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MUC LUC

NGUYEN HOU HAI, DUONG THI HONG MAI, PHAM HUNG
CUONG, PHAN THI NGA, BOI HONG HANH. Két qua danh gia
ban dau tap doan ngudn gen Itia nam 2025 tai x4 An Khanh, thanh
phd Ha Noi

NGUYEN NGOC QUAT, HOANG THI LAN HUONG, HOANG
THI NGA, TRAN THI HUE HUONG. Nghién cttu xac dinh mat do
trong thich hap cho giéng dau den DEV19 tai thanh phd Ha Noi
va tinh Nghé An

PHAN DIEM QUYNH, NGUYEN TRUONG GIANG, HUYNH
HOU BUC, HA THI LOAN, LE THI THU HANG, NGUYEN KIM
THUY. Nhan giéng in vitro lan Ngoc Diém (Rhynchostylis
gigantea L.) Hon Heo

LE NGUYEN THIEN7 PHUC, NGUYEN MINH THANH. Danh gid
hiéu qua diét vi khuan Vibrio parahaemolyticus clia cac loai thdo
dugc chiét xut bang qui trinh t6i uu

TRAN VAN DONG, NGUYEN MINH BONG, TRAN HUYNH
KHANH, NGUYEN HONG GIANG, LAM VAN THONG, LE

HOANG KIET, VAN TIEN THANH, DOAN THI TRUC LINH. Hiéu
qua clia san pham NPK polyphosphate Ién nang suét lGa trén dat
phén tai tinh Tay Ninh

LE THI MY CHAU, NGUYEN HOANG HAO, TRAN DINH DUNG,
CAO TIEN TRUNG, HO BINH QUANG, PHAM MY DUNG, VO
THI MY TAM, CHU THI HIEN HOA, NGUYEN THI LAN, PHAM
DINH NHAT TRUNG. Phan tich va danh gia ham luong cac
thanh phan dinh dudng trong tién nhong rudi linh den (Hermetia
illucens) lam thirc an chan nudi

NGUYEN THI LAM DOAN, LE TH| HA, PHAM VAN KIEN. Nghién
cltu phét trién san pham mi gao bd sung bét bi ngd tron (Cucurbita
moschata Duchesne)

CU NGOC THANG, TRAN VAN TY, NGUYEN THANH BINH. Tinh
chinh tiéu chuan IUCN bang phan tich nhan t6 kham pha trong danh
gia giai phap bao vé bd song Thuan Thién tai tinh An Giang

HOANG THI NHUNG, PHAM DINH SAM, TRAN NHAT TAN, BUI
THANH NAM, TRINH THU HOAI, TRUONG TAT 0. Nghién
ctu dic diém hinh thai, phan b va tai sinh cla loai khoi tia
(Ardisia sylvestris Pitard) tai Vuon Quéc gia Clic Phuong

NGUYEN THI LAN HUONG, DANG THI THANH LE, VUONG
DANG LE MAI. Tiém ning sir dung céc loai thuc vat & Viét Nam
lam thudc bdo vé thuc vat thdo moc
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KHOA HOC & CONG NGHE

KET QUA BANH GIA BAN BAU TAP BOAN
NGUON GEN LUA NAM 2025 TAI XA AN KHANH,
THANH PHO HA NOI
Nguyén Hiru Hai® ", Duong Thi Hong Mail,
Pham Hung Cuong!, Phan Thi Nga!, Déi Hong Hanh!
! Trung tam Tai nguyén thuc vat
"Email: haiprc1005@gmail.com

TOM TAT

Nghién ctru tap doan nguon gen liia gom 300 mau giong duoc thu thap tir cac ving sinh thai khac
nhau tai mot so tinh phia Bac. Két qua danh gia ban dau voi 54 tinh trang cho théy, 282/300 mau
giong (94,0%) co thoi gian sinh trudng trung ngay, s6 mau giong con lai thuoc nhém co thoi gian
sinh treong ngdn ngay va dai ngay. Cac mau giong biéu hién mac do da dang kha cao vé dac
diém hinh thai va nong hoc: Mau sac vé gao ctia tap doan kha da dang gdm: Trang, nau nhat, nau,
do, tim 1 phan va tim. Phan 16n hat c6 kich thudc 16n, trong d6 mét s6 mau biéu hién tiém ning
nang suat cao. Két qua danh gia ciing cho thay sy thay déi diéu kien sinh thai trong trot co thé
lam bién d6i mot s6 dac diém hinh thai ctia cac nguon gen, dic biét doi voi nhimg ngudn gen

duoc thu thap tir cac tinh mién nai phia Bac.

Tit khoa: Pa dang, dinh gii ban diu, dic diém nong sinh hoc, lia (Oryza satival.).

1. AT VAN DE

banh gia, tu liéu hoa ngudn gen la mot trong 4
ndi dung hoat dong clia cong tadc bao ton tai
nguyeén di truyén thuc vat [1]. DPanh gia ngudén gen
bao gom: Danh gia ban dau, danh gia chi tiét va
danh gia di truyén. Trong do, danh gia ban dau
nguédn gen la co s& khoa hoc quan trong dé budc
d4u phan nhom cac mau giong trong tap doan theo
cac tinh trang dac trung, tir d6 co thé tuyén chon
ra cac mau giong c6 tiém nang theo céac tiéu chi
phuc vu cho coéng tic khai thac hiéu qua cac
nguodn gen quy cho san xuat, dong thoi tao tién dé
cho viéc lua chon vat liéu khéi dau phuc vu cong
tac chon tao giong lua moi. Panh gia mau giong
duoc thuc hién trong tat ca cac giai doan thu thap
va bao ton mau giong thuc vat [2].

Nghién cttu da dang di truyén dua vao cac chi
tiéu hinh thai la phuong phap danh gia thong qua
cac dic diém hinh thai ctia cay trong nhu hinh
dang, kich thudc va dac diém cta cac bo phan sinh
duong va sinh san. Phuong phap nay c6 wu diém la
dé ap dung, khong doi héi thiét bi dat tién hay quy

trinh ky thuat phuc tap, do d6 hién nay van duoc
st dung phd bién trong nghién ctu cay trong
nham phan biét cAc giong va nguon gen bang quan
sat truc quan, dac biét trong giai doan danh gia
ban dau nguon gen.

Trong pham vi nghién cttu nay, tap doan 300
mau giong lda duoc thu thap tir cac tinh mién Bac
va mién Trung Viét Nam hién dang duoc luu gitr
tai Ngan hang gen cay tréong quoc gia da duoc mo
ta, danh gia ban dau, phan nhom va xac dinh méi
quan hé di truyén dua vao cac chi thi hinh thai
nham phuc vu cong tac bao ton nguodn gen lda va
tién téi cung cap nguodn vat lieu khéi dau cho cac
chuong trinh chon tao giong lua thich tmg véi diéu
kién bién d6i khi hau va nhu cau trong tuong lai.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

300 mau giong lda thu thap tir nam 1994 dén
nam 2020 dang duoc luu gitr tai Ngan hang gen
cay trong quoc gia. Cac mau giong duoc thu thap
tai 17 tinh thudc 3 viung sinh thai, cu thé: 100 mau
giong tai tinh Nghé An, 32 mau giong tai tinh
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Thanh Ho4, 24 mau giong tai tinh Lao Cai, 21 mau
giong tai tinh Dién Bién, 19 mau giong tai tinh Lai
Chau, 18 mau giong tai tinh Ha Giang, 17 mau
giong tai tinh Son La, 14 mau giong tai tinh Bac
Kan, 12 mau giong tai tinh Tuyén Quang, 11 mau
giong tai tinh Cao Bang, 11 mau giong tai tinh Yén
Bai, 10 mau giong tai tinh Lang Son, 5 mau giong
tai tinh Ninh Binh, 3 mau giong tai tinh Ha Tinh, 2
mau giong tai thanh phé Hai Phong va 1 mau
giong tai tinh Pha Tho (cac dia danh trudc thoi
diém 1/7/2025).

2.2. Phuong phap nghién ctru

- Thi nghiém duoc bo tri theo Hé thong danh
gia tiéu chuidn ngudén gen cay lua cta Vién
Nghién ctru Lua Quoc té [3] tai x4 An Khanh,
thanh pho Ha N¢i. M6i mau giong 1a mot cong
thuic thi nghiém. Cac cong thic duoc bo tri tuan
te khong nhéc lai, dién tich méi 6 thi nghiém la
10 m? cdy 1 danh/khom. Gieo ma ngay
26/6/2025, cay ngay 21/7/2025. Luong phan bén:
10 tan phan chuong, 150 kg N, 100 kg P,Os, 80 kg
K,0/ha. Bon 16t toan b6 phan chuong trudc khi
cay btra nhuyén rudng, bon dam va lan vao lan
btra ruéng cudi cung. Bon thuc 1an 1 sau khi laa
bén ré héi xanh, lan 2 khi laa két thac dé nhanh,
lan 3 khi lua bat dau tré. Phong va tri sau duc
than: Phun Sattrungdan 95WP kép (phun 2 lan
cach nhau 3 ngay ngay khi laa bat dau tro) voi
liéu luong 0,5 kg/lwong nudc phun 500 lit/ha.

-'Téng s6 54 tinh trang hinh thai nong hoc duogc
mo ta, danh gia theo biéu mau mo ta, danh gia cay
lua do Trung tim Tai nguyén thuc vat bién soan [4].

- S6 lieu thi nghiém duwoc do dém va xtt ly trén
phan mém Excel. Ma tran twong dong di truyén dua
trén cac tinh trang hinh thai néng hoc duoc phan
tich bang chuong trinh NTSYSpc v.2.1 [5] va so do
hinh cay biéu dién méi quan he di truyén gitta cac
nguodn gen lua duoc xay dung bang phuong phap
phan nhom UPGMA (Unweighted Pari - Group
Method with Arithmetical Averages) [6].

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan nhom c4c mau giong theo thoi gian
sinh trueéng

Thoi gian sinh treong clia cac mau giong lua
bat dau tir khi gieo dén khi thu hoach. Qua trinh

sinh trudong, phat trién cta cay lua thé hién trén
déng ruong 1a két qua caa su phan anh tinh bén
viing cta giong vé mat di truyén.
Bang 1. Phan nhom 300 miu giong lta theo thoi
gian sinh truéng trong vy mtia nam 2025
tai xa An Khanh, thanh pho Ha Noi

Nhom mau | Thoi gian sinh So luong
giong truong (ngdy) | mau giong
Cuc ngan <95 0
Ngan ngay 96-115 4
Trung ngay 116-135 282
Dai ngay <135 14

Viéc phan nhom cac mau giong laa theo thoi
gian sinh truéng khong chi phuc vu cho bé tri thoi
vu va co cau giong hop ly trong san xuat va nhan
giong phuc vu ngan hang gen, ma con 1a co so
khoa hoc cho cong tac danh gia, tuyén chon va st
dung ngudn gen laa trong chon tao giong. Thoi
gian sinh treong cta 300 mau giong laa cha yéu
thugc nhom trung ngay trong vu mua voi 282 mau
giong [7]. Trong diéu kién san xuat hién nay,
nhom giong ngén va trung ngay duoc stt dung phé
bién, diac biét cac giong lua ngan ngay duoc wu
tién nham dam bao thu hoach an toan trudc mua
mua li. Voi cac giong dai ngay, thuong duoc trong
& nhitng vung sinh thai dac thu hoc véi muc dich
bao ton ngudn gen.

3.2. bac diém hinh théi cta 300 miu giéng
lia nghién ctu.

bic diém hinh thai nong hoc cta cay trong rat
quan trong, vi day la nhiing théng tin co ban phuc
vu cho chuong trinh chon tao giong cay trong [8]
va cting duoc dung dé danh gia voi cay laa [9], [10].

3.2.1. Pdc diém hinh thdi l4

Tinh trang mau sic 14 1a mot trong nhimg dac
tinh quyét dinh truc tiép dén kha nang quang hop
va mutc do chong chiu voi diéu kién ngoai canh.

Kha nidng tiép nhan anh sang phuc vu qua
trinh quang hop va tich lay chat kho cta cay lua co
moi lién hé chat ché voi tu thé 14. Cac giong lua co
la dimg thuong co dién tich ti€p nhan anh sang
hiéu qua hon, qua d6 nang cao cuong do quang
hop va kha nang tich lay vat chat kho; nguoc lai,
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cac giong co la xoe ngang thuong kém hiéu qua
hon. Bén canh &6, kich thudc 1a dong cing dong
vai tro quan trong trong viéc thu nhan anh sang
cho quang hop. La dong 1a bo phan then chot, co
anh huodng truc ti€p dén nang suat lua; do vay, néu

ruong lua bi sau, bénh gay hai lam tén thuong la
dong thi ning suat chac chin sé bi suy giam.

Két qua mo ta, danh gia mot so tinh trang vé
la duoc trinh bay & bang 2.

Bang 2. Phan nhoém 300 méu gidng liia nghién ctru theo dic diém hinh théi 14 trong vu miia nim 2025
tai x4 An Khanh, thanh phé Ha Noi

Tinh trang Trang thai biéu hién S6 mau giong Ty le (%)
Tron 153 51,0
Do pha long ctala Trung binh 119 39,7
Phu day long 28 9,3
Xanh nhat 8 2,7
Xanh 184 61,3
’ Xanh dam 99 33,0
Mau phién la
Tim & dinh 14 1 0,3
Tim & mép la 4 1,3
C6 dom tim 4 1,3
Dung 271 90,3
Trung binh 1 0,3
Goc la dong
Ngang 17 5,7
Gap xuong 11 3,7
Trang 285 95,0
Mau thia lia Soc tim 8 2,7
Tim 7 2,3
. Xanh nhat 285 95,0
Mau co la
Xanh 15 5,0
Xanh nhat 286 95,3
Mau tai la
Tim 14 4,7

- bo phu long cua la: Pay la tinh trang biéu
hién day da 3 trang thai: Tron, trung binh, pha day
long. Trong d6, biéu hién loai hinh 14 tron (phién la
khong c6 16ng) chiém chi yéu véi 153 mau giong
(51,0%), pht long trung binh c6 119 giong (39,7%),
pht 1ong day c6 28 mau giong, chi€ém 9,3%.

- Mau phién 14: Biéu hién & 6 trang thai: Xanh
nhat, xanh, xanh dam, tim & dinh 14, tim & mép 14
va la c6 dom tim. Trong d6, s6 mau giong biéu
hién phién 14 c6 mau xanh 1a nhiéu nhat voi 184
mau giong, chiém 61,3%; xanh dam voi 99 mau

giong, chiém 33,00%; tiép dén 1a mau xanh nhat voi
8 mau giong, chiém 2,7%; tim & mép 14 va c6 dom
tim moi chi tiéu c6 4 mau giong, tim ¢ dinh 14 c6 1
mau giong.

- Goc 14 dong: La dong c6 dang thing ding
giup cay quang hop tot hon. Trong 300 mau giong,
c6 271 mau giong c6 goc 14 dong ding (chiém
90,3%), 17 mau giong co6 goc la dong ngang (chiém
5,7%) va 11 mau giong 1a dong gap xuong (chiém
3,7%), 1 mau giong co goc 1a trung binh (chiém
0,3%).
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- Mau thia lia: Két qua quan sat va danh gia
cho thdy, thia lia c6 mau trang chiém da so voi 285
mau giong (chiém 95%), con lai 8 mau giong co
soc tim (chiém 2,7%) va 7 miu giong mau tim
(chiém 2,3%).

- Mau ¢6 14: Tap trung loai hinh mau xanh nhat voi
285 mau giong, chiém 95%; 15 mau giong mau xanh,
chiém 5%

- Mau tai 14: C6 286 mau giong c6 mau xanh nhat,
chiém 95,3%; 14 mau gidng c6 mau tim, chiém 4,7%.

3.2.2. Dic diém hinh thai than

- Goc than: Biéu hién trung gian véi 247 mau
giong (82,3%), con lai 1a dang ding, mé chiém 1,7%
va 16,0%.

- Mau sic 6ng ra: Cac trang thai mau sac biéu
hién kha da dang, trong d6 mau xanh la cht yéu
voi 223 mau giong (74,3%), mau vang nhat 59 mau
giong (19,7%), soc tim 16 mau giong, chiém 5,3%
va tim 2 mau giong.

- Do cing cay: Qua quan sat danh gia voi
nhitng biéu hién khac nhau: 116 mau giong c6 do
ctmg cay la trung binh voi 38,7%, 92 mau giong do
cting cay & mutc do yéu, 53 mau giong cé do cung
cay & muc rat yéu, 33 mau giong c6 do cing cay

ctmg. Cac mau giong c6 do ctmg cay mtc yéu va
rat yéu déu bi d6 do anh hudéng ctia con bao so 10
va 11, anh huong rat lon dén nang suat ctia mau
giong.

3.2.3. Pac diém hinh thii bong

- Dang bong: C6 biéu hién voi hai mac do 1a
trung gian va md. Dang m& chiém da so voi 299
mau giong (chiém 99,7%), dang trung gian chi c6 1
mau giong.

- bo thoat ¢6 bong: Co 267 mau giong thoat
hoan toan, con lai 32 mau giong thoat vira dung cé
bong, c6 1 mau giong thoat trung binh.

- Truc bong: C6 293 mau giong trong tap doan
c6 truc bong uén xuong, chiém 97,7%; 7 mau giong
truc bong thang, chiém 2,3%.

3.2.4. Pac diém hinh thdi hat liia

Céac chi tieu danh gia lién quan dén hat lua
nhu: Chiéu dai hat, chiéu rong hat, mau sic hat...
la yéu t6 quan trong trong viéc danh gia chat luong
ctia gao. Chi tieu chat luong rat quan trong trong
qua trinh lai tao va chon giong. Mot s6 nghién ctru
cho rang, nhiing giong c6 hat gao thon, dai thuong
duoc danh gia cao vé chat luong gao [11]. Két qua
mo ta, danh gia hat Iia duoc trinh bay & bang 3.

Bang 3. Phan nh6ém 300 mau gidng lia nghién ctru theo mét s6 dic diém hinh thai hat lua trong vy mua
nam 2025 tai x4 An Khanh, thanh phd Ha Néi

Tinh trang Trang thai biéu hién S6 mau giong Mau giong dai dién
Thap 8 17833, 17851, 17863, 31124
Trung binh 109 2057, 9980, 15613, 17815
Do rung hat -
Dé rung 181 17795, 17828, 25064, 31068
Rat dé rung 2 31216, 31218
_ Kho 8 17833, 17837, 17878, 31124
Do dai cua hat Trung binh 109 2057, 2480, 15613, T23932
khi tuot
Dé 183 2055, 2478, 4078, 17723, 25137
Khong rau 244 2055, 13448, 25137, 31107
Rau Rau ngan timg phan 46 2097, 16179, 17857, 31068
Rau dai timg phan 10 2366, 2374, 25142, 31111
Mau mo hat Vang rom 109 2051, 5078, 6103, 13448
Nau 62 2475, 9956, 15634, 31114
bé 51 2058, 1374, 4742, 31135
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Tinh trang Trang thai biéu hién S6 mau giong Mau giong dai dién
Dinh d6 8 17813, 17843, 17876, 31108
Tim 58 2055, 9429, 17806, 31072
Dbinh tim 12 15565, 16729, 17829, 31262
Vang hoac khia vang 19 2055, 9956, 17164, T2406
Dom nau 100 9965, 16878, 25064, 31283
Khia nau 2 31124, 311276
Nau 53 2058, 5078, 15634, 31242
Mau vo trau Hoi d6 dén tim nhat 29 31127, 31213, 31259, T23932
bom tim 53 31173, 31215, 31255, 31260
Khia tim 1 17842
Tim 38 17855, 18068, 27881, 31234
Den 5 18067, 31217, 31221, 31267
Vang rom 61 2095, 6103, 16179, 26156
Méu may hat Vang 101 17854, 26155, 31080, T23948
Do 96 2057, 17812, 31068, 31277
Tim 42 2480, 1728, 31081, 31279
Trang 249 2051, 2644, 3554, 6103
Nau nhat 1 14480
Mau v6 gao Nau 4 5078, 5079, 15568, 27881
bo 20 2093, 8596, 25140,31251
Tim 1 phan 8 15566, 17828, 18072, 31256
Tim 18 15562, 17856, 18073, 31229
S6 lieu & bang 3 cho thay: 46 mau giong rau ngan timg phan va 10 mau giong

- D6 rung hat: Biéu hién dé rung c6 181 mau
giong (60,3%), rung trung binh c6 109 giong
(36,3%), rung thap c6 8 mau giong va rat dé rung
v0i 2 mau giong.

- bo dai cua hat khi tuét: Co 183 mau giong &
mutc do dé (61,0%), 109 mau gidng ¢ muc trung
binh (36,3%) va 8 mau giong & murc do kho.

- Rau: Day 1a mot trong s6 cac chi tieu dé bi
thay dai theo ving sinh thai. Thuc t€ cho thay, co
nhiéu mau giong c6 nguodn goc tir mién nai phia
Bac khi di chuyén vung sinh thai trong dwoi dong
bang sé bi mat rau. C6 244 mau giong sau khi
nhan giong thu duoc la mau hat khong c6 rau. Co

c6 rau dai toan phan.

- Mau mo hat: C6 109 mau giong c6 mo mau
vang rom (chiém 36,3%), c6 62 mau giong c6 mo
mau nau (chiém 20,7%), c6 58 mau giong moé mau
tim (chiém 19,3%), c6 51 mau giong moé mau do
(17,0%), c6 12 mau giong dinh tim (chiém 4,0%) va
8 mau giong dinh do (chiém 2,7%).

- Mau vo trau hat: Pom nau c6 100 mau giong
(33,3%); nau va dom tim mébi chi tiéu c6 53 mau
giong, chiém 17,7%; mau khia tim c6 1 mau giong
(0,3%); vang hodc khia vang c6 19 mau giong
(6,3%); hoi d0 dén tim nhat c6 29 mau giong
(9,7%); vo trau mau tim c6 38 giong (12,7%); mau
den c6 5 mau giong va khia nau c6 2 mau giong.
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- Mau may hat: Két qua cho thdy, c6 101 mau
giong biéu hién may hat c6 mau vang rom (chiém
33,7%), 96 mau giong mau do (32%), 61 mau giong
mau vang rom (30,3%), 42 mau giong mau tim
(14,0%).

- Mau vo gao: Két qua danh gia cho thay, vo
gao chu yéu c6 mau trang voi 249 mau giong
(83,0%), mau dd6 20 mau giong (6,7%), mau tim 18

mau giong (6,0%), cac mau giong con lai co6 mau
nau, nau nhat va tim mot phan.

3.3. Mot s tinh trang s6 luong vé than va 14
clia cac mau gioéng laa

Cung voi viéc danh gia cac tinh trang hinh thai
dinh tinh, cac tinh trang hinh thai dinh lwong ciing
duoc danh gia. Két qua danh gia mot so tinh trang
sO luong vé than va 14 lda duoc trinh bay & bang 4.

Bang 4. Phan nh6m 300 mau giong lia nghién ctu theo mot s6 tinh trang sé lwong vé than va la
trong vu muia niim 2025 tai x4 An Khéanh, thanh phé Ha Noi

Co Biéu hién
Tinh trang Tham so6 thong ké - ; N ;
Khoang bién dong So lwong mau giong
Min = 35,8 <48 50
A Max = 83,0 48 - 56 119
Chiéu daila (cm)
TB = 55,7 + 8,8 56 - 64 78
CV %) =15,8 <64 53
Min = 0,8 <12 20
X Max = 2,3 1,2-1,5 67
Chiéu rong la (cm)
TB=1,4+0,26 1,5-1,8 141
CV (%) =16,4 >1,8 72
Min =7,2 <10 38
o Max = 22,6 10- 13 59
Dai thia lia (mm)
TB=14,8+3,7 13-16 97
CV (%) = 25,9 > 16 106
Min = 71,2 <100 44
A Max = 198,0 100 - 120 107
Chiéu cao cay (cm)
TB =118,2+ 16,5 120 - 140 129
CV (%) = 14,0 > 140 20
Min = 3,0 <3,6 55
buong kinh ong ra Max = 6,7 3,6-4,5 112
(mm) TB=44+08 4,5-54 111
CV (%) = 18,7 > 5,4 22
Min = 3,6 <50 8
’ Max = 10,8 5,0-6,5 134
So6 danh
TB=6,7+1,1 6,5-8,0 130
CV (%) = 15,2 >8,0 28

Ghi chu: Min: Gid tri nhé nhat; Max: Gi4 tri lon nhat; TB: Gi tri trung binh; CV: H¢ so bién thién.
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- Kich thwoc 14 c6 vai tro quan trong tac dong
truc ti€ép dén kha niang quang hop cta cay lua.
Chiéu dai 14 dao dong tir 35,8 - 83,0 mm. Chiéu
rong 14 dao dong tir 0,8 - 2,3 mm, tan suat xut
hién cac mau giong tap trung chiéu rong la trén
1,5 cm.

- Dai thia lia: Pay la tinh trang c6 su bién dong
lon (CV = 25,9%), chiéu dai trung binh 14,8 mm.
Chiéu dai thia lia l6n nhat dat 22,6 mm va nhé nhat
dat 7,2 mm.

- Cao cay: Cay lua c6 chiéu cao cay thap, than
ra cing thuong c6 kha nang chiu tham canh cao,
han ché d6 ng3, tich lay vat chat t6t va do do co
tiém nang nang suat cao. Chiéu cao cay la mot tinh
trang di truyén, cha yéu phu thuoc vao dic tinh
von c6 cuia giong lua. Véi chiéu cao cay lua thap
hon 100 cm thi nhing giong c6 chiéu dai long
ngan, dic biét 1a 16ng thit ba va thit tr ngan, chiéu
dai t€ bao ngan, do ctmg than lon sé giap cho cay
chong chiu d6 nga tot hon [12]. Chiéu cao cac
mau giong tham gia thi nghiém it bién dong, chiéu
cao cay trung binh dat 118,2 cm, chiéu cao lon
nhat dat 198,0 cm (SPK 31178), chiéu cao thap
nhat1a 71,2 cm (SPK 18073).

Trong thuc té san xudt hién nay, chiéu cao cay
lta dang ban lun (90 - 106 cm) duoc san xuat chap
nhan rong rai. Xét tiéu chi nay, tap doan lua dia
phuong trong pham vi nghién ctu c6 64 mau
giong (21,3%) phu hop véi xu thé kiéu cay hién dai
[13]. S6 mau giong nhiéu nhat co chiéu cao cay
tap trung trong khoang 120 - 140 cm voi voi 146
mau giong.

- Puong kinh 6ng ra: Day 1a chi tiéu lien quan
voi kha niang chong d6 cua cay, duong kinh 6ng ra
cang lon thi cang tang kha niang chong d6 cua cay.
buong kinh 6ng ra c6 su bién dong tir 3,0 - 6,7
mm. Puong kinh ong ra trong khoang tix 3,9 - 4,5
mm va 51 - 5,7 mm c6 so6 lwong mau giong cao
nhat véi 83 va 86 mau giong.

-S6 danh: Cac mau giong cé s6 danh dao dong
tir 3,6 - 10,8 danh/cay. S6 danh/cay trong khoang
6,0 - 7,0 c6 tan suat xuat hién nhiéu nhat véi 118
mau giong.

3.4. Phan nhom 300 méu giéng lia nghién ctru
theo céc yéu to cdu thanh ning suit

Két qua nghién ctru cac yéu t6 cau thanh nang
suat duoc trinh bay & bang 5.

Bang 5. Phan nhém 300 mau giong lda nghién ciru theo cac yéu t6 cdu thanh ning suat va kich thudc hat
trong vu miia niim 2025 tai x4 An Khéanh, thanh phé Ha Noi

Tinh trang Tham s6 thong ké - : ’Mu’c do biéu hl@,n -
Khoang bién dong S0 nguon gen

Min = 17,0 <22 14

Chiéu dai Max = 38,8 22 -26 107

bong (cm) TB=245+29 26-30 149
CV %) =11,9 >34 5

Min=1,9 <24 14

Khoi luong Max = 4,5 24-28 51
100 hat (g) TB=3,0£0,5 2,8-3,2 88
CV (%) =15,8 > 3,6 58

L Min = 6,4 <78 35
(ill:f;lgjl Max = 11,4 7,8-8,6 67
(-mm) TB=8,6+0,9 8,6-94 96
CV %) =11,0 > 10,2 31

o Min = 1,9 <26 10
Chicu rong Max = 4,5 2,6-3,0 35
h‘(?‘t th;’C TB-33+04 30-3,4 7
i CV %) =13,0 > 3,8 59

Ghi chu: Min: Gid tri nhé nhat; Max: Gia tri Ion nhat; TB: Gid tri trung binh; CV: Hé so bién thién.
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- Chiéu dai bong: Cac chi tietu nhu s6 bong
tren khom va chiéu dai bong lua thuong duoc sit
dung dé danh gia tiém nang nang suit cta giong.
Nhing giong cé bong dai thuong c6 kha nang cho
nang suat cao hon, trong khi cac giong c6 bong
ngan thuong cho nang suat thiap hon. Chiéu dai
bong la tinh trang mang ban chat di truyén cta
giong, song ciing chiu anh huéng dang ké cta cac
yéu t6 ngoai canh nhu muc nudc, ché @ dinh
duong va nhiét do, dac biét trong giai doan phan
hoa dong. Bén canh do, s6 bong trén mot khom
ciing 1a chi tiéu c6 tac dong 1on dén nang suat; khi
s6 bong trén khom ting, ning suat cua giong lua
thuong tang twong tmg. Chiéu dai bong cta cac
mau giong trong tap doan it bién dong, chiéu dai
dao dong tir 17,0 - 38,8 cm. Khoang bién dong 22 -
26 cm va 26 - 30 cm ¢6 s6 luong mau giong 1an luot
1a 107 va 149 mau giong.

Mic du chiéu dai bong lua c6 vai tro quan
trong viéc gép phan vao hinh thanh nang suét hat,
tuy nhién d¢ dai toi da ciia bong khong phai la yéu
to6 duy nhat nang cao ning suat hat [14]. Theo
Akram va cs (1994) [15], cac tinh trang xac dinh
ning suat bao géom: Kich thudéc hat, dang hat, so
bong/khom va s6 hat/bong.

- Khoi luong 100 hat (g): Khoi lwong hat 1a tinh
trang co tinh di truyén va 6n dinh twong déi cao.
Két qua & bang 5 cho thay, khoi luong 100 hat
trung binh 14 3,0 g va muttc do bién dong voi CV =
15,8%. Trong do, so luong mau giong c6 khoi luong
100 hat tap trung trong khoang 2,8 - 3,2 g va 3,2 -
3,6 g 1an luot 1a 88 va 89 mau giong.

- Kich thuwdc hat théc: Tinh trang dugc chi
phoi bdi don gen, hai gen va trung gen va c6 hé so
di truyén cao, vi vay tinh trang nay thé hién mtc
do 6n dinh di truyén 16n. Bén canh do, ty l¢ gitta
chiéu dai va chiéu rong hat cta timg giong ciing
duoc coi la chi tiéu quan trong trong viéc danh gia
mtrc do da dang di truyén cua cac loai cay lay hat
[16]. Két qua & bang 5 cho thay, chiéu dai hat bién
dong tir 6,4 - 11,4 mm voi muc bién dong thap,
chiéu rong hat thoc it bién dong, chiéu rong dao
dong tir 1,9 - 4,5 mm. Két qua danh gia 300 nguon
gen thu thap tai tinh Thanh Hoda c6 chiéu dai va
chiéu rong bién dong lan luot 1a 4,0 - 10,9 mm va
2,0-4,7 mm [17].

Vé ty le dai/rong (D/R) ctia hat (Bang 6): Co
76 mau giong hat thon, 31 mau giong hat bau, con
lai 193 mau giong hat trung binh [18]. Két qua
danh gia 300 nguén gen thu thap tai tinh Thanh
Hoa, ty 1é D/R trong khoang 2 - 3 ¢6 s6 luong mau
giong cao nhat véi 244 mau giong [17].

Bang 6. Phan nhém 300 méu giéng laa theo

hinh dang hat
o Ty lé dai/rong| So6 luong mau
Nhom gion ' i e
glong (D/R) giong
Hat thon >3 76
Hat trung binh 2,1-3,0 193
Hat bau <2,1 31

3.5. Két qua phan tich méi quan hé di truyén
cac mau giong lta dua trén chi thi hinh thai

Két qua phan tich phan cum phan cap (HCA)
doi voi 300 mau giong laa voi 32 tinh trang hinh
thai (Hinh 1) cho thdy, mtc do twong dong gitra
cac mau dao dong trong khoang 0,40 - 0,97. Phan
lon cac mau lua dia phuong dugc gom nhom &
mtc hé so twong dong cao & 0,75).

Tai he s6 twong dong 0,70, tap doan 300 mau
giong lua dia phuong duoc chia thanh 4 nhom
chinh: Nhom I: Bao gdm cac giong laa c6 muc do
tuong dong rat cao (hé so twong déng > 0,85), thé
hién tinh dong nhat cao vé cac dic diém hinh
thai - nong sinh hoc (va/hodc chi thi phan tt, néu
c0). Nhom nay c6 thé dai dién cho cac giong co
nguon goc gan nhau hodc chiu anh hudéng cia
qua trinh chon loc twong tu trong san xuat dia
phuong. Nhom II: Gom cac giong c6 muc do
twong dong kha (khoang 0,78 - 0,85), c6 moi
quan hé gan giii v6i nhom I nhung da xuat hién
mot sO sai khac nhat dinh vé cac dic diém
nghién cttu. Nhom III: Bao gém cac giong co
mutc do6 twong déng trung binh (khoang 0,65 -
0,78), phan anh sy da dang ro rét hon trong tap
doan lua dia phueong. Nhom IV: Gém mot s6 mau
giong tach biét som & muc hé s6 twong dong thap
(= 0,40 - 0,60), thé hién su khac biét ro rét so voi
cac nhom con lai. Day co thé 1a cac giong lua dia
phuong dac thu, c6 ngudn goc khac biet hoac
mang nhimng dic diém quy can duoc uu tién bao
tén va khai thac.
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Nhin chung, két qua phan tich phan cum cho
thay, tap doan lua dia phuong c6 muc do da dang
teong do6i cao, trong d6 vira ton tai cdc nhém
giong c6 tinh dong nhat cao, vira cé cac giong
dac thu tach biét ro rét. Két qua nay la co so khoa

hoc quan trong cho viéc lya chon giong dai dién,
dinh huéng cong tac bao ton va luu gitt nguon
gen, ciing nhu phuc vu chon tao giong lua trong
cac nghién ctu tiép theo.

0.40 051 0.63

Coefficient

Hinh 1. Méi quan hé ctia 300 miu giéng lia theo twong dong di truyén

4. KET LUAN

Téng s6 300 mau giong cta tap doan lua duoc
thu thap tir 17 tinh, thanh phé thudc 3 viung sinh
thai da duoc gia ban dau va phan nhom voi 54 tinh
trang nong sinh hoc.

- Thoi gian sinh trudng ctia cac mau giong chu
yéu la trung ngay (282 mau giong), chi c6 4 mau
gi6ng thudoc nhoém ngidn ngay va 14 mau giong
thuoc nhom dai ngay.

- Mot s6 tinh trang hinh thai cé biéu hién kha
da dang 1a mau vé gao véi cac mau: Triang, nau
nhat, nau, do, tim 1 phan va tim. Kich thuéc hat
lon, dang hat chtt yéu trung binh. Nhiéu mau
giong cd tiém nang cho nang suat cao.

He so6 tuwong dong di truyén gitta cac mau
giéng trong tap doan dao dong tir 0,40 - 0,97. Phan
l6n gitta cac mau giong co6 hé so twong dong cao (>
0,75).

LOI CAM ON

Nhom tac gid chan thanh cam on B Nong
nghiép va Moi truong da cap kinh phi dé thurc hién
trong khuon kho nhiém vu: “Nghién ciu ddnh gid
va tir liéu hod thong tin nguon gen dang liu gitr tai
ngan hang gen thuc vat quoc gia’.

TAI LIEU THAM KHAO

1. La Tuan Nghia, Nguyén Thi Ngoc Hue,
Pham Hung Cuong, Vii Pang Toan, Nguyén Tién
Hung, Vit Linh Chi (2015). S¢ tay bdo ton mau

giong thuc vat nong nghiép. Nxb Nong nghiép.
189 trang.

2. Vi Van Liét (2009). Gido trinh Qui gen va
bdo ton qui gen. Truong Dai hoc Nong nghiép Ha
Noi.

3. IRRI (2013). Standard evaluation system
(SES) for rice (5th edition, June 2013), Malina,
Philippines.

4. Trung tam Tai nguyén thuc vat (2012).
Quyét dinh so 144/QD-TTTN-KH ngay 16/5/2012
cua Trung tdm Tai nguyén thuc vat vé viéc ban
hanh B¢ phiéu diéu tra, thu thap; mo t4, dinh gid
quy gen cdy trong.

5. F James Rohlf (1998). NTSYSpc numerical
taxonomy and multivariate analysis system version
2.0 user guide. User Guide: Exeter Software,
Setauket, New York, 8 - 14.

6. F James Rohlf (1987). NTSYSopc:
Microcomputer programs for numerical taxonomy
and multivariate analysis. The American
Statistician, 41(4): 330 - 330.

7. Tiéu chuin Quoc gia TCVN 13381-1:2023.
Giong cay nong nghiép — Khao nghiém gi4 tri canh
tac va str dung - Phan 1: Giong lua.

8. Ahmed, M. S. U., Khalequzzaman, M.,
Bashar, M. K. & Shamsuddin, A. K. M. (2016).
Agro- morphological, physico-chemical and
molecular characterization of rice germplasm with

NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 1/2026 11



KHOA HOC & CONG NGHE

similar names of Bangladesh. Rice science, 23(4):
211-218.

9. Lin, M. S. (1991). Genetic base of japonica
rice varieties released in Taiwan. Euphytica, 56, 43
- 46.

10. Nascimento, W., Silva, E. & Veasey, E.
(2011). Agro-morphological characterization of
upland rice accessions. Scientia Agricola, 68, 652 -
660.

11. Jiale Cao, Xi Chen, Zhongtao Ma, Jianghui
Yu, Ruizhi Wang, Ying Zhu, Fangfu Xu, Qun Hu,
Guodong Liu, Guangyan Li and Haiyan Wei
(2024). Differences in the appearance quality of
soft japonica rice with different grain shapes in the
Yangtze river delta and their relationship with
grain-filling. Agromy, 14, 2377.

12. Vi Anh Phap (2013). banh gia kha nang
chong chiu d6 nga cua mot s6 giong lua cao san
trién vong. 7ap chi Khoa hoc, Truong Dai hoc Can
Tho, 25, 67 - 74.

13. Nguyén Tuian Anh, Ng6 Thi Hong Tuoi,
Nguyén Van Hoan, Giap Thi Hop (2010). Panh gia
mot sO dac diém nong sinh hoc va chat luong cta

16 dong vat liéu lua trong vu mua 2009 tai Gia Lam
- Ha Noi. Tap chi Khoa hoc va Phat trién, 8(4): 569
- 575.

14. Abbasi, F. M., Sagar, M. A., Akram, M. &
Ashraf, M. (1995). Agronomic and quality traits of
some elite rice genotypes. Pakistan Journal of
Scientific and Industrial Research, 38, 348 - 350.

15. Akram, M., Abbasi, F., Sagar, M. & Ashraf,
M. (1994). Increasing rice productivity through
better utilization of germplasm. In Genetic
Resources of Cereals and Their Utilization in
Pakistan. Islamabad (Pakistan), 8 - 10.

16. Bui Chi Btru va Nguyén Thi Lang (2007).
Chon giong cay trong - Phuong phap truyén thong
va phan tiz. Nxb Nong nghiép Ha Noi.

17. Vi DPang Toan, Phan Thi Nga, Bui Thi Thu
Huyén, Vit Pang Tuong, La Tuan Nghia, Duong
Thi Héng Mai, Ng6 Dic Thé (2019). Nghién ctu
dic tinh nong sinh hoc ctia cadc nguédn gen laa thu
thap tai Thanh Hoa. 7ap chi Khoa hoc Cong nghé
Nong nghiép Viét Nam, 2, 18 - 23.

18. Tieu chuidn Quoc gia TCVN 8370:2010.
Thoc té.

RESULTS OF PRELIMINARY EVALUATION OF THE RICE GERMPLASM COLLECTION IN 2025
AT AN KHANH COMMUNE, HANOI CITY
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Pham Hung Cuong?, Phan Thi Nga!, Doi Hong Hanh'!

! Plant Resources Center

Abstract

The rice research collection comprised 300 accessions collected from different ecological regions
in several northern provinces. Among these, 282 accessions (94.0%) were of medium growth
duration, while the remaining accessions exhibited short-and long-duration growth periods. The
accessions showed a high level of diversity in morphological and agronomic traits. The grain
husk color of the collection was highly variable, including white, light brown, brown, red, partially
purple and purple. Most accessions had large grain size and several accessions exhibited high
yield potential. The evaluation results also indicated that changes in cultivation ecological
conditions can alter certain morphological characteristics of genetic resources, particularly those
collected from the mountainous provinces of Northern Vietnam.

Keywords: Diversity, evaluation, agronomic traits, rice (Oryza satival..).
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NGHIEN CUU XAC BINH MAT DO TRONG THICH HOP
CHO GIONG DAU BEN DEV19 TAI THANH PHO HA NOI
VA TINH NGHE AN

Nguyén Ngoc Quat® ", Hoang Thj Lan Huong?, Hoang Thi Nga?, Tran Thi Hué¢ Huong?®

1 Vién Cay lIrong thuc va Cay thurc pham

? Trung tam Tai nguyén thuc vat, Vién Khoa hoc Nong nghiép Viét Nam

TOM TAT

? Vién Khoa hoc Nong nghiép Viét Nam

Dbau den 1a cay tréong ngin ngay, giau dinh duong va c6 vai tro quan trong trong luan canh. Giong
dau den DEV19 moi duoc tuyén chon, hién chua c6 nghién cttu vé mat do trong thich hop.
Nghién cttu nay duoc tién hanh trong vu xuan va vu heé tai thanh pho Ha Noi va tinh Nghé An
nham xac dinh mat d¢ tréng phu hop cho giong. Thi nghiém gém 5 cong thirc mat do (15, 20, 25,
30, 35 cay/m?), bo tri theo khéi ngau nhién day dd voi 3 1an nhéc lai. Két qua cho thdy, thoi gian
sinh truong dao dong 71 - 95 ngay tuy vu va dia diém. Thoi gian sinh truéong va s6 canh cap 1/cay
giam khi mat do tang. Trong vu xuan, mat do 25 - 30 cay/m?2 cho nang suat cao nhat, dat 2,31 -
2,40 tan/ha tai thanh pho Ha Noi va 1,77 - 1,86 tdn/ha tai tinh Nghé An. Trong vu he, nang suat
cao nhat & mat do 20 - 25 cay/m?, dat 1,54 - 1,62 tdn/ha tai thanh pho Ha Noi va 1,65 - 1,75 tdn/ha
tai tinh Nghé An. Nhu vay, mat do thich hop cho giong DEV19 1a 25 - 30 cay/m? trong vu xuan va

20 - 25 cay/m? trong vu he.

Tt khoa: Pau den (PEV19), mat do, sinh truong, niang sudt, mua vu.

. DAT VAN DE

bau den (Vigna ungiculata (I.) Walp) la mot
trong nhitng cay tréong c6 xua nhat cta loai nguoi,
duoc thuan hoa va trong dau tién tai chau Phi.
Hién nay, Brazil, Haiti An Do, Myanmar, Sri
Lanka, Australia va My la nhitng nudc c6 nang
sudt dau den cao [1]. O Viet Nam, cay dau den da
duoc trong va st dung tir 1au doi, song dién tich,
nang suat, san luong va chat luong con thap. Nam
2023, dién tich dau den dat 44,39 nghin ha, nang
suat trung binh khoang 1,235 tan/ha [2]. Pau den
c6 gia tri dinh duong va duoc liéu cao, chita nhiéu
protein, khoang chat va hop chat chong oxy hoa,
duoc st dung rong rai trong thuc phdm, duoc
phdm va thtc 4n chan nuoi. Dong thoi, dau den
con c6 kha nang co dinh dam, cai tao dat va dong
vai tro quan trong trong hé thong canh tac bén
ving.

Tuy nhién, cong tac chon tao giong dau den
trong nuoc chua dugc quan tam nhiéu, cac giong

dua vao san xuat cha yéu la giong dia phuong,
duoc nguoi dan tu dé giong qua nhiéu thé he. Bién
phap ky thuat canh tac chuwa déng bo, dan dén
nang suat con thap. Trong cac bién phap ky thuat,
mat do gieo trong 1a yéu t6 anh huong truc ti€p
dén sinh truong, quang hop, kha nang canh tranh
dinh duong va nang suat hat [3]. Mat do t6i vu ctia
dau den thay ddi theo mua vu, diéu kién dat dai va
dac diém giong. Nghién ctru ctia Ndiaga, C. (2000)
[4] cho thdy, cac giong dau den c6 hinh thai khac
nhau can mat do khac nhau @€ phat huy t6i da
tiém nang nang suat. Giong dau den DEV19 la
giong moi duoc cong bo leu hanh thang 4 nam
2025, viec nghién ctu cac bién phap ky thuat dé
hoan thién quy trinh canh cac giong PEV19 1a rat
can thiét. Do vay, nghién cttu tién hanh xac dinh
mat do t6i wu dé khai thac hiéu qua tiém ning
ning suat cta giong nham xac dinh mat do trong
thich hop cho giong dau den DEV19 tai thanh pho
Ha Noi va tinh Nghé An, gép phan nang cao nang
suat va hiéu qua san xuat dau den.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

+ Giong dau den DEV19 duoc Vién Khoa hoc
Nong nghiép Viét Nam cong bo leu hanh thang 4
nam 2025 [5].

+ Phan bon: Hiu co vi sinh Song Gianh, uré (46%
N), supe 1an Lam Thao (16% P,O-), KCl (60% K;0).

2.2. Phuong phap nghién ctru

2.2.1. Phuong phédp bo'tri thi nghiém

Thi nghiém goém 5 cong thic tuong tng voi 5
mat do (15, 20, 25, 30, 35 cay/m? duoc bé tri theo
khoi ngau nhién day da, 3 1an lap lai, dién tich 6 thi
nghiém 12 m?> (10 m x 1,2 m).

+ Cong thic mat do thi nghiém bao gom: CT1
= 15 cay/m? CT2 = 20 cay/m? CT3 = 25 cay/m?
CT4 = 30 cay/m? CT5 = 35 cay/m? (d6i ching)

+ Luong phan cho 1 ha: 30 kg N + 60 kg P,O,+
60 kg K,O + 0,8 tdn phan hitu co vi sinh Song
Gianh (HCVSSG) + 300 kg voi bot.

2.2.2. Phuong phap xit ly so'liéu

S6 lieu duoc xit ly thong ké trén phan mém
Excel va SAS 9.1

2.2.3. Cédc chi tiéu theo doi

Cac chi tiéu sinh truong phat trién, kha nang
chong chiu duogc thuc hién theo tieu chuan co so
ctia Vién Cay luong thuc va Cay thuc pham TCCS-
VCLT: 09/2020 vé khao nghiém gia tri canh tac,
gié tri stt dung ctia giong dau den duoc ban hanh
theo Quyét dinh s6 181/QD-VCLT-KH ngay
18/5/2020 cta Vién Cay luwong thuc va Cay thuc
pham [6].

2.3. Thoi gian va dia diém nghién ciru

- Trung Tam Nghién ctu va Phat trién Pau do,
x4 Thanh Tri, thanh pho Ha Noi;

- Vién Khoa hoc Ky thuat Nong nghiép Bic
Trung Bo, phuong Dong Hung, tinh Nghé An.

- Thoi gian gieo thi nghiém: Vu xuan tai thanh
phé Ha No¢i: 10/03/2023, tinh Nghé An:
10/01/2023; vu heé tai thanh pho Ha Noi:
10/06/2023, tinh Nghé An: 10/05/2023.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng mat do dén thoi gian sinh
trudng, s6 canh cdp I cta giong dau den

Két qua danh gia anh hudng ctia mat do trong

dén thoi gian sinh trudng va s6 canh cip 1 ctia giong
dau den DEV19 duoc trinh bay ¢ bang 1 cho thay:

Béng 1. Anh hudng ctia mat do trong dén thoi gian sinh truéng, s6 canh cép 1 clia gidng dau den PEV19
tai thanh phd Ha Noi va tinh Nghé An

Mat do Thoi gi,an sinh truong (Ngay) S§ canh cap I/cay
Cong thie tr.f‘)ng- Thanh pho Ha Noi | Tinh Nghé An | Thanh pho Ha Noi | Tinh Nghé An
A Vu Vu Vu Vu Vu Vu Vu Vu
(cay/m?) | - \ ; \ ; \ ; ‘
Xuan he Xuan he Xuan he Xuan he
CT1 15 95 77 85 75 3,1 3,4 3,0 3,5
CT2 20 94 76 83 74 2,9 3,2 2,8 3,0
CT3 25 93 75 83 74 2,8 3,0 2,7 2,9
CT4 30 93 74 82 73 2,7 2,9 2,6 2,8
CT5 (d/c) 35 90 72 81 71 2,6 2,8 2,5 2,7
CV %) 8,2 55 7.4 8,6
LSDy 5 0,43 0,32 038 | 0,48

Thot gian sinh truong: Trong vu xuan 2023 tai
thanh pho Ha Noi, thoi gian sinh truong clia giong
DEV19 khi gieo & 5 mat d0 dao dong tir 90 - 95
ngay. O cong thie CT5 (mat do 35 cay/m?) c6 thoi
gian sinh trudng ngin nhat va dai nhat 1a & cong
thitc CT1 (mat do 15 cay/m?. Cong thuc 2, CT3,
CT4 co6 thoi gian sinh truéng tuong duong nhau
(93 - 94 ngay). Trong diéu kieén thoi tiét 2023,

14

lwong mua trung binh, nhiét d6 kha cao. Pac biét
la vu hé, qua trinh sinh truéong phat trién ctia cay
gap thoi tiét ndng nong nén thoi gian sinh trudéng
ctia cay trong vu hé ngin hon vu xuan.

Trong vu xuin 2023 tai tinh Nghé An, thoi gian
sinh truéng ctia giong PEV19 ¢ 5 mat do dao dong
tr 81 - 85 ngay. O cong thic CT5 (mat do 35
cay/m?® co thoi gian sinh trudng ngan nhat va dai
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nhat 12 ¢ cong thic CT1 (mat do 15 cay/m?). Cong
thiac CT2, CT3, CT4 c6 thoi gian sinh truong wong
duong nhau (82 - 83 ngay). Nhu vay, trong vu xuan,
thoi gian sinh truong cta giong PEV19 tai thanh
pho Ha Noi va tinh Nghé An dao dong tir 81 - 95
ngay va & mat do 25 - 30 cay/m?*1a 82 - 93 ngay.

Trong vu hé 2023 tai thanh pho Ha N¢i, thoi
gian sinh truong cua giong DEV19 & 5 mat do dao
dong tir 72 - 77 ngay. O cong thie CT5 (mat do 35
cay/m? c6 thoi gian sinh truéng ngan nhat va
cong thic CT1 (mat do 15 cay/m? la dai nhat.
Cong thuc CT2, CT3, CT4 co6 thoi gian sinh truong
tuong duwong nhau (72 - 74 ngay). Tai tinh Nghé
An, thoi gian sinh truong cta giong DEV19 & 5
mat do 1a chenh léech khong nhiéu va dao dong tir
71 - 75 ngay. O cong thic CT5 (mat do 35 cay/m?)
c6 thoi gian sinh truéng ngan nhat va dai nhat 1a &
cong thuc CT1 (mat do 15 cay/m?. Cong thic
CT2, CT3, CT4 c6 thoi gian sinh truéng tuong
duong nhau (73 - 74 ngay).

Trong vu he, thoi gian sinh truéng cua giong
DEV19 tai thanh pho Ha Noi va tinh Nghé An dao
dong tir 72 - 85 ngay va & mat do 20 - 25 cay/m? la
74 - 76 ngay.

Nhu vay, mat do trong c6 anh huéng dén thoi
gian sinh truéng cta cay. O mat do trong thip
(CT1) c6 thoi gian sinh tudng dai nhat va ngin
nhat & cong thic c6 mat do cao (CT5).

S0’ canh trén cdy: Trong vu xuan tai thanh pho
Ha No¢i, s6 canh/cay dao dong tx 2,6 - 3,1
canh/cay. Cong thitc CT1 c6 s6 canh trén cay la
3,1 canh, cao hon cong thuc CT5 (Poi chung).
Cong thitc CT5 ¢ so6 canh/cay la thap nhat 2,6
canh/cay. SO canh/cay ctia cong thic CT2, CT3,

CT4 1a tuong duong nhau (2,7 - 2,9 canh/cay) va
c6 y nghia thong ke (p < 0,05).

Trong vu xuan tai tinh Nghé An, s6 canh/cay
dao dong tir 2,5 - 3,0 canh/cay. O cong thic d6i
chimg (CT5) c6 so6 canh/cay la thap nhat 2,5
canh/cay). Cong thic CT1, CT2 dat s6 canh/cay
(2,8 - 3,0 canh/cay) cao hon cac cong thic (CT3,
CT4, CT5). So canh/cay ctia cong thuc CT3, CT4,
CT5 la twong duong nhau (2,6 - 2,7 canh/cay) va
c6 y nghia thong ke (p < 0,05).

Trong vu heé tai thanh pho Ha Ngi, so
canh/cay dao dong tir 2,8 - 3,4 canh/cay. Cong
thic d@6i ching (CT5) co s6 canh/cay la thap (2,8
canh/cay). Cong thitc CT1 c6 s6 canh/cay (3,4
canh/cay) tuong duong voi CT2 va cao hon cac
cong thuc (CT3, CT4, CT5) c6 y nghia thong ké.
Cong thirc CT2, CT3, CT4 co so canh/cay la twong
duong nhau va dat t 2,9 - 3,2 canh/cay. Tuy
nhién, riéeng coéong thiec CT2 dat gid tri cao hon
cong thic doi ching. Su khac biét gitra cac cong
thitc c6 y nghia thong ké (p < 0,05).

Trong vu he tai tinh Nghé An, s6 canh/cay dao
dong tir 2,7 - 3,5 canh/cay. Cong thitc CT1 c6 so
canh trén cay lon nhat (3,5 canh) va thap nhat 1a
cong thuc doi chimg (2,7 canh). Cong thiac CT2,
CT3, CT4 c6 so canh/cay dat tix 2,7 - 3,0 canh/cay va
tuong duong nhau va c6 y nghia thong ké (p < 0,05).

Nhu vay, mat do gieo trong anh huong dén so
canh/cay cua giong dau den PEV19 trong ca 2 vu.
Cong thtrc trong mat do thap cé so canh trén cay
cao hon cong thirc c6 mat do cao.

3.2. Anh huéng ciia mat d6 trong dén muc do
nhiém bénh, sau hai chinh trén giong dau den DEV19

Bang 2. Mitc d6 nhiém mét s6 bénh, sau hai ctia giong dau den PEV19 & cac mat do tréng khac nhau tai
thanh pho Ha Noéi va tinh Nghé An

Mat do Sau Eou)()'n la Sau duc qua (%) Bénl(llkh;?;m la lj;felrll}zldégl
A ’ A 0, - -
Cong thic ‘Erong Vu Vu A Vu Vu Vu Vu Vu
(cay/m’) K © | Vuxuan : K : K :
Xuan he he Xuan he xuan | he
Thanh pho Ha Noi
CT1 15 3,6 2,3 2,6 4,2 1 2 1 1
CT2 20 4,5 3,1 3,3 4,8 1 2 1 1
CT3 25 4,6 3,2 34 5,0 1 2 1 2
CT4 30 4,6 3,6 3,5 6,4 2 3 1 2
CT5 (d/c) 35 5,6 4,3 4,7 7,8 2 3 2 3
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Tinh Nghé An
CT1 15 6,4 6,0 4.8 5,7 1 2 1 1
CT2 20 6,8 6,2 5,4 6,1 1 2 1 1
CT3 25 7,5 6,6 5,7 7,8 1 2 1 2
CT4 30 8,0 8,2 5,8 8,6 1 3 1 3
CT5(d/c) 35 8,3 8,4 6,2 9,8 2 3 2 3

Ghi chu: Panh gid nurc nhiém bénh, siu hai trén dong ruong co sir dung thuoc trir séu.

Két qua danh gia muic do gay hai ctia sau cuon
14 duoc trinh bay & bang 2 cho thay:

Sau cuon l4: Trong vu xuan tai thanh pho Ha
Noi, mirc do gay hai clia sau cuén la trén giong
dau den DEV19 & cac mat do khac nhau dao dong
ter 3,6 - 5,6 %. Cong thic CT5 (mat do 35 cay/m?)
bi sau cuodn la gay hai ning nhat va nhe nhat Ia
cong thiee CT1 (15 cay/m?). Cong thic CT2, CT3,
CT4 bi sau cuén 14 gay hai tuong duong nhau va &
muc 4,5-4,6 %.

Trong vu xuan tai tinh Nghé An, mic do gay
hai ctia sau cuén 14 trén giong dau den DEV19 &
cac mat do khac nhau dao dong tir 6,4 - 8,3 %. Cong
thic CT5 (mat do 35 cay/m? bi sau cuén 14 hai
nang nhat. Cong thitc CT1 (15 cay/m? bi hai nhe
nhat sau dén cong thac CT2. O cong thac CT3,
CT4 bi sau cuon 14 hai tuong dwong nhau va & mic
haila 7,5- 8,0 %.

Trong vu hé tai thanh pho Ha N¢i, mic do gay
hai ctia sau cuén 14 trén giong dau den & cong thixc
mat do khac nhau va dao dong tir 2,3 - 4,3 %. Cong
thitc CT5 (mat do 35 cay/m? bi sau duc qua hai
nang nhat va nhe nhat 1a cong thuc CT1 (15
cay/m?. Cong thitc CT2, CT3 bi sau cuodn la gay
hai nhe tir 3,1 - 3,2 %.

Trong vu heé tai tinh Nghé An, mitc do gay hai
clia sau cudn 14 trén giong dau den & cong thic
mat do khac nhau va dao dong tir 6,0 - 8,4 %. Cong
thic CT5 (mat do 35 cay/m? bi sau duc qua hai
nang nhat sau dén cong thitc CT4. Cong thic CT1
(15 cay/m? bi sau cudn 14 hai nhe nhat sau dén
cong thic CT2, CT3 (20 - 25 cay/m?).

Sau duc qua: Trong vu xuan tai thanh pho Ha
Noi, mtc d0 gay hai ctua sau duc qua trén giong
dau den DEV19 & cac mat do khac nhau dao dong
tir 2,6 - 4,7 %. Cong thic CT5 (mat do 35 cay/m?)
bi sau duc qua hai ning nhat va nhe nhat la cong
thiuc CT1 (15 cay/m? sau dén cong thic CT2.

Cong thuc CT3, CT4, bi hai twong duong nhau va
dao dong tr 3,4-3,5%.

Trong vu xuan tai tinh Nghé An, mic d6 gay
hai cia sau duc qua trén giong dau den DEV19 &
cac mat do khac nhau dao dong tir 4,8 - 6,2 %. Cong
thic CT5 (mat do 35 cay/m? bi sau duc qua hai
nang nhat, sau dén cong thitc CT4 va nhe nhat la
cong thiee CT1 (15 cay/m? sau dén cong thic
CT2 (20 cay/m?. Cong thic CT3, CT4 bi sau hai
tuong duong nhau, ttr 5,7 - 5,8 %.

Trong vu hé tai thanh pho Ha Noi, mirc mitc
do gay hai cua sau duc qua trén giong dau den
DEV19 & cong thiec mat do khac nhau dao dong
tee 4,2 - 7,8 %. Cong thitc CT5 mat do 35 cay/m?)
bi sau duc qua hai nang nhat. Cong thic CT1 (15
cay/m?) bi hai nhe nhat (4,2 %) sau dén cong
thiee CT2, CT3 bi sau hai tuong duong nhau (4,8
-5,0 %).

Trong vu he tai tinh Nghé An, miic 6 gay hai
ctia sau duc qua trén giong dau den DEV19 ¢ cong
thitc mat do khac nhau dao dong tir 5,7 - 9,8 %.
Cong thic CT5 (mat do 35 cay/m?) bi sau duc qua
hai nang nhat va nhe nhat 1a cong thic CT1 (15
cay/m?. Cong thic CT3, CT4, bi sau hai tuong
duwong nhau, tir 7,8 - 8,6 %.

Bénh dom nau: Giong dau den DEV19 nhiém
bénh d6m nau trong vu xuan tai ca 2 diém va trong
vu hé & cac mat do CT1 dén CT3 & muc nhe (diém 1
- 2). Chi con mat do CT4 dén CT5 tai tinh Nghé An
va CT5 tai thanh pho Ha Noi bi nhiém bénh & diém 3.

Trong vu xuan, giong dau den DEV19 nhiém
bénh dom nau ¢ muc nhe (diém 1 - 2). Trong vu
he tai 2 diém & cong thic CT1, CT2 va CT3 giong
bi nhiém bénh dém nau & diém 1 - 2 va cong thiec
CT4, CT5 bi nhiém & mic nang hon (diém 2 - 3).

Bénh kham I4: Trong vu xuan, giong dau den
DEV19 nhiém bénh & mutc nhe (diém 1 - 2).
Trong vu hé tai 2 diém & cong thiec CT1, CT2 va
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CT3 giong bi nhiém bénh dom nau ¢ diém 2 va
cong thirc CT4, CT5 bi nhiém & mic ning hon
(diém 3).

3.3. Anh hudng ctia mat do trong dén 1 s8 yéu
t6 cdu thanh niing suat giong dau den

Béng 3. Anh hudéng ctia mat d¢ trong dén cac yéu t6 cdu thanh ning suit giéng DPEV19
trong vu xuén, vu hé tai thanh phd Ha Noi va tinh Nghé An

Cong Mat do trong | S6 qua chiac/cay (qua) | S6 hat/qua (hat) | Khoi luong 1.000 hat (g)
thic (cay/m? Vuxuan | Vuhe Vuxuan | Vuheé | Vuxuan | Vu he
Thanh pho Ha Noi
CT1 15 16,3 17,0 11,3 12,0 101,9 97,4
CT2 20 15,0 15,7 11,2 11,5 102,8 97,2
CT3 25 14,8 15,2 11,0 11,3 102,6 97,1
CT4 30 14,5 14,0 11,0 11,2 1024 96,7
CT5 (d/c) 35 12,5 11,9 10,8 10,9 101,5 96,5
CV (%) 7,9 54 42 43 0,5 0,8
LSD, s 2,1 11 04 0,91 1,0 1,6
Tinh Nghé An
CT1 15 16,9 16,3 10,6 11,0 104,7 98,0
CT2 20 15,0 15,4 10,7 11,7 104,7 97,7
CT3 25 14,8 15,0 11,0 12,0 103,6 97,3
CT4 30 14,3 13,9 10,9 11,4 103,4 96,6
CT5 (d/c) 35 11,7 12,0 10,8 11,2 102,7 96,5
CV (%) 52 6,2 4,0 4,0 1,2 0,9
LSD, s 1,0 0,46 0,81 0,64 2,2 1,7

Két qua danh gia mot so yéu t6 cau thanh
nang suat giong dau den DEV19 trén cac mat do
khéac nhau & bang 3 cho thay:

So6' qua chac trén cay: Trong vu xuan tai thanh
pho Ha Noi, giong dau den DEV19 trong & cac mat
do trong khac nhau dat s6 qua/cay tir 12,5 - 16,3
qua/cay. Cong thic mat do CT5 (Doi chimg) c6 so
qua trén cay thap nhat. Mac du, cong thic CT1 dat
s6 qua chic/cay cao hon cong thirc doi chimng
nhung tuong dwong véi cac cong thitc con lai. Cac
cong thiec mat do CT3, CT4 c6 s6 qua chac trén
cay tuong duong nhau (14,5 - 14,8) qua/cay va co6 y
nghia thong keé. Két qua cho thdy: S6 qua
chic/cay tir cong thiee CT1 dén cong thie CT5 da
giam dan khi mat do trong tang cao.

Trong vu xuan tai tinh Nghé An, giong dau
den DEV19 tréng & cac mat do trong khac nhau
dat s6 qua chac/cay tir 11,7 - 16,9 qua/cay. Cong
thic mat do CT1 dat gia tri cao nhat (16,9
qua/cay) c6 y nghia thong ké (P < 0.05) sau dén
cong thic CT2. Hai cong thic CT3, CT4 dat so
qua/cay la tuong dwong nhau va 16n hon cong
thic CT5 c6 y nghia thong ke. Cong thic mat do
CT5 dat gia tri thap nhat (d6i ching).

Trong vu heé tai thanh pho Ha Noi, giong dau
den DEV19 trong & cac mat do trong khac nhau
dat s6 qua chéac/cay tir 11,9 - 17,0 qua/cay. Cong
thic mat do CT1 dat gia tri cao nhat (17 qua/cay)
c6 y nghia thong ke (P < 0,05) sau dén cong thic
CT2 va CT3 . Hai cong thitc CT2, CT3 dat so
qua/cay la tuong duwong nhau va 16n hon cong
thitc CT4, CT5 c6 y nghia thong ke. Cong thic
mat do CT5 dat gia tri thap nhat (d6i chimg).

Trong vu heé tai tinh Nghé An, giong dau den
DEV19 tréng & cac mat do trong khac nhau dat so
qua chic/cay tir 12,0 - 16,3 qua/cay. Cong thuc
mat do CT1 dat gia tri cao nhat (16,3 qua/cay) voi
y nghia thong ké & muc (P < 0,05) sau dén cong
thiuc CT2 va CT3. Hai cong thic CT2, CT3 dat so
qua/cay la twong duong nhau va l6n hon cong
thic CT4 va CT5 c6 y nghia thong ké. Cong thirc
mat do CT5 dat gia tri thap nhat (d6i ching).

S0 hat trén qua:

Trong vu xuan tai thanh pho Ha Noi, cac mat
do trong khac nhau ctia giong dau den DEV19 dat
s6 hat/qua tir 10,8 - 11,3 hat. Cong thitc mat do
CT1 dat gia tri cao hon coéng thitcc CT5 nhung
tuong duong voi cong thuc CT2, CT3, CT4. Cac
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cong thiac CT3, CT4 c6 mat do dat gia tri tuong
duwong nhau (11,0 hat/cay). Sy khac biét gitta cac
cong thirc 1a c6 y nghia théng ké & mic (P < 0,05).
Cong thiac CT5 (doi ching) dat gia tri thap nhat
(10,8 hat/qua).

Trong vu xuan tai tinh Nghé An, cac mat do
trong khac nhau cta giong dau den PEV19 c6 so
hat/qua t 10,6 - 11,0 hat/qua. Cong thitc mat do
CT1 c6 so hat/qua thap nhat va CT3 dat cao nhat
(11 qua/cay). Tuy nhién, gia tri ctia cac cong thic
la khong c6 su khac biét.

Trong vu he tai Ha Noi, cac mat do trong khac
nhau cuta giong dau den DPEV19 dat s6 hat/qua tir
10,9 - 12,0 hat. Cong thicc mat do CT1 dat gia tri
cao hon cong thiec CT5 nhung twong dwong voi 3
cong thie (CT2, CT3, CT4). Cong thirc doi chung
(CT5) dat gia tri thap nhat (10,9 hat/qua). Su khac
biét gitta cac cong thuic la cé y nghia thong ké &
muc (P < 0,05).

Trong vu hé tai tinh Nghé An, s6 hat/qua &
cac mat do trong khac nhau cta giong dau den
DEV19 dat tir 11,0 - 12,0 hat. Cong thitxc mat do
CT3 dat gia tri cao hon coéng thuc 1 va tuong
duwong voi cac cong thirc khac. Cac cong thiee con
lai 1a twong dwong nhau. Su khac biét gitta cac
cong thuc la cé y nghia thong ké & mic (P < 0,05).

Khoi irong 1.000 hat:

Trong vu xuan tai thanh phé Ha N¢i, khoi
luong 1.000 hat ctia cac mat do trong khac nhau

dao dong tir 101,5 - 102,8 g. Cong thuic doi chimg
(CT5) dat gia tri thap nhat va cong thiec CT2 dat
cao nhat. Tuy nhién, sy khac nhau gitta cac cong
thirc mat do la khong cé y nghia thong ké.

Trong vu xuan tai tinh Nghé An, khoi luong
1.000 hat ctia cac cong thiec mat do dat tir 102,7 -
104,7g/1.000 hat. Cong thic mat do CT1 dat cao
nhat sau dén cong thic CT3, CT4 va thap nhat &
cong thiec CT5 sau dén cong thire CT1. Tuy nhién,
su khac nhau gitta cac cong thirc mat do 1a khong
c6 y nghia thong ke.

Trong vu heé tai thanh pho Ha Noi, khoi luong
1.000 hat ctia cac cong thac mat do dat tir 96,5 —
97,4 g. Cong thic mat do CT1 dat cao nhat va CT5
dat gia tri thap nhat. Tuy nhién, su khac nhau gitta
cac cong thie mat do 1a khong co6 y nghia thong ké.

Trong vu he tai tinh Nghé An, khoi luong 1.000
hat ctia cac cong thicc mat do dat tir 96,5 — 98,0 g.
Cong thic mat do CT1 dat cao nhat sau dén cong
thiac CT2, CT3. Cong thic CT4 va CT5 dat gia tri
thap nhu nhau. Tuy nhién, st khac nhau gitra cac
cong thic mat do 1a khong c6 y nghia thong ke.

Mic du, khoi luong 1.000 hat c6 xu huong
giam khi ting mat do trong. Tuy nhién, su khac
nhau vé gia tri nay gitra cac cong thic la khong c6
y nghia thong ke.

3.4. Anh hudng ctia mat do trong dén ning
sudt giong DPEV19

Béng 4. Anh hudng ctia mat d6 trong dén ning sust gidng dau den PEV19 trong vu xuén, vu he 2023
tai thanh phd Ha Noi va tinh Nghe An

. , Mat do trong Nang suat (tan/ha)
Cong thirc (cay/m?) Thanh phd Ha Noi Tinh Nghé An
Vu xuan Vu he Vu xuan Vu he
CT1 15 1,88 1,42 1,46 1,56
CT2 20 1,89 1,54 1,53 1,65
CT3 25 2,40 1,62 1,86 1,75
CT4 30 2,31 1,48 1,77 1,59
CT5 (d/c) 35 1,50 1,34 1,70 1,55
CV %) 97 6,9 51 58
LSD, s 0,37 0,15 016 018

Két qua danh gia anh hudng ctia mat do trong
dén nang suat giong dau den PEV19 duoc trinh
bay & bang 3 cho thay:

Nang sudt giong diu den PEV19 ¢ cdc mét do
khac nhau tai thanh pho Ha Noi:

18

Trong vu xuan tai thanh pho Ha No¢i, nang
suat giong dau den DPEV19 khi gieo ¢ cac mat do
khac nhau dao dong tir 1,5 - 2,4 tdn/ha. Trong do,
cong thiec mat do CT3 (25 cay/m?) va CT4 dat cao
nhat (2,31 - 2,4 tan/ha). Cong thic CT3, CT4 dat
nang suat cao hon cong thic CT1, CT2 va CT5 &
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muc sai khac co y nghia. Cong thirc doi ching
CT5 (35 cay/m?) dat thap nhat (1,5 tdin/ha). Cong
thuc CT1, CT2 dat gia tri twong duong va 16n hon
cong thiee doi ching.

Trong vu hé tai thanh pho Ha Noi, nang suat
cta giong dau den DEV19 khi gieo & cac mat do
khac nhau dao dong tir 1,34 - 1,62 tan/ha. Trong
do, cong thirc 3 (mat do 25 cay/m? dat nang suat
(1,62 tan/ha) cao hon cong thic CT1 va CT5 (Doi
chtmg). Mac du, nang suat & cong thac CT2 dat
(1,54 tdn/ha) twong duong co6i CT1, CT3, CT4
nhung cao hon cong thic CT5.

Nhu vay, trong vu xuan tai thanh pho Ha Noi,
giong dau den DEV19 sinh trueong va phat trién tot
o mat do CT3 va CT4 (25 - 30) cay/m? Nang suat &
mat do trong nay dat cao 2,3 tdn/ha - 2,4 tdn/ha.

Trong vu he tai Ha Noi, giong dau den PEV19
sinh trudong va phat trién tot & mat do CT2 va CT3
(20 - 25) cay/m?®. Nang suat & mat do trong nay dat
cao 1,54 tan/ha - 1,62 tan/ha.

Ning suét giong dau den PEV19 ¢ cdc mat do
khac nhau tai Nghé An:

Trong vu xuan tai tinh Nghé An, ning sut cia
cac cong thic mat do khac nhau dat tir 1,46 - 1,86
tan/ha. Trong do, nang suat & cong thirc mat do
CT3 (25 cay/m? dat cao nhat (1,86 tAn/ha) sau dén
cong thic mat do CT4 dat (1,77 tan/ha). Nang suat
cua hai cong thic nay la twong duwong nhau. Cong
thitc CT3, CT4 dat niang suat cao hon cong thic
CT1, CT2 va CT5. Cong thuc CT1, CT2 dat nang
suat thap (1,46 - 1,53 tdn/ha) hon cong thic CT3,
CT4 va CT5 va twong nhau. Sy sai khac gitta cac
cong thic c6 y nghia thong ke & muitc (P < 0,05).

Trong vu hé tai tinh Nghé An, ning suat cta
cac cong thirc mat do dat ti 1,55 - 1,75 tan/ha.
Trong do6, nang suat & cong thiec MDP3 dat (1,75
tan/ha) cao hon cong thic CT1 va CT5 sau dén
cong thuc CT2 (1,65 tan/ha). Mic du, cong thic
CT2 dat nang suat kha cao sau cong thac CT3
nhung khong c6 su sai khac véi cac cong thic
khéac co y nghia thong ke & murc (P < 0,05).

Nhu vay, trong vu xuan tai tinh Nghé An,
giong dau den DPEV19 sinh trudng va phat trién tot
o mat do (25 - 30) cay/m? va dat nang suat cao 1,77
- 1,86 tan/ha. Trong vu hé tai tinh Nghé An, giong

dau den DEV19 sinh truéng va phat trién & mat do
(20 - 25) cay/m?® va dat nang suat cao 1,65 - 1,75
tan/ha. Nhu vay, mat do trong thich hop cho
giong dau den DEV19 & vu xuan 1a (25 - 30)
cay/m*vavu he 1a (20 - 25) cay/m®.

Két qua nghién cttu vé mat do trong thich hop
cho dau den ctia ctia nhom tac khac ciing gan
twong tu két qua nghién ctu cha chung toi.
Nghién cttu mat do dau den tai tinh Thai Nguyén
cho thay: Khi trong 25 - 30 cay/m2, niang suat dat
1,52 tdn/ha va cao hon doi chimg [7]. Nghién cttu
mat do trong dau den tai Nigeria chi ra ring: O
mat do 25 - 30 cay/m2, nang suat dat 1,40 tdn/ha
cao hon d6i ching 10 - 12% [8]. Tai Makurdi
(Nigeria), nang suat cao nhat dat 1,55 tdn/ha &
mat do 30 cay/m?2, vuot doi ching 14% [9].

4. KET LUAN

4.1. Két luan

- Thoi gian sinh truong cta giong dau den
DEV19 & cac mat do trong dao dong tuir 71 - 95
ngay. Trong do, vu xuan & mat do 25 - 30 cay/m? la
82 - 93 ngay va trong vu hé & mat do 20 - 25 cay/m?
la 74 - 76 ngay. Thoi gian sinh trudng va s6 canh
cap 1 trén cay giam dan khi tang mat do tréng tir
15 - 35 cay/m® Giong dau den DEV19 nhiém nhe
bénh d6m nau va kham 1a & mat do 20 - 30 cay/m?
(diém 1 - 2). Khi mat do trong cao 35 cay/m?
giong bi nhiém bénh dém nau, bénh kham 14 &
mtc (diém 2 - 3).

- Nang suat giong dau den DEV19 trong vu
xuan & mat do 25 - 30 cay/m? dat cao 2,3 - 2,4
tan/ha tai thanh pho Ha Noi va 1,77 - 1,86 tin/ha
tai tinh Nghé An. Nang sudt trong vu he, @ mat do
20 - 25 cay/m? dat cao 1,54 - 1,62 tdn/ha tai thanh
pho Ha Noi va 1,65 - 1,75 tAn/ha tai tinh Nghé An.

Mat do thich hop trong vu xuén la 25 - 30
cay/m? vu he 1a 20 - 25 cay/m?

4.2. Pé nghi

Str dung két qua nghién ctru mat do dé hoan
thién quy trinh ky thuat canh tac giong dau den
DEV 19.
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STUDY ON DETERMINING THE SUITABLE PLANTING DENSITY
FOR THE BLACK BEAN VARIETY DEV19 IN HA NOI CITY AND NGHE AN PROVINCE

Nguyen Ngoc Quat’, Hoang Thi Lan Huong? Hoang Thi Nga? Tran Thi Hue Huong®

! Field Crops Research Institute

? Plant Resources Center, Vietnam Academy of Agricultural Sciences.

? Vietnam Academy of Agricultural Sciences

Abstract

Black bean is a short-duration crop with high nutritional value and plays an important role in crop
rotation. The newly developed variety DPEV19 has not yet been studied for its optimal planting
density. This study was conducted in the Spring and Summer seasons in Ha Noi city and Nghe
An province to determine the suitable planting density for the variety. The experiment included
five planting densities (15, 20, 25, 30, and 35 plants/m?), arranged in a randomized complete
block design with three replications. Results showed that the growth duration ranged from 71 to
95 days depending on season and location; both growth duration and the number of primary
branches per plant decreased as planting density increased. In the spring season, the highest
yield was achieved at a density of 25 - 30 plants/m?, reaching 2.31 - 2.40 t/ha in Ha Noi and 1.77 -
1.86 t/ha in Nghe An province. In the summer season, the highest yield was observed at a
density of 20 - 25 plants/m?, reaching 1.54 - 1.62 t/ha in Ha Noi city and 1.65 - 1.75 t/ha in Nghe
An province. Therefore, the suitable planting density for PEV19 is 25 - 30 plants/m? in the spring

and 20 - 25 plants/m? in the summer.

Keywords: Black bean (DEV19), planting density, growth, yield, cropping season.
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NHAN GIONG /V VITRO LAN NGOC BIEM
(Rhynchostylis gigantea L.) HON HEO
Phan Diém Quynh® ", Nguyén Truong Giang', Huynh Hiru Puc?,

Ha Thi Loan?, Lé Thi Thu Héng!, Nguyén Kim Thiy*

"Trung tim Cong nghé Sinh hoc Thanh phé Ho Chi Minh

TOM TAT

"Email: quynhdiem1471@gmail.com

Ngoc Diém Hon Heo 1a mot trong nhimg loai phong lan ban dia quy cta Viet Nam. Viéc ap dung
ky thuat nuoi cdy mo té€ bao thuc vat khong chi gép phan luu gitt nguon gen quy ma con giip
nhan nhanh tao nguén cay giong voi s6 luong 16m. Két qua nghién ctru cho thdy, choi dinh lan
Ngoc Diém Hon Heéo duogc khitr tring voi dung dich Javel 50% trong 20 phut cho ty 1é mau séng vo
trung dat 33,3%. Moi treong MS c6 b6 sung BA 1 mg/L va IBA 1 mg/L thich hop cho viéc cam
tmg tao PLBs tir choi voi s6 luong dat 2,22 PLBs/mau sau 8 tuan nuoi cdy. Moi truong MS c6 b6
sung 30% nudc dura thich hop cho qua trinh nhan nhanh choi. Moi treong VW thich hop cho viéc
tao cay hoan chinh. Cay Ngoc Diém Hon Héo cidy mo dat ty 1é song 94,7% sau 240 ngay trong trén
gi4 thé gom 1 réu rimg : 1 than cti va tudi 1 1an/ngay .

Tte khéa: Rhynchostylis gigantea L Hon Héo, in vitro, choi dinh, nhan giong:.

1. DAT VAN BE

Lan Ngoc Dbiém Hon Heéo (Rhynchostylis
gigantea L) 1a mot trong nhiing loai phong lan ban
dia quy cta Viet Nam thuoc chi Ngoc Diém
(Rhynchostylis), phan bo tir Binh Thuan kéo dai
dén thanh pho Nha Trang ra tin nhimg dao xa,
nguoc len song Krong Pach (Pak Lak). Lan Ngoc
biém Hon Heo thuoc dong lan cao cép, thuong no
hoa vao mua xuan trong dip Tét c6 truyén cua
nguoi Viét Nam. Cay co6 hé tan 1a kha day va to moc
dan chéo nhau xoe ra theo hinh canh quat kha dep.
Hoa mau trang tim, chum hoa ri xudng, lau tan,
huong thom quyén rq, lan téa nén duoc nguoi choi
lan suu tam va ua chudng nhat. Piéu nay da tao co
hoi cho nhiéu doi tuong kinh doanh hoa lan khai
thac va tan pha quan thé ty nhién cua loai lan nay.
Thuc té, nhimg khu rimg nguyén sinh thudc cac
tinh Gia Lai, Kontum, Khanh Hoa, Binh Phudc
(ct)... da bi nguoi dan xam nhép va san lung dem
vé ban voi gia dao dong tir vai traim ngan dong dén
vai trieu déng/kg. Vi vay, hién nay lan Ngoc Diém
Hon Heo khong con duoc budn ban tran lan trén thi
truong va viéc tim mua nhimg loai Ngoc Piém Hon
Heéo tré nén kho khan vi da bi khai thac can kiét.

Voéi nhan thitc nguén gen cay trong 1a tai san
quoc gia can phai duoc bao ton va khai thac dé
phuc vu phat trién kinh té, xa hoi, an ninh quoc
phong nén viéc nhan giong in vitro sé goép phan
bao ton nguon gen, déng thoi duy tri nhan nuoi sau
d6 dua tra vé noi nguyén sinh dé ti€p tuc bao ton tai
ché déng thoi cung cip nguodn cay giong ban dia
quy va dap tng nhu cau ctia nguoi choi lan trén dia
ban thanh phé Hé Chi Minh va ca nuéc.

2. PHUONG PHAP NGHIEN CUU

2.1. Dia diém va vat liéu nghién cttu

Nghién cttu duoc thuc hién tai Khu nuoi cay
mo thudc Trung tam Cong nghé sinh hoc thanh
pho Ho6 Chi Minh.

Chéi in vitro lan Ngoc Piém Hon Heéo ¢6 2 - 3
14, kich thudéc dong nhat.

Moi truong va diéu kién nudi cay: Moi truong
MS co ban (Murashige, Skooog, 1962) cé b6 sung
30 g/1 sucrose; 0,5 g/1 peptone; 0,1 g/1 inositol; 7
g/l agar; pH = 5,5. Diéu kién chiéu sang 12
gi0/ngay; cuong do chiéu sang doi voi thi nghiém
tao PLBs va nhan chéi 1a 50 + 2 pmol/m?s, d6i voi
thi nghiém tao cay hoan chinh 1a 25 + 2 pmol/m?®s.
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2.2. Phuong phap nghién ctru

221 Khdo sdt diéu kién khir trung mau tao
vat liéu in vitro vo trung

Chéi dinh (cay con) cua lan Ngoc Diém Hon
Heéo duoc rira sach biang nuéc sau do lau biang xa
phong loang, lau bang con 70°. Rita bang xa phong
loang 20 phat, rita sach biang nuoc, sau d6 xtr ly
bang dung dich Javel (thuong ph4m) cé nhé 2 giot
Tweens - 20 v6i 3 néong do: i/1 Javel pha 3 nudc;
ii/1 Javel pha 2 nudc; iii/1 Javel pha 1 nudc trong
thoi gian 10 phut, 20 phut va 30 phut, cudi ciing
rtra lai mau bang nuéc cat vo tring 3 - 5 1an. Mau
chéi dinh sau khi xtt ly cat bé phan bi ton thuong,
cat doan c6 kich thuéc 0,5 - 1 ¢cm cdy vao moi
truong MS boé sung 30 g/l sucrose, 0,5 g/l
peptone, 0,1 g/1 inositol 7 g/1 agar, moi truong
duoc diéu chinh & pH = 5,5. Thi nghiém gom 9
nghiém thic, moi nghiém thitc 3 lan lap lai, moi
lan lap lai 5 chai. Theo dai ty 1é mau vo trung (%),
ty 1é mau song vo trung (%), ty 1é mau chét (%), ty
lé mau nhiém (nhiém nim, nhiém khudn) (%) sau
hai tuan.

222 Khdo sdt anh huong cua chat diéu hoa
sinh truong Ién qua trinh cam ung tao PLBs, nhan
nhanh PLBs

Chéi dinh c6 kich thudc 0,5 - 1 mm, hay dinh
va tao vét thuong & goc duoc cdy léen moi truong
MS co ban bd sung 30 g/l sucrose; 0,5 g/l
peptone; 0,1 g/1 inositol; 7 g/1 agar ; pH = 5,5. Thi
nghiém gom 12 nghiém thic két hop giita BA (0,5-
2 mg/1), NAA (0,51 mg/I) va IBA (0,51 mg/l),
moi nghiém thttc 3 14n 1ap lai, méi 1an 14p lai 3 chai,
moi chai 5 mau. Theo doi ty 16 mau tao phoi soma
va PLBs (%), s6 phoi soma/mau va PLBs/mau sau
7-8 tuan nudi cay.

223 Khado sat anh huong cua chat diéu hoa
sinh trudng Ién qua trinh t4i sinh choi nhan nhanh
choi

PLBs c6 kich thuéc 1 - 3 mm duoc cay lén
moi truong MS c6 b6 sung BA (0 - 1 mg/L) va
NAA (0 - 0,2 mg/L) hoac 0-30% nudc dira va BA (0-
1 mg/L). Thi nghiém gém 7 nghiém thttc moi
nghiém thtc 3 1an ldp lai, mdi lan 1dp 3 chai, moi
chai 5 mau. Theo doi s6 choi/mau, ty 1é mau tao
chéi (%), khoi luong tuoi (g), khéi luong kho (g).

banh gia kha nang tang truéng, phat trién cta
mau cdy sau 6 - 8 tuan nudi cay.

2.2.4. Khao sat anh hudng cua thanh phan moi
truong Ién qud trinh tao cdy hoan chinh

Choi don in vitro duoc loai bé phan ré va cay
lén moi truong cé bé sung sucrose 20 g/1; 0,5 g/1
peptone; 0,1 g/1 inositol; 7 g/1 agar; pH = 5,5. Thi
nghiém gém 6 nghiém thttc 1a cac moéi truong khac
nhau: MS (Murashige T. and Skoog F., 1962, );
MS1/2; MS1/4; Knudson C (Morel, G.M., 1965);
VW (Vacin EF. and Went E.W. 1949); B5
(Gamborg O.L., 1968)), mbi nghiém thitc 3 1an lap,
moi lan 1ap 3 chai, méi chai 5 mau. Theo doi so
ré/cay, chiéu cao cay (cm), so la/cay, chat luong
cay, khoi luong kho, ham luong Chlorophyll. Danh
gi4 kha nang tang truong, phat trién cta cay sau 6 -
8 tuan nuoi cay.

22.5. Khdo sit anh hudng chat diéu hoa sinh
truong Ién qud trinh tao cdy hoan chinh

Moi truong VW bé sung sucrose 20 g/I; 0,5
g/1 peptone; 0,1 g/1 inositol; 7 g/1 agar; pH = 5,5
duoc chon lam moi truong nén dé thuc hién cac
thi nghiém tao cay hoan chinh. Thi nghiém gom 8
nghiém thtc két hop gitta (0-1) mg/1 BA va (0,5-1)
mg/1 NAA, mdi nghiém thiec 3 14n 14p lai, mdi lan
lap 3 chai, mdi chai 5 mau. Theo doi so ré /cay,
chiéu cao cay (cm), so 1a/cay, chat luong cay, khoi
luong kho (g), ham lwong Chlorophyll. Panh gia
kha nang tang truéng, phat trién cta cay sau 6-8
tuan nuoi cay.

2.2.6. Khao sat anh huong cua nuoc tuoi va gia
thé dén ty Ié song ciia cdy con ngoai viron tom

Sau 30 ngay nudi cdy trén moi truong cam
ung tao ré, cay con hoan chinh dugc chuyén vao
cac gia thé khac nhau (chi xo dira, réu rung, vo
thong, than cti vun) dé khao sat kha nang thich
nghi ctua cay trong diéu kién vuon wom. Thi
nghiém 02 yéu t6 gom: Yéu to A- Gia thé trong
(Al: 100% chi xo dwra (BC), A2: 100% Réu rumg, A3:
1 Réu rumg : 1 than cti vun, A4: 1 Réu rimg : 1 vo
thong; yéu t6 B- So 1an tuéi nuoc (B1: Tudi nuoc 1
lan/ngay, B2: Tudi nuéc 2 lan/ngay (BPC), B3:
Tud6i nuoe cach 1 ngay, 2 lan/ngay). Thi nghiém
bo tri theo kiéu hoan toan ngau nhién, 3 1an lap lai,
50 cay/nghiém thirc/lan lap, dién tich khoang 0,22
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m?/nghiém thttc/lan lap. Theo doi ty 1é cay song
(%), so ré/cay, chiéu cao cay (cm), s 14/cay

2.3. Xtz ly s6 liéu

S6 liéu thu thap va duoc xtt Iy bing phan mém
Microsoft Excel va Minitab 17.0, SAS 9.1, trac
nghiém phan hang Duncan’s test hoac LSD.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Khao sat diéu kién khit triing miu tao vat
liéu in vitro vo tring

Két qua khtr trung choi dinh voi dung dich
Javel trong vong 10 phut thi mau bi nhiém & tat ca

cac nong d¢. Ti le song ting va ti Ié nhiém giam
khi kéo dai thoi gian khtt trung 1én 20 phuat va tang
nong do Javel lén mitc cao nhat 50%. Tuy nhién,
khi thoi gian khtt triung kéo dai dén 30 phat va xir
ly voi Javel nong do thap 25% (NT7) lam cho mau
bi nhiém hoan toan. Ngoai ra, khi ting nong do
javel lan luot 33,3% va 50% (NT8 va NT9) da giam
duoc ty 1é nhiém nhung ty 1é chét tang dan, ti le
song c6 tang nhe & NT8 nhung sau d6 khong co6
dau hiéu song & NT9. Sau 14 ngay, cac mau con
so6ng van duoc git nguyén, 16p moé mau xanh bén
ngoai ctia choi nga vang (Bang 1).

Béng 1. Anh hudng ctia néng d6 Javel va thoi gian khir triing dén hiéu qua khit triing mau chéi lan Ngoc

Piém Hon Heéo
Nghiém Ty le (Javel : Thoigian | Tylé mausong | Tylé mau | Ty lée mau
thae nudc) (Phut) %) chét (%) nhiém (%)
1 1:4 (20%) 0 0 100
2 1:2(33,3%) 10 0 0 100
3 1:1 (50%) 0 0 100
4 1:3 (25%) 0 0 100
5 1:2(33,3%) 20 0 0 100
6 1:1 (50%) 33,33 16,67 50
7 1:3 (25%) 0 0 100
8 1:2(33,3%) 30 16,67 16,67 66,67
9 1:1 (50%) 0 50 50

Hinh 1. M4u chdi lan Ngoc Biém Hon Héo sau khi
duoc khit triung. (A) Mau chéi méi duge khir
tring, (B) Mau choéi sdng vo tring, (C) Mau chdi
bi nhiém khuén

3.2. Anh huéng ciia chét didu hoa sinh truong
lén qua trinh cdm tng tao PLBs

Noéng do chat diéu hoa sinh trudng, ty 1é auxin
va cytokinin anh hudéng dén qua trinh cam tmg tao
PLBs. Trong @6, NAA la moét loai auxin co tac
dung kich thich sw phan bao va sinh truéng cta
mo seo hay PLBs. BA 1a mot loai cytokinin dwoc
dung phd bién trong viéc kich thich phan héa choi

& nhiéu loai thuc vat (Schaller et al., 2015) [1].
Trong nghién ctu nay, BA va NAA duoc két hop
stt dung & cac nong do khac nhau dé khao sat kha
nang cam tmg tao PLBs tir choi lan Ngoc diém.

Két qua tir bang 2 cho thay, cac nghiém thic
c6 su két hop gita BA va IBA déu kich thich mau
cam tng tao PLBs trén 64,44%, nong do BA cang
cao thi ti 1é cam tng cang ting. Cam ung tao PBLs
tir chéi ctia lan Ngoc Diém t6t nhat khi két hop
gitta 1 mg/L BA va 1 mg/L IBA véi PLBs dat 2,22
PLBs/mau Nguoc lai, cac nghiém thitc c6 b6
sung NAA cho ti 1é mau cadm tng tao PLBs va choi
thap (dwoi 53,33%). Piéu nay cho thay cé su khac
biét voi mot s6 nghién ctru cam tng tao PLBs trén
mot s6 giong lan khac trudc day. Theo Baker va cs
(2014) [2], két hop 0,5 mg/L BA va 0,5 mg/L NAA
thich hop cho su tai sinh PLBs voi 20,4 PLBs/mau
trén loai hoa phong lan thuoc Catasetum. Tuwong tu
két qua nghién ctu ctia H'Yon va cs (2020) [3]
trén loai Dendrobium trankimianum cho thay két
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hop 2 mg/L BA va 0,5 mg/L NAA cho ti 1é tao
PLBs dat 90,11% voi 10,24 PLBs. Ching td, ban  biét trong qua trinh tai sinh PLBs.

Béng 2. Anh hudng ctia chét didu hoa sinh trudng 1én qua trinh cam tng tao PLBs

chat di truyén ctia ting loai quyét dinh su khac

Nghiém BA NAA IBA |Tileétao PLBs PLBs trung binh Chéi trung binh
thiec (mg/l) | (mg/l) | (mg/1) %) (PLBs/mau) (choi/mau)
NTO0 0 0 0 0 0° 0f
NT 1 0,5 0,5 0 46,67 1 1,11%
NT 2 0,5 1 0 44 44 1¢d 0,89%
NT 3 0,5 0 0,5 64,44 1,11 1,33
NT 4 0,5 0 1 66,67 0° 1,89
NT 5 1 0,5 0 42,22 0° 1,200d
NT 6 1 1 0 51,11 1,22¢ 1,33
NT 7 1 0 0,5 64,44 1,11 1,67
NT 8 1 0 1 73,33 2,22% 2,89"
NT 9 2 0,5 0 53,33 0,89¢ 1,11%

NT 10 2 1 0 4222 1,67 0,78.

NT 11 2 0 0,5 95,56 1,78 3,33

NT 12 2 0 1 73,33 1,89° 3,112

CV% 29,34 29,22
BA + NAA + IBA ok il

Ghi chu: Cic chir cdi khdc nhau trén cung mot cot (PLBs trung binh, choi trung binh) biéu thi su
khac biét co y nghia vé mat thong ké; ***: Khac biét vé mat thong ké ¢ muc P < 0,001.

Sau 3 tuan nuoi cdy, cac mau chua c6 thay ddi
nhiéu vé mat hinh thai. Tt tuan tht 4, da s6 cac
mau co6 su thay ddi vé hinh thai nhu phinh to &
goc va mot s6 mau hinh thanh ré & nghiém thic
doi chimg (NT 0). Tt tuan thit 5, & vi tri tang sinh
& phan goc cta cac mau co hién tuong cam tng
tao PLBs, mot s6 mau bat dau hinh thanh choéi &
gdc, mot s mau c6 phan goc hoa nau, cé su tang
trudng vé chiéu dai la cta 14 da cat. O tun thu 8,

cac mau trong nghiém thtc d6i chimg (NT 0)
hinh thanh va phat trién ré, tao cay hoan chinh,
cay xanh. Mau & cac nghiém thirc con lai hinh
thanh PLBs va chdi & phan goc va vi tri tao vét
thuong dong thoi mau ban dau van tiép tuc phat
trién. Mot s6 mau da hinh thanh PLBs va choi bat
dau hoa nau & phan goc hoac mau chét nhung
choi méi va PLBs hinh thanh van phat trién
nhung cham.

T o - s -1
[~ i, | —

Hinh 2. Anh hudng ctia céc chit diéu hoa sinh truéng (BA, IBA, NAA) lén qua trinh cim tng tao PLBs
voi cac nong do khac nhau khéac nhau sau 8 tuan nuéi cdy. 0: BA 0 mg/1, NAA 0 mg/1, IBA 0 mg/1; 1: BA
0,5 mg/1, NAA 0,5 mg/1, IBA 0 mg/1; 2: BA 0,5 mg/1, NAA 1 mg/1, IBA 0 mg/1; 3: BA 0,5 mg/1, NAAO
mg/1, IBA 0,5 mg/1; 4: BA 0,5 mg/1, NAA 0 mg/1, IBA 1 mg/l1; 5: BA 1 mg/1, NAA 0,5 mg/1, IBA 0 mg/I;
6: BA 1 mg/1, NAA 1 mg/1, IBA 0 mg/1; 7: BA 1 mg/1, NAA 0 mg/1, IBA 0,5 mg/I; 8: BA 1 mg/l, NAAQ
mg/1, IBA 1 mg/1; 9: BA 2 mg/1, NAA 0,5 mg/1, IBA 0 mg/1; 10: BA 2 mg/1, NAA 1 mg/1, IBA 0 mg/1; 11:
BA 2 mg/1, NAA 0 mg/1, IBA 0,5 mg/1; 12: BA 2 mg/1, NAA 0 mg/1, IBA 1 mg/1
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3.3. Anh hudng ctia nuée dira 1én qua trinh tai
sinh chéi va nhan nhanh chéi

BA 1a chat kich thich sinh truéng thuéc nhom
cytokinin, co tac dung ting cuong su phan bao, giup
cac té bao thuc vat tang sinh nhanh hon, tao diéu
kién thuan loi cho viéc tai sinh chdi. Nudc dira da
duoc ching minh c6 kha niang kich thich phan hoa
va nhan nhanh choéi & nhiéu loai cay. Két qua nghién
cttu ctia Yong va cs (2009) [4] cho thiy nudc dira
chira 94% 1a nu6e va 1a chat thuc ddy tiang trudng cta
choi. Sau 8 tuan quan sat va thu nhan sé lieu cho

thay, nuoc dira khi két hop voi BA ¢6 vai tro tac dong
dén su tai sinh chéi ctia cac mau PLBs, cu thé mau &
cac nghiém thitc déu c6 cam tng tao choi.

Két qua ¢ bang 3 cho thay, anh huéng cta cac
néong do BA két hop véi nong do nudc dira khac
nhau lén s6 lugng choi dugc tai sinh khong co su
khac biét vé mat thong ke, dac biét viec bé sung
10% nudc dira va 0,5 mg/1 BA thich hop cho viéc
hinh thanh chai tir PLBs véi s6 chdi, ty 1é mau tao
chéi, khéi luwong tuoi va kho tuong tmg la 2,07
chéi/mau, 56%, 0,317 g va 0,031 g.

Béng 3. Anh hudng ctia chét diéu hoa sinh truéng BA va nuée dira 1én qué trinh t4i sinh chéi

va nhan nhanh chéi
NT Nudc BA (\)h(‘)i ) Ty le {nﬁu Ty 1é mau | Khoi luong | Khoi luong
dira %) | (mg/]) | (choi/mau) | tao chédi (%) | chét (%) tuoi (g) kho (g)
NTO 0 0 1,76* 49 44 0,323 0,024
NT1 10 0,5 2,07* 56 13 0,317 0,031
NT 2 10 1 2,0 67 16 0,283 0,022
NT 3 20 0,5 1,27 53 22 0,184 0,017
NT 4 20 1 1,8 58 18 0,238 0,025
NT5 30 0,5 1,71* 62 16 0,173 0,024
NT 6 30 1 1,13° 67 20 0,134 0,015
CV% 26,67
Nuoc dita + BA koK

Ghi chu: Cidc chir cdi khdc nhau trén cung mot cot (choi) biéu thi su khic biét co y nghia vé mat
thong ké; ***: Khdc biét vé mat thong ké ¢ muic P < 0,001.

Mau chéi phat trién & nghiém thitc nay xanh tot,
14 khong bung to, ty 1é mau chét thap (13%). Nguoc
lai, & nghiém thitc b6 sung nuoc dita 30% va 1 mg/1
BA cho kha niang nhan chdi cao nhung ty 1é tao choi

trung binh trén mau thap. Nghiém thic 3 co so
luong chéi trung binh thap nhat véi 1,27 chéi/mau.
Cac nghiém con lai c6 so chdi trung binh tot tuong
duong voi doi chimg (NT 0) vé mat thong ke.

Hinh 3. Cac cum PLBs sau 8 tuin nuéi cdy trén moéi truomg MS két hop véi cac néng do nudc dira va BA
khac nhau. A/ 0% nuweéc dira + 0 mg/L BA, B/ 10% nuéc dira + 0,5 mg/L BA, C/ 10% nuéc dira + 1 mg/L
BA, D/ 20% nuoc dira + 0,5 mg/L BA, E/ 20% nuéc dira + 1 mg/L BA, F/ 30% nudc dira + 0,5 mg/L BA,

G/30% nudc dira + 1 mg/L BA

NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 1/2026 25



KHOA HOC & CONG NGHE

3.4. Khao sat 4anh huéng cta thanh phan moéi
truong 1én qua trinh tao ciy hoan chinh

Mot s6 nghién cttu cho thdy, ngoai viéc anh
hudng ctia chat diéu hoa sinh trudong lén qua trinh
tao cay hoan chinh thi thanh phan/ham luong
khoang da luong ciing anh hudng dén qua trinh
tao cay in vitro trén mot s6 doi tuong cay trong.
Nghién ctru nay cho thay, cac loai moi truong khac
nhau c¢6 ham luong khoang da luwong khac nhau
ciing da anh huong dén qua trinh tao cay hoan
chinh lan Ngoc Diém.

Sau 8 tuan nuoi cdy, ty 1é mau cam tng tao ré
trén cac moi truong khac nhau lan luot 1a VW
(100%), MS (93%), MS 1/2 91%), MS 1/4 (89%),
B5 (80%). O nghiém thic st dung moi truong KC
cho ty 1é mau cam tng tao ré chi dat 44%, ré va cay

phat trién cham. Nghiém thtc stt dung moi truong
VW cho két qua tot nhat vdi ty 1& mau tao ré, so 1a
moi hinh thanh, s6 ré va chiéu cao cay tuong ung
100%; 4 1a/cay; 3,04 ré/cay; 1,51 cm/cay; ré phat
trién tot, cay ting trudong nhanh, duong kinh ré
16m, 14 mau xanh sang; ham luong chlorophyll téng
dat 588,7 ng/g. Nghiém thic st dung moi truong
MS cho thdy, sau 7 tuan nu6i cdy mot s6 mau
chuyén vang, mot s6 mau chét & phan ngon. Déi
voi nghiém thire st dung moi truong MS 1/2 mau
cam tg tao ré kém nhat voi ré ngan, duong kinh
ré nho, 14 xanh nhat, cay phat trién cham. O hai
loai moi treong KC va B5 khong thich hop cho su
sinh trueong cua cay thé hién qua su ting truong
cham vé chiéu cao, ré kém phat trién, mot so 1a
nga vang va mau chét dan.

Béng 4. Anh hudng ctia thanh phan/ham lrong khoéng da lwgng lén qua trinh tao cay hoan chinh

lan Ngoc Piém Hon Heéo
So la T 16 miu S6ré | Chiéucao | Khoi Khoi | Ham luong Tile
Nghiém thic | trung tzfo fé %) trung |trung binh | lwong | luwong | chlorophyll | chlorophyll

binh |~ | binh (cm) tuoi (g) | kho (g) | tong (ng/g) a/b
MS 3,11° 93 1,89° 1,09 0,656 | 0,041 663 2,15
MS1/2 3,47 91 1,82° 1,025 0,366 | 0,029 482,1 2,97
MS1/4 4,16 89 2,13 1,13° 0,433 | 0,031 524,2 2,44
KC 3,44° 44 0,6 0,82 0,335 | 0,022 511,4 2,2
VW 4,0* 100 3,04* 1,51 0,544 | 0,045 588,7 2,45
B5 3,38 80 1,16¢ 0,68¢ 0,350 | 0,031 380,7 2,42

CV% 13,58 93 22,79 21,55

M(")l tm(\),rlg * k% * k% * k%

Ghi chu: Cic chir cdi khdc nhau trén cung mot cot biéu thi sw khac biét co y nghia vé mat thong ké

*** Khdc biét vé mat thong ké ¢ muic P < 0,001).
Két qua nghién ctru cho thady moi truong VW
va MS 1/4 thich hop cho qua trinh tao cay in vitro
hoan chinh cho lan Ngoc diém. Tuy nhién, khi
nudi cdy trén moi truong VW cay sinh trudéng va
phat trién tot hon so véi moi truong MS 1/4. Dic
biét, ham luong khoang da luong & hai moéi truong
nay thap hon so voi cac moéi truong khac da st
dung trong nghién ctu. Ching to, thanh
phan/ham luong khoang da luong da anh hudng
dén viéc tao cay in vitro lan Ngoc diém. Ham
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luong nito cao anh hudng dén su phat trién cta ré,
14 bi vang sau thoi gian nuéi cdy. Theo két qua
nghién ctru ctia Duong Cong Kién (2003) [5], viec
stt dung khoang & giai doan tao cay can nong do
thap sé thich hop cho mot so giong cay. Nghién
ctru ctia Kaewkhiew va cs (2010) [6], cho thady moi
truong VW thich hop cho viéc tao ciy in vitro hoan
chinh trén lan Ngoc diém voi s6 14 1a 4,07 1a/cay;
s6 ré la 3,9 ré/cay; khoi luong twoi 1,73 g. Tt két
qua trén cho thay, méi truong VW thich hop nhat
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dé tao cay hoan chinh 7n vitro trén lan Ngoc Diém
Hon Heo.

Hinh 4. M4u cay lan Ngoc Diém in vitro trén cac
moi treong khac nhau sau 8 tuan. A/ Méi truong
MS, B/ Moi truomg MS 1/2,C/ Moéi trueomg MS
1/4, D/ Moi treong Knudson C, E/ Méi truong
VW, F/ Méi treong B5

3.5. Anh hudng ciia gia thé va ché do nuéc
tudi dén ty 1é song chia cay con ngoai vudn rom

Cay lan Ngoc biém hoan chinh nu6i cay trong
phong thi nghiém can duogc thuan héa & giai doan
vuon uwom dé cay co thé sinh truéng, phat trién tot
& diéu kién bén ngoai. Gia thé va ché do nudc tudi
1a hai yéu t6 quan trong lién quan dén ty 1é song
ctia cay lan Ngoc Diém cdy mo. Mbi loai gia thé
déu c6 vu va nhuoc diém, can st dung, phoi tron
pht hop. Néu stt dung gia thé khong phu hop, tudi
nuoc qua am hoac qua kho dé lam cay sinh truéng
kém hodc bi chét. Cay lan Ngoc Diém c6 kha nang
chiu ung kém, vi vay cay con hau ciy mo can duoc
wom trong chau c6 nhiéu 16 thoat nuéc xung
quanh va phan day chau khong bi bit lai.

Giai doan 240 ngay sau trong, khi trong trén gia
thé réu rimg + than ctii vun (ty lé 1 : 1) va twdi nuoe 1 -
2 1an/ngay, cay sinh truong khoe, chiéu cao cay dat tir
7,2 - 7,8cm, vuot troi so véi cac nghiém thie con lai tir
1,6-1,9 cm. DPac biét nghiém thitc réu rimg + than cti
vun (ty e 1 : 1) két hop tudi nude 1 1an/ngay giup kich
thich cay ra 14 tot nhat dat 6,0 14/cay (Bang 5).

Béng 5. Anh hudng clia gia thé va ché d¢ nuoc troi dén cac chi tiéu sinh trudng ctia lan Ngoc Diém giai
doan hau c4y mo sau 240 ngay trong

Twoéi cach nga
Chi tiéu Gia the lén/ilgéy lﬁn/igay ;ﬁn /Ilg?if : ’I;Dr::lrlllg

100% chi xo dira 68,0 70,7 64,7¢ 67,8°
100% réu ring 68,0 56,0" 78,0° 67,3
Ty le Reéu ring + than ctivun (1: 1) 94,7° 93,3 90,7 92,9
Sz)/zl)g Réu ring + vo thong (1:1) 88,0 86,01 87,3 87,1°

Trung binh (B) 79,7 76,5 80,2?

CV®) - 232 F, - 39560 Fy-8,50" Fyy=22,60"

100% chi xo dtta 5,4 5,2 5,2 5,3
100% réu ring 5,5 5,0 5,5 5,3
S Réu rimg + than ctivun (1: 1) 7,0 6,8 5,7 6,5
ré/cdy |  Reurimg+vé thong (1:1) 6,6 6,5 5,6 6,2°

Trung binh (B) 6,12 5,9% 5,5

CV%) =902F,=1303" Fy=394" F,,= 1,80

Chiéu 100% chi xo dira 5,9 6,20t 5,7 5,9°
cao cay 100% réu rimg 6,30 5,6¢ 6,30 6,1°
(em) Reéu ring + than ctivun (1: 1) 7.8 7,2 6,64 7,2
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Chi tiéu Gid thé lan/ igay lén/igéy Tugllgj(/: E;iéy’ rl;)r:rll%g
Réu rimg + vo thong (1: 1) 6,9 6,7"d 6,4°% 6,7°
Trung binh (B) 6,7 6,4 6,2
CV(%) =531 F,=27,47" F,= 621" F;3=353
100% chi xo dtra 4,9 4,8 4,7 4,8°
100% réu rung 4,6 4,7 4,7 4,7¢
S6 Réu rimg + than cti vun (1: 1) 6,0 5,7 5,4 5,7
la/cay Réu rimg +vo thong (1 : 1) 54 53 53 5,3"
Trung binh (B) 5,2 5,1 5,0

CV(%) =332 F,= 6822 Fy=424 Fyz= 1,61

= AIB3 B - A2B3

A3B3

7}
N A4B3

Hinh 5. Cay lan Ngoc Diém hau cdy mo trong trén cac loai gia thé va ché do tudi khac nhau tai thoi diém

240 ngay sau trong (yéu t6 A: Al: 100% chi xo dira, A2: 100% réu rimg, A3: Réu rimg + than cti vun (1: 1),

A4: Réu rimg + v6 thong (1: 1); yéu to B: B1: Tudéi 1 1an/ngay,
B2: Tuéi 2 1an/ngay, B3: Tudi cach ngay, 2 14an/ngay)

4. KET LUAN

Chat diéu hoa sinh trudng cytokinin va auxin
da anh huwong lén qua trinh cam tng tao PLBs trén
lan Ngoc Diém. Nghién ctru da xac dinh duoc
nong do va ty 1é chat diéu hoa sinh trueong thich
hop cho viéc cam tmg tao PLBs tir chéi lan Ngoc
biém 1a BA 1 mg/L, IBA 1 mg/L, nuoc dira 10%.
Ham luong nudc dira 30% va BA 0,5 mg/L thich
hop cho qua trinh tai sinh chéi tr PLBs. Moi
truong VW thich hop cho viéc tai sinh cay hoan
chinh véi s6 ré trung binh 1a 3,04 ré/cay. Cay con
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phat trién tot khi trong trén gia thé phoi tron theo

ty 1é 1 réu rimg : 1 than cti va tuéi 1 1an/ngay.
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Abstract

Ngoc Diem Hon Heo is one of the precious native orchid species of VietNam. The application of
plant tissue culture techniques not only contributes to preserving precious genetic resources
but also helps to quickly multiply and create a large number of seedlings. The results showed
that Ngoc Diem Hon Heo shoots were sterilized in Javel 50% for 20 minutes for a rate of sterile
living samples reach 33.3%. The MS medium supplemented with 1 mg/L BA and 1 mg/L IBA
is suitable for inducing PLBs from shoots with 2.22 PLBs after 8 week. The most appropriate
medium for fast in vitro propagation of shoots was MS + 30% coconut water. The VW medium
used for growing of complete plants. Tissue-cultured Ngoc Diem Hon Heo plants achieved a
high survival rate of 94.7% on a substrate of 1 forest moss: 1 charcoal and watered once a day

after 240 days.
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DANH GIA HIEU QUA DIET VI KHUAN
Vibrio parahaemolyticus CUA CAC LOAI
THAO DUOC CHIET XUAT BANG QUI TRINH TOI UU

Lé Nguyén Thién Phuc!, Nguyén Minh Thanh®"

! Triong Pai hoc Quoc té, Pai hoc Quoc gia thanh pho Hé Chi Minh

"Email: nmthanh @hcmiu.edu.vn

TOM TAT

Nghién ctru danh gia hieu qua diét vi khuin Vibrio parahaemolyticus ctia ba loai thao duoc 1a trau
khong (Piper betle), hiung qué (Ocimum basilicum) va rau ma (Centella asiatica) duoc chiét xuat
bang qui trinh tdi wu. Ba diéu kién chiét xuat duoc thit nghiém nham lua chon thong sé tdi wu bao
gom: i) néng do dung moi ethanol (30, 50, 70, 95%); ii) thoi gian ngam mau (3, 5, 7, 9 ngay); iii) ty
lé gitta khoi luong mau thao duoc (g) va dung tich dung moi (mL) (1: 10, 1:20,1: 30, 1: 40). Két
qua nghién cttu da xac dinh duoc quy trinh chiét xuat t6i vu bao gom cac thong so: (i) dung moi &
nong do 70%; (i) thoi gian ngam trong 7 ngay; (iii) ty 1é 1 : 30 cho trau khong va hing qué va ty le
1: 40 cho rau ma. Sau dd, dich chiét tir quy trinh t6i vu duoc so sanh véi dich chiét tir qui trinh
chua t6i wu dé xac dinh duong kinh vong vo khuan (ZDI), nong do tc ché t6i thiéu (MIC), nong
do diet khudn toi thiéu (MBC) va kha nang diét vi khudn V. parahaemolyticus dang trong giai
doan ting sinh. Qua trinh t6i wu da giup gia tang ZDI cta dich chiét trén vi khudn lén dén 1,5 lan
(P< 0,05), ciing nhu gidm dén 2 1an cac thong s6 MIC va MBC. Ngoai ra, dich chiét tir qui trinh
t0i tru cting gitp giam dén 10 lan lwong vi khudn dang trong giai doan tang sinh (P< 0,05) so voi
dich chiét tir qui trinh chua duoc toi uu. Két qua nghién ctru cho thay, hiéu qua diét vi khudn cta
thao duoc tir qui trinh chiét xuét t6i wu duoc gia tang va tiém nang st dung chung trong xtt ly V.

parahaemolyticus & ao nudi tom.

Tie khéa: Vibrio parahaemolyticus, thao duoc, chiét xuat, to1 wu hod.

1. BAT VAN BE

Nganh nuo6i tom & Viét Nam dong vai tro quan
trong trong nganh thay san, trong d6 tom thé chan
trang (Lifopenaeus vannamel) 1a d6i twong nuodi
cht lyc. Tuy nhién, nghé nuodi tom dang d6i mat
voi nhiéu thach thic va moi de doa, trong d6 co
bénh hoai tt gan tuy cap do vi khuan Vibrio
parahaemolyticus gy ra. V. parahaemolyticus tan
cong gan tuy ctia tom bang doc to PirAB, 1am suy
giam chtc nang tiéu hoa va mién dich, dan dén ty
1é tir vong cao. Bénh hoai tt gan tuy cap (AHPND)
da xuat hién ¢ Viét Nam tir nam 2010, c6 thé gay
chét tom hang loat trong vong 30 ngay dau sau khi
tha nuoi va dén nay van con 1a mét thach thice lon
do bénh lay lan nhanh va kho kiém soat. Trong khi
do, viec st dung khang sinh trong nudi tréng thiy
san dang 1a van dé dang lo ngai do tinh trang

khang thuéc. Nghién ctru da chi ra rang, V.
parahaemolyticusngay cang khang lai cac loai
khang sinh phé bién nhu tetracycline, ampicillin
va fluoroquinolones do viéc lam dung st dung
khang sinh trong nudi trong, tir 6 dan dén bung
phat dich bénh [1].

Treén thé gioi, chiét xuat thao duoc dang duoc
quan tAm nhu mot giai phap thay thé khang sinh
trong ki€ém soat V. parahaemolyticus nhd dac tinh
khang khuédn ty nhién. Cac hop chat phenolic,
flavonoid va tinh dau trong trau khong (Pipper
betle) c6 kha niang tc ché sy phat trién cua vi
khuin gram am nhu V. parahaemolyticus [2].
Nghién cttu trén cac loai cay thudc tai Ai Cap va
Bangladesh, dién hinh nhu ngai ctu trang
(Artemisia herba-alba) va kim ngan (Lonicera
Jjaponica), da cho thay kha nang ttc ché Vibrio spp.
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cing nhu ting cuong hé mién dich trén tom [3].
Cac nghién ctru trong nudc ciing da cho thay gia
tri cta chiét xuat mot s6 cay thuoc dan gian trong
tieu diet V. parahaemolyticus, da phan la trong
diéu kién phong thi nghiém, dién hinh nhu thau
dau (Ricinus communis) va chum ngay (Moringa
oleifera) [4]. Pa so cao chiét tho cta cac thio duoc
duoc st dung tuw phat, chua duoc thit nghiém bai
ban, ngoai trit toi (Alium sativum) 1a loai thao
duoc duoc ching minh cé hiéu qua cao trong diét
khuén [5].

Viéc ti€p tuc nghién ctu st dung cac dich
chiét thao duoc khong chi giam su phu thudc vao
khang sinh ma con han ché nguy co khang thuoc
trén vi khudn. Do d9, viéc phat trién phuong phap
chiét xuat hiéu qua 1a can thiét nham gia ting
luong hop chat sinh hoc ¢6 hoat tinh cao va c6 kha
nang diet khuan [2].

Nghién ctu t6i wu hoa qui trinh chiét xuat
thdo duoc ngay cang tré nén cap thiét nhim nang
cao hiéu qua khang vi khuan V. parahaemolyticus.
Céc nghién ctru gan day cho thdy, cac yéu t6 nhu:
Loai dung moi, nong do, nhiét do, thoi gian chiét
xuat va ky thuat hé tro (siéu am, vi song, enzyme)
c6 anh huong lon dén hiéu suat thu hoi cac hop
chat polyphenol, flavonoid va alkaloid. Viéc toi wu
hoa cac thong so cua qui trinh chiét xuat cé thé
tao ra cac loai dich chiét chita nhiéu hop chat co
hoat tinh sinh hoc cao, tir d6 giup cai thién kha
nang pha hiy mang té bao va tic ché su phat trién
ctiavi khudn mot cach hiéu qua hon [6]. Tuy
nhién, cac cong bo gan day tap trung vao viéc tim
ra dich chiét thao duoc va danh gia hiéu qua cta
chung trong kiém soat V. parahaemolyticus ma
chua chu trong vao viéc toi wu hoa qui trinh chiét
xuat pht hop cho ting loai thao duoc. Trau khong
(P. betle), hung qué (Ocimum basilicum) va rau
ma (Centella asiatica) 12 ba loai thdo duogc ré tién
c6 san tai dia phuwong da duoc nghién ctru va thir
nghiém trong nhitng nam gan day nhuw giai phap
trong tiéu diét V. parahaemolyticus cing nhu gia
taing su chong chiu cta tom voi diéu kién moi
truong bat thuan [7]. Muc tiéu ctia nghién ctru nay
la danh gia hiéu qua diét vi khuan V. parahaemolyticus
ctia ba loai thdo dugc duoc chiét xuat bang qui
trinh toi wu hoa.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Dia diém nghién cttu

Nghién ctru duoc tién hanh tai Khu thuc
nghiém thuéc Khoa Cong nghé sinh hoc, Truong
bai hoc Quéc té - Pai hoc Qudc gia thanh pho Ho
Chi Minh.

2.2. Vat liéu nghién cttu

2.2.1. Hod chat va moi truong nudi ciy

Moi truong nudi cdy va hoa chat st dung
trong nghién ctru la loai thwong mai duoc cung cap
boi Sigma-Aldrich (Dorset, Anh). Moéi truong va
hoéa chat duwoc chuén bi bang nudc khir ion va duoc
khi tring bang phuong phap hap (121°C, 15 phut)
hoac  phuwong phap loc qua  mang
polypolyethersulphone c& 0,22 pum (Millipore,
Anh).

222 Vibrio parahaemolyticus va phuong
phdp chuén bi dich vi khuén

V. parahaemolyticus st dung trong nghién
ctru 1a ching gay bénh AHPND (da kiém tra bang
phuong phap PCR va duoc ky hiéu s6 2187) co6
ngudn goc dugc thu thap va phan lap tir cac ao
nuodi tom & mién Bac Viéet Nam va duoc cung cip
boi Khoa Khoa hoc va Cong nghé, Pai hoc Suan
Sunandha Rajabhat (Thai Lan). Vi khuin thuin
ching duogc duy tri dinh ky trén moi truong thach
tryptic soy agar (TSA) c6 bo sung 1% NaCl. Cac thi
nghiém trong nghién ctu st dung dich nuo6i vi
khuan duoc chuén bi theo phuong phap nuéi ting
sinh [8] v6i ba khuan lac dugc chon ngau nhién,
cdy va nuoi (nhiét do 30°C, 150 vong/phut) trong
moi truong 16ng tryptic soy broth (TSB) c6 bé
sung 1% NaCl cho dén khi dat giai doan hau pha
cap s6. Nong do dich vi khudn (CFU.mL"') duoc
x4c dinh bang phuong phap do mat do quang
(OD) ¢ 600 nm va so sanh v6i duong chuin sinh
truong. Puong chuin duoc xay dung bang cach
pha loang theo day nong do va tinh toan don vi
hinh thanh khuén lac (CFU) sau khi nu6i cdy trén
moi truong thach Mueller Hinton (MH) & nhiét do
30°C trong 24 gio. Té bao vi khuin duoc thu bang
phuong phap ly tam (2.000 G, 10 phut, nhiét do
4°C) va rtra sach 2 lan bang dung dich dém
phosphate-buffered saline (PBS), sau d6 duoc pha
dén nong do CFU.mL" can st dung.
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223 Qui trinh chudn bi dich chiét cic loai
thdo duoc

Dich chiét ctia ba loai thao duoc: i) trau khong
(P, betle); ii) hung qué (O. basilicum); iii) rau ma
(C. asiatica) duoc chudn bi theo qui trinh thong
thuong [9]. Cu thé, thao duoc tuoi duoc loai bo
canh thtra, rira sach, cat nho, sdy kho (nhiét do
50°C, 24 gio), nghién va sang nhiam thu bot min.
Bot thao duoc tiép tuc duoc ngam voi ethanol 95%
(ty 1é mau : dung moi la 1 g : 40 mL) trong 7 ngay.
Dich ngam duwoc lam sach bang phuong phap ly
tam (5.000 vong/phut, 15 phut) va loc voi gidy
Whatman kich ¢ 42 pm (3 1an). May c6 quay chan
khong Hei-VAP Precision (Heildolph, Ptc) duoc
stt dung dé loai b6 dung moi (75°C, 4 gio). Dich
chiét duoc bao quan & 4°C cho dén khi str dung.

T qui trinh goc & trén, cac thi nghiém toi vu
hoa duoc tién hanh theo phuong phap ctia Nguyen
va cs (2024) [10] bang cach thay déi lan luot cac
diéu kién chiét xuat (nhu mo6 ta & muc 2.3.1). Qui
trinh chiét xuat t6i wu c6 thé chiét xuat nhiéu hop
chat c6 hoat tinh sinh hoc cao nhdm nang cao kha
nang diét khuén cta dich chiét.

2.3. Thiét ké va bé tri thi nghiém

2.3.1. Xdc dinh cdc diéu kién chiét xuat t0i uu
cho thao duoc

Thi nghiém 1: Xéc dinh nong do dung moi
107 uru

Bon néng do ethanol (30, 50, 70, 95%) duoc
stt dung dé xac dinh nong do dung mai tdi vu ctia
qui trinh chiét xuat cho ba loai thdo duoc. Ngoai
trir viec thay ddi néong do dung moi, cac thong so
khac cta qui trinh duwoc tién hanh nhu mo ta &
muc 2.2.3. Cac thi nghiém duoc ti€én hanh v6i ba
lan lap lai. Dich chiét duoc danh gia hiéu qua tiéu
diet V. parahaemolyticus thong qua chi tiéu
duong kinh vong vo khudn (zone diameter of
inhibition - ZDI). Pay 1a co s& dé lua chon néng
d0 dung moi téi wu va st dung cho cac thi
nghiém t6i wu hoa ti€p theo [10].

Thi nghiém 2 Xéc dinh thoi gian ngam to1 uu

Bon thoi gian ngam thao duoc trong dung moi
(3, 5, 7, 9 ngay) duoc thit nghiém dé xac dinh thoi
gian t6i uu cho qui trinh chiét xuat. Ngoai trir viéc

thay déi thoi gian ngam va st dung nong do dung
moi t6i wu da duoc xac dinh & thi nghiém 1 (nhu
mo ta & muc 2.2.3). Cac thi nghiém duoc tién hanh
voi ba lan lap lai. Thoi gian ngam ctia nghiém thtrc
c6 dich chiét thao duoc nang cao hiéu qua tiéu diét
vi khuan V. parahaemolyticus thong qua chi tieu
ZDI duoc lwa chon cho cac thi nghiém toi vu hoa
tiép theo [10].

Thi nghiém 3: Xdc dinh ty I¢ toi uu giita khoi
Jirong mau : dung tich dung moi

Bon ty lé gitta khoi lwong mau thao duoc :
dung tich dung méi 1g:10mL,1g:20ml, 1g:
30 mL, 1 g: 40 mL) duoc bo tri thi nghiém dé xac
dinh ty 1é toi vu cho qui trinh chiét xuat. Ngoai trir
viéc thay d6i ty 1é mau : dung mai, thi nghiém 3 st
dung néong do dung moi va thoi gian ngam t6i vu
da duoc xac dinh & cac thi nghiém 1 va 2. Cac
thong s6 con lai cta qui trinh ¢ thi nghiém 3 duoc
tién hanh nhu mo ta & muc 2.2.3. Cac thi nghiém
duoc tién hanh voi ba lan 14p lai. Ty 1é mau : dung
moi cua nghiém thirc co dich chiét thao duoc gitp
nang cao hiéu qua tiéu diét V. parahaemolyticus
thong qua chi tieu danh gia 1a ZDI duoc lua chon
cho qui trinh chiét xuat t6i vu [10].

232 Ddnh gii hiéu quad diét vi khuin V.
parahaemolyticus cua cdc loai thio duoc su dung
qui trinh chiét xuat toi uu

Thi nghiém danh gia hiéu qua diet vi khuan V.
parahaemolyticus cua cac loai thao duwgc st dung
qui trinh chiét xuat két hop 3 thong s6 t6i wu &
muc 2.3.1: Nong do dung moi, thoi gian ngam va
ty 1é mau : dung moi. Ba loai thao duoc (trau
khong, hung qué, rau m4) chiét xuat biang qui
trinh da duoc t6i vu va duoc so sanh voi dich chiét
stt dung quy trinh chua duoc t6i vu mo ta & muc
223 (doi chung). Hieu qua diet V.
parahaemolyticus cta céac dich chiét duoc danh gia
dua vao 4 chi tiéu: i) ZDI; ii) nong do tc ché toi
thiéu (MIC); (iii) néng do diét khudn t6i thiéu
(MBC); iv) kha nang diét vi khuan dang trong giai
doan tang sinh.

2.4. Cac chi tiéu khao sat

2.4.1. Puong kinh vong vo khuan (ZDI)

Dich chiét thdo duwoc thu duwoc tir cac thi
nghiém dugc danh gia kha nang diét V.
parahaemolyticus thong qua phuong phap khuéch
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tan thao duoc qua dia gidy ctia Kirby-Bauer [11].
Dich chiét duoc chuin bi & néng do 100 ppm va
duoc pha loang dén néng do can thiét cho thi
nghiém. Sau do, cac dia gidly Whatman vo tring
(co s6 3) duoc tham déu voi dich chiét twong tmg
nham tai luvong dich twong duwong 10 pg/dia gidy
va dé kho tu nhién. Pia gidy da tham dich chiét
duoc dat trén dia thach MH da trai san vi khuan
V. parahaemolyticus (10" CFU.mL") va duoc 0 &
nhié do 30°C trong 24 gio. Sau khi 4, ZDI trén dia
thach tao ra do hién tuwong vi khuén bi ttc ché hay
tieu diét béi hoat tinh cta thao duoc duoc do theo
don vi milimét bang thudc do ky thuat Mitutoyo
527-121.

2.4.2. Xdc dinh nong do uc ché toi thieu (MIC)

Gia tri MIC duoc xac dinh bang phuong phap
vi pha loang theo qui trinh chudn cta CLSI nham
xac dinh muic do tc ché cta thdo duoc trén V.
parahaemolyticus twong tmg voéi ting nong do cu
thé, do d6 khong phan tich so sanh sai khac thong
ké gitta cac néng do thi nghiém [12]. Méi dich
chiét thao duwoc dugc pha nong do khac nhau
trong dia ELISA 96 giéng day phang dé c6 duoc
day ndéng do cudi cung 1a 0,25; 0,5; 1; 2; 4; 8; 16; 32
ppm voi thé tich 1a 100 ul/giéng bang ky thuat
pha loang noi ti€p dé dam bao dung dich sau cé
nong do gap doi dung dich truoc. Sau do, 5 pL
dich goc vi khuin ban dau (10’ CFU.mL?) duoc
cho vao tat ca cac giéng khao sat. DPia duoc pht
kin bang parafilm va @ (nhiét do 30°C, 24 gio). Sau
thoi gian 1, néng do dich chiét thap nhat tc ché
duoc su ting truong cua vi khuin trong moéi day
noéng do khao sat duoc xac dinh 1a gia tri MIC. Déi
chimg duong duoc bo tri chita moi truong MH
long va cho cung luong vi khuin ban dau dé . Doi
ching am bao gém cac giéng chtra luong ethanol
tuong duwong nham thay thé cho méi truong dinh
duong va ciing duoc cho vao cung luong vi khuin
ban dau. Cac giéng c6 chira moéi truong MH 16ng
nhung khong cho dich vi khuén ciing duoc chuin
bi dé kiém soat tinh trang nhiém khuén.

24.3 Xdc dinh nong do diét khudn toi thiéu
(MBC)

Gia tri MBC duoc x4ac dinh bang phuong phap
trai dia theo qui trinh chuin cta CLSI nham xac

dinh muc do diét khuan V. parahaemolyticus cia
thao duoc twong tmg véi timg noéng do cu thé, do
d6 khong phan tich so sanh sai khac thong ké giita
cac nong do thi nghiem [13]. Day nong do khao
sat dugc miéu ta & muc khao sat MIC, 20 uL dich
tir tat ca cac giéng khong co6 dau hiéu tang truéng
vi khudn sau 24 gio 1 duoc trai va ti€p tuc nuodi
trén moi truong thach MH (nhiét do 30°C, 24 gio).
Néng do dich chiét thap nhat diet duoc 99,9% vi
khuan goc ban dau duoc xac dinh 1a MBC.

2.4.4. Kha nang diét V. parahaemolyticus dang
trong giai doan tang sinh

Dich chiét thao duoc tir qui trinh chiét xuat toi
uu ciing duoc danh gia kha nang diet vi khuin
dang trong giai doan tang sinh. Cu thé, luong 5 x
10" CFU.mL" ctia dich khu4n goc duoc bo tri trong
binh tam giac 100 mL cé chtta méi truong TSA va
duoc 0 & nhiét @ 30°C va lac & toc do 150
vong/phut dé vi khudn phat trién trong 24 gio.
Tiép dén, 2 ppm dich chiét thao duoc (mic MIC
cao nhat ctia cac dich chiét thao duoc dugc xac
dinh tir két qua ctia muc 2.4.2) duoc bo sung vao
binh tam giac nham danh gia kha niang diét khuin
dang & giai doan tang sinh. Luong vi khuidn dang
tang sinh c6 trong tirng binh duoc xac dinh dinh
ky sau méi 24 gio va kéo dai trong 48 gio bang
phuong phap dém khuin lac sau khi nuoi cdy trén
moi truong thach MH (nhiét o 30°C, 24 gio) [8].
boi ching 1a vi khuan dang tang sinh va khong
duoc xtt ly voi dich chiét.

2.5. Phan tich théng ké

Gia tri trung binh va do léch chuén ctia cac chi
tieu thu thap duoc tinh toan bang phan mém Excel
(Microsoft 365 for macOS). Su khac biét co6 y
nghia thong ké (P < 0,05) cta cac nghiém thic
duoc phan tich bang phuong phap ANOVA mot
yéu t6 va thir nghiém Duncan st dung phan mém
SPSS 25 cho hé diéu hanh macOS.

8. KET QUA NGHIEN CUU

3.1. Diéu kién chiét xuat t6i tu cho thao duoc

3.1.1. Nong do dung moi toi uu

Két qua nghién ctu cho thay, nong do ethanol
70% c6 thé chiét xuat dich thdo dugc cho kich
thudc ZDI (trau khong: 34,0 + 0,38 mm; hing qué:
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33,9 £ 0,96 mm; rau ma: 29,6 + 0,62 mm) 16n hon
c6 v nghia thong ke (P< 0,05) so véi nong do 95%
duoc stt dung phé bién trong chiét xuat duoc liéu
(trau khong: 25,5 + 1,55 mm; hing qué: 24,6 + 0,65

mm; rau ma: 22,8 + 0,31 mm). Tuy nhién, cAc nong
do ethanol thap hon (30 va 50%) khong gitip nang
cao ZDI (P> 0,05), trir truong hop nong do 50% &
trau khong (Bang 1)

Bang 1. Puong kinh vong vo khudn (ZDI) ctia cac nghiém thic stt dung néng d6 dung méi khac nhau

(30, 50, 70, 95%) trong qua trinh tdi wru ho4 qui trinh chiét xuat ba loai thao dugc
(trdu khong, hing qué va rau mé4)

. Nong do dung moi (%)
Dich chiet 30 50 70 95
Trau khong 20,2 +0,97¢ 31,3+0,81° 34,0+ 0,38 25,5+ 1,55°
Hung qué 25,0 + 1,00 259+ 1,27 33,9 + 0,96* 24,6 + 0,65"
Rau ma 221+0,35" 22,3 +1,88" 29,6 £ 0,62° 22.8+0,31°

Ghi chu: Gid tri trung binh + do léch chudn (n = 3). Cdc chir cdi khdc nhau trong cung mot hang thé
hién surkhdc biét cé y nghia thong ké (P < 0,05) gitta cdc nghiém thirc.

3.1.2. Thoi gian ngam (o1 uu

Thoi gian ngam 7 ngay c6 thé chiét xuat dich
thao duoc cho kich thudéc ZDI khi thk véi V.
parahaemolyticus (trau khong: 35,9 + 1,50 mm;
hung qué: 33,8 + 2,44 mm; rau ma: 33,5 = 1,51

mm) lén hon (P < 0,05) so véi cac nghiém thic
ngam c6 thoi gian ngan hon (3 va 5 ngay). Tuy
nhién, thoi gian ngam 7 va 9 ngay khong c6 két
qua ZDI sai khac co6 y nghia thong ké (P> 0,05)
(Bang 2).

Bang 2. Puong kinh vong vo khuin (ZDI) ciia cic nghiém thitc 4p dung
thoi gian ngdm khac nhau (3, 5, 7, 9 ngdy) trong qua trinh t3i tru ho4 qui trinh chiét

xudt ba loai thio dugc (trau khong, hiing qué va rau ma)

. Thoi gian ngdm (ngay)
Dich chiét 3 s 7 9
Trau khong 28,3 +1,25° 32,8+0,75" 35,9 + 1,507 35,8+ 1,712
Hung qué 26,7 +1,70¢ 31,9+1,25° 33,8 + 2,44* 34,6 +£1,91*
Rau ma 23,8+ 0,38° 29,5 + 1,96 33,5+1,51° 34,2 +0,35°

Ghi chu: Gid tri trung binh + d¢ léch chuan (n = 3). Céc chit cdi khdc nhau trong cung mot hang thé

hién s khac biét co y nghia thong ké (P < 0,05) gitta cdc nghiém thiic.

3.1.3. 1y I¢ toi uu giita khoi lrong mau: dung
tich dung moi

Ty le toi vu gitta khoi lwong mau va dung tich
dung moi 1a khac nhau khi chiét xuat cac loai thao
duoc. Dai voi trau khong, ty 1é 1 : 30 tao ra dich
chiét cho kich thuwoc ZDI khi tht véi V.
parahaemolyticus (38,8 + 1,29 mm) 1a cao nhat va
sai khac c6 y nghia thong ké so voi cac ty 1é con lai

(P< 0,05). Trong khi qui trinh chiét xuat rau ma,
ty 1é 1 : 40 tao ra dich chiét cho kich thuéc ZDI
(34,4 + 1,16 mm) 1a 16n nhat va sai khac c6 y nghia
thong ke so vdi cac ty 1é con lai (P< 0,05). Doi voi
hung qué, ty 1é 1:30 va 1: 40 déu cho két qua ZDI
twong duwong nhau (37,4 + 0,15 mm va 37,1 + 1,03
mm) (P> 0,05) va sai khac c6 y nghia thong ké so
voityle1:10val:20 (P<0,05) (Bang 3).

Béng 3. Puong kinh vong vo khuédn (ZDI) ctia cac nghiém thic 4p dung cac ty lé giira khéi luong mau :
dung tich dung méi khac nhau (1: 10, 1: 20, 1 : 30, 1 : 40) trong qua trinh t6i rru hoa qui trinh chiét xuat
ba loai thao dugc (trau khong, hing qué va rau ma)

. Ty 1é khoi lwong mau (g) : dung tich dung moéi (mL)
Dich chiét
1:10 1:20 1:30 1:40
Trau khong 29,8 +1,36¢ 32,2 +1,49° 38,8 +1,29* 35,8 + 0,25
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Hung qué 29,2 +(,92¢

30,8+1,79°

37,4 +0,15° 37,1 +1,03°

Rau ma

25,6 = 1,65¢

27,1+ 0,60°

33,6 0,81 344 +1,16°

Ghi chu: Gid tri trung binh + d¢ léch chuan (n = 3). Céc chir cdi khdc nhau trong cung mot hang thé
hién s khac biét co y nghia thong ké (P < 0,05) gitta cdc nghiém thiic.

3.2. Panh gia hiéu qua diét vi khudn V.
parahaemolyticus cta cac loai thdo duoc sit dung
qui trinh chiét xuit t6i vu

3.2.1. ZDI, MIC va MBC

Thong so6 chiét xuat toi vu duoc xac dinh tir thi
nghiém 1 - 3 duoc st dung dé hinh thanh qui trinh
chiét xuat toi wu, bao gom: i) néng do ethanol: 70%;
ii) thoi gian ngam: 7 gio; iii) ty 1é mau (g) : dung
moi (mL): 1 g : 30 mL 4p dung cho trau khong va
hung qué; 1 g : 40 mL ap dung cho rau ma. Két
qua danh gia cho thay, dich chiét cia cac loai thao
duoc thu duoc khi ap dung qui trinh chiét xuat t6i
uu déu c6 ZDI khi thit voi V. parahaemolyticus
(trau khong: 38,9 + 1,88 mm; hung qué: 36,5 + 1,10
mm; rau ma: 34,2 + 0,42 mm) 16n hon cé y nghia
thong ké (P < 0,05) so vdi dich chiét ap dung qui
trinh chua to6i vu (trau khong: 25,7 + 1,66 mm;
hung qué: 234 + 0,49 mm; rau ma: 21,8 + 0,55
mm). Ngoai ra, hiéu qua diét vi khuin V.

parahaemolyticus cta dich chiét trau khong 1a cao
nhat, tiép dén la hing qué va rau ma. Cac khac
biét nay déu cé y nghia thong ke (P< 0,05).

Két qua cho thay, viéc t6i wu hdéa qui trinh
chiét da mang lai hiéu qua diét vi khudn V.
parahaemolyticus cao hon ro rét, voi chi s6 ZDI
trung binh gap 1,5 lan so voi qui trinh chua toi wu.
Ngoai ra, dich chiét tir qui trinh chiét xuat t6i wu
c6 két qua nong do tc ché va néong do diét khuin
toi thi€u cta ca ba loai thao duoc déu giam % so
voi nong do caa dich chiét tir qui trinh chiét xuat
chua t6i wu. Két qua nay cho thay tiém nang tiét
kiém duoc luong thao duoc can st dung khi diét vi
khuén V. parahaemolyticus (Bang 4). Khi so sanh
voi cac loai thao duoc khéc, hiéu qua diét khuin
cta dich chiét tir qui trinh t6i wu cing cao hon
han, nhu so véi chiét xuat thau dau (ZDI: 17 - 18
mm; MIC: 1,25 mg.mL"', MBC: 2,5 mg.mL") [4].

Bang 4. Duong kinh vong v6 khudn (ZDI), ndng @6 tzc ché t6i thiéu (MIC) va ndng d6 diét khudn tdi
thiéu (MBC) ctia 3 dich chiét thao duoc ap dung qui trinh chiét xudt chura t6i wu va da tdi wu:
i) trau khong, ii) hung qué, iii) rau ma

Dich chiét
Trau khong Hung qué Rau ma

7Dl | Qui trinh chua t6i tru 257+ 1,66° 23,4+ 0,49° 21,8 +0,55°
(mm) Qui trinh da t6i uu 38,9+ 1,88° 36,5+ 1,10° 34,2+ 0,42¢

Qui trinh chua t6i vu 1,0 + 0,00 2,0 + 0,00 2,0+ 0,00

MIC Qui trinh da t6i vu 0,5+ 0,00 1,0 = 0,00 1,0+ 0,00

Qui trinh chua t6i vu 2,0+ 0,00 4,0 + 0,00 4,0 + 0,00

MBE Qui trinh da t6i uu 1,0+ 0,00 2,0 +0,00 2,0+ 0,00

Ghi chu: Gid tri trung binh + dp léch chuan (n = 3). Cic chir cdi khdc nhau trong cung cot va giita
cdc cot cua chi tiéu ZDI thé hién su khdc biét co y nghia thong ké (P < 0,05) gitta nghiém thitc.

3.2.2. Kha nang diét V. parahaemolyticus dang
trong giai doan tang sinh

Dich chiét ctia ba loai thdo duoc tir qui trinh
chiét xuat t6i wvu déu giup nang cao kha nang diét

khuan V. parahaemolyticus dang trong giai doan
tang sinh. Luong vi khuén trong cac nghiém thitc
c6 stt dung dich chiét thao dugc déu thap hon
dang ké va sai khac cé y nghia thong ké khi so
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sanh voi doi ching (P< 0,05) ¢ thoi diém 24 gio va
48 gio. Cu thé, néng do cta vi khuin & thoi diém
24 gio khi stt dung dich chiét tir qui trinh chiét
xuat toi vu l1an luot nhu sau: trau khong: 1,6 x 10°
CFU.mL"; hing qué: 6,7 x 10° CFU.mL?; rau ma:
7,9 x 10° CFU.mL". Cac két qua nay thap hon dang
ké so voi két qua ctia nghiém thuc st dung qui
trinh chua t6i vu (trau khong: 8,7 x 10" CFU.mL?;
hung qué: 7,5 x 10" CFU.mL"; rau ma: 7,6 x 10’

CFU.mL"). Tuong tu, két qua & thoi diém 48 gid
doi voi dich chiét tir qui trinh chiét xuat toi vu nhu
sau: Trau khong: 3,3 x 10" CFU.mL"; hung qué: 9,6
x 10! CFU.mL?; rau ma: 5,5 x 10> CFU.mL!. Két
qua nay giam di khoang 10 lan so véi nghiém thic
stt dung dich chiét tir qui trinh chua t6i vu (trau
khong: 2,4 x 10° CFU.mL?; hung qué: 3,5 x 10?
CFU.mL% rau ma: 3,9 x 10° CFU.mL?) (Hinh 1).

Dich chiét trau khéng
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Hinh 1. Kha ning diét vi khudn Vibrio parahaemolyticus (ching 2187 gay bénh AHPND)
dang trong giai doan ting sinh cta 3 dich chiét thao duoc: i) trau khong (Piper betle), ii) hiing qué
(Ocimum basillicum), iii) rau ma (Centella asiatica) khi so sanh giira qui trinh chiét xuat chura tdi wu va
d4 tai vu theo chi tiéu bién dong vé lwong khuin (CFU x mL?) trong 48 gi¢r khao sat
Ghi chu: Gid tri trung binh + dp léch chuan (n = 3). Cdc chir cdi khdc nhau trong cung mot hinh thé
hién surkhdc biét cé y nghia thong ké (P < 0,05) gitta cdc nghiém thirc.

4. THAO LUAN

Nghién ctru gan day trén doi tuong Anthyllis
henoniana da chi ra su twong déng gitta chi tieu ZDI
va ham luong céc hop chat c6 tinh khang khuin va
chong oxy hoa [14]. Do d@6, nghién cttu nay sit dung
ZDI lam chi tiéu danh gia hiéu qué diét khuin cta

36

dich chiét thao duoc. Két qua tir qui trinh chiét xuat
t0i uu cua nghién ctu cho thay su twong dong voi
cac bao cao gan day trong nang cao ham luong chat
¢6 hoat tinh sinh hoc, dién hinh nhu: i) st dung
ethanol voi néng do 70% trong chiét xuat cac hop
chat alkaloids, flavonoid va tannins tir cay hing qué
My (Ocimum americanunm) va moéng toi cu
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(Anredera cordifolia); ii) sit dung thoi gian ngam la 7
ngay trong san xuat dich chiét cay muong den
(Cassia siamea); iii) str dung ty 1& mau : dung moi la
1:30 va 1: 40 trong chiét xuat cay Dang sam
(Codonopsis pilosula) [10].

Mac du nudc 1a loai dung moi truyén thong
thuong duoc dung trong nhiéu nghién ctu trudc
day, dung méi htu co nhu ethanol da duwoc ching
minh c6 hiéu qua trong viéc loai thai cac hop chat
gay nhiéu co6 ban chat 1a chat béo, dong thoi thu
hut cac ciu phan khong phan cuc c6 kha nang tc
ché hoac diét vi khuén, tir d6 gitp nang cao dang
ké hiéu suat chiét xuat cac hop chat quy cé kha
nang tan trong ethanol. Tuy nhién, noéng do
ethanol st dung quéa cao hay qua thap déu gay
anh huong tiéu cuc lén qua trinh chiét xuat. Viéc
stt dung ethanol nong do cao dén 95% lam giam
manh kha nang phan cuc ctia dung moéi va dan
dén giam kha nang thu hut cac hop chat phan cuc
cao, trong d6 c6 phan 16n cac chat co6 kha nang
khang khuén. Nguoc lai, & nong do qua thap, qua
trinh chiét xuat lai tao ra hién twong dong mang
gom day chtra nhiéu tap chat, tit d6 giéi han hiéu
qua chiét [15]. Pay cang la hién tuong quan sat
duoc trong nghién ctru nay khi stt dung con néng
do 30%. Tiép dén, thoi gian ngdm mau trong dung
moi dai hon cho phép tang kha nang va co hoi
ti€p xuc va hoa tan gitta cac chat cé hoat tinh sinh
hoc cao va dung moi, tir d6 tang cuong hiéu qua
thu héi chat quy. Nghién cttu khao sat thoi gian
ngam to6i wu nham thu dich chiét tir mot s6 loai
thao duoc nhu cay co6t khi mudng (Cassia
occidentalis), cha la sa mac (Balanites
aegyptiaca) va rau sam (Portulaca oleracea) da
két luan, thoi gian ngam cang dai (trén 6 gio)
cang mang lai hiéu qua tiéu diét nhan t6 gay bénh
(Colletotrichum graminicola va Phoma sorghina)
trén lua mién (Sorghum bicolor) [16].

Ty le gitta khoi luong thao duoc trén thé tich
dung moi ciing c6 anh huong 16n dén qua trinh
thu hoi cac hop chat c6 hoat tinh sinh hoc. Ty 1é
nay cang nhé (1: 30 va 1 : 40), déng nghia voi thé
tich dung moi cang nhiéu, thi hiéu suat thu chat
quy tir thao duoc cang gia tang khi so sanh voi
nhing ty 1& cao hon (1 : 10 va 1 : 20) [17]. Tuy
nhién, viec st dung qua nhiéu dung moi ciing

mang lai nguy co lam loang di luong chat quy thu
duoc cta ting loai thao dugc. Mot s6 nghién ctru
vé chiét xuat cac hop chat c6 tinh khang khuén va
chong oxy hda nhu polyphenol va flavonoid, do d6
viéc dung ty 1é gitra mau va dung moi cao giup thu
duoc hiéu suat chiét toi wu 1a 1 : 10 cho truong hop
ctia cay hdc mai bién (Hippophae rhamnoides),
hay 1 : 20 cho truong hop cta cay diép ha chau
dang (Phyllanthus nirurj). Nhung cac nghién cttu
khac voi muc dich va bo tri tuong tu tién hanh trén
cay 0 liu (Olea europaea) lai cho ty 1é t6i wu thap
hon 1a 1: 30, hay ty 1é 1 : 40 trén cay dau chau Phi
(Parkia biglobosa) [18].

5. KET LUAN

Nghién cttu da xac dinh duoc 3 diéu kién chiét
xuat t6i wu cho ba loai thao duoc 1a trau khong (2.
betle), hung qué (O. basilicum) va rau ma (C
asiatica) lan luot 1a: 1) nong do ethanol: 70%; 2) thoi
gian ngam: 7 giv; 3) ty 1é mau (g) : dung moi (mL): 1
g : 30 mL 4p dung cho trau khong va hing qué; 1 g :
40 mL ap dung cho rau ma. Dich chiét thao duoc tir
qui trinh chiét xuat t6i tu c6 kha ning nang cao hiéu
qua tieu diét vi khuadn V. parahaemolyticus so voi
dich chiét tir qui trinh chua toi wu.
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EVALUATION OF THE ENHANCEMENT IN ANTIBACTERIAL CAPABILITY OF HERBS AGAINST
Vibrio parahaemolyticus USING OPTIMIZED EXTRACTION PROCESS

Le Nguyen Thien Phuc!, Nguyen Minh Thanh'!
! International University, Vietnam National University of Ho Chi Minh City
Abstract

This study evaluated the antibacterial capability of three optimized herbal extracts against Vibrio
parahaemolyticus, including Piper betle, Ocimum basilicum and Centella asiatica. The
optimization was carried out on three extracting conditions: i) ethanol concentration (30, 50, 70,
95%); ii) soaking duration (3, 5, 7, 9 days); and iii) ratio of sample (g) & solvent (mL) (1:10, 1:20,
1:30, 1:40). Results identified the optimal procedure as follows: (i) ethanol concentration of 70%,
soaking duration of 7 days, 1:30 ratio for Pjper betle and Ocimum basilicum, 1:40 ratio for Centella
asiatica. The optimized extracts were then compared with the unoptimized ones for zone
diameter of inhibition (ZDI), minimum inhibitory concentration (MIC), minimum bactericidal
concentration (MBC), and the bacteriacidal capability on enumeration culture. Optimized
extracts improved ZDI against V. parahaemolyticus by 1.5 times (P < 0,05), together with MIC
and MBC by 2 times. Moreover, optimized extracts also reduced the bacterial number in
enumeration culture by 10 times (P< 0,05) in comparison with the unoptimized ones. Therefore,
this study indicated the enhancement in antibacterial capability of the optimized herbal extracts
and also highlighted their potential use in V. parahaemolyticus treatment.

Keywords: Vibrio parahaemolyticus, herbs, extraction, optimization.
Ngay nhan bai: 21/7/2025
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HIEU QUA CUA SAN PHAM NPK
POLYPHOSPHATE LEN NANG SUAT LUA

TREN DAT PHEN TAI TINH TAY NINH
Tran Vin Diing" ", Nguyén Minh Pong?,
Tran Huynh Khanh!, Nguyé&n Hong Giang? Lam Vian Thong?,
Lé Hoang Kiét?, Vin Tién Thanh?, Poan Thi Truc Linh?
! Khoa Khoa hoc dat, Truong Nong nghiép, Pai hoc Can Tho
? Cong ty Co phan - Tong Cong ty Phan bon Dau khi Ca Mau
"Email: tvandung @ctu.edu.vn

TOM TAT

Treén dat phén, phan lan (P) sau khi bon thuong bi c6 dinh nhanh chong do phan tmg véi cac ion
AI3* va Fe3', lam giam tinh hitu dung ctia P d6i véi cay trong. Viéc lua chon loai phan béon phit
hop sé gop phan cai thién nang sudt lda trén loai dat nay. Muc tiéu nghién cttu nham danh gia
hiéu qua ctia phan NPK polyphosphate d6i véi sinh trudong, nang suat lua va ham luong P thanh
phan trong dat phen tai tinh Tay Ninh. Thi nghiém duoc bé tri theo kiéu khoi hoan toan ngau
nhién véi 6 nghiém thic va 3 1an lap lai & vu dong xuan nam 2023 - 2024: (1) NPK 16-16-8 + TE
cong nghé polyphosphate (SPM6), (2) NPK 16-16-8 + TE cong nghé vo vién hoi nuéc (SPM7), (3)
NPK 16-16-8 + 13S cong nghé vo vién hoi nuéc (SPMS8), (4) NPK don, (5) khuyét NPK va (6)
khuyét P. Két qua cho thdy, nghieém thitc SPM6 dat nang suat lda cao nhat va khac biét c6 y nghia
thong ke so voi SPMS8, NPK don, khuyét NPK va khuyét P; déng thoi dat hieu qua nong hoc st
dung P cao nhat. Tuy nhién, ham luong P c6 dinh boi lién két voi Al3* va Fe3* khac biét khong co

y nghia thong ke giita cac nghiém thiec.

Tt khoa: Dat phen, ndng suét hia, P cé' dinh boi lién két voi AI3°, Fe3*, NPK polyphosphate.

1. DAT VAN BE

béng bang song Ctru Long 1a ving san xuat
lua trong diém cua Viét Nam, dong vai tro chién
luoc trong an ninh luong thuc quoc gia. Trong
tong dién tich dat nong nghiép ctia viung, dat
phén chiém khoang 1,0 - 1,6 triéu ha, trong do6 lua
(Oryza sativa L) 1a cay trong chu luc. Pac diém
no6i bat ctia dat phén 1a ham luong leu huynh cao,
pH thap (3,3 - 4,7), giau cac khoang sit (Fe) va
nhom (Al). Trong moéi truong pH thap, ham luong
Al trao déi gia tang dang ké, gay doc truc ti€p len
cay trong. O pH thép, P dé& dang két hop voi Fe3'
va AI3* tao thanh cac hop chat khong tan (Fe - P
va Al - P), lam giam manh luong P dé tiéu trong
dat cho cay tréong hap thu [1]. Theo Tran Vin
Diing va cs (2025) [2], khoang 5% tong P ton tai
dudi dang P dé tieu (NaHCO,-Pi) trén dat pheén.

Vi vay, viéc tmg dung phan boén cong nghé cao la
xu thé tat yéu dé nghé trong laa co thé ton tai va
phat trién bén vimg truéc nhing thach thic vé
bién dé6i khi hau.

Giai phéap dinh duong toan dién giup cay trong
chong chiu duoc stress va gia ting hiéu suat st
dung phan bon. Polyphosphate 1a mot dang phan P
¢6 cau truc chudi dai, khi vao dat sé thiy phan dan
thanh orthophosphate - dang P ma cay tréng cé
thé hap thu truc ti€p [3]. Co ché thiy phan cham
nay duoc cho 1a ¢6 thé duy tri ham luong P hitu
dung trong dat trong thoi gian dai hon, dong thoi
han ché su c¢6 dinh P boi Fe3* va A3*, dac biét la
trén dat phen. Vi vay, nghién cttu duoc thuc hién
nhim danh gida hiéu qua cta phan NPK
polyphosphate d6i véi sinh trueong, nang suat lua
va su phan bo cac dang P trong dat phén.
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2. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Dia diém va vat liéu nghién cttu

Thi nghiém duoc thuc hién trén dat phén tai
ap Thanh An, xa Thanh Hoa, tinh Tay Ninh tw
thang 11/2023 dén thang 2/2024. bay 1a khu vuc
canh tac lua 3 vu/nam, bao gdm: vu dong xuan (ti
thang 11 - 2), vu xuan he (tir thang 3 - 7) va vu thu
dong (tir thang 8 - 11). Dac tinh dat thi nghiém co6
pH thap (4,18), thuéc nhom “chua nhiéu”, day la
yéu to bat loi cho su sinh truéng cta cay lua do
han ché kha nang hap thu dinh duong, dac biét 1a
P httu dung. Ham lwong EC (1: 2,5) dat 0,76
mS/cm & muc thap, cho thdy dat khong bi man
dang ké. Ham luwong C hitu co & mtc cao (10,3%)
[4]. Theo Landon (1984) [5], ham luong N tong so6
& mtc thap (0,22 % N), trong khi P téng s6 va K
téng s6 & muc trung binh véi gia tri lan luot 0,1%
P,0O; va 0,97 % K. Su phan bé P thanh phan trong
dat duoc mo ta trong hinh 1.

H,0-Pi
0%, 1,47 mg/kg

H,0-Pi
1%, 2,53 mg/kg
[ NaHCO;-Pi

P con lai

24%, 113 mg/kg r 16%, 75,4 P mg/kg
NaHCO;-Po
2%, 7.01 mg/kg
HCI-Pi ——
3%, 12,4 mg/kg” T
NaOH-Po .
NaOH-P1

16%, 75,3 mg/kg 38%, 174 myke
0,

Hinh 1. Su phan bg thanh phan P trong dat phén

Céc san pham NPK thuong mai dang leu hanh
trén thi truong duoc st dung trong thi nghiém, cu
thé nhu sau:

- SPM6: NPK 16-16-8 + TE san xuat theo cong
nghé polyphosphate, dai dién nhom phan NPK
polyphosphate Ca Mau.

- SPM7: NPK 16-16-8 + TE san xuat theo cong
nghé vo vién hoi nuoc (day chuyén san xuat phan
boén tao hat hoi nuéc NPK 1 hat (pns.vn).

- SPM8: NPK 16-16-8 + 13S san xuat theo cong
nghé vo vién hoi nudc.

2.2. Phuong phap nghién ctru

Diéen tich 6 thi nghiém 1a 25 m?* G x 5 m).
Téng so 6 thi nghiém 1a 18 6 (6 nghiém thic x 3
lap lai). Téng dién tich thi nghiém 450 m?/thi
nghiém (chua bao gom duong dan nudc, bo bao).
Puong dan nudc co kich co 0,15 m? (chiéu rong x
chiéu cao x chiéu dai, 0,5x 0,3 x 5 m). Mdi bo bao
ngin cach 6 thi nghiém c6 kich co 0,09 m? (chiéu
rong x chiéu cao x chiéu dai, 0,3 m x 0,3 m). Cac
bo ngan nuoc duoc pha bat dé chiac chian khong
cho nudc tran sang cac 6 thi nghiém khac. Thi
nghiém duoc bo tri theo kiéu khoi hoan toan ngau
nhién (RCBD) bao gém 6 nghiém thic voi 3 lan
lap lai (Bang 1). Cac nghiém thitc duoc bon cung
mot cong thirc phan bon la 90 N - 53 P,O; - 38 K,O
(kg/ha/vu). Phan v6 co st dung trong thi nghiém
bao gom: Ure (46% dam), D.A.P (46% P,O,), KCl
(60% K,0). Liéu luong va thoi diém bon phan tinh
trén dién tich thi nghiém trinh bay trong bang 1.

Bang 1. Liéu luong phan bén qua cac giai doan (g/25 m?)

Nghiém Luong phan bon (g/25 m?)

thirc Lan 1 (10 NSS) Lan 2 (20 NSS) Lan 3 (40 NSS) Téng cong

SPM6 100gurea+150 g 100 g urea + 300 g 50g KCl1+375¢g 200 g urea + 50 g KCI +
SPM6 SPM6 SPM6 825 g SPM6

SPM7 100gurea+150 g 100 g urea + 300 g 50g KCl1+375¢g 200 g urea + 50 g KCI +
SPM7 SPM7 SPM7 825 g SPM7

SPMS 100gurea+150 g 100 g urea + 300 g 50g KCl1+375¢g 200 g urea + 50 g KCI +
SPMS8 SPMS8 SPMS8 825 g SPM8

NPK don 1325gurea+52,5g | 162,5gurea+105g 80gurea+130 g 375 gurea+288g D.AP
D.A.P+20 g KCl D.A.P+40 g KCl D.A.P +100 g KCl +160 g KCl
ml\};}gt Khong bon Khong boén Khong bon Khong bon
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1525 gurea+20 g

Khuyét P KCl

KCl

205 gurea+40 g

488 kg urea + 160 kg
KCl

130 gurea+100 g
KCI

Ghi chu: NSS: Ngay sau sa.

2.3. Phuong phép thu thip cic chi tiéu noéng
hoc

Cac chi tiéu nong hoc duoc thu trong 2 khung
dién tich 0,25 m? va danh dau co dinh trong 6 thi
nghiém vao cac giai doan 20 ngay sau sa (NSS)
(truwdc bon phan lan 2), 40 NSS (trudc bon phan
dot 3), 60 NSS (trudc khi tré bong). S6 choi duoc
dém toan bo so6 choi c6 du 3 14 laa. Chiéu cao duogc
do tir mat dat dén vi tri cao nhat trén méi cay. Chi
s6 SPAD (thu thap 10 cay/khung dién tich 0,25
m?), Do trén cay me cta bui lua, chon 14 thanh
thuc (thdy ro cuon 1a) (14 thu 2), khong bi sau,
bénh, do gitta mép 1a va gan 1a ngay vi tri 1/3
chiéu dai 14 laa tinh tir chot 1a. Nang sudt lua thuc

té duoc xac dinh trén khung dién tich 5 m? cia
moi 6 thi nghiém. Nang suat lua thuc t€ duoc tinh
quy vé am do 14%.

Hiéu qua nong hoc ctia phan P (AEP) = (GY,p
- GYOP) / FP

Trong do6: GY,p 1a nang suat & 16 bon P; Gy 1a
nang suat & 16 OP; FP 1a luong phan P bon vao 53
kg P,O;/ha/vu

2.4. Phuong phap phan tich céc chi tiéu trong
thi nghiém

Céc chi tieu hoa hoc dat nhu: pHy,o, EC, chat
hitu co, N téng s6, P téng s0, K téng s6, CEC va P
thanh phan duoc thé hién trong bang 2.

Bang 2. Phirong phap phan tich mau dat

STT t(1:ehli Don vi Mo ta phuwong phap Tai liéu tham khao
Trich dat: nuoc theo ty 1é 1: 2,5 va xac dinh do _
1 PHizo chua bing pH ké TCVN 5979:2007 [6]
9 EC mS/cm T?ch.(?at: ?uO’c the(ity lé 1: 2,5 va xac dinh do TCVN 6650:2000 [7]
dan dién bang EC ké
Xac dinh bang phuong phap Walkley-Black,
Chit 1934. C hitu co dugc oxy héa biang hén hop
3 hitu co % C K,Cr,0,:H,SO, va xac dinh lwong thira K,Cr,O, | TCVN 6650:2000 [8]
sau khi oxy hoa C hitu co bang dung dich
FeSO, 0,5N
N tén N téng s6 duoc vo co bang hén hop CuSO, Se
4 . £ % N va K,S0,, duoc xac dinh bang phuong phap | TCVN 6498:1999 [8]
S0 Kjeldahl.
P téng s6 duoc vo co bang hén hop H,SO, va
P tén HCIO,, duoc xac dinh bing phuong phap so
5 o5 g % P,O4 mau st dung phosphomolybdate voi chat khit | TCVN 8940:2011 [9]
la ascorbic axit trén may quang phé & buoc
song 880 nm
K tong . K téng s6 duoc vo co bang hon hop H,SO, va .
6 sO % K0 HCIO,, do bang may hap thu nguyén ti TCVN 8660:2011 [10]
Thay thé cation hdp phu trong dat bing ion TCVN 6646:2000 [11]
7 CEC cmol./kg | Ba* cua dung dich BaCl,. Sau do, xac dinh
luong ion Ba®* thay thé boi Mg* thong qua st
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Chi
tiéu

Don vi

Mo ta phuwong phap

Tai lieu tham khao

dung dung dich MgSO, dé diy ion Ba®* ra khoi
hé hap phu. Chudn d¢ bing dung dich EDTA
0,01M

8 thanh
phan

mg/kg

P duoc trich lan luot véi nuoc khir khoang,
NaHCO, 0,5 M, NaOH 0,1 M, HCI 1 N. Ty lé
dat va dung dich trich 1a 0,5 g dat + 30 mL dung
dich. D6i véi mdi buoc trich, P duoc xac dinh &
2 dang P v6 co (Pi) va P httu co (Po). Po duoc
xac dinh qua hiéu ctua Pt - Pi. Trong do, Pt
(téng cta Pi va Po trong méi budc trich), so
mau sau khi vo co dung dich bang hén hop
H,SO, dam dac va H,0,. P con lai, vo co hoa
phan dat con lai véi H,SO, dam dac va HCIO,.
Cac dung dich duoc xac dinh bang phuong
phap so mau st dung phosphomolybdate véi
chat khtr 1a ascorbic axit trén may quang phé &
budc song 880 nm

Hedley va cs (1982)
[12]

2.5. Xtz ly s6 liéu

S6 liéu duoc phan tich thong ké bang phan mém
SPSS phién ban 20. So sanh cac gia tri trung binh
gitta cac nghiém thirc dé tim sw khac biét c6 y nghia

A)

Chiéu cao (cm)

120

100 A

80

60 A

40 A

20

bang phép kiém dinh Tukey & mitc y nghia 5%.

B)800

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia phan NPK Polyphosphate
Ca Mau dén cac chi tiéu sinh trudng lta

OSPM6 SPM7 EISPIVIG B e
BSPMS #NPK
8 Khuyét NPK

700 4 [ SPM8 B NPK

B Khuy&t NPK Khuy&t P

g

. a ab
EKmyitp  bebabg 2

aa
aabaab £

b

$6 chéi/m?
wu
8
L

o
8

g

200 -

20NSS 40 NSS 60 NSS 20NSS 40NSS 60NSS

C)40
0 SPM6 SPM7
B SPMS BNPK

B Khuyét NPK . BKhuyét P

Chi s6 SPAD
w
(=]

20 +

20NSS 40NSS 60 NSS

Hinh 2. Anh huéng ctia sén phdm NPK Polyphosphate Ca Mau

dén chiéu cao cay lua trén dit phén

Ghi chu: SPM6, NPK Ca Mau 16-16-8 + TE sdn xuét theo cong nghé polyphosphate; SPM7, NPK 16-
16-8 + TE sdn xuat theo cong nghé vo vién hoi nudc; SPMS, NPK 16-16-8 + 13S sdn xuét theo cong nghé
vo vién hoi nuoc, NPK, sir két hop phan don ure (46% dam), DAP (46% P,0,), kali clorua (60% K,O),
khuyét NPK: Khong bon phéan, khuyét P- chi bon ure (46% dam), kali clorua (60% K,O).
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Két qua ¢ hinh 2 cho thdy, chiéu cao cay laa &
nghiém thuc st dung NPK Ca Mau cong nghé
polyphosphate (SPM6) khong khac biét cé y nghia
thong ké so voi cac nghiém thic SPM7, SPMS,
NPK don va khuyét P. Pang chu y, s6 chéi hitu
hiéu cao nhat & nghiém thirc SPMB6 tai giai doan 40
NSS va 60 NSS (Hinh 2B). Trong khi d6, nghiém
thirc khuyét P c6 so chéi hitu hiéu thap hon so véi
cac nghiéem thic duoc bon day da P, mac du khac
biet khong c6 y nghia thong ké (Hinh 2B). Két qua
nay phu hop v6i két qua nghién ctru truée day cho
rang, vai tro cta P trong thuc ddy phan héa dé
nhanh va phat trién bo ré [13]. Ngoai ra, nghiém
thic khuyét NPK ghi nhan gia tri chiéu cao, so
chéi hiru hiéu va chi s6 SPAD thap nhat so véi cac
nghiém thic khac. Diéu nay cho thay, viec thiéu
hut dong thoi N, P va K gay anh huong tieu cuc

A) 6.0 B) 200
a
50 -
1 _ 150 -
o _
40 - 2 ab o
=11]
= 2100
230 1 g 8
5 s
20 - o 20 X
-
C
m > =
0,0 -

SPM6 SPM7 SPM8 NPK KhuyétKhuyét
NPK P

dén qua trinh téng hop diep luc va su phat trién so
choi hiru hiéu [14].

3.2. Anh huéng cia san phdm NPK
polyphosphate Ca Mau dén ning sudt lua

Nghiém thitc bon NPK Ca Mau cong nghé
polyphosphate (SPM6) cho ning suat lda cao nhat,
dat 4,81 tan/ha, khac biét c6 y nghia thong ké so
voi cac nghiém thiee SPM8, NPK don, khuyét NPK
va khuyét P (Hinh 3A). Diéu nay c6 thé do dang P
polyphosphate thity phan cham giup duy tri néng
do P hiru dung trong dat trong thoi gian dai hon
giup cay lua hap thu lién tuc & cac giai doan sinh
truong quan trong. Nguoc lai, nghiém thie khuyét
NPK cho nang suat lua thap nhat do thiéu dong
thoi ca 3 nguyén to da luong thiét yéu, lam giam
chiéu cao cay, so6 choi hiru hiéu va chi s6 SPAD.

SPM6 SPM7 SPMS8 Khuyét NPK

Hinh 3. Anh huéng ciia sdn phdm NPK polyphosphate Ca Mau dén
(A) ning suat lda va (B) hiéu qua nong hoc cia P trén dit phén

Két qua hinh 3B cho thay, hiéu qua nong hoc
ctia phan P voi gia tri trung binh bién dong trong
khoang tir 0 - 15,4 kg hat/kg P.Os. Mic du cung
luong P bon vao dat, hiéu qua nong hoc st dung P
tren nghiém thic SPM6 dat gia tri cao nhat (15,4
kg hat/kg P), tiép dén la SPM7 (9,0 kg hat/kg P)
va SPM8 (4,5 kg hat/kg P). Nguoc lai, nghiém

thitc NPK don stt dung nguén P tit DAP khong ghi
nhan hiéu qua noéng hoc, cho thay P & dang D.A.P
dé bi co dinh nhanh chéng boi Fe3' va AI3* trong
dat phen, lam gidam kha nang hap thu cta cay lua.

3.3. Ham luong P thanh phan trong dat gitta
cac san phdm phan NPK

Bang 3. Ham lugng P thanh phan trong dit giira cAc nghiém thirc
Nghiéem | H,0- H,0- | NaHCO, | NaHCO,- | NaOH- | NaOH- | HCL- P
thic Pi Po Pi Po Pi Po P con lai
mgP/kg

251+ | 427+ | 621+ | 294+ 139 + 119+ | 814+

SPM6 0,17 0,45 17,1 189 |2B=ET8 | 994 3,91 19,1
SPM7 297+ | 351+ | 585+ | 161+ | 188+ 142 + 101+ | 773+
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0,48 0,98 16,5 12,7 35,3 9,29 3,74 5,74
SPMS 1,87 + 5,66 + 55,9 + 28,1+ 198 + 128 + 10,6 + 81,9+
0,55 2,11 13,9 12,9 42,4 11,5 3,00 12,5
4,27 + 2,62 + 54,1+ 21,0+ 197 + 137 + 73,6 £
NPK don 1,13 0,68 5,18 11,2 22,4 39,1 824+13 3,71
Khuyét 1,93 + 1,05 + 68,7 + 9,38 + 175+ 45,2 + 13,0 + 108 +
NPK 0,19 0,23 34,1 2,70 78,9 8,13 9,43 23,3
Khuyét P 6,51 + 1,31+ 44,3 + 7,85 + 155+ 136 + 7,86 + 70,9 +
1,51 0,48 13,9 4,69 25,4 25,7 1,04 1,51

Két qua & bang 3 ghi nhan ham luong P thanh
phan gitta cac nghiém thitc khac biét khong cé y
nghia thong ké. Ham luong luong P lien két voi AP
va Fe* (NaOH-Pi va NaOH-Po) cao hon ham luong
P hittu dung (NaHCO,-Pi va NaHCOsPo), diéu nay
khang dinh tinh trang c6 dinh P trong dat.

4. KET LUAN

Két qua cho thiay hiéu qua ctia san pham
SPM6 - NPK Ca Mau cong nghé polyphosphate
g6p phan nang cao nang suat lda trén loai dat cé
diéu kieén canh tac khé khan nhu dat pheén. Tuy
nhién, dé danh gia toan dién hon vé hiéu qua cta
san pham, can thuc hién thém cac thi nghiém
trong nhing vu tiép theo dé danh gia hiéu qua lau
dai cta san phdm. Tiu d6 cé thé dua ra nhimg
khuyén nghi cu thé hon cho nong dan canh tac laa
& dong bang song Ctru Long.
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EFFECT OF POLYPHOSPHATE NPK FERTILIZER ON RICE YIELD
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Abstract

In acid sulfate soil, applied phosphorus (P) is often rapidly fixed due to reactions with Al** and
Fe®" ions, reducing its availability to plants. Selecting an appropriate fertilizer is therefore
essential to improving rice yield on this soils This study aimed to evaluate the effectiveness of
polyphosphate NPK fertilizer on rice growth, yield and soil P fractions on acid sulfate soil. The
field experiment was conducted during the Winter- Spring 2023 - 2024 in Tay Ninh province using
a randomized complete block design with six treatments and three replications: (1) NPK 16-16-8 +
TE with polyphosphate technology (SPM6), (2) NPK 16-16-8 + TE using steam granulation
technology (SPM7), (3) NPK 16-16-8 + 13S using steam granulation technology (SPMS8), (4)
conventional NPK, (5) no NPK application and (6) no P application. The results showed that the
highest rice yield was observed in the SPM6 treatment, which was significantly higher than those
of SPMS8, conventional NPK, no NPK and P applications. SPM6 also recorded the highest
agronomic P-use efficiency. However, Al- and Fe-bound P fraction was no statistically different
among treatments.

Keywords: Acid sulfate soil, rice yield, Al- and Fe-bound P, NPK polyphosphate.
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PHAN TICH VA DANH GIA HAM LUONG
CAC THANH PHAN DINH DUGNG TRONG
TIEN NHONG RUOI LiNH DEN (Hermetia illucens)
LAM THUC AN CHAN NuUGI
Le Thi My Chau® ", Nguyén Hoang Hao’, Tran Pinh Diing’, Cao Tién Trung’,

Hé binh Quang!, Pham My Dung?, V6 Thi My Tam!,
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TOM TAT

Nghién cttu duoc thuc hién nham phan tich ham lueong cac thanh phan dinh dudng cda tién
nhong (pre-pupae) rudi linh den (Hermetia illucens) & céc giai doan phat trién khac nhau, dong
thoi xac dinh diéu kién nuoi toi wu cho tich liy sinh khéi va dinh duong trong mo hinh Heril nuéi
thue nghiém rudi linh den. Két qua cho thay, pH chat nén nuoi anh hudng ro rét dén ty lé song
va sinh khoi ctia au trung. TV 1é song tir 4u triung dén tién nhong dat cao nhat & cac muc pH 6,0 -
8,0 (98,44 - 99,44%), trong khi giam dang ké & pH 2,0; 4,0 va 10,0. Sinh khéi 4u trung tai cac muc
pH trung tinh va hoi kiém cao hon so voi cac mic pH con lai. Phan tich thanh phan héa hoc cho
thdy, ham luong 4m ctia 4u trung dat 77,95% & giai doan 28 ngay tudi; ham luong tro dat 9,42%;
10,03%; 12,67% & cac giai doan 4, 14, 28 ngay tudi. Ham luong protein tho ctia 4u trung & cac giai
doan 4, 14, 28 ngay tudi lan luot 1a 44,7%; 45,0%; 48,6%, trong khi ham luong lipid twong tmg 1a
17,4%; 15,4%; 21,5%. Két qua nghién cttu cho thdy, 4u trung va tién nhong rudi linh den 1a nguon
nguyeén liéu giau dinh duong, cé tiém nang st dung lam nguén bé sung thay thé mot phan cac
nguyeén liéu truyén thong trong thitc an chin nuoi.

Tt khéa: 7ién nhong rudi linh den (Hermetia illucens), du trung, ham lrong protein, thitc an

chan nuoi, hiéu qua s dung thire an.

1. BAT VAN BE

Su phat trién nhanh cta nganh chan nudi
trong nhitng thap ky gan day da dong gop quan
trong vao an ninh lwong thyc va ting truong kinh
té, nhung dong thoi lam gia tang dang ké luong
chat thai hitu co phat sinh tir phan chuéng va phu
pham chan nuoi. Néu khong duoc xit ly hiéu qua,
chat thai chan nuoi c6 thé gay 6 nhiém nghiém
trong moi truong dat, nuoc va khong khi, anh
hudng truc tiép dén stc khoe cong déng va he
sinh thai, dong thoi gop phan phat thai khi nha
kinh [1, 2]. Trong diéu kién kinh té - xa hoi cta
Viét Nam, dac biét tai cac vung nong thoén va khu
vuc Bic Trung bo, chin nuéi van 1a sinh ké quan
trong ctia hang triéu ho nong dan. Vi vay, van dé
dat ra khong phai 1a han ché chin nuéi ma la phat

trién chan nuoi theo huong sinh thai, tudn hoan va
bén vimg, trong d6 xt ly va tai st dung chat thai
hitu co dong vai tro then choét [3, 4].

Rudi linh den (Hermetia illucens) 1a loai con
trung c6 phan b6 rong & vung nhiét déi va can
nhiét doéi, trong d6 cé Viet Nam. Loai nay khong
co voi chich, khong mang tap tinh gay hai hay
truyén bénh nhu rudi nha, nhung au trung lai cé
kha nang phan hty rat hiéu qua nhiéu loai chat
thai hitu co nhu phan gia stc, gia cam va phu
phdam nong nghiép [5 - 7]. Nhiéu nghién ctru da
chimg minh kha ning chuyén hoéa nhanh sinh
khoi chat thai hitu co thanh sinh khoi con triung
ctlia 4u trung rudi linh den, déng thoi lam giam
mui hoi, ttc ché vi sinh vat gay bénh va han ché
con trung co hai trong moi truong chin nuoi [8 -
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10]. Diéu nay cho thdy, rudi linh den la mot tac
nhan sinh hoc phu hop cho cac mo hinh xit ly chat
thai tai trang trai theo huong than thién véi moi
truong.

Qua trinh xt ly chat thai bang rudi linh den
khong chi giup giam luwong chat thai ma con tao ra
cac san phdm co gia tri gia tang, bao gém sinh
khoi 4u trung/nhong va phan rudi. Phan ruéi linh
den duogc ghi nhan c6 ham luong cao chat hitu co,
dam, lan, kali va canxi, phu hop st dung lam phan
bon hitu co sinh hoc cho cay trong [11, 12]. Cac
nghién ctru va bao cao chuyén dé cho thay, viec
tich hop rudi linh den vao hé thong trang trai giup
hinh thanh mo hinh nong nghiép tuan hoan, trong
d6 chat thai chan nuoi duoc tai st dung, giam chi
phi xtr ly, gidm 6 nhiém va ting hiéu qua kinh té
[13-15].

Bén canh vai tro xit ly chat thai, sinh khoi au
trung va tién nhong ruéi linh den duoc diac biét
quan tdm nho gia tri dinh dudéng cao. Nhiéu
nghién ctu cho thay, ham luong protein tho ctia 4u
trung va tién nhong rudi linh den dao dong ttr 35 -
55% vat chat kho, voi thanh phan axit amin thiét
yéu tuong doi can doi, phu hop cho gia cam, thay
san va lon [16 - 18]. Ham luong lipid trong au
trung va tién nhong rudi linh den thuong dat 20 -
35%, trong d6 axit lauric chiém ty 1é cao. Axit lauric
duoc chig minh c6 tac dung khang khuén, ho tro
stcc khoe duong rudt va ting kha nang mién dich
cho vat nuéi [19]. Thanh phan lipid va protein ctia
rudi linh den c6 thé thay déi tiy thuoc vao nguon
co chat nuoi va giai doan phat trién, cho phép diéu
chinh theo muc dich st dung [12]. Ngoai ra, au
trung va nhong rudi linh den con chtra khoang
chat quan trong nhu: Canxi, phospho, sit va kém,
ciing nhu chitin va cac dan xuat chitin cé tac dung
kich thich mién dich va cai thién hé vi sinh duong
rudt vat nuoi [20]. Nhiéu nghién ctu da danh gia
kha nang stt dung bot au trung hodc tién nhong
rudi linh den dé thay thé mot phan cac nguon
protein truyén théng nhu bot c4 va kho dau twong
trong khau phan thirc an chan nuoi. Két qua cho
thay, viec bé sung rudi linh den khong lam giam
nang suat sinh trudéng, tham chi con céi thién he
s6 chuyén hoa thirc an va suc khoe vat nuoi [21].
Trong boi canh gia nguyen liéu thic an chan nuoi

ngay cang tang va nguon bot ca suy giam, rudi linh
den duoc xem 1a nguén dam thay thé day trién
vong, gop phan giam chi phi san xuit va nang cao
tinh bén vitng ctia nganh chan nuoi [22].

Mic du tiém nang ctia rudi linh den da duoc
khang dinh, tuy nhién tai Viet Nam, dic biet & khu
vuc Bac Trung bo, cac nghién cttu van chu yéu
dimg & muc tht nghiém quy moé nho hoac moé ta
kha nang xt ly sinh khoi, chua c6 nhiéu nghién
ctru hé thong vé cong nghé nhan nudi, su bién
dong ham luong dinh dudng ctia nhong theo chu
ky phat trién va kha niang tng dung thuc tién
trong hé thong trang trai [22].

Tt thuc té€ trén, nghién cttu nay phan tich va
danh gia ham luong cac thanh phan dinh dudng
ctia nhong rudi linh den & cac giai doan phat trién
khac nhau. Két qua nghién ctru sé cung cap co so
khoa hoc cho viéc lua chon thoi diém thu hoach
toi wu, phuc vu stt dung nhong rudi linh den nhu
ngudn dinh dudéng b sung, thay thé mot phan
nguyen liéu truyén thong trong thitc an chian nuoi,
huéng toi xay dung hé thong nong nghiép tuan
hoan, bén vitng va than thién véi moi truong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Déi trong nghién ctru

boi twong nghién ctu 1a rudi linh den
(Hermetia illucens), bao gom cac giai doan phat
trién: Trimg, au trung, nhong va ca thé trudng
thanh. Mau rudi linh den duoc cung cép tir trang
trai An Nhién (chan nuéi ga thit), xa Thach Ha,
tinh Ha Tinh; tring va 4u trung ruéi linh den duoc
ho tro tir Trung tAm Khuyén nong tinh Ha Tinh.
Cac mau duoc thu thap, bao quan va phan tich tai
Phong thi nghiém Dong vat hoc, Trung tam Thuc
hanh Thi nghiém, Truong Dai hoc Vinh.

2.2. Phuong phap nghién ctru

22.1. Phuong phdp xdc dinh cdc yéu to anh
hudéng dén chat Irong 4u trung rudi linh den

Thi nghiém nuoéi 4u trung rudi linh den duoc
bo tri nhim danh gia anh huéng cta cac yéu to
moi truong va ky thuat nuéi dén sinh trueong va
chat lugng 4au trung, bao gém: Nhiét do, do am,
anh sang, pH chat nén va mat d¢ 4u trung.

Au trung duoc nudi thir nghiém trong bo kit
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hé tro nudi rudi linh den Heril. Cac thong s6 nhiét
do, d0 4m va anh sang duoc theo doi trong suot
qué trinh thi nghiém. Diéu kién t6i wu dugc xac
dinh bang phuong phép phan tich bé mat dap tng
(Response Surface Methodology - RSM), xay dung
mo hinh héi quy va gidi phuong trinh biang phan
mém Design Expert phién ban 11.

bé danh gia kha nang xtr ly chat thai, 5.000 g

phan ga tuoi duoc st dung lam co chat nuéi, cung
cap lan luot cho cac mat do au trung la 200, 400,
600, 800, 1.000 g.

Anh hudng ctia pH chat nén duoc khéo sat tai
cac muac pH 2,0; 4,0; 6,0; 7,0 (d6i chung); 8,0 va
10,0. Gi4 tri pH duoc diéu chinh bang dung dich
NaOH 2 M hoac HC12 M.

Hinh 1. M6 hinh mé phéng nuéi ruéi linh den quy mé phong thi nghiém c6 kiém so4t cac yéu to

v

Hinh 2. M6 hinh Heril nuéi thuc té c6 kiém soat
cac yéu t6 anh huong tai phong thi nghiém
2.2.2. Phuong phédp thu mau va xur Iy mau

Sau khi két thac thi nghiém, 4u trung duoc
thu bang phuong phap sang loc co hoc, rira sach
bang nudc cat, dé rao va bao quan lanh. Mot phan
mau duoc say kho & nhiét o thich hop dé phuc vu
phan tich thanh phan héa hoc.

2.2.3. Phuong phap phan tich thanh phan hoa
hoc

Céc chi tiéu thanh phan hoa hoc cta 4u tring
rudi linh den duogc xac dinh theo cac phuong phap,
bao gom:

anh huéng dén qua trinh phat trién

- Phuong phap chuin bi mau: Theo TCVN
6952:2001 [23].

- Ham luong vat chat kho (VCK): Theo TCVN

4326:2001 [24].
Ham luwong Protein tho: Theo TCVN

4328:2007 [25].

- Ham luong lipid téng s6: Theo TCVN
4331:2001 [26].

- Ham luong tro téng: Theo TCVN 4327:1993 [27].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua do cac yéu t6 anh huéng dén qua
trinh phat trién cta 4u tring rudi linh den

Yéu to6 nhiét do anh hudng truc tiép dén qua
trinh phat trién va chat luong cta rudi linh den do
rudi linh den 1a mot loai dong vat mau lanh. Timg
giai doan phat trién ctia rudi linh den c6 tirg nhiét
do toi wu, tuy nhién, nhin chung vong doi phat
trién ctia rudi linh den phat trién tot trong khoang
nhiét do 25 - 35°C.

Nhiét do qua thap hodc qua cao sé anh huong
dén qua trinh phat trién cta rudi linh den hodc chét.

Do 4m chat nén phu hop cho su phat trién ctia
rudi linh den 1a 60 - 80%. Do 4m thap dan dén thic
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an bi kho, 4u trung bi mat nudc, khé tieu hoa lam
giam chat luong nhong nuodi. D6 4m qua cao la
diéu kién thich hop cho nim mdc phat trién, anh
hudng dén su phat trién ctia rudi linh den.

Anh sang quang la cin thiét cho qua trinh
phat trién ctia rudi linh den, dac biét 1a qua trinh
giao phoi va dé trimg cta rudi treong thanh. Két

qua nay phu hop voéi két qua nghién ctu cta Le
burc Ngoan va cs (2021) [1], Nguyén Va Hoang
Phuong va cs (2022) [28], Gamero-Barraza Jorge
Inaki va cs (2022) [29].

Cac thong so t6i wu hoa ctia cac yéu to tac
dong trong vong doi rudi linh den duoc trinh bay
trong bang 1.

Béng 1. Thoi gian va cac yéu t tac dong trong vong doi rudi linh den

Vong doi Thoi gian (ngay) | Nhiet do °C) bo am (%) Anh sang
Tring 4 26 60
Au tring dudi 4 ngay tudi 0-4 26 - 29 60- 75 Anh sang quang
Au trinh trén 4 ngay tudi 4-14 26 - 35 60-75 Anh sang quang
Nhong 10-14 25-30 Thap Anh sang quang
Ruoi 5-8 27 -30 45 - 60 Anh sang quang

Desirability = 0.945
Solution 1 out of 26
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Hinh 3. Anh hudng ciia cic yéu t6 dén sinh khéi ctia 4u tring rudi linh den

Cac thong so t6i wu hoa cho qua trinh phat
trién cho 4u trung rudi linh den 1a nhiét do 30°C,
do 4am 74,35% va anh sang 104,27 umol-1-2s-1. Véi
diéu kién trén thi sinh khéi ruéi linh den thu dugc
1a 3,6604 kg/m?>.

Mat @6 4u trung ruéi linh den thich hop nhat
trong qua trinh x& ly phan ga twoi 1a 600 g 4u
trung/5.000 g phan ga twoi (1.200 g au trung/10
kg phan ga tuoi), néu mat do au trung thap hon,

khoi luong phan con lai sé cao do phan ga tuoi
chua duoc chuyén hoa hét, hoac mat do au tring
qua cao thi khong du thic an va khong gian song,
au trung canh tranh moi truong song voi nhau sé
dan dén tinh trang 4u trung khong thé chuyén hoa
thanh nhong, thoi gian chuyén hda kéo dai.

Két qua khéi luong phan thu duoc trudc va
sau stt dung ctia au trung rudi linh den duoc thé
hién & bang 2.
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Bang 2. Két qua 4nh huéng mat do nudi dén ty 1é chuyén hod co chit

X e Khoi lwong phan | Khoiluong phan | Ty lé chuyén hoa phan
Luongautring (@) | - g4y () con lai (2) @)
200 5.000 2.718 54,53
400 5.000 2.643 44,23
600 5.000 2.589 32,33
800 5.000 2.217 32,43
1.000 5.000 1.198 32,77

Ty lé song cta au trung dén nhong thap hon
dang ké khi nuéi bang ché do an cé do pH thap
nhu 2,0 (91,62%), 4,0 (88,68%), 10,0 (95,57%) so voi
6,0 (99,11%), 7,0 (99,44%), 8,0 (98,44%). Bén canh
d6, pH con anh huong dén sinh khoi ctia au trung,
khoi luong cta au trung & chat nén 6,0; 7,0; 8,0 cao
hon so vdi cac gia tri con lai. Nhu vay, pH ban dau
c6 thé c6 loi cho vi khuén c6 loi va do d6 gép phan
vao ty lé song sot, su phat trién cta 4au trung va
thoi gian phat trién; he vi sinh vat duong rudt con
trung thuc ddy 4u trung tang trong, ting trudéng va

san xuat trimg. Két qua nghién ctu trén ciing co6
su trong déng voi két qua nghién cttu ctia Luu Thi
Thuy Linh, Nguyén Thi Nhién (2022) [3], Nguyén
Vi Hoang Phuong va cs (2022) [28], Veldkamp va
cs (2012) [29], Zhou va cs (2013) [31].

Két qua thuc té cho thay, diéu kién moi truong
dé nuoi duong loai nay kha dé, phu hop voi thoi
tiét tinh Nghe An va tinh Ha Tinh [28].

3.2. Két qua xac dinh ham leong 4m trong au
triing ruéi linh den

Bang 3. Bang két qua xac dinh thoi gian sdy 4u tring thich hop
s Thoi gian say et 2A 00 Khoi luong con lai Ham luong 4m
Lan do (phut) Nhictdo (O © timg thoi diém (%)

1 0 105 10,505 -

2 30 105 9,31 11,37
3 60 105 7,09 32,51
4 90 105 4,72 55,07
5 120 105 2,707 74,24
6 150 105 2,706 74,24
7 180 105 2,706 74,24
8 210 105 2,706 74,24

Xét theo két qua do cho thdy, sy dén khoi
luong khong déi thu duoc két qua khoi lwong cudi
cung cta 4au trung rudi linh den tai nhiét do 105°C
trong vong 120 phut 1a 2,707 g. Ham lwong 4m
trong 4u trung rudi linh den chiém 74,24%, twong
duong véi két qua do bang phuong phap st dung
can say am. D¢ 4am nay duoc danh gia kha cao, cao
hon mot s6 loai thit gia cam (75%), san (14%), gao
(14%), dau d6 (14 - 15%) [1, 2, 3, 9, 33].

Két qua nay cho thdy, dé bao quan duoc au
trung rudi linh den thoi gian dai, nén chu trong
dén viéc lam kho san phdm, tranh hién twong am
moc gay hu hong san phdm. C6 thé lam thuc an
tuoi cho gia suc gia cam, tuy nhién dé san xuat
thitc an chdn nudi quy mo6 cong nghiép nén sy
kho trudc khi phoi tron.

3.3. Két qua ham lugng tro téng

Bang 4. Him luong tro tdng trong 4u tring rudi linh den giai doan 1 (4 ngay tudi),

giai doan 2 (14 ngay tudi) va giai doan 3 (28 ngay tudi)
Ham luong tro tong (%)
Giai doan — Ml\a;lllé — Trung binh
1 (4 ngay tudi) 8,36 10,03 9,36 9,42
2 (14 ngay tudi) 11,05 11,18 10,92 10,03
3 (28 ngay tudi) 12,52 12,41 13,07 12,67
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Ham luong tro téng trong 4u trung rudi linh
den giai doan 1 (4 ngay tudi), giai doan 2 (14 ngay
tudi) va giai doan 3 (28 ngay tuéi) duoc xac dinh
voi viec 1ap lai 3 1an (M1, M2, M3), cho thdy co su
gia tang ro rét qua cac giai doan phat trién.

Ham luong tro tong trong 4u trung rudi linh den
28 ngay tudi c6 thé dat lén t6i 12,67%, cho thay ham
luong khoang chét cao trong 4u triing rudi linh den.
Bén canh d6, & giai doan 1 va 2 cting c6 ham luong
khoang chat kha cao, chiém lan luot 1a 9,42% va
10,03%. Ham luong tro téng ting lén do qua trinh
phat trién va tich lity chat khoang, bén canh do khi

4u trung rudi linh den 16n lén thi 16p biéu bi ctia n6
c6 kha nang tiét ra mot luong canxi cacbonat co thé
chiém ham luong Ca va tro cao, cao hon réat nhiéu so
voi ca ro phi (1,2%). Két qua nay phit hop voi két qua
nghién cttu cia Pham Thi Phuong Lan (2024) [33],
Romano va cs (2022) [34].

3.4. K&t qua ham leong protein trong 4u tring
rudi linh den

Ham luong protein tho cta au trung ruéi linh
den duoc xac dinh ¢ au trung 4 ngay tudi, 14 ngay
tudi va giai doan tién nhong 28 ngay tudi, co su gia
ting ro rét qua cac giai doan phat trién.

Béang 5. Him luong protein tho du triing rudi linh den giai doan 1 (4 ngay tudi),
giai doan 2 (14 ngay tudi) va giai doan 3 (28 ngay tudi)

Ham luong protein tho (%)
Giai doan Mau .
M1 M2 N3 Trung binh
1 (4 ngay tudi) 449 447 44,5 44,7
2 (14 ngay tuoi) 45,1 44,5 44,7
3 (28 ngay tuoi) 48,9 48,4 48,5 48,6

Két qua cho thay, ham luong protein trong au
tring rudi linh den 1a rét cao. Au trung cang & giai
doan truéng thanh thi cang c6 ham luong cao hon. O
giai doan 4 ngay tudi, ham luong protein trong au
trung 1a thdp nhat & muc 44,7%, giai doan c6 ham
luong protein cao nhat len toi 48,6%. Ham luong dam
trong 4u trung rudi linh den cao hon cac loai nguyén
litu lam thitc an chan nuéi khac nhu: Ca ro phi
(26%), dau nanh (42%) [9], ng6 (3,4%), gao (14%),
trimg (13%), lda mi (12,9%), thirc an chan nuoi ga (13
- 15%) [10], thttc dn chan nuoi ca (22,6%) [8]. Két qua
thu duoc ciing twong dong voi két qua nghién ciu
cia Lé Pic Ngoan va cs (2021) [1], Pham Thi
Phuong Lan (2024) [33], Nicholas Romano va cs

(2022) [34], Monika Kaczor va cs (2022) [35]. Nhu
vay, rudi linh den rat thich hop dé san xuat lam thic
an chan nuoi, 12 nguén dinh dudng cao va tot thay
thé cho cac dong nguyeén liéu hién co trén thi truong.
Véi thoi gian sinh truéng ngan, hiéu qua cao, day co
thé xem 1a buoc tién mai trong linh vuc san xuat
thitc an chan nuéi.

3.5. Két qua ham luong chit béo trong au
triing ruéi linh den

Ham luong chat béo tho cta 4u tring rudi linh
den 4 ngay tudi, 14 ngay tudi va giai doan tién
nhong 28 ngay tudi ciing co6 su gia ting ro rét qua
cac giai doan phat trién.

Bang 6. Him lueong chit béo thé du tring rudi linh den giai doan 1 (4 ngay tudi),
giai doan 2 (14 ngay tudi) va giai doan 3 (28 ngay tudi)

Ham luong chat béo tho (%)
Giai doan Mau .
M1 M2 M3 Trung binh
1 (4 ngay tudi) 16,9 17,7 17,6 17,4
2 (14 ngay tubi) 15,9 15,7 14,6 15,4
3 (28 ngay tudi) 21,1 22,0 214 21,5

Két qua nghién ctru cho thay, ham luong
lipid trong du trung ruéi linh den 1a rét cao. Au
trung cang & giai doan truéng thanh thi cang cé

ham luong lipid cao hon. O giai doan thip nhat
thi ham luong lipid trong 4u trung & mutc 15,4%,
giai doan c6 ham luong chat béo tho cao nhat
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lén toi 21,5%. Cac chi s6 nay cho thay, luong chat
béo c6 trong au trung 1a dang ké, cao hon rat
nhiéu so véi ca ro phi (3%) [8], thit ga (6,8%)
[10], thit vit (5,1%) [10], ngo (3,6%), gao (4,6%),
khoai mi (1,7%), thit lon (14%) [10]. Két qua ham
luong chat béo tho ctia 4u trung trong nghién
ctu nay phu hop véi nhiéu cong bo truoc day [5,
6, 19, 20]. Két qua nay cho thay, viéc tng dung
au trung rudi linh den va thay thé cho cac nguén
chat béo hién tai trén thi truong 1a rat tot, dac
biét rat phu hop lam nguyén liéu dinh duong san
xuat thitc an chan nuoi.

4. KET LUAN

pH cta chat nén nuéi c6 anh hudng ro rét dén
ty 1é song va sinh khéi cta 4u trung va pH 6,0; 7,0;
8,0 1a thich hop. Két qua phan tich thanh phan héa
hoc ctia 4u trung 4 - 28 ngay tudi cho thay, au
trung rudi linh den c6 ham lwong dinh dudng cao.

Au trung rudi linh den 1a ngudn nguyeén lieu
giau protein va lipid, c6 tiém nang cao dé st dung
lam nguén b6 sung dinh dudng thay thé mot phan
cac nguyeén liéu truyén thong trong san xuat thic
an chan nuoi. Viec tng dung rudi linh den khong
chi gop phan giam chi phi thttc 4n ma con mé ra
huéng phat trién nong nghiép tuan hoan, than
thién v6i moi truong.

LOI CAM ON

Két qua nghién ctu thudc nhiém vu khoa hoc
va cong nghé: Xay dung mé hinh nong nghiép
tudn hoan ung dung rudi linh den (Hermetia
illucens) xir Iy chat thai hiru co trong chan nuoi
1am phan boén cho trong trot va bé sung protein
cho thitc an chan nuoi Ma sé nhiém vu khoa hoc
va cong nghé: B2024-TDV-11.

TAI LIEU THAM KHAO

1. Lé Pac Ngoan, Nguyén Hai Quan, Pham
Thi Phuwong Lan, Nguyén Duy Quynh Tram
(2021). Téng quan vé st dung 4au trung rudi linh
den (Hermetia illucens) lam thiuc an trong chan
nudi va nuoi trong thay san. 7ap chi Nong nghiép
va Phat trién nong thon, 2(9): 141 - 150.

2. Duong Nguyén Khang, Tran Tan Viet, Le
Trinh Hai, Alexandre de Caters, Gaetan Crielaard

(2017). Gido trinh: Ruoi Iinh den (Hermetia
illucens): Loai con trung an todn, hitu ich cho chan

nuoi cong nghiép. Nxb Pai hoc Quoc gia thanh
pho Ho Chi Minh.

3. Luu Thi Thuy Linh, Nguyén Thi Nhién
(2022). Téng quan vé au trung rudi linh den: Trién
vong da chiéu trong quan ly chat thai hiou co,
nguodn thic an cho nganh chan nudi va phan bon
cho cay trong. Tap chi Khoa hoc Nong nghiép Viét
Nam, 20(5): 695 - 707.

4. Arango Gutierrez G. P., Vergara Ruiz R. A,,
Mejia Velez H. (2018). Compositional,
microbiological and protein digestibility analysis of
the larva meal of Hermetia illucens. Revista
Facultad Nacional de Agronomia, 71(1): 8431 -
8440.

5. Bellezza Oddon S., Biasato 1., Gasco L.
(2022). Isoenergetic-practical and semi-purified
diets for protein requirement determination in
Hermetia illucens larvae. _Journal of Animal
Science and Biotechnology, 13, 17 - 27.

6. Bellezza Oddon S., Biasato I., Resconi A., et
al. (2022). Determination of lipid requirements in
black soldier fly through semi-purified diets.
Scientific Reports, 12: 10922.

7. Bosch G., van der Fels-Klerx H. J., de Rijk
T. C., Oonincx D. G. A. B. (2017). Aflatoxin B1
tolerance and accumulation in black soldier fly
larvae (Hermetia illucens) and yellow mealworms
(Tenebrio molitor). Toxicology Reports, 4, 345 -
350.

8. Chia S., Tanga C. M., Osuga 1. M., et al
(2018). Effects of waste stream combinations from

brewing industry on performance of Hermetia
Hlucens. Peer], 6: €5885.

9. Georgescu B., Struti D., Papuc T., Cighi V.,
Boaru A. (2021). Effect of the energy content of
diets on the development and quality of fat
reserves of larvae and reproduction of adults of the

black soldier fly (Hermetia illucens). European
Journal of Entomology, 118, 297 - 306.

10. Kim C. H., Ryu J., Lee J., et al. (2020). Use
of black soldier fly larvae for food waste treatment
and energy production in Asian countries: A
review. Processes, 9, 161 - 177.

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 1/2026 33



KHOA HOC & CONG NGHE

11. Miranda C. D., Cammark J. A., Tomberlin
J. K. (2019). Life-history traits of the black soldier
fly (Hermetia illucens) reared on three manure
types. Animals, 9(5). 281 - 295.

12. Nguyen T. T. X, Tomberlin J. K,
Vanlaerhoven S. (2013). Influence of resources on

Hermetia illucens larval development. Journal of
Medical Entomology, 50, 898 - 906.

13. Norgren R., Jonsson A., Bjorkqvist O.
(2021). Fermented pulp and paper bio-sludge as
feed for black soldier fly larvae. Biomass
Conversion and Biorefinery, 10, 1007 - 1016.

14. Trinh T. X. Nguyen, Tomberlin J. K.,
Vanlaerhoven S. (2015). Ability of black soldier fly

larvae to recycle food waste. Environmental
Entomology, 44(2): 406 - 410.

15. Zhan, S., Fang, G., Cai, M., Kou, Z., Xu, J.,
Cao, Y, Bai, L, Zhang, Y., Jiang, Y., Luo, X, Xu, J.,
Xu, X., Zheng, L., Yu, Z.,, Yang, H., Zhang, Z.,
Wang, S., Tomberlin, J. K., Zhang, J., Huang, Y.
(2019). Genomic landscape and genetic
manipulation of the black soldier fly Hermetia
Illucens, a natural waste recycler. Cell Research,
30, 50 - 60.

16. Spranghers, T., Ottoboni, M., Klootwijk,
C., Ovyn, A., Deboosere, S., De Meulenaer, B.,
Michiels, J., Eeckhout, M., De Clercq, P. & De
Smet, S. (2017). Nutritional composition of black
soldier fly (Hermetia illucens) larvae reared on
different organic waste substrates. Journal of the
Science of Food and Agriculture, 97, 2594 - 2600.

17. Barragan-Fonseca, K. B., Dicke, M. & van
Loon, J. J. A. (2017). Nutritional value of the black
soldier fly (Hermetia illucens) and its suitability as
animal feed - A review. Journal of Insects as Food
and Feed, 3(2): 105 - 120.

18. Makkar, H. P. S., Tran, G., Heuzé, V. &
Ankers, P. (2014). State-of-the-art on use of insects
as animal feed. Animal Feed Science and
Technology, 197, 19 - 33.

19. Meneguz, M., Schiavone, A., Gai, F.,
Dabbou, S., Gasco, L. & Zotte, A. D. (2018). Effect
of rearing substrate on growth performance,
chemical composition and fatty acid profile of

54

black soldier fly (Hermetia illucens) larvae.
Journal of the Science of Food and Agriculture, 98,
5776 - 5784.

20. Finke, M. D. (2013). Complete nutrient
content of four species of feeder insects. Zoo
Biology, 32, 27 - 36.

21. Cullere, M., Schiavone, A., Dabbou, S.,
Gasco, L. & Zotte, A. D. (2016).
Effect of dietary inclusion of black soldier fly
(Hermetia illucens) larvae meal on broiler

performance. Amimal Feed Science and
Technology, 220, 255 - 265.

22. Cummins, V. C., Rawles, S. D., Thompson,
K. R., Velasquez, A., Kobayashi, Y., Hager, J. &
Webster, C. D. (2017). Evaluation of black soldier
fly (Hermetia illucens) larvae meal as a partial or
total replacement of marine fish meal in practical
diets for Pacific white shrimp (Lifopenaeus
vannamel). Aquaculture, 473, 337 - 344.

23. Tieu chudn Viét Nam TCVN 6952:2001.
Thtc dn chidn nuoi - Chuan bi mau tht.

24. Tieu chudn Viét Nam TCVN 4326:2001.
Thttc an chan nuoéi - Xac dinh do 4m va ham luong
chat bay hoi khac.

25. Tiéu chudn Viét Nam TCVN 4328:2007.
Thitc an chan nuéi - Xac dinh ham luong nito va
tinh ham lwong protein tho - Phan 1: Phuong phap
Kjeldahl.

26. Tiéu chudn Viet Nam TCVN 4331:2001.
Thitc an chidn nuoi - Xac dinh ham leong chat béo.

27. Tieu chuan Viet Nam TCVN 4327:1993.
Thuic an cho chan nu6i - Phuong phap xac dinh
ham luong tro.

28. Nguyén Vi Hoang Phuong, Lé Minh
Thanh, Tran Thanh Tu, Nguyén Thi Thu Thao,
Bui Thi Ngoc Ha, Huynh Thi Thanh Tuyét (2022),
Nghién ctru xtt Iy chat thai hitu co bing rudi linh
den (Hermetia illucens) quy moé phong thi
nghiém. 7ap chi Khoa hoc Cong nghé va Thuc
pham, 22(2): 41 - 51.

29. Gamero-Barraza Jorge Inaki, Pamanes-

Carrasco Gerardo Antonio, Delgado Efrén,
Medrano-Roldan Hiram, Gallegos-Ibanez Daniela,

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 1/2026



KHOA HOC & CONG NGHE

Reyes-Jaquez Damian (2022). Black soldier fly:
Prospection of the inclusion of insect-based
ingredients in extruded foods. Food Chemistry
Advances, 1,1 - 8.

30. Veldkamp, T., van Duinkerken, G., van
Huis, A., lakemond, C.M.M., Ottevanger, E.,
Bosch, G. and Van Boekel, M.A.J.S. (2012) Insects
as a Sustainable Feed Ingredient in Pig and
Poultry Diets-A Feasibility Study. Wageningen UR
Livestock Research, Report 638, 1 - 62.

31. Zhou F, Tomberlin JK, Zheng L, Yu Z,
Zhang ] (2013). Developmental and waste
reduction plasticity of three black soldier fly
strains (Diptera: Stratiomyidae) raised on different
livestock manures. J Med Entomol, 50, 1224 - 1230.

32. Bo Tai nguyén va Moéi truong (2019). Bido
cdo hién trang moi truong quoc gia nam 2019.

33. Pham Thi Phuwong Lan (2024). Nghién ctu
st dung 4u trung Rudi linh den (Hermetia
Hllucens) lam thuc an cho ca4 Chem (Lates
calcarifer Bloch, 1790) tai Thtra Thién Hué. Luin
an Tién si Nuoi trong thiuy san, Truong DPai hoc
Nong Lam, Pai hoc Hué.

34. Nicholas Romano, Hayden Fischer, Austin
Powell, Amit Kumar Sinha, Shahidul Islam, Uttam
Deb and Shaun Francis (2022). Applications of
black solider fly (Hermetia illucens) larvae frass
on sweetpotato slip production, mineral content
and benefit-cost analysis. Agronomy, 12, 928 - 938.

35. Monika Kaczor, Piotr Bulak, Kinga Proc-
Pietrycha, Marina Kirichenko-Babko and Andrzej
Bieganowski (2023). The variety of applications of
Hermetia illucens in industrial and agricultural
areas - Review. Biology, 12(1): 25 - 60.

ANALYSIS AND EVALUATION OF NUTRITIONAL CONTENT IN BLACK SOLDIER FLY PUPA
(Hermetia illucens) FOR SUPPLEMENTARY APPLICATION IN ANIMAL FEED

Le Thi My Chau’, Nguyen Hoang Hao!, Tran Dinh Dung’, Cao Tien Trung®,
Ho Dinh Quang!, Pham My Dung!, Vo Thi My Tam!,
Chu Thi Hien Hoa', Nguyen Thi Lan', Pham Dinh Nhat Trung"

'Vinh University

Abstract

This study aimed to analyze and evaluate the nutritional composition of black soldier fly larvae
(Hermetia illucens) at different developmental stages and to determine optimal rearing
conditions for biomass and nutrient accumulation. The results showed that substrate pH
significantly affected larval survival and biomass. Survival rates from larva to prepupa were
highest at pH 6.0 - 8.0 (98.44 - 99.44%) and markedly lower at pH 2.0, 4.0, 10.0. Larval biomass
was also higher under neutral to slightly alkaline conditions. Proximate analysis indicated that
larval moisture content reached 77.95% and ash content was 8.86%. Crude protein content at 4, 14
and 28 days of age was 44.7%, 45.0% and 48.6%, respectively, while lipid content was 17.4%, 15.4%
and 21.5%. These results demonstrate that black soldier fly larvae and prepupae are nutrient-rich
resources with high potential as alternative protein and lipid sources for animal feed, partially
replacing conventional feed ingredients.

Keyswords: Black soldier fly larve, (Hermetia illucens), protein content, animal feed, feed
efficiency.
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NGHIEN CUU PHAT TRIEN SAN PHAM
MI GAO BO SUNG BOT Bi NGO TRON
(Cucurbita moschata Duchesne)
Nguyén Thi Lam Poan' ", Lé Thj Ha!, Pham Vin Kién?
! Khoa Moi truong, Truong Pai hoc Khoa hoc Tiwr nhién, Pai hoc Quoc gia Ha Noi
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TOM TAT

Bi ngo6 tron (Cucurbita moschata Duchesne) 1a ngudn thuc phdm giau carotenoid, polyphenol va
khoang chat, nhung hién cht yéu duoc tiéu thu tuoi hodac qua ché bién don gian. Trong khi do,
mi gao 1a san phdm truyén théng duoc wa chudng song con han ché vé hop chat hoat tinh sinh
hoc (carotenoid, polyphenol) va khoang. Nghién cttu nay nham phat trién mi gao bé sung bot bi
ngo tron dé da dang hoa san phdm va nang cao gia tri dinh duong - sinh hoc, voi muc tiéu tang
cuong carotenoid, polyphenol va kali. Nguyén liéu bi ngé tron giau ham luwong carotenoid (9,368
+ 0,4 mg/100 g), polyphenol (87,537 + 0,54 mg GAE/100 g) va kali (213,552 + 0,32 mg/100 g).
biéu kien thich hop duoc xac dinh gém: Say bot bi ngd tron & 50°C trong 12 gio, sdy soi mi &
50°C trong 3 gio thu duoc san phdm mi giau carotenoid (2,573 + 0,025 mg/100 g), polyphenol
(58,796 + 0,25 mg GAE/100 g) va kali (66,06 + 2,03 mg/100g); dap tng yéu cau an toan vé kim
loai nang, khong phat hién nim men, nim mdéc. Mi duoc nau & 100°C trong 7 phut c6 mau vang
cam tu nhién, vi ngot nhe, mui thom dac trung va do dai phu hop. Nghién cttu nay khang dinh

tinh kha thi va tiém nang tmg dung thuc té ctia sin pham mi gao bd sung bi ngo.

T khoa: Mi gao, bi ngo tron, B-carotene, polyphenols, cam quan, say.

1. AT VAN BE

Bi ngo tron (Cucurbita moschata Duchesne)
la loai néng san giau carotenoid, polyphenol va
khoang chat [1], c6 tiém nang cao trong ting
cuong dinh duong va bao vé sttc khoe. Trong do,
carotenoid dong vai tro nhu mot chat chong oxy
hoa manh, c6 kha nang trung hoa cac goc tu do,
g6p phan gidm nguy co mac cac bénh man tinh
nhu ung thu, tim mach va thoai héa diém vang [1].
Bi ngo tron 1a loai cay c6 kha nang chiu duoc diéu
kién thoi tiét nong 4m, duoc trong va tiéu thu rong
rai ¢ nhiéu quoc gia trén thé gioi nhu: Viet Nam,
Trung Quéoc, An Do, New Zealand, Malaysia,
Philippines... [2]. Tai Viét Nam, khoang 25 loai bi
ng6 duoc stt dung rong rai lam thuc phdm cho con
nguoi, chit yéu la phan thit qua, hat, hoa va 1a non
cua ching [3]. Mac du bi ng6 tron co gia tri dinh
duong nhung phan lon & Viét Nam hién van chi
duoc tieu thu twoi hoac ché bién don gian, chua

duoc tng dung nhiéu trong cac san phdm ché bién
sau, dan dén gia tri kinh té chua cao.

Ngoai ra, viéc lua chon thuc phdm cua nguoi
tieu dung hién nay da thay déi, khong chi quan
tam dén su an toan ma con hudéng dén gia tri dinh
duong va loi ich strc khée. Xu huéng nay thuac ddy
nhu cau vé cac san phidm thuc phdm gidu cac
hoat chat sinh hoc va vi chat, giup giam thiéu
nguy co mac cac bénh lién quan dén dinh dudng
[4]. Gao la nguon nguyén liéu giau tinh bot
nhung han ché vé cac hop chat hoat tinh sinh hoc
[5], vi vdy mi san xudt tir gao cing cé dic diém
dinh dudng nay. La mot san phdm truyén thong,
mi gao dé tieu hoa, khong chwra gluten va phu
hop v6i nhiéu nhom nguoi tieu dung. Tuy nhién,
mi gao thong thuong cha yéu cung cép
carbohydrate, trong khi ham luong carotenoid,
polyphenol va khoang chat thuong ¢ muc thap.
Nhitng nam gan day, c6 nghién cttu da huéng dén
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viéc cai thién chat lwong dinh dudng ctia mi
thong qua b6 sung cac nguyén lieu thuc vat giau
vi chat va hoat chat sinh hoc nhu bét rau chan vit
[6] nhim nang cao gia tri cAm quan, kha nang
chong oxy hoa va ting cuong loi ich sttc khoe.
Tuy vay, viec b sung bot bi ngd tron - nguyén
liéu c6 ngudn goc dia phuong trong san xuat mi
gao van con kha han ché. Chinh vi vay, nghién
ctru nay da tién hanh phat trién san phdm mi gao
b6 sung bot bi ngd tron nham da dang hoéa san
phdm va nang cao gia tri dinh duong - sinh hoc,
tap trung ting cuong carotenoid, polyphenol va
kali. Trén co sé do, nghién cttu khao sat anh
huong cta nhiét do sdy dén chat luong bot bi ngo
tron va chat luong mi thanh phdm, dong thoi xac
dinh thoi gian nau thich hop tir d6 danh gia cac
chi tieu chat lwong cam quan, d6 4m va ham
luong carotenoid, polyphenol, kali ctia san pham.

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

Bi ngo tron (Cucurbita moschata Duchesne)
duoc mua tai siéu thi BigC (toa nha Artemis, s6 3
Leé Trong Tén, phuong Khuong Mai, quan Thanh
Xuan, thanh pho Ha N¢i - dia danh trudc
1/7/2025) v6i vé chin vang déu, khoi luong
khoang 1 kg, khong bi thoi, hu hong hay dap nat.
Gao str dung trong nghién ctru 1a giong gao Khang
Dan, c6 nang suat cao, hat thon dai, ty 1é gao
nguyén lon, thuong duoc chon dé ché bién cac san
phdm thuc phdm nho ham luong tinh bot déi dao
va két cau hat 6n dinh sau nidu. Gao Khang Dan
duoc mua tai cung siéu thi, c6 hat déu, khong bi
moc, mot hay 1an tap chat.

Hoa chat: Ethanol 96% (Ghtech, Trung Quéc);
n-hexane 96% (Merk, Dtc); methanol (Xilong,
Trung Quoc); chloroform 99,5% (Samchun, Han
Quoc); axit gallic (chuian, >98%) (ChemFaces,
Trung Quoc); thuoc thit Folin - Ciocalteu (Sigma,
My); Na,CO,(Xilong, Trung Quéc); NaCl (Xilong,
Trung Quoc); NaOH (Xilong, Trung Quoc); H,SO,
98% (Xilong, Trung Quoc); HCIO, 70% (Himedia,
An Po); HCl (Xilong, Trung Quéc), HNO, 68%
(Xilong, Trung Quoc), moi truong: DRBC
(Dichloran Rose Bengal Chloramphenicol Agar)
(Merk, btc).

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap cong nghé

Quy trinh ché bién mi soi b6 sung bot bi ngo
gom cac budc chinh sau: Bi duoc rtra sach, got vo,
cat thanh cac lat mong c6 do day déu khoang 0,5
cm [7], sdy & cac murc nhiét do bang thiét bi sy
lanh MACTECH (MSL100, Viét Nam) roi duoc
nghién thanh bot. Gao Khang Dan duoc ria va
ngam 4 gio sau d6 duoc xay thanh bot am. Hon
hop bot gao, bot bi ngd va bot nang duoc phoi tron
theo ty 1¢ 70: 20: 10 [8], sau d6 hap & 100°C trong
20 phut d@é tinh bot ho hoa hoan toan, hinh thanh
cau trac gel dan hoi giap gitt hinh dang san pham.
Khoi bot sau hap duoc dua vao may ép mi cam tay
(JINDASHI, Trung Quéc) tao thanh soi. Sau khi
tao hinh, soi mi duoc trai déu va dua vao may siy
lanh MACTECH. Soi mi sau khi duoc sy dén do
am thich hop, dé nguéi hoan toan trudc khi dong
g0i trong tui polyethylene (PE). Mi s¢i duoc dong
g6i va bao quan ¢ noi kho rdo, thoang mat va tranh
anh sang truc ti€p.

2.2.2. Phuong phap bo' tri thi nghiém

Thi nghiém 1: Khao sat anh huwong cta nhiét
do say dén chat luong bot bi ngo tron.

Bi ng6 tron duogc sdy lanh trong thoi gian 12
gi0 tai 3 muc nhiét do 40, 50 va 60°C [9] nham
khéao sat anh hudng cta nhiét do dén chat luong
cam quan va mot so chi tieu nhu: Do 4m, ham
luong carotenoid, polyphenol, kali cia bot bi ngo
tron.

Thi nghiém 2: Khao sat anh huwong cta nhiét
do say dén chat luong mi thanh pham.

Mi sau khi tao soi dugc sdy lanh & cac mic
nhiét do 40, 50 va 60°C voi thoi gian c6 dinh 3 gio.
Céac chi tieu theo doi bao gém: Danh gia cam
quan, d0 am, ham luong carotenoid, polyphenol,
kali.

Thi nghiém 3: Khao sat anh huéng cta thoi
gian nau dén gia tri cAm quan ctia mi.

Mi thanh phdm duwoc niu trong nudc soi
(100°C) & cac khoang thoi gian 5, 7, 9 phut dé€ xac
dinh thoi gian niu ndu thich hop [10]. Chi tiéu
duoc danh gia gom: Mau sac, do dai, mui va vi
cuia mi.
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2.2.3. Phuong phap phan tich

Chi tieu

Phuong phap phan tich

Khoi luong qua, ty 1e vo va
cui, thit, ruot va hat

Bingo tuoi (1 kg) duoc tach thanh 3 phan riéng biét: Vo va ci, thit, ruot
va hat rdi can bang can ky thuat 2 s¢ 1& DIGI MT-5002 (d¢ chinh xac 0,01
g) va tinh ty 1é phan tram theo khoi luong [11] .

Xac dinh phan tram chénh léch khéi luong trudc va sau say doi luu &

Doam 105°C dén khéi luong khong déi [11].
Mi kho (0,5 g) duoc nghién nho, dun néng trong 10 ml nuoc cat & 60°C
trong 30 phut. Cac mau duoc lam nguoi va ly tam ¢ toc do 1.600

Do hoa tan va do truong né | vong/phut trong 10 phut dé tach phan can va dich ndi. Dich ndi duoc sdy

dén khoi luong khong déi dé xac dinh do hoa tan, phan can duwoc can dé
tinh d¢ truong né [12].

Ham luong carotenoid téng

Xac dinh bang phuong phap quang phé tai buéc song 450 nm. Dung moi
duoc stt dung @€ chiét xuat carotenoid la dung dich gom ethanol: hexan

sO (4: 3, v/v). Thiét bi stt dung 1a may do quang ph6é UV-VIS, model V-730,
hang JASCO [13].

Eﬁi? ilgqng polyphenol Theo phuwong phap Folin - Ciocalteu cta Singleton va cs (1999) [14].

Ham luong protein Xac dinh bang phuong phap Kjeldahl theo TCVN 8125:2015 [15].

Ham luong lipid Xac dinh ham luong lipid theo Bligh va Dyer (1959) [16].

S;IZ fuong kaliva kim 1oai | by s, ich bang ICP-OES [17]

N4am men va nAm méc

Theo TCVN 8275-1:2010 [18] .

Danh gia cam quan

(Hedonic) [19].

Hoi déng cam quan gdém 30 thanh vién. Trudc khi danh gia, cac thanh
vién duoc huéng dan vé tiéu chi va thang diém chdm. Cac mau mi duoc
danh gia vé mau sic, mui, vi va do dai theo thang do do wa thich 9 diém

2.2.4. Phuong phap xit Iy so liéu

S6 lieu dugc thu nhan tir cac thi nghieém voi 3
lan 1ap lai va xtt ly thong ké thong qua phan tich
phuong sai (ANOVA) tir chuong trinh Minitab
Statistical Software, kiém tra su khac biét y nghia
gitta cac nghiém thic théng qua LSD (Least
Significant Difference). Su khac biét & mic y nghia
cua cac nghiém thuic khao sat & mac do tin cay
95%. So lieu duoc tinh toan, trinh bay dwoi dang
trung binh + d6 léch chuén va ve do thi tir chuong
trinh Microsoft Excel 2025.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Panh gi4 ty lé thu hdi va thanh phén dinh
dudong ctia bi ngd tron

Ty lé thu hoi cac bo phan cta qua bi ngd tron
1a co s& quan trong dé danh gia hiéu qua st dung
nguyén liéu. Bang 1 cho thdy, phan thit chiém ty lé
cao nhat (81,6 + 1,3%), tiép theo 1a vo va cui (10 +

1,1%), con hat va rudt chiéem 8,4 + 0,2 %. Két qua
nay cho thay, thit qua vuot troi so voi cac phan con
lai va tuong dong voi két qua nghién ctu cua
Nguyén Nhat Minh Phuong va cs (2024) [7], trong
d6 thit chiém 78,09%, vo va cui 17,81%, rudt va hat
4,1%. Dong thoi, cac ty 1é thu duoc cling nam trong
khoang dao dong cua giong bi ngo tron (Cucurbita
moschata) do Jacobo-Valenzuela va cs (2011) [20]
cong bo (thit: 71,75 - 86,06%; vo: 8,2 - 13,89%; hat:
2,7 - 5,89%). Ty lé thit ctia bi ng6 tron cao hon cac
bo phan khac, gop phan ting hiéu suat stt dung
nguyén lieu, giam luong phé phdm khi st dung
chung lam nguyén liéu cho san xuét mi gao.

Thanh phan dinh duong ctia nguyén liéu trong
nghién ctu duwoc xac dinh véi ham lwong protein
(0,928 + 0,034 g/100g)va lipid (0,13 = 0,02 g/100g)
(Bang 2). Két qua nay tuong dong véi két qua
nghién ctu cua Jacobo-Valenzuela va cs (2011)
[20], trong @6 ham luong protein trong bi ngé tron
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twoi dao dong twr 0,97 - 1,41% va lipid ti 0,07 -
0,16%. Thanh phan dinh dudng ctia bi ngé tron
voi ham luong protein va lipid thap cho thay tiém
nang cta chung nhu mot nguyén liéu phu hop

trong phat trién thuc phdm ning luong thap,
huéng dén cac doi tuong co6 nhu cau kiém soat
can nang hodc mac bénh réi loan chuyén hoéa nhu
dai thao duong.

Bang 1. Ti 1é thu héi thit, vd va ci, hat va rudt ctia qua bi ngé tron

Thanh phin Thit Vé va cui Hat va ruot
se s
Hinh anh i \
i |
B s ale !\
Tile (%) 81,6 +1,3 1011

Dang chua y, bi ng6é tron chta ham luong
carotenoid kha cao (9,368 + 0,4 mg/100 g) (Bang
2). Theo nghién ctu cua Murkovic va cs (2002)
[21], ham lwong carotenoid & cac giong bi ngo tron
khac nhau dao dong tir 0,06 - 7,4 mg/100 g. Ham
luong carotenoid téng va thanh phan carotenoid
trong bi ngd tron phu thuoc chi yéu vao loai va
giong bi ngod tron, diéu kién dat dai, khi hau cting
nhu bo phan ctua cay duoc st dung (thit, vo hoac
hat). Cac carotenoid chinh duogc xac dinh trong bi
ng6 tron gom: B-carotene, a-carotene, lutein va
zeaxanthin, trong dé B-carotene 1a carotenoid chu
yéu & hau hét cac loai bi ngo6 tron. p-carotene la
tién chat ctia vitamin A, c6 vai trd quan trong doi
voi thi luc, hé mién dich va hoat dong chong oxy
hoa; dong thoi, day ciing 1a hop chat tao nén mau
vang cam dac trung ctia bi ngo tron, gép phan
nang cao gia tri dinh dudong va cam quan cta san
pham [21]. Vi vay, viéc b6 sung bot bi ng6 tron vao
mi gao khong chi gitip cai thién mau sic te nhién
ma con tang cuong chat dinh duong c6 1oi.

Bang 2. Thanh phan dinh dudng ctia nguyén liéu
bi @6 (trén 100 g)

Thanh phan \
dinh dlll?ﬁng bvT Ham luong
Protein g 0,928 + 0,034
Lipid g 0,13 + 0,02
Carotenoid mg 9,368 £ 0,4
Polyphenol Mg GAE | 87,537+ 0,54
Kali mg 213,552 + 0,32

Bén canh do, két qua cho thdy, ham luong
polyphenol téng s6 dat 87,537 + 0,54 mg GAE/100
g, day la nhom chat chong oxy hoa quan trong co
kha nang trung hoa goc tu do, gép phan phong

ngtra cac bénh man tinh lién quan tim mach, dai
thao duong va ung thu [1]. Theo Ahmed va cs
(2024) [22], ham luong polyphenol tong s6 cia
giong bi ngod tron (Cucurbita maxima L.) 1a 28,75
mg GAE/100 g trong thit qua. Nhu vay, & cac
giong bi ngd tron khac nhau cé ham luong
polyphenol téng s6 khac nhau. Ngoai ra, két qua &
bang 2 ciing cho thay, ham luong kali cao (213,552
+ 0,32 mg/100 g) trong bi ng6 tron. Véi ham luong
chat béo va protein thap nhung gidu carotenoid,
polyphenol, kali, bi ng6 tron la nguén nguyeén liéu
tiém nang dé bd sung vao mi gao phu hop véi xu
huéng phat trién thue phdm c6 loi cho stc khoe.

3.2. Anh hudng ctia nhiét do sdy dén chat
luong bot bi ngod tron

Trong nghién ctru phat trién san pham mi gao
b6 sung bot bi ngd tron, qua trinh siy bi ngo tron
nguyén liéu tuoi dong vai tro quan trong. Nhiét do
sdy can duogc lga chon hop ly dé duy tri dac tinh
cam quan va bao toan cac hop chat sinh hoc nhay
nhiét nhu carotenoid va polyphenol.

3.2.1. Anh hudng cia nhiét do siy dén chat
Iirong cam quan cua bot bi ngo tron

Nhiét do sdy anh hudng ro rét dén cam quan
bot bi ngd tron. O 40°C, dd 4m con cao (14 + 0,2%)
lam bot vang nhat, huong chua ro, dé von do két
dinh. Nang lén 50°C, toc d¢ bay hoi tang giup bot
min hon, sic vang dam do nong do sic to tang;
dong thoi c6 thé xuat hién phan tng Maillard &
muc do nhe, gép phan hinh thanh mui thom dic
trung [23]. O 60°C, bot chuyén vang nau do tang
cuong phan tng Maillard va oxy hoa carotenoid,
khién mau sam hon [23]. Vi vay, 50°C 1a nhiét do
thich hop, vira gitt mau - mui tu nhién vira dat do
min mong mudn.

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 1/2026 59



KHOA HOC & CONG NGHE

40°C

50°C

60°C

Hinh 1. Sy thay d6i gia tri cAm quan ctia bt bi ng6 theo nhiét do

3.2.2. Anh hudng cia nhiét do say dén do am,
ham Iuong carotenoid, polyphenol, kali trong bot
bi ngo tron

Két qua & bang 3 cho thay, do am cua bot bi
ng6 tron giam ro rét khi ting nhiet do sy, tir 14,0
+ 0,2% (40°C) xudéng 7,8% + 0,30 (60°C). O muc

50°C, @0 4m dat khoang 10%, day la muc thich hop
giup bot kho gion, han ché nhiém vi sinh va van
duy tri kha nang chat luong. Két qua nghién cttu
cua Pragya (2018) [6] cting ghi nhéan, bot rau
spinach b6 sung trong san xuat mi soi c6 do 4am
8,45 - 9,2%.

Béng 3. Anh hudng ciia nhiét do sdy dén do 4m va hoat chét ctia bot bi ngé tron

Ham luong Ham luong Ham luong kali
Nhiet do bo am (%) carotenoid tong so | polyphenol tong s '
(mg/100 g) (mg GAE/100 g) (mg/100 &)
40°C 14,0 + 0,20 11,703* £ 0,25 245,981* + 0,23 371,3* £ 1,54
50°C 10,0° + 0,25 11,45+ 0,17 243,262" + 0,34 468,8" + 2,03
60°C 7,8°+0,36 10,62° + 0,20 233,553+ 0,25 365,7° £ 1,02

Ghi chu: Cic chir cdi khdc nhau trong cung mot cot thé hién sur khdc biét co y nghia thong ké (p <
0,05) qua phép thir LSD. M+ SD: Trung binh mau + do léch chuan.

Ham luong carotenoid téng s6 ciing giam dan
ter 11,703 + 0,25 (40°C) xuong 10,62 + 0,20 (60°C).
Két qua nay phu hop voi két qua nghién ctru cta
Ouyang va cs (2022) [24], qua trinh sdy bing
khong khi khién carotenoid trong bi ngo tron bi
giam, dac biet khi nhiét do va thoi gian sdy ting
cao. Carotenoid la chat nhay nhiét - oxy, dé bi oxy
hoa va dat mach polyen, dan dén suy giam téng
luong carotenoid. Khi tang nhiét do sy tuir 40 -
60°C, ham luong polyphenol giam nhe tir 245,981 +
0,23 xuong 233,553 + 0,25 mg GAE/100 g. O 50°C,
mtc giam khong dang ké, cho thiy phan 16n hoat
tinh chong oxy hoa van duoc bao toan. Diéu nay
tuong déng voi két qua nghién cttu ciia Shofian va
cs (2011) [25], polyphenol & trai cay nhiét doi chi

40°C

Hinh 2. Sy thay ddi gia tri cAm quan ctia mi theo nhiét ¢

60

30°C

giam manh ¢ nhiét do cao. Kali dat mtc cao nhat &
50°C véi 468,8 + 2,03 mg/100 g, do qua trinh bay
hoi nudc tao ra hiéu tmg c6 dac khoang chat, lam
tang ham lwong kali. Tuy nhién, & 60°C, ham luong
kali lai giam xuéng con 365,7 + 1,02 mg/100 g, c6
thé do tén thuong cau tric t€ bao & nhiét do cao,
dan dén su that thoat ion K [26]. Dua vao cac
phan tich trén, nhiét do sdy 50°C thu dwoc bot bi
ng6 kho gion, mirc nhiém vi sinh thap, déng thoi
bdo toan tot nhat ham luong carotenoid,
polyphenol va kali. Do vay, day la nhiét do thich
hop @€ thuc hién thi nghiém ti€p theo.

3.3. Anh hudng cta nhiét d6 sdy dén gia tri
cam quan va mot s6 thanh phan cia mi
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Nhiét do say 1a mot trong nhimg yéu t6 quan
trong anh hudng truc ti€p dén chat luong cam quan
ctia san phdm mi, dac biét la mau sac ctia soi mi.

Bang 4 cho thay, ¢ 40°C, soi mi gitt duoc mau
cam tu nhién nhung dé cong, dinh va kém 6n dinh
do thoat 4m cham. Khi tang lén 50°C, soi mi c6
hinh dang dong déu, thang, bé mat min va mau
cam dam dac trung, duoc danh gia la mac nhiét do
tot. Nguoc lai, & 60°C, soi mi bi cong vénh, co rut
va mau sam hon. Nhu vay, 50°C 1a diéu kién thich
hop nhat, vira ddm bao d¢ kho, vira duy tri mau sic
va cau truc soi.

Nhiet do sdy khong chi anh hudng dén gia
tri cAm quan cia mi ma con anh huwong dén do
am, ham luong carotenoid, kali va polyphenol
trong mi. Két qua & bang 4 cho thdy, nhiét do
sdy co anh huodng ro rét dén do 4m ciing nhu su
bién d6i mot s6 thanh phan trong mi. Sau 3 gio
sdy, 0 4m giam dan khi nhiét do tang, tir 14,7 +
0,23% & 40°C xudéng 12 + 0,25% & 50°C va thap
nhat 1a 82 + 0,17% & 60°C. Theo TCVN
7879:2008 [27], mi sdy yéu cau do 4m khong
vuot qua 14%, do d6 chi cé hai diéu kién 50°C va
60°C dap tng tiéu chuén nay.

Két qua cho thay, sdy & 50°C c6 kha nang bao
toan hoat chat sinh hoc tét hon. Ham luong
carotenoid chi giam nhe 0,8% tir 2,594 + 0,018
mg/100 g xudng 2,573 + 0,024 mg/100 g, trong
khi & 60°C suy giam 6,2% ttr 2,594 mg/100 g xuéng
2,433 mg/100 g. Piéu nay cho thay, carotenoid la
hop chat nhay cam véi nhiét, dé bi phan huy khi
say & nhiét do cao. Tuong tu, polyphenol giam 1,9%
& 50°C nhung lén dén 5,2% & 60°C, ching t6 qua
trinh oxy hoa va phan hiy polyphenol ting manh
khi nhiét do vuot qua ngudng toi wu [25].

Bén canh d6, khi ting nhiét do sdy lén 60°C,
ham lwong kali dat 57,54 + 2,07 mg/100 g, giam
12,9% so voi 50°C (66,06 + 2,03 mg/100 g) va giam
14,8% so v6i 40°C (67,53 + 1,95 mg/100 g). Két qua
nay cho thdy, sy & nhiét do cao co thé thuc ddy su
that thoat khoang chat do khuéch tan manh cting
voi hoi 4m thoat ra [28]. Nhu vay, mac du ca hai
muc nhiét 50°C va 60°C déu dat yéu cau vé do am,
nhung xét trén phuong dién bao toan hoat chat
sinh hoc carotenoid, polyphenol va khoang chat
kali & nhiét do 50°C duoc xac dinh 1a diéu kién sy
thich hop cho mi gao b sung bi ngo tron.

Bang 4. Anh hudng ctia nhiét do sdy dén do 4m va mot s6 thanh phan ctia mi

Ham luong Ham luong . .
Ay L2 1 un . . | Ham luong kali
Mau mi say bo am (%) carotenoid tong | polyphenol tong so6 me/100
s6(mg/100 g) (mg GAE/100 g) £ £
40°C 14,7+ 0,23 2,594* + 0,018 59,961* + 0,21 67,53+ 1,95
50°C 12,0° + 0,25 2,573+ 0,025 58,796" + 0,25 66,06* + 2,03
60°C 8,2°+0,17 2,433"+ 0,024 56,854° + 0,17 57,54" + 2,07

Ghi chu: Cic chir cdi khdc nhau trong cung mot cot thé hién sur khdc biét co y nghia thong ké (p <
0,05) qua phép thir LSD. M+ SD: Trung binh mau + do léch chuan.

3.4. Banh gia chat luong ctia mi thanh phdm

3.4.1. Danh gid chat Iwong dinh duong cua mi
thanh pham

Két qua & bang 5 cho thay, mi gao b6 sung bi
ng6 tron sau say c6 do 4m 12 + 0,25%, dap tng yéu
cau cta san pham mi kho thuong mai theo TCVN
7879:2008 [27].

Ham luong protein va lipid ctia mi gao b sung
bi @4 lan luot dat 0,892 + 0,023 g/100 g va 0,12 +
0,02 g/100 g, phan anh dang dac tinh cia nguyén
lieu nén. Do ca mi gao va thit bi d6 déu c6 ham
luong protein va lipid thap, nén viéc b6 sung bi do
hau nhu khong lam thay d6i dang ké hai chi tieu

nay trong san phdm. Nho d6, san pham huéng toi
xu hudng it béo, c6 loi cho siic khde tim mach,
trong khi gia tri gia ting dén chu yéu tir hop chat
hoat tinh khac ctia bi ngo6 tron, dac biét carotenoid,
polyphenol hodc cac khoang. Ngoai ra, mau mi
gao bd sung bi ngd tron trong nghién cttu nay con
giup tang cuong hoat tinh chong oxy hoa voi
carotenoid (2,573 + 0,025 mg/100 g) va polyphenol
(58,796 + 0,25 mg GAE/100 g) va ham luong kali
(66,06 + 2,03 mg/100 g). Mi gao truyén thong lam
ttr bot gao xay xat nén rat nghéo carotenoid vi noi
nhit gao hau nhu khong c6 carotenoid [29]. Ngoai
ra, polyphenol trong san phidm tit gao tring rat
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thap vi phan 16n cac hop chat nay nam & 16p
cam/aleuron. Khi xay xat bo cam, tong polyphenol
(TPC) giam manh, nén gao tring thuong thuoc
nhom c6 TPC thap.
Bang 5. Thanh phan dinh dudng ctia mi
thanh phdm (trén 100 g)

Thé‘lng p}léin dinh BVT Ham luong
uong
Chat kho tong so % 88 + 0,25
Protein g 0,892 + 0,023
Lipid g 0,12 + 0,02
Carotenoid mg 2,573+ 0,025
Polyphenol mg GAE | 58,796 + 0,25
Kali mg 66,06 + 2,03

3.4.2. Danh gid ham Iuong kim loai nang va
ndm moc trong mi gao bo sung bi ngo tron
Theo QCVN 8-2:2011/BYT [30], gi6i han t6i da
cho phép ctia Pb, Cd lan luot 1 0,1 - 0,3 mg/kg va
0,05-0,1 mg/kg, con As khong vuot qua 0,1 mg/kg.
Bang 6. Déi chiéu ham lueong kim loai ning trong
méu theo giéi han tdi da

Kim loai nang Gioi han toi da | Ham lu’()'flg
T (mg/kg) trong mau
Chi (Pb) 0,1-0,3 KPH
Cadimi (Cd) 0,05-0,1 KPH
Asen vo co (As) 0,1 KPH

Ghi chu: KPH: Khong phat hién. Gioi han toi
da theo QCVN 8-2:2011/BYT [30].

A

CT1: Néu 5 phut

CT2: Nau 7 phut

Sau khi nuéi cdy 5

Trudc khi nudi ciy

Hinh 3. Két qua kiém tra su phéat trién ctia ndm
men va ndm mdc trén moéi truong DRBC sau 5
ngay ddi voi miu mi gao bd sung bi ngd tron

Két qua phan tich cho thay, Pb, Cd va As trong
mi gao b6 sung bi ngd tron déu khong phat hién,
cho thay quy trinh ché bién va luea chon nguyén
lieu hiéu qua trong kiém soat 6 nhiém kim loai
ning. Song song do, kiém nghiém nim men va
ndm moc cho thdy khong xuat hién khuin lac
trong vong 5 ngay u & 25 + 1°C. Viéc khong phat
hién kim loai ning va ndm men, nAm moc trong
san pham mi gao bd sung bi ngo tron, dap tmg yéu
cau an toan thuc pham.

3.5. Khao sat anh hudng ctia thoi gian ndu dén
gié tri cam quan ctia mi

Thoi gian nau 1a yéu t6 quan trong quyét dinh
chat luong cam quan cta mi, dac biét lién quan
dén do chin, do dai, mau sic va kha nang gitr cau
truc sau khi nau.

b

CT3: Néu 9 phut

Hinh 4. Mi duoc ndu tai 3 thoi gian khac nhau

Thi nghiém duoc tién hanh nhim danh gia
anh huong cua 3 muc thoi gian nau 5, 7, 9 phut
dén chat lwong cam quan cta san pham mi gao b6
sung bi ng6 tron.

Két qua & hinh 5 cho thay su khac biét ro rét
vé trang thai soi mi khi niu & cac thoi gian khac
nhau. Mi nau 5 phuat (CT1) con hoi cting, soi mi
chua dat dén d¢ chin hoan toan, trong khi nau 9
phuat (CT3) lai c6 xu huéng mém nhiin, kém dan

hoi. Mi nau 7 phut (CT2) c6 trang thai soi chin
déu, mém nhung van gitr dugc do dan hoi, khong
bi b& nat va mau vang cam tir bi ngo tron. Két qua
danh gia cdm quan (Hinh 5) cho thay, & CT1,
diém mau sic dat 7,0 nhung do dai chi dat
khoang 6,0. CT2 dat diém cao nhat & ca 4 chi tieu:
Mau sac 8,0; do dai 7,0; mui 7,0 va vi 8,0. Pay la
thoi diém nau toi wu, khi soi mi vira chin toi, git
duoc do dan hoi tot, mau vang cam tu nhién tir bi
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ngo tron van sang ro, dong thoi huong vi hai hoa.
Trong khi do, CT3 ghi nhan su sut gidm dang ké:
Do dai chi con khoang 5,0, vi giam con 5,0, mic
du mau sac van ¢ muc trung binh (6,0) va mui
7,0. biéu nay cho thay, soi mi dat do dai t6i wu &
thoi gian nau 7 phat. Khi vuot qua nguong nay,
cau trac tinh bot va protein trong soi mi bi pha vo
do tac dong nhiét kéo dai, dan dén hién tuong
nhao, mat dan hoi va lam giam do chap nhan cam
quan. Xu huéng nay tuong dong voi két qua
nghién cttu cta Sui va cs (2006) [10], da xac dinh
thoi gian nau khoang 7 phut cho mi man triang va
mi kiém vang dat gia tri cAm quan va cau truc toi
uu nhat.

= Mau sic

@ Do dai

= MO ®Vi

=
o

2 C

§
.
\
.

N

Diém danh gid cdm quan
O r N W A U O N B O

CcT1 cT2 cT3
Céc cong thire dénh gia

Hinh 5. Anh huéng ctia théi gian ndu dén gia tri
cam quan ctia mi

Ghi chu: Cac chir cdai khdac nhau trong cung
mot chi tiéu thé hién suwr khac biét co y nghia thong
ké (p <0,05).

4. KET LUAN VA BE XUAT

Kha niang phat trién mi gao bd sung bot bi
ngd tron hoat chat sinh hoc carotenoid,
polyphenol, ham luong kali. Bi ng6 tron nguyén
lieu co ty lé thit 81,6 + 1,3% va giau hoat chat sinh
hoc giau carotenoid, polyphenol va nguyén to
khoang kali. Diéu kién thich hop gom: Say bot bi
ng6 tron 50°C trong 12 gio, sdy mi 50°C trong 3
gi0. San phdm mi thu duogc cé carotenoid 2,573 +
0,025 mg/100 g, polyphenol 58,796 =+ 0,25
mg/100 g va kali 66,06 + 2,03 mg/100 g, khong
phat hién kim loai ning va ndm men, nidm moc.
Khi st dung thoi gian nau 7 phut (100°C) cho
chat lwong cam quan tot nhat. Két qua nay cho
thdy, tinh kha thi va tiém nang tng dung ctia mi
gao bo sung bot bi ng6 tron trong san xuat thuc

té, nham da dang héa san phdm mi va tan dung
nguon nguyén liéu san.

Dé hoan thién co sé tng dung, nghién ctru dé
xuat tiép tuc danh gia do 6n dinh cdm quan va su
bién d6i ham luong cac hoat chat sinh hoc trong
qua trinh bao quan.
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RESEARCH AND DEVELOPMENT OF RICE NOODLE PRODUCTS SUPPLEMENTED WITH

PUMPKIN POWDER Cucurbita moschata Duchesne
Nguyen Thi Lam Doan’, Le Thi Ha', Pham Van Kien?
! Faculty of Environmental Sciences, University of Science, Vietnam National University, Hanoi
“Department of Food Engineering, School of Chemistry and Life Sciences,
Hanoi University of Science and Technology
Abstract

Round pumpkin (Cucurbita moschata Duchesne) is a food source rich in carotenoids,
polyphenols and beneficial minerals, yet it is mainly consumed fresh or through simple
processing. Meanwhile, rice noodles are a traditional and popular food in Vietnam, but they are
low in bioactive compounds and minerals. This study aimed to develop rice noodles fortified
with pumpkin flour to diversify products and enhance nutritional - bioactive value, to increase
carotenoids, polyphenols and potassium. Round pumpkin raw materials are rich in carotenoids
(9.368 + 0.4 mg/100 g), polyphenols (87.537+ 0.54 mg GAE/100 g) and potassium (213.552 +
0.32 mg/100 g). Suitable conditions were determined to include: drying pumpkin flour at 50°C
for 12 h, drying the noodle strands at 50°C for 3 h to obtain a noodle product rich in
carotenoids (2.573 + 0.025 mg/100 g), polyphenols (58.796 + 0.25 mg GAE/100 g) and
potassium (66.06 + 2.03 mg/100 g); met safety limits for selected heavy metals and showed no
detectable yeasts or molds. Cooking the noodles by boiling at 100°C for 7 min and subsequent
sensory evaluation indicated a natural orange-yellow color, mildly sweet taste, characteristic
aroma, and suitable chewiness. This study affirms the feasibility and practical applicability of
pumpkin-fortified rice noodles.

Keywords: Rice noodles, pumpkin, carotenoid, polyphenols, sensory, dry.
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TINH CHINH TIEU CHUAN IUCN BANG PHAN TiCH
NHAN TO KHAM PHA TRONG DANH GIA GIAI PHAP
BAO VE BO SONG THUAN THIEN TAI TINH AN GIANG

Ci1 Ngoc Thing™ ", Tran Vin Ty, Nguyén Thanh Binh!

'Dai hoc Can Tho
"Email- cnthang @ctu.edu.vn

TOM TAT

Nghién cttu nay nham danh gia mac do pht hop ctia bo tieu chudn IUCN khi 4p dung cho ba giai
phap bao vé bo song tai tinh An Giang, bao gdm: Keé vo xe, ké tui vai dia ky thuat va ke ctr tram.
Dit lieu khao sat duoc phan tich bang hé so6 tin cay Cronbach’s Alpha va phan tich nhan t6 kham
pha (EFA). Két qua cho thdy, ke v xe c6 do tin cay cao nhat véi bay trén tAm tiéu chi vuot
nguong Alpha 0,7; ke ctr tram dat murc trung binh; trong khi keé tdi vai dia ky thuat thé hién su
thiéu 6n dinh & nhiéu tiéu chi. Sau khi loai bo cac chi bao yéu, EFA da rut gon tir 28 chi bao
xuong con 13 chi bao, duoc sip xép thanh ba nhém nhan té chinh: (i) Quan tri - Can bang loi ich -
Chinh séach, (ii) Xa hoi va thiét ké quy mo phu hop, (iii) Tai chinh va nguén luc sinh thai, véi téng
phuong sai giai thich dat 61,2%. Két qua nay cho thdy, bo tieu chuidn IUCN can duoc tinh chinh
dé phéan anh r6 hon diéu kién thuc tién ctia PBSCL noi chung, tinh An Giang ndi riéng, dong thoi
khang dinh tAm quan trong ctia quan tri, tai chinh va can bang xa hoi - sinh thai trong viéc trién
khai cac giai phap bao vé bo dua vao tu nhién.

Tt khéa: An Giang, kénh rach noi dong, gidi phap bado vé bo song, gii phap thuan thién, sat 16 bo

song, EFA, Cronbach’s Alpha.

1. DAT VAN BE

Bién d6i khi hau (BDKH), suy thoai hé sinh
thai va phat trién nhanh chong dang lam thay daéi
canh quan dé bi tén thuong trén khap cac khu vuc
m6i ndi & chau A. Tai ddng bing song Ctu Long
(BBSCL) ctia Viet Nam - mét trong nhimg dong
bang dé bi anh hudng béi tac dong cta BDKH
nhat thé gidi - thach thic sat 16 bo song doi hoi cac
giai phap phu hop dia phuong nhung phu hop véi
cac khung toan cau [1, 2]. Cac bién phap ky thuat
ctmg truyén thong, chang han nhu xay dung dé ke
bé tong tir 1au da thong tri phan tng cta khu vuc,
nhung thuong dan dén hau qua khong mong
muén nhu: Gidm ling dong tram tich, gian doan
dong chay, thay ddi sinh thai va tham chi chuyén
rti ro xuéng ha luu [3, 4]. Do do, can céac cach tiép
can bén vitng hon trong né luc bao vé bo song [5].

Giai phap dua vao thién nhién (Nature-based
Solutions - NbS) dé cap dén cac hanh dong bao vé,
quan ly va phuc héi hé sinh thai nham giadi quyét

thach thic xa hoi dong thoi mang lai loi ich cho
con nguoi va da dang sinh hoc. NbS ngay cang
duoc cong nhan 1a cach ti€p can chién luoc cho
thich tng khi hau va dat duwoc cac Muc tiéu Phat
trién Bén vimg. Nhiéu nghién cttu da xac nhan
rang, NbS c6 thé gidm rai ro thién tai va cung cip
loi ich dong thoi vé phat trién kinh t€, stuc khoe
cong dong va bao ton da dang sinh hoc [6 - 8].

Trong boi canh do, cac t6 chitc quoc té nhu
Lién minh Bao ton Thién nhién Quoc t&¢ (IUCN)
[9], Lién minh chau Au (EU) [10], Té chtic Luong
thuc va Nong nghiép Lién hop quoc (FAO) [11] va
Ngan hang Thé gioi (WB) [12] da x4y dung nhiéu
bo tiéu chi nhim danh gia va thac ddy viéc trién
khai NbS trong thuc tién. Tiéu chudn toan cau vé
giai phap dua vao thién nhién ciia IUCN bao gom 8
tiéu chi chinh: (i) xac dinh ro thach thic xa hoi,
(ii) thiét ké theo quy moé canh quan, (i) duy tri
tinh toan ven méi truong, (iv) dam bao loi ich da
dang sinh hoc, (v) @am bao tinh kha thi vé kinh té,
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(vi) cong bang xa hoi va tinh toan dién, (vii) quan
tri tot va (viii) giam sat, danh gia [9]. Trong khi do,
EU tap trung vao cac tiéu chi nhu: Loi ich xa hoi va
moi trueong, su tham gia ctia cac bén lién quan,
tich hop voi cac chinh sach khac va d6i moi sang
tao [10]. FAO nhan manh vao phuong phap ti€p
can dua vao hé sinh thai, qua trinh tham gia toan
dién va cong biang, canh quan da chic nang, xay
dung kha nang phuc hoi va két qua bén ving [11].
Ngan hang Thé gio¢i dua ra cac tiéu chi nhu: Quan
ly rdi ro moéi truong - xa hoi, kha nang phuc hoi
khi hau, bao ton da dang sinh hoc va loi ich cong
dong [12].

DBSCL thoi gian qua da va dang trai qua tinh
trang xam nhap man, sat 16 bo song, bo bién va
thién tai thuong xuyén hon [13, 14]. Trong s6 cac
tinh, An Giang 1a dia phuong dé bi sat 16 bo song,
dan dén mat dat, hu hai co sé ha tang va tac dong
tieu cuc dén sinh ké nguoi dan [15, 16]. Mot so
ung dung NbS thuc tién da cho thay két qua haa
hen. Vi du, phuc héi rimg ngip man ven bién da
hiéu qua trong gidm soéng, 6n dinh bo bién va co
lap cac bon. Doc song, cac vung dém thuc vat da
giam sat 1& va cai thién moi truong song. Cac du
an thi diém st dung tui dia ky thuat, ro da va vo xe
ca trén dia ban tinh An Giang da dat thanh cong
ban dau trong kiém soat sat 16 va cai thién canh
quan [5, 17]. Tuy nhién, cac né luc nay can danh
gia hée thong duwoi mot khung NbS nhat quan dé
thong tin cho viéc ra quyét dinh dai han. Nghi
quyét s6 120/NQ-CP cta Chinh pht (2017) khang
dinh vai tro ctia NbS trong quan ly tai nguyén
thién nhién va (ng pho thién tai [18]. Tuy nhién,
viéc trién khai hiéu qua doi hoi thich tmg phu hop
ngtt canh. Cac thach thic chinh bao gém: Nguén
luc han ché, khoang trong ning luc ky thuat va
phoi hop phan manh gitra cac bén lién quan. Tam
nhin cta Nghi quyét pht hop rong rai véi Tieu
chuin Toan cau IUCN, nhan manh phat trién hai
hoa v6i thién nhién.

Nghién cttu cia Thang va cs (2025) [19] la
mot trong nhitng cong trinh dau tién ap dung Bo
tieu chuin Toan cau ctia IUCN dé danh gia cac
giai phap bao vé bo song dua vao tw nhién tai tinh
An Giang. Thong qua khao sat va thao luan véi cac

bén liéen quan (chinh quyén, ky su, nguoi dan va
gi6i hoc thuat), nghién cttu nay da chi ra rang, bo
tiéu chuan IUCN c6 thé dugc van hanh hiéu qua &
cap dia phuong, dong thoi phan anh su khac biét
dang ké gitra cac nhom nguoi danh gia va gitra cac
tiéu chi. Tuy nhién, két qua cting cho thay, mot so
chi bao trong 8 tiéu chi ctia IUCN con trung lap
ndi dung hoac chua phu hop voi diéu kién cta
viung DBSCL, noi dic trung boi han ché vé nguén
luc, thé ché phan tan va tinh da dang sinh thai - xa
hoi cao.

Do d6, viec phan tich nhan t6 kham pha
(Exploratory Factor Analysis - EFA) tré nén can
thiét nham x4c dinh cau trac tiém 4n gitra cac chi
bao, loai bé cac bién trung 1dp va rat gon bo tieu
chuan IUCN cho phutt hop véi béi canh dia phuong.
Cach ti€p can nay cho phép kiém dinh do tin cay
thong ké cua thang do, dong thoi xay dung mo
hinh nhan t6 phan anh chan thuc hon méi lien hé
gitta cac khia canh quan tri, tai chinh, xa hoi va
sinh thai trong trién khai giai phap dua vao tu
nhién tai PBSCL. Két qua phan tich EFA ky vong
sé gitp tinh chinh khung danh gia NbS cta IUCN
theo huéng gon nhe, kha thi va mang tinh thuc
tién cao hon d6i vdi cac dia phuong ven song &
Viét Nam.

2. PHUONG PHAP NGHIEN CUU

2.1. Thiét ké nghién ctru

Nghién cttu st dung phuong phap két hop
dinh leong va dinh tinh dé danh gia hiéu qua cta
ba giai phap bao vé bo song theo huéong thuan
thién tai tinh An Giang, gom: (1) ké bing vé xe cii,
(2) ke D-Box bang vai dia ky thuat va (3) ke cur
tram. Qua trinh danh gia dua trén bo tiéu chuin
toan cau cta IUCN vé cac giai phap dua vao thién
nhién voi 8 tiéu chi chinh va 28 chi bdo, sau do
tinh chinh bang phan tich do tin cay thang do
(Cronbach’s Alpha) va phan tich nhan t6 kham
pha (EFA) dé loai bo cac tieu chi chua phu hop voi
boi canh DPBSCL. Bo dit lieu danh gia duoc ké thira
tir két qua nghién ctru ctia Thang va cs (2025) [19]
vé ap dung cac bo tieu chuin cta IUCN dé danh
gia cac NbS tai tinh An Giang. Cac budc tién hanh
nghién ctru duoc thuc hién nhuw so do hinh 1.
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Téng quan tai liéu

Bo dir ligu khao sat
> ap dung [IUCN

Két luan, dé xuat [« IUCN d rit gon

danh gia NbS
Heé s6 tin cay
Phén tich Cronbach’s Alpha
hé s6 kham pha . A
B6 tiéu chuén EFA Bo tiéu chuan

IUCN d kiém dinh
do6 tin cay

A

Xir 1y s6 liéu trén SPSS

Hinh 1. Cac buéc tién hanh nghién cttu

2.2. Thu thap dir lieu

2.2.1. Cédc gidi phdp bao vé bo thuin thién

Tai tinh An Giang, ba giai phap thuan thién
da va dang duoc trién khai thi diém gém: (i) bao
vé bo bang vé xe cit (Hinh 2a), (i) st dung tai vai
dia ky thuat (Hinh 2b) va (iii) gia c6 bang coc tre
hoac cu tram (Hinh 2c¢). Giai phap vo xe ci st
dung céc 16p xe da qua stt dung, lién két voi nhau
bang bulong, két hop voi ro da va coc ctr tram dé

tao khung giit mai bo. Bé mat dugc san 1ap bang
cat va phu lop dat trong tham co. Giai phap tui vai
dia ky thuat gdm cac tai chia cat hoac da dam,
duoc x€p theo thiét ké trén nén trai vai dia ky
thuat, sau d6 pht luéi xo dira va trong tham thuc
vat [5, 17]. Phuong an st dung coc tre hoac cur
tram la giai phap truyén thong, gdm viéc déng
cac coc tre hoac tram theo cum hodc hang dé gia
c6 mai bo.

i

2.2.2. Bo tiéu chudn d4nh gid NbS theo IUCN

Nghién ctru stt dung bo Tiéu chuin Toan cau
vé NbS cta IUCN @é danh gia cac giai phap cong
trinh bao vé bo trong diéu kién thuc té cta tinh An
Giang. Cac tiéu chi danh gida NbS cta bo tiéu
chudn IUCN va moi twong quan cta ching duoc
thé hién trong hinh 3. B9 tiéu chudn nay gom 8
tiéu chi danh gia va 28 chi bao sé duoc trinh bay
chi tiét & phan sau.

Dir lieu thtt cap duoc thu thap tir cac tai lieu,
bao cao va dir liéu khao sat cta nghién ctu trudc
day vé ap dung cac bo tieu chudn cia IUCN @é
danh gia cac NbS tai tinh An Giang ctia Thang va
cs (2025) [19]. Bo dit lieu duwoc thu thap théng qua
khéo sat thuc dia tai cac khu vuc trién khai ba giai
phap bao vé bo song & tinh An Giang. Tong cong

68

Hinh 2. Cac dang gidi phap bao vé b uan thién da trién khai tai tinh An Giang

% o

32 phiéu khao sat hop 1¢ duoc thu thap tir 4 nhom
doi tuong, moi nhom 8 phiéu, gdm:

6.
can béng st danh g4;

. Thachthirc
& x@hoi

Hinh 3. Cac tiéu chi danh gia NbS ctia IUCN va
moi twong quan tdng thé

Nha khoa hoc: Giang vién dai hoc co
nghién ctru va giang day vé cong trinh bao vé bo.
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e Nha quan ly: Can bo quan ly thay loi thudc
S& Nong nghiép va Phat trién nong thon (nay 1a S&
Nong nghiép va Moi treong) tinh An Giang.

e Ky su: Chuyén gia c6 tt 5 nam Kkinh
nghiém trong thiét ké va thi cong cong trinh thay
loi.

e Dai dién cong dong: Can bo cdp xa va
nguoi dan sinh song tai khu vuc trién khai giai
phap.

Bang cau hoi khao sat da duoc thiét ké dua
trén 8 tiéu chi va 28 chi bao cia IUCN, sir dung
thang diém Likert 5 muc (1: Rat thap, 5: Rat cao)
dé danh gia hiéu qua ctia ting giai phap.

2.3. Xtz ly va phan tich di lieu

B¢ dir lieu phong van cac bén lién quan tai
khu vue nghién ctu va cac chuyeén gia, cac phiéu
khao sat dugc tong hop va tién hanh xt ly so liéu.
bé cho thay cau hoi phong van ctia nghién ctu
dang tin cay va phu hop véi thuc té, cac hé s6 can
phai tinh todn bao gom: Do tin cay thang do
(Cronbach’s Alpha); phan tich nhan t6 kham pha
(EFA) [20].

231 Phan tich do tin cdy thang do
(Cronbach’s Alpha)

Kiém dinh do tin cay thang do Cronbach’s
Alpha 1a cong cu can thiét. Cong cu nay sé gitp
kiém tra xem cac bién quan sat cta nhan t6 me
(nhan t6 A) c6 dang tin cay hay khong, cé tot
khong. Phép kiém dinh nay phan anh muc do
twong quan cac bién quan sat trong cung 1 nhan
to. He s6 tin cay Cronbach’s Alpha duoc tinh theo
cong thic sau:

ZO'

“= K- 1[ o’ )

¥

oY)

Trong d6: K'1a bién quan sat (s6 cau hoi); o2
la tong phuong sai doc lap va ¢ 1a tong phuwong
sai cho biét trong cac bién quan sat ctia mot nhan
to, bién nao da dong gop vao do luong khai niem
nhan t6, bién nao khong.

Céc tieu chudn trong kiém dinh do tin cay
thang do Cronbach’s Alpha: Hé s6 Cronbach’s
Alpha c6 gia tri bién thién trong doan [0, 1]. Mtc 0
nghia 1a cac bién quan sat trong nhom gan nhu
khong c6 mot su tuong quan nao, muc 1 nghia la

cac bién quan sat twong quan hoan hao voi nhau,
hai mtrc 0 va 1 hiém khi xay ra trong phan tich da
lieu.

Dt lieu tir 32 phiéu khao sat duoc nhap va
phan tich bang phan mém SPSS. Phan tich d¢ tin
cay thang do (Cronbach’s Alpha) duogc thuc hién
dé kiém tra tinh nhat quan ndi tai cua 8 tiéu chi va
28 chi bao IUCN. Tiéu chi dat yéu cau néu
Cronbach’s Alpha > 0,7, biéu thi do tin cay cao.
Cac chi bao c6 dong gop thap vao do tin cay tong
thé (Corrected Item - Total Correlation < 0,3) duoc
xem xét loai bo.

2.3.2. Phan tich nhan to kham pha (EFA)

Phan tich nhan t6 kham pha EFA c6 tac dung
rut gon mot tap hop chi gitt lai cac nhan t6 co y
nghia. Cac tiéu chi trong phan tich EFA duoc ap
dung dé danh gia cau trac nhan t6 ctia bo tiéu chi
va loai bo cac chi bao khong phu hop véi béi canh
DBSCL. Cac tieu chi danh gia bao gdém:

e He so KMO (Kaiser-Meyer-Olkin) > 0,6,
kiém tra tinh phu hop cta dit lieu cho EFA, duoc
tinh theo coéng thic:

2
KMO = ©
YA Zpl,

Trong d6: r;1a hé s6 tuong quan gitra bién 7va
Jva p;la hé s6 tuong quan riéng phan gita bién 7
va J.

e Kiém dinh Bartlett’s Test of Sphericity (p <
0,05), xac nhan su tuong quan gitta cac bién.

e Téng phuong sai trich (Total Variance
Explained) > 50%, biéu thi mac do giai thich cta
cac nhan to.

Tai nhan t6 (Factor Loading) > 0,5, dam bao
cac chi bao dong gop y nghia vao nhan t6 chung
(Bang 1). Kich thuéc mau toi thiéu dé st dung
EFA 1a 50, tot hon 1a tir 100 tré 1én [20]. Trong
nghién ctru nay, ta c6 28 cau hoi va danh gia trén
thang do Likert 5 mic do (twong tng voi 28 bién
(chi bao IUCN) quan sat thuoc bon nhom 8 tiéu
chi IUCN. Qua trinh phan tich hé s6 EFA duoc
tién hanh theo timg vong dén khi so lwong bién,
nhan t6 khong giam va cac tiéu chi danh gia da dé
cap duogc dap tng thi ding lai.
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Bang 1. Gié tri Factor Loading (mg véi kich thuéc
mau t0i thiéu cé y nghia thong ké

Gia tri Factor | Kich thudc mau t6i thiéu
Loading c6 y nghia thong ke
0,30 350
0,40 200
0,50 120
0,60 85
0,70 60

2.4. Phan tich va t6ng hop két qua danh gia

Sau khi thu thap di liéu, da ti€én hanh phan
tich theo phuwong phap dinh lwong va dinh tinh. D
lieu dinh luong duoc xt ly biang phuong phap
thong ké mo ta, stt dung thang diém danh gia muc
do6 thuan thién cta timg coéng trinh. D liéu dinh
tinh duoc tong hop thong qua phan tich noi dung
ttr cac cudc phong van va thao luan nhom. Két qua
phan tich giup xac dinh nhimg yéu t6 quan trong
anh huong dén hiéu qua cta cac giai phap bao ve
bo song.

Trén co so phan tich di liéu, nghién ctru rat ra
két luan vé mirc do thuan thién cta ting giai phap
bao vé bo song va dé xuat cac diéu chinh can thiét
dé cai thiéen hiéu qua ctia cac cong trinh trong
tuong lai. Cac dé xuat bao goém viéc tich hop cac

giai phap dua vao thién nhién véi cong trinh
truyén thong, cai thién co ché quan ly va tang
cuong su tham gia cta cong déng trong qua trinh
van hanh va bao tri cong trinh. Viéc thye hién quy
trinh danh gia nay giup dam bao tinh khoa hoc,
khach quan va kha nang ap dung rong rai trong
quan ly va phat trién bén ving cac cong trinh bao
vé bo song tai DPBSCL.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan tich do tin cay

3.1.1. Thang do IUCN khi dap dung dinh gii
gidi phap bao vé bo bang vo xe

Két qua kiém dinh do tin cay Cronbach’s
Alpha cho thang do IUCN trong truong hop danh
gia giai phap bao vé bo bang vé xe cho thiy 7/8
tiéu chi dat yéu cau (Alpha > 0,7) (Bang 2). Trong
d6 cac tiéu chi “Kha nang tai chinh” (0,846), “Loi
ich rong vé da dang sinh hoc” (0,818), “Xac dinh
thach thic xa hoi” (0,814) va “Quan tri toan dién”
(0,820) co do tin cay cao. Hai tiéu chi con lai “Can
bang cac danh d6i” (0,737) va “Long ghép vao phat
trién bén vimg” (0,721) dat mic chiap nhan duoc.
Riéng tiéu chi “Quan ly thich tng” c6 Cronbach’s
Alpha = 0,646, thap hon nguong 0,7, cho thay
thang do nay chua dam bao tinh nhat quan noi tai
va can duoc xem xét loai khéi phan tich nhan t6
tiép theo.

Bang 2. Két qua phan tich d6 tin cay khi 4p dung b tiéu chi [IUCN
danh gia giai phap bao vé bo bing vo xe

S6 chi . . Heé so twong quan He sé tin ca
bao Tén chi bao gitta bién va téng | Cronbach’s Algha
Tiéu chi 1: Xac dinh thach thic xa hoi (Societal Challenges) 0,814
1.1 Xac dinh thach thuc cap bach 0,661 0,763
1.2 Hiéu va ghi nhan thach thuc 0,709 0,699
1.3 | Do luong két qua phuc loi xa hoi 0,648 0,768
Tiéu chi 2: Thiét ké quy mo phu hop (Design at Scale) 0,768
2.1 Nhan dién tuong tac xa hoi - sinh thai 0,724 0,558
2.2 | Phoi hop v6i bién phap khac 0,499 0,793
2.3 | Quan ly rti ro ngoai dia diém 0,602 0,695
Tieu chi 3: Loi ich rong vé da dang sinh hoc (Biodiversity Net Gain) 0,818
3.1 Danh gia hién trang hé sinh thai 0,682 0,750
3.2 Muc tiéu bao ton cu thé 0,417 0,840
3.3 Giam sat hau qua khong mong mudn 0,763 0,708
3.4 | Tang tinh két noi sinh thai 0,662 0,763
Tiéu chi 4: Kha nang tai chinh (Economic Feasibility) 0,846
4.1 Ghi nhan chi phi - loi ich 0,609 0,839
4.2 Nghién cttu hiéu qua chi phi 0,714 0,793
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4.3 So sanh voi gidi phap thay thé 0,731 0,784
44 Xem xét nguon luc tai chinh 0,688 0,802
Tiéu chi 5: Quan tri toan dién (Inclusive Governance) 0,820
5.1 | Co ché khi€u nai r6 rang 0,474 0,822
5.2 Ton trong FPIC va binh dang 0,550 0,806
5.3 | Tham gia ctia bén lién quan 0,822 0,730
5.4 | Quy trinh ra quyét dinh minh bach 0,577 0,797
5.5 | Diéu phai lién viing néu can 0,685 0,763
Tiéu chi 6: Can bang cac danh ddi (Balance Trade-offs) 0,737
6.1 Ghi nhan danh déi 0,511 0,708
6.2 Ton trong quyén tiép can tai nguyén 0,510 0,714
6.3 Ra soat cac bién phap bao vé 0,677 0,500
Tiéu chi 7: Quan ly thich tng (Adaptive Management) 0,646
7.1 | C6 chién luoc ro rang 0,375 0,781
7.2 | Ké hoach giam sat cu thé 0,567 0,458
7.3 | Hoc tap va diéu chinh lién tuc 0,533 0,477
Tieu chi 8: Long ghép vao phat trién bén vimg (Mainstreaming for 0,721
Sustainability)
8.1 Chia sé bai hoc kinh nghiém 0,538 0,638
8.2 Tich hop chinh sach 0,598 0,559
8.3 | Dong gop muc tiéu quoc gia 0,493 0,690

Xét tai mirc chi bao, phan 16n cac bién quan
sat c6 hé s6 tuong quan bién - tong 16n hon 0,5,
ngoai trit mot so bién c6 gia tri thap nhuw 3.2
0,417), 5.1 (0,474), 7.1 (0,375) va 8.3 (0,493), tuy
nhién déu 16n hon giéi han loai bo 1a 0,300. Néu
loai b cac bién nay, hé s6 Alpha cé xu huong tang
nhe, tuy nhién da quyét dinh gitt lai dé can bang
gitra tinh toan dién va do tin cay.

3.1.2. Thang do IUCN khi dap dung dianh gii
gidi phdp bdo vé bo bang tii vai dia ky thuat

Két qua kiém dinh do tin cay Cronbach’s
Alpha cho thang do IUCN trong truong hop danh
gia giai phap bao vé bo bang tai vai dia ky thuat
duoc trinh bay & bang 3. Trong d6, chi c6 4/8 tiéu
chi dat yéu cau (Alpha > 0,7), bao gom: “Thiét ké
quy mo phu hop” (0,798), “Loi ich rong vé da dang

sinh hoc” (0,752), “Quan tri toan dién” (0,794) va
“Can bang cac danh déi” (0,755). Cac tiéu chi nay
duoc danh gia 1a c6 do tin cay twong doi tot va co
thé gitr lai trong phan tich ti€p theo.

Nguoc lai, cac tiéu chi: “Xac dinh thach thic
xa hoi” (0,561), “Kha nang tai chinh” (0,682),
“Quan ly thich tmg” (0,514) va “Long ghép vao
phat trién bén vimg” (0,533) déu c6 hé so Alpha
thap hon nguong 0,7, phan anh tinh nhat quan noi
tai chua dam bao. Dac biét, tiéu chi 7 va 8 c6 Alpha
< 0,6 cho thay thang do khong dang tin cay va can
loai bd khoi phan tich nhan t6 kham pha (EFA). O
cap do chi bao, mot s6 bién quan sat cé he so
tuong quan bién - téng thap (vi du: 1.1 = 0,260; 3.2
=0,317; 5.1 = 0,280; 7.1 = 0,269; 8.3 = 0,259).

Bang 3. Két qua phan tich @9 tin cay khi 4p dung b tiéu chi IUCN danh gia gidi phap bao vé bé bing tuai

vai dia ky thuat
S6 chi . . Heé s6 teong quan Heé s6 tin ca
bao Tén chi bao gitra bién vga (‘36ng Cronbach’s Algha
Tiéu chi 1: Xac dinh thach thirc xa hoi (Societal Challenges) 0,561
1.1 Xac dinh thach thic cap bach 0,260 0,608
1.2 Hiéu va ghi nhan thach thic 0,403 0,409
1.3 Do luong két qua phuc loi xa hoi 0,471 0,285
Tiéu chi 2: Thiét ké quy mo phu hop (Design at Scale) 0,798
2.1 Nhan dién tuong tac xa hoi - sinh thai 0,720 0,636
2.2 | Phai hop voi bién phap khac 0,586 0,793
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2.3 | Quan Iy rai ro ngoai dia diém \ 0,657 0,713
Tiéu chi 3: Loi ich rong vé da dang sinh hoc (Biodiversity Net Gain) 0,768
3.1 Danh gia hién trang heé sinh thai 0,582 0,750
3.2 | Muc tiéu bao ton cu thé 0,317 0,740
3.3 Giam sat hau qua khong mong muon 0,563 0,718
3.4 | Tang tinh két noi sinh thai 0,462 0,763
Tiéu chi 4: Kha nang tai chinh (Economic Feasibility) 0,682
4.1 Ghi nhan chi phi - loi ich 0,534 0,569
4.2 Nghién ctru hiéu qua chi phi 0,507 0,587
4.3 | So sanh voi giai phap thay thé 0,334 0,691
44 | Xem xét nguon luc tai chinh 0,498 0,600
Tiéu chi 5: Quan tri toan dién (Inclusive Governance) 0,745
5.1 | Co ché khi€u nai r6 rang 0,280 0,779
5.2 Ton trong FPIC va binh dang 0,387 0,748
5.3 | Tham gia ctia bén lién quan 0,824 0,588
5.4 | Quy trinh ra quyét dinh minh bach 0,463 0,719
5.5 | Diéu phai lién viing néu can 0,673 0,637
Tiéu chi 6: Can bang cac danh ddi (Balance Trade-offs) 0,721
6.1 Ghi nhan danh dai 0,497 0,685
6.2 | Ton trong quyén ti€p can tai nguyén 0,427 0,776
6.3 Ra soat cac bién phap bao vé 0,730 0,405
Tiéu chi 7: Quan ly thich tng (Adaptive Management) 0,512
7.1 | C6 chién luoc ro rang 0,269 0,535
7.2 | K& hoach giam sat cu thé 0,476 0,208
7.3 | Hoc tap va diéu chinh lién tuc 0,273 0,498
Tieu chi 8 Long ghép vao phat trién bén vimg (Mainstreaming for 0,533
Sustainability)
8.1 Chia sé bai hoc kinh nghiém 0,372 0,394
8.2 Tich hop chinh sach 0,420 0,314
8.3 bong gop muc tieu quoc gia 0,259 0,584

3.1.3. Thang do IUCN khi ap dung danh gia gidi
phap bao vé bo truyén thong bang coc tre, cir tram

Két qua kiém dinh do tin cay Cronbach’s Alpha
cho thang do IUCN trong truong hop danh gia giai
phap bao vé bo truyén théng bang coc tre, cir tram
cho thdy chi c6 3/8 tiéu chi dat yéu cau (Alpha > 0,7)
bao gém: “Kha nang tai chinh” (0,852), “Quan tri
toan dien” (0,822) va “Long ghép vao phat trién bén
vimg” (0,699) (Bang 4). Trong d6, nhém “Kha nang
tai chinh” co do tin cay cao nhat, ti€p theo 12 nhom

“Quan tri toan dién”. Cac tiéu chi con lai c6 hé so
Alpha thap: “Xac dinh thach thac xa hoi” (0,491),
“Loi ich rong vé da dang sinh hoc” (0,513) va “Can
bang cac danh déi” (0,554), phan 4nh tinh nhat quan
noi tai yéu. Hai tieu chi “Thiét ké quy mo pht hop”
0,668) va “Quan ly thich tmg” (0,692) tiém céan
nguong 0,7, c6 thé tam chap nhan nhung can luu .
O cdp do chi bao, nhiéu bién c6 hée s6 twong quan
bién - tong thap (vi du: 1.1 = 0,167; 3.2 = 0,058; 3.3 =
0,655; 7.1 =0,4732; 8.3=0,314).

Béng 4. Két qua phan tich d¢ tin cay khi 4p dung b tiéu chi IUCN d4nh gi4 gii phap bao vé bo truyén
théng bang coc tre, cir tram

S6 chi . . Heé so twong quan Heé s6 tin ca
bao Tén chibao gitra bién vga (‘36ng Cronbach’s Algha
Tiéu chi 1: Xac dinh thach thirc xa hoi (Societal Challenges) 0,491
1.1 Xac dinh thach thic cap bach 0,167 0,591
1.2 Hiéu va ghi nhan thach thuc 0,392 0,241
1.3 | Do luong két qua phuc loi xa hoi 0,385 0,246
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Tieu chi 2: Thiét ké quy mo phiu hop (Design at Scale) 0,668
2.1 Nhan dién tuong tac xa hoi - sinh thai 0,594 0,445
2.2 | Phoi hop v6i bién phap khac 0,319 0,766
2.3 Quan ly rti ro ngoai dia diém 0,568 0,447
Tieu chi 3: Loi ich rong vé da dang sinh hoc (Biodiversity Net Gain) 0,506
3.1 Danh gia hién trang heé sinh thai 0,206 0,513
3.2 | Muc tiéu bao ton cu thé 0,058 0,662
3.3 Giam sat hau qua khong mong muén 0,655 0,007
3.4 | Tang tinh két noi sinh thai 0,426 0,371
Tiéu chi 4: Kha nang tai chinh (Economic Feasibility) 0,828
41 Ghi nhan chi phi - loi ich 0,715 0,756
4.2 Nghién cttu hiéu qua chi phi 0,431 0,878
4.3 So sanh voi gidi phap thay thé 0,753 0,735
44 | Xem xét nguon luc tai chinh 0,766 0,740
Tiéu chi 5: Quan tri toan dién (Inclusive Governance) 0,889
5.1 | Co ché khi€u nai r6 rang 0,801 0,877
5.2 Ton trong FPIC va binh dang 0,720 0,884
5.3 Tham gia ctia bén lién quan 0,764 0,874
5.4 Quy trinh ra quyét dinh minh bach 0,803 0,867
5.5 | Diéu phai lién viing néu can 0,727 0,883
Tiéu chi 6: Can bang cac danh ddi (Balance Trade-offs) 0,554
6.1 | Ghinhan danh déi 0,533 0,177
6.2 Ton trong quyén tiép can tai nguyén 0,071 0,836
6.3 Ra soat cac bién phap bao vé 0,575 0,061
Tiéu chi 7: Quan ly thich tng (Adaptive Management) 0,692
7.1 | C6 chién luoc ro rang 0,473 0,643
7.2 | K& hoach giam sat cu thé 0,559 0,540
7.3 | Hoc tap va diéu chinh lién tuc 0,495 0,618
Tieu chi 8 Long ghép vao phat trién bén vimg (Mainstreaming for 0,669
Sustainability)
8.1 Chia sé bai hoc kinh nghiém 0,652 0,307
8.2 Tich hop chinh sach 0,575 0,446
8.3 | Dong gép muc tiéu quoc gia 0,314 0,764

3.1.4. Nhan xét

b 0,400
=g 0,300
S 0,200
0,100
0,000

1.Xac 2.Thiét 3.Loi 4.Kha 5.Quan 6.Can 7.Quan 8.Ldng
dinh  ké quy ichrong nangtai tritoan bang Iy thich ghép
thaich m6 phu dadang chinh  dién danhddi tmg phat
thecxa hop sinh hoc trién bén
hoi virng
Tiéu chi [UCN

Hé so tin cay
onbach’s Alpha
=3
O
g

OKeévoxe  MTuivai dia ky thuat
Hinh 4. Mtrc @6 tin cdy Cronbach’s Alpha ctia tirng
tiéu chi IUCN theo ba NbS

Cir tram

Két qua Cronbach’s Alpha cho thay, mtc do
phu hop ctia bo tieu chudn IUCN khac nhau gitta
ba giai phap. Keé vo xe dat do tin cay cao nhat voi
sau trén tam tiéu chi vuot nguong 0,7, ndi bat & cac
khia canh x4 hdi, sinh thai, tai chinh va quan tri,
trong khi han ché ¢ tieu chi “Quan ly thich tng”.
Ke vai dia ky thuat c6 do tin cay thap nhat, chi bon
tieu chi dat chudn, cdc nhom xa hoi, tai chinh,
quan ly thich tng va 16ng ghép bén vimng déu yéu,
phan anh su thiéu 6n dinh trong béi canh thuc
tién. Ké clr tram & muc trung binh, manh vé tai
chinh va quan tri nhung han ché vé xa hoi va sinh
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thai, dac biét cac tiéu chi “Xac dinh thach thac xa
hoi” va “Loi ich rong vé da dang sinh hoc” c6 hé so
thap (Hinh 4).

Bén canh su khac biét nay, phan tich cting chi
ra mot so tieu chi va chi bao chua dam bao tinh
nhat quan noi tai. Pang chu y, tieu chi “Quan ly
thich tng” (tieu chi 7) c6 hé s6 Alpha consistently
thap (< 0,65) & ca ba gidi phap, do d6 can loai bd
truoc khi gop dir lieu. Ngoai ra, mot s6 chi bao
rieng lé nhu 1.1 - Xac dinh thach thic cap bach, 3.2 -
Muc tiéu bao ton cu thé, 3.3 - Giam sat hau qua
khong mong muon, 4.3 - So sanh voi giai phap thay
thé, 5.1 - Co ché khiéu nai ro rang, 8.3 - Pong gop
muc tiéu quoc gia déu co hé so tuwong quan bién -
téng thap (< 0,4) hodc lam giam hé s6 Alpha cta
nhom. Viéc loai bo céac tiéu chi va chi bao yéu nay
khong chi giup nang cao chat luong dir liéu ma con
dam bdo ring khi gop dix lieu cta ba giai phap dé
tién hanh phan tich nhan t6 kham pha (EFA), ciu
tric nhan t6 rut trich sé phan 4nh ro rang va 6n
dinh hon, phtt hop hon voéi thuc tién dia phuong.

3.2. Két qua phan tich nhan t6 kham ph4 EFA

Sau ba vong phan tich nhan t6 kham pha
(EFA), cau truc thang do danh gia mac do phu
hop ctia bo tieu chudn IUCN d6i voi cac giai phap

bao vé bo song da duoc tinh chinh dang ké. Qua
trinh nay gidap loai bd cac bién cé hé so tai yéu,
giam nhiéu thong ke va dam bao tinh én dinh cta
mo hinh. Do thi Scree Plot ciing cling c6 viéc gitt
lai 3 nhan t6 (Hinh 5).

Scree Plot

Eig

1 2 3 4 5 6 7 8 9 10 11 12 13

Factor Number

Hinh 5. D6 thi Scree Plot trong l4n chay EFA thit ba

Két qua ma tran tai nhan to6 cho thay cac bién
quan sat tap hop thanh ba nhom ro rang (Bang 5).
Két qua cho thay, qua timg vong phan tich, mo
hinh tré nén 6n dinh hon: Téng phuong sai giai
thich tiang tir 57,18% lén 61,72%, dong thoi KMO
van duy tri & muc > 0,7, chimg t6 mau dit lieu co
do thich hop cao. Viéc loai bo cac bién yéu (2.2,
3.1, 4.1, 44, 54, 3.4) da giap mo6 hinh hoi tu hon,
khong con hién tuong tai chéo va cai thién ro rét
kha nang dién giai.

Béang 5. Két qua cac 1an chay mé hinh nhan t6 kham pha (EFA)

Chi tieu EFA lan 1 EFA lan 2 EFA lan 3

S6 bién phan tich 19 14 13

So6 bién bi loai 5@2.2,3.1,4.1,4.4,5.4) 1(3.4) 0

KMO 0,775 0,757 0,762

Sig. Bartlett’s Test 0,001 0,001 0,001

S6 nhan t6 rut trich (Eigenvalue > 1) 3 3 3

Téng phuong sai giai thich (%) 57,18 58,97 61,72

Bang 6. Két qua ma tran tdi nhan td sau xoay
S6 chi bao Chi bao (IUCN) Nhanto1 | Nhan t6 2 | Nhan to 3

5.2 Ton trong FPIC va binh ding 0,870 . -
5.3 Tham gia ctia bén lién quan 0,857 -
5.5 biéu phai lién viing néu can 0,830 -
6.1 Ghi nhan danh déi 0,763 -
6.3 Ra soat cac bién phap bao vé 0,750 -
8.1 Chia sé bai hoc kinh nghiém 0,702 -
8.2 Tich hop chinh sach 0,622 - -
1.2 Hiéu va ghi nhan thach thic - 0,807 -
1.3 DPo luong két qua phuc loi xa hoi - 0,730 -
2.1 Nhan dién tuwong tac xa hoi - sinh thai - 0,710 -
2.3 Quan ly rii ro ngodi dia diém - 0,544 -
4.2 Nghién cttu hiéu qua chi phi - - 0,745
6.2 Ton trong quyén tiép can tai nguyén - 0,644
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B¢ dir liéu sau tinh chinh bao gdm 13 chi bao
hop lé, duoc nhom thanh ba nhan t6 chinh theo
két qua EFA vong 3.

Két qua EFA vong 3 khéang dinh rang ba nhan
to chinh cta bo tiéu chuan IUCN khi 4p dung tai
tinh An Giang phan 4nh méi quan hé noi tai gitta
quan tri - xa hoi - tai chinh, von 1a ba tru cot nén
tang trong trién khai cac giai phap dua vao thién
nhién (Bang 7).

e Nhan t6 Quan tri - Chinh sach tich hop:
Chiém ty lé phuong sai cao nhat (khoang 35%),
phan anh tdm quan trong ctia minh bach, co ché
phoi hop va chia sé kinh nghiém giita cac bén.
biéu nay phu hop véi thuc tién tai tinh An Giang,
noi thanh cong cia cac du an NbS phu thuodc
manh vao su tham gia ctia cong dong, co quan
Nha nwéc va doanh nghiép dia phuong.

e Nhan t6 Xa hoi - Thiét ké quy mo phu hop:
chiém khoéang 17 - 18% phuong sai, cho thay tinh linh

hoat trong thiét ké va nhan thitc cong déng la diéu
kién quyét dinh dé giai phap bén vimg. Viéc cac chi
béo cta tiéu chi 1 va 2 hoi tu trong ctng nhan t6 cho
thay cach cong déng danh gia NbS mang tinh tich
hop - khong tach roi khia canh xa hoi va sinh thai.

e Nhan t6 Tai chinh - Nguén luc sinh thai:
Chiém khoang 10% phuong sai, phan anh riang du
chiém ty trong nho hon, nhung day la diéu kién
can dé duy tri va nhan rong cac giai phap. Su hién
dién cta chi bao 6.2 “Ton trong quyén ti€p can tai
nguyén” cung véi chi bao 4.2 “Nghién ctru hiéu
qua chi phi” ching minh rang hiéu qua tai chinh
chi bén vitng khi gan voi cong biang sinh thai.

Nhu vay, mo hinh EFA cuéi ciing da rat gon
bo 8 tiéu chi va 28 chi bdo IUCN thanh 3 nhom
nhan to cot 16i voi 13 chi bao hop 1é, phan anh ro
cau trac khai niém ctia cac giai phap bao vé bo
song dua vao thién nhién tai DPBSCL.

Béang 7. C4u truc nhan t6 rut trich tir EFA

Y nghia noi dung

Thé hién nang luc quan tri da bén, co
ché diéu phoi vung va st minh bach
trong qua trinh thuc thi cac giai phap
NbS. Viéc gan két gitta quan tri - chinh
sach - cong bang xa hoi, von 1a tru cot
cua thanh coéng trong cac mo hinh bao
veé bo dai han.

Phan anh khia canh xa hoi - nhan thuc -
twong tac sinh thai, nhan manh vai tro
cia viéc nhan dién thach thic cong
déng, do luong phuc loi xa hoi va kiém
soat rui ro lan téa ngoai khu vuc du an.

Tap trung vao khia canh hiéu qua kinh té
va cong bang phan bé nguon luc, cho
thdy vai tro ctia tai chinh, dau tue va
quyén ti€p can tai nguyén trong viéc
dam bao kha niang nhan rong va bén
virng lau dai ctia giai phap.

STT | Nhanto Chi b4o IUCN gir lai
5.2 - Ton trong FPIC va binh dang
Quan tri, | 5.3 -Tham gia ctia bén lién quan
can biang | 5.5 - Diéu phdi lién viing néu can
1 loiichva | 6.1- Ghi nhan danh déi
chinh 6.3 - Ra soat bién phap bao vé
sach 8.1 - Chia sé bai hoc kinh nghiém
8.2 - Tich hop chinh sach
Xahoiva | 1.2 - Hiéu va ghi nhan thach thic
9 thi€tké | 1.3 - Do luong két qua phuc loi xa hoi
quy mo | 2.1-Nhan dién tuong tac xa hoi-sinh thai
pht hop | 2.3-Quan ly rtii ro ngoai dia diém
Tai chinh
5 vanguon | 4.2 - Nghién ctru hiéu qua chi phi
luc sinh | 6.2 - Ton trong quyén ti€p can tai nguyén
thai
4. KET LUAN

Két qua nghién ctru cho thay, viec ap dung bo
tieu chuan IUCN dé danh gia ba giai phap bao vé bo
song tai tinh An Giang mang lai nhitng phat hién
quan trong. Phan tich do tin ciy Cronbach’s Alpha
chi ra rang, mtc do phu hop cta cac tieu chi IUCN
khéc nhau dang ké gitta cac giai phap: Keé vo xe co
do tin cay cao nhat, ke ctr tram & muic trung binh,
trong khi ké vai dia ky thuat thé hién nhiéu han

ché. Mo hinh nhan t6 rat gon cudi cung dat cac chi
s6 thong ke tot (KMO = 0,762, Sig. = 0,001, téng
phuong sai = 61,2%) va cau truc ba nhan t6 6n dinh,
khong con tai chéo. Cac bién con lai déu c6 hé so
tai > 0,5 va gia tri trich (Communalities) dat > 0,5,
khang dinh tinh hoi tu va gia tri phan biét ro rang.
Cau truc ba nhan t6 - () Quan tri - Chinh sach
tich hop, (i) Xa hoi - Thiét ké phu hop, (ii) Tai
chinh - Nguon luc sinh thai - cung cip khung phan
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tich hiéu qua dé danh gia va so sanh cac giai phap
bao vé bo dua vao tu nhién (NbS) tai tinh An
Giang. M6 hinh nay vira ddm bao tinh khoa hoc,
vira phan 4nh tinh dac thu vung dong bang, 1a co
s& cho cac nghién cttu mé rong va dé xuat chinh
sach quan ly bo song bén vimng trong tuong lai.

Két qua nay ham y riang, trong boi canh dia
phuong, bo tieu chudn IUCN can duoc tinh chinh
dé phu hop hon véi diéu kién thuc tién. Viéc tap
trung vao ba tru cot néu trén khong chi giup don
gian hoa qua trinh danh gid ma con phan anh dung
nhitng khia canh c6t 16i quyét dinh tinh bén ving
ctia cac giai phap bao ve bo. Diac biét, yéu to quan
tri minh bach, su tham gia ctia cac bén lién quan,
cung véi bao dam nguon luc tai chinh va can bang
gitta loi ich xa hoi - sinh thai ndi lén nhu nhing
diéu kién tién quyét dé nhan rong cac giai phap
NbS trong khu vuc dong bang.

Tuy nhién, nghién cttu nay cting c6 nhitng han
ché nhat dinh. Co mau con khiém ton (96 quan sat
khi gop 3 giai phap), do d6 két qua EFA mang tinh
chat tham do va chua da dé khang dinh mo hinh
nhan t6 t6i vu. Trong cac nghién cttu tiép theo, can
mo rong quy mo khao sat va tién hanh phan tich
khang dinh (CFA/SEM) nhim kiém ching d6 phu
hop ctia ciu truc ba nhan t6, dong thoi so sanh
tinh 6n dinh gitta cac vung sinh thai khac nhau.
Ngoai ra, viec tich hop thém cac yéu to vé hiéu
qua kinh té - xa hoi dinh luong hodc tac dong moi
truong dai han cing sé giip hoan thién khung
danh gia cho cac giai phap bao vé bo dua vao tw
nhién tai PBSCL.
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REFINING THE IUCN GLOBAL STANDARD THROUGH EXPLORATORY FACTOR ANALYSIS IN
EVALUATING NATURE-BASED RIVERBANK PROTECTION SOLUTIONS IN AN GIANG PROVINCE

Cu Ngoc Thang?, Tran Van Ty', Nguyen Thanh Binh!

!Can Tho University

Abstract

This study aims to evaluate the applicability of the IUCN Global Standard when applied to three
riverbank protection solutions in An Giang province, including tire revetments, geotextile
sandbag revetments and Melaleuca pile revetments. Survey data were analyzed using Cronbach’s
Alpha reliability coefficients and Exploratory Factor Analysis (EFA). The results show that the
tire revetment achieved the highest reliability, with seven out of eight criteria exceeding the
Alpha threshold of 0.7; the Melaleuca pile revetment reached a moderate level;, while the
geotextile sandbag revetment exhibited instability across several criteria. After removing weak
indicators, the EFA reduced the initial 28 indicators to 13 valid ones, which were categorized into
three main factors: (i) Governance - Trade-offs - Policy Integration, (ii) Social and Design-at-Scale
and (iii) Financial and Ecological Resources, explaining a total variance of 61.2%. These findings
suggest that the IUCN framework should be refined to better reflect the practical conditions of
the Mekong Delta, while reaffirming the critical importance of governance, finance and socio-
ecological balance in implementing nature-based riverbank protection solutions.

Keywords: An Giang, small canals, riverbank protection solutions, nature-based solutions,

riverbank erosion, EFA, Cronbach’s Alpha.
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NGHIEN CUU DAC BIEM HINH THAI, PHAN BO
VA TAI SINH CUA LOAI KHOI TIA (Ardisia sylvestris
Pitard) TAI VUGN QUGAC GIA CUC PHUONG
Hoang Thi Nhung!, Pham Pinh Sam?, Tran Nhat Tan?,

TOM TAT

Bui Thanh Nam?, Trinh Thu Hoai®, Trueong Tat Do*

! Vien Nghién cuu Lam sinh

? Vuron Quoc gia Ciic Phuong

2S¢ Khoa hoc va Cong nghé tinh Ninh Binh
* Cuc Lam nghiép va Kiém Iim

* Email: truongtatdo @gmail.com

Khoi tia (Ardisia sylvestris Pitard) 1a loai thuc vat ban dia phan bo rong rai tai cac khu rimg nhiét
d6i 4m 14 rong thuong xanh cta Viét Nam. Day 1a loai cay c6 gia tri cao, duoc stt dung phé bién
trong y hoc c6 truyén dé diéu tri cac bénh vé da day, viem loét va hé tro tieu hoa... Két qua
nghién ctru tai Vuon Quoc gia Cuc Phuong cho thdy, Khoi tia c6 chiéu cao trung binh tit 0,5 - 3,0
m; than thuong & dang don truc, vé nhan, khong c6 16ng va c6 mau xam nhat; phan than ré bo co6
cau truc rong xop; 1a don, moc cach, tap trung & phan ngon, phién 14 hinh mac dai tir 15 - 30 cm;
hoa moc thanh chum, dai 10 - 15 cm, truc chinh mang 4 - 6 truc thit cap, mdi truc mang 5 - 10 hoa
tap hop thanh tan. Vé dac diém phan bo, Khoi tia phan bo & khu vue ¢6 khi hau mat va 4m quanh
nam, nhiét do trung binh khoang 22,5°C, 36 4m trung binh 1a 85%; lwong mua trung binh 1.680
mm/nam; dat cé dung trong dao dong tir 1,06 - 1,15, tang dat mat c6 nhiéu mun va 4m, tang dat
day trén 70 cm, thanh phan co gio¢i dat tir thit nhe, trung binh dén nang, ti 1é 1an da it, kha nang
tham, thoat nudc tot, c6 do chua tir chua it dén rat chua. S6 luong ca thé Khoi tia phan bo dao
dong ttr 50 - 380 cay/ha, tap trung nhiéu nhat tai cac trang thai rimg IIIA2, IIIB, noi c6 do tan che

cao. Loai Khoi tia c6 kha nang tai sinh hat tot, cay tai sinh chii yéu & phdm chat A.

Tt khoa: Khoi tia, hinh thai, phan bo, 1im hoc, Viron Quéc gia Cic Phuong.

1. DAT VAN BE

Khoéi tia (Ardisia sylvestris Pitard), con goi la
Com nguoi rung, thuéc ho Don nem
(Myrsinaceae), 1a loai thuc vat ban dia phan bo
rong rai tai cac khu rimg 4m nhiet doi caa Viét
Nam. Day la loai cay cé gia tri cao, duoc st dung
phé bién trong y hoc c6 truyén dé diéu tri cac
bénh vé da day, viem loét va ho tro tiéu hoa [1].
Theo nhiéu nghién cttu, cac bo phan cta Khoi tia
dac biét 1a 14 cé chia cac hop chat sinh hoc nhu:
Flavonoid, tanin va saponin c6 tdc dung chong
viém va chong oxy hoa manh [2]. Vé mat kinh té,
voi s0 dot thu hoach 14 moi nam khoang tix 6 - 10
dot, gia 14 tuoi tai thoi diém thang 10/2025 dao

dong tir 25.000 - 30.000 dong/kg, 1a kho tir 200.000
- 330.000 dong/kg, hat giong cé gia tir 700.000 -
1.000.000 déng/kg, moi ho gia dinh trong Khoi tia
c6 thé thu vé tir 120 - 150 trieu dong/ha/nam [3].
Véi gia tri va hiéu qua néu trén, Khoi tia da va
dang duoc gay trong rong rai & nhiéu dia phuong
vOi quy mo khac nhau. Tuy nhién, do thiéu nhiing
nghién ciru bai ban nén hiéu biét day da vé dac
diém sinh vat hoc, sinh thai hoc cta loai cay nay
con han ché dan dén viéc lua chon dia diém gay
trong va ky thuat trong chtt yéu duya vao kinh
nghiém nén hiéu qua chua cao. Dé timg budc khic
phuc van dé nay, nghién ctu da lea chon Vuon
Quoc gia (VQG) Cuc Phuong véi hé sinh thai rimg
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nhiét doi thuong xanh mua mua dién hinh, noi cé
loai Khoi tia phan bo tu nhién voi mat do teong doi
cao dé tap trung danh gia, phan tich dac diém hinh
thai, phan b6 va tai sinh cta loai cay nay gép phan
cung cap di lieu, thong tin va khuyén nghi quan
trong, phuc vu cong tac bao tén, nhan giong va
phat trién loai theo huéng bén viing.

2. NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Déi tuong va dia diém nghién ctru

- bai tuong nghién ctu: Loai Khoi tia (Ardisia
sylvestris Pitard).

- Pia diém nghién ctu: VQG Cuc Phuong, xa
Cuc Phuong, tinh Ninh Binh.

2.2. Phuong phap nghién ctru

2.2.1. Phuong phéap ké thira

Ké thtra céc tai liéu, cong trinh nghién ctru lién
quan vé dic diém hinh thai, phan bo va tai sinh
ctia loai Khoi tia; cac tai liéu lien quan dén khu viee
nghién cttru nhu: Ban do dia hinh, ban do hién
trang tai nguyén riung, diéu kién tu nhién va kinh
té - xa hoi, két qua nghién cttu vé he thuc vat & dia
diém nghién ctru.

2.2.2. Phuong phap nghién cuu dic diém hinh
thai lodai Khoi tia

Trén cac 6 tieu chuidn (OTC) diéu tra co loai
Khoi tia phan b6, tién hanh lua chon ngau nhién 3
cay/OTC da c6 hoa va/hoac qua, mai cay lua chon
ngau nhién 3 14 dé quan sat, mo ta hinh thai va xac
dinh kich thuéc ctia cac bo phan (than cay, 14, hoa,
qua) theo phuong phap nghién cttu thuc vat hoc
ctia Nguyén Nghia Thin (2008) [4]. Dung cu, thiét
bi nghién cttu gdm: May anh, thuéc day, thudc
kep, GPS, kep tiéu ban...

2.2.3. Phuong phadp nghién cuu dic diém phan
bé cia lodi Khoi tia

Str dung ban d6 hién trang tai nguyén rimg voi
si ho tro cia can bo ky thuat VQG Cuc Phuong dé
xac dinh cac tuyén diéu tra ddm bao di qua toi
thiéu 5 trang thai rimg (gom: IC; IIA; 1IB; 1IIA2;
IIIB) voi kiéu rirg nhiét doi thuong xanh trén nui
dat. Két qua da xac dinh duwoc 9 tuyén cé chiéu dai
moi tuyén dao dong tir 2,5 - 3,0 km voi téng chiéu
dai cac tuyén 1a 26,3 km. Trén cac tuyén, tién hanh
quan sat hai bén tuyén, méi bén 10 m dé xac dinh

su xuat hién ctia loai Khoi tia.

Trén 9 tuyén diéu tra tai 27 khu vuc c6 Khoi
tia phan bo, tién hanh md rong quan sat va lua
chon mot vi tri dién hinh dé lap 27 OTC c6 dién
tich méi 6 tiéu chudn 1a 1.000 m? (20 m x 50 m). Str
dung GPS, dia ban, ban d6 x4c dinh qua toa do dia
ly, do cao, do doc, huong phoi khu vue c¢6 Khoi tia
phan bé.

- biéu tra céc chi tiéu sinh trudng cta tang cay
cao: Trong OTC, tién hanh do dém cac chi tiéu
sinh truong vé duong kinh ngang nguc (D5, cm)
va chiéu cao vat ngon (H,,, m) cua tat ca cay gb co
D,3;>6,0 cm.

- biéu tra cac chi tiéu sinh trudng, chat luong
ctia Khoi tia: Tién hanh do chiéu cao, duong kinh
goc, nguodn goc tai sinh va danh gia chat luong cta
toan bo cay Khoi tia xuat hién trong OTC.

- Diéu tra cac chi tiéu sinh truéng cda cay tai
sinh; cay bui, tham tuoi: Trong moi OTC tién hanh
lap 5 6 dang ban (ODB) c6 dién tich mdi 6 25 m?
(5x5m) voi 1 ODB & chinh gitta OTC va4 ODB &
goc OTC va tién hanh do dém.

- Thu thap mau dat: Lua chon ngau nhién 9
trong téng s6 27 OTC, thu thap 1 mau dat/OTC &
do sau tr 0 - 30 cm, 0,5 kg/mau dé xac dinh mot so
tinh chat ly hoa tinh cta dat.

224 Xirly so liu

- Ty lé t6 thanh tang cay cao: Ty lé t6 thanh
cua tumg loai cay duwoc tinh theo phuong phap ctaa
Marmillod (1982) [5] théng qua cac chi tiéu: Mat
do (N%) va tiét dién ngang (G%). Moi loai duogc xac
dinh ty le¢ t6 thanh theo chi s6 quan trong IVI%
(Importance Value Index) theo cong thirc sau:

N%-+6%

VI =

@

Theo Marmillod (1982), nhiing loai cay nao co
chi s6 IV > 5% la nhitng loai co y nghia vé mat sinh
thai [5].

- Tinh toan céc chi tiéu thong ke cho cac nhan t6
diéu tra nhu: Mat do (N, cay/OTC), duong kinh binh
quan than cay, chiéu cao binh quan, trit luong.

- T6 thanh cay tai sinh: Hé s6 t6 thanh duwoc
tinh theo cong thitc sau:

K =2x10 @
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Trong do: K, 1a he so t6 thanh loai th i; N, 1a
sO luong ca thé loai i; N 1a tong so ca thé diéu tra.

- Mat do cay tai sinh: La chi tieu biéu thi so
lwong cay tai sinh trén mot don vi dién tich (ha),
duoc xac dinh theo cong thic sau:

N/ha _ 10.000xn (3)

dart

Trong d6: Sy 1a téng dién tich cac ODB diéu
tra tai sinh (m?); n 1a s6 cay tai sinh diéu tra duoc.

- Chat luong cay tai sinh: Ty 1& % cay tai sinh
tot, trung binh, x4u duoc tinh theo cong thirc sau:

N% = % x100 (4

Trong d6: N% la ty lé % cay tai sinh theo cap
chat luong; n 1a s6 cay tai sinh theo cap chat luong;
N 1a téng s6 cay tai sinh diéu tra trong OTC.

- Phan b6 so cay tai sinh theo chiéu cao: Chiéu
cao cay tai sinh duoc chia thanh 3 cap: Cap I (< 50
cm), cap II (50 - 100 cm), cap III (> 100 cm).

- Ty lé cay tai sinh c6 trién vong (1a cay co
chiéu cao trén 100 cm) duoc tinh theo cong thiic:

X% = % x 100 )

Trong d6: n 1a s6 cay tai sinh c6 trién vong; N

1a tdng so cay tai sinh diéu tra.

- Danh gia dat: Cac chi tiéu dung trong, do
chat, phan tich thanh phan co gidi, do pH, cac bon
hitu co tong s6 (OC%), dam téng s6 (N%), phot
pho dé tieu (P,O.), kali dé tieu (K,O) theo cac
TCVN hién hanh.

S6 liéu duoc tinh toan xt ly theo phuong phap
phan tich thong ké trong 1am nghiép, bang viéc st
dung cac phan mém Excel va SPSS 13.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Pic diém hinh thai loai Khoéi tia

3.1.1. Pac diém hinh thdi than Khoi tia

Két qua diéu tra dac diém hinh thai Khoi tia cho
thay: Khoi tia c6 chiéu cao trung binh tr 0,5 - 3,0 m,
thuong moc don truc. Than cay cé seo nho, khong
long, vo mau xam nhat; phan than ré bo cé cau triac
rong xop. L4 tap trung & phan ngon (Hinh 1).

Trén than c6 cac vét seo nho, day 1a két qua do
qua trinh rung 1a. Cac seo nay phan bo doc theo
chiéu cao than cay, phan anh lich st phat trién va
chiéu dai sinh trudéng ctia cay. Khai tia Ia loai it phan
canh, tuy nhién trong diéu kién bi t6n thuong co hoc,
cay c6 thé phat trién choi nach tai cac vi tri seo.

Béang 1. Bac diém hinh thai than cay Khoi tia phan bd tai VQG Cuc Phuong

Trang OTC n Chiéu cao Puong kinh goc bac diém | Dac diém

thai ring (cay) (m) (cm) vo than phan canh

i e (Min1 ’06,(; Mo 2,0) (Minl (??é Mo 1,9 | Xamnau Phiﬁfic;? "

i e (Min1 17(2) i\(;fi?; 2,2) (Minl ’03,2 i\(/)fi? 1,9) | Xamnhat Cr?écc}}lléi

ITA KT21 8 (Mml,ls,g il\(jl,i)? 2.5) (1\/[1111,15,%) ilel’ii 2.0) Xamnau | Coseolaro
B |KTi2| 10 (Mml’fj Ry 26 (Minl’14,?) Ry 57 | Xamnhat | it phan canh
MB | KT18| 10 avnnlf,i Ry 27 a\/nnl’f,?) RV 51y | Xamnhat | it phan canh
mAz K03 | 10 | (o 0EE | in o M2z | Xamnhat | ftphan canh
mMB | KT06| 10 (Mmlf, SEY 25 avnnl’f,?) RV »q) | Xdmnhat | Coscolaro
mB | KTOL| 10 (Mmlf, v ” Mnl’o‘l’g Ry 50y | Xémnhat | it phan canh
MB |KT24| 10 (Mml’19, v 19 0\4111115,?) Ry 55 | Xamnhat | ftphan canh

Ghi chu: Max (gi4 tri Ion nhat), Min (gid tri nho nhat) vé duong kinh goc, chiéu cao cay.
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Hinh 1. Than cay Khoi tia tai VQG Cric Phuong
3.1.2. Pac diém hinh thai I4 cua cdy Khoi tia

La Khoi tia moc tap trung & ngon, khi gia rung

dé lai seo trén than. Phién 14 hinh mi gido nguoc
hodc tring nguoc, dau thon va nhon, goc thon dai.
Mat trén 14 thuong c6 mau xanh sam, mat dudi co
mau xanh nhat hoidc mau dé tim. L4 non c6 mau
tim do. Mép 14 c6 rang cua nho, gan 14 néi hinh
mang ludi.

Tan 14 rong tir 0,35 - 0,86 m. Chiéu dai trung
binh 14 non tr 10,2 - 10,6 cm; chiéu rong trung
binh 14 non tir 3,5 - 5,5 cm. Chiéu dai trung binh 14
banh té tir 32,5 - 42,4 cm; chiéu rong trung binh 14
banh té tix 6,5 - 10,3 cm (Hinh 1).

Bang 2. Dic diém hinh thai 14 cay Khéi tia tai VQG Cic Phuong

. . ) L4 non L4 banh té
’Ijlrar‘lg OTC SAO Dugng kinh Chiéudai | Chiéurong | Chiéu dai Chiéu rong
théai ring cay tan (m)
(cm) (cm) (cm) (cm)
IC KT09 | 7 0,63 +0,18 10,39+0,14 | 4,82+0,61 | 36,49+2,32 | 8,11+1,00
IC KT15 | 5 0,60+ 0,16 10,44 +0,12 | 4,33+0,51 | 38,82+2,64 | 8,69+1,07
ITA KT21 | 8 0,63 +£0,16 1041+0,12 | 449+0,51 | 37,65+2,27 | 8§12+1,12
IIB KT12 | 10 0,57+0,18 1044 +0,11 | 449+0,52 | 3590+2,74 | 8,23+1,08
I1IB KT18 | 10 0,54+ 0,17 10,39+0,12 | 4,35+0,58 | 36,20+2,56 | 8,09+1,11
IITIA2 KT03 | 10 0,58 +£0,15 10,38+ 0,11 | 4,70+0,71 | 37,78+2,46 | 842+127
IIIB KT06 | 10 0,56 +0,18 10,40+0,12 | 4,13+0,51 | 39,03+2,04 | 877+1,04
IIIB KT01 | 10 0,57+0,16 10,42 +0,09 | 4,33+0,70 | 35,54 +2,11 8,56 +1,21
I11B KT24 | 10 0,63+ 0,14 10,34 £ 0,11 | 4,49+0,59 | 36,91 +2,51 9,26 + 0,89
0,61+0,16 1041+0,12 | 446+0,58 | 3742+2,66 | 8,47+1,13

Két qua phan tich cho thay, kich thudc tan va
la ctia Khoi tia gitra cac trang thai rimg chi dao
dong trong khoang hep va khong hinh thanh xu
huéng ro rét theo mic dé giau ngheo ctua lam
phan. Chiéu dai 14 banh té & cac OTC déu nam
trong khoang 35,5 - 39,0 cm, véi su chong 14p lon
gita cac trang thai; kiém dinh thong ke ciing
khong cho thay khac biét c6 y nghia. Diéu nay cho
thay cac dac diém hinh thai cta loai trong nghién
ctru nay 6n dinh hon theo ca thé va chiu anh
huéng manh boi diéu kién vi sinh canh hon 1a boi
trang thai rimg & quy mo 16. Do d6, chua thé
khang dinh méi quan hé truc tiép gitta kich thuéc
14 va mtc do tan che; can m& rong s6 mau va bg
sung do cac yéu t6 moi truong dé kiém chung ro
hon xu huéng nay.

3.1.3. Pdc diém hinh thai hoa, qua

Hoa Khoi tia moc thanh chum, dai 10 - 15 cm,
truc chinh mang 4 - 6 truc th cép, truc the cap

mang 5 - 10 hoa tap hop thanh tan. Cuéng hoa 10
- 12 mm; c6 5 1a dai hinh tam giac hoac thuon,
nhon, cao 1,5 mm; 5 canh hoa mau tring héng
hodc tim dai 3 mm. Nhi ngan hon canh hoa, bao
phan hinh mac nhon, chi nhi rat ngian. Bau hinh
tring, voi manh, dau nhuy hinh cham. Khoi tia cé
qua mong, hinh cau, khi chin mau do, c6 diém
tuyén, duong kinh 7 - 8 mm. Hat c6 hinh cau, lom
& goc (Hinh 2).
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Bang 3. Pic diém hinh thai hoa va qua cta Khoi tia tai VQG Cuc Phuong

OoTC Chiéu dai cum hoa (cm) | S6 hoa/cum (hoa) | Puong kinh qua (mm) | So6 hat/qua
KT01 11,8+ 1,1 (10-14) 32,5+4,2 (25-39) 7,5+04 (7-8) 1
KT03 12,3+ 1,2 (10-15) 34,1+5,0(26-41) 7,7+£0,5(7-8) 1
KT06 12,0+ 1,0 (11-14) 30,7+4,5 (24-37) 74+0,5(7-8) 1
KT09 11,6 + 1,3 (10-14) 29,8 +4,1 (23 -36) 7604 (7-8) 1
KT12 12,4 +1,4 (10-15) 33,2+ 4,8 (26 - 40) 7,7+0,4 (7-8) 1
KT15 12,2+ 1,2 (11-15) 31,6 £4,3 (25-38) 7,5+0,5(7-8) 1
KT18 12,5+ 1,3 (11-15) 35,4+5,1(28-42) 7,8+0,5(7-8) 1
KT21 12,1+ 1,2 (10-14) 32,8 +4,7 (25-39) 76+0,5 (7-8)) 1
KT24 12,3+ 1,1 (11-15) 33,9+4,9 (26 -41) 7,7+£0,5 (7-8) 1

Trung binh 12,1+1,3 32,6+ 4,6 76+05 1

(n=90)

Cac dac diém hinh thai hoa va qua ctia Khoi
tia ghi nhan trong nghién ctu nay nhin chung
teong dong voi cac mo ta kinh dién vé loai Khoi
nhung Ardisia sylvestris va cac nghién ctu lién
quan dén chi Ardisia. Hoa ctia loai c6 kich thuéc
nho, mau trang hodc trang pha hong, moc thanh
cum chum ra & nach 14, phu hop véi mo ta ctaa
Walker (2006) [6] va cac phan tich hinh thai hoc
ctia Larsen va Hu (1995) [2] vé cau trac hoa dac
trung cta ho Primulaceae. Day ciing la dang hoa
thuong gip & moi truong tang dwdi tan, noi can
han ché dong nudc va t6i wu thu hut con trung thu
phan c& nho. Qua ctia Khai tia trong nghién cttu co
dang mong, chin mau dé va chita mot hat, hoan
toan phu hop voi cac két luan cia Pham Hoang Ho
(1999) [1]. So sanh véi cac loai twong can, nhu
Kim ngan luong (Ardisia crenata) va Khoi trang
(Ardisia gigantifolia), Khoi tia c6 qua nho hon va
cuéng dai hon, diém sai khac da duoc néu boi
Stone (1989) [7] va giup ting cuwong kha nang
nhan dién loai. Nhin chung, su thong nhat gitta két
qua nghién cttu nay va cac tai liéu truéc do cho
thay dac diém hoa va qua cta Khoi tia 1a twong doi
6n dinh, it bi chi phoi boi diéu kién vi sinh canh,
déng thoi dong vai tro quan trong trong phan loai
va nhan dang loai.

3.2. biac diém khu vuc phan bé cta loai Khoi
tia

3.2.1. Dac diém tiéu khi hau

Khu vuc Khoi tia phan b6 nam trong moi
truong c6 khi hau dién hinh ctia VQG Cuc
Phuong. Theo cac nghién ctru va di lieu khi hau

cua VQG Cuc Phuong, nhiét d6 trung binh nam
dao dong khoang 22,5°C, véi nhiét do trung binh
cao nhat khoang 32,2°C va thip nhat khoang
15,8°C. Hé s6 4am khong khi thuong rat cao, voi do
am tuwong doi trung binh khoang 84,8%. Téng
lwong mua trung binh hang nam duoc ghi nhan
khoang 1.680 mm; trong cac nam co6 lwong mua
lom, lwong nay co thé 1én t6i 2.194 mm/nam, trong
khi nam kho han mttc thap nhat duoc ghi nhan 1a
khoang 1.126 mm/nam. Mua chu yéu tap trung
vao mua mua (ttr thang 5 dén thang 10), chiém
dén khoang 89,1% luong mua ca nam. Khi hau 4m
mat, am cao va luong mua doi dao tao ra moi
truong hinh thanh tang dat giau mun, do 4m dat
cao va diéu kién anh sang thép, thuan loi cho loai
Khoi tia, nhat 1a & cac khu vuc doi dat, ven sudi,
noi c6 do che pha va mun day.

N §
S S

Hinh 3. Dic diém khu viec Kheoi tia phan bé tai
VQG Cuc Phuong
3.2.2. Dic diém dat dai
Tai khu vuc Khoi tia phan bo, cha yéu la dat
mau do6 vang va mau nau den, ting dat mat rat toi
x0p. Dung trong dat dao dong tir 1,06 - 1,15; tang
dat mat c6 nhiéu mun, 4m uwét. Tang dat day 16n
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hon 70 cm; thanh phan co gi¢i dat tir thit nhe,
trung binh dén ning, ti 1é 1an da it, kha niang tham,

thoat nuoc tot. Tang nay dat déu hoi chat (Bang
4).

Bang 4. Tinh chét vat Iy ctia @4t khu vuc c6 Khoéi tia phan b tai VQG Ciic Phuong

So6 hiéu | Tang dat | Dung trong L Thanh phan co gi6i .
ST ore | em) @/em’) | POM T | Limon () | Set@p | NS
1 KT01 0-30 1,08 Hoi chat 16,84 32,92 50,24 b6 vang
2 KT03 0-30 1,07 Hoi chat 13,05 32,78 54,17 Nau den
3 KT06 0-30 1,06 Hoi chat 14,08 33,36 52,56 Nau den
4 KT09 0-30 1,11 Hoi chat 12,67 33,64 53,69 b6 vang
) KT12 0-30 1,13 Hoi chat 12,82 32,52 54,66 Nau den
6 KT15 0-30 1,12 Hoi chat 13,08 33,17 53,75 Nau den
7 KT18 0-30 1,11 Hoi chat 13,10 35,46 51,44 Nau den
8 KT21 0-30 1,09 Hoi chat 12,86 31,11 56,03 b6 vang
9 KT24 0-30 1,15 Hoi chat 12,46 30,30 57,24 Nau den

Bang 4 cho thdy, dat khu vuc c6 Khoi tia
phan bo c6 do chua tir chua it dén rat chua, pHyg,
dao dong tir 4,38 - 5,27, pH g tir 3,31 - 3,90. Ham
luong hitu co, N téng s6 tang mat & muc trung
binh dén giau; ham luong P tong so, P dé tiéu, K
tong so va kali dé tiéu déu & mutc ngheo. Diéu

kién dat chua va nhiéu mun phan anh tinh dac
hitu caa loai nay trong cac sinh canh ring tha
sinh 4m thap. Diéu nay phu hop véi két qua
nghién ctu cua FAO (2006) [8], cac loai thuc vat
duoi tan thuong wu tién diéu kien dat cé pH thap
va giau chat hitu co.

Bang 5. Tinh chat héa hoc ctia dat c6 Khoi tia phan b tai VQG Ciic Phuong

<1 . < Cac-bon htu | DPam dé Ph? t Bho E{ah
STT So hiéu | Tang dat pH pH cotng s6 fiou dé tieu dé tieu

OTC (cm) 20 K 0C% N%) (mgP,0;/ | (mgK,0/

100 g dat) 100 g dat)
1 KT01 0-30 4,38 3,31 1,87 1,99 0,46 5,18
2 KT03 0-30 4,88 3,78 1,76 0,62 0,88 5,92
3 KT06 0-30 4,82 3,80 1,95 0,76 0,93 6,39
4 KT09 0-30 5,11 3,83 1,33 0,54 0,89 4,21
5 KT12 0-30 5,27 3,90 1,37 0,80 0,87 4,34
6 KT15 0-30 5,01 3,81 1,41 0,68 0,92 4,18
7 KT18 0-30 4,82 3,74 1,37 0,21 0,70 3,98
8 KT21 0-30 4,95 3,86 1,82 0,73 0,74 5,74
9 KT24 0-30 5,03 3,75 1,44 0,28 0,75 5,18

3.2.3. Pac diém cau truc lAm phan noi cé Khoi
tia phan bo

3.2.3.1 Pdc diém cau tric ting cay cao

- Mat do va cdc chi tiéu sinh truong cua Iim
phan

bic diém céau triuc 1am phan va cac chi tieu
sinh trudng ctia cay Khoi tia tai cac trang thai rung
khéac nhau duoc thé hién ¢ bang 6.

Két qua cho thay, Khoi tia phan bo & tat ca cac
trang thai rirmng nhung mat d6 khac nhau ro rét. O
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trang thai IC, s6 cay Khoi tia chi dat 5 - 10
cay/OTC, tuong tng v6i G/ha rat thap (0,55 - 2,24
m2/ha) va trit luong 1,25 - 9,27 m3/ha. Tai trang
thai IIA, s6 luong Khoi tia tang lén 8 - 30 cay/OTC
cung voi sy gia tang G/ha (1,99 - 8,36 m2/ha) va
trit luong 11,76 - 46,62 m3/ha. O trang thai IIB,
Khoi tia van duy tri & mirc 13 - 20 cay/OTC, trong
khi G/ha va M/ha tang lén 9,01 - 15,26 m2/ha va
67,34 - 95,33 m3/ha. Khoi tia dat mat do cao nhat &
IIIA1 va IIIA2 (18 - 33 cay/OTC), tuong ung voéi
G/ha 17,86 - 32,10 m2/ha va M/ha 101,25 - 227,29

83




KHOA HOC & CONG NGHE

m3/ha. O trang thai I1IB, du G/ha dat 30,17 - 68,02
m2/ha va M/ha rat lon (268,88 - 938,99 m3/ha), so
cay Khoi tia dao dong 15 - 38 cay/OTC. Diéu nay
cho thay, Khoi tia vu thich cac trang thai IIIA1 -
[IIA2, noi cau trac rimg 6n dinh va tan che thich
hop. Diéu nay phu hop véi ghi nhan ctia Tran
Quoc Tuan (2021) [9], khi Khoi tia chta yéu gap &

rimg thit sinh 4m va tan che 6n dinh. Xu huéng
tang mat do loai theo muc do phat trién cua rimg
cling twong dong voi nhan xét cta Fang va cs
(2024) [10], theo @6 cac loai chiu bong cé wu thé
khi cau truc rimg 6n dinh. Nhu vay, su phan bo
Khoi tia tai VQG Cuc Phuong 1a nhat quan voi dac
diém sinh thai da duoc cong bo trudc day.

Bang 6. Mot s6 chi tiéu sinh trudng ctia 1am phan noi c6 Khéi tia phan bg

Trang D, N/ha G/ha M/ha S0 hr(_):r.lg, il
thiirimg | 1€ | (@m) | D@ | cay (m?) ) Khoi tia
(cay/0OTC)
KT15 7,56 4,83 120 0,55 1,25 5
KT10 11,81 6,43 70 0,84 2,52 10
IC KT09 17,36 5,50 40 1,08 3,21 7
KT20 8,62 7,19 160 0,98 3,61 8
KT07 14,75 8,36 70 1,55 8,14 )
KT17 11,57 8,26 170 2,24 9,27 6
KT21 10,40 8,52 240 2,52 11,76 8
KT16 11,05 7,94 260 2,94 12,78 12
ITA KT25 13,70 12,33 120 1,99 14,13 16
KT19 11,61 8,63 380 5,66 34,24 30
KT13 13,24 9,91 470 8,36 46,62 21
KT18 15,98 10,43 420 10,83 67,34 20
1B KT26 18,85 12,42 190 9,01 79,17 15
KT14 14,86 11,82 620 13,06 83,63 15
KT12 15,69 10,98 630 15,26 95,33 13
KT11 16,45 9,97 630 17,86 101,25 18
II1A1 KT08 21,24 9,97 350 18,80 114,89 21
KT02 17,59 10,55 730 23,45 148,03 25
II1A2 KT03 23,45 11,58 560 32,10 227,29 33
KT04 25,69 11,02 490 37,20 268,88 36
KT27 26,90 14,56 360 30,17 287,42 15
KT01 19,77 10,13 610 31,74 300,86 21
B KT06 22,96 11,12 590 48,50 337,32 38
KT22 23,23 13,19 600 46,43 483,70 17
KT05 28,11 11,85 550 60,95 561,50 32
KT23 24,39 13,73 490 53,89 646,12 18
KT24 28,73 15,04 420 68,02 938,99 31

- T6 thanh loai tang cay cao

Té thanh cho cac trang thaéi rimg noi c6 Khoi
tia phan b6 duoc téng hop & bang 7.

Két qua té thanh cho thay, Khoi tia phan bo
chu yéu ¢ cac trang thai IIB, IIIA1 - IIIA2 va IIIB,
noi tang cay cao kha da dang va tan che trung binh

dén day, voi cac loai wu thé nhu: Nho vang (18,3 -
38,5%), Vang anh (5,7 - 22,8%) va Sang (16,8 -
25,4%). biéu nay cho thay, Khoi tia thich nghi tot
trong cac quan xa c6 cau truc 6n dinh, am do cao,
dic trung cua rimg phuc héi trung binh dén giau.
O trang thai IC va IIA, khi cac loai uu thé don dang

84 NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 1/2026



KHOA HOC & CONG NGHE

(nhu Co khet 32,4% hay Re 24,9%), Khoi tia xuat hien
nhung it 6n dinh hon. Xu huéng nay tuong dong voi
két qua nghién ctru Nguyén Thi Thuy Viét va cs
(2017) [11] tai VQG Cuc Phuong, khi ghi nhan Khoi
tia phan b6 nhiéu dudi tan rimg 4m, do che phu tir

0,6 - 0,8 khi cho rang Khoi tia wu tién cac quan xa
rimg thit sinh véi cau trac tan twong doi khép kin.
biéu nay cho thay, phan bo Khoi tia chiu anh huéng
1o boi do che tan va tinh da dang quan xa rimg va co
tinh nhat quan so voi cac nghién ctru trudc.

Bang 7. T4 thanh ting cay cao noi c6 loai Khéi tia phan bé tai VQG Ciic Phirong

”ljl.rar‘lg OTC Cong thte t6 thanh
thai ring
KT20 5,2 Ba dau + 32,4 Co khet + 22,3 Com + 7,2 Pon nem + 12,4 L4 nén + 6,4 Ngai + 9,5
IC Nhoi + 4,75 loai khac
KT07 | 53,7 Bong bac + 17,2 Man dia + 10,6 Sang + 18,5 Truong mat + 18,5 loai khac
KT21 | 13,8 Dé + 15,6 Duéng + 7,4 D6 ngon + 10,1 Oi + 249 Re + 12,4 Truong + 15,99 loai khac
I1A 6,3 Bim bip + 29,2 Boi 10i bao hoa + 7,8 Ca muo6i + 10,6 Duéng + 7,9 Gao + 12,0 Mé
KT16 | oy
co ke + 26,16 loai khac
KT18 10,6 Btra + 5,2 Cang ké + 18,3 Nho vang + 7,0 Nhoi + 8,8 Re + 7,9 Sau + 8,4 Than
IIB mat + 13,4 Vang anh + 20,3 loai khac
KT26 | 7,3 Cho chi + 6,2 Dé + 6,4 Mau ché + 38,5 Thi + 22,8 Vang anh + 18,85 loai khac
KT11 | 37,0 Nho vang + 17,7 O r6 + 35,6 Vang anh + 9,77 loai khac
IITA1 KTOS 5,5 Budi + 10,8 Cho chi + 5,5 Dau da dat + 16,8 Phuong + 12,9 Re + 21,9 Sang + 12,4
Sau + 8,6 Vang anh + 14,26 loai khac
ITIA2 KT03 | 5,1 Péng tién + 9,2 Mun + 6,5 Nhoi + 25,4 Sang + 28,5 Truong van + 25,32 loai khac
KT04 | 29,3 Calb + 6,9 Nang trung + 38,5 Nho vang + 5,7 Vang anh + 19,53 loai khac
8,0 Loc vimg + 6,5 Mau cho + 5,8 Phan ma + 20,9 Tram + 20,6 Vang anh + 5,3 Xoan
I1IB KT27 Ny
+ 32,87 loai khac
KT23 | 37,8 Cald + 5,7 Com trau + 31,4 Nho vang + 6,8 Vang anh + 18,22 loai khac

3.2.3.2. Pdc diém ting cay bui, tham tuoi

- bac diém tang cay bui: Két qua diéu tra
thanh phan cay bui cho thay, thanh phan cay bui &
tai khu vuc nghién cttu kha da dang, gdm mot so
loai nhu: Lau, Tam tang, Bo mdy, Ngdy, Mua, Don
nem, Ot rimg, Trong dia... Cac cay bui c6 chiéu
cao trung binh 1,40 m, d6 che phu cta cac loai cay

bui dao dong tir 32,20 - 81,0%.

bic diém tham twoi: Thanh phan tham tuoi &
tai khu vuc nghién ctu c6 cac loai cay chu yéu:
Duong xi, Co 14 tre, Ging gi6, Van nién thanh,
Thién nién kién... Chiéu cao trung binh ctia tham
tuoi 1a 0,76 m va do che phu 1a 45%.

Bang 8. Thanh phan cay bui tai khu virc diéu tra tai VQG Ciac Phuong

OTC Mot s6 loai cay bui chinh H,, (m) Do che phu (%)
KT01 Mua, Lau, Don nem 1,5 56
KT03 Trong diia tuyén, Don nem, Mua, Tam tang 1,54 41
KT06 Don nem, Bo mdy, Ot rimg, Mo, Mua 1,12 81
KT09 Mua, Trong diia tuyén, Don nem 1,16 63
KT12 Lau, Mua 1,26 40
KT15 Mua, Pon nem,Trong daa 1 30
KT18 Kim cang, M4 tién day, Trong dia, Lau 1,75 37
KT21 Pon nem, Bo méy, Ot rimg 1,64 37
KT24 Mua, Don nem, Trong dia 1,52 42
KT27 Kim cang, M4 tién day, Trong dia, Lau 1,51 34
Trung binh 1,4 46,1
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Bang 9. Thanh phin tham tuoi tai VQG Ctic Phuong

OTC Mot s6 loai cay bui chinh H, (m) Do che phu (%)
KT01 | Taivoi, Van nién thanh, Duong xi, Co lao, Se... 0,8 60
KT03 | Co lao, Se, Quyén ba, Van nién thanh, Thién nién kién 0,5 80
KT06 | Quyén ba, Van nién thanh, Thién nién kién 0,65 30
KT09 | Tai voi, Bong bong, Duong xi 0,7 50
KT12 | Rau hum, Quyén b4, Cao cang, Van nién thanh 0,85 70
KT15 | Thién nién kién, Trau ba, Téi rimg, Tai voi 0,6 65
KT18 | Se, Cao cang, Quyén b4, Toi rimg 1,2 45
KT21 | Se, Chudi, Sa nhan 0,55 75
KT24 | Guot, May, Gung gio, Long culi 0,65 55
KT27 | Duong xi, Se, Ray, Quyén ba, Thao qua, Dong xanh 0,7 60
0,72 59

Trung binh

AR LT g J XS
Hinh 4. Mot s6 loai cay bui tham turoi noi Khoi tia
phan bd tai VQG Ciic Phuong

3233 Pac diém ting cdy tdi sinh cua loai
Khoi tia

]

Két qua diéu tra cho thdy, t6 thanh tang cay
tai sinh cta cac trang thai rimng c6 Khoi tia phan
b6 & cac khu vuc nghién cttu c6 su khac biet kha
ro vé so luong va thanh phan loai. So loai cay tai
sinh & cac trang thai dao dong kha 1om, tir 13 - 45
loai va so loai wu thé tham gia vao cong thuc to
thanh loai cay tai sinh cting dao dong lon, tit 3 -
13 loai. Piéu nay cho thay, trong céac trang thai
rimg tu nhién c6 Khoi tia phan b6 c6 kha nang tai
sinh & mc kha cao. Tuy nhién, cac loai nay chua
yéu 1a loai cay g6 tai sinh co gia tri kinh té khong
cao. Két qua diéu tra tai sinh loai Khoi tia duoc
thé hién & bang 10.

Bang 10. Dic diém ngudn gdc cay tai sinh Khoi tia tai VQG Citic Phuong

Tai sinh hat Tai sinh choi
TT Chidu cao (cm) - Phachhat - Tong | TT Chidu cao APhanI; chatC Tong
1 <50 28 15 0 43 1 <50 4 2 1 7
2 50 - 100 26 13 1 40 2 50 - 100 5 2 1 8
3 101 - 150 35 13 0 48 3 101 - 150 8 2 1 11
Téng 89 41 1 131 Tong 17 6 3 26
Ty 1e (%) 67,94 | 31,30 | 0,76 | 100 Tyle %) |654|23,1|11,5| 100

Két qua diéu tra tai 135 ODB da ghi nhan téng
cong 131 cay Khoi tia tai sinh bing hat, chiém
83,44% téng so ca thé tai sinh, cling voi 26 cay tai
sinh chéi (16,56%). Diéu nay khang dinh kha nang
tai sinh tu nhién ctia Khoi tia 1a rat cao, chti yéu la
tai sinh hat. Bang 10 cho thdy, phan 16n cay tai
sinh hat cé chiéu cao > 100 cm (chiém 36,6%) va
pham chat tot (loai A chiém 67,94%). Trong khi do,
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cay tai sinh choéi ciing dat ty 1é kha tot vé chiéu cao
(> 100 cm chiém 42,3%) va phdm chat loai A
(65,4%).

Tai sinh bang hat 1a phuong thic tai sinh
chinh, thé hién kha nang duy tri va mé rong quan
thé trong diéu kién tu nhién. Tai sinh chéi tuy it
hon nhung lai 1a co ché bao tén gen khi ca thé me
bi tén thuong hodc canh tac khong triet dé. Viéc
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khai thac Khoi tia can han ché toi da hinh thic
chat ca than hodc nho ca goc, boi diéu nay lam mat
kha nang tai sinh chdi - nguén luc quy bau trong
bao toén loai. Do d6, can két hop cac bién phap
khoanh nu6i xdc tién tai sinh tue nhién va bao vé
cay me, dac biét tai cac khu vuc c6 mat do tai sinh
cao. Dong thoi, wu tién diéu tra cac nhan té anh
hudng dén ty 1é tai sinh chéi, tir d6 dé xuat ky
thuat lam sinh phu hop nhidm phuc héi rimg cé
Khoi tia mot cach bén vimg.

Hmh 5 ‘Cay IG101 t1a tai sinh tai VQG Cuc Phuo'ng

4. KET LUAN

Cay Khoi tia c6 chiéu cao trung binh tit 0,5 -
3,0 m, thuomg moc don truc, than cay nhan, khong
long, vd mau xam nhat; phan than ré bo cé ciu
truc réng xop. L4 tap trung & phan ngon. Tan 14
rong tir 0,35 - 0,86 m. Chiéu dai trung binh 14 banh
té tir 32,5 - 42,4 cm; chiéu rong trung binh 14 banh
té tir 6,5 - 10,3 cm. Hoa moc thanh chum, dai 10 -
15 cm, truc chinh mang 4 - 6 truc thit cap, truc tht
cap mang 5 - 10 hoa.

Cay Khoi tia phan b & noi co khi hau 4m mat
quanh nam, nhiét d¢ trung binh khoang 22,5°C; do
am trung binh 1a 85%, lvong mua dao dong tir 1.700
- 2.200 mm, thanh phan co gi6i dat tir thit nhe,
trung binh dén nang, pHy,, dao dong tir 4,38 - 5,27,
pH (i tir 3,31 - 3,90.

- S6 luong ca thé Khoi tia phan b6 dao dong
tir 50 - 380 cay/ha, tap trung nhiéu nhat tai cac
trang thai rimg giau 4m (IIIA2, IIIB), noi c6 do
tan che cao va d0 4am dat 1on. Cac loai cay g6
chiém wu thé trong t6 thanh chti yéu bao gom: Dé
gai Bac bo (Lithocarpus spp.), Chan chim
(Sloanea spp.), Mo (Manglietia glauca), Soi
(Quercus spp.). Cay bui tham tuoi cht yéu gém:
Lau, Tam ting, Bo miy, Ngdy, Mua, Pon nem, Ot
rimg, Trong diia. Loai Khoi tia tai sinh bang hat,
cht yéu & pham chat A.

LOI CAM ON

Bai bdo Ia san pham nghién cuu cia dé tai
“Nghién citu bdo ton, khai thic va phat trién
nguon gen cdy duoc liéu cdy Khoi tia (Ardisia
silvestris Pitard) tai tinh Ninh Binh’, 12 dé tai cap
tinh, do S¢ Khoa hoc va Cong nghé tinh Ninh Binh
quan Iy, Vién Nghién cuu Lam sinh chu tri thuc
hién, thoi gian thuc hién tir nam 2023 - 2026. Trong
qué trinh thuc hién nghién ciu cua dé tai, nhom
tic gid da nhdn duwoc swr quan tam, giup do va tao
diéu kién thuan loi cia S¢ Khoa hoc va Cong nghé
tinh Ninh Binh, Vién Nghién ciu Lim sinh, VQG
Cuc Phuong, nhém tac gid xin cadm on vé sur gitp
do quy bau do.
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STUDY ON THE MORPHOLOGICAL CHARACTERISTICS, DISTRIBUTION, AND
REGENERATION OF ARDISIA SYLVESTRIS PITARD IN CUC PHUONG NATIONAL PARK

Hoang Thi Nhung’, Pham Dinh Sam’, Tran Nhat Tan’,

Bui Thanh Nam?, Trinh Thu Hoai®, Truong Tat Do*

Silviculture Research Institute

?Cuc Phuong National Park

*Ninh Binh Department of Science and Technology

*Administration of Forestry - Ministry of Agriculture and Enviroment
Abstract

Ardisia sylvestris Pitard belonging to the family Myrsinaceae, is a native plant species widely
distributed in tropical moist forests of Vietnam. This species holds high medicinal value and is
commonly used in traditional medicine to treat stomach disorders, ulcers and to support
digestion. This paper provides scientific information on the morphology and distribution of A.
sylvestris in Cuc Phuong National Park. The research results show that, in terms of
morphological characteristics, A. sylvestris reaches an average height of 0.5 - 3.0 m and usually
grows monopodially. The stem is smooth, glabrous, with light gray bark; the creeping rhizome
has a spongy hollow structure. Leaves are concentrated at the top of the stem. Flowers are
arranged in clusters, 10 - 15 cm long; the main axis bears 4 - 6 secondary axes, each carrying 5 -
10 flowers grouped into umbels. In terms of distribution, the habitat where A. sy/vestris grows
has a cool and humid climate year-round, with an average temperature of about 22.5°C. Relative
humidity is high and fairly stable throughout the year, averaging 85%. Average rainfall 1680 mm.
Soil bulk density varies between 1.06 and 1.15; the topsoil is rich in humus and moist. Soil depth
exceeds 70 cm; soil texture ranges from light to medium and heavy loam, with low stone content,
good water infiltration and drainage. Soil pH ranges from slightly acidic to highly acidic. The
number of A. sylvestris individuals recorded ranges from 50 to 380 trees per ha, with the highest
density found in moist rich forest types (IIIA2, I1IB), where canopy cover and soil moisture are
high. The species regenerates by seeds, mainly of quality grade A.

Keywords: Ardisia sylvestris, morphology, distribution, silviculture, Cuc Phuong National Park.
Ngay nhan bai: 31/10/2025

Ngay chuyén phan bién: 24/11/2025
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TOM TAT

Thuoc bao ve thuc vat (BVTV) thao moc 1a cong cu quan trong trong quan ly dich hai téng hop,
dac biet trong boi canh phat trién nong nghiép hiru co. Tong hop cac nghién ctru cho thay, da co
571 loai thuc vat duoc sang loc (giai doan 2007 - 2014), trong d6 48 loai c6é hoat tinh trir sau
khoang (S. Zitura) va 237 loai c6 hoat tinh trir ndm bénh (B. cinerea, C. gloeosporioides). Hién c6
189 loai thuoc BVTV thao moc duoc phép stt dung & Viet Nam (chiém 18% téng s6 thuéc BVITV
sinh hoc), cht yéu tir 5 hoat chat: Matrine, azadirachtin, saponin, rotenone va eugenol, nhung
hau hét déu nhap khau hodc dong goi trong nudc. Vit Nam s hitu ngudn nguyén liéu phong
phu nhu: Neem (Azadirachta indica), ruoc ca (Derris spp.), khé sam (Sophora spp.), thanh hao
(Artemisia spp.), bach dan (Eucalyptus spp.), tram (Melaleuca spp.) voi tiém nang va kha nang
tmg dung cao. Dé phat trién thuéc BVTV thao moc quy mo cong nghiép, can ting cuong nghién
ctru sang loc cac loai cay giau tai nguyeén, chi phi thap va dé tng dung, dong thoi tang cudong hop
tac quoc té dé tiép can cong nghé tién tién, tao da phat trién bén vimg cho nganh thuoc BVTV

thao moc Viét Nam.

Tie khéa: Thuoc bado vé thure vt thao moc, thure vt Viet Nam, tong quan nghién ciu.

1. AT VAN BE

Thuéc thao moc (Botanical hodc Plant
pesticides) 1a loai thuéc c6 ngudn goc tu nhién co
thé kiém soat duoc dich hai theo co ché khong
doc, than thién voi moi truong va dé st dung.
Nhing loai thudc thdo moc nay cé hiéu qua trir
sau twong tu thuoc hoa hoc; nhung khong dé lai
du luwong thudéc trong san phdm, khong gay o
nhiém moi truong, khong anh hudng toi sttc khoe
con nguoi, khong gay hién tuong nhon thudc,
khang thuoc cta dich hai,... vi chat doc trong
thuoc thao moc 1a cac hop chat thién nhién nén
sau khi sit dung dé bi phan hiy trong moi truong
tee nhién. Thuoc thdo moc tac dong dén con tring
gay hai bing cach gay ngan an, xua dudi, ngin su
1ot x4c, ngan can su dé trimg, gay doc va giét chét
con trung [1, 2].

Trén thé gioi, nghién cttu vé thuoc BVTV sinh
hoc da co6 tir lau va cha yéu tap trung vao ché

phdm vi sinh vat, st dung chat khang sinh va
thuoc thdo moc dé phong trir sau, bénh. Trong
nhitng thap ky gan day, viéc nghién cttu stt dung
thuoc BVTV c6 nguodn goc tir cay doc thién nhién
kha soi dong. Hién nay thé giéi da biét hon 2.500
loai thuc vat thuoc 235 ho, c6 kha nang trir mot so
loai sau, bénh hai cay trong [3]. Mac du cé tiém
ning nguon thuc vat ty nhién dang chu y dé phat
trién thuéc BVTV thdo moc, nhung khong cé
nhiéu loai thuoc thdo moc thuong mai duoc tim
thay tren thi truong va chi duoc st dung cho so
luong nho cac loai cay trong 1a san phdm ctia nong
nghiép hitu co [4]. Thuoc BVTV thado moc co6 thé
duoc ché bién theo nhiéu cach khac nhau: Thuc
vat tho duoi dang bot; dang chiét xuat hodc dang
hoat chat, duoc pha thanh dung dich hodc hén
dich [5]. Mot s6 san phdm da duoc stt dung trong
quan ly dich hai c6 nguon goc tir thuc vat nhu:
Neem (Azadirachta indica), cuc trit sau
(Pyrethrum cineraciifolium Trev.), hanh tay
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(Allium cepa), nghe vang (Curcuma longal.), qué
(C. zeylanicum), dau lai (Jatropha spp.), ging
(Zingiber officinale), cac loai chi cdc van tho
(Tagetes) va cac loai chi dai kich (Euphorbia) (6 -
8]. Mot s6 san pham c6 nguédn goc thuc vat duoc
dang ky 1a thuoc BVTV sinh hoc nhu thudc théao
moc tir cay neem; thudc thdo moc tir cay cuc trie
sau; thuoc thao moc tit cay Ryania, thudc thao moc
tir cay Sabadilla [9]. Cac loai thuoc BVTV thuong
mai chinh hién dang duoc sit dung chita pyrethrin,
rotenone, azadirachtin va tinh dau [10]. Thuéc
BVTV thao mdc la cong cu quan trong trong quan
ly dich hai tong hop va viéc trién khai thuéc thao
moc sé tang lén trong thap ky ti€p theo khi phat
trién m& rong nong nghiép hiru co. Tuy vay, viéc
lya chon thuc vat khong dung cach sé lam tang chi
phi san xuat thuoc thao moc, lam cho nong dan va
nha san xuat kho chdp nhan. Vi vay, can tang
cuong nghién ctru va sang loc nhitng loai cay giau
tai nguyén, chi phi phat trién thap, d€ nong dan va
nganh cong nghiép san xuat dé chap nhan [11].

La mot nudc nhiét doi, thanh phan cay c6 hoat
tinh sinh hoc & nudc ta kha phong phu. Tt xa xua
nhan dan da c6 kinh nghiém st dung mot s6 loai
thuc vat c6 doc nhu hat na (Annona squamosal..),
hat ct dau (Pachyrhizus erosus (L) Urb.), cay
bach bo (Stemona tuberosa Lour.),... dé trit chay,
ran, rép; cay dau giun (Chenopodium
ambrosioides 1.), cay lwu (Punica granatumL.),...
dé trir giun san. Mot s6 loai thuc vat nhu: Hat than
mat (Milletia ichthyochtona Drake), hat mac bat
(Antheroporum pierrei Gagnep), cay thuoc ca
(Derris elliptica),... duoc khai thac st dung dé
danh bat ca. Tuy nhién, chua c6 két qua nghién
ctru va téng két day da nhimg kinh nghiém nay.
Nam 1960, cong trinh nghién ctru dau tién & nudc
ta vé hiéu luc trir sau hai ctia mot so loai thuc vat
da duwoc cong bo [12]. Cac két qua nghién ctu
trong hon 60 nam qua da cho thdy, cé rat nhiéu
loai thuc vat ¢ Viét Nam chtta cac hoat chat co kha
nang phong trir sau, bénh, cé tiém nang lam thuoc
BVTV thao moc. Tuy nhién, cac nghién ciu vé
thudc thdo moc & nudc ta con kha khiém ton, chua
twong xung va chua phat huy hét tiém nang
nguyeén liéu sin co trong nudc. Chinh vi vay, viéc
danh gia tiém nang stt dung cac loai thuc vat & Viet

Nam lam thuoc BVTV thdo moc 1a rat can thiét.
Trén co s& do lua chon loai thuc vat phu hop dé
tao ché phdm thuoc BVTV thao moc.

2. PHUONG PHAP NGHIEN CUU

Nghién ctru st dung phuong phap tong quan
tai lieu dé xac dinh s6 luong cac loai thuc vat &
Viét Nam c6 kha nang trir sau, bénh gay hai da
duoc cong bo; stt dung cach ti€p can hé thong cac
phuong phap nhu: Ké thira; diéu tra, thu thap
thong tin; tong hop thong ké, phan tich.

+ Phuong phap ké thira: Ké thira cac tai lieu,
s6 lieu, bao cao vé vé cac loai cay c6 hoat tinh sinh
hoc, cac loai cay c6 kha nang trir sau va khang
nam, cac loai thuc vat tai Viet Nam co tiém nang
stt dung lam thuéc BVTV thao moc

+ Phuong phap diéu tra, thu thap thong tin:
Nghién cttu, diéu tra, thu thap cac thong tin, tai
lieu vé cac loai thuc vat tai Viet Nam c6 tiém nang
stt dung lam thuéc BVTV thao moc.

+ Phuong phap téng hop thong ke, phan tich:
Dua trén cac nguon thong tin, tai liéu, so lieu thu
thap duoc, tién hanh téng hop thong ke, phan tich
thanh bang biéu, dir lieu,... phuc vu cho van dé
nghién ctru.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hoat tinh sinh hoc cta cac loai thuc vat
ban dia

3.1.1. Tiém nang st dung cdc loai thurc vat tai
Viét Nam Iam thuoc BVTV thdo moc

Két qua thong ké téng hop cho thy, Viet Nam
c6 khoang 13.200 loai thuc vat trén can, trong so
d6 nhiéu loai thuc vat c6 kha nang trir sau, bénh
gay hai cay trong [13 - 15]. Giai doan 2007 - 2009,
cac nha khoa hoc & Vién Héa hoc va DPai hoc
Dusseldorf, Puc da thu hai dueoc 305 mau thuc vat
thudc 160 loai & cac viing khac nhau ctia nuwéc ta.
Két qua nghién ctru sang loc hoat tinh trir sau, trir
nam bénh hai cay cho thay, c6 6 loai trir siu manh
va 12 loai trir nAm bénh Botrytis cinerae [16]. Giai
doan 2010 - 2012, cac nha khoa hoc & Vién Bao vé
thuc vat va Viéen Hoa hoc da thu hai duoc 52 mau
thuc vat tir 41 loai & cac vung trung du mién nui
Bic bo, dong bang song Hoéng, duyén hai Bac
Trung bo, Nam b¢ va Tay Nguyeén; da chiét xuat
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duoc 92 mau va danh gia kha nang tc ché su phat
trién clia nam B. cinerea, C. gloeosporioides. Két
qua cho thay c6 18 mau tc ché 100% su phat trién
ctia ndm B. cinereava 16 mau tc ché 100% su phat
ctia nam C. gloeosporioides, c6 6 loai thuc vat co
trién vong dé€ san xuat ché pham thuéc BVTV la
nghé (Curcuma longa), t6i (Allium sativum), ho
tieu (Piper nigrum), bach hoa xa (Plumbago
zeylanica), ngau (Aglaia duppereana) va trau
khong (Piper betle) [17]. Giai doan 2011 - 2014,
cac nha khoa hoc & Vién Héa hoc, Vién Bao vé
thuc vat va DPai hoc Dusseldorf, Pic da thu hai
duoc 612 mau (gdém nhiéu bo phan khac nhau cia
cay nhu 14, ré, canh, qua....) tir 370 loai thuc vat
thuoc 96 ho khac nhau tai Vuon Quoc gia Cuc
Phuong va mot s6 dia phuong khac & Viét Nam.
Két qua nghién ctru sang loc hoat tinh trir sau va
trit nAm bénh hai cay trong ctia cac mau dich chiét
tr cac b phan khac nhau cta 370 loai thuc vat thu
hai duoc cho thay, co 46 mau dich chiét tir 42 loai
voi nong do 2.000 ppm c6 hoat tinh trir siu khoang

(Spodoptera litura) véi hiéu luc 40 - 100% va 152
mau dich chiét tir 129 loai véi nong do 1.000 ppm
c6 hoat tinh trir nAm gay bénh théi xam (Botrytis
cinerea) voi hieu luc trén 60%. Két qua nghién ctru
ciing cho thdy, trong cac loai thuc vat thu hai
duoc, c6 nhiing loai khong co6 hoat tinh, c6 nhiing
loai chi c6 hoat tinh trir sau khoang (Spodoptera
litura), c6 nhimng loai chi c6 hoat tinh trit nAm gay
bénh théi xam (Botrytis cinerea), c6 nhimg loai
vira c6 hoat tinh trit siu khoang vira c6 hoat tinh
trit ndm gay bénh thoi xam [18].

Nhu vay, trong giai doan 2007 - 2014, cac nha
khoa hoc & Vién Bao vé thuc vat, Vién Héa hoc va Dai
hoc Dusseldorf da thu hai duoc 969 mau thuc vat
thudc 571 loai tir cac viing khac nhau & nuéce ta (trung
du mién nui Bac bg, déng bang song Hong, duyén hai
Béc Trung bo, Nam bo, Tay Nguyén va mot s6 dia
phuong khac); trong d6 48 loai thuc vat c6 kha nang
trir siu khoang va 147 loai thuc vat c6 kha nang trir
nam bénh (B. cinerea, C. gloeosporioides) (Bang 1).

Béang 1. Két qua nghién ctru vé cac loai thue vat & Viet Nam c6 kha ning phong trir siu bénh hai
giai doan 2007 - 2014 [16- 18]

Giai doan S0 loai thl_,l’.C vat S0 loai thuc vat ¢6 kha nang Tai lieu tham khao
thu hai Trir sau Trir nAm
2007 - 2009 160 6 12 [16]
2010 - 2012 41 - 6 [17]
2011-2014 370 42 129 [18]
Tong so 571 48 147

312 Cic két qud nghién cuu thuéc BVIV
thao moc ¢ Viét Nam

Tt xa xua, ngudi dan da biét st dung mot so
cay doc (hat na, hat ctt dau, cay bach bo, cay dau
giun, cay luu,...) theo kinh nghiém dan gian dé trix
sau hai cay trong. Tuy nhién, chua c6 nghién ctu
téng két day da nhimg kinh nghiém nay. Nam
1960, cong bo cong trinh nghién ctu dau tién &
Viet Nam vé hiéu luc trit sau hai ctia mot s6 loai
thuc vat: Hat than mat, hat mac bat, hat ba dau hay
hat man dé, ré day mat hay thudc ca...[12]. Theo
két qua tong hop ctia Nguyén Duy Trang (1995):
truoc day mot so6 cay doc da duoc st dung don
gian theo kinh nghiém dan gian dé trir sau hai cay
trong, tuy nhién khi thuéc BVTV héa hoc tran vao

Viet Nam, thuoc thao moc bi quén lang. Pau thap
nién 80, bat dau c6 nhirng nghién ctu vé hiéu qua
phong trir sdu hai ctia mot s6 loai thuc vat (cay
binh bat Annona glabra, ré cay thuéc ca Derris
elliptica, 1a va qua xoan ta Melia azedarach L., hat
than mat Milletia ichthyochtona Drake, hat ci dau
Pachyrhizus erosus (L) Urb.,...) va mot s6 dang
ché pham tir thuc vat nhue BQ-01 tir qua xoan va
mot s6 cay co tinh dau, ST3 tir cay thanh hao hoa
vang. Cac két qua nghién ctu cho thdy, hat binh
bat Annona glabra va 1a thudc 14 Nicotiana
tabacum L. & nong do 10% c6 thé khong ché duoc
ray lung trang Sogatella fureifera, ré cay thuoc ca
Derris  elliptica va 1la bach dan chanh
Eucalyptusrobusta & nong do6 15% c6 thé lam giam

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 1/2026 91



KHOA HOC & CONG NGHE

mat do ray; dung dich ngam 14 mang cau Annona
muricata & nong do 20% phun lén hat dau xanh cat
gir trong lo thuy tinh, c6 thé han ché duoc mot
xanh Callosobruchus chinensis khi bao quan. Ché
phdm BQ-01 tir qua xoan va mot s6 cay co tinh
dau, c6 tac dung xua dudi rat tot doi voi cac loai
mot hai kho luong thuc. Ché phdm ST3 tir cay
thanh hao hoa vang Artemisia annua L. c6 hiéu
qua trit bo xit dai hai lua Leptocorisa acuta Thunb
kha cao, dat 52,33 - 70,22%; hiéu luc phong trir siu
xanh buom trang Pieris rapae va sau to Plutella
xylostella hai rau cai bap lan luot 1a 66,67 - 100% va
48,89 - 88,89%. Két qua nghién ctru ciia Nguyén
Duy Trang (1995) [19] cho thay, hat na két hop véi
cac loai dung moi (ethanol 96°, acetone, methanol)
c6 hiéu luc phong trir sau to va sau khoang dat
66,25 - 79,84% sau phun 72 gio, bo nhay dat 21,27 -
49,23% sau phun 72 gio; 1a than mat ngam véi nudc
nong do 20% co6 hiéu luc phong trir sau xanh, dat
36,33% sau phun 24 gio va 63,35% sau phun 48 gio,
sau khoang dat 24,65% sau phun 24 gio va 37,78%
sau phun 72 gio; dich chiét hat than mat voi
ethanol 96°, acetone, methanol c6 hiéu luc phong
trir sdu to va sau xanh, dat 82,62 - 96,77% sau phun
72 gio; dich chiét hat than mat v6i acetone va
methanol c6 hiéu luc phong trit sau khoang dat
74,62 - 84,05% sau phun 72 gio; dich chiét ctia hat
than mat voi ethanol 96° chi dat 54,25%; dich chiét
hat ctt dau va ché pham B1 (HCD 95 BHN) déu c6
hiéu qua phong trtr cao (73,9 - 100%) trén cac doi
tuong sau hai (sau to, sau xanh buém tring, sau
khoang, bo nhay hai rau ho hoa thap tu; sau ba ba,
ray xam hai rau mudng; ray xanh hai che; rép hai
ngo; rép hai lta mi; rép hai dién thanh; rép hai lac;
rép hai d6 xanh; bo xit dui to hai tram bau); dich
chiét 14 xoan ta Melia azedarach L. c6 hiéu luc trir
sau to thap (dat 25,72% sau phun 24 gi®) nhung co
hiéu qua cao voi mai (dat 75,5% sau phun 24 gio);
dich chiét bot qua xoan ta ngam v6i nuoc két hop
5% tinh dau thuc vat va 10% dau hoa c6 hiéu qua
phong trit sau to, sau khoang, rép mudi, bo nhay
va ray nau, dat 61,6 - 100,0% sau phun 72 gio [19].
Quach Thi Ngo (2000) da nghién cttu hiéu luc
phong trir rép muoi hai rau cai bap cta dich chiét
mot so thuc vat: Hat ct dau voi luong 15 kg/ha; ré
cay derris voi lwong 20 kg/ha va bot 1a xoan ta véi

luong 28 kg/ha c6 hiéu lyc phong trir 20,5 - 52,6%
sau phun 1 ngay va 31,7 - 65,4% sau phun 3 ngay
[20].

Theo két qua téng hop cua Bui Lan Anh
(2014): 3 loai thuoc BVTV chitra hoat chat limonoid
tt hat, 14 xoan (Neemcide 3000EC, Neemcide
3000SP va Neemcide 3000ES) c6 tac dung xua
dudi, gay ngan va phong trir sau hai cay tréng, sau
hai trong kho luong thuc; ché phdm Limo 3000BR
c6 hiéu qua phong trir mot cao (dat 80 - 90% sau xtx
ly 21 ngay) va co kha nang tc ché 100% sy ndy
mam cta hach ndm; dau hat neem c6 hiéu qua
phong trit cao doi voi su ky sinh va phat trién caa
bo ha trong cu va trén ruong Kkhoai lang [12].
Nguyén Truong Thanh (2006) da san xuat 3 ché
phdm thao moc (CB-03, CE-02 va CH-01) c6 hiéu
qua tiéu diét 6c buou vang cao (dat 79 - 92%),
khong tiéu diét cac loai ca va cac sinh vat thay
sinh khac (trtr 6c van) [21].

Giai doan 2007 - 2009, cac nha khoa hoc Vién
Héa hoc va DPai hoc Duesseldorf, CHLB Duc da
phan lap va xac dinh céu trac caa 6 hop chat co
hoat tinh trit sau manh (rocaglamide A,
rocaglamide I, rocaglamide W, rocagalmide AB,
rocagalmide J va rocaglaol). Ché phdm LQ-NDT02
te dich chiét bach dan 14 lieu (Eeucalyptus
exserta) va ho tiéu thtr nghiém trong phong thi
nghiém va ngoai thuc dia cho két qua trién vong &
noéng do 20 ppm. Ché pham PLUM-NDTO3 tir hoat
chat plumbagin va cac dan xuat cé hiéu luc trir
bénh thoi cay dia lan, da thtt nghiéem budc dau
thanh cong & thanh phé Da Lat [16]. Theo Tran
binh Pha (2011), hat ché va ba sau ép dau co hiéu
luc trit 6¢ buou vang, tuyén trung va sau hai trong
dat cao (dat 76 - 93%) [22]. Két qua nghién ctru ctia
bang Thi Phuong Lan (2012) cho thay, ché phdm
matrine chiét xudt tir cdy khé sam c6 hieu qua
phong trir cao doi véi sau to, sau khoang hai rau
ho hoa thap tu; bo tri hai bau bi, ca chua, dua
chuot; rudi duc 14 dau do (dat 60,3 - 89,73% sau
phun 5 - 7 ngay), nhung co6 hiéu qua thap doi voi
bo nhay (dat 31,13 - 33,76% sau phun 5 - 7 ngay);
ché phidm azadirachtin chiét xuat tit cay neem co
hiéu qua cao do6i voi sau to va sau khoang hai rau
ho hoa thap tu (dat 70,71 - 79,92% sau phun 5 - 7
ngay); hiéu qua trung binh do6i voi réi duc 14 dau
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do (dat 57,41 - 53,78% sau phun 5 - 7 ngay) va hiéu
qua thap doi voi sau duc qua va bo nhay (dat 48,25
- 51,14% sau phun 5 - 7 ngay) [23]. Tt cac loai thuc
vat cé tiém nang khai thac nguyén lieu va kha
nang khang nam cao (nghe, toi, hat tiéu, bach hoa
X4, ngau va trau khong), cac nha khoa hoc & Vién
Bao vé thuc vat va Vién Hoéa hoc da chiét tach
duoc 8 loai hoat chat/nhom hoat chét co6 kha nang
khang nam: Hoat chat curcumin 1,5 - 2,5% va
tumerone vdi ham luong 0,3 - 0,5% tir ci1 nghé; hoat
chat allicin, gallic axit voi ham lwong 0,2 - 0,35% ttr
cu toi; hoat chat piperin voi ham luong 1,0 - 1,3% ti
hat, hoa, 14 ho tiéu; hoat chat plumbagin véi ham
lwong 0,128% tir cay bach hoa xa (Plumbago
zeylanica); hoat chat 4, 5, 7-tri-o-methyl-
kaempferol voi ham luong 0,03% tir 14 ngau; hoat
chat 4-allylpyrocatechol voi ham luong 0,6 - 0,8% tir
14, than trau khong. Pa gia cong duoc 15 ché phdm
trit nAm dé nghién ctru tng dung va thtt nghiém
dién rong, trong d6 ché phidm trir nAm CP7.8 c6
hiéu luc phong trit cao trén nam gay bénh thoi
xam (hiéu luc 76,09%) va nim gay bénh than thuw
(hiéu luc 77,10%) sau 10 ngay phun lan hai, trong
duong voi thuéc hoa hoc va cao hon ché phim
thao moc TP-ZEP18EC dang duwgc ban ngoai thi
truong [17]. Két qua nghién ctru giai doan (2011 -
2014) cho thay cac hoat chat trong cac loai thuc
vat c6 nguodn nguyeén liéu phong phu va cé hoat
tinh trir sau khoang (Spodoptera litura), trit nAm
gay benh thoi xam (Boarytis cinerea) cao: Hoat
chat odorin tir 14 goi nép; hoat chat odorinol tir vo
g0i nép (Aglaia spectabilis); hoat chat:
Rocaglamide A, rocaglamide I, rocaglamide ] ti
canh ngau va hoat chat rocaglaol, rocaglamide AB,
rocaglamide W tir 14 ngau; hoat chat 6-
deacetylnimbin va azadirachtin A tir hat céc hanh
(déu co hoat tinh trir sau khoang v6i hiéu luc 100%
sau 24 gi®); hoat chat arturmerone, curcumin tir ctt
nghé vang tc ché 100% ndm beénh; hoat chat
eugenol, chavicol va 4-allylpyrocatechol tir 14 trau
khong ttc ché 100% nam bénh; hoat chat friedelan-
3-on, (+)- nootkatone, isoimperatorin, isomeranzin,
naringenin tir qua budi Osb. ttc ché 78,75% nam
bénh; hoat chat sideroxilin, citronellol tir 14 bach
dan 14 liéu Eucalyptus exserta F. v. Muell. tc ché
71,25% nam bénh. Pa tao ra duoc 02 ché phim tri
sau hai rau qua (SD-CP-BD-10 va SD-CP-N-5) va 01

ché phiam trir ndm bénh hai cay (FUNBV-NDT-
VD), két qua thir nghiém trong phong thi nghiém,
trén dong ruong dieén hep va dién rong dat hiéu luc
phong trtr sdu va nam bénh cao. Ché phdm SD-CP-
BD-10 va SD-CP-N-5 trén dién rong hiéu luc trie
sau to (Plutella xylostella) dat 51,67 - 53,80%; hiéu
luc trir nhén d6 hai che (Oigonychus coffeae) dat
53 - 55%. Ché pham FUNBV NDT-VD, hiéu luc trir
bénh than thu (Colletotrichum sp.) trén dién rong
dat 49,88% va trr bénh swong mai gia
(Preudoperonospora cubensis) dat 55,23%. Ché
pham gia cong dudi dang ran va long va da duoc
nghién ctru du lwong ngoai dong rudng cing nhu
danh gia doc tinh trén chuot cho két qua an toan
[18]. Trung tam Cong nghé cao, Vién Han lam
Khoa hoc va Coéng nghé Viét Nam (2013) da
nghién ctru va phat trién thuoc BVTV chtta hoat
chat polyphenol tir thuc vat (Anisaf SH-01) c6 kha
nang phong trir mot s6 sau, bénh hai trén che, ca
phé, ho tiéu tai Tay Nguyén (qui mo6 5 ha cho mdi
loai cay trong) [24]. Theo Pao Bach Khoa (2018),
dich chiét ethanol tir cay thanh hao hoa vang (A.
annua) chira hoat chat scoparone cé kha nang trir
c6 long vuc (Echinochloa crusgall) va ray nau
(NVilaparvata lugens) [25]. Lé Dang Quang (2016)
da nghién ctru cong nghé san xuit ché phim
BVTV thdo moc tit cao chiét chita anthraquinon
ctia 14 muong trau (Cassia alata L.). Két qua cho
thay, cao chiét etyl axetat chira téng s6 74,26% cac
hop chét anthraquinone thé hién hiéu qua in vivo
khang nam trén 90% do6i voi bénh dao on do
Magnaporthe grisea, bénh ca chua méc swong do
nam Phytophthora infestans, bénh gi 1a lua mi do
Puccinia recondita va bénh than thu do nim
Colletotrichum gloeosporioides trén cay ot do &
quy mo nha luéi [26]. Vi Dinh Hoang (2017) da
nghién ctu cong nghé san xuat cao chiét chua
anthraquinon tir cay ré cay dai hoang (Rheum sp.)
lam nguyén liéu san xuat thuoc BVTV. Két qua
cho thay, cao chiét diclometan va cao chiét etyl
axetat c6 hiéu qua khang nam B. graminist sp.
hordei dat 95 - 97% & néng do 500 pg/mL; cao
chiét diclometan c6 hiéu qua khang nim P,
infestansdat 100% & nong do 3.000 ppm; emodin co
hieu qua khang nim tang 65 - 88% so voi doi
chimg. Ché phdm DHO-40SC tir cao chiét
diclometan giau hoat tinh cé hiéu qua trir nAm P,
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infestans gay bénh moc suong trén ca chua thuc
nghiém trong nha luéi véi hiéu qua phong trir dat
95,23% [27]. Bui Lan Anh va cs (2018) da nghién
ctru stt dung thuéc trir sau thdo moc (6t + téi +
glmg) trong san xudt rau cai bap (Brassica
oleracea) tai tinh Ha Giang. Két qua cho thay: Thoi
gian sinh truéng clia rau cai bap phun “6t + téi +
gtmg” ngan hon so véi doi ching phun nwoc 1a va
dai hon so véi d6i chung phun thuoc Nurelle D
2.5EC; thoi gian sinh truong & cong thircc phun “6t
+ t0i + gimg” khong c6 su sai khac so voi doi
ching phun thudc Sokupie 0,36AS; s6 14/cay va
duong kinh tan cta rau cai bap & cong thirc phun
“Ot + téi + gung” 16n hon so v6i do6i chimg phun
nudc 1a va nhd hon so véi doi ching phun thuoc
Sokupie 0,36AS; so 14/cay va duong kinh tan &
cong thirc phun “6t + téi + ging” khong co6 su sai
khac so voi d6i chimg phun thuoc Nurelle D
2.5EC. Thudc trir sau thdo moc “6t + toi + ging” c6
hiéu luc phong trir sau hai rau cai bap nhanh va
manh (dat 20,94 - 30,91% sau phun 1 ngay va 75,03
- 77,97% sau phun 5 ngay). Ning suat bap cai &
cong thic phun “6t + téi + gung” (12,91 - 13,27
tan/ha) khong c6 su sai khac so voi doi chimg
phun thuéc Sokupie 0,36AS (12,86 - 13,08 tan/ha).
Ning suét bap cai ¢ cong thic phun “ot + toi +
gimg” (12,91 - 13,27 tan/ha) cao hon so véi doi
chtmg phun nuoc 1a (dat 9,73 - 10,17 tdn/ha) va doi
chimg phun thuoc Nurelle D 2.5EC (dat 11,28 -
12,96 tan/ha) [28]. Pao Bach Khoa (2021) da
nghién cttu quy trinh ky thuat tach chiét hoat chat
cineol va terpineol tir cay tram, bach dan va thong
dé san xuat thuéc BVTV phuc vu noéng nghiép an
toan [29]. Tran Dai Lam (2022) nghién ctru, tng
dung ché phdm nano thao moc (tir ctt nghé) phong
bénh than thu trén cay vai tai tinh Bic Giang. Hiéu
luc ctia ché phdm nano thdo moc tir ci nghé
phong trit nam Colletotrichum spp. gay bénh than
thu trén cay vai vu sém tai huyén Tan Yén ca va
vai chinh vu tai huyén Luc Ngan cii: Sau 3 lan
phun ty 1é bénh dat 1,61%, chi s6 bénh dat 0,34% va
hiéu luc phong trir chi s6 bénh than thue cia ché
phdm cao nhat dat 82,4 % tuong tng v6i néng do
1% (tai huyén Tan Yén ca); ty 1é bénh dat 1,58%,
chi s6 bénh dat 0,35% va hiéu luc phong trir chi so
bénh than thu cta ché phdm cao nhat dat 84,6%
tuong tng voi néng do 1% (tai huyen Luc Ngan ci)

[30]. Pao Bach Khoa (2024) da nghién ctru san
xuat duoc thuoc BVTV thao moc CASAI 1CS (tur
dich chiét axit alginic rong mo va dich chiét
capsaicin qua 6t cay), c6 hiéu luc sinh hoc tir 71 -
77% d6i voi nhén d6é nau hai che, nhén d6 hai cam
va sau to hai rau cai xanh & nong do 0,25 - 0,375%.
M6 hinh 1 ha st dung CASAI 1CS phong trir nhén
d6 nau hai ché theo quy trinh san xuit nong
nghiép hitu co & Cong ty ché Thé hé moi, xa Phu
Ho, thi xa Phu Tho, tinh Phd Tho (ct)) hiéu luc
phong trir dat 72,03% sau 7 ngay xt ly, hiéu qua
kinh t€ mo6 hinh tiang 18,7% (nam 2022) va 19%
(nam 2023) so voi ngoai mo hinh. M6 hinh 1 ha st
dung CASAI 1CS phong trir nhén d6 hai cam theo
quy trinh san xuat nong nghiép hiru co ¢ xa Tho
bién, huyén Vit Quang, tinh Ha Tinh (c@), hiéu luc
phong trir dat 73,19% sau 7 ngay xt ly, hiéu qua
kinh t€ mo hinh ting 15,96% (nam 2022) va 16,61%
(nam 2023) so voi ngoai mo hinh. M6 hinh 1 ha st
dung CASAI 1CS phong trit sau to hai rau cai xanh
theo quy trinh san xuat nong nghiép hitu co ¢ xa
Tu Ra, huyén Don Duong, tinh Lam Déng (ci),
hiéu luc phong trir dat 70,21% sau 7 ngay xu ly,
hiéu qua kinh té mo hinh ting 18,40% (nam 2022)
va 16,63% (nam 2023) so vdi ngoai mo hinh. Kiém
tra doc tinh cdp & phong thi nghiém theo ISO
17025 cho thay, doc tinh cdp dudng miéng 5.000
mg/kg, doc tinh cap dudng da > 2.000 mg/kg, doc
tinh cap duong ho hap LC50 > 1.66 mg/L; kha
nang kich thich mat khong phan loai, kha nang
kich thich da khong phan loai, kha nang gay di
tmg khong phan loai, nhom doc cta thuoc 5GHS;
thuoc khong doc doi voi chim, ca va ong; khong co
du lwong trén trén che, cam va rau cai xanh [31].
Nguyén Thi Ai Nhung (2024) da diéu ché duoc 2
ché phdm sinh hoc 1la KH2022-1 va KH2022-2 ti
cac loai thuc vat ban dia tai thanh pho Hué 1a trau
khong, voi va xoan. Két qua thttr nghiéem quy mo
déng ruong cho thay, 2 ché phadm déu co6 hieu qua
cao trong phong trir sau, bénh va kich thich sinh
truong doi voi cay rau ma va cay ot. Mo hinh rau
ma st dung ché pham KH2022-1 da 1am tang chiéu
rong 14, chiéu dai cuong 14 rau ma, ting nang suat
cay rau ma; dong thoi han ché mot s6 sau, bénh
hai chinh trén ciy rau ma (siu khoang, sau xanh,
bénh dom 14) va lam tang hiéu qua kinh t€ so voi
d6i chimg. M6 hinh trong 6t stt dung ché phidm
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KH2022-2 da lam tiang s6 canh/cay, ty lé dau hoa,
dau qua, ting nang suat 6t; déng thoi han ché mot
s6 sau, bénh hai chinh trén cay ot (sau do xanh,
bénh than thu) va lam tang hiéu qua kinh té so voi
doi chung [32]. Pang Thi Thanh Leé (2025) nghién
ctru ché pham thudéc BVTV thido moc Sapobug
12SL tir qua b6 hon (Sapindus mukorossi Gaertn)
phong trir sau to, sau xanh budm tring, rép trén
rau cai bap, cai xanh va dau cove [33].

Cac két qua nghién cttu & trén da cho thay,
ngudn nguyén liéu phuc vu san xuat thuoc BVITV
sinh hoc & Viet Nam rat phong pht, cac loai thao
moc (neem, rudc ca, khé sam, thanh hao hoa
vang, bach dan, tram, thong, b6 hon, trau, so, sa,
qué...) c¢6 hiéu luc phong trir sinh vat gay hai cay
trong cao. Cac hoat chat da duoc nghién ctu va
tach chiét tir cac loai thuc vat & Viet Nam c6 kha
nang phong trir sau, bénh kha nhiéu: Hoat chat
rotenone tir ré cay dudc c4, hoat chat limonoid va
azadirachtiri tir hat, 14 xoan; hoat chat matrine ti
cay kho sam; hoat chat scoparone tir cay thanh
hao hoa vang; hoat chét odorin va odorinol tir cay
g0i nép; hoat chat rocaglamide va rocaglaol tir cay
ngau; hoat chat 6-deacetylnimbin va azadirachtin A
tir hat coc hanh; hoat chat arturmerone, curcumin
ttr cit cay nghé vang; hoat chat eugenol, chavicol
va 4-allylpyrocatechol tir 14 cay trau khong; hoat
chat friedelan-3-on, nootkatone, isoimperatorin,
isomeranzin, naringenin tit qua budi; hoat chat
sideroxilin, citronellol tir 14 bach dan 14 liéu; hoat
chat anthraquinon tir 14 muong trau va ré dai
hoang; hoat chat polyphenol tir thuc vat; hoat chat
capsaicin tir qua Ot cay; hoat chat cineol va
terpineol tir cay tram, bach dan va thong; hoat chat

capsaicin tit qua 6t cay; hoat chat saponin ttr hat
s, trau, than mat, qua bo hon...

Vé nghién cttu va chuyén giao khoa hoc cong
ngheé, cac dé tai, du 4n nghién ctu, thit nghiém vé
thuéc BVTV thao moc trong thoi gian qua con han
ché va it duoc quan tam, dac biét 1a cac dé tai nghién
ctru cap Nha nudc vé thuoc BVTV thao moc. Mot so
dé tai da duoc nghién ctru va trién khai, tuy nhién
viec tmg dung va chuyén giao vao san xuat con gap
nhiéu kho khan. Mot s6 du an san xuat thir nghiém
nham chuyén giao tng dung vao thuc té san xuat
cting da duoc trién khai trong thoi gian qua chii yéu
la cac ché phdm c6 nguon goc sinh hoc, cac ché
pham thao moc kha it, chi c6 mot s6 ché pham nhu:
Tictack 13.2 BR; Bourbo 83 BR trit 6c buou
vang; Anisaf SHO1-2SL trir sau, bénh gay hai trén
rau, cafe, ho tiéu. Dén nay, viéc chuyén giao, tng
dung két qua cac dé tai nghién cttu vé thuoc BVIV
thao moc van chua dap tmg yéu cau thuc té san xuat
hoac co thé duoc ing dung nhung lai khong thé phat
trién va str dung lau dai.

3.2. Tinh hinh ding ki, san xudt va st dung
cac loai thudc BVTV thdo moc & nudc ta

beén nay, cac thuoc BVTV sinh hoc da duoc
dang ky vao Danh muc thuéc BVTV duoc phép st
dung tai Viét Nam gdém 3 loai: Thudc c¢6 nguon goc
thdo moc chiém khoang 18%; thudc c6 chira céac vi
sinh vat chiém khoang 10% va thuéc nhom hda sinh
chiém khoang 72%. So vdi cac nuoc ASEAN thi Viet
Nam 12 nu6c ding dau vé s6 luong ciing nhu ching
loai thuoc BVTV sinh hoc, chiém 62,8% s6 san phdm
thuoc sinh hoc ctia toan khu vuc [34]. S6 lwong
thuéc BVTV thdo moc dugc phép st dung & nuoc ta
tir nam 2013 dén nay c6 xu huong giam (Bang 2).

Béng 2. S6 lwong thudc BVTV thiao méc duge phép sitr dung & nudc ta tir nim 2013 dén nay [35]

TT Hoat chat Nam | Nam | Nam | Nam | Nam | Nam | Nam | Nam | Nam | Nam | Nam
' 2013 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
1 Matrine 92 90 93 93 84 85 56 55 55 95 95
2 | Azadirachtin | 81 81 84 84 72 73 41 41 42 42 45
3 Saponin 61 61 61 62 57 57 46 46 46 46 46
4 Rotenone 17 17 17 17 16 16 13 13 13 13 13
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5 Eugenol 13 14 13 13

13 12 11 11 11 11 11

6 Polyphenol 5 5 5 5

7 Pyrethrins 3 4 4 4

8 Carvacrol 3 3 3 3

9 Garlic juice 3 3 3 3 3 3 3 3 3 3 3
10 | Cnidiadin | 1 | 1 | 1 | 1 1 1 1 1| 1] 3 | 3
11 | Eucalyptol | 1 | 1 | 1 | 1 1 1 1 1] 1] 1|1
jp | Lychois 11| 1|1 1 1 1 1] 1] 1|1
viscaria
Téng s6 981 | 281 | 286 | 287 | 260 | 261 | 184 | 183 | 184 | 186 | 189

O nudc ta tinh dén nam 2024 c6 189 loai thudc
thao moc da duoc dang ky véi nhiéu tén thuong
mai ctia nhiéu don vi nhu: Hoat chat matrine c6 55
loai (20 thuoc don chat va 35 thuoéc hon hop); hoat
chat azadirachtin c6 45 loai (24 thuoc don chat va
21 thuoc hon hop); hoat chat saponin c6 46 loai (37
thuoc don chat va 9 thuoc hon hop); hoat chat
rotenone c6 13 loai (12 thuoc don chat va 1 thuoc
héon hop); hoat chat eugenol c6 11 loai (5 thudc
don chat va 6 thuoc hén hop); hoat chat
polyphenol c6 5 thuoc hon hop; hoat chat
pyrethrins c6 3 thuoc don chat; hoat chat carvacrol
c6 3 thuoc hon hop; hoat chat garlic juice c6 3 loai
(2 thuoc don chat va 1 thuoc hon hop); hoat chat
cnidiadin c6 3 thudc don chat; hoat chat eucalyptol
c6 1 thudc don chat va 1 thuoc tir dich chiét cay
lychnis viscaria. Thuéc BVTV thao moc duoc phép
stt dung & nuoc ta déu tir 12 hoat chat la: Matrine,
azadirachtin, = saponin, rotenone, eugenol,
polyphenol, pyrethrins, carvacrol, garlic juice,
cnidiadin, eucalyptol va lychnis viscaria. Trong do,
s6 lwong thudc chu yéu tir 5 hoat chat 1a matrine,
azadirachtin, saponin, rotenone va eugenol. Cac
thuoc thdo moc nay déu duoc nhap khau tir nuoc
ngoai hoac sang chiét, dong goi ¢ Viet Nam [35].

Hang nam, luong thuéc BVTV sinh hoc duoc
nhap khau vao Viét Nam khoang 15 - 20% so voi
téng so6 thuoc BVTV nhap khau. Cac san phdm
thuoc BVTV sinh hoc dugc nhap khéu tir cac nudc

phat trién nhu: Trung Quéc, My, An Do, Puc, Han
Quoc, Singapore... Trong do, luong thuoc BVTV
nhap khau tr Trung Qudc 1a nhiéu nhat, chiém
60% khoi lwong nhap khau hang nam véi cac san
phdm nhap khdu chinh la: Abamectin, bacillus
thuringiensis, emamectin benzoate, trichoderma
spp., matrine, azadirachtin, saponin... Tinh dén
nam 2023, nudc ta c6 85 doanh nghiép san xuat
thuoc BVTV, trong @6 cé 72 doanh nghiép cé san
xuat thudc sinh hoc, gdbm thudc vi sinh vat, thao
moc va cac thuéc nhom hoa sinh. Cac co sé san
xuat thuoc BVTV déu ap dung hé thong quan ly
chat luong theo tiéu chuian ISO 9001, hé thong
quan ly moéi truong dat ISO 14001 va phan 16n cac
co s& déu cé phong thtr nghiém kiém tra chat
luong duwoc cong nhan phu hop ISO 17025. Viét
Nam da san xuat duoc gan 30 dang thuéc BVTV
thanh phdm khac nhau nhu: Dang dam dic tan
trong nuéc SL, hat phan tan trong nuéc WG, dau
phan tan OD, dang hat GR... Cic cong nghé san
xuat thuéc BVTV sinh hoc phé bién trén thé gioi
ciing da duoc diang ky, san xuat va tng dung tai
Viét Nam nhu: San xuat thuéoc BVTV sinh hoc
nano, san xuat thuoc BVTV chiét xuat tir thdo moc,
san xuat thuéc BVTV sinh hoc chta cac vi sinh
vat, cac thudc c6 ngudn goc virus hay tir tuyén
trung... Trong d6, san xuat thuéc BVTV thao moc
chu yéu 1a st dung cong ngheé tach chiét tir thuc
vat nhu ché phdm trir sau chita hoat chat tir cay
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xoan An Do (Azadirachta indica A. Juss); thuoc
Chubeca 1.8SL chiét xuat tir cay nuc nac
(Oroxylum indicum) va 1a, vo cay liéu (Salix
babylonica); thuéc Amtech 100EW (Anacardic
axi?) chiét xuat tir vo lua cta hat diéu... [34].

O nuoc ta trong 5 nam gan day (2020 - 2025)
luong thuéc BVTV st dung trung binh 1a 1,58 kg
a.i/ha, trong do6 thuéc sinh hoc trung binh 1a 0,27
kg a.i/ha (chiém khoang 18% téng luong thudc st
dung). Céac loai thudc sinh hoc dugc st dung
nhiéu va hiéu qua nhat hién nay cht yéu la nhom
thuoc trir sau vi sinh Bt dé trir cac loai sau an la
tréen mot so loai cay trong, dic biet la sau to
(Plutella  xylostell) hai rau; ché phim
Trichoderma sp. @é phong trir mét s6 loai nAm co
nguéon goc tix dat nhw: Rhizoctonia solani,
Fusarium spp., Aspergillus spp., Phytophthora
spp., Pythium spp. ... gay cac bénh kho van, 16 c6
ré, chét rap cay con..; thuoc thdo moc chia
azadirachtin, matrine; dich chiét tir mot so cay
trong nhu 14 xoan, bot qua xoan....; cac ché phdm
nam con trung M. anisopliae va B. basiana duoc
tng dung trir sau hai trén laa, cay an qua, cay cong
nghiép, cay lam nghiép, khong nhing dat duoc
hiéu qua cao tai thoi diém phong trir, ma con la
nguodn thién dich dé quan ly sinh vat gay hai lau
dai. Nhom thuoc hoa sinh trit bénh nhu:
Kasugamycin, Validamycin va thudc sinh téng hop
nhu: Abamectin, emamectin benzoate... duoc st
dung tuong do6i nhiéu so véi nhom thudc sinh hoc
khac. Nhom thuéc BVTV 1a cac pheromone gidi
tinh, st dung dé bay con trung hai rau mau nhw
Ento-Pro trir rudéi hai qua ciing duoc st dung
nhung con & muc do han ché [34].

4. KET LUAN, KIEN NGHI

Cac két qua nghién ctru trong hon ntra thé ky
qua da cho thay, co rat nhiéu loai thuc vat & Viet
Nam chira cac hoat chat c6 kha nang phong trir
sau, bénh, co tiém nang lam thuéc BVTV thao
moc. Giai doan 2007 - 2014 da c6 571 loai thuc vat
duoc sang loc, trong do6 48 loai c6 hoat tinh trir siu
khoang (S. Zitura) va 147 loai c6 hoat tinh trit nAm
bénh (B. cinerea, C. gloeosporioides). Nguon
nguyén lieu phuc vu san xuat thuéc BVTV thao
moc & Viet Nam rat phong phu, cac loai thuc vat
nhu: Neem, thanh hao hoa vang, bach dan, bo

hon, trau, s&, qué... c6 hiéu luc phong trir sinh vat
gay hai cay trong cao.

Tinh dén nam 2024, c6 189 loai thuoc BVTV
thao moc duwoc phép st dung & nudc ta, chiém
khoang 18% tong so thuéc BVTV sinh hoc da
dang ki trong danh muc thuéc BVTV duoc phép
stt dung tai Viet Nam; hau hét déu duwoc nhap
khau tir nuéc ngoai hodc sang chiét, dong goi &
Viét Nam. Cac thudc thdo moc nay tir 12 hoat
chat la: Matrine, azadirachtin, saponin, rotenone,
eugenol, polyphenol, pyrethrins, carvacrol, garlic
juice, cnidiadin, eucalyptol va lychnis viscaria; so
luong thudc thdo moc chu yéu tir 5 hoat chat la:
Matrine, azadirachtin, saponin, rotenone va
eugenol.

Thuoc BVTV thdo méc 1la mot cong cu quan
trong trong quan ly dich hai téng hop va viéc trién
khai thuoc BVTV thdo moc du kién sé ting len
trong thap ky tiép theo khi phat trién md& rong
nong nghiép hitu co. Viéc lua chon thuc vat khong
diung cach sé lam tang chi phi, khién nong dan va
nha san xuat kho chiap nhan. Vi vay, can tang
cuong nghién ctru va sang loc nhirng loai cay giau
tai nguyen, chi phi phat trién thap, dé dang cho
nong dan va nganh cong nghiép st dung. D€ co
thé san xuat duoc thuoc BVTV thdo moc trong
nuoc & quy mod cong nghiép, can dau tu nhiéu hon
vao nghién ctru cac thudc thdo moc, tang cuong
hop tac quoc té dé co duoc cac cong nghé moi
nhat dem lai hieéu qua kinh té, tir d6 tao da phat
trién thuoc BVTV thado moc & Viét Nam.

LOI CAM ON

Nhom tic gida cdm on So Khoa hoc va Cong
nghé Ha Noi, ma so CT04/01-2023-3 da ho tro mot
phén kinh phi trong qué trinh diéu tra khao sit cdc
sé'liéu co lién quan.
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Abstract

Botanical plant protection products are essential tools in integrated pest management,
particularly in the context of organic agriculture development. This review synthesizes research
on the potential use of Vietnamese plants as botanical plant protection products, including: (1)
biological activities of native plant species; (2) the status of registration, production, and use of
botanical plant protection products in Vietnam. A synthesis of studies shows that 571 plant
species were screened (2007 - 2014), of which 48 species exhibited insecticidal activity against
Spodoptera litura and 237 species showed antifungal activity against Botrytis cinerea and
Colletotrichum gloeosporioides. Currently, 189 botanical plant protection products are permitted
for use in Vietnam (accounting for 18% of total registered biological plant protection products),
primarily based on five active ingredients: matrine, azadirachtin, saponin, rotenone and eugenol,
though most are imported or repackaged domestically. Vietham possesses abundant plant
resources such as Azadirachta indica, Derris spp., Sophora spp., Artemisia spp. (“thanh hao”),
Eucalyptus spp., Melaleuca spp. with high potential and applicability. To develop botanical plant
protection products at industrial scale, it is necessary to strengthen research and screening of
resource-rich plant species with low development costs and ease of application, while enhancing
international cooperation to access advanced technologies, thereby promoting sustainable
development of Vietnam’s botanical plant protection industry.

Keywords: Botanical plant protection products, botanical pesticides, Vietnamese plants, review.
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THE LE VIET VA GUI BAI

1. Tap chi Nong nghiép va Moi truong ding tai cac bai bao khoa hoc cong bo cac
cong trinh nghién cttu khoa hoc ¢6 noi dung khoa hoc moi, cac bai téng quan vé nganh
nong nghiép va moi truong chua gtri dang & bat ky loai hinh bao chi nao.

2. Bai bao c6 thé viét bang tiéng Viét (dang trén Tap chi bang ngon ngit tiéng Viét)
hodc tiéng Anh (ding trén Tap chi bang ngon ngit tiéng Anh), soan thao trén may vi tinh,
cac dong cach nhau bang 1,2 (Paragraph/Line spacing Multiple at 1,2), st dung font chit
Times New Roman, co chit 12, c6 do dai khong qua 10 trang gidy khé A4 bao gém ca tai
liéu tham khao.

3. Ttr khoa duoc trinh bay theo thit tu alphabet, tir 3 - 5 tir. Tir khoa bang tiéng Viét va
tiéng Anh phai cung néi dung, y nghia cta tir. Phan tom tit co do dai khong qua 350 tir viét
lién, khong xuéng dong, co chit 10, bao gom: Néu ngin gon vé muc dich, phuong phap
nghién ctru, két qua nghién cttu chinh. Bai bao viét bang tiéng Viét phai c6 tom tat bang ca
tiéng Anh, tiéng Viét va khong khac biét vé noi dung, y nghia.

4. Bai bao phai duoc trinh bay theo thtt tw sau: Tén bai bao bang tiéng Viét va tiéng
Anh, (cac) tac gia, tén co quan cta (cac) tac gia, tém tat, tir khoa, noi dung ctia bai bao, 1oi
cam on (néu co), tai lieu tham khao. Tac gia lién hé phai duoc chi ro cung voi dia chi co
quan, Email, s6 dién thoai trén trang nhat cta ban thao. Tén riéng tiéng Viét phai co du
dau thanh ké ca cac bai viét bang tiéng Anh.

5. Tai liéu tham khao duoc trinh bay theo thit tu trich dan va danh s dat trong ngoic
vuong theo thir tee xuat hién trong bai bao va trong danh muc tai lieu tham khao.

+ Doi voi cde tai liu Ia bai bdo trong Tap chi ghi day du theo thir tu- Tén tac gia, nam
xuat ban, tén bai bao, tén tap chi, tap, so, trang.

+ DOT voi cdc tai lieu Ia sach ghi day di theo thir tuz 'Tén tac gid, nam xuat ban, tén
sach, nha xuat ban, noi xuat ban.

Néu bai viét bang tiéng Anh, tai lieu tham khao nao khong phai bang tiéng Anh thi
phai dich ra tiéng Anh va chu thich ngon ngir goc trong ngoic don.

6. Tap chi Nong nghiép va Moéi truong thuc hién quy trinh gti bai, quy trinh phan
bién online trén hé thong phan mém cta Tap chi va st dung co sé dit lieu cac s6 Tap chi
da xuat ban, dé nghi cac cong tac vién, phan bién bai bao va ban doc truy cap vao
website: http://tapchikhoahoc.nnmt.net.vn va thuc hién cac thi tuc theo huéng dan.

7. Chi tiét xin lién hé: Tap chi Nong nghiép va Moi truong; S6 10 Nguyén Cong
Hoan, phuong Giang Vo, Ha Noi; Dién thoai: 024.37711070; 024.38345457; 024.37716634.
Email: bbtnongnghiep@gmail.com.
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