai thitc an (50% artemia + 50% thitc an
tong hop). Thitc an hon hop dung trong thi
nghiém la Frippak Fresh, véi ham luong protein
tho t6i thiéu 52%.

2.4. Quan ly va cham soc

Ché do cho an: Au trung duoc cho an 4 lan
moi ngay vao cac thoi diém 6, 11, 16, 21 gio. Luong
thitc an duoc diéu chinh phu hop voi timg giai
doan phat trién cta 4u tring. Ché do cho an cu thé
cuia cac nghiém thuc duoc trinh bay trong bang 2.

Béng 2. Thirc dn dugc sit dung trong cac nghiém thitc theo timg giai doan phat trién ctia 4u triing tom

cang song
Giai doan Lwong thitc an cho cac nghiém thirc/ngay
(ngay) (4u trung artemia/ngay) (gram thttc an téng hop/ngay)
1-3 500.000 0,1
4-6 650.000 0,2
7-9 800.000 0,3
10-12 1.000.000 0,4
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Giai doan Luong thitc an cho cac nghiém thirc/ngay
(ngdy) (4u trung artemia/ngay) (gram thttc an téng hop/ngay)
13- 15 1.250.000 0,5
16- 20 1.500.000 0,6

binh ky theo doi cac yéu to moi truong duoc
thuc hién nhu sau: Nhiét do, oxy hoa tan (DO) va
pH duoc do 2 1an méi ngay vao ldac 6 gio sang va 14
gi0 chiéu bang may do da chi tieu YSI ProDSS.
Cac chi tieu khac nhu: Nitrit (NO-"), amoni
(NH.:"/NH: - TAN) va hydro sulfua (H:S) duogc
kiém tra dinh ky 3 ngay/lan bang bo test Sera.

Sau 20 ngay thi nghiém, tién hanh xac dinh ty
lé song, kich thudc va toc do sinh truong cua au
trung tom cang song.

2.5. Phuong phap xtt Iy s6 liéu

Toan bo so liéu thu thap tir cac thi nghiém
duoc nhap vao may tinh va xtt ly bang phan mém
Excel va SPSS 20.0. Cac phan tich thong ké mo ta
bao gom: Gia tri nho nhat, gia tri 16n nhat, gia tri
trung binh va do lech chuian. Méi lan thu mau, 30
au trung duoc chon ngau nhién tir moi nghiém
thic dé do chiéu dai (mm). Su khac biét vé ty le
song va toc do sinh truong gitta cac nghiém thic
duoc danh gia bang phan tich phuong sai mot
nhan t6 (one-way ANOVA) va kiém dinh Duncan &
muc y nghia p < 0,05. Cong thirc tinh dugc trinh
bay nhu sau:

Ty l¢ song: TLS (%) === x 100

Trong do6: A 1a s6 luong 4au trung con soéng
(con); B 1a s6 lwong 4au trung da thu mau thi
nghiém (con); C 1a téng s6 luong 4u trung ban dau
(con).

Toc do sinh truong tuyét doi vé chiéu dai:
DLG (mm/ngdy) =——=

Trong do: Lt 1a chiéu dai 4u trung tai thoi diém
t (mm); Lo 1a chiéu dai 4u trung tai thoi diém ban
d4au thi nghiém (mm).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia 6 min dén sinh truéng va
ty 1é séng ctia 4u tring

Cac yéu t6 moi truong trong thi nghiém do
man duoc trinh bay & bang 3. Trong suét qua trinh
uwong nudi au trung tom cang song, cac chi tiéu
moi truong gém: Nhiét do, pH va DO déu nam
trong pham vi thich hop cho su sinh truong va
phat trién cta loai nay [11]. Su bién dong gitta
budi sang va budi chiéu khong lon, voi nhiét do
chénh léch khoang + 1,5°C, pH dao dong tir 7,1 -
7,5 va DO duy tri trong khoang 5,2 - 5,9 mg/L.
Déng thoi, st khac biét vé cac yéu to moi truong
gitta cac nghiém thirc trong su6t thoi gian thi
nghiém khong co y nghia thong ké (p > 0,05).

Béng 3. Két qua theo doi mot s6 yéu t6 moi truong trong qué trinh thi nghiém anh huéng cta d6 man

dén sinh trudng va ty 1é song ciia 4u triing tom cang song
Chi tieu Thoi gian NTS1 NTS2 NTS3 NTS4
Sang 25,5+0,3 259+0,2 25,8 +£0,4 25,6 £0,7
Nhiét do (CC)
Chiéu 26,8 £0,7 26,5+0,9 26,7+ 1,0 26,8+1,1
Sang 54+0,3 52+04 52+05 53+0,6
DO (mg/lit)
Chiéu 58=+0,4 57+0,3 55+0,5 54+0,4
pH Sang 7,1-73 7,2-7,3 7,1-7.2 7,2-74
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Chi tiéu Thoi gian NTS1 NTS2 NTS3 NTS4
Chiéu 74-7,5 73-7,5 7,2-75 7,3-75
TAN (mg/lit) 0,62 + 0,04 0,64 + 0,03 0,66 + 0,05 0,61 + 0,02
NO, (mg/lit) 0,13 + 0,04 0,12 + 0,06 0,13 + 0,05 0,13+0,01
H,S (mg/lit 0,012 £ 0,005 0,012 + 0,006 0,012+ 0,007 | 0,012+ 0,004

Ghi chu: Gid tri trung binh duoc mo t4 duoi dang M+ SD.

Béng 4. Anh hudng ciia 6 min dén ty 1é séng va téc d¢ sinh trudng trong giai doan vong du tring tom

cang song
Chi tiéu theo doi Dor v NTS1 NTS2 NTS3 NTS4
Kich co 4u trung ban dau mm 2,19+ 0,01* 2,19+0,01* 2,19+0,01* | 2,19+ 0,01?
Ty lé song sau 20 ngay % 56,14 £0,30° | 55,79+0,35* | 29,99+ 1,46 0
Kich co 4u trung sau 20 mm 6,01 +0,43* 6,00 + 0,22* 5,49 + 0,03" -
ngay
Toc do sinh trudng (DLG) | mm/ngay | 0,194 +0,022* | 0,191 +0,010* | 0,165+ 0,002 -

Ghi chu: Gia tri trung binh dwoc mo ta duoi dang M+ SD; trong cung 1 hang cdc chir cai khdac nhau

thé hién sur khac biét co y nghia thong ké (p <0,05).

Két qua thi nghiéem anh hudng ctia do0 min
dén ty lé song va toc do sinh trudng cua 4u triung
tom cang song duoc thé hién & bang 4.

Sau 20 ngay theo doi, két qua cho thay, do
man anh huong ro rét dén ty lé song ctia au trung
tom cang song. Cu thé, NTS1 ghi nhan ty lé song
cao nhat (56,14 + 0,30%), tiép theo la NTS2 (55,79
+ 0,35%), NTS3 (29,99 + 1,75%) va NTS4 c6 ty le
song thap nhat, dat 0%. Phan tich thong ké cho
thay, ty l¢ song gitta NTS1 va NTS3 c6 su khac
biét c6 y nghia (p < 0,05), trong khi gitra NTS1 va
NTS2 khong ghi nhan khac biét dang ké (p >
0,05).

Do man ciing tac dong dén toc do sinh truong
ctia au trung. Két qua phan tich ting truong tuyéet
doi cta 4u trung tom cang song cho thay, NTS1 c6
toc d0 sinh truong cao nhat (0,194 + 0,022
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mm/ngay), tiép dén la NTS2 (0,191 + 0,010
mm/ngdy) va thiap nhat & NTS3 (0,165 + 0,002
mm/ngay). So sanh thong ké cho thay, toc do sinh
truong gitta NTS1 va NTS3 c6 su sai khac c6 y
nghia (p < 0,05), trong khi gitta NTS1 va NTS2
khong c6 khac biét dang ké (p > 0,05). Kich thudc
hau 4u trung & NTS3 thap hon dang ké so voi
NTS1va NTS2 (p <0,05).

Két qua nay twong déng voi két qua nghién
ctru cua Shekk va cs (2023) [8], theo do au trung
tom cang song wong & do man 5% co ty lé song
khoang 52%, tuong duwong véi wong trong nudc
ngot; d0 man 7% cho ty 1é song thap (34%) va &
12%o ty lé song chi dat tir 4 - 9%. Cac muc do man
7%0 va 12%o déu gay trc ché tang trudng va giam ty
lé song, du hau au trung dat kich thuéc tuong doi
déng déu twong tw xu huéng ghi nhan trong
nghién ctru nay.
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Tt cac két qua trén, nghién ctru khuyén nghi,
trong giai doan wong nudi au trung tom cang song
nén duy tri d6 man thich hop trong khoang 0 - 5%o
nham nang cao ty 1é song va cai thién téc do sinh
truong.

3.2. Anh hudng ctia nhiét do dén sinh truong
va ty 1é song ctia 4u tring

Trong su6t thoi gian thi nghiém, cac yéu to
moi truong gém: pH, DO, do man (S%.), TAN,
NO: va H:S & tat ca cac nghiém thic déu nam
trong gi¢i han thich hop cho su sinh truong va
phat trién cta tom cang song. Pong thoi, khong
ghi nhan su khac biét dang ké vé céac chi tiéu nay
gitta cac nghiém thuc (Bang 5).

Bang 5. Két qua theo doi mgt s6 yéu t6 mdi truong trong thi nghiém nhiét do khac nhau vong nuéi du
trung tom cang séng

Chi tieu Thoi gian NTT1 NTT2 NTT3 NTT4
Sang 53+0,3 53+0,4 54+0,3 52+0,2
DO (mg/lit)
Chiéu 58+0,3 57+0,5 59+0,2 58+0,4
Sang 71-7,3 72-74 72-17,3 72-74
pH
Chiéu 72-74 73-7,5 73-7,6 74-17,6
TAN (mg/lit) 0,58 £ 0,03 0,60 + 0,04 0,56 + 0,02 0,59 + 0,03
NO, (mg/lit) 0,13 +£ 0,04 0,12 £ 0,05 0,13 £ 0,05 0,12+ 0,04
H,S (mg/lit) 0,012 + 0,005 0,012 + 0,003 0,012 + 0,004 0,012 + 0,003

Ghi chu: Gid tri trung binh duoc mo ta duoi dang M+ SD.

Béng 6. Anh hudng ctia nhiét &6 dén sinh trudng va t 1é séng ciia 4u tring tom cang song

Chi tieu Don vi tinh NTT1 NTT2 NTT3 NTT4
Kich co 4u trung ban dau mm 2,19+ 0,01* 2,19+0,01° 2,19+ 0,012 2,19+ 0,012
Kich co 4u trung 20 ngay mm 433+0,15* 5,72 +0,13" 6,53 + 0,25¢ 7,10 + 0,53¢
Ty lé song sau 20 ngay % 57,40 + 1,10° 56,57 + 0,46 | 4545+ 1,16 | 26,85+ 1,58°
Toc do sinh truong mm/ngay | 0,108+ 0,007* | 0,177 + 0,006° | 0,218 + 0,012° | 0,246 + 0,026°
(DLG)

Ghi chu: Gia tri trung binh dwroc mé ta duoi dang M+ SD; trong cung 1 hang cac chir cai khac nhau

thé hién sur khac biét co y nghia thong ké (p <0,05).
Két qua thi nghiém anh huong cta nhiét do
dén ty lé song va toc do sinh trudng cua 4u tring
tom cang song duoc thé hién & bang 6.
Phan tich thong ké ANOVA cho thay, nhiét do
trong qua trinh wong nudi c6 anh huong dang ké
dén ty le song va toc do sinh trudng cua 4u tring
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tom cang song. Cu thé, ty 1é song cta au trung
giam dan khi nhiet do tang. Nhiét do NTT1 cho ty
lé song cao nhat (57,40 + 1,10%), tiép theo 1a NTT2
(56,57 + 0,46%), NTT3 (45,45 + 1,16%) va thap nhat
& NTT4 (26,85 + 1,58%). Kiém dinh thong keé cho
thay, ty 1é song gitta NTT1 so voi NTT3 va NTT4
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¢o su sai khac c6 y nghia (p < 0,05), trong Kkhi gitta
NTT1 va NTT2 khong c6 su khac biét dang ké (p >
0,05). Nguoc lai, toc do sinh truong cta au tring
co6 xu huong tang khi nhiét do tang. NTT4 ghi
nhan toc do sinh trudng cao nhat (0,246 + 0,026
mm/ngay), tiép dén la NTT3 (0,218 + 0,012
mm/ngay), NTT2 (0,177 + 0,006 mm/ngay) va
thap nhat & NTT1 (0,108 + 0,007 mm/ngay). So
sanh thong ke cho thdy, t6c do sinh truéng &
NTT4 khac biét c6 y nghia so voi NTT1 va NTT2
(p < 0,05), nhung khong khac biét dang ké so voi
NTT3 (p > 0,05).

Két qua nghién ctru ctia Shekk va cs (2023)
[8] ciing c6 két luan tuong tu: Ty 1é song clia au
triung c6 moi quan hé nghich véi nhiet do; ty le
song hau au trung cao nhat (54%) dat duoc ¢ nhiét
do 20 - 22°C, ty le song thap nhat 1a 35% & nhiét do
28 - 31°C. Nhiét do nudc cao kich thich su tang
truong ctia au trung. Trong diéu kién & nhiet do 28
- 31°C, kich thudc hau au trung dat chiéu dai 6,69 +
1,15 mm, 16m hon so v6i & nhiét do khac (20 - 22°C,
22-24°Cva24-26°C).

4. KET LUAN

Do man va nhiét do déu c6 anh hudng ro rét
dén ty le song va toc do sinh trudng cua 4u triung
tom cang song. Do man trong khoang 0 - 5% duoc
xac dinh 1a toi vu, giap au trung dat ty 1é s6ng cao
va sinh trudng tot hon so véi cac mirc 0 man cao
hon. Bén canh d6, nhiét do 25 - 30°C la khoang
nhiét thich hop nhat cho qua trinh wong nuéi, au
trung.

Nghién cttu khuyén nghi, trong giai doan
wong nudi au trung tém cang song nén duy tri
nhiét do tir 25 - 30°C va do man tir 0 - 5%0 nham cai
thién ty le song, thuc ddy tang trudng va nang cao
hiéu qua san xuat giong nhan tao.
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EFFECT OF TEMPERATURE AND SALINITY ON THE SURVIVAL ANH GROWTH RATE OF
LARVAE OF THE ORIENTAL RIVER PRAWN (Macrobrachium nipponense, de Haan 1849)
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Abstract

The oriental river prawn (Macrobrachium nipponense, de Haan 1849) is a freshwater crustacean
species of high economic value and is included in the list of aquatic species permitted for
commercial use in Vietnam. However, seed supply is currently mainly dependent on wild capture
and has not yet met production demands. This study was conducted to evaluate the effects of
salinity and temperature on the survival rate and growth performance of oriental river prawn
larvae, thereby providing a scientific basis for improving artificial seed production protocols. Two
independent experiments were designed: (i) a salinity experiment with levels of 0, 5, 10, 15%. and
(ii) a temperature experiment with levels of 20, 25, 30, 35°C. Each treatment was replicated three
times. The results showed that both salinity and temperature significantly affected larval survival
and growth. Salinity levels of 0 - 5%o resulted in the highest survival and growth rates, which were
significantly higher than those observed at salinities of 10 - 15%o (p < 0.05). Temperatures ranging
from 25 - 30°C were identified as optimal for larval rearing, promoting good growth performance
and high survival rates. The study recommends maintaining salinity at 0 - 5%o and temperature at
25 - 30°C during the larval rearing stage to enhance the efficiency of oriental river prawn seed
production.

Keywords: Larvae, Macrobrachium nipponense, temperature, salinity.
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NGHIEN CUU ANH HUOGNG TY LE BUC CAI VA BO MAN
PEN TY LE THU TINH VA PHAT TRIEN AU TRUNG RUOI
(Tylorrhynchus heterochaetus)

Tran Vin Tam" ", Kim Vin Van?

Vién Kinh t€ va Quy hoach Thuy sdn

?Khoa Thuy sdn, Hoc vién Nong nghiép Viét Nam
* Email: thanhtam.vifep @gmail.com

TOM TAT

Ruwoi (Zylorrhynchus heterochaetus Quatrefages, 1865) 1a loai thiy san giau dinh duong, cé gia
tri kinh té cao va thi truong tiéu thu thuan loi; dong thoi thuoc danh muc loai thiy san duoc phép
kinh doanh tai Viet Nam. Nghién ctru nay tién hanh hai thi nghiém doc 1ap nham danh gia anh
hudng ty 1é duc cai va @6 man dén ty le thu tinh va su phat trién cta au trung ruoi. Thi nghiém
thir nhat danh gia anh huéng ty 1é duc cai voi bon nghiém thic: 1 duc/2 cai; 1 duc/3 cai; 1 duc/4
cai va 1 duc/5 cai. Thi nghiém tht hai danh gia anh huéng do man voi bon miee: 5, 10, 15 va 20%o.
Thi nghiém duoc thuc hién tai co sé san xuat giong thiy san ctia Hop tac xa Dich vu nuoi trong
thuy san Kim Son, x4 Kim Pong, tinh Ninh Binh (thoi gian tir thang 3/2025 dén thang 4/2025).
Mobi nghiém thic duoc lap lai 3 1an. Két qua cho thay ty lé duc cai va do man déu anh huéng ro
rét dén ty lé thu tinh va su phat trién ctia 4u trung ruoi. Trong do, do man 10%. két hop voi ty 1é 1
duc/5 cai hodc 1é 1 duc/4 céi cho két qua toéi wu nhat vé ty 1é thu tinh va toc do phat trién au
trung, voi su khac biét c6 y nghia thong ké (p < 0,05). Két qua nghién cttu da b sung nhitng
thong tin quan trong, gép phan hoan thién quy trinh san xut gidng ruoi trong diéu kién nhan

tao.

Tt khéa: Ruoi giong, ty Ié duc cdi, dp man.

1. DAT VAN BE

Ruoi (7ylorrhynchus heterochaetus) la loai
dong vat khong xuwong song, thuoc 16p giun nhiéu
to, 1a loai thuy san duoc phép kinh doanh tai Viét
Nam [1]. Tai Viét Nam, ruoi phan b & hau hét cac
ving clta song mién Bic nhu Quang Ninh, Hai
Phong, Ninh Binh va cac tinh mién Trung nhu
vung Hung Hoa, Hung Nguyén, tinh Nghé An,
vung Tinh Gia, Hau Loc, Nga Son, tinh Thanh Hoa
[2]. Nhu cau tiéu thu ruoi trong nuéc va xuat khiu
ngay cang tang, trong khi san lugng khai thac tu
nhién lai gidm do tac dong ctia bién d6i moi truong
song, khai thac qua mtc va bién déi khi hau. Hién
nay, nguén giong ruoi hoan toan phu thugc vao tu
nhién, gay kho khan cho viéc phat trién nghé nuoi
theo huong thuong mai. Trong boi canh d9d, viéc
nghién ctu sinh san nhéan tao va xay dung quy
trinh san xuat giong ruoi la yéu cau cap thiét nham
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chu dong ngudn giong, bao ton va khai thac bén
vitng nguoén loi. Mot s6 nghién cttu gan day da
budc dau tim hiéu dac diém sinh san, tap tinh giao
vi, cting nhu diéu kién moi truong thich hop doi
v0i su sinh truong va phat trién caa ruoi. Ty lé duc
cai la yéu to quan trong anh hudng truc ti€p dén ty
lé thu tinh va hiéu qua sinh san giong ruoi. Theo
Nguyén Cong Hoa (2015), khi ghép ruoi b6 me
cho sinh san nhan tao theo ty 1é 1 duec: 4 cai cho ty
lé thu tinh 1a 65,52 + 24,38% [3]. Bén canh do, do
mén 1a mot trong nhitng yéu t6 moi truong quan
trong anh hudng truc ti€p dén qué trinh sinh
truong va phat trién cta ruoi. Xac dinh do man
thich hop khong chi giup tang ty 1é thu tinh ma
con dam bao su phat trién 6n dinh ctia au triung
ruoi [4, 5]. Theo nghién ctru ctia Pham Coéng Thao
va cs (2012) [4] nghién cttu anh huong ctia o man
trong uwong 4&u trung ruwoi lén giai doan
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Metachophora, cho thay do man thuan loi cho au
trung ruoi phat trién 1a 10 - 15%0; nghién ctru cta
Vi Van Duong (2017) [5] cho rang dd man thich
hop cho qua trinh thu tinh cta ruoi 1a 10%.. Tuy
nhién, cac nghién ctru nay van con rat han ché va
chua day dua.

Do vay, nghién ctru nay duoc thuc hién nham
danh gia, 1am ro cac thong tin vé ty lé duc cai va do
man khac nhau dén ty lé thu tinh, ty 1é né cta
tritng va ty l¢ song cta 4&u trung 3 tia
(Metatrochophora) . Két qua thu duoc sé cung cap
co s& khoa hoc quan trong cho viéc t6i vu hoa quy
trinh sinh san nhan tao, gép phan phat trién nghé
nudi ruoi theo huong bén vimg va hiéu qua.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Thoi gian va dia diém nghién ciru

- Thoi gian thuc hién thi nghiém: Tt thang
3/2025 dén thang 4/2025.

- bia diém thuc hién thi nghiém: Hop tac xa
Dich vu nuéi trong thuy san Kim Son, xa Kim
bong, tinh Ninh Binh.

2.2. Vat lieu nghién ctu

Ruoi truong thanh (Tylorrhynchus
heterochaetus) duoc thu thap t ho nudi tai xa
Phat Diém, tinh Ninh Binh) vao thoi diém ruoi
giao vi. Ruoi bé me duoc chon 14 ruoi khoé manh,
linh hoat, boi nhanh. Kich thuéc ruoi b6 me 0,8 -
1g/con; chiéu dai than ruoi tir 5 - 7 cm/con. Sau
khi thu, ruoi duoc van chuyén vé khu san xuat thi
nghiém va cho sinh san trong thoi gian 24 gio sau

khi thu hoach. Ruoi duc duoc nhan dang bing
hinh thai 1a c6 than mau trang hong, chan boi cé

mau d6 tuoi; ruoi cai c6 mau xanh nhat (Hinh 1).
= , 74 S

Hinh 1. Hinh anh phan biét giéi tinh ruoi [2]

Bé uong au trung 1a bé composite hinh tron,
thé tich 250 L/bé (dung tich nudc st dung trong
thi nghiém 1a 200 L). Trudc khi bo tri thi nghiém,
cac bé duoc vé sinh, rira sach, sat khuan va phoi
kho trong 1 - 2 ngay. Tat ca bé duoc dat trong nha
cO mai che.

Nuoc st dung trong thi nghiém duoc pha tir
hai ngudén nudc: Nudc ngot (0%0) va ngudn nudc
bién (30%0) theo cac mic d man yeéu cau (0, 5, 10
va 15%0).

2.3. Phuong phép bé tri thi nghiém

Hai thi nghiém duoc tién hanh nham danh gia
yéu to (ty lé ghép duc cai va do man) anh huéng
dén ty 1é thu tinh, ty 1é nd cda trimg va ty 1é song
cau au trung 3 tia (Metatrochophora). So @6 bo tri
thi nghiém duoc tém tat nhu hinh 2.

Anh hudng cua ty 1é duc cai, 0 man dén ty 1é thu tinh, ty 1é nd cta trimg va
ty lé song cua au trung 3 tia

/\

Ty 1é duc (&) : céi (?)

Do man (%)

NT1 NT2 NT3 NT4

NS1 NS2 NS3 NS4

13:29 | 13:392 | 13:49 | 13:5¢9

5 10 15 20

Hinh 2. So @6 b6 tri thi nghiém

2.3.1. Thi nghiém 1: Anh huéng cta ty 1é duc
cai dén ty lé thu tinh

Thi nghiém gom 4 nghiém thtc ty le duc cai:
NT1 (1 duc : 2 cai), NT2 (1 duc : 3 cai), NT3 (1 duc
: 4 cai) va NT4 (1 duc : 5 cai) trong diéu kién do
man (10%o); moéi nghiém thic duoc 1ap lai 3 lan.

NONG NGHIEP VA MOI TRUONG - THANG 11/2025

Cho ruoi b6 me thu tinh vao trong trong bé nhua
200 L, mat do ruoi bo me b6 tri nhu nhau gitta cac
nghiém thic (30 con/NT). Sau khi cho thu tinh
nhan tao, tring duoc dua vao bé 4p va kiém tra ty
lé thu tinh, phat trién phoi va 4u trung. Dung vot
(kich thuéc mat luéi 60 pm) thu tring va quan sat
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tren kinh hién vi ghi lai hinh anh cac giai doan
phat trién ctia phoi va 4au trung 2 gio/lan. Két qua
cta thi nghiém 1 duoc st dung dé lam co s cho
thi nghiém 2.

2.3.2. Thi nghiém 2: Anh huéng cia do man
dén ty lé thu tinh, ty 1é nd va ty 1é song dén giai
doan au trung 3 tia (Metatrochophora)

Két qua nghién cta thi nghiém 1 cho thay ty lé
1 duc: 5 céi cho ty l¢ thu tinh cao nhat. Két qua thi
nghiém nay duoc stt dung dé tién hanh thi nghiém
2. Thi nghiém 2 dugc b6 tri gdbm 4 mic do man
NS1 (5%0), NS2 (10%0), NS3 (15%0) va NS4 (20%)
trong diéu kién nhiet do (24,5 - 25,5°C). Modi
nghiém thic duoc 14p lai 3 1an; mat do ruoi bé me
dua vao thi nghiém (30 con/NT). Kiém tra ty 1é
thu tinh va ty 1é song au trung dén giai doan au
trung 3 tia; thoi gian theo doi thi nghiém 7 ngay.

2.4. Quan ly chim séc

Viéc theo doi cac yéu t6 moi truong duoc thuc
hién dinh ky nhu sau: Nhiét do, oxy hoa tan (DO)
va pH duoc do hai 1an méi ngay, vao luc 6 gio va 14
gi0; trong do: Nhiet do duoc do bang nhiet ké; DO
duoc do bang may YSI 52 (My) va pH bang may
WTW 315i (Ptc). Cac chi tieu moi truong TAN,
NO,- va H,S duoc kiém tra dinh ky 2 ngay/lan
bang bo kit thit nhanh (Sera, Dtc). Do man (%o)
duoc do hang ngay bang khuc xa ké ATAGO-100
(Nhat Ban) va duy tri 6n dinh theo dung thiét ké
cua timng nghiém thic.

Tat ca cac nghiém thic déu duoc trang bi hé
thong suc khi lién tuc nham dam bao cung cap day
da oxy hoa tan trong suot thoi gian thi nghiem.

2.5. Phuong phap thu miu va xir ly s6 liéu

Phuong phap thu mau: Moi bé thi nghiém thu
3 mau, mo6i mau kiém tra 30 trimg hodc 4u trung

A\
S,
Hinh 2A. Tring duoc thu Hinh 2B. Trimg
tinh phat trién thanh phéi  khong duoc thu tinh
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(tty theo giai doan phat trién) trén kinh hién vi c6
do phong dai 10 x 4 1an dé xac dinh ty 1é thu tinh,
ty 1é nd va ty lé song ctia au trung; 1ay gia tri trung
binh cho cac mau quan sat. Cu thé nhu sau:

+ Phuong phéap thu mau xac dinh ty lé thu tinh
(%): Dung coc dong 10 ml thu mau 3 lan/bé thi
nghiém, méi lan thu mau kiém tra 30 tring bing
trac vi thi kinh trén kinh hién vi c6 @6 phong dai
10 x 4 1an dé xac dinh ty l¢ thu tinh. Sau 2 gio, dém
tring duoc thu tinh phat trién thanh phoi (Hinh
2A) va tring trang duc la nhimg trimg khong thu
tinh (Hinh 2B).

S6 trimg phat trién thanh phoi

Ty 1é thu tinh (%) = x 100%

Téng s6 trimg kiém tra

+ Phuong phap thu mau xac dinh ty lé thu no
(%): Dung coc dong 10 ml thu mau 3 lan/bé thi
nghiém, moéi lan thu mau lay 30 tring (trimg da
thu tinh) cho vao binh 4p 2 lit quan sat. Sau 24 gio,
tring nd thanh au trang (Hinh 2C), 4u trung bat
dau di chuyén cham dan va bién déi hinh thai
thanh hinh thon dai; dém s6 luong au trung mai
no thu duogc va tinh ty 1é no.

Sa inmring dvocnora,,

X100

Tangsd trimg thutinh”

Ty e nor (%) =

+ Phuong phéap thu mau xac dinh ty l¢ song
(%): Dung coc dong 10 ml thu mau 3 lan/bé thi
nghiém, moéi 1an thu mau ldy 30 4u trung moi no
dua vao binh wong nuoéi 2 lit dé quan sat. Khi au
trung phat trién dén giai doan 3 tia (Hinh 2D),
dém so luong au trung 3 tia thu duoc va tinh ty le
song.

50 au trung o giai doan 3 tia

Ty lé song (%) = X100

50 lromg au trungban dau

‘ .
Hinh 2C. Au tring rwoi
& giai doan méi n&

Hinh 2D. Au triing
ruoi giai doan 3 tia
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Phuong phap xtt ly so6 liéu: Toan bo s6 lieu thu
thap tir cac thi nghiém dugc nhap vao may tinh va
xtt ly bang phan mém Excel va SPSS 20.0. Cac
phan tich théng ké mo ta bao gom: Gia tri nho
nhat, gia tri 16n nhat, gia tri trung binh va do lech
chuédn. Su khac biét gitta cac nghiém thac duoc
danh gia bang phan tich phuong sai mot nhan to
(one-way ANOVA) va kiém dinh Duncan & mtc y

3.1. Anh hurdng ctia ty 1¢ duc cai dén ty 1é thu
tinh va phat trién cta 4u triing ruoi

Trong suét thoi gian thi nghiém, cac yéu to
moi truong bao gom: Nhiét do, pH, DO, do min
(S%0), TAN, NO, va H,S & tat ca cac nghiém thuc
déu nam trong giéi han thich hop cho sinh truéng
va phat trién ctia ruoi [2, 6]. Dong thoi, khong ghi
nhan su khac biét c6 y nghia thong ké vé cac chi

nghia p < 0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN
Bang 1. Mot s6 yéu t6 moéi truong khi trién khai thi nghiém 1

tiéu nay gitta cac nghiém thic (Bang 1).

Chi tiéu Thoi gian NT1 NT2 NT3 NT4

Sang 24,3+0,2 24,6+ 0,1 245+ 0,2 24,2+0,3
Nhiét do (CC)

Chiéu 25,6 £0,3 25,4+0,3 25,6 £0,6 25,6 £0,2

Sang 51+0,2 52+0,2 51+0,2 52+0,3
DO (mg/lit)

Chiéu 55+0,3 54+0,3 54+0,4 55+0,5

Sang 72-74 73-74 73-74 73-74
pH

Chiéu 75-7,6 74-17,6 74-7,6 75-7,7
Do man (%) 10+ 0,01 10 +£ 0,041 10+ 0,01 10+ 0,01
TAN (mg/lit) 0,51 +0,03 0,52 + 0,02 0,53 £ 0,03 0,51 + 0,02
NO, (mg/lit) 0,12 +£0,02 0,12 +£ 0,04 0,12 +£0,03 0,12 £ 0,02
H,S (mg/lit 0,011 + 0,003 0,011 + 0,004 0,011 + 0,005 0,011 + 0,006

Ghi chu: Gid tri trung binh diuroc mo td duor dang: M+ SD.
Bang 2. Anh huédng cta cta ty 1& duc cai dén ty 1é thu tinh va phat trién ctia du tring ruoi

Chi tiéu bvT NT1 NT2 NT3 NT4
Ty 1é trung duoc thu tinh % 72,5+ 3,5 73,6 + 4,6 80,1+ 6,5" 80,2 + 3,2"
Ty 1é no % 252 +6,3" 45,2 +10,5° 74,6 +3,8° 75,2+ 5,6
Ty le thanh 4u trung 3 tia % 73,6 £4,2° 74,2 + 8,9 82,5+ 4,6 83,2+6,1°

Ghi chu: Gia tri trung binh duroc mo ta duoi dang: M + SD; trong cung 1 hang cdc chir cdi khac nhau
thé hién sur khac biét co y nghia thong ké (p <0,05).

NONG NGHIEP VA MOI TRUONG - THANG 11/2025
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Két qua thi nghiém anh huong cua ty le duc
cai dén ty lé thu tinh va phat trién ctia au trung
duoc thé hién & bang 2.

Phan tich théng ké ANOVA cho thdy, ty le duc
cai bo tri trong dan sinh san anh hudng ro rét dén
ty le thu tinh, ty 1é né va ty lé phat trién thanh au
trung 3 tia. Nghiém thic NT4 cho két qua cao
nhat, ti€p theo la NT3. Hai nghiém thic con lai
cho két qua thap hon.

Kiém dinh thong ké cho thdy NT3 va NT4
khac biét c6 y nghia so voi NT1 va NT2 (p < 0,05),
trong khi s khac biét gitta NT4 va NT3 khong co
y nghia thong ke (p > 0,05).

Tt cac két qua trén, nghién ctru khuyén nghi
st dung ty 1é duc cai 1: 4 (NT3) hoac 1: 5 (NT4)
trong sinh san nhan tao ruoi nhim t6i wu héa hiéu
qua thu tinh, ty 1é nd va ty lé song 4u trung, qua do

nang cao hiéu qua san xuat giong ruoi trong diéu
kién nhan tao. Két qua nay phu hop voi nghién ctu
ctia Nguyén Cong Hoa (2015), khi ghép ruoi bo
me dua vao sinh san theo ty 1é 1 duc : 4 cai trong
diéu kién moi truong do man 10%o ciing cho ty le
thu tinh cao nhat 1a 65,52 + 24,38% [3].

3.2. Anh hudng ctia yéu t6 d6 min dén dén ty
lé thu tinh va phat trién cta 4u tring ruoi

Cac yéu t0 moi truong trong thi nghiém
nghién ctru danh gia yéu t6 do man dén dén ty lé
thu tinh va phat trién ctia 4u trung ruoi duoc trinh
bay tai bang 3. Cac chi tieu moi truong, bao gdém
nhiét do, pH, DO, TAN, NO, va H,S déu nam trong
khoang thich hop cho su sinh truéng va phat trién
ctia ruoi [2, 6]. Trong suét thoi gian thi nghiém, su
khac biét vé cac yéu t6 moi truong gitta cac
nghiém thirc khong co6 y nghia thong ke (p > 0,05).

Bang 3. Mot s6 yéu t6 méi trieong trong khi trién khai thi nghiém 2

Chi tieu Thoi gian NS1 (5%o) NS2 (10%o) NS3 (15%o) NS4 (20%o)
Sang 24,5+0,3 24,5+ 0,2 24,7+ 04 24,6+ 0,3
Nhiét do (°C)
Chiéu 25,6+0,3 256+0,3 25,8+0,6 25,8+0,2
Sang 52+0,2 53+0,3 521+0,2 53+0,34
DO (mg/lit)
Chiéu 56+0,1 55+0,4 54+0,4 56+0,3
Sang 72-74 73-7,4 73-7,4 7,3-74
pH
Chiéu 75-7,6 7,4-76 74-17,6 75-7,6
TAN (mg/lit) 0,53 £ 0,05 0,54 + 0,06 0,55+ 0,03 0,53 + 0,05
NO, (mg/lit) 0,13 £ 0,05 0,13 £ 0,06 0,13 £ 0,06 0,13 £ 0,04
H,S (mg/lit 0,012 + 0,006 0,012 + 0,005 0,012 £ 0,004 0,012 + 0,003

Ghi chu: Gia tri trung binh diuroc mo ta duor dang: M+ SD.
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Béng 4. Anh hudng clia yéu t6 @6 min dén ty 1é thu tinh va phat trién ciia du tring ruoi

Chi tiéu theo doi bvT NS1 (5%0) NS2 (10%o) NS3 (15%0) NS4 (20%0)

Ty 1é trung duoc thu tinh % 46,8 £ 6,2° 80,1+4,1° 66,3 + 8,6" 23,8 +1,4°
Ty lé no % 56,6 + 5,6 74,6 £ 6,3¢ 68,5+ 7,6 20,4 +2,3°

Ty le thanh 4u trung 3 tia % 60,2 + 8,3° 81,6+ 8,5 65,2 +£9,2° 21,2+2,6°

Ghi chu: Gia tri trung binh duroc mo ta duoi dang: M + SD; trong cung 1 hang cdc chir cdi khac nhau

thé hién sur khac biét co y nghia thong ké (p < 0,05).

Két qua thi nghiém anh hudéng cta yéu to do
man dén ty lé thu tinh va ty 1é n& va ty 1é phat trién
thanh 4u trung 3 tia duoc thé hién & bang 4.

Két qua phan tich cho thiy ¢ nghiém thic do
man 10%0 (NS2) dat gia tri cao nhat & ca ba chi tieu
(ty lé thu tinh, ty 1 nd va ty 1é song thanh 4u tring 3
tia) va cao hon c6 y nghia thong ké so voi cac
nghiém thaic NS1, NS3 va NS4 (p < 0,05). Cac
nghiém thtc con lai cho két qua thap hon, trong do
cac chi tieu gidm manh nhat tai do man 20%. (NS4).

Dua trén cac két qua thu duoc, nghién ctu dé
xuat st dung @6 man 10%. trong sinh san nhan tao
ruoi nham t6i wu hoa ty 1é thu tinh, ty 1é nd va ty lé
phat trién ctia 4u trung. Két qua nay phu hop véi
nghién ctu cua Koya Yasunori va cs (2003) [7], &
diéu kién moi truong do man 10%o va nhiét do 22
-30°C ciing cho ty l¢ thu tinh cao nhat 1a 80,5%.
Dbéng thoi, phan tich cho thay ty 1é né ctia 4u trung
phu thuoc chat ché vao d6 man, voi gia tri toi wu &
10%o; cac muc @6 man thap hon (5%o, 0%0) hodc cao
hon (15%0) déu lam giam dang ké hiéu qua sinh
san cua ruoi.

4. KET LUAN

Két qua nghién cttu cho thay ty lé duc/cai va
d0 man c6 anh hudng ro rét dén ty le thu tinh, ty le
no va ty 1é phat trién ctia au trung ruoi. Xét vé ty lé
duc/cai, cac nghiém thiuc NT3 (1 duc : 4 cai) va
NT4 (1 duc : 5 cai) cho hiéu qua sinh san vuot troi
so voi cac nghiém thirc con lai.

Doi voi yéu t6 do man, nghiém thic & do man
10%0 (NS2) cho két qua t6i wu nhat, voi ty le thu
tinh dat 80,1%, ty 1é no 74,6% va ty 1é phat trién dén
gi4 doan au trung 3 tia dat 81,6%. Cac mirc d0 man
khac cho hiéu qua thap hon, dac biét 1a & do man
20%0 (NS4).

NONG NGHIEP VA MOI TRUONG - THANG 11/2025

Téng hop két qua tir hai thi nghiém, nghién ctu
dé xuat ap dung ty e duc/caila 1: 4 hoac 1: 5 két hop
voi do man 10%. trong sinh san nhan tao ruoi nham
t6i uu hoa ty le thu tinh, nang cao ty 1é no va ty lé
song clia au trung 3 tia (Metatrochophora).
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STUDY ON THE EFFECTS OF SEX RATIO AND SALINITY ON FERTILIZATION RATE AND
LARVAL DEVELOPMENT OF THE RAGWORM (Zylorrhynchus heterochaetus)

Tran Van Tam?, Kim Van Van?

! Institute of Fisheries Economics and Planning, Ministry of Agriculture and Rural Development
?Faculty of Fisheries, Vietnam National University of Agriculture

Abstract

Ragworm (Zylorrhynchus heterochaetus Quatrefages, 1865) is a nutrientrich aquatic species
with high economic value and a favorable consumer market, it is also listed among aquatic
species permitted for commercial use in Vietnam. This study consisted of two independent
experiments to evaluate the effects of sex ratio and salinity on fertilization rate and larval
development of ragworm. The first experiment examined the effect of sex ratio with four
treatments: 1 male/2 females, 1 male/3 females, 1 male/4 females, and 1 male/5 females. The
second experiment assessed the effect of salinity at four levels: 5, 10, 15, and 20%. The
experiments were conducted at the aquatic seed production facility of Kim Son Aquaculture
Service Cooperative, Kim Dong commune, Ninh Binh province (from March 2025 to April 2025).
Each treatment was replicated three times. The results showed that both sex ratio and salinity
significantly affected fertilization rate and larval development of ragworm. In particular, a salinity
of 10%0 combined with a sex ratio of 1 male/5 females or 1 male/4 females yielded the optimal
results in terms of fertilization rate and larval development rate, with statistically significant
differences (p < 0.05). These findings provide important information and contribute to improving
the artificial seed production process for ragworm.

Keywords: Juvenile Tylorrhynchus heterochaetus, sex ratio, salinity.
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5. Tai liéu tham khao duoc trinh bay theo thit tu trich dan va danh s dat trong ngoic
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