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LE THI LOAN, PHAM HUNG CUONG, BGI HONG HANH, DUONG
THI HANH, NGUYEN THI HOA, NGUYEN THI THUY HANG,
NGUYEN THI BICH THUY. K&t qua bao tén chuyén chd (ex-situ)
ngudn gen thuc vat néng nghiép giai doan 2020 - 2024 tai Ngan
hang gen cay trong Qudc gia

NGUYEN THI HONG NHUNG, BUI THI HONG NHUY, BUI THI
HONG, DANG VAN DONG. Nghién citu nhan gisng hoa lay on
CF.21.09 tur G in vitro tai tinh Quang Ninh

TRAN TRUNG THANH, PHAM THI PHUONG THAO, NGUYEN

NHU'Y, LE THI MINH THU, LE THANH TOAN. Phan Iap va danh
gia kha nang d6i khang clia mot s6 dong vi khuan duoc phan lap
tir dat vuon budi Nam Roi tai tinh Vinh Long v6i ndm Fusarium
solani va Sclerotium rolfsii trong diéu kién in vitro

PHAM TRUNG HIEU, NGUYEN VAN SON, TRINH THI VAN
ANH, TRAN THI THAO, PHAN CONG KIEN, PHAM VAN
PHUGC. Anh hudng clia mat do tréng va liéu lugng phan kali
dén sinh trudng, nang suat clia ging toi TON8 (Allium sativum
L.) tai vung duyén hai Nam Trung b

NGUYEN VAN LOI, TRAN VAN QUY, LE ANH TUAN, NGUYEN
pUC TIEN, DO THI HANH, PHAM HOANG NAM. Nghién ciu
xay dung quy trinh ché bién qua hé tieu dd bang phuong phap
say lanh két hop véi birc xa hdng ngoai

NGUYEN LE YEN NHI, TRAN MINH PHUC, NGUYEN MINH

TRONG, NGUYEN TRUNG TRUC, Anh hudng clia mang bao sap
ong két hop dich chiét 16 hoi dén su thay d6i chat luong clia qua
tao (Ziziphus mauritiana) sau thu hoach

NGUYEN XUAN LAN, NGUYEN THANH GIAO, HUYNH

VUGNG THU MINH. Phan tich bién dong khong gian - thai gian
va cac nguén 6 nhiém nudc mat tai tinh An Giang bang théng ké
da bién

LUONG NGOC CHUNG, NGUYEN NGUYEN HOAN, NGUYEN
VAN TUAN. Co s& khoa hoc dé xuat mot s6 gidi phap xay dung
cong trinh diéu tiét trén dong chinh séng Ma

LA ANH DUONG, NGUYEN TUAN DUONG, TRUONG TAT BO.
Pac diém phan b8 va lam hoc loai Hoang dan gia (Dacrydium
elatum (Roxb.) Wall) tai Khu Bao ton thién nhién Kon Chu Rang
tinh Gia Lai

NGUYEN DINH CHUNG, NGUYEN QUANG THI. Danh gia két
qua thuc hién quy hoach, k& hoach sir dung dat hang nam tai
huyén Nga Son, tinh Thanh Hoa giai doan 2021 - 2024
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KHOA HOC & CONG NGHE

KET QUA BAO TGN CHUYEN CHO (EX-SITU)
NGUON GEN THUC VAT NONG NGHIEP
GIAI DOAN 2020 - 2024 TAlI NGAN HANG GEN
CAY TRONG QUOC GIA

Le Thi Loan" ", Pham Huing Cuong', P6i Hong Hanh', Dwong Thi Hanh',
Nguyén Thi Hoa', Nguyén Thi Thiy Hang', Nguyé&n Thi Bich Thiy*

"Trung tam Tai nguyén thurc vt
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TOM TAT

Ngan hang gen cay trong Quoc gia gitt vai tro hat nhan trong hé théng bao ton tai nguyen di
truyén thuc vat (TNDTTV) tai Viét Nam, vira 1a kho du trit chién luoc nham bao vé nguon gen cay
trong khoi rti ro do thién tai, bién ddi khi hau, vira 1a nén tang cho nghién ctu, chon tao giong,
dam bao an ninh leong thuc va phat trién nong nghiép bén vimg. Giai doan 2020 - 2024, Ngan
hang gen cay tréong Quoc gia da bao ton 28.790 mau cay c6 hat thudc 125 loai ctia 4 nhém cay
trong, bao gdm: Nhom cay ho hoa thdo, nhém cay ngii coc, nhom cay dau va nhéom cay rau, 3.041
nguodn gen cua 18 tap doan cay sinh san vo tinh va 659 mau bao toén in vitro. Cong tac nhan tré
hoa dat 10,9% (3.461 mau), danh gia ban dau va chi tiét dat lan luot 11,1 va 16,8% (5.354 mau). Dix
lieu duoc s6 hoa voi hon 89.000 trudong mo ta va 29.000 truong danh gia, cap nhat trén co sé dir
liéu quoc gia va trang web prc.org.vn. Bén canh do, nhiéu giong ban dia da duoc phuc trang va
dua vao san xuat, gop phan tang thu nhap cho nong dan 10 - 15%. Két qua cho thdy, Viéet Nam da
mé rong dang ké quy mo bao ton, song ty 1é danh gia chi tiét va tmg dung cong ngheé sinh hoc
hién dai con han ché. Do vay, can uu tién dau tu ha tang, tich hop cong nghé phan tir va tang
cuong hop tac quoc té nham nang cao hiéu qua bao ton va stt dung bén virng nguon gen thuc vat.

Tte khéa: Nguon gen thuc vat, bao ton ex-situ, ddnh gid, tré hda, tir liéu hoa.

1. DAT VAN BE

Ngan hang gen cay trong Qudc gia gitr vai tro
hat nhan trong hé thong bao tén tai nguyen di
truyén thuc vat (INDTTV) tai Viéet Nam, vira 1a
kho du trit chién luoc nham bao vé nguén gen cay
trong khoi rdi ro do thién tai, bién déi khi hau, vira
la nén tang cho nghién ctru, chon tao gidng, dam
bao an ninh luong thuc va phat trién nong nghiép
bén vitng.

TNDTTV phuc vu nong nghiép va luong thuc
(PGRFA) duoc thu thap va trao ddi toan cau sudt
500 nam qua nhim dam bao kha nang thich tmg
clia gidng cay trong twong lai va thuc ddy ung
dung trong cong nghé sinh hoc va chon tao giong
[1]. Theo FAO (2023) [2], mat da dang di truyén
dang dién ra trén dién rong, khién nhiéu loai thuc
vat dé bi bién ddi khi hau va bénh hai de doa.

Trong mot nghién cttu téng hop gan day cho thay,
hai phan ba loai thuc vat, dong vat dang mat di su
da dang di truyén dang ké trong nhiing thap nién
gan day [3].

Viét Nam la trung tim da dang sinh hoc cay
trong voi nhiéu giong ban dia quy nhu: Lua, rau,
dau, cay co cu... duoc bao ton trong hé thong quy
gen quoc gia [4, 5, 6]. Nhitng nam gan day, cac
hoat dong chinh trong bao tén gom: Diéu tra, thu
thap; luu git (ex-situ, in-situ); mo ta, danh gia va tu
liéu hoa; va khai thac st dung da duoc tang cuong,
g6p phan ctng c6 hiéu qua hé thong bao tén quoc
gia. Bao ton thong qua st dung duoc coi 1a giai
phap t6i wu dé duy tri lau dai nguon gen. Tuy
nhién, thuc t€ dang lo ngai 1a hon 80% giong ban
dia da bién mat khoi san xuat [7], do tac dong ctia
bién d6i khi hau, do thi héa va san xuat nong

NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 10/2025 3



KHOA HOC & CONG NGHE

nghiép tham canh. Cac nghién cttu gan day ciing
cho thay, hé thong bao vé hién c6 khong du hiéu
qua va can moé rong dé duy tri nguén gen quy
hiém. Thém vao d6, co ché phap ly va chia sé qudc
té con chua dong bo, lam han ché kha nang hoi
nhap ctua Viét Nam.

Bén canh thach thic, Viet Nam cé nhiéu co
hoi nho su quan tdm cta Nha nuoc, nguon kinh
phi 6n dinh va hop tac quoc té (FAO, Bioversity
International, CGIAR). Déong thoi, nhu cau thuc
tién vé giong chong chiu va chat luong cao ciing
thuc ddy viéc khai thac ngudén gen ban dia. Trén
co s& do, nghién ctru nay téng hop dir liéu bao ton
chuyén cho (ex-situ) giai doan 2020 - 2024, bao
gom: Luu gitr hat trong kho lanh, cay sinh san vo
tinh tai dong ruong, in vitro, cuing hoat dong nhan
tai sinh, danh gia va tu liéu hoa. Két qua gép phan
lam ro hién trang, xu huong va dé xuat dinh huong
stt dung hiéu qua nguén gen thuc vat tai Viét Nam.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Nghién ctru st dung toan bo nguédn gen thuc
vat nong nghiép luu gitt tai Ngan hang gen cay
trong Quoc gia giai doan 2020 - 2024, gdm 28.790
mau cay c6 hat, 3.041 mau cay sinh san vo tinh, va
659 mau in vitro. Doi tuong tap trung vao nguodn
gen ban dia va giong truyén thong da duoc danh
gia. Cac hoat dong bao ton, nhan tai sinh va danh
gia duoc tién hanh tai Trung tAm Tai nguyén thuc
vat (Ha No¢i) va mot so diém nhan giong tai cac
vung sinh thai trong nuéc.

2.2. Phuong phap nghién ctru

Nguén gen cay trong duoc bao quan theo tieu
chuin quéc té va co so. Ngudn gen hat luu giir
trong kho lanh tuan thi theo Handbooks for
Genebanks No. 8 (2006) [8], FAO (2014) [9].
Nguén gen sinh san vo tinh duwoc Iwu gitt tai ngan
hang gen dong rudng va in vitro theo Reed va cs
(2004) [10] va cac huéng dan tiéu chudn b sung
ctia FAO (2014) [9]. S6 tay bao ton nguodn gen thuc
vat nong nghiep [11] va bo Tiéu chudn co s& clia
Trung tam Tai nguyén thuc vat [12].

Dt liéu duoc thu thap tr bao cdo nghién ctu
va bao cao thuong nién nam 2020 - 2024, két hop
diéu tra s6 luong, trang thai va dic diém nguon

gen bao ton ex-situ (kho lanh, in vitro, dong
ruong). Phan tich st dung thong ké mo ta, phan
nhom theo loai cay va muc tiéu bao ton, khai thac,
déng thoi so sanh dé danh gia xu huéng x6i mon
va hiéu qua bao ton.

banh gia di truyén st dung cac chi thi phan ti
(ITS, matK, rbcL) va GWAS dé phan tich da dang
va phan nhém nguon gen. Ngoai ra, nghién ctu
tham chiéu tai liéu qudc té€ va tham van chuyén gia
trong, ngoai nuwdc nham dé xuat dinh hudng chién
luoc bao ton va khai thac bén vimg.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua heu giir ngudn gen trong giai doan
2020 - 2024

Bén canh nguon gen duoc thu thap tir du an
thuoc Chuong trinh phat trién giong cta Nha
nuoc, Trung tm Tai nguyén thuc vat da thu thap
2.066 mau nguon gen tir cac nhom cay nhu lua,
ngd, dau do, rau, cay co cu va loai hoang dai,
thong qua cac du an hop tac quoc té (voi My, Nhat
Ban, Anh) va trong nuéc. Trong giai doan 2020 -
2024, hé thong bao ton nguodn gen thuc vat nong
nghiép ctia Viet Nam tiép tuc duoc ciing c6 va md
rong, voi st hd tro tir ngan sach nha nudc. Cac
hinh thtc bao ton chuyén chdé (ngan hang hat
giéng, dong ruong, in vitro) da duoc trién khai cho
hau hét nhom cay trong, kem theo xay dung co s&
dir lieu 1on voi hon 89.000 truong mo ta va gan
29.000 truong danh gia chi tiét.

+ Luru giir tai ngan hang gen hat va ngan hang
gen dong ruong

bén cudi nam 2024, Ngan hang gen cay trong
Qudc gia da luu gitr 28.790 mau gen thuoc hon 100
loai, voi nhom lua chiém ty trong 16n nhat (10.416
mau), ti€p theo 1a dau doé (6.320 mau), rau (9.342
mau), ngi coc (2.555 mau) va cac cay khac (157
mau). Tinh dén thang 12/2024, hé thong da luu
gitt duoc 3.041 mau nguodn gen sinh san vo tinh
thuoc 31 loai, bao gom cac tap doan chinh nhu:
Khoai lang (727 mau), mon so (519), san (317),
nghé (270), gimg (275), khoai tir (124), dong riéng
(173) va cac nhém khac nhu ray, khoai mung,
riéng, hoa sen, cay thudc - gia vi... S6 lwong nguon
gen bdo ton tang 55,2% so voi nam 2020, tir 18.540
len 28.790 mau, trong do nhom rau va dau ting
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nhanh nhat (Bang 1 va Biéu do 1). Su gia tang
nhanh ctia cac nhom rau va dau phan anh nhu cau

thuc tién trong san xuat va tiém nang phat trién
giong moi.

Béang 1. Két qua luu gitr nguon gen tai Ngan hang gen cay trong Qudc gia giai doan 2020 - 2024

Ten ciy S6 luong nguodn gen dang luvu gitr Hinh thuc luu gite
TT trong Nam Nam Nam Nam Nam
2020 2021 2022 2023 2024
I. Ngan hang gen hat
1 Laa 8.648 8.647 | 10.425 | 10.425 | 10.416 Trung han/dai han
2 Ngiicoc | 1.477 1.479 2.557 | 2.557 | 2.555 Trung han/dai han
3 Dau 3.206 3.206 6.332 | 6.329 | 6.320 Trung han/dai han
4 Rau 4.656 4.629 9.452 9.434 | 9.342 Trung han/dai han
5 Bong 544 - - - -
6 Cay khac 9 9 157 157 157 Trung han/dai han
Téng 18.540 | 17.970 | 28.923 | 28.902 | 28.790
II. Ngan hang gen dong rudng
| Téng | 1.746 | 3.079 | 3.055 | 3.049 | 3.041 | Tren déng ruong/chau vai

Nguon Bdo cdo két qua nhiém vu bao ton nam 2020, 2021, 2022, 2023, 2024 [13 - 17]

Biéu d6 1. Luu gitr tai ngan hang gen hat va déng
rudng: S6 lirong ngudn gen
theo nhom cay tréng dén nim 2024
TNDTTYV tai Viet Nam dang bi x6i mon nghiém
trong do tac dong

ctia con ngudi, bién ddi khi hau va suy thoai moi
treong, voi trén 80% giong ban dia da bién mat
khéi san xuat [7]. Trong béi canh @6, nhu cau bao
tén va khai thac TNDTTV dé nang cao ning suat,
dam bao an ninh luwong thuc va phat trién nong
nghiép bén vimg tréd nén cap thiét. Mic du so
luong mau bao tén ex-situ tang 55,2% giai doan
2020 - 2024, ty le danh gia chi tiét con thap (7,5%)
va khoang 25% mau nhan giong khong dat yéu cau
do diéu kién sinh thai khong phu hop. Diéu nay
cho thdy can uu tién bao ton theo ving sinh thai va
dau tu ha tang ky thuat nham ting hiéu qua khai
thac ngudn gen.

HE THONG

KHO LANH

Seedfile - Hat giong goc

He thong kho lanh luu git

Luu gitr nguon gen hat

nguodn gen cay co hat
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Luu gitr tap doan ngudn gen cay
san trén déng ruong

Luu gitr tap doan ngudn gen cay Liru gitt tAp doan nguén gen cay
khoai so trén dong ruong

gumng trong chau vai

Hinh 1. Luru giit nguon gen tai ngan hang gen hat va dong ruong

+ Luru gitr nguén gen trong ngan hang gen in vitro

Trong khi céc hinh thttc bao ton tai ngan hang
gen hat va déng ruong con ton tai han ché (mat stc
nay mam & cay c6 hat; rii ro do sau, bénh, thoi tiét),
phuong phap luu gitt in vitro dang tré thanh giai
phap bd sung hiéu qua. Tinh dén nam 2024, Trung

tam Tai nguyén thuc vat da bao téon 659 mau nguon
gen in vitro thudc cac nhom cay cé cu, chudi va co
ngot. Trong d6, khoai mén so chiém s6 luong 16n
nhat (311 mau), tiép theo 1a ging (107), nghe (84),
khoai m& (65), khoai tir (47), chudi (38) va co ngot
(7 mau) (Bang 2, Biéu do 2).

Béng 2. Hién trang cong tac bao ton in vitro tai Ngan hang gen cay tréong Qudc gia

STT Loai nguén gen Hién trang so luong ngudn gen luu gitr in vitro

Khoai mon so 311

Khoai tir 47

1 Cay co cu Khoai m& 65

Ging 107

Nghe 84

2 Chuoi 38
3 Cé6 ngot 7

Téng so 659

16.1, 16%

W16 tuan
W12 tuan
W20 tuan
W4 tuin

36.4, 36%

Biéu d6 2. Luu gitt tai ngan hang gen in vitro:

s W
Hinh 2. Liru gitt ngudn gen
tai ngan hang gen in vitro

Céac nguon gen duoc cdy chuyén dé dam bao
cay sinh truéng phat trién binh thuong. Thoi gian
cay chuyén dinh ky ctia mau giong bién dong tir 4 -
20 tuan, trong do thoi gian cdy chuyén 16 tuan
chiém ty 1é cao nhat 46,4% (306 nguon gen), 12
tuan (240 nguon gen) chiém 36,4% va 20 tuan (106
nguon gen) chiém 16,1 % con lai 1a cAc ngudn gen
c6 thoi gian cdy chuyén 4 tuan (7 nguén gen,
chiém 1,1%). Chu ky cdy chuyén 16 - 20 tuan tai
Viét Nam tuwong dong véi thoi gian kinh dién (6 -
24 thang) trong cac mang ludi ngan hang gen
quoc té nhu: CIP, CIAT, IITA [18, 19]. He thong in
vitro cuia Viét Nam c6 quy mo nho hon nhung da
van hanh 6n dinh véi hiéu qua ban dau. Dé cai
thién va tuong thich quoc té [20, 21], Viet Nam can
nghién cttu t6i wu moi truong sinh trueong cham
(slow growth) nham kéo dai chu ky cdy, giam chi
phi va bao ton lau dai.
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+ Nhan tré hda nguén gen

Nhan tré héa (tai sinh) nguon gen duoc thuc
hién khi hat giam sttc song (< 80%) hodac cay gia cdi,
sau, bénh. Trong giai doan 2020 - 2024, ngan hang
gen thuc hién 3.461 luot mau nguon gen duoc nhan

tré hoa, chiém khoang 10,9% téng s6 mau luu gitt,
phoi hop gitra Trung tAm Tai nguyén thuc vat va cac
don vi mang ludi, trung binh khoang 690 mau/nam,
cho thdy cong tac tai sinh duoc thuc hién thuong

xuyén va tuong doi 6n dinh (Bang 3).

Bang 3. Két qua nhan tré héa ngudn gen giai doan 2020 - 2024

S6 lwot mau ngudn gen Téng
TT Noi dung Nam Nam Nam Nam Nam <6
2020 2021 2022 2023 2024
1 | Nhom hoa thao (lua) 90 235 206 270 162 963
2 | Nhom ngii coc (ngo) 50 80 100 92 62 384
3 Nhom rau 302 263 208 168 269 1.210
4 Nhom dau 88 235 171 170 240 904
Téng 530 813 685 700 733 3.461

Nguon: Bdo cdo két qua nhiém vu bao ton nam 2020, 2021, 2022, 2023, 2024 [13-17]

Nhom rau c6 s6 luot mau tai sinh cao nhat
(1.210 mau, chiém ~35% tong so), phan anh su suy
giam nhanh stc song hat hoac dac tinh sinh hoc
can tré hoa thuong xuyén. Nam 2021 ghi nhan so
luot mau cao nhat (813 mau), ting gan 53% so voi
nam 2020, cho thdy nhu cau tap trung bd sung
nhan maéi nguon gen nhom nay. Viéc tai sinh duwoc
thuc hien déng déu & cac nhom cay trong chinh
(lta, ngo, rau, dau), gép phan duy tri tinh 6n dinh
va bén vitng ctia nguédn gen luu gitr.

Cong tac nhan tai sinh tré hoa nguén gen gap
nhiéu trd ngai do thoi tiét bat loi, do thi hoa gay o
nhiém nguon nudc, dat, khong phu hop voi diéu
kién sinh thai tuwong thich va thiéu co sé ha tang
hé tro dan dén khoang 25% mau khong dat yeu
cau. Trong so do, 58% mau co ty lé sinh truong - ra
hoa - két qua thap. Nhiéu mau giong co ty ¢ ndy
mam < 5%, nhiém bénh, sai giong do mot so loai
cay giao phén, dac biet 1a cac loai thudc ho bau bi
(Cucurbitaceae) khién ~27,7% mau khong thu
duoc hat trong giai doan 2020 - 2024. Dé khac
phuc can dau tu ha tang tuoi tiéu va kho lam kho
hat sau thu hoach; phan 1ap thoi vu, chon dia diém
nhan giong theo ving sinh thai twong dong; tuan

thtt cach ly nghiém ngit véi cay thu phan chéo
nham dam bdo chat luong va tinh dung giong ctia
ngudn gen luu gitt. Mot s6 mau ngudn gen co stc
so6ng thap can duoc tién hanh tai sinh trong diéu
kien dac biet dé ctru phoi.

Trong khi d6, tai CIMMYT (Mexico), IRRI
(Philippines) va CIP (Peru) - nhiing trung tim gen
toan cau, cong tac tai sinh nguén gen duogc tich
hop chat ché véi moé hinh sinh thai viing va phan
tich di truyén truéc khi nhan giong, nham dam
bao dung giong - dung diéu kién. Chu ky tai sinh
duoc lap ké hoach ty dong dua trén phan mém
quan ly genebank (GRIN-Global, Genesys) va
duoc giam sat nghiém ngat bang chi thi phan t dé
tranh thoai hoa hodc sai giong [22, 23]. Hon nita,
mot s6 quoc gia nhu Nhat Ban va Han Quéc ap
dung mo6 hinh “decentralized regeneration” - nhan
tré hoa tai cac diém vé tinh gan khu vuc thu thap
nham t6i vu héa diéu kién sinh trudng va gidm tén
that. Ho ciing tich hop cong nghé du bao thoi tiét
va sinh thai hoc tinh toan dé lua chon thoi vu nhan
giong phu hop nhat [24, 25].

+ Cdp phat nguon gen trong giai doan 2020 -
2024

Béang 4. S6 lwong ngudn gen cap phat giai doan 2020 - 2024

5 Nam 2020 Nam 2021 Nam 2022 Nam 2023 Nam 2024
Nam Noi Noi Noi Noi Noi | Téng
Cay Ngoai bo Ngoai bo Ngoai bo Ngoai bo Ngoai bo
Lua 124 44 211 20 138 199 33 291 63 246 1.369
Ngo - 1 14 - 31 7 - 10 - 63
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Ngii coc - 14 - 10 - - - 24
Rau o8 | 11 | 3 | 20 | 133 50 | - | 66 | 130 | 441
Pau 48 | 142 | 33 | w8 || 22 | - | 60 | 93 | ser

Cay c6 cii : 300 5 | 5 355
Tong | 152 | 104 | 384 | 373 | 450 | 310 | 332 | 341 | 204 | 469 | 3119
Toigarﬂ“eo 056 | - | 757 | - | 760 673 | - | 673 :

Nguoén: Bio cdo két qua nhiém vu bdo ton nam 2020, 2021, 2022, 2023, 2024 [13 - 17]

Ghi chu: () I khong cap phat.

Ngan hang gen da cip phat 3.119 nguén gen,
dao dong tir 256 mau (nam 2020) dén 760 mau
(nam 2023). Nguon gen duoc cap phat cha yéu
gom lua (1.369 mau), dau (867), rau (441), cay c6
ctit (355) va cac nhom khac (Bang 4). Doi tuong
stt dung bao géom vién nghién cttu, treong dai
hoc, hop tac xa, cong ty giong va nong dan, véi
muc dich phuc vu nghién cttu chon tao giong,
phuc trang, danh gia da dang di truyén, nghién
ctru tinh trang chat luong va st dung trong giang
day, san xuat.

Céc két qua néi bat tir hoat dong cap phat bao
gom: Phan tich ADN barcode 48 giong lua da xac
dinh thanh cong 144 doan ma vach ADN (TS,
matK, rbcl), phat hién cac bién thé SNP 1a co so
nhan dang chinh xac phuc vu bao ho giéng. Mot
két qua khac vé danh gia chat luong 21 ngudén gen
lta trén co s& phan tich 9 chi tieu chat luong (do
thom, amylose, hinh dang, nhiét do héa ho...) gép
phan chon giéng ltia ban dia chat luong cao. Khao
sat 19 giong rau cai ban dia da ghi nhan su da dang
hinh thai va kha nang chiu nhiét, phan loai thanh 5
nhom di truyén md ra huong cai tién giong rau chiu
nhiét. Phan tich GWAS 177 giong lua dia phuong da
phat hién 25 QTLs lién quan dén hop chat chong
oxy hoa (polyphenol, flavonoid, anthocyanin), xac
dinh 19 gen tiém nang la co s& chon tao giong laa
gao dé/den giau dinh dudong.

Tuy nhién, quy mo cap phat ctia Viet Nam van
con khiém tén, cht yéu phuc vu trong nudc va
muc dich nghién cttu. Trong khi d6, ciac ngan
hang gen quoc té nhue CGIAR Genebanks (IRRI,
CIP, CIMMYT...) cap phat trung binh khoang
115.000 mau/ndm trong giai doan 2010 - 2019, voi
pham vi phan phéi dén hon 40 - 90 quoc gia, phuc

vu ca nghién cttu, bao tén va tmg dung thuong mai
[22] . RDA-Genebank (Han Qudc) ciing cap phat
770.000 mau trong 20 nam, trung binh 38.500
mau/nam, trong d6 99% phuc vu noi dia, con lai
duoc cap phat quoc t€ voi quy moé nho (RDA
Genebank, 2022). So voi cac chuidn muc quoc té,
Viet Nam can mé rong quy mo cip phat ngudn
gen, ting cuong chia sé tai nguyén di truyén thuc
vat va ap dung cac tiéu chuin quan ly hién dai nhu
SMTA va GRIN-Global @é thuc ddy st dung bén
vitng nguon gen va nang cao kha nang hoi nhap
quoc té [26].

3.2. Két qua danh gi4 nguén gen giai doan
2020 - 2024

Ngay sau thu thap, cac nguon gen duoc nhan
giéng va tién hanh danh gia ban dau nham nhan
dang, phan loai va loai b6 mau trung lap. Trong
giai doan 2020 - 2024, Ngan hang gen cay trong
Quoc gia Viet Nam da danh gia nong sinh hoc cho
3.194 luot mau (twong duong 11,1% téng s6 mau
gen bao ton ex-situ), tAp trung vao cac nhém cay
hoa thao, rau, dau va cay c6 ct. Ngoai ra, 2.160
luot mau dugc danh gia chi tiét, trong d6 gom: 440
mau phan tich chat luong, 450 mau chiu man/han,
810 mau khang sau/bénh va 460 mau phan tich da
dang di truyén (Bang 3). Panh gia chi tiét duoc vu
tién cho tap doan lua voi cac muc tiéu: Xac dinh
vat liéu khoi dau, danh gia chat luong (amilose, do
thom...), kha nang chong chiu man, han, sau,
bénh va mic do da dang di truyén. Du da co tién
b9, ty 1& nay van thap hon so v6i mot s6 genebank
quoc té. Vi du, tai IRRI va CIP (CGIAR), ty 1é danh
gia chi ti€t gan vai dix lieu phan tr thuong dat trén
25 - 30% nho tmg dung dong bo cong nghé sinh
hoc va co so dit lieu 16m [27].
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Béang 3. Két qua d4anh gia ngudn gen giai doan 2020 - 2024

S6 luot mau ngudn gen
TT Noi dung Nam Nam Nam Nam Nam | Tong s6
2020 2021 2022 2023 2024

I Mo ta dac diém nong sinh hoc 528 553 496 1.117 500 3.194
1 Nhom hoa thao 228 165 190 354 0 937
2 Nhom rau 149 153 135 252 0 689
3 Nhom dau 151 235 171 170 0 727
4 Nhom cay cé ct 0 0 0 341 500 841
II banh gia chi tiét 380 530 540 410 300 2.160
1 banh gia chat luong 100 100 60 80 100 440
2 Danh gia chiu man, han 100 100 150 100 - 450
3 Danh gia tinh khang sau bénh 90 240 240 140 100 810
4 banh gia da dang di truyén 90 90 90 90 100 460

Tong I +11 908 1.083 1.036 1.527 800 5.354

Nguon: Bdo cdo két qud nhiém vu bao ton nam 2020, 2021, 2022, 2023, 2024 [13 - 17]

Trong s6 460 nguon gen lua duoc danh gia da
dang di truyén bang chi thi SSR, RAPD, AFLP,
két qua buoc dau cho thdy tiém niang tmg dung
cong nghé phan tr tai Viet Nam. Tuy nhién, so
vOi cac quoc gia nhu Nhat Ban, Han Quéc hay
Trung Quoéc - noi da ap dung gidi trinh tu thé he
moi (NGS), barcode ADN va chuin héa dir liéu
theo hé thong quéc té€ nhu Genesys - thi nang luc
trong nudc van con han ché [28, 2]. Do do, Viet

- -

Tu liéu hoa dit liéu thong tin ngudn gen

Nam cin mé rong pham vi danh gia chi tiét, wu
tién nhom cay chién luoc va tich hop chi thi phan
t&t vao quy trinh chon tao giong. Viéc tuan thu
huong dan danh gia caa FAO (2022) [22] va ting
cuong lién két quoc té sé gitp nang cao kha niang
khai thac ngudn gen va hoi nhap véi mang ludi
bao ton toan cau.

3.3. Xay dung co s& dir liéu va thong tin tai
nguyén thuc va

- \/ ‘.;
; ‘ PRC

ancat

w vign & thi ligu hogt dgng

Website ""Tai nguyén thuc vat”

Hinh 3. Co s¢ dit liéu thong tin nguon gen

Giai doan 2020 - 2024, Trung tam Tai nguyén
thuc vat da cang co hé thong co s¢ dir lieu
TNDTTV voi 89.407 truong di lieu mo ta dac
diém nong sinh hoc, 28.999 truong dir lieu danh
gia chi tiét (chat luwong, tinh chong chiu, chi thi
phan tr), 10.433 truong d@ liéu hinh anh va
128.839 truong di liéu thu thap ngudn gen (Bang
4). Viéc tich lity va chuén hoa dix lieu mo ta, danh
gia nguon gen la nén tang quan trong dé phuc vu

nghién cttu chon tao giong, phan tich di truyén va
bao ho giong cay trong. Dt lieu duoc cap nhat
dinh ky, cong khai trén website prc.org.vn, sit
dung phan mém chuyén dung GB1.5 va Access
nhiam ho tro leu trit, khai thac, chia sé thong tin
hiéu qua. Tuy nhién, viéc xtt ly di liéu trung lap
va thiéu déng nhat & dau vao khac nhau van la
thach thic trong qua trinh lam sach va chuin héa
thong tin.
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Bang 4. Két qua cap nhat co s¢ dit lieu thong tin tai nguyén thuec vat giai doan 2020 - 2024

Truong co sé dit lieu thong tin vé ngudn gen qua
N cac nam . .
T Noi dung Nam Nam Nam Nam Nam Tong so
2020 2021 2022 2023 2024
g | Dulieumétadanhgidtinh | o700 | 4361 | 93950 | 21396 | 20389 | 89407
trang nong sinh hoc

2 Dt liéu danh gia chi tiét 18.333 | 10.666 - - - 28.999

3 Dit lieu hinh 4nh nguén gen 6.250 1.003 1.128 1.052 1.000 10.433
4 Dit liéu thu thap nguon gen - 34.025 | 29.160 | 22.788 | 16.686 128.839

Nguén: Bio cdo két qua nhiém vu bdo ton nam 2020, 2021, 2022, 2023 va 2024 [14 - 18]

Ghi chu: () Ia khong cap phat.

Nhiéu ngan hang gen trén thé gi6i da trién
khai cac nén tang tich hop nhu GRIN-Global,
GENESYS va EURISCO cho phép lien két va chia
sé dit lieu tai nguyén di truyén toan cau, dat mirc
hang triéu ban ghi véi giao dién truy cap mé [26,
29]. Vi dy, he thong GENESYS hién luu trix dix liéu
ctia hon 4 triéu mau tir 450 t6 chic thugc 100 quéc
gia [30]. Do @6, Viet Nam can ddy manh chuin
hoa, tao co s& dit lieu 16n két noi co so dir lieu
quoc gia voi mang luéi qudc té nhim nang cao
hiéu qua stt dung ngudn gen va ting cuong hop
tac toan cau.

3.4. Khai thic st dung ngudn gen giai doan
2020 - 2024

Trung tam Tai nguyén thuc vat da ddy manh
khai thac nguon gen phuc vu phuc trang, chon loc
va phat trién cac giong cay trong ban dia c6 tiém
nang. Mot s6 giong lua (Té d6 Ha Nhi, Cham Dao,
Khiu C4m Sang, Té Meo, Té cdm, nép cdm), cay
c6 ct (Dong riéng do, Khoai so thom, khoai lang
mat), cay rau (bi d6 Moc Chau, bi thom, cai ci hat
wom, bi xanh pin xanh, ca chua thoc) dau do (lac
chay, lac chay trang) va cay an qua (mit C6 Loa,
mit dai vang Thai Binh, buéi d6 Lam, budi dao
Qué Duong, 6i Bo Thai Binh) da duoc phuc trang,
binh tuyén va mé rong san xuat tai cac dia phuong.
Hoat dong nay gop phan nang hiéu qua kinh té ti
10 - 15%, dong thoi bao ton tri thitc ban dia va da
dang héa sinh ké tai cong dong [30].

Trén thé gioi, nhiéu trung tAm nhu Bioversity
International va cac Genebank ctia CGIAR ciing
thuc ddy hudéng tiép can “bao ton thong qua st
dung” (conservation through use), coi viéc dua

10

nguodn gen trd lai san xuat 1a cach hiéu qua dé duy
tri tinh da dang di truyén [31, 32]. Chuong trinh
nhu Seeds for Needs ctia Bioversity tai Ethiopia
hay An D¢ cho thdy viéc khai thac nguén gen ban
dia co thé tang kha nang thich tng voi bién déi khi
hau, cai thién sinh ké va thuc ddy nong nghiép bén
vitng [32]. So voi quoc té, hoat dong khai thac
ngudn gen tai Viet Nam con mang tinh cuc b9,
chua mo rong quy mo lién ving va co ché chia sé
loi ich chua ro rang.

3.5. Chién lugc bao tén ngudn gen thuc vat
nong nghiép giai doan t6i

Giai doan 2020 - 2024, Viéet Nam mé rong
manh mé bao ton ex-situ, s6 mau tang hon 55%.
Dbiém moi 1a trién khai dong thoi kho lanh, déng
ruodng, in vitro va buéc dau tmg dung cong cu
sinh hoc phan tit, cho thay su chuyén dich tir bao
tén thu dong sang gin voi khai thac. Tuy vay, ty
lé danh gia chi tiét (16,8%) va ung dung cong
nghé hién dai van thap hon chuin quéc té (25 -
30% tai IRRI, CIP, RDA). Do d6, can uu tién dau
te cong nghé phan t, co so dir lieu s6 va hoi
nhap ITPGRFA. Nghién ctru cung cip btc tranh
toan dién, dé xuat dinh huéng: Tang cuong danh
gi4, hién dai héa ha tang, thuc ddy hop tac quoc
té va gan bdo ton véi sinh ké cong dong. Trong
boi canh bién d@6i khi hau va x6i mon di truyén,
chién luoc bao ton cua Viet Nam can dua trén
nam tru cot sau:

Thir nhat, tang cuong danh gia chi tiét va khai
thac c6 dinh huéng. Nguon gen can duoc mo ta va
phan tich theo cac dac tinh thich tng véi diéu kién
bat loi (han, min, ngap ung, sau, bénh), déng thoi
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tich hop cong cu phan tit hién dai (GWAS, chi thi
SSR, SNP), s6 hoa dit liéu 1on va xay dung ngan
hang trinh tu gen. Pay 1a co so khoa hoc dé chon
loc vat liéu wu td, phuc trang giong ban dia va phat
trién giong moi co6 gia tri thuong mai.

Thit hai, phat trién mo hinh bao ton da tang.
Su két hop gitta bao ton ex-situ (kho lanh, in vitro,
déng rudng) va in-situ (ngan hang gen cong dong,
vuon ho gia dinh, hé thong canh tac truyén thong)
va bao tén kép (sao lreu) sé dam bao duy tri tinh da
dang sinh hoc, bdo ton tri thic ban dia, dong thoi
gia tang su tham gia va chia sé loi ich ctia cong
déng dia phuong.

Thir ba, hien dai hoa ha tang bao ton. Viec dau
tee kho lanh thong minh, cong nghé xit Iy mau tu
dong va hé thong quan ly dit lieu so lién thong sé
giip nang cao hiéu qua luu git, giam thiéu rai ro
va dap ung tiéu chudn quoc t€. Day 1a nén tang dé
tich hop dit liéu vao cac co s& dit liéu toan cau nhu
Genesys hay FAO-WIEWS.

Thit tu, thuc ddy hoi nhap va hop tac quoc té.
Tham gia Hiép uwoc quoc té ITPGRFA va cac
chuong trinh hop tac cia FAO, CGIAR, Bioversity
International,... s&¢ m& rong kha ning ti€p can,
chia sé ngudén gen va nang cao vi thé caa Viet
Nam trong hé théng bao ton toan cau. Diéu nay
khong chi gép phan tang tinh minh bach ma con
mé& ra co hoi tiép can nguén luc tai chinh va ky
thuat quoc té.

Thir nam, nang cao nang luc va nhan thuc
cong déng. Viéc dao tao ngudn nhan luc chuyén
sau, gan bao ton voi gido duc va truyén thong,
dong thoi long ghép voi phat trién nong nghiép
httu co, du lich sinh thai va thuong mai hoa giong
dac san ban dia, sé gop phan tao dong luc xa hoi va
kinh té cho bao ton bén virng.

Téng thé, chién lugc dua trén nam tru cot nay
khong chi nham duy tri va st dung hiéu qua
nguodn gen thuc vat nong nghiép, ma con dinh vi
vai tro ctia Viet Nam trong mang luéi bao ton va an
ninh leong thuc toan cau.

4. KET LUAN VA BE NGHI

4.1. Két luan

Giai doan 2020 - 2024, hé thong bao ton nguon
gen thuc vat nong nghiép tai Viét Nam da dat duoc

nhimng két qua quan trong. Ngan hang gen thuc
vat quoc gia da bao ton 31.881 mau gen bang
phuong phap chuyén chd véi ba hinh thirc: Kho
lanh, in vitro va @éng rudng voi su da dang vé loai
va nhém cay, tap trung & cac nhom laa, rau, dau va
cay c6 cu. Cong tac nhan tré héa dat 10,9%; danh
gia ban dau 11,1% va danh gia chi tiét 16,8%, trong
d6 co6 ung dung chi thi phan t&r phuc vu chon tao
giong. He thong dir lieu duwoc s6 hoéa véi hon
89.000 mo ta va gan 29.000 truong danh gia. Song
song voi bao ton, viec khai thac nguén gen duoc
d4y manh: Nhiéu giong ban dia diac san da duoc
phuc trang, phat trién san xuat tai cong dong, gitp
tang thu nhap 10 - 15%, bao ton tri thic ban dia va
da dang sinh ké.

Tuy nhién, ha tang ky thuat bao ton (nhu kho
lanh, s6 hoa va tu dong hoa quy trinh) con han ché
so vdi cac quoc gia phat trién. Ty 1é tng dung cong
nghé sinh hoc (giai trinh ty, ma vach ADN,
GWAS) trong danh gia nguon gen dang luu giit
con thap dan dén hiéu qua bao tén va khai thac sit
dung chua cao. Pac biét, Viet Nam chua gia nhap
Hiép udc ITPGRFA 1a mot rao can trong viéc chia
sé va tiép can ngudn gen & cap do toan cau.

4.2. Bé nghi

Xay dung va thuc thi chién luoc bao ton ngudn
gen thuc vat nong nghiép chi tiét, hiéu qua va hoi
nhap quoc té.
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RESULTS OF EX-SITU CONSERVATION OF AGRICULTURAL PLANT GENETIC RESOURCES FOR
THE PERIOD 2020 - 2024 AT THE NATIONAL PLANT GENEBANK

Le Thi Loan', Pham Hung Cuong!, Doi Hong Hanh!, Duong Thi Hanh?,
Nguyen Thi Hoa', Nguyen Thi Thuy Hang', Nguyen Thi Bich Thuy*

!Plant Resources Center

Abstract

The National Plant Genebank plays a core role in the plant genetic resources conservation
system in Vietnam, both as a strategic reserve to protect plant genetic resources from risks
caused by natural disasters and climate change and as a foundation for research, breeding,
ensuring food security and sustainable agricultural development. During the period 2020 - 2024,
the National Plant Genebank has conserved 28,790 seed accessions of 125 species across five
crop groups (including cereals, coarse grains, legumes, vegetables, and root crops), 3,041 clonal
accessions of 18 asexually reproducing plants and 659 in vitro accessions. Regeneration was
carried out for 10.9% (3,461 accessions), while initial and detailed evaluations accounted for 11.1%
and 16.8% (5,354 accessions), respectively. More than 89,000 characterization records and 29,000
evaluation records were digitized and updated in the national database and on the website
prc.org.vn. In addition, several local varieties were rejuvenated and reintroduced into production,
contributing to a 10 - 15% increase in farmers’ income. The results indicate that Vietnam has
significantly expanded its conservation scale; however, the proportion of detailed evaluations and
the application of modern biotechnology remain limited. Therefore, priority should be given to
infrastructure investment, the integration of molecular tools, and the strengthening of
international collaboration to improve the effectiveness of conservation and sustainable utilization

of plant genetic resources.
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NGHIEN CUU NHAN GIONG HOA LAY ON CF.21.09
TU CcU IV VITRO TAI TiNH QUANG NINH
Nguyén Thi Hong Nhung® *, Bui Thi Hong Nhuy!, Bui Thi Hong', Pang Vin Dong?

TOM TAT

"Trung tam Nghién ctu va phat trién Hoa, Cay canh
“Vien Nghién ciu Rau qua

*Email: nhungmorecnsh510280@gmail.com

Giong lay on CF.21.09 1a giong hoa moi trién vong dugc Vién Nghién ctru Rau qua tao ra bang
phuong phap lai hitu tinh. Giéng lay on nay dang duoc phat trién rong rai tai tinh Quang Ninh st
dung phuong phap nhan giéng vo tinh tir tach cti. Nham xac dinh duoc nguédn vat lieu thich hop
stt dung dé san xuat giong lay on CF.21.09, da tién hanh cac thi nghiém trén hai giai doan nhan
giéng tao ct nhé va tao ct thwong phidm. Két qua cho thay, sit dung ct in vitro giéng lay on
CF.21.09 c6 két qua nhan giong tot nhat (ct giong tao ra dong déu, ty 1é c giong thuong phdm
dat 81,8%; kha nang nhan giéng cao voi 47,3 ct bi/cay). Stt dung ctt nhd ¢6 chu vi 4 - 6 cm & giai
doan tao ct thuong phdm giong lay on CF.21.09 thu duoc ct giong c6 chat lwong cao hon so véi
giong doi ching (duong kinh ct 3,6 cm; téng khai luong ci thu duoc/360 m? dat 339,6 kg). Ngoai
ra, san pham trung gian 1a ct binhiéu (31,7 ct/cay), téng khéi luong ct bi cao 162,6 kg/360 m?.

T khéa: Giong lay on mdi, nhan giong, cu giong in vitro, cu bi, ci nho; cu giong thirong pham.

1. DAT VAN BE

Hoa lay on (Gladiolus sp.) 1la mot loai hoa
dep, bén, mau sic phong phu, canh gon nhe dé
van chuyén di xa va duogc trong phé bién trén thé
gioi. Dién tich va san luong hoa lay on trén thé
gioi xép vi tri the 5 sau tulip (Zulipa spp.), lily
(Lilium spp.), lan Nam Phi (Freesia spp.) va lan
hué (Hippeastrum spp.) [1].

O Viét Nam, hoa lay on rat duoc wa chuong,
san luong cta san xuat hoa lay on thuong phdm
chi ding sau hoa cuc, hoa héng, hoa lily. Hon
ntra, lay on la loai hoa dé dang mé rong dién tich
san xuat va co tiém nang xuat khiu cao [2]. Hoa
lay on dugc trong tir rat 1au doi va da hinh thanh
nhiéu vung san xuat 16n nhu: Hai Phong, Quang
Ninh, Son La, Phu Yén va Lam Déng. Hang nam,
nhiéu giong hoa lay on méi duoc nhap noi tir cac
nudc nhu: Trung Quoc, Ha Lan... Nam 2019, so6
leong cu lay on nhap néi khoang 2,740 triéu cua,
chi chiém 10% nhu cdu cu giong lay on trong
nudc; s6 lwong ct giong con lai duoc tu san xuat
tai cac dia phuong [3]. Cac gidng méi nay cho
nang suat, chat lwong hoa cao nhung nhuoc
diém 1a chi tréong duoc trong vu dong xuan &
viung doéng bang song Hoéng va nhiéu ving bi
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anh hudéng ctia bénh kho dau 14 dan t6i ning
suat va chat luong thép.

Ké thira két qua tao giong lay on cta dé tai
“Nghién cuu chon tao giong va goi ky thuat phat
trién giong hoa lay on va hoa lan ho diép, nam
2016 - 2019’ [3], Vien Nghién ctru Rau qua tiép tuc
danh gia va phat trién giong lay on CF.21.09 tai
tinh Quang Ninh. Giong CF.21.09 c6 mau hong
cam duoc wa chuong, chat luong canh hoa thuong
pham cao vdi chiéu dai canh hoa tir 120 — 140 cm,
15 - 16 hoa/canh, ty 1é¢ hoa thu hoach >95% va dac
biet khong bi bénh kho dau la.

Hién tai, giong lay on CF.21.09 dang duoc
nguoi dan phuong Binh Kheé, tinh Quang Ninh tu
dé giong biang phuong phap tach ct tuy nhién
giong dé bi thoai hoa sau vai nam. Bénh hai trén
cay lay on tich liiy va lay truyén tir thé hé nay sang
thé hé khac qua nhan giong vo tinh bang ct lam
cay sinh truong yéu, ctt nhd, hé s6 nhan ca thap
(Randhawa va Mukhopadhyay, 2012) [4]. Chinh vi
vay, viéc tim ra duoc vat lieu nhan giong toi uu dé
dam bao co thé tu san xuat ct giong c6 chat luong
cao la rat can thiét doi voi cac ving san xuat
chuyén canh hoa lay on néi chung, phuong Binh
Khé néi riéng.

NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 10/2025



KHOA HOC & CONG NGHE

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu, thoi gian va dia diém nghién cttu

Vat liéu nghién cuu

Cu bi:Clicé chu vi tir 1 - 3 cm, stt dung 2 loai ci
bi la ct in vitro (ci1 bi duoc nhan giong biang phuong
phap nuodi cdy mo); ct bi i vivo (ct bi duoc nhan
giong bang phuong phap tach cu) cha giong
CF.21.09 va giong D6 09 do nguoi dan tu nhan giong.

Cti nho: C duoc nhan bang phuong phap tach
ct tir nguédn cu in vitro. Ctt c6 chu vi tir 4 - 6 cm, st
dung ¢t nho cta 2 giong CF.21.09 va b 09.

-'Thoi gian nghién ctru: Thang 10/2023 - 3/2024.

- bia diém nghién ctru: Phuong Binh Khe, tinh
Quang Ninh.

- biéu kién thi nghiém: Cac thi nghiém nhan
giong déu duoc trién khai dat chuyén canh trong hoa
lay on ctia phuong Binh Khé, dia hinh bang phang,
loai dat thit pha cat, co do phi & muc trung binh.

2.2. Phuong phap nghién ctru

- Thi nghiém 1: Nghién cuu dnh huong cua
nguon vat liéu cu bi dén hiéu qua nhan giong hoa
lay on tai tinh Qudng Ninh

CT1: Cu bi in vitro giong CF.21.09.

CT2: Cu bi in vivo giong CF.21.09.

CT3: Cu bi in vivo giong Dd 09 (Doi chimg).

Cu bi in vivo cta hai giong CF.21.09 va Do 09
déu duoc nguoi dan ty nhan bang phuong phap
tach ct. Thi nghiém duoc b6 tri tuan tw khong
nhic lai, méi cong thic 7.200 ct, mat do trong 60
ct/m? Phuong phap theo doi: Ty 1é ca thu hoach
tinh trén tit ca ca trong, cac chi tiéu chat luong
tinh trén 30 c; téng khoi luong ct tinh quy ra 360
m? Céc yéu to phi thi nghiém 4p dung theo quy

trinh trong va cham soc hoa lay on ban hanh kém
theo Quyét dinh s6 454/QD-VRQ-KH ngay
19/12/2019 cuia Viéen Nghién cttu Rau qua [5].

- Thi nghiém 2. Nghién cuu danh huong cua
nguon vat liéu cu nho dén hiéu qua nhan giong
hoa lay on tai tinh Quang Ninh

CT1: Ct nho giong CF.21.09.

CT2: Ct nho giong Do 09 (D6i chimg).

Ct nho cta hai giong CF.21.09 va Do 09 déu
duoc nguoi dan tu nhan bang phuong phap tach ct
ttr nguon cu in vitro. Thi nghiém duoc bo tri tuan tu
khong lap lai. Mbi cong thic 6.000 cii, mat do trong
50 ct/m% Phuong phap theo doi: Ty 1é ct thu
hoach tinh trén tat ca ct trong, cac chi tiéu chat
luong tinh trén 30 ct; téng khéi luong cu tinh quy
ra 360 m% Céc yéu t6 phi thi nghiém 4p dung theo
quy trinh trong va cham séc hoa lay on ban hanh
kéem theo Quyét dinh s6 454/QD-VRQ-KH ngay
19/12/2019 ctia Vién Nghién ctru Rau qua) [5].

- Chi tiéu theo doi: Chi tiéu sinh truong, phat
trién nhw: Thoi gian moc mam (ngay), ty lé moc
mam (%), thoi gian thu hoach (ngay), chiéu cao cay
(cm), s6 1a/cay (14); cac dac diém hinh thai (mau
sdc than 14); nang suat ty 1é ct thwong phidm/ct
nho/ct bi thu duoc (%), téng khoi lwong ct/360 m?
(kg), chat luong ct giong (khoi luong ct (g); phan
cap sau, bénh hai cay theo TCVN 13268-6: 2022 [6].

- Phurong phap xuir Iy so6 liéu thong ké: Tham so
thong ké co ban sai s6 chuian (Standard Error)
duoc tinh bang phan mém Excel 2019.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua nghién ctru ngudn vat liéu ct bi
dén hiéu qua nhan giéng hoa lay on tai tinh
Quang Ninh

Bang 1. Kha niing moc mam va thoi gian thu hoach ctia cac ngudn ci1 bi khac nhau

tai tinh Quang Ninh nim 2023
STT Nguén cit bi Th(;g fir?ll(l)l)ét Thoi gian két thuc Ty 1é moc Thoi gian thu
C A \ A 0 \
mam (ngay) moc mam (ngay) mam (%) hoach (ngay)
Ct bi in vitro giong
1 CF.21.09 10 15 100 165
9 Ct bi in vivo giong 9 18 96.3 157
CF.21.09 ’
Cu bi in vivo giong
3 | P609 (P6i ching) > 21 93,7 148
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So sanh thoi gian moc mam cta ct bi hai
giong CF.21.09 va Do 09, két qua cho thay, ca bi
giong Do 09 c6 thoi gian bit ddu moc mam sém
hon so voi ct bi giong CF.21.09 tit 2 - 4 ngay. Cu bi
in vivo giong Do 09 cho thoi gian bat dau moc
mam sém nhat 1a 5 ngay sau trong. Cac loai ct bi
con lai c6 thoi gian bat dau moc mam tixr 9 - 10
ngay sau trong.

Thoi gian két thuc moc mam khac nhau gitta
cac nguon vat liéu. Gia tri nay trén giong CF.21.09
som hon so véi giong Do 09. Thoi gian két thic
som nhat 1a & cong thuc trong cu gidng in vitro
CF.21.09 voi 15 ngay sau trong. Tiép theo 1a cu bi
in vivo giong CF.21.09 véi 18 ngay va kéo dai nhat
1a ¢t bi in vivo giong Do 09 véi 21 ngay.

Cu in vitro cua giong CF.21.09 c6 ty 1&é moc
mam cao nhat 100%, trong khi d6 gia tri nay giam
con 93,7 - 96,3% & cu bi in vivo cta giong CF.21.09
va bo 09.

Thoi gian thu hoach ct chénh léch lon gita
cac giong lay on thi nghiém. Giong CF.21.09 c6
thoi gian thu hoach cu giong tir 157 - 165 ngay,
giong lay on Do 09 c6 thoi gian thu hoach cu
giong ngan hon 1a 148 ngay.

Nhu vay, giong CF.21.09 c6 kha niang moc
mam (can ct vao thoi gian moc mam va ty 1é moc
mam) tap trung hon so voi giong Do 09. Cac cu bi
in vitro giong CF.21.09 mac di moc mam mudn
hon nhung khoang thoi gian moc mam duoc rut
ngan va tap trung hon so véi ct bi in vivo.

Bang 2. M6t s6 dic diém than, 14 ciia cdy gidng tir cac ngudn ci1 bi khac nhau

tai tinh Quéang Ninh nim 2023
Chiéu cao s s Chiéu rong C 1.
STT Giong cay (cm) So1a (1a) be 14 (cm) Mau sac la
1 Cu bi in vitro giong CF.21.09 883+3,11 | 6,1+0,07 | 16,1+1,02 | Xanh dam
2 Cu bi in vivo giong CF.21.09 79,7+2,05 | 5,7+0,05 | 14,5+1,05 | Xanh dam
3 | Cu bi in vivo giong Do 09 (Doi ching) | 60,7 +2,17 | 45+0,05 | 9,3+0,61 | Xanh nhat

Chiéu cao cay va chiéu rong be 14 ctia cac cay
tir 2 giong CF.21.09 va Do 09 déu dat cao. Giong
CF.21.09 cho thay kha nang sinh truéng vuot troi
so voi giong Do 09. Cu thé, giong CF.21.09 c6

chiéu cao cay tir 79,7 - 88,3 cm va bé rong be 14 tir
14,5 - 16,1 cm tuy thudc nguon vat liéu nhan giong,
trong khi d6 giong Do 09 co6 chiéu cao cay tir 60,7
cm va bé rong be 14 dat 9,3 cm.

Bang 3. Mttc do nhiém sau, bénh hai ctia cay giéng tir cAc ngudn ct bi khac nhau

tai tinh Quang Ninh nim 2023
Sau xanh Ty 1é cay bi Ty 1é cay bi Ty 1é cay Mt do
STT Gidng (Helicoverpa | bénh héo vang bénh dém1a | bibénh thoi kho lgh()
armigera (Fusarium sp.) (Botrytissp.) | (Stromatiniasp.) | daula
Hubner) (cép) %) (%) %) (cap)
Cu bi in vitro
1 | gigng CF.21.09 1 0,0 0,0 0,0 1
Cu bi in vivo
2 | giéng CF.21.09 1 23 0,0 37 1
Cu bi in vivo
3 giong Do 09 1 12,7 17,3 12,3 5
(boi chimg)

S6 14/cay cua giong CF.21.09 tir 5,7 - 6,1 14 va
giéng Do 09 tir 4,5 1a. O giai doan nay, giéng
CF.21.09 v6i s6 1a/cay tir 5 - 7 14 thi da da diéu kién
dé cay c6 thé xuat hién ngdng hoa.

Miuc d6 nhiém sau xanh (Helicoverpa armigera
Hubner) gitta cac cong thic 1a rat thap (déu & cap 1),
diéu nay cho thay, khong co su khac biét 1on vé kha
nang chong chiu sau xanh gitta cac phuong phap nhan
giong (in vitrova in vivo) hay gitta hai giong lay on.

16

Cac chi tiéu lién quan dén ndm bénh thé hién
ro rang anh huong ctia cac nguodn vat lieu nhan
giong va giong dén kha nang chong chiu bénh.
Cay duoc trong tir nguén ct giong in vitro c6 kha
nang chong chiu tot voi bénh héo vang (Fusarium
sp.) va bénh thoi kho (Stromatinia sp.), cu thé:
khong xuat hién bénh trén giong CF.21.09. Trong
khi @6, ct bi in vivo cia giong nay co ty lé cay bi
bénh héo vang 1a 2,3% va bénh thoi kho 1a 3,7%.
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O ca 2 nguédn vat lieu in vitro va in vivo,
giong CF.21.09 thé hién su chong chiu rat tot voi
bénh dom 14 (Botrytis sp.) voi ty 1é cay xuat hién
bénh nay 1a 0%, so voi giong doi chimg Do 09 1a
17,3%.

Giong CF.21.09 c6 kha niang chong chiu rat tot
voi bénh kho dau 14 voi cap bénh 1a cdp 1 khi st
dung cu in vitro va cu in vivo. Trong khi d6, giong
d6i chimg Do 09 cho thdy mic do man cam voi
bénh kho dau la & cap 5.

Bang 4. Ning sudt va chat luong cti giong thu duoc tir moé hinh tréng céc nguén ct bi khac nhau

tai tinh Quang Ninh nim 2023
Ct thuong pham thu duoc Cu nho thu duoc Cu bi thu duoc
1a . Téng .
Tylech | ppg [Tongkhol| o o | gpsi | khei | Knhei | Soci | one Khoi
TT Giong thuong luwong 0 , N luong ct
2 lwong | , | cinho |luong cu| lugng |lwong c| bi/cay |,. )
pham X ci/360 m N X bi/360 m
o cu (g) %) (2) ct/360 (2) (ct)
) (ke) o ) (ke)
Cabi in
1| vitrogiong | 818 13 ’gli 3463 | 182 i%&) 382 | 039 i427 ’32 308 5
CF.21.09 ’ ’ ’
Cu bi in vivo
2|  giéng 19,5 107 ’fgi 727 | 805 i%%? 1486 | 031 f’g’(‘;’? 204,2
CF.21.09 ’ ’ ’
Cu bi in vivo
3 | giong Do 09 4,7 1(4)1 ’gzi 14,6 95,3 i%%B 164,6 0,21 iZi"B ’26 114,8
(boi ching) ’ ’ ’

Ghi chu: Ci thirong phdam c6 chu vi ci > 8 cm, et nho'co chu vi ci 4 - 8 cm, cu bi ¢6 chu vi ci < 4cm

Ty 1é ct thwong pham thu duoc cho thay hiéu
qua khi stt dung ct giéng in vitro cao hon dang ké
so voi stt dung cu bi in vivo. Ty 1é cti thuong phidm
thu duoc 81,8% khi st dung cu in vitro giong
CF.21.09. Trong khi d6, ty 1é nay chi dat 19,5% khi
stt dung cu bi in vivo giong CF.21.09 va 4,7% khi st
dung cu bi in vivo giong Do 09. Két qua vé hiéu
qua nhan giong tir ¢t in vitro cting duoc Pang Van
bong (2020) [3] ghi nhan twong tu khi tréng ct in
vitro cta dong lai J11 trén diéu kién phuong Moc
Chau, tinh Son La.

Khoi lwong ca thuwong phidm chia giong
CF.21.09 thu duoc cao hon so véi giong Do 09. Cu
thuong phdm dugc tao ra tir ct in vifro giong
CF.21.09 dat 19,6 g, ca bi in vivo giong CF.21.09

dat 17,2 g trong khi d6 ct thuong phdm cua giong
b6 09 dat 14,3 g.

So6 lwong ct bi tao ra la san phdm tht cap va
thé hién kha nang nhan giong. Giong lay on
CF.21.09 cho thay, kha niang nhan giong cao voi sO
cu bi/cay tir 30,5 - 47,3 cti/cay trong khi do giong
lay on Do 09 chi dat 25,3 ci/cay. Trong ciing mot
giong CF.21.09 khi stt dung vat liéu nhan giong 1a
cu in vitro thi s6 ct bi/cay 1a 47,3 ct nhiéu hon so
voi vat lieu 1a ca bi iz vivo (30,5 ct bi/cay). Dong
thoi, ca bi tao ra tir cit me in vitro c6 khoi luong
lén hon so véi cit me in vivo, tuong tng 1a 0,39 g va
0,31 g (giong CF.21.09).

3.2. Két qua nghién ctru ngudn vt liéu cti nho dén
hiéu qua nhan gidng hoa lay on tai tinh Quang Ninh

Béng 5. Kha ning moc mam va thoi gian sinh trudng ctia ¢t nhé céc giong lay on nghién ciru

tai tinh Quang Ninh nam 2023
Thoi gian bat dau | Thoi gian két thuc | Ty 1é moc | Thoi gian thu
STT Giong A . A . A .
moc mam (ngay) | moc mam (ngay) mam (%) hoach (ngay)
Ct nho giong
1 CF.21.09 7 13 100 148
Ct nho giong Do
2 09 (Béi ching) 6 17 98,4 141
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Giai doan tht 2 ctia qua trinh nhan giong cu
lay on ngoai dong rudng 1a tao ct thuwong pham véi
dau vao 1a ct nho. Theo doi thoi gian bat dau va
két thiuc moc mam ctia 2 giong lay on nghién ctru
cho thay, giong CF.21.09 c6 qua trinh moc mam
tap trung va nhanh hon so véi giong Do 09. Giong
CF.21.09 bat dau moc mam sau 7 ngay va mat 6
ngay dé hoan tit moc mam voi ty 1é 100%, trong
khi giong D6 09 phai 11 ngay cho qua trinh moc
mam voi ty 1é 98,4%.

Thoi gian thu hoach ci thuong phdm cua
giong CF.21.09 1a 148 ngay, dai hon giong lay on
Do 09 chi 141 ngay. Khi so sanh thoi gian sinh
truéng ctia cit nho voéi ci bi & cung thoi vu trong
ctia ca hai giong lay on déu cho thay téng thoi gian
sinh truedng cta ct nho ngan hon so voi ct bi tir 7 -
9 ngay (cu thé, thoi gian sinh trudng ctia ct bi in
vivo cua giong CF.21.09 1a 157 ngay va cta giong
bo 09 1a 148 ngay). Két qua nay twong dong voi
két luan cua Narayan va cs (2013) [7] ct giong lay
on c6 kich thudc cang 1on thi thoi gian hoan thanh

nay mam va ra hoa cang séom.

Giong lay on CF.21.09 c6 chat luong cu
thuong pham rat cao véi duong kinh cu dat 3,6 cm;
chiéu cao ct 1,9 cm va khoi luong trung binh 18,9
g, déu cao hon so voi giong doi chimg c6 duong
kinh cu dat 3,5 cm; chiéu cao ci 1,4 cm va khoi
luong trung binh 16,9 g. Do khoéi luong cu thu
duoc cao hon nén téng khoi lwong ci thuong
pham/360 m* cua giong CF.21.09 dat 339,6 kg;
trong khi d6 giong lay on Do 09 chi dat 300,2 kg.
Két qua nhan giong trong thi nghiém nay cao hon
so voi két qua nhan giong lay on Do 09 ctia Trinh
Khic Quang (2012) [8] khi st dung ct giong co6
chu vi 2 - 4 cm. Chi tiéu vé chat luong cu thuong
phdm tuwong duong voi két qua nghién ctu clta
Randhawa va Mukhopadhyay (2012) [4] khi nhan
giong bang cu nhé c6 duong kinh 1,5 - 2 cm
(twong duong chu vi 4,7 - 6,2 cm).

Téng khoi lwong ct bi/360 m® cta giong
CF.21.09 dat 162,6 kg cao hon rat nhiéu so voi
giong doi chung chi dat 89,1 kg.

Bang 6. Ning sudt va chat luong ct giong thu dugc tir mé hinh tréng ct nhé
clia cic giong lay on nghién ctru tai tinh Quing Ninh nim 2023

Ct thuong pham thu duoc Cu bi thu duoc
SIT|  Giéng Puong | Chidu | Khéi | Téngkhsi | Khéi | S§cu | LongKhoi
, ) , , o lwong cu
kinhci | caoct | luong | luong ci/360 | luong | bi/cay . )
> 2 ) ) bi/360 m
(cm) (cm) | ca(g) m’ (kg) cu (g) (ct) k
2)
Cta nho
, 3,6+ 1,9+ 189 + 0,3+ 31,7+
1 giong ’ ’ ’ 339,6 ’ ’ 162,6
CTF 21.09 0,03 0,01 0,21 0,02 2,05
Cu nho
» ) 3,5+ 14+ 16,9 + 0,23 £+ 24,3 +
2| giongDO0I |, 0,03 0,17 3002 0,01 2,11 89,1
(boi chung)

Ghi chu: Ci thirong phdm c6 chu vi ci > 8 cm, cu bi ¢é chu vi cii <4 cm

Cu bi thu duoc cta ca hai giong lay on ciing
cho thay su chenh lech dang ké vé ca vé khoi
luong va so luong. Cu thé, giong CF.21.09 c6 khoi
luong ca bi 1a 0,3 g va s6 lwong cta bi/cay la 31,7
ct; con giong doi ching cé khoi luong ct bi la 0,23
g va so luong ct bi/cay 1a 24,3 cua. Viéc thu duoc
ct bi nhiéu goép phan tang kha nang nhan giong va
giam chi phi san xuat khi ca bi ndy duoc stt dung

18

dé trong & vu sau.

4. KET LUAN

- Str dung cu in vitro giong CF.21.09 nhan giong
cho két qua nhan giong tot nhat (ca giong tao ra
dong déu, ty lé ct giong thuong phdm dat 81,8%;
kha nang nhan giong cao vdi 47,3 ct bi/cay).

- Stt dung ct nho giong CF.21.09 c6 chu vi 4 - 6
cm cho giai doan tao ct thuong phdm thu duoc ci
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giong c6 chat luong cao hon so voi giong Do 09
(dwong kinh ca 3,6 cm; tong khéi lwong cu thu
duoc/360 m?* dat 339,6 kg). San phdm trung gian la
ct bi/cay nhiéu véi 31,7 ct, téng khoi luong ct bi
cao 162,6 kg/360 m®.
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RESULTS OF SUITABLE MATERIALS FOR PROPAGATING GLADIOLUS VARIETY CF.21.09 USING
CORMS DIVISION IN QUANG NINH PROVINCE

Nguyen Thi Hong Nhung’, Bui Thi Hong Nhuy’, Bui Thi Hong' Dang Van Dong®

! Center for Ornamental, Flower Research and Development

? Fruit and Vegetable Research Institute

Abstract

The CF.21.09 gladiolus variety is a promising new flower cultivar developed by the Fruit and
Vegetable Research Institute through sexual hybridization. This variety is being widely
propagated in Quang Ninh province using corm division. To determine suitable propagation
materials for gladiolus CF.21.09, the study conducted experiments in two propagation stages:
medium-sized corm production and commercial corm production. The results showed that using
in vitro cormels for propagating CF.21.09 provided the the higest propagation efficiency, with
commercial corms reaching rate of 81.8% and a high multiplication rate of 47.3 cormels per plant.
In the commercial corm production stage, using propagation materials from medium-sized corms
(4 - 6 cm in circumference) resulted in higher-quality corms than the control variety, with an
average corm diameter of 3.6 cm and a mass of 339.6 kg per 360 m2 The intermediate products
were cormels, with 31.7 cormels per plant, and a total mass of 162.6 kg of cormels per 360 m2.

Keywords: New giladiolus variety, propagation, in vitro cormels, cormels, medium - sized corms,
commercial corms.
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PHAN LAP VA DANH GIA KHA NANG D01 KHANG
CUA MOT sO DONG VI KHUAN BUGC PHAN LAP
TU DAT VUON BUG1 NAM ROI TAI TiNH VINH LONG
VO1 NAM Fusarium solani VA Sclerotium rolfsii
TRONG DIEU KIEN in vitro

TOM TAT

Tran Trung Thanh" ", Pham Thj Phuong Thao!
Nguyén Nhe Y', L& Thi Minh The!, Lé Thanh Toan'
! Triong Nong Nghiép, Truong Pai hoc Can Tho:
"Email- trantrthanhh @gmail.com

Nghién ctru da phan lap duoc 20 ching vi khuan ving ré thuoc chi Bacillus tit 150 mau dat vuon
budi Nam Roi tai phuong Binh Minh, tinh Vinh Long. Két qua danh gia kha nang doi khang cta
20 chung vi khudn ving ré véi ndm S. rolfsii giy bénh théi goc da chon duoc 6 ching vi khuin
vung ré c6 kha nang do6i khang trén 70% la VLND-0202, VLND-0802, VLND-0901, VLND-1202,
VLND-1301, VLND-2002. Két qua tiép tuc danh gia kha niang doi khang cta 6 ching vi khudn
viung ré voi ndm F. solani gay bénh vang 14 thoi ré da chon duoc 3 ching vi khudn viing ré c6 kha
nang doi khang tot & thoi diém 9 ngay sau b6 tri 1a VLND-0802, VLND-1202 va VLND-1301 v6i
hiéu suat doi khang lan luot 1a 58,50%; 60,50% va 66,50%. Bén canh do, ca 3 ching vi khudn viing
ré VLND-0802, VLND-1202 va VLND-1301 déu c6 co ché phan giai lan ¢ thoi diém 7 ngay sau bo
tri voi duong kinh vong phan giai dong nhat 1a 10 mm. Cac ching vi khuén hiéu qua sé duoc dinh
danh va tiép tuc khao sat hiéu qua phong trir sinh hoc trén cay trong trong diéu kién nha ludi.

Tt khoéa: S. rolfsii, F. solani, vi khudn ving ré, doi khang bénh.

1. BAT VAN BE

Budi 1a mot trong nhimng loai cay an qua chu
luc cta Viet Nam. Theo s6 lieu cua Téng cuc
Thong ke (2025) [1], dién tich nhom cay an qua ca
nuwoc nam 2024 woc dat 1.302,8 nghin ha, tang
khoang 2,6% so voi nam trudc, voi san luong cua
mot so loai trai cay: Sau rieng dat khoang 1.503,2
nghin tan (ting khoang 25,7%), cam khoang
1.888,8 nghin tan (ting khoang 3,6%), xoai khoang
1.053,7 nghin tan (ting khoang 3,1%), thanh long
khoang 1.190,9 nghin tan (giam khoang 0,1%), san
luong thu hoach dat kha cao chi yéu la qua cia
nhom cay c6 mui. Theo Chanh Tuy (2024) [2], xa
My Hoa, thi xa Binh Minh, tinh Vinh Long c6
khoang 1.163 ha trong Budi Nam Roi voi nang suat
trung binh 40 tdn/ha/nam va san luong hang nam
dat 25.000-30.000 tan.

Tuy nhién, cing véi su gia tang vé dién tich
tréng, viéc canh tac cay c6 mui hién nay gap

khong it kh6 khan, dac biét trong khau cham séc
va quan li dich hai. Trong hoi thao giai phap phuc
hoi va phat trién bén vitng cay c6 mui & Viét Nam
ngay 24/11/2023 [3], cac bao cao cho biét tac
dong cua bién d6i khi hau (kho han, mua bao,
ngap lut,...), nhiéu doi twong sau, bénh hai (voi
trén 30 loai sau, bénh hai, dac biét 1a bénh vang la
Greening, vang 14 thoi ré, thoi rung qua...) xuat
hién, gay hai tai khap cac ving trong cay c6 mui,
nhat 1a vung phat trién tu phat; anh hudéng lon
dén nang suat, chat luong, quan ly an toan thuc
pham, tudi tho vuon cay va lam ting chi phi dau
tu, chdm soc [4]. Nam bénh trén cay trong van
luon 12 ndi lo lang ctia nha nong, vi néu khong
phong tri kip thoi, chung sé gay thiét hai dén
nang suat cay trong. Dong thoi, bénh cay ciing la
moi quan tam rat 16n doi voi cac nha khoa hoc
trong linh vuc nong nghiép. Pac biét 1a cac ndm
bénh c6 nguédn goc tir dat hoac c6 kha nang luu
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ton lau trong dat nhu nam Sclerotium rolfsii,
Fusarium solani.

Cac loai vi khuan Bacillus spp. duoc bao cao
giap phong tri nhiéu loai bénh trén cay budi noi
rieng, nhom cay cam quyt noéi chung [5]. Ché
phdam nano bao gom 500 mg/L nano bac, 10.000
mg/L nano oxiclorua doéong, 50 g/L
polyvinylpyrrolidone, 15 g/L nonyl phenol
ethoxylate va 15 g/L trietanolamin, giup chong
bénh ri sat, than thu, ghé nham voi hiéu qua dat
71,5%, chong ram vo qua budi dat 80,6% & nong do
pha loang 100 ml/10 L nuéc [6]. Trichoderma
asperellum T-SP19 va Trichoderma asperellum T-
SP32 c6 kha nang doi khang lan luot dat 85,4-
86,2% va 84,7 - 85,4% doi voi ndm Lasiodiplodia
theobromae gay thoi cudng trai buéi da xanh tai
Bén Tre [7]. Do d6, nghién ctu da duoc thuc
hién dé phan lap va danh gia kha nang doi khang
ctia vi khudn c6 loi d6i véi ndm F. solani duoc
phan 1ap tit mau bénh vang 14 thoi ré buoi va S.
rolfsii duoc phan 1ap tir mau bénh thoi goc trén
cay cam quyt, ciing nhu hiéu qua dén sinh truong
cua buoi Nam Roi.

2. PHUONG PHAP NGHIEN CUU

2.1. Phan lap vi khu4n ving ré

Nguén vi khudn vung ré (VKVR) duoc phan
lap tir 150 mau dat vaeon budi (5 mau x 30 vuon)
thu thap tir cac vuon cay budi Nam Roi tai Vinh
Long. Cac mau duoc thu lién tuc trong 7 ngay, sau
d6 tién hanh phan 1ap vi khuan c6 loi.

Nguén nadm F. solani duoc phan lap tir mau
bénh vang 14 thoi ré budi va S. rolfsii duoc phan
lap tir mau bénh thdéi goc trén cay cam quyt, duoc
cung cap tir Phong thi nghiém Phong trtr Sinh hoc,
Khoa Bao vé Thuc vat, Truong Nong nghiép, Dai
hoc Can Tho.

Tién hanh phan lap

Can 1 g dat cho vao 6ng nghiém chira 9 ml
nuoc cat thanh trung, lac 5 phat dé vi sinh vat
phan tan déu trong dung dich dat. Dung dich dat
duwoc pha loang thanh 3 mc do khac nhau twong
ung voi 107, 10% va 10°. Huat 50 pl huyén phu & moi
nong do cho vao trong dia petri chita moi truong
King’s B va cha déu duoc G & nhiét do phong
khoang 48 gid. Nhimg khuan lac khac nhau va

phét trién don 1é¢ duoc lua chon va ciy chuyén
sang dia petri chita moi truong King’s B mai [8].
Vi khuén sau khi tach dong sé duoc nudi cdy trong
ong eppendorf chira moéi truong King’s B 1long
thém dung dich glycerol 20% trong hai ngay dé &
nhiét d0 phong, sau d6 tri & nhiét do lanh 4°C.
Cac mau nay duoc st dung trong cac thi nghiém
tiép theo.

2.2. Panh gi4 kha ning ddi khang cua vi
khuén viing ré trong diéu kién in vitro

2.2.1 Nam S.rolfsii

Thi nghiém duoc bo tri hoan toan ngau nhién,
mot nhan t6, mdi nghiém thic gom 4 lan lap lai,
tuong tng voi moi dia petri 1a mot 1an 1ap lai. Cac
chung vi khuan c6 loi phan 1ap ¢ noi dung 2.1 duoc
stt dung cho thi nghiém nay. Tién hanh: Nam S.
rolfsii cdy trén moi truong PDA khoang 10-14
ngay. Khi nam phat trién va sinh hach ndm mau
nau thi dung kep gip hach nim dat vao gitra dia
petri chita 10 ml moi truong PDA. Sau @6, khoanh
gidy tham (c6 duong kinh 5 mm) c6 tdm dung dich
huyén phu vi khudn viung ré (10® cfu/ml) dat doi
dién v6i hach nadm S rolfsii va cach thanh dia 1
cm. Dia petri duoc dat trong diéu kién nhiét do
phong va danh gia kha niang doi khang ctia nhitng
ching vi khuin vung ré véi ndm S. rolfsii Doi
ching duong duoc st dung bang thudc héa hoc
phoi hop Mancozeb + Metalaxyl & nong do khuyén
cao. Miéng gidy tham duong kinh 5 mm tdm dung
dich thuoc duoc dat doi dién véi hach ndm S
rolfsii cach thanh dia 1 cm trén dia petri chira 10
ml PDA; 4 1an lap lai. Dia dat & nhiét do phong,
duong kinh phat trién ctia ndm duoc do dé tinh
phan tram d6i khang so véi doi ching am.

Chi tiéu ghi nhan: vao cac ngay 3, 5, 7 va 9
ngay sau khi dat hach nam, do ban kinh ving soi
nam (mm) vé phia doi chimg (BKVSNdc) va vé
phia vi khudn (BKVSNvk) dé tinh hiéu suat doi
khang (HSPK, %) ctia cac ching vi khuan ving ré
theo cong thic cia Moayedi va Mostowfizadeh-
ghalamfarsa (2009) [9]. HSDK %) = [(C-T)/C] x
100. Trong do: C la BKVSNdc, T la BKVSNvKk. Thi
nghiém dugc thuc hién hai lan véi két qua thu
duoc twong te nhau. T két qua thi nghiém nay,
chon cac chung vi khu4dn c6 HSDK cao d@é thuc
hién thi nghiém tiép theo v6i ndm £, solani.
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222 Nam F. solani

Thi nghiém duoc bo tri va ghi nhan chi tieu
tuong tu thi nghiém 2.2.1, thay vi tri hach ndm
Slerotium bang khoanh khudn ty nim Fusarium.
Thi nghiém duogc thuc hién hai 1an véi két qua thu
duoc tuong ty nhau. Cac chiung vi khudn co loi
duoc chon dé thuc hién thi nghiém tiép theo.

2.3. Khao sat kha nang phan giai l1an

Thi nghiém duogc bé tri hoan toan ngau nhién
mot nhan t6, 4 1an 14p lai, méi nghiém thic 1a mot
ching vi khuén c6 loi.

Tién hanh: Chuin bi moéi truong Pikovskaya
cai tién (10 g glucose, 5 g Ca;(PO,),, 05 g
(NH),S0O,, 0,2 g NaCl, 0,2 g KCl, 0,5 g yeast
extract, 0,1 g MgS0O,.7H,0, 0,002 g MnSO,.H,0,
0,002 g FeSO,.7H,0, 15 g agar, 1 L nuoc cat, pH 7)
c6 bé sung bromophenol blue (0,6%), chiét dia
petri. Cac mau VKVR duoc nhan ngudn trong moi
truong King’s B 16ng trén may liac ngang (toc do
150 vong/phut) véi thoi gian 48 gio, diéu chinh
mat s6 10° cfu/ml. Trén mdi dia petri dat 4 khoanh
gidy thdm & 4 diém cach déu nhau trén moi
treong, moéi miéng duoc tim voi dung dich hyén
phu vi khuin vung ré (10° cfu/ml) (Hinh 1). Cac
dia dat trong ti 6n dinh véi nhiet do 30°C [10].
Theo doi chi tiéu phan giai lan kho tan trong moi
truong Pikovskaya céi tién thong qua duong kinh

vong trong suét theo 2 duong vuong goc tai tam
ctia khoanh gidy tham.

Gidy thim thm VEVE.

Méi toomg Pikovekava cii tifn

Hinh 1. Phuong phap khao sat kha ning
phan gidi 1an ctia VKVR
2.4. Xtr Iy s6 lieu

Cac chi tieu duoc nhap, xit Iy s6 liéu bang
phan mém Microsoft Excel. Xt ly thong ké céc so
liéu bang phan mém SPSS.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Phan 1ap VKVR

Két qua trinh bay & hinh 2 cta dic diém
khuan lac va nhuém néi bao tir da cho thay 20
ching vi khuin phan lap duoc tir ving ré budi
thuoc chi Bacillus, Gram duwong va c6 kha nang
hinh thanh noi bao ti (Hinh 2). Cac dong vi khuin
nay dwoc trit lai trong ong nghiém chtta moi
truong King’s B agar 2% & nhiét do 4°C.

Hinh 2. Dic diém cta chi vi khuidn Bacillus. A - Khuin lac thuéc chi vi khuin Bacillus,
B - Céc chiing vi khudn thuoc chi Bacillus dugc cdy sau 48 gio; C,
D - Noéi bao t vi khudn Bacillus dugc chup duéi vat kinh 100X
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3.2. Panh gia kha niang déi khang cia VKVR
trong diéu kién in vitro

3.2.1. HSPK voi ndm cua céc ching vi khuan
viung ré voi nam S. rolfssi

Su do6i khang caa 20 chiung VKVR véi nam S,
rolfssi duoc danh gia thong qua hiéu suat doi
khang thé hién kha nang doi khang su phat trién
ctia nam. Tir két qua bang 1 cho thdy, 19 ching
VKVR (trir (15) VLND-1502) déu c6 HSDK tot doi
voi nam S, rolfssi & thoi diém 3 NSTN trong
khoang tir 33,25-77,50%. Tuy nhién khong co su
khac biét vé mat y nghia so voi doi chimg duong
(thuoc c6 hoat chat Metalaxyl, Mancozeb). Chiing
(15) VLND-1502 c¢6 HSDK thap hon va khong
khac biét y nghia so voi d6i chimg duong la
25,00%. O thoi diém 5 NSTN, 20 ching VKVR déu
c6 HSDK tot doi voi ndm S, rolfsii so voi d6i chung
thudc RidomilGold 68WG. O thoi diém 7 NSTN tat
ca 20 ching VKVR déu c6 HSDK tot doi voi nam
S. rolfsii so voi doi ching duong. Chung VKVR c6
HSDK cao nhat ¢ thoi diém 7 NSTN 1a (8) VLND-
0802 dat 81,25% c6 khac biét y nghia 5% so véi cac
ching VKVR con lai va doi chung duong. C6 19
ching VKVR (trtt (19) VLND-1901) c6 HSDK tot

v6i nam S. rolfsii & thoi diém 9 NSTN c6 khac biét
y nghia 5% so voi doi chimg duwong. Chiung (19)
VLND-1901 c6 HSDK khong khac biét y nghia 5%
so voi doi chimg duong. Ching VKVR c6 HSPK
cao nhat 1a (2) VLND-0202 dat 82,50%, thap hon la
(8) VLND-0802, (12) VLND-1202 va (13) VLND-
1301 déu dat 79,25%, (20) VLND-2002 dat 74,50%,
(9) VLND-0901 dat 72,50% (Bang 1).

Qua két qua cua thi nghiém duoc theo doi &
cac ngay 3, 5, 7 va 9 sau khi bo tri da chon ra duoc
6 chiing VKVR c6 HSDK trién vong d6i khang tot
voOi voi ndm S, rolfsii tréen 70% (trix ching VKVR
(20) VLND-2002 dat 69% ¢ thoi diém 3 NSTN
khong khac biét y nghia 5% so voi doi chimg
duong dat 32,75%) dé tiép tuc lam thi nghiém 2 1a:
(2) VLND-0202, (8) VLND-0802, (90 VLND-0901,
(12) VLND-1202, (13) VLND-1301, (20) VLND-
2002 (Hinh 3). Kha niang doi khang v6i nam
Sclerotium rolfsii Sacc. cuia cac nghiém thic vi
khuén thé hién som tit 3 NSTN c6 y nghia quan
trong trong viéc ngan chan su gay hai va phat trién
clia ndm Sclerotium rolfsii Sacc. Néu mam bénh
xam nhiém trong giai doan dau sinh trudéng cia
cay sé gay ra thiét hai lon vé nang suat.

Bang 1. HSPK (%) ctia cic ching VKVR véi ndm S. rolfsii

- . Ngay bo tri thi nghiém
STT Ma so 5 5 7 9
1 VLND-0101 63,75 68,25 a 68,75 ab 67,25 ab
2 VLND-0202 77,50 80,50 a 81,00 ab 82,50 a
3 VLND-0301 42,50 44,00 ab 37,75 ab 23,25 be
4 VLND-0402 71,75 71,00 a 69,00 ab 71,25 ab
5 VLND-0502 65,00 64,50 a 62,75 ab 58,50 ab
6 VLND-0602 52,25 48,00 ab 43,75 ab 42,50 ab
7 VLND-0702 34,50 46,50 ab 43,50 ab 45,50 ab
8 VLND-0802 73,25 80,75 a 81,25a 79,25 a
9 VLND-0901 74,75 75,75 a 73,75 ab 72,50 ab
10 VLND-1001 33,25 24,00 ab 41,75 ab 17,15 bc
11 VLND-1101 49,00 60,25 a 58,00 ab 55,25 ab
12 VLND-1202 70,25 75,50 a 81,00 ab 79,25 a
13 VLND-1301 74,25 81,25a 79,75 ab 79,25 a
14 VLND-1401 55,25 46,75 ab 35,00 ab 35,00 ab
15 VLND-1502 25,00 15,00 b 47,50 ab 26,25 ab
16 VLND-1602 63,75 66,50 a 67,25 ab 69,50 ab
17 VLND-1702 64,75 66,50 a 67,25 ab 67,50 ab
18 VLND-1801 58,00 54,25 ab 61,50 ab 61,75 ab
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19 VLND-1901 49,00 50,00 ab 47,75 ab 0,00 ¢
20 VLND-2002 69,00 76,25 a 75,25 ab 74,50 ab
21 | Doi chimg duong 32,75 9,50 b 22,75b 0,00 ¢
Mtic y nghia ns * * *
CV (%) 31,72 32,91 38,07 37,10

Ghi chu: Trong cung mot cot cdc nhom co gid tri trung binh dwroc theo sau boi cdc chir cdi giong
nhau thi khong khdc biét y nghia thong ké Ducan, ns: khong khac biét vé mat y nghia, *: Khac biét ¢

mutc y nghia 5%.

Hinh 3. Kha ning d6i khang nim S, rolfsii & thoi diém 5 NSTN ctia 6 chiing VKVR. A. VLND-0202; B.
VLND-0802; C. VLND-0901; D. VLND-1202; E. VLND-1301; F. VLND-2002

3.2.2. HSPK voi nam cua céc ching VKVR voi
nam F. solani

Su doi khang cta 6 ching VKVR voi ndm £
solani dugc danh gia thong qua hiéu suat doi
khang thé hién kha nang doi khang su phat trién
ctia nam. Tt két qua bang 2 cho thay, 6 ching
VKVR d@éu c6 HSPK t6t hon so voi doi ching
duwong trong khoang tir 11% - 48%. 2 ching VKVR
c6 HSDK tot nhat 1a (12) VLND-1202 dat 48% va
(13) VLND-1301 dat 40,75% c6 khac biét y nghia.
Ké tiép 1a 2 chung VKVR (8) VLND-0802 dat
36,25% va (20) VLND-2002 dat 20,50% c6 khac biét
nhung khong y nghia so voi voi doi ching duong.
2 ching VKVR (9) VLND-0901 dat 12% va (2)
VLND-0202 dat 11% khong khac biét y nghia so
voi do6i ching duong dat 5,50%. HSDK cta 6
ching VKVR & thoi diém 5 NSTN khac biét y
nghia so véi d6i chung duong. 3 chiung VKVR cé
HSDK cao nhat 1a (8) VLND-0802 dat 57,50%, (13)
VLND-1301 dat 55,25%, (12) VLND-1202 dat
52,75% co6 khac biét y nghia so v6i 3 ching VKVR
con lai va doi ching duong dat 5,25%. Thap hon la
3 chiing VKVR con lai 1a (2) VLND-0202 dat 22%,
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(99 VLND-0901 va (20) VLND-2002 déu dat
20,50%. O thoi diém 7 NSTN tat ca 6 chang VKVR
déu co HSDK tot doi voi nam F. solani so voi doi
chimg thuoc RidomilGold 68WG. 3 ching VKVR
c6 HSPK cao nhat 1a (8) VLND-0802 dat 65,75%,
(13) VLND-1301 dat 64,00%, (12) VLND-1202 dat
62,75% co6 khac biét y nghia so véi 3 ching VKVR
con lai va d6i chimg duong dat 7,00%. Thap hon la
3 chung VKVR con lai 1la (9) VLND-0901 dat
24,00%, (2) VLND-0202 va (20) VLND-2002 déu
dat 22,75%. O thoi diém 9 NSTN tit ca 6 ching
VKVR déu co HSDPK tot doi voi nam F. solani so
voi d6i ching duong. 3 ching VKVR c6 HSDK
cao nhat la (13) VLND-1301 dat 66,50%, (12)
VLND-1202 dat 60,50%, (8) VLND-0802 dat 58,50%
c6 khac biét y nghia so véi 3 ching VKVR con lai
va do6i chimg duong dat 6,00%. Thap hon la 3
ching VKVR con lai 1la (2) VLND-0202, (9)
VLND-0901, (20) VLND-2002 d@éu dat 23,00%
(Bang 2). Qua két qua cua thi nghiém, cac ching
VKVR duoc chon 1a (8) VLND-0802, (12) VLND-
1202, (13) VLND-1301 (Hinh 4) dé thuc hién thi
nghiém ti€p theo.
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Béang 2. HSPK (%) ctia cAc chiing VKVR v6i ndm F. solani

STT Ma sd Ngay bo tri thi nghiém
3 5 7 9
1 VLND-0202 11,00 b 22,00 b 22,75 b 23,00 b
2 VLND-0802 36,25 ab 57,50 a 65,75 a 58,50 a
3 VLND-0901 12,00 b 20,50 b 24,00 b 23,00 b
4 VLND-1202 48,00 a 52,75 a 62,75 a 60,50 a
5 VLND-1301 40,75 a 55,25 a 64,00 a 66,50 a
6 VLND-2002 20,50 ab 20,50 b 22,75b 23,00 b
7 bai chimg duong 550 b 525 ¢ 7,00 ¢ 6,00 ¢
Mtic y nghia * * * *
CV %) 45,39 16,73 12,45 20,37

Ghi chu: Trong cung mot cot cdc nhom co gid tri trung binh diroc theo sau boi cdc chir cdi giong

nhau thi khong khac biét y nghia thong ké Ducan, *: Khdc biét & muic y nghia 5%.

- . =

VLND-0802

VLND-1202

VLND-1301

Hinh 4. Kha ning d6i khang cta 3 chiing VKVR VLND-0802, VLND-1202,
VLND-1301 lan luot d6i khang ndm F. solani & thoi diém 7 NSTN

Vi khuan doi khang han ché phat trién cac tac
nhan gay bénh bang nhiéu co ché nhu tiét ra
khang sinh, cac enzyme phan hiy vach té bao va
mot s6 co ché khac nhu canh tranh thic an va noi
& voi sinh vat gay bénh [11]. Cac vi khuan doi
khang thé hiéen kha ning d6i khang v6i nam
Fusarium spp. chit yéu thudoc nhém Bacillus.
Nhom vi khudn nay duoc ghi nhan 1a c6 tiém nang
rat cao trong phong tri sinh hoc nhiéu bénh hai
trén cay trong [12]. Chung c6 kha ning doi khang
voi cac tac nhan gay bénh bing cach tiét ra cac
hop chat trong qué trinh ting truong nhu tiét
khang sinh, tiét enzyme phan huy vach t€ bao nim
gay bénh hoac canh tranh vé dinh dudng va noi 0.
Nhiéu nghién cttu ghi nhan cac hop chat khang
sinh, enzyme do vi khu4n d6i khang tiét ra c6 kha
nang kiém ché cac tac nhan gay bénh cay trong rat
hiéu qua.

3.3. Khao sat kha nang phan giai 1an

Két qua thi nghiém duogc theo doi tir ngay 2
(ngay bat dau xuat hién vong tron trong suot) dén
ngay 7 sau khi bo tri thi nghiém, cho thay ca 3
ching VKVR duoc chon la VLND-0802, VLND-
1202, VLND-1301 déu c6 kha ning phan giai lan.
Trong d6, 2 chiang VLND-0802 va VLND-1202 c6
duong kinh vong tron trong suét khac biét y nghia
& muic 5% so voi chung VLND-1301 thoi diém tir 2
NSTN dén 6 NSTN. O thoi diém 2 NSTN c6 2
ching bat dau xudt hién vong tron trong sudét. Chi
duy nhat ching VLND-1301 dén 3 NSTN méi bat
dau xuat hién vong tron trong suét. Nhung & thoi
diém 7 NSTN ca 3 chiung déu dat duong kinh vong
tron trong suo6t 1a 10 mm. Bang 3 va hinh 5, cho
thay, cac chung vi khuidn khac nhau sé c6 kha
nang phan giai lan khac nhau.
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Béng 3. Puong kinh vong phan giai 1an (mm) ctia cac ching vi khudn viing ré & thi nghiém 2 qua cac

ngay sau bd tri thi nghiém
L Ngay bo tri thi nghiém

STT Ma so 5 5 4 5 5 7
1 VLND-0802 4,50 a 6,50 a 6,50 a 8,50a | 10,00a | 10,00
2 VLND-1202 3,00 b 5,00 a 7,00 a 9,00 a 10,00 a 10,00
3 VLND-1301 0,00 c 2,50 b 450 b 6,50 b 8,50 b 10,00

Mirc y nghia * * * * * ns
CV %) 35,25 22,57 17,57 13,18 6,07 0,00

Ghi chu: Cic trung binh trong cung mot cot duoc theo sau boi cdc chir cdi giong nhau thi khong
khéc biét y nghia thong ké Ducan, ns: khong khac biét vé mat y nghia, *: khdc biét ¢ nuic y nghia 5%.

Hinh 5. Hiéu qué phan gidi 1an ctia 3 chiing VKVR & thoi diém 7 NSTN 14n heot 13 A. VLND-0802; B.
VLND-1202; C. VLND-1301

4. KET LUAN

Nghién cttu da phan 1ap duoc 20 ching vi khuin
vung ré thuoc tir 150 mau dat vuon budi Nam Roi &
huyén Binh Minh, tinh Vinh Long. Qua danh gia in
vitro, ¢ 6 chiing vi khuan (VLND-0202, VLND-0802,
VLND-0901, VLND-1202, VLND-1301, VLND-2002)
cho thidy kha ning d6i khang cao v6i niam
Sclerotium rolfsii gay bénh théi goc (& 70%).
Trong danh gia tiép theo v6i ndm Fusarium solani
- tac nhan gay vang 14 thoi ré - c6 3 chung la
VLND-0802, VLND-1202 va VLND-1301 thé hién
HSDK tot 1an luot 1a 58,50%, 60,50% va 66,50% sau 9
ngay. Ngoai ra, ca ba chiing nay déu c6 kha nang
phan giai lan, véi vong phan gidi dong déu 10 mm
sau 7 ngay.

Cac chung vi khuin hiéu qua sé duoc dinh
danh va tiép tuc khao sat hieu qua doi khang va
kich thich sinh trudng cay tréng trong diéu kién
nha luoi.
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ISOLATION AND ASSESSMENT OF ANTAGONISTIC ABILITY
OF SEVERAL BENEFICIAL BACTERIA FROM POMELO ORCHARD SOIL
IN VINH LONG PROVINCE AGAINST Fusarium solani AND Sclerotium rolfsii

Tran Trung Thanh', Pham Thi Phuong Thao'

Nguyen Nhu Y*, Le Thi Minh Thu', Le Thanh Toan*

! College of Agriculture, Can Tho University

Abstract

The study isolated 20 root-associated Bacillus strains from 150 soil samples collected in pomelo
orchards in Binh Minh Ward, Vinh Long Province. In vitro antagonism assays against Sclerotium
rolfsii, causal agent of root rot, identified six strains - VLND-0202, VLND-0802, VLND-0901,
VLND-1202, VLND-1301, VLND-2002 - that exhibited antagonistic activity above 70%. Further
evaluation of these six strains against Fusarium solani, responsible for yellow-leaf root rot,
selected three strains (VLND-0802, VLND-1202, VLND-1301) with strong antagonism at 9 days
post inoculation, achieving inhibition efficiencies of 58.50%, 60.50%, and 66.50%, respectively.
Moreover, all three selected root bacterial strains demonstrated phosphate-solubilizing ability; at
7 days after placement, they formed uniform phosphate-degrading clear zones of 10 mm
diameter. These effective strains will be taxonomically identified and further tested for biocontrol

efficacy under greenhouse conditions

Keywords: S. rolfsii, F. solani, rhizobacteria, against pathogens.
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ANH HUGNG CUA MAT B0 TRONG VA LIEU LUONG
PHAN KALI DEN SINH TRUOGNG, NANG SUAT
CUA GIONG TOI TONS8 (Allium sativum L.)
TAI VUNG DUYEN HAI NAM TRUNG BO
Pham Trung Hiéu', Nguyén Vin Son', Trinh Thi Van Anh’,

Tran Thi Thao?!, Phan Céng Kién, Pham Vin Phuéc!

"Vien Nghién ciu Bong va Phét trién nong nghiép Nha HO

"Email- hieuricotad @yahoo.com

TOM TAT

Nghién ctru anh huéng ctia mat do tréng va liéu lwong phan kali nham xac dinh duoc yéu t6 t6i uu
cho sinh truong, nang suat va hiéu qua kinh té cho giong t6i TONS tai viing duyén hai Nam
Trung bo. Mot nghién ctru dwoc thuc hién tai cac tinh: Ninh Thuan, Khanh Hoa va Quang Ngai
gom 2 nhan t6 duoc bo tri theo kiéu 16 chinh va 16 phu (split plot design) v6i 3 1an lap lai, véi yéu to
chinh 1a 3 muic mat do (1.111.000, 952.000, 833.000 cay/ha) va yéu to phu la 4 muc kali (90, 100,
110, 120 kg/ha). Két qua cho thdy, mat do trong va liéu luong phan bén kali khac nhau anh
hudéng dén kha nang sinh truong, phat trién, nang suat va kha niang chong chiu sau bénh cta
giong t6i TONS. Chiéu cao cay, duong kinh cd, trong luong ct va nang suét dat duoc cao nhét khi
trong voi mat do 1.111.000 cay/ha va bon phan kali véi liéu lwong 120 kg/ha. Trong cac cong thiec
thi nghiém, cong thtc trong véi mat do 833.000 cay/ha két hop bon 110 va 120 kg/ha Kkali cho
khoi lwong ct 16n nhat (trung binh 20,2 g). Trong khi do, trong voi mat do 1.111.000 cay/ha két
hop bon 120 kg/ha kali cho nang suét cao nhat (trung binh 12,6 tAn/ha). Tuy nhién, xét vé ty suat
loi nhuan cho thay khi trong voi mat do 952.000 cay/ha két hop liéu luong phan kali 120 kg/ha cho
ty suat loi nhuan dat cao nhat (1,07). Do d6, doi véi giong téi TONS, dé dat hiéu qua kinh té cao
nhat, tiét kiém chi phi mua giong khuyén céo trong mat do 952.000 cay/ha két hop bon kali voi liéu

luong 120 kg/ha.
Tir khéa: 70f TONS, mat do, kali.

1. DAT VAN BE

Toi (Allium sativum 1.) la mot trong nhing
loai rau 14y ct rat quan trong & Viet Nam va duoc
trong & nhiéu dia phuong trong ca nuéc. Do do,
viéc cai thién nang suat toi biang cach phat trién
cac giong cai tién va chuian hda quy trinh cong
nghé san xuat tot hon 1a rat can thiét. Mat d¢ trong
thich hop va bén phan hoa hoc can déi (trong do
c6 kali) 12 can thiét dé dat ning suit cao nhat.
Canh tac t6i khac v6i nhiéu loai rau khac, giong toi
luon chiém ty 1é phan tram cao trong chi phi san
Xuat, ngay ca & mat do trong thap va kich thuoc
tép toi nho. Hau hét cac nghién cttu duoc thuc
hién cho dén nay vé mat do trong déu chi ra anh
huéng truc ti€p ctia n6 dén ndng suat, cay toi
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thuong nhay cam voi thay déi mat do trong, khi
mat do trong tang len thi kich thuoc ca nhd, anh
huong nghiém trong dén chat luong va gia tri thi
truong khi téi duoc san xuat dé ban twoi [1].
Castillo va cs (1996) [1] da nghién cttu mat do tie
104.000 - 400.000 cay/ha trong diéu kién Dia
Trung Hai va két qua cho thay, tac dong thuan loi
ctia mat do cay cao dén niang suat 1a do chi s6 dién
tich 14 (LAI) tang va thoi gian ton tai ctia 14 trén
cay. Két qua ciia nghién ctru nay khuyén nghi nén
xtr ly mat do cay tir 140.000 - 180.000 cay/ha dé
dam bao duong kinh ct tot, vi chat luong ct sé
giam & mat do cao. Doi voi kali, cay t6i phan ting
tot voi viec bon kali [2, 3] nho hé thong ré nong va
khong phan nhanh [4] va vai tro quan trong cua
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kali trong viéc kich hoat hon 80 loai enzyme khac
nhau chiu trach nhiém van chuyén carbohydrate
tir 14 xuong cu, khtt nitrat, quang hop... [5, 6].

Trong giai doan tir 2021 - 2024, thong qua
chuong trinh “Nghién ciu chon tao giong va bién
phap ky thudt canh tic cdy hanh tim va cdy toi tai
vung duyén hai Nam Trung bé” Vién Nghién ctu
Bong va Phat trién nong nghiép Nha Ho da chon
tao duoc giong téi TONS. Nham chuin hoa quy
trinh cho giong t6i TONS, nghién cttu duoc tién
hanh nhiam danh gia anh hudng ctia mat do trong
va liéu luong phan kali dén kha sinh truong va
nang suat cta giong t6i TONS tai viing duyén hai
Nam Trung bo.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

- Giong toi: Giong TONS do Vién Nghién ctru
Bong va Phat trién nong nghiép Nha Ho tuyén
chon;

- Phan bén K,SO, (50% K,0, 18% S).
2.2. Pham vi nghién ciru

Thi nghiém duoc tién hanh trong vu thu dong
nam 2023 tai 3 tinh thuoc khu vuc Nam Trung bo
gom huyén Ninh Hai - tinh Ninh Thuan; huyén
Ninh Hoa - tinh Khanh Hoa va huyén dao Ly Son -
tinh Quang Ngai.

2.3. Phuong phap bd tri thi nghiém

- Yéu t6 thi nghiétm: Gom 2 yéu to: Yéu to
chinh 1a 3 mttc mat ¢ bao gom: M1: 1.111.000
cay/ha, khoang cach 15 x 6 cm; M2: 952.000
cay/ha, khoang cach 15 x 7 cm; M3: 833.000
cay/ha, khoang céach 15 x 8 cm. Yéu t6 phu 1a 4
mutc phan bon kali (K,0) bao gom: P1: 90 kg
K,O/ha; P2: 100 kg K,O/ha; P3: 110 kg K,0/ha;
P4: 120 kg K,O/ha.

Nén phan bén cho 1 ha: 20 tan phan chudng +
90 kg N + 45 kg P,0O, va 500 kg voi bot. Bon 16t
toan bo 20 tdn phan chuong va 500 kg voi + 100%
P,O5; + 20% N + 15% K,SO,. Bon thac 4 dinh ky:
binh ky 1 (20 - 25 ngay sau trong) bon 23% N +
15% K,S0,; dinh ky 2 (30 - 35 ngay sau trong) bon
23% N + 15% K,SO,; dinh ky 3 (40 - 45 ngay sau
trong) bon 20% N + 23% K,SO,; dinh ky 4 (55 - 60
ngay sau tréong) bon 14% N + 33% K,SO,.

- Phuong phap bo tri: Cac cong thic duoc bo
tri theo phuong phap 16 chinh, 16 phu (split plot
design); lap lai 3 lan. Dién tich 6 co s¢ 1a 20 m?
dién tich toan thi nghiém 1a 720 m* khong ké khu
bao vé, ranh va duong di.

2.4. Céac chi tiéu theo doi

- C4c chi tiéu sinh trudng: Chiéu cao cay (cm)
va so la/cay (14) duoc do dém vao thoi diém sau
trong 100 ngay.

- Kich thuéc ca: Chiéu cao cit (cm), duong
kinh ca (cm).

- Céac yéu to cau thanh nang suat va niang suét:
S6 tép/ct (tép), khoi luong ca (g): Mdi lan lap do,
dém 50 ca réi tinh trung binh cho cong thtc.

+ Nang suat ci kho (4m do khoang 60%) thuc
thu (tdn/ha): Méi lan lap can khéi luong ct trén 1
m?, sau d6 quy ra don vi tAn/ha.

- Sau, bénh hai chinh: Ap dung theo phuong
phap diéu tra sinh vat gay hai - Phan 2: Nhom cay
rau (TCVN 13268-2:2021) [7].

+ Doi tuong theo doi: Sau xanh da lang
(con/m?), doi duc 1a (con/m?; bénh théi nhiin va
bénh kho dau 4.

+ Tinh ty 1é bénh va chi s6 bénh:

S614 bi bénh
Ti 1& bénh (%) = x 100

Tong sb 1a diéu tra

(NIx 1)+ (N3x3)+..+(Nnxn)

Chi s8 bénh (%) = x 100

Nx9

Trong do6: N: Téng s6 14 diéu tra; N1-Nn: So 14
bi bénh & cac cap twong duong; 9 1a cap bénh cao
nhat trong thang phan cap.

- Hiéu qua kinh té: Tinh hiéu qua kinh té theo
cac tiéu chi sau: Téng thu = nang suat x gia ban
trung binh; tong chi = chi phi vat tu + chi phi cong
lao dong + chi phi nang luong + 1ai sudt von dau tu;
loi nhuan = téng thu - téng chi; ty suat 1ai so voi von
dau tu = loi nhuan/téng chi.

2.5. Thu thap va xt ly s6 liéu
Xt ly thong ké sinh hoc qua cac phan mém
MSTATC, Microsoft Excel 2010.
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8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia mat o tréng va lidu leong
phan kali dén kha niing sinh trudng ctia giong toi
TONS

- Chiéu cao cay: Giong 1a yéu t6 di truyén
quyét dinh dén su sinh truong va phat trién cta
cay, tuy nhién mat d¢ trong va phan bon ciing la
yéu t6 quan trong nham phat huy duoc tiém ning
cta giong. Phan bon dung loai, dung liéu luong,
dung thoi ky va dung cach, bon phan can doi, hop
ly sé gop phan nang cao nang suat cay trong [8].
Chiéu cao cay cua giong t6i TONS ting truong
theo mat do trong va liéu luong phan bon kali. Két
qua bang 1 cho thdy, chiéu cao cay trung binh &
cac mat d¢ trong khac nhau tai 3 diém dao dong tir
50,5 - 56,8 cm, khac biét c6 y nghia. Trong v6i mat
do 833.000 cay/ha, giong té6i TONS8 c6 chiéu cao
cay thap nhat (trung binh 50,5 cm) thap hon khi
trong voi mat do 1.111.000 cay/ha (trung binh 56,8
cm) khac biét c6 y nghia thong ké. Nhu vay, khi
tang mat do thi chiéu cao cay cé xu huong ting,
két qua nay phu hop véi két qua nghién ctu cta
Muneer va cs (2017) [9] khi nghién cttu anh
huéng ctia mat do trong dén kha ning sinh
truéng, nang suat va chat luong cta cay toi &
Rawalakot, Azad Kashmir. Két qua nghién cttu cia
Tran Thé Dan (2019) [10] lai bao cdo rang, chiéu
cao cay cua 2 giong toi Ly Son va Ninh Thuan c6
xu huong giam khi mat do trong tang.

Liéu luong phan boén Kkali cing tac dong dén
chiéu cao cay ctia giong t6i TONS, khi bon liéu luong
kali khac nhau chiéu cao cay trung binh ¢ 3 diém thi
nghiém dao dong tir 51,3 - 56,0 cm. Trong do, bon
phan kali voi liéu luong 120 kg/ha c6 chiéu cao cay
cao nhat (trung binh 56,0 cm), cao hon cong thic

boén voi lieu luong 90 kg/ha (trung binh 51,3 cm) c6
y nghia thong ké. Két qua nay cho thay, khi tang liéu
luong kali chiéu cao cay cua giong téi TONS c6 xu
huéng ting. Két qua nghién ctu cua Tran Van
Khang va cs (2022) [11] ciing cho rang, khi tang liéu
luong phan bon kali tir 110 kg/ha lén 200 kg/ha
chiéu cao cay tdi c6 xu huong ting va dat cao nhat
khi bon 200 kg/ha.

Xét su twong tac gitta mat do trong va liéu
luong phan bon kail cho giong téi TONS cho thay,
khong c6 su sai khac c6 y nghia thong ké dén
chiéu cao cay & ca 3 diém nghién citu, chiéu cao
cay trung binh cta 3 diém dao dong tir 48,4 - 59,5
cm.

- S6 14/cay: Khi trong voi cac mat do khac
nhau s6 14/cay trung binh cta 3 diém thi nghiém
dao dong tit 7,1 - 7,6 1a/cay. So 1a/cay cao nhat khi
trong voi mat do 833.000 cay/ha (trung binh 7,6
la/cay) cao hon khi trong véi mat do 1.111.000
cay/ha (trung binh 7,1 1a/cay) c6 y nghia thong
ke, diéu nay cho thiay mat do ting s6 1a/cay c6 xu
huéng gidm. Két qua nghién cttu ctia Tran Thé
Dan (2019) [10] lai cho rang, khong c6 su khac
biét vé s6 1a/cay ctia 2 giong t6i Ly Son va Ninh
Thuan khi tréong & cac mat do khac nhau. Tuong
tu, khi bon phan kali véi cac liéu luong khac nhau
s0 1a/cay cting c6 su khac nhau, s6 1a/cay cao nhat
khi bon phan kali véi liéu luong 120 kg/ha (trung
binh 7,9 14/cay) cao hon khi bon véi liéu lIwong 90
kg/ha (6,9 1a/cay) co y nghia thong ke.

Xét tuong tac gitta yéu t6 mat do va liéu luong
bon phan kali, s6 14 trén cay cta cac cong thuc thi
nghiém khong c6 su khac biét vé mat thong ke tai
3 diém nghién ctu.

Bang 1. Anh hudng ctia mat do trong va lidu leong phan kali dén sinh trudng ciia giéng téi TONS
tai viing duyén hai Nam Trung b6 (vu thu déng nim 2023)

Chi tieu Bia diéin Mat do Liéu luong phan kali (K)

theo doi ' M) K1 K2 K3 K4 TB (M)

Chiéu M1 53.6 56,7 56,6 59.1 56.5"

caocay | .. . . M2 52.1 54,8 55.5 55.9 54.6"

(cm) Tl%ﬁuﬁfh M3 52,4 52,5 54,2 54.9 53,5"

: TB (K) 52.7° 54,7 55,4 56,6°
CV (%) = 5,05 Fy, =16,55; Fy;= 3,11"; Fy = 028"
Tinh M1 53.3 55,7 55.9 58.3 55.8"
Khanh Hoa | M2 50,2 52,5 53.9 55,1 52,9
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M3 45,3 475 48,9 50,3 48,0°
TB (K) 49,6 51,9% 52,9° 54,5"
CV (%) = 5,14; Fy=104,67"; Fy= 532" Fype= 0,05°
M1 54,9 57,9 58,4 61,0 58,1°
Tinh M2 52,2 54,5 56,1 57,5 55,17
Quéang M3 474 49,5 51,2 51,9 50,0°
Ngai TB (K) 51,5° 54,0% 55,3 56,8°
CV (%) = 5,59: Fyy=63,12"; Fye= 4,87 ; Fyc= 0,06°
M1 6,2 6,8 74 75 7,0°
Ninh M2 6,9 6,9 7,1 74 7,1°
Thuan M3 7,2 7,1 7,5 7,9 7.4°
TB (K) 6,8° 6,9 7,3® 7,6°
CV (%) = 623 Fy= 7,14, F= 630" Fyyc= 0.81°
M1 6,0 6,9 7,2 7,9 7,0°
SSlatren | Th M2 6,9 6,9 7.6 7.7 7,3
iy (cm) | Knanh Hoa [ M3 7,0 7,2 8,1 8,3 7,6°
TB (K) 6,6° 7,0 7,6% 8,0°
CV (%) = 9,70: Fyy= 9,37 ; Fe= 6,35"; Fyge= 038"
M1 6,6 7,1 7.7 79 7.3°
Tinh M2 74 7,0 79 8,1 7,6%
Quéang M3 7.6 77 8,4 8,1 7,9°
Ngai TB (K) 7,2° 7,3 8,0° 8,0°
CV (%) =631 Fy= 6,62 Fg=7,08"; Fyye= 058"

Ghi chu: Trong cung mot nhom gi4 tri trung binh, cdc so co cung ky tr di kéem thé hién su khac biét
khong co y nghia thong ké; ns: Khong co y nghia;(*): Khdc biét cé y nghia ¢ muc o = 0,05; (**): Khac

biét rat co y nghia ¢ miica = 0,01.

3.2. Anh huéng ctia mat d¢ trong va lidu leong
phan kali dén kich thuéc ct giong téi TON8

- Chiéu cao cu la mot trong nhimg yéu t6 anh
huéng dén khoi luong ci. Két qua & bang 2 cho
thay, mat do trong khac nhau cé anh huong dén
chiéu cao cu, trung binh dao dong tir 3,2 - 3,5 cm.
Chiéu cao cti cao nhat khi trong & mat do 833.000
cay/ha (trung binh 3,5 cm), cao hon khi trong &
mat d6 1.111.000 cay/ha (trung binh 3,2 cm) c6 y
nghia thong ke.

Tac dong cta liéu luong kali cing anh hudng
nhiéu dén chiéu cao ct cta giong té6i TONS, bon
kali voi liéu luong 120 kg/ha cho chiéu cao cu
cao nhat (trung binh 3,6 cm), cao hon cac cong
thiec bon kali véi liéu luong 90 kg/ha va 100
kg/ha c6 y nghia thong ké. Tuy nhién, khi xét
tuong tac gitra 2 yéu t6 mat do trong va liéu luong
phan bon kali cho thay, chiéu cao ct cta giong toi
TONS khong c6 su sai khac vé mat thong ké & ca
3 diém nghién ctu.

- Puong kinh ct ciing 1a mot trong nhiing yéu
t6 hinh thanh nén khoi luong ct. Puong kinh cu
anh huong dén thi hi€u nguoi tiéu dung. Két qua
nghién ctru cho thay, cac mat do trong khac nhau
c6 su khac nhau vé duong kinh ct, duong kinh ca
trung binh cta 3 diém nghién ctru dao dong tit 3,5 -
3,8 cm. Két qua nay phu hop véi két qua nghién
ctru cta Tran Thé Dan (2019) [10]. Két qua nghién
ctru ctia Burba va cs (1987) [12] cho rang, kich
thudc ct bi anh huong boi mat do trong.

Tac dong cta cac liéu luong phan kali khac nhau
dén duong kinh ct dao dong trong khoang 3,5 - 3,8
cm va khac biét c6 y nghia thong ké. Bon kali voi
liéu lwong 120 kg/ha cho duong kinh ct trung binh
cao nhat & ca 3 diém nghién ctu (trung binh 3,8 cm)
khac biét khong co y nghia véi liéu lwong bon 110
kg/ha (trung binh 3,7 cm) va khac biét c6 y nghia
voi lieu lwong bon 90 kg/ha (trung binh 3,5 cm);
diéu nay cho thdy duong kinh qua tang dan khi ting
liéu lwong bon kali, két qua nay phu hop véi két qua
nghién ctru ctia Tran Van Khang va cs (2022) [11].
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duong kinh ct lon nhat (trung binh 3,9 cm); tuy
nhién khong c6 su sai khac c6 y nghia véi cac
cong thic thi nghiém khac ¢ ca 3 diém nghién
ctu.

Su twong tac gitta yéu t6 mat do trong va liéu
luong kali d6i voi duong kinh ct trung binh tir 3,4
- 3,9 cm. Trong voi mat do 833.000 cay/ha két
hop v6i bon kali voi liéu lwong 120 kg/ha cho

Béng 2. Anh huéng ctia mat do tréng va liéu lvong phén kali dén kich thuoc cit cia gidng t6i TONS
tai viing duyén hai Nam Trung b (vu thu déng nam 2023)

Chi tiéu Pia diém Mat do Liéu luong phan kali (K)
theo doi : ™) K1 K2 K3 K4 TB (M)
M1 2,8 3,1 3,2 3,4 3,1°
. . M2 3,2 3,1 3,2 3,4 3,2
T‘;ﬁg‘;‘h M3 3,3 3,2 3,5 3,6 3,4°
’ TB (K) 3,1° 3,1° 3,3%" 3,5?
CV (%) = 8,1; F\=25,35; Fo= 3,65 Fyp= 036"
M1 2,8 3,1 3,3 3,6 3,2
Chiéu Tinh M2 3,1 3,1 3,4 3,4 3,3"
cao cu Khanh Hoa M3 3,4 3,3 3,6 3,7 3,5%
(cm) TB (K) 3,1° 3,2 3,4% 3,6%
CV (%) = 11,6, F) = 8,55, Fyo= 3,30 Fypo= 0,28"
M1 3,0 3,3 3,5 3,6 3,4°
Tinh M2 3,4 3,4 3,6 3,6 3,5%
Quang M3 3,6 3,5 3,7 3,9 3,7
Ngai TB (K) 3,3¢ 3,4 3,6 3,7
CV (%) =82: Fy,= 11,59, Fy = 3,54, F = 0,32
M1 3,5 3,6 3,6 3,7 3,6°
Tinh Ninh M2 3,6 3,8 3,8 3,8 3,7
Thuan M3 3,7 3,7 4,0 4,1 3,9?
TB (K) 3,6° 3,7 3,8%" 3,9
CV (%) = 4,0: Fy= 26,02 Fo= 5,597 Fype= 181"
M1 3,3 3,5 3,5 3,7 3,5°
Duong Tinh M2 3,3 3,5 3,6 3,7 3,5"
kinh ci | Khanh Hoa M3 3,5 3,7 3,7 3,8 3,7
(cm) TB (K) 3,4° 3,6% 3,6% 3,7
CV (%) = 5,1; F,,=224,42"; Fy= 542" F, = 0,09
M1 3,2 3,5 3,6 3,7 3,5"
Tinh M2 3,3 3,5 3,7 3,8 3,6°
Quang M3 3,7 3,8 3,8 3,9 3,8
Ngai TB (K) 3,4° 3,62 3,7 3,8
CV (%) = 5,9 Fy=21,52" Fy=539"; Fyo= 0,52°

Ghi chu: Trong cung mot nhom gi4 tri trung binh, cdc sé co cung ky tir di kem thé hién sur khac biét
khong co y nghia thong ké; ns: Khong cé y nghia; (*): Khic biét cé y nghia ¢ muc o = 0,057 (**): Khdc
biét réat co y nghia ¢ miica = 0,01

3.3. Anh huéng ctia mat do tréng va lidu leong
phan kali dén cac yéu t6 cdu thanh ning sudt va
ning sudt ctia giong t6i TONS

- S6 tép/cti: SO tép trén ct nhiéu hay it phu
thuoc vao nhiéu yéu t6 nhu dic tinh cta giong,

diéu kién thoi tiét, bien phap ky thuat canh tac.
Nhing ct c6 kich thuoc twong duong nhung so
tép/cu it thi so6 kich thude tép to, phu hop véi thi
hi€u ctia nguoi tieu ding hon. Két qua & bang 3
cho thay, s6 tép/ct ctia 3 muic mat do khac nhau
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c6 so luong tép/ca khac nhau, trong véi mat do
833.000 cay/ha cho sO tép trén ct nhiéu nhat
(trung binh 22,5 tép/ct), it nhat & mat do trong
1.111.000 cay/ha (trung binh 20,8 tép/ct1) va co su
khac biét c6 y nghia vé mat thong ké. Nghién ctu
ctia Tran Thé Dan (2019) [10] ciing cho rang, khi
ting mat do trong tdéi tir 666.600 cay/ha len
1.111.000 cay/ha so tép/cu c6 xu huong giam va
thap nhat khi trong & mat do 1.111.000 cay/ha.

Bon phan kali voi liéu luong 120 kg/ha cho so
tép/cu nhiéu nhat (trung binh 25,5 tép/ch), tuy
nhién khong co su sai khac vé mat thong ké so voi
cac liéu luong kali con lai & ca 3 diém nghién cutu.

Tuong tac giita 2 yéu t6 mat do trong va liéu
luong kali cho thdy, cong thic trong véi mat do
83.800 cay/ha két hop bon 120 kg K/ha cho so
tép/ct nhiéu nhat (trung binh 23,1 tép/ct) va it
nhat khi tréong voi mat do 1.111.000 cay/ha két
hop bon 90 kg K/ha (trung binh 18,4 tép/cn); tuy
nhién, khong co6 su sai khac vé mat thong ke gitra
cac cong thirc mat do két hop vai liéu luong phan
kali khac nhau ¢ ca 3 dia diém nghién ctru.

- Khoi luong ct: Két qua & bang 3 cho thay,
khoi luong cu dat cao nhat khi trong voi mat do
833.000 cay/ha (trung binh 19,6 g) va thap nhat
khi trong véi mat do 1.111.000 cay/ha (trung binh
18,1 g), c6 su sai khac c6 y nghia thong ké ¢ ca 3
diém nghién ctru; nhu vay tang mat do trong lam
giam khoi luwong ct, két qua nay phu hop voi két
qua nghién ctru ctia Tran Thé Dan (2019) [10].

Cay toi phan tmg tot voi viéc bon kali [2, 3]
nho hé thong ré nong va khong phan nhanh [4].
Kali lam ting 4p suat thdm thau cta té bao thuc
vat, tding qua trinh trao déi chat cho cay va gop
phan ting nidng suit cay trong. Tuy kali khong
tham gia vao cau truc té€ bao nhung lai can trong
qua trinh hinh thanh t€ bao, can thiét trong qua
trinh dong hoéa cacbon khi quang hop, téng hop
protein va gép phan tang nang suat [8, 13]. Do vay,
bon kali 1a can thiét gitp cho khoéi luong ct toi
tang. Liéu luong bon kali khac nhau cho khoi
lwong ci khac nhau, trung binh dao dong tir 17,3 -
19,6 g. Khoi luwong ct 16n nhat khi bon phan kali
voi liéu luong 120 kg/ha (trung binh 19,6 g), lon
hon cong thitc bon véi liéu luong 90 kg/ha (trung

binh 17,3 g) c6 y nghia théng ké va twong duong
voi 2 cong thie con lai. Két qua nay phu hop voi
két qua nghién ctu cta Tran Van Khang va cs
(2022) [11] khi cho rang, khoi luong ctt bi anh
hudng bai liéu luong bon kali va co xu huong tang
khi tang liéu luong bon kali.

Xét tac dong twong tac gitra 2 yéu to6 mat do
trong va liéu luong kali doi voi giong t6i TONS cho
thay, cong thirc trong voi mat do 83.800 cay/ha két
hop bon 110 kg K/ha va trong véi mat do 83.800
cay/ha két hop bon 120 kg K/ha cho khdi luong
ct 16n nhat (trung binh 20,2 g) va nhé nhat khi
trong voi mat do 1.111.000 cay/ha két hop bon 90
kg K/ha (trung binh 16,3 g); tuy nhién, khong co
st sai khac vé mat thong ké gitta cac cong thic
mat do két hop voi liéu luong phan kali khac nhau
O ca 3 dia diém nghién ctu.

- Nang suat: Mat do trong c6 anh huong kha
l6n dén nang suit cua giong téi TONS, khi trong
& mat do 1.111.000 cay/ha nang suat toi thu duoc
cao nhat (trung binh 12,0 tdn/ha) cao hon cong
thuc trong voi mat do 952.000 cay/ha (trung binh
11,2 tdn/ha) va 833.000 cay/ha (9,5 tdn/ha) co y
nghia thong ké. Trén ving dat cat tai huyén Tuy
Hoa, tinh Phu Yén nang suat cta 02 giong toi Ly
Son va Ninh Thuan dat cao nhat khi trong véi mat
do 833.000 cay/ha [10]. Nhu vay, mat do trong co
anh huong lon dén nang suat toi; két qua nay phu
hop v6i két qua nghién cttu ctia Duimovic va
Bravo (1979) [14], Lucero va cs (1982) [15] khi
cho rang, nang suat téi bi anh hudéng bdi mat do
trong.

boi voi cac liéu luong phan kali khac nhau
nang suat giong toi TONS bién dong tir 10,3 - 11,7
tan/ha va khac biét c6 y nghia. Khi bon kali vai liéu
luong 120 kg/ha nang suét giong t6i TNOS cao
nhat (trung binh 11,7 tAn/ha), khac biét co y nghia
thong keé voi lwong phan bon kail 90 kg/ha (trung
binh 10,3 tan) va khong cé su khac biét véi cac liéu
luong phan kali con lai. Pong thoi nang suat toi
TONS tang khi ting liéu luong phan boén kali. Két
qua tang liéu luong phan bon kali trong nghién cttu
ctia Tran Van Khang va cs (2022) [11] cho thay,
bon liéu luong kali tang tir 110 - 200 kg/ha thi cac
chi tiéu sinh tredong va nang suat toi ting.
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Su két hop gitta 2 yéu t6 mat do trong va liéu  voi lieu luong 120 kg/ha cho nang suat cao nhat
luong phan kali cho nang suat thuc thu khong c6  (trung binh 12,6 tdin/ha) va nang suat thap nhat
su khac biét c6 y nghia thong ké ctia cac cong  (trung binh 9,5 tin/ha) khi két hop trong voi mat
thirc & ca 3 diém nghién cttu khac nhau. Cong thite  do 833.000 cay/ha véi liéu luong phan kali 90
trong voi mat do 1.111.000 cay/ha két hop bon kali  kg/ha.

Béng 3. Anh huéng ctia mat do tréng va liéu lirong phan kali dén cac yéu t6 c4u thanh ning sudt va ning
sudt ctia giong t6i TONS tai viing duyén hai Nam Trung bo (vu thu déng nam 2023)

Chi tiéu Can Mat do Liéu luwong phan kali (K)
theo doi | Diadiém M) K1 K2 K3 K4 TB (M)
M1 20,1 22,3 23,6 23,1 22,3
L M2 22,7 22,5 23,3 24,2 23,2
Tﬁﬁgﬁ‘h M3 237 23,3 23.9 24 4 23,8
: TB (K) 22,2 22,7 23,6 23,9
CV (%) = 7,7 Fyy= 7,43 Fe= 1,79 Fype= 0,59°
M1 18,1 21,0 21,5 22,7 20,8
e , M2 215 21,1 21,2 217 21,4
S0 &Z‘;; e Kh;ﬁl}-lba M3 21,6 21,0 23,3 23,2 22,3
TB (K) 20,4 21,0 22,0 22,6
CV (%) =92 Fy=733; Fg=22"; Fy= 093"
M1 17,1 19,4 20,2 20,0 19,2
Tinh M2 19,9 19,5 20,7 20,1 20,1
Quang M3 213 21,2 21,0 21,6 21,3
Ngai TB (K) 19,4 20,0 20,6 20,6
CV (%) = 7.1; Fyy= 929 Fe= 135 Fype= 0,99°
M1 17,1 19,1 19,7 20,1 19,0°
Tinh Ninh M2 18,6 19,2 19,9 20,1 19,4
Thuan M3 19,7 19,8 20,8 21,2 20,4°
TB (K) 18,5 19,3% 20,1° 20,5°
CV (%) =77 Fy=24,47"; Fe= 3,20 ; Fype= 0,29°
M1 16,7 18,7 19,4 19,6 18,6"
Khoi Tinh M2 18,2 19,5 19,9 19,8 19,4°
luong cit | Khanh Hoa M3 18,7 20,2 20,4 21,0 20,1°
€) TB (K) 17,9° 19,5 19,9° 20,1
CV (%) =59 Fy=769"; Fe=729"; F = 0,24
M1 15,2 16,7 17,0 17,5 16,6°
Tinh M2 15,4 16,5 18,0 19,1 17,2
Quang M3 16,3 19,4 19,3 18,5 18,3
Ng3i TB (K) 15,6° 17,5° 18,1° 18,3°
CV (%) =88 Fyy=2835" Fo=569"; Fypo= 072"
Ning M1 11,3 12,4 12,8 13,0 12,4°
sudt | Tinh Ninh M2 11,1 114 11,9 12,4 11,7°
(tdn/ha) | Thuan M3 10,3 10,4 11,0 11,0 10,7¢
TB (K) 10,9 11,4° 11,9° 12,1°
CV (%) =78 Fyy=373.50"7 Fo= 3227 Fy = 0,23
Tinh M1 11,1 12,1 12,6 12,8 12,2°
Khanh Hoa M2 10,8 11,6 11,8 12,1 11,6"
M3 9,5 10,2 10,3 10,9 10,2¢

34 NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 10/2025



KHOA HOC & CONG NGHE

TB® | 104 [ 1130 [ 116 [ 11,9° |
CV (%) =59:Fy=4572" Fy= 821" Fyye= 018"
M1 10,5 11,6 11,8 11,9 11,5°
Tinh M2 9,3 10,0 10,5 11,3 10,3°
Quang M3 8,7 9,8 9,9 9,7 9,5¢
Ngai TB (K) 9,5" 10,5° 10,8° 11,0°
CV (%) =81 Fy=63,91"; Fy= 524" Fy= 032"

Ghi chu: Trong cung mot nhom gig tri trung binh, cdc sé co cung ky tir di kem thé hién sur khac biét
khong co y nghia thong ké; ns: Khong co y nghia; (*): Khdc biét co y nghia ¢ muc o = 0,05; (**): Khac

biét rét co y nghia ¢ mitc o = 0,01

3.4. Anh huéng ctia mat d¢ trong va lidu leong
phan kali dén kha niing phat sinh va gay hai cta
mot s sau, bénh hai chinh trén giéng t6i TON8

Mat do trong khac nhau c6 anh hudng dén
kha nang phat sinh va gay hai ctia mét so loai sau
bénh hai chinh, khi trong véi mat do cao kha nang
gay hai cta cac loai sau, bénh hai nhu bénh théi
nhiin, bénh kho dau 14, sau xanh da lang va doi
duc 14 cao hon so voi khi trong & mat do thap hon.
Trong véi mat do 1.111.000 cay/ha c6 ty 1é bénh
thoi nhin (4,2%); ty leé bénh va chi s6 bénh kho
dau 14 (27,3 va 3,8% tuong tmg); mat do sau xanh

da lang (13,9 con/m?% va mat do doi duc 1a (10,8
con/m?) cao nhat, cao hon khi trong véi mat do
833.000 cay/ha vdi ty 1¢ bénh théi nhin (2,8%); ty
l1é bénh va chi s6 bénh kho dau 14 (15,9 va 1,9%
trong tng); mat do sau xanh da lang (8,2 con/m?)
va mat do doi duc 14 (5,5 con/m? c6 y nghia thong
ké & ca 3 diém nghién ctru.

Xét tong tac gitra yéu t6 mat do va liéu luong
bon phan kali, s6 14 trén cay cta cac cong thuc thi
nghiém khong c6 su khac biét vé mat thong ke tai
3 diém nghién ctu.

Béng 4. Anh huéng ciia mat do trong va lidu lugng phan kali dén tinh hinh sau bénh hai chinh trén giéng
t6i TONS tai viing duyén hai Nam Trung b (vu thu dong nim 2023)

o Liéu lwong phan kali (K)
Chi tiéu theo doi Mat do (M) K1 K9 K3 K4 TB (V)
M1 5,0 4,2 3,8 3,8 4,2
M2 2,84 3,50 2,84 3,2¢4 3,1°
Ty lé benh thoi nhin M3 3,50 2,8¢ 2,94 1,8° 2,8
TB (K) 3,8 3,5% 3,20 2,9°
CV (%) =125; F,,=1559, Fx= 639" F =402
M1 27,6 27,3 27,3 27,0 27,3
M2 26,1 21,0 20,6 20,1 22,0
Ty lé bénh M3 17,3 15,9 14,8 15,3 15,9¢
Benh TB (K) 23,7 21,4 i 20,9 20,8
khé diu CV (%) =11,2: Fy,= 569,37 ; Fy= 281", Fy = 0,89
14 M1 4,2% 3,9 3,8" 3,5 3,8
M2 3,6 2,9 2,8 2,5 2,9
Chi s6 bénh M3 2,3 2,0 1,8¢ 1,7¢ 1,9¢
TB (K) 3,3 2,9 2,8" 2,6
CV (%) =124, F,,=23126"; Fy= 7,09 F\ o= 046"
M1 13,3 14,7 14,3 13,4 13,9
M2 10,6 11,1 11,0 10,7 10,8°
Sau xanh da lang M3 8,2 8,2 8,4 7,9 8,2¢
TB (K) 10,7 11,3 11,3 10,7
CV (%) =118 F,; = 454,71 ; Fy= 0,64"; Fy = 0,14
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M1 10,3 11,6 11,3 10,0 10,8
M2 7.6 7.6 7,1 7.6 7.4°
Doi duc 14 M3 5,3 5,0 5,8 6,0 5,5°
TB (K) 7,7 8,0 8,1 7.9
CV (%) = 13.3; Fyy=373,67"; Fy= 022" Fype= 1,00

Ghi chu: S6'liéu 14 gid tri trung cuia 3 diém. Trong cung mot nhom gid tri trung binh, cdc so co cung
ky tir di kém thé hién sur khac biét khong co y nghia thong ké; ns: Khong co y nghia; (*): Khdc biét co y
nghia ¢ miic a = 0,05;(**): Khac biét rat co y nghia ¢ muic o = 0,01.

3.5. Hiéu qua kinh t&€ cta cac mat d¢ tréng va
liéu luong phan kali khac nhau cho giong toi
TONS

Két qua tinh toan hiéu qua kinh té cho thay, doi
voi giong téi TONS trong voi mat do 1.111.000
cay/ha két hop bon phan kali voi liéu luong 120
kg/ha cho hiéu qua kinh té cao nhat (trung binh
dat 375,008 triéu dong), tiép theo la trong véi mat
do 952.000 cay/ha két hop bon phan kali voi lieu
luong 120 kg/ha cho hiéu qua kinh té trung binh
dat 369,4 trieu déng. Hiéu qua kinh té thap nhat khi

trong voi mat do 833.000 cay/ha két hop bon phan
kali voi liéu lwong 90 kg/ha (trung binh chi dat
252,5 trieu déng). Xét vé ty suat 1ai so véi von dau tu
cho thay, ty suat lai ctia cong thuc M1P4 (1.111.000
cay/ha va 120 kg K,O/ha) 1a 0,99 va cong thic
M2P4 (952.000 cay/ha va 120 kg K,O/ha) 1a 1,07
dat cao nhat; thap nhat 1a cong thiec M1P1 (833.000
cay/ha va 90 kg K,O/ha) voi ty suat 1ai 1a 0,75. Do
do, @é dat duoc niang suat va hiéu qua kinh té cao
nhat do6i voi giong t6i TONS nén trong véi mat do
952.000 cay/ha va bon kali voi 120 kg K,O/ha.

Béng 5. Anh hudng ctia mat do tréng va lidu lrong phan kali dén hiéu qué kinh té ctia giéng téi TONS tai
ving duyén hai Nam Trung bo (thu dong nim 2023)

Téng thu
(trieu déng/ha)

Toéng chi

Cong (trieu déng/ha)

thice

Loi nhuan
(trieu déng/ha)

Ty suat 1ai so voi von
dau tu

NT | KH | QN | NT | KH | QN

NT

KH | QN | TB | NT | KH | QN | TB

MI1P1 | 678 | 666 | 630 | 375,8 | 375,3 | 374,1

302,2

290,7 | 255,9 | 282,9 | 0,80 | 0,77 | 0,68 | 0,75

MI1P2 | 744 | 726 | 696 | 378,1 | 377,5 | 376,5

365,9

348,5 | 319,5 | 344,6 | 0,97 | 0,92 | 0,85 | 0,91

MI1P3 | 768 | 756 | 708 | 379,1| 378,8 | 377,2

3889

377,2 | 330,8 | 365,6 | 1,03 | 1,00 | 0,88 | 0,97

M1P4 | 780 | 768 | 714 | 379,8 | 3794 | 377,7

400,2

388,6 | 336,3 | 375,0 | 1,05 | 1,02 | 0,89 | 0,99

M2P1 | 666 | 648 | 558 | 344,2 | 343,7 | 340,6

321,8

304,3 | 2174 | 281,2 | 0,93 | 0,89 | 0,64 | 0,82

M2P2 | 684 | 696 | 600 |345,0 | 345,5 | 342,2

339,0

350,5 | 257,8 | 3158 | 0,98 | 1,01 | 0,75 | 0,92

M2P3 | 714 | 708 | 630 | 346,2 | 346,1 | 343,5

367,8

361,9 | 286,5 | 338,7 | 1,06 | 1,05 | 0,83 | 0,98

M2P4 | 744 | 726 | 678 | 347,5| 347,1 | 345,1

396,5

379,0 | 3329 | 3694 | 1,14 | 1,09 | 0,96 | 1,07

M3P1 | 618 | 570 | 522 | 319,0 | 317,7 | 315,8

299,1

2524 | 206,2 | 252,5 | 0,94 | 0,79 | 0,65 | 0,79

M3P2 | 624 | 612 | 588 | 31944 | 319,3 | 318,3

304,6

292,7 | 269,7 | 289,0 | 0,95 | 0,92 | 0,85 | 0,91

M3P3 | 660 | 618 | 594 | 320,9 | 319,7 | 318,6

339,1

2984 | 2754 | 304,3 | 1,06 | 0,93 | 0,86 | 0,95

M3P4 | 660 | 654 | 582 | 321,1 | 321,2 | 318,6

338,9

332,8 | 2634 | 311,7 | 1,06 | 1,04 | 0,83 | 0,97

Ghi chu: NT: Ninh Thuan, KH: Khanh Hod, QN: Qudng Ngai, TB: Trung binh, gid ban toi thuong

phdm 60.000.000 dong/tan

4. KET LUAN

Mat do trong va liéu luong phan boén kali khac
nhau anh huéng dén kha nang sinh truong, phat
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trién, nang suat va kha niang chong chiu sau bénh
cta giong téi TONS. Mat do trong cao (1.111.000
cay/ha) chiéu cao cay, s6 tép/cti va nang suat thuc
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thu dat cao nhat, con tréong v6i mat do thap
(833.000 cay/ha) chiéu cao ct, duong kinh ci va
trong luong ci dat cao nhat. Bon phan kali voi liéu
luong 120 kg/ha céc chi tiéu sinh truong, cac yéu to
cau thanh nang suét va nang suat dat duoc cao nhat.

Trong cac cong thic thi nghiém, céng thic
trong voi mat do 833.000 cay/ha két hop véi cac
liéu lwong phan kali 110 va 120 kg/ha cho khoi
luong ct 16n nhat (trung binh 20,2 g). Trong khi,
trong voi mat do 1.111.000 cay/ha két hop véi liéu
luong phan kali 120 kg/ha cho ndng suét cao nhat
(trung binh 12,6 tdn/ha). Tuy nhién, xét vé ty suat
loi nhuan cho thay khi trong véi mat do 952.000
cay/ha két hop liéu luong phan kali 120 kg/ha cho
ty suat loi nhuan dat cao nhat (1,07). Do do, doi voi
giong toi TONS, dé dat hiéu qua kinh t€ cao nhat,
tiet kiem chi phi mua giong khuyén cao trong mat
do 952.000 cay/ha két hop bon kali voi liéu luong
120 kg/ha.
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EFFECT OF PLANTING DENSITY AND POTASSIUM FERTILIZER DOSAGE ON GROWTH
AND YIELD OF GARLIC VARIETY TONS8 (Allium sativum L.)
IN THE SOUTH CENTRAL COASTAL REGION

Pham Trung Hieu!, Nguyen Van Son!, Trinh Thi Van Anh?,

Tran Thi Thao', Phan Cong Kien, Pham Van Phuoc!

!Nha Ho Research Institute for Cotton and Agricultural Development
Abstract

Research the effects of planting density and potassium fertilizer dosage to determine the optimal
factors for growth, yield and economic efficiency of TON8 garlic variety in the South Central
Coast region. The experiment was conducted in Ninh Thuan, Khanh Hoa and Quang Ngai
provinces including 2 factors arranged in the main plot and sub-plot design with 3 replications,
with the main factor being 3 density levels (1.111.000 plants/ha; 952.000 plants/ha and 833.000
plants/ha), and the secondary factor being 4 potassium levels (90 kg/ha, 100 kg/ha, 110 kg/ha
and 120 kg/ha). The results showed that different planting densities and potassium fertilizer
doses affected the growth, development, yield and pest resistance of the TONS8 garlic variety.
Plant height, bulb diameter, bulb weight and yield were highest when planted at a density of
1.111.000 plants/ha and applied potassium fertilizer at a dose of 120 kg/ha. In the experimental
formulas, the formula of planting at a density of 833.000 plants/ha combined with 110 kg/ha and
120 kg/ha of potassium gave the largest bulb mass (average 20.2g). Meanwhile, planting at a
density of 1.111.000 plants/ha combined with 120 kg/ha of potassium gave the highest yield
(average 12.6 tons/ha). However, in terms of profit margin, it shows that planting at a density of
952.000 plants/ha combined with a potassium fertilizer dose of 120 kg/ha gives the highest
return on sales (1.07). Therefore, for the TONS8 garlic variety, to achieve the highest economic
efficiency and save on seed purchase costs, it is recommended to plant at a density of 952.000
plants/ha combined with potassium fertilizer at a dose of 120 kg/ha.

Keywords: 7ONS garlic variety, K,0, density, yield.
Ngay nhan bai: 8/7/2025

Ngay chuyén phén bién: 12/8/2025

Ngay thong qua phéan bién: 04/9/2025
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NGHIEN CUU XAY DUNG QUY TRINH CHE BIEN
QUA HO TIEU DO BANG PHUONG PHAP SAY LANH
KET HOP VOI1 BUC XA HONG NGOAI

Nguyén Vin Loi* ", Tran Vin Quy?', L& Anh Tuén?,

Nguyén Dirc Tién?, D6 Thi Hanh?, Pham Hoang Nam*
! Trwrong Pai hoc Khoa hoc Tir nhién, Pai hoc Quoc gia Ha Noi

?Vien Co dién Nong nghiép va Cong nghé sau thu hoach

TOM TAT

? Truong Pai hoc Cong nghiép Ha Noi
* Truong Pai hoc Khoa hoc va Cong nghé Ha Noi

"Email- nguyenvanloi@hus.edu.vn

Tinh Quang Tri 1a dia phuong c6 diéu kién tu nhién thuan loi dé phat trién cay hé tieu. Ho tieu &
tinh Quang Tri duoc thi truong trong va ngoai nudc rat uva chudng, boi ho tieu nhé, ran, cé6 huong
thom va vi cay dic trung. Cac thanh phan hoa hoc thuong gap trong ho tiéu 13 tinh dau va
alcaloid... Tuy nhién, tinh dau, alcaloid, cac hop chét c6 hoat tinh sinh hoc va cac sic t6 ctia qua
ho tiéu rat dé bi bién ddi, hao hut trong qua trinh 1am kho. Do @6, muc tiéu ctia nghién ctru nay la
xay dung thanh cong quy trinh ché bién qua ho tiéu dé bang phuong phap sy lanh két hop voi
bttc xa hong ngoai dé han ché su bién déi d6. Thi nghiém duwoc thuc hién theo 5 cong thitc voi
cac thong s6 ky thuat khac nhau. Phan tich danh gia cac chi tiéu dinh duong, chi tiéu vi sinh va
chi tiéu cdm quén cia san phdm & 5 cong thire nay, tir do lua chon mot cong thiee phu hop dé xay
dung quy trinh ché bién. Quy trinh ché bién duoc thuc hién véi van toc gioé 1a 1,5 m/s, nhiét do
say 1a 35°C, do day thich hop cta l6p nguyen liéu trén khay sdy 1a 18,6 mm (3 10p), khoang cach
bong den phat tia héng ngoai 1a 10 cm, thoi gian sdy méi mé qua ho tieu dé 1a 39 gio 15 phut, do
am dat 12 - 13%. San phdm sau khi sdy c6 ham luong tinh dau 2,56%, ham luwong alcaloid 0,07%,
khong phat hién su c6 mat ctia nAm mac, san phdm c6 mau vang phét do, mui thom dac trung, vi

cay dac trung va vo it nhan.

Tte khoda: Birc xa hong ngoai, ho tiéu do, phuong phap sdy lanh, quy trinh ché bién.

1. DAT VAN BE

Tinh Quang Tri 1a dia phuwong c6 diéu kien tu
nhién thuan loi dé phat trién cay ho tieu. Ho tieu &
tinh Quang Tri duwoc thi truong trong va ngoai
nudc rat wa chuong, boi ho tiéu nho, ran, cé6 huong
thom va vi cay dic trung [1]. Trong ho tiéu thuong
c6 chtta cac thanh phan tao mui thom va vi cay,
cac thanh phan co hoat tinh sinh hoc. Cac thanh
phan hoéa hoc thuong gap trong hoé tiéu la tinh dau
va alcaloid [2 - 4]. Tinh d4u c6 nhiéu trong ho tiéu,
thuong chiém khoang 1,5 - 2,7% tuy ting giong ho
tiéu va tuy timg do gia thu hoach. Tinh dau thuong
tap trung & v qua, vi vay ho tiéu so thuong it tinh
dau hon cac san phdm hé tiéu khac. Cac alcoloid

c6 trong ho tiéu bao gom piperin va chavixin,
piperin c6 cong thuc 1a C,;H,,0;N va c6 trong hod
tieu tir 5 - 9% [2, 4, 5]. Bén canh tinh dau va
alcaloid, trong ho tiéu con c6 protein, lipid, glucid,
vitamin va chat khoang [1]. Ho tiéu d6 1a ho tieu
chin d6 hay 1a ho tiéu chin cay hodc duwoc thu hai
khi rat gia réi u chin, da duoc say kho, lac ho tieu
con tuoi moéi thu hoach vé sé c6 mau dé tuoi, sau
khi duoc say kho 16p vo sé kho va chuyén mau den
anh d6. Mau d6 ctia qua tiéu duogc giir lai bang
cach ngam vao dung dich nudc muéi ciing voi chat
bao quan thuc phidm, sau d6 duoc khit nuéc bang
phuong phap sy lanh két hop véi sdy hong ngoai
[5, 6]. Hién nay, & tinh Quang Tri noi riéng va &
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nudc ta noi chung, qua ho tieu cha yéu st dung
phuong thitc ché bién 1a phoi kho, say kho con
nho 1é, he thong trang thiét bi chua déng bo, do d6
tinh da dang cta san phdm con khiém ton [1].

Say lanh két hop voi bic xa hong ngoai la
phuong phap sdy nguyén lieu trong diéu kién
nhiét do thap két hop voi cac bong deén phat tia
hong ngoai dé 1am kho nguyeén lieu, nhiét do sdy
thuong tir 30 - 60°C. Tia hong ngoai la tia &nh sang
d6 khong nhin thdy, cé ban chat 1a song dién tur,
voi budc song dién tir dao dong tir 0,7 - 1 pm [7].
Do d6, muc tiéu cta nghién ctu nay la xay dung
thanh cong quy trinh ché bién qua hé tieu dé bang
phuong phép sdy lanh két hop véi btic xa hong
ngoai, gop phan da dang hoa san phdm ché bién tir
qua ho tieu.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat lieu, dung cy, may moc thiét
bi va dia diém thuc hién

2.1.1. Nguyén liéu

Nguyeén liéu st dung 1a qua ho tieu dé tai thoi
diém thu hoach tir 225 - 230 ngay ké tir khi dau qua
tai cac xa Vinh Linh, Ctra Tung, Tan Lap... ctia tinh

E—— ]
R
BS

L

-

Quang Tri. Nguyén liéu nay phai dam bao do tuoi
moi, nguyén ven, khong bi tén thuong, khong bi
sau, bénh [1]. Sau khi thu hai, cac qua hé tiéu nay
duoc chira dung trong thung x6p duc 16 va van
chuyén bang 6 t6 c6 may diéu hoa khong khi dén
phong thi nghiém dé tién hanh nghién ctu ché
bién san phdm ho tiéu do.
2.1.2. Vat liéu va hod chat

Vat lieu va hoa chat st dung trong nghién ctru
nay gém: Nuodc sach, muéi an, axit citric, axit
ascorbic... Cac vat lieu va hoa chat dam bao tiéu
chudn chat luong va c6 nguon goc xuat Xt ro rang.

2.1.3. Dung cu, mdy mdc va thiét bi

Dung cu, may moc va thiét bi sit dung trong
nghién cttu gom: T sdy c6 hé théng diéu chinh
nhiét d¢, diéu chinh quat gi6 va dén hong ngoai, la
thiét bi stt dung ddéng thoi hai phuong phap 1a say
lanh va sdy hong ngoai dé lam kho san phdm. Say
lanh giup loai boé do 4m & nhiét do thap, bao toan
chat luong san pham, trong khi sdy hdéng ngoai
cung cap ning luong dé ddy nhanh qua trinh bay
hoi nuéc.

MN VC DNP

1
S ———in
® DNC

‘ |
Il
Q

P ¢

Hinh 1. Nguyeén ly hoat dong ctia hé thong thiét bj sdy lanh két hop véi birc xa héng ngoai

Ghi chi: B: Buéng say; BXHN: Biic xa hong ngoai: DL: Dan lanh; DNC: Dan néng chinh; DNP: Dan
nong phu; MN: May nén; Q: Quat; TL: Tiét lru; V: Van chan.

Dong tac nhan sdy sau khi ra khoi buong sy
trang thai (3), sé di qua dan lanh duogc lam lanh,
tach 4m dat trang thai (1). Sau do, dong tac nhan
sy di qua dan nong chinh duoc gia nhiét dén
nhiét do yéu cau trang thai (2) réi dua vao budng
say. Tai budng sdy, dong tac nhan say két hop voi
bttc xa hong ngoai thuc hién qua trinh gia nhiét va
tach 4m ra khoi vat lieu. Dong tac nhan say sau khi
ra khoi budng sdy lai tiép tuc di qua dan va thuc
hién mét vong tuan hoan.

40

Hinh 2. Thiét bi sdy lanh két hop
voi btrc xa hong ngoai
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Bén canh do, str dung chiét quang ké ATAGO
N-1a ctia Nhat Ban, thiét bi ly tam, can dia Nhon
Hoa loai 5 kg, can phan tich 4 so6 1& (ABT 220-
5DNM) cua hang Kern - DPtc... Ngoai ra, con sit
dung moét s6 dung cu nhu: Thudéc kep hién so,
pipet, ong dong, 6ng nghiém, binh dinh mutc, nhiét
ké va luoi sat mat nho.

2.1.4. Pia diém thuc hién

Thi nghiém duwoc thuc hién tai Phong thi
nghiém thuoéc Bo mon Khoa hoc va Cong nghé
thuc phdm, Khoa Moi truong, Truong Dai hoc
Khoa hoc Ty nhién, Pai hoc Quoc gia Ha Noi.
Phong thi nghiém Khoa Co dién va Cong nghé

thuc pham, Trueong Pai hoc Nong Lam Béc Giang.
Phong thi nghiém thuoc Vién Kiém nghiém va
Kiém dinh chat lwong VNTEST.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap 1dy mau

Qua ho tieu do6 duoc ldy mau theo TCVN
9017:2011 [8].

2.2.2. Phuong phap bo tri thi nghiém
- Thi nghiém 1: Xac dinh ty 1é phu gia phu hop

Tt két qua nghién ctu tham do duwa ra mo
hinh thi nghiém gém 5 cong thitc nhu sau:

. Cac cong thtc thi nghiém
TT Ty 1é nguyén liéu
CT-A CT-B CT-C CT-D CT-E
1 Qua hoé tieu do (g) 2.000 2.000 2.000 2.000 2.000
2 Nudc loc (ml) 0 5.000 5.000 5.000 5.000
3 Muodi an (g) 0 6 6 6 6
4 Axit citric (g) 0 10 8 6 4
5 Axit ascorbic (g) 0 8 10 12 14

Céc yéu to co dinh gdm: Nhiét do say la 35°C,
van toc gi6 1a 1,5 m/s, do day cta lop nguyen lieu
dua vao say la 18,6 mm (3 16p). Trong 5 cong thic
thi nghiém nay, tién hanh phan tich xac dinh cac
chi tiéu co ly, dinh duong, vi sinh va cam quan.
Sau do, lwa chon cong thitc phu hop nhat dé xay
dung quy trinh say ho tieu do.

- Thi nghiém 2: Xac dinh anh huwong ctia van
toc gié trong budng sdy

Tién hanh sdy qua ho tiéu do voi toc do gio 1a
0,5 m/s, 1 m/s, 1,5 m/s, 2 m/s va 2,5 m/s. Cac
yéu t6 co6 dinh bao gom: Ty lé¢ phu gia nhu cong
thire CT-C, d¢ day ctia 1op nguyén liéu dua vao siy
1a 18,6 mm (3 1op), nhiét do say la 35°C [9].

- Thi nghiém 3: Xac dinh anh huéng ctia nhiét
do say

Thi nghiém sdy & dai nhiét do 30°C, 35°C,
40°C, 45°C, 50°C. Cac yéu t6 co dinh gom: Ty lé
phu gia nhu cong thuc CT-C, do day cua lop
nguyén liéu dua vao sy la 18,6 mm (3 1op) va van
toc gi6 1a 1,5 m/s [9].

- Thi nghiém 4: Xac dinh anh hudéng ctaa do
day 16p vat lieu say

Tién hanh thi nghiém voi do day caa lop
nguyén lieu dua vao say la 6,2 mm (1 16p), 12,4
mm (2 16p), 18,6 mm (3 16p), 24,8 mm (4 16p) va 31
mm (5 16p) qua ho tiéu d6. Cac yéu t6 co dinh
gom: Ty 1é phu gia nhu cong thic CT-C, nhiét do
say 1a 35°C va van toc gio 1a 1,5 m/s [9].

- Thi nghiém 5: Xac dinh khoang cach bong
den phat tia hong ngoai dén bé mat vat lieu sy

Thi nghiém say ¢ cac khoang cach 5 cm, 10
cm, 15 cm, 20 cm va 25 cm. Cac yéu t6 co dinh
gom: Ty 1é phu gia nhu cong thic CT-C, nhiét do
say 1a 35°C, van toc gié 1a 1,5 m/s va d¢ day cua
16p nguyén liéu dua vao say 1a 18,6 mm (3 16p) [9].

2.2.3. Phuong phdp phan tich cdc chi tiéu co
Iy, dinh duong, vi sinh va cim quan

Phuong phap xdc dinh chi tiéu co Iy:

Phuong phép xac dinh khéi luong cta qua ho
tieu: Khoi luong ctia qua hoé tieu duoc xac dinh
bang phuong phap can, st dung can phan tich 5 s
1é (ABT 220-5DNM) cuia hang Kern - Pt [1].

Phuong phap x4c dinh do 4m: Do 4m cta hé
titu duoc xac dinh bing phuong phap sdy dén
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khoi luwong khong déi & 105°C. Do 4m ctia mau

duoc tinh theo cong thic:
- _ (€.4Gy)
(c,-c)

1009

Trong d6: X 1a do 4m caa ho tieu (%), G, 1a
khoi luong coc sdy va mau thtr trude khi sy (g),
G, 1a khoi luong coc thir va mau thir sau khi siy
(2), G la khoi luong coc sdy (g). Mic do bién daoi
d0 4m trong qua trinh sdy duoc tinh theo cong
thuc:

G,(100—-W
1( ’ 1) (%)

W, =100 —

Trong d6: G,;, G, 1a khéi luong cta hod tiéu
trudc va sau khi say (g), W, W, 1a do am cua ho
tiéu trudc va sau khi say (%) [1].

Phuong phap phan tich chi tiéu dinh duong:

Phuong phap xac dinh ham luong tinh dau:
Ham luong tinh dau trong ho tieu dé duoc xac
dinh bang cach can 100 g mau da dugc nghién nhé
va dong 500 ml nuoc cat (sao cho nguyeén lieu
ngap trong nuodc), cho vao binh cau 1.000 ml roi
dem chung cat tinh dau theo phuong phéap chung
cat 16i cuon theo hoi nudc bang bo xac dinh ham
luong tinh dau nhe clevenger (d < 1) cung véi sinh
han hoi lwu [1]. Ham lwong tinh dau cé trong
nguyén liéu duoc xac dinh theo cong thic:

4

Y= V.d.10 (% )

m.(100 —w)

Trong d6: X 1a ham luong tinh dau co trong
nguyeén lieu (%), m 1a khéi luong nguyén lieu dem
chung cét (g), d 1a ty trong ctia tinh dau, w 1a ham
luong nudc ctia nguyen lieu (%), V 1a thé tich tinh
dau thu duoc & dung cu do (ml).

Phuong phap xac dinh ham lwong alcaloid:
Mau hé tieu dé duoc ngam chiét bang ethanol 96%,
NH,OH 12,5% va ngam chiét kiét bang ethanol
96%. Dich chiét duoc chung cat loai dung moi dé
thu héi can, hoa tan can bang H,SO, 2%, loc lay
dich loc (cac alcaloid lic nay & dang mudi, khong
tan duoc trong CHCL,). Pem dich loc loai tap chat
bang CHCL, roi dua vé pH = 9 bang NH,OH dam
dac (cac alcaloid khi nay & dang base tu do, tan
duoc trong CHCL) va chiét ldy alcaloid bang
CHCL,. Loc dich chiét CHCl, qua gidy loc va co

Na,SO, khan trén gidy loc, rira gidly loc va Na,SO,
khan bang CHCL, rdi cho boc hoi CHCl; (bang
cach c6 quay chan khéng & 50°C) thu duoc can
alcaloid toan phan. Sau d6, dinh luong alcaloid
toan phan tinh khiét trong can alcaloid toan phan
bang phuong phap chuén do axit- base [10].

Phuong phap xac dinh ham lwong glucid tong
s6: Ham luong glucid tong s6 cua ho tieu do duoc
x4ac dinh bang phuong phap phan cuc. Nguyén tac
ctia phuong phéap dua trén tinh chat co ban cta
glucid c6 kha nang phan cuc anh sang. Khi anh
sang di qua dung dich chtta glucid sé tao thanh
mot géc quay cuc, tri s6 goc quay cuc phu thuoc
vao nong do cta chung trong dung dich, st dung
phan cuc ké hodac duong ké dé phan tich glucid
téng so [11].

Phuong phap xac dinh ham luong mot s6 chat
dinh duong khac: Ham luong protein téng so duoc
xac dinh theo TCVN 9936:2013 [12]. Vitamin A
dugc xac dinh theo TCVN 8972-1:2011 [13].
Vitamin B1 duoc xac dinh theo TCVN 5164:2008
[14]. Vitamin B2 duoc xac dinh theo tieu TCVN
8975:2018 [15]. Vitamin PP duwoc xac dinh theo
TCVN 9045:2012 [16]. Canxi, photpho, kali va natri
duoc xac dinh theo TCVN 10641:2014 [17].

Phuong phap xéc dinh tong sé ndm moc:

Téng s6 ndm moéc duoc xac dinh theo TCVN
8275-1:2010 [18].

Phurong phap xac dinh chi tiéu cam quan:

Chi tiéu cdm quan cta ho tieu dé dugc xac
dinh theo TCVN 3215:1979 [19]. Véi loai tot (18,6 -
20 diém), loai kha (15,2 - 18,5), loai trung binh
(11,2 - 15,1), loai kém (7,2 - 11,1), loai rat kém (4,0
- 7,2) va loai hong (0 - 3,9). Hé s6 quan trong duoc
hoi dong thong nhat 1a: Mau sac (1,1), mui (0,9), vi
(1,3), cau truc va hinh thai (0,7).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Xay dung 5 cong thiec thi nghiém siy hé
tiéu do

3.1.1. Anh huong ctia ky thuat tién xi Iy ho
tiéu do truoc khi sdy

Thi nghiém duoc thuc hién theo 5 cong thic
nhue muc 2.2.2, két qua duoc trinh bay ¢ bang 1.
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Bang 1. Anh hudng ctia ky thuat tién xit Iy dén mét s6 chi tiéu co Iy, dinh duong
va cdm quan ctia ho tiéu doé

. 2 i A Cac cong thic thi nghiém
TT Cac chi tiéu phan tich CTAL CTBL CT.Cl CTD1 CTEL
1 Khoi luong qua sau khi 5 554 | 1020,036 + 0,001/0,038 + 0,001[0,037 + 0,001(0,037 + 0,002
say (g/qua)
2 Ham luong tinh dau (%) 1,97+0,01 | 2,05+0,02 | 2,53+0,03 | 2,34 +0,03 | 2,07 +0,04
3 Ham luong alcaloid (%) | 0,04 +0,001 | 0,05+ 0,002 | 0,06 + 0,001 | 0,05 + 0,002 | 0,05 + 0,002
3,49 3,56 3,61 3,59 3,47
Mau sac Nauden | Vang nhat Vang ophot Vimg xen Vimg xen
do lan den lan den
3,58 3,67 4,07 4,03 4,04
Mui Thom dac | Thom dac | Thom dac
Thom nhe | Thom nhe frumg frung frumg
4 3,37 3,63 4,12 4,07 3,38
Vi . . Vi cay dac | Vicay dac | Vicay dac
Vi cay Vi cay frumg frumg frumg
a1 .. 4,19 4,17 4,24 4,23 4,15
Cau tric va hinh thai Nhan nheo | Nhian nheo It nhan it nhan Nhan
14,63 15,03 16,04 15,92 15,04
Xép loai Trung Trung , , Trung
binh binh Kha Kha binh

Bang 1 cho thay, trong 5 cong thic thi
nghiém, qua ho tiéu & CT-C1 c6 nhiéu vu diém
hon cac cong thirc thi nghiém khac. Cu thé, sau
khi say khoi lwong cta qua ho tieu & CT-C1 1a
0,038 + 0,001 g/qua, ham lwong tinh dau 1a 2,53 +
0,03%, ham luong alcaloid 1a 0,06 + 0,001%, cao
hon cac cong thirc thi nghiém khac. Qua ho tiéu
c6 mau sac vang phoét dé, mui thom dac trung, vi
cay dac trung, ciu truc it nhan va hinh thai kho
gion, duoc hoi dong danh gia va xép loai kha.
Trong khi d6, qua ho tieu & CT-A1 c6 khoi luwong
qua sau khi sdy 1a 0,034 + 0,002g/qua, ham luong
tinh dau 1a 1,97 + 0,01%, ham luong alcaloid la
0,04 + 0,001% va chi tiéu cam quan duoc xép loai
trung binh. Qua ho tiéu & CT-E1 c6é khai luong
qua sau khi sdy 1a 0,037 + 0,002 g/qua, ham luong
tinh dau 1a 2,07 + 0,04%, ham lwong alcaloid 1a

0,05 + 0,002% va chi tiéu cam quan duoc xép loai
trung binh. Qua hé tieu & CT-B1 co6 khoéi lwong
qua sau khi say 1a 0,036 + 0,001 g/qua, ham luong
tinh dau 1a 2,05 + 0,02%, ham luong alcaloid la
0,05 + 0,002% va chi tiéu cam quan duoc xép loai
trung binh. Qua hé tieu & CT-D1 c6 khéi luong
qua sau khi say 1a 0,037 + 0,001 g/qua, ham luong
tinh dau 1a 2,34 + 0,03%, ham luong alcaloid la
0,05 + 0,002% va chi tiéu cam quan duoc xép loai
kha. Vi vay, dua vao cac chi tiéu & bang 1, chon
cong thite CT-C1 d@é thuc hién cac nghién ctu
tiép theo.

3.1.2. Anh hudng ciia véan toc gié dén chi tiéu
dinh duong, cdm quan va thoi gian sdy

Thi nghiém duoc thuc hién theo 5 céng thirc
nhue muc 2.2.2, két qua duoc trinh bay ¢ bang 2.

Béng 2. Anh hudng ciia van t6c gi6 dén chi tieu dinh duéng, cAm quan va thoi gian sdy

. 2 in o Cac cong thic thi nghiém
TT Cac chi tiéu phan tich CTA2 CLB2 CT.C2 CTD2 CLE2
1 Thoi gian sdy (gio) 46,35 41,25 39,15 39,05 38,45
2 Do 4m (%) 131-137 | 12,6-132 | 12-13 12-13 12-13
g | Khotluong qud saukhi ) \oc 00l 037 +0.001/0,037 + 0,001/0,036 + 0,002(0,036 + 0,002
say (g/qua)
4 | Ham luong tinh ddu (%) | 2,09+0,02 | 2,36+0,02 | 2,54 +0,01 | 2,32+0,02 | 2,16 = 0,03

NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 10/2025

43



KHOA HOC & CONG NGHE

5 Ham luong alcaloid (%) | 0,05+ 0,001 | 0,06 + 0,002 | 0,06 = 0,001 | 0,05 = 0,001 | 0,04 + 0,002
3,46 3,64 3,67 3,52 3,41
Mau sic Vang xen . Vang phot . .
lan den Vang nhat a8 Vang nhat | Vang nhat
3,63 3,96 4,14 3,76 3,94
Mui Thom dac | Thom dic | Thom dac Thom nhe | Thom nhe
trung trung trung
6 3,41 4,13 4,19 3,48 3,43
Vi ) Vi cay diac | Vicay dac ) .
Vi cay frung frung Vi cay Vi cay
s .. 4,24 4,28 4,32 4,27 4,16
Cau tric va hinh thai ft nhan ft nhan ft nhan Nhan nheo | Nhan nheo
14,74 16,01 16,32 15,03 14,94
Xép loai Trung ) ) Trung Trung
binh Kha Kha binh binh

Bang 2 cho thay, khi siy voi toc do gio 0,5
m/s thi thoi gian sdy 1a 46 gio 35 phut. Do toc do
gi6 thap nén chat luong qua ho tieu dé khong déu
trong buong sdy, nhitng noi & cudi luébng gié qua
ho tieu do bi 4m nhiéu. Vi luong gi6 khong du
mang hoi 4m cta qua ho tiéu doé di, dan toi thoi
gian sy kéo dai, dong thoi xay ra hién tuong thiy
phan va oxy hoéa lam gidm chat luong ctia san
phdm. Khi tang toc do gié 1a 1 m/s thi thoi gian
say 1a 41 gio 25 phut, ting van toc gié 1,5 m/s thi
thoi gian sy 1a 39 gio 15 phut, van toc gio 1a 2 m/s
thi thoi gian sdy 1a 39 gio 05 phut. Tuy nhién, khi
ting van toc gié lén 2,5 m/s thoi gian sdy giam
khong dang ké so voi van toc gi6 2 m/s. Khi tang
toc do gi6 qua cao, dan toi qua trinh tich 4am manh
& bé mat qua hé tieu dd, lam cho bé mit qua kho
nhanh, do qua trinh khuéch tan ngoai manh hon
qua trinh khuéch tan n¢i, 1am cho bé mat san
pham bi bién dang manh, co nhan, lam bay hoi ham

luong chat thom ctia san phdm. Hon nita, gi6 16n
can quat cé cong suat cao, ting chi phi nang luong
cho qua trinh say. Déi voi chi tieu dinh duong va
chi tiéu cam quan, két qua cho thdy, san phdm hé
tieu do khi say voi van toc gio 1,5 m/s (cong thirc
CT-C2) ¢6 nhiéu vu diém hon siy voi van toc gio &
cac cong thirc khac. Cu thé, hé tieu do say & CT-
C2 c6 khoi luong qua sau khi say 1a 0,037 + 0,001
g/qua, ham luong tinh dau 1a 2,54 + 0,01%, ham
luong alcaloid 1a 0,06 + 0,001%, san phdm c6 téng
diém cam quan 1a 16,32 diém va duoc x€p loai kha.
Do d6, dé dam bao chat luong, ti€t kiém thoi gian
va chi phi nang luong cho qua trinh sy, van toc
gi6 thich hop 1a 1,5 m/s (cong thieec CT-C2) dé say
ho tiéu do.

3.1.3 Anh hudng cia nhiét do dén chi tiéu
dinh dwong, cam quan va thoi gian sdy

Thi nghiém duoc thuc hién theo 5 cong thirc
nhue muc 2.2.2, két qua duoc trinh bay & bang 3.

Bang 3. Anh hudng ctia nhiét 3o dén dén chi tiéu dinh duong, cAm quan va thoi gian sdy

. ) n A Cac cong thuc thi nghiém
TT Cac chi tiéu phan tich CTA3 CLB3 CL.C3 CTD3 CLE3
1 Thoi gian sy (gio) 44,15 39,05 37,25 35,15 33,25
2 bo 4m (%) 12,5-137 12-13 12-13 12-13 12-13
g [Khoi luo’nfg%i és)a“ khi say) 037+ 0,002| 0,038+ 0,001 [0,037 = 0,002(0,035 + 0,001(0,035 + 0,005
4 Ham luong tinh dau (%) | 2,34+0,02 | 2,56+0,01 | 2,37+0,01 | 2,31+0,02 | 2,23+0,01
5 Ham luong alcaloid (%) | 0,06 + 0,001 | 0,06+ 0,001 |0,06=+0,001|0,04 + 0,001 | 0,04 + 0,001
6 3,86 3,91 3,53 3,49 3,42
Mau sdc Vang nhat | Vang phot d6 | Vang nhat | Vang nhat Ving xen
lan den
44
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4,07 4,14 3,87 3,98 3,93
Mui Thom dac Thom dac Thom dac Thom nhe | Thom nhe
trung trung trung
4,31 4,46 3,94 3,46 3,41
Vi Vi cay dac Vi cay dac . . .
trumg trumg Vi cay Vi cay Vi cay
Moy 1 .. 4,18 4,27 3,71 3,69 3,67
Cau triic va hinh thai It nhan [t nhan Nhan nheo | Nhan nheo | Nhan nheo
16,42 16,78 15,05 14,62 14,43
Xép loai , , Trung Trung Trung
Kha Kha binh binh binh

Bang 3 cho thdy, khi sy qua ho tieu do &
nhiét do 30°C thi thoi gian siy 1a gio 44 gio 15
phut, khi ting nhiét do siy lén 35°C thi thoi gian
say 1a 39 gio 05 phut, nhiét do say 1a 40°C thi thoi
gian sdy la 37 gio 25 phut, tiép tuc ting nhiet do
say len 45°C thi thoi gian say 1a 35 gio 15 phut.
Tuong tu, khi sdy ¢ nhiét do 50°C thi thoi gian say
1a 33 gior 25 phut. Biéu nay cho thdy, khi tang nhiét
d0 thi qua trinh bay hoi nuéc cang nhanh, lam cho
thoi gian siy cang giam. So sanh vdi sdy & nhiét do
45°C va 50°C, két qua cho thay, su chénh léch vé
thoi gian khong dang ké. Dac biét, khi say & nhiét
do qua cao sé lam mat mui thom cta qua ho tiéu
d6, lam giam ham luong tinh dau, cac cau tit tao
mui thom sé bi phan hay béi nhiét do cao, dong
thoi lam cho qua hé tiéu do cé thé bi chay. So sanh
chi tiéu dinh duong va chi tiéu cam quan cua san
pham ho tiéu sdy & cac muc nhiét do khac nhau.
Két qua cho thdy, san phdm ho tiéu dé sdy & nhiét

do 35°C (cong thiee CT-B3) c6 nhiéu vu diém hon
sdy & cac cong thirc khac. Cu thé, san phdm ho
tieu do sdy & nhiet do 35°C (cong thirc CT-B3) co
khoi luong qua sau khi say 1a 0,038 + 0,001 g/qua,
ham luong tinh dau 1a 2,56 + 0,01%, ham luong
alcaloid 1a 0,06 + 0,001%, tong diém cam quan la
16,78 diém va duoc xép loai kha. Két qua nay
tuong dong véi két qua nghién ctu cia Mathieu va
cs (2014) [3], Hosain va cs (2014) [20]. Vi vay, dé
gitt mui thom cho san phdm ho tiéu dé sau khi sy,
han ché su hao hut ham luong tinh dau ciing nhu
cac chat dinh duong khac va tiét kiém thoi gian,
tiét kiém dién nang trong qua trinh siy, chon nhiét
do 35°C dé say ho tiéu do 1a phu hop.

3.1.4. Anh huéng cia chiéu ddy Iop nguyén
liéu dira vdo sdy dén chi tiéu dinh duong, ciam
quan va thoi gian say

Thi nghiém duoc thuc hién theo 5 cong thirc
nhue muc 2.2.2, két qua duoc trinh bay & bang 4.

Béng 4. Anh hudng ctia chiéu day 16p nguyeén liéu dua vao sdy dén chi tiéu dinh dwong,
cam quan va thoi gian siy

. 2 i A Céac cong thic thi nghiém
TT Cac chi tiéu phan tich CTAL CTB4 CT.Cd CTDA CT-Ed
1 Thoi gian say (gio) 30,35 36,15 39,15 44,35 48,25
2 Do dm %) 12-13 12-13 12-13 13,1-14,2 | 13,6-14,2
g | Khoi g‘;“?g‘}ﬁﬁ 5)3“ khi | 037 + 0,002(0,038 = 0,001/0,038 = 0,001[0,037 £ 0,001]0,036 0,005
4 Ham luong tinh dau (%) | 2,46 +0,02 | 251+0,01 | 2,54+0,01 | 2,54+0,02 | 2,52 +0,01
5 Ham luong alcaloid (%) | 0,03 = 0,001 | 0,05+ 0,001 | 0,05+ 0,001 | 0,05+ 0,001 | 0,04 + 0,001
6 3,74 3,86 3,97 3,63 3,54
Mau sic N . Vang phot | Vang xen | Vang xen
Vang nhat | Vang nhat do lan den lan den
3,95 4,05 4,18 3,92 3,89
Mui Thom nhe Thom dac | Thom dac Thom nhe | Thom nhe
trung trung
3,57 4,38 4,49 3,51 3,46
Vi . Vi cay dac | Vicay dac . .
Vi cay trimg trimg Vi cay Vi cay
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a1 .. 3,72 4,14 4,12 3,79 3,63
Cau trdc va hinh thai Nhin nheo It nhan [t nhan Nhan nheo | Nhin nheo
Xép loai 14,98 16,43 16,76 14,85 14,52
‘ Trung binh Kha Kha Trung binh | Trung binh

Bang 4 cho thay, khi do day cta 16p nguyén
lieu cang mong thi thoi gian sdy cang nhanh. So
sanh gitta say voi do day 1op nguyén lieu 1a 24,8
mm (4 16p) va 31 mm (G 16p) qua ho tiéu do thi su
chénh léch thoi gian siy khong 16n nhu khi sdy &
do day lop nguyeén liéu thap hon. Khi chiéu day
cua l6p nguyén liéu tang, qua trinh thoat hoi nuéc
bi han ché, do dién tich tiép xuc ctia bé mait
nguyén liéu voi moi truong bi han ché, nguyén lieu
phia dudi bi nguyén liéu phia trén che phiu. Cac
qua ho tieu d6 & phia trén bé mat co6 qua trinh
thoat 4m manh sé duogc lam kho truoc, cac qua ho
tiéu do & phia duoi do qua trinh thoat 4m kém nén
duoc 1am kho sau. Do @6, dan téi thoi gian siy kéo
dai, gay ra hién tuong bién d6i xau vé trang thai,
hinh dang va mau sic. Nhung néu siy voéi do day
thap thi thoi gian sdy sé nhanh hon, nhung sé
khong tan dung duoc thé tich hitu ich cta thiét bi
sdy. So sanh vé chi tiéu dinh dudng va chi tiéu cam

quan ctia san phidm ho tiéu sdy & cac cong thuc
khac nhau. Két qua cho thay, san phdm ho tiéu do
say & cong thiee CT-C4 c6 nhiéu wu diém hon say &
cac cong thic khac nhu khéi luong qua sau khi
say 1a 0,038 + 0,001 g/qua, ham luong tinh dau la
2,54 +0,01%, ham luwong alcaloid 1a 0,05 + 0,001% va
téng diém cam quan la 16,76 diém, duoc xép loai
kha. Két qua ctia nghién ctru nay ciing phu hop véi
két qua nghién ctru cta Roslan va Yudin (2019)
[5]. Vi vay, dé thoi gian sidy khong qua cao va
khong qua thap, chat luong cam quan khong bi
bién d6i xau thi chon do day thich hop cta lop
nguyén liéu trén khay say 1a 18,6 mm (3 16p: Cong
thitc CT-C4) @é say qua ho tieu do.

3.1.5. Anh huong cua khoang cdch gitta den
hoéng ngoai voi nguyén liéu sdy dén chi tiéu dinh
duong, cdm quan va thoi gian sy

Thi nghiém duoc thuc hién theo 5 cong thiic
nhu muc 2.2.2, két qua duoc trinh bay & bang 5.

Béng 5. Anh hudng ctia khoing cach giita dén hdng ngoai véi nguyeén licu sdy dén chi tieu dinh duong,
cam quan va thoi gian sdy

, i Y Cac cong thic thi nghiém
TT Cac chi tiéu phan tich CTAS CTB5 CT-C5 CTD5 CTES
1 Thoi gian say (gio) 37,45 39,25 42,05 47,15 52,35
2 Do dm (%) 12-13 12-13 12,3-13,1 13-14 13,6 - 14,2
g | Khoiluong qud saukhi |, 5a6 (602 0,038 < 0,001]0,038 + 0,002|0,038 + 0,002/0,037 0,001
say (g/qua)
4 Ham luong tinh dau %) | 2,52+0,02 | 2,54+0,01 | 254+0,01 | 2,53+0,02 | 2,48+0,01
5 Ham luong alcaloid (%) | 0,03 + 0,001 | 0,05+ 0,001 | 0,05+ 0,001 | 0,05+ 0,001 | 0,03 + 0,001
3,42 3,56 3,49 3,37 3,25
Mau sac Vang nhat Vang Phot Vang Phot Va;mg xen Valng xen
do do lan den lan den
3,71 4,07 4,03 3,96 3,76
Mui Thom nhe Thom dac | Thom dac Thom nhe | Thom nhe
trung trung
6 3,95 4,31 4,27 3,61 3,83
Vi . Vi cay dac | Vicay dac . .
Vi cay trimg trumg Vi cay Vi cay
Mo e a1 . 3,86 423 4,02 3,84 3,72
Cau tric va hinh thai Nhan nheo It nhan It nhan Nhian nheo | Nhan nheo
. . 14,94 16,17 15,82 14,78 14,56
Xeép loai - - - : :
Trung binh Kha Kha Trung binh | Trung binh
46
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Bang 5 cho thdy, khoang cach giira dén héng
ngoai voi nguyén liéu sdy co anh huong dén su
bién déi thoi gian sdy, chi tieu dinh duéng va chi
tiéu cadm quan ctia san phidm. Véi khoang cach
gitta dén hong ngoai véi nguyén liéu sdy 1a 20 cm
(cong thiee CT-D5) thi thoi gian sdy la 47 gio 15
phut va khoang cach giita dén hong ngoai voi
nguyén lieu sdy 1a 25 cm (cong thiec CT-E5) thi
thoi gian sdy ciing tang lén 52 gi¢ 35 phut. Két qua
nghién cttu ciing cho thay, véi khoang cach gitra
deén hong ngoai véi nguyén lieu say 1a 5 cm (cong
thic CT-A5) va 10cm (cong thicc CT-B5) thi thoi
gian say khong co su chénh léch nhiéu. Nhung khi
ting khoang cach gitta dén héng ngoai véi nguyén
lieu say lén 15cm (cong thie CT-C5), 20cm (cong
thiuc CT-D5) va 25 cm (cong thic CT-E5) thi thoi
gian sdy da tang dang ké. San phdm ho tiéu dé sy
voi khoang cach gitra dén héng ngoai voi nguyén
lieu say 1a 10 cm (cong thuc CT-B5) c6 nhiéu uwu
diém hon & cac cong thic thi nghiém khac. Cu
thé, do 4m 12 - 13%, khoi luong qua sau khi sdy

0,038 + 0,001 g/qua, ham luwong tinh dau 2,54 +
0,01%, ham lwong alcaloid 0,05 + 0,001%, tong diém
cam quan dat 16,17 diém va duoc xép loai kha. Két
qua cua nghién ctu nay phu hop voi két qua
nghién ctru ctia Yurtsever va cs (2018) [6]. Vi vay,
dua vao cac chi tiéu nay, chon khoang cach bong
deén phat tia héng ngoai 1a 10 cm (cong thic CT-
B5) dé nghién ctru sdy ho tiéu do.

3.2. Phan tich danh gi4 chat luong, xac dinh
céc chi tiéu dinh dudng, vi sinh va cdm quan ctia
san ph4dm h tieu d4 tai cac cong thic thi nghiém

Sau khi xac dinh duoc cac thong so ky thuat
nhu: Ky thuat tién xtt ly, nhiét do say, van toc gio,
khoang cach tir bong deén phat tia hong ngoai dén
bé mat nguyeén liéu sdy, bé day 16p nguyén lieu, thi
nghiém duoc 1dp véi cac thong so6 ky thuat duoc
xac dinh & muc 3.1 voi cac muc tién xtit ly khac
nhau. Chat luong san phidm duoc phan tich va
danh gia voi cac chi tiéu dinh duong, vi sinh va
cam quan duoc thé hién ¢ bang 6.

Béng 6. Cac chi tieu co Iy, dinh duong, vi sinh va cdm quan ctia sdn phdm

. 5 Y Cac cong thuc thi nghiém
TT Cac chi tiéu phan tich CTAG CTB6 CT-C6 CTD6 CTE6
1 Khoi luong (g/qua) 0,035 0,037 0,038 0,038 0,038
2 | Ham luong tinh dau (%) 1,98 2,07 2,56 2,32 2,03
3 Ham luong alcaloid (%) 0,04 0,05 0,07 0,05 0,05
y | Ham lqug go/});mld tong 32,16 32,17 34,21 33,27 32,18
5 | Hamluongproteintong | 5 o7 6,23 6,54 6,13 6,02
s0 (%)
6 Ham luong vitamin A 0,03 0,03 0,03 0,02 0,02
(mg/kg)
7 | Hamluong vitamin Bl 0,04 0,04 0,06 0,04 0,05
(mg/kg)
g | Hamluong vitamin B2 0,32 0,36 0,56 0,48 0,42
(mg/kg)
g | Hamlugng vitamin PP 2,06 2,17 2,53 2,37 2,28
(mg/kg)
10 |Ham luong canxi (mg/kg) 629 674 725 713 709
11 Ham luong phospho 31 33 39 34 31
(mg/kg)
12 | Ham luong kali (mg/ke) 1.096 1.147 1.154 1.069 1.043
13 | Ham luong natri (mg/kg) 32,5 34 42 39 37
p < Khong Khong Khong Khong Khong
14 Nam moc (CFU/g) phat hién | phathién | phathién | phathién | phathién
15 Mau sac Nau den | Vang nhat Vang b hot Vzing xen Ving xen
do lan den lan den
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15 Mui Thom nhe | Thom nhe Thom dgc | Thom dic | Thom dac
trung trung trung

16 Vi Vi cay Vi cay Cay dac Cay dac Cay dac
,tru*ng ,tru’ng trung

17 Cau truc Nhan nheo | Nhan nheo It nhan It nhan Nhan

Két qua nghién ctu cho thdy, cong thic CT-
C6 c6 nhiéu vu diém hon cac cong thuc thi
nghiém khac. Tir cac két qua nghién ctu nay,
chon cong thic CT-C6 véi ty 1é nudce loc 5.000 ml,
muodi dn 6 g, axit citric 8 g va axit ascorbic 10 g xtr
1y cho 2.000 g qua ho tieu do, voi van toc gio 1a 1,5
m/s, nhiét do say la 35°C, d¢ day thich hop cta lop

nguyén liéu trén khay sdy 1a 18,6 mm (3 16p),
khoang cach bong den phat tia hong ngoai 1a 10
cm dé xay dung quy trinh ché bién san pham ho
tiéu do.
3.3. bé xuit quy trinh ché bién qua ho tieu doé
3.3.1. Sor do quy trinh ché bién qua ho tiéu do

Qua hé tidu do

‘ Kiém tra. phan loai va lea chon |

¥

Sor ché, lam sach. loai bo tap chat va xur
1y phu gia thue phim 24 gio

Nude loc, mudi in.
axit citric, axit
ascorbic

==

Vot ra va d¢é réo nude

Nhiét dd say 35°C, d6 day cia lop hé tign do wén khay say
18.6 mm (3 16p qud) va vin the gié 1a 1.5 m/s, thoi gian
sdy méi me qua hé tien do 1a 39 gior 15 plit. khoang cach
bong den phat tia héngngoai 1a 10 cm. d6 dm dat 12 - 13%

Bao goi va bao quan

Qui hé tién 46 kho, 46
im 12 - 13%

Hinh 3. So @6 quy trinh ché bién qua hé tiéu do

3.3.2. Thuyét minh quy trinh ché bién qud ho
tiéu do

e B

Hinh 4. Qua hé tiéu d6 thu Hinh 5. San ph4m ho

hoach &thoi diém 230  tieu d6 sdy lanh két hop

ngay ké tirkhi ddu qud  véi birc xa hong ngoai

Buoc 1. Lira chon qua ho tiéu dé: Nguyén lieu
stt dung 1a qua ho tieu do tai thoi diém thu hoach
tir 225 - 230 ngay ké tir khi dau qua tai tinh Quang
Tri. Nguyén liéu nay dam bao do twoi méi, nguyén
ven, khong bi t6n thuong va khong bi sau, bénh.

Buoc 2. So ché, lam sach, loai bo tap chat va
xir Iy phu gia thue pham 24 gio: Sau khi lua chon
duoc qua ho tieu dé dat tiéu chudn, tién hanh loai

bo cac tap chat, loai bo cac phan khong st dung
duoc, tach qua ra khoi buong, rira sach dat ban va
14 cay con bam trén vé qua. Sau d6, cac qua ho tieu
dd duoc ngam trong dung dich gom: Nuoc loc
5.000 ml, mudi an 6 g, axit citric 8 g va axit
ascorbic 10 g xtt Iy cho 2.000 g qua ho tieu do, voi
thoi gian ngam la 24 gio.

Buoc 3. Vot ra va dé rdo nuoc: Sau khi ngam
xong, cac qua ho tiéu dé duoc vot ra va dé rao
nuoc. Trong qua trinh vét, cac thao tac phai nhe
nhang, tranh tic dong co hoc lam tén thuong qua
gay ra bién mau va hao hut cac chat dinh duong.
Dung cu vot stt dung vot bang inox ¢6 mat liéi nho.

Buoc 4. Siy kho quad ho tiéu dé: Qua ho tiéu
do duoc sdy kho bang thiét bi chuyén dung, véi
van toc gié 1a 1,5 m/s, nhiét do say la 35°C, do day
thich hop ctia 16p nguyén liéu trén khay say 1a 18,6
mm (3 16p), khoang cach bong dén phat tia hong
ngoai 1a 10 cm, thoi gian sdy modi mé qua ho tiéu
do 1a 39 gio 15 phat, do 4m dat 12 - 13%.
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Buoc 5. Bao goi va bdo quidn qua ho tiéu do
khoé: Qua ho tieu do sau khi duoc lam kho, dé
nguodi va bao goi trong bao bi nilon day va dai. San
pham duoc bao goéi kin va dé trong kho, noi bao
quan qua ho tiéu dé phai kho rao, tranh mua, nang
tac dong truc ti€p va tranh con trung xam nhap.
Khong duoc dé qua hé tiéu dé kho truc tiép xuéng
nén kho, phai dé trén cac gia ke, cach nén kho it
nhat 50 cm, cach tuong va tran nha it nhat 30 cm
dé han ché hién tuong hut 4m.

4. KET LUAN

Xac dinh duoc ty 1é nuoc loc 5.000 ml, mudi dn
6 g, axit citric 8 g va axit ascorbic 10 g xit ly cho
2.000 g qua ho tieu d6 dé xay dung quy trinh ché
bién qua ho tieu do. Cong thirc CT-C6 c6 nhiéu wu
diém hon céac cong thirc thi nghiém khac, cu thé,
sau khi sy khoi lwong 1a 0,038 g/qua, ham luong
tinh dau 1a 2,56%, ham luong alcaloid 1a 0,07%,
khong phat hién sw c6 mat ciia nAm moéc. San
phdm c6 mau vang phot d6, mui thom dic trung,
vi cay dac trung va vo it nhan. Pong thoi, da xac
dinh duoc cac yéu t6 anh huéng dén qua trinh ché
bién qua ho tiéu do 1a van toc gio, nhiet do sy,
chiéu day lop nguyeén liéu dua vao siy, khoang
cach bong deén phat tia hong ngoai. Tir cac yéu to
nay, da xay dung dugc quy trinh ché bién qua ho
tiéu do voi cac thong so ky thuat: Van toc gio 1a 1,5
m/s, nhiét do say 1a 35°C, @ day thich hop ctia 16p
nguyén lieu trén khay say la 18,6 mm (3 1op),
khoang cach bong dén phat tia hong ngoai 1a 10
cm, thoi gian sdy méi mé qua ho tiéu do 1a 39 gio
15 phut, @0 4m dat 12 - 13%.
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Abstract

Quang Tri province is a locality with favorable natural conditions for growing pepper. Pepper in
Quang Tri province is very popular in domestic and foreign markets because the pepper is small,
solid, with a characteristic aroma and spicy taste. Common chemical components in pepper are
essential oils and alkaloids. Essential oils, alkaloids, bioactive compounds and pigments of pepper
fruits are very susceptible to change and loss during the drying process. Therefore, the goal of
this study on the develop process processing red pepper by freeze drying method combined with
infrared radiation to limit that change. The experiment was conducted according to 5 formulas
with different technical parameters. Analyze and evaluate the nutritional, microbiological and
sensory indicators of the product in these 5 formulas, thereby selecting a suitable formula to
develop process processing. The process processing is carried out with a wind speed of 1.5 m/s,
a drying temperature of 35°C, the appropriate thickness of the raw material layer on the drying
tray is 18.6 mm (three layers), the distance between the infrared lamps is 10 cm, the drying time
for each batch of red pepper is 39 hours and 15 minutes, the humidity reaches 12 - 13%. The
product after drying has an essential oil content of 2.56%, an alkaloid content of 0.07%, no mold is
detected, the product has a reddish yellow color, a characteristic aroma, a characteristic spicy

taste and a less wrinkled shell.

Keywords: Infrared radiation, red pepper, freeze drying method, process processing.
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ANH HUGNG CUA MANG BADO SAP ONG
KET HOP DICH CHIET LO HOI BEN SU THAY B0l
CHAT LUONG CUA QUA TAOD
(Ziziphus mauritiana) SAU THU HOACH

Nguyén Lé Yén Nhi, Tran Minh Phic!, Nguyén Minh Trong', Nguyén Trung Truc””
! Khoa Sinh hoa - Thuc pham, Truong Dai hoc Su pham Ky thuat Vinh Long
"Email- trucnt@vlute.edu.vn

TOM TAT

Nghién cttu da danh gia hiéu qua ctia mang bao sap ong két hop dich chiét 16 hoi dén chat luong
clia qua t4o trong 8 ngay ton trir. Thi nghiém duoc thiét ké hoan toan ngau nhién véi bon nghiem
thitc bao gom: (i) doi ching (khong bao mang), (i) mang bao chtra 3% w/v sap ong két hop 20%
dich chiét 16 hoi (AV-BW-3), (iii) mang bao chtta 6% w/v sap ong két hop 20% dich chiét 16 hoi
(AV-BW-6) va (iv) mang bao chita 9% w/v sap ong két hop 20% dich chiét 16 hoi (AV-BW-9). Két
qua cho thay, tat ca cAc mau c6 bao mang déu han ché su suy giam chat luong t6t hon so véi mau
doi ching. Trong do, nghiém thirc AV-BW-9 dat hiéu qua cao nhat doi véi su gidm hao hut khoi
lwong (9,9%), duy tri ham luong TSS 8,0 - 8,3 d6 Brix, do ctng 2,35 - 2,32 N, han ché t6n that ham
lwong vitamin C 89,58 - 69,52 mg/100 g va ham luong phenolic 113,34 - 78,16 mg GAE/100 g.
Nguoc lai, mau doi chitng ghi nhan su suy giam chat luong dang ké doi voi su hao hut khoi luong
lén dén 19,6%, ham luong TSS 1a 9,8 do Brix, do cting gidam 2,06 N. Dang chu y, mau doi ching c6
st hao hut dang ké doi voi ham luong vitamin C 30,63 mg/100 g va ham luong phenolic 20,66 mg
GAE/100 g. Bén canh d6, vao cudi giai doan bao quan (ngay 8), cac mau c6 mang bao van duy tri
duoc mau sac cho qua, gép phan ting kha nang chiap nhan cta nguoi tieu dung. Két qua cho
thdy, viec sit dung mang bao AV-BW duy tri chat lwong va kéo dai thoi gian st dung ctia qua tao.
Tt khoa: Chat hrong sau thu hoach, gel 16 hoi, mang bao, sap ong, tdo ta.

1. DAT VAN BE Lo hoi (Aloe barbadensis Miller), thuoc ho

Aloaceae, c6 nguodn goc tir ving nhiét doi va can
nhiét doi, voi hon 500 loai duoc phan bo rong rai
trén toan cau. Gel tir 14 16 hoi 1a mot dich nhay
khong mau, duoc thu nhan tir cac té bao nhu mo,
c6 thanh phan chinh 1a nuéc (khoang 99,2%). Phan
con lai bao gom carbohydrate, trong dé
monosaccharide cht yéu l1a glucomannan cung véi
mot lwong nhé arabinan va galactan. Bén canh do,
gel 10 hoi chia protein, vitamin, khoang chat va
ham luong lipid rat thap (0,07 — 0,42%) tuy loai.

Tao ta (Zizyphus mauritiana Lamk.) la mot
loai cay an qua phé bién vung nhiét doi va can
nhiét doi, thuoc ho Rhamnaceae [1]. O chau A, tao
duoc trong phé bién & nhiéu quoc gia nhu: Trung
Quoc, Pakistan, Thai Lan, Han Quéc, Iran va Viét
Nam. Qua t4o c6 nhiéu hinh dang, tir hinh bau duc
dén thuon dai va hinh trimg, chiéu dai tr 2,5 - 6,25
cm. Tao duoc xem la nguédn cung cap doi dao cac
vitamin nhu: Vitamin C, vitamin A, vitamin nhém B
cung cac khoang chat gém: Ca, Mg, K, Br... Hon

nita, tao con chita mot s6 hop chat phenolic axit co
gia tri nhu: p-hydroxybenzoic, caffeine, ferulic va
p-coumaric [2]. Tuy nhién, tdo dé bi mat nudc, co
ngot, vo qua chuyén mau tir mau xanh sang mau
vang nau va hu hong nhanh choéng, do téc do ho
hap cao va hoat dong ctia enzyme noi sinh trong
qua trinh bao quan sau thu hoach [1].

Trong cong nghiép thuc phdm, 16 hoi duoc tmg
dung phé bién trong san xuat do udng, nudc giai
khat va kem [3, 4].

Nhimg nam gan day, viéc sit dung mang bao
an duoc néi lén nhwe mot gidi phap tiém nang giup
giam tinh trang hu hong cha trai cay sau thu
hoach. Lép pht nay tao thanh mot 16p mang bam
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tréen bé mat qua, hinh thanh rao can gitta moi
truong khi quyén bén trong va bén ngoai, tir do
giup han ché t6c do ho hap, kiém soat qua trinh
trao déi khi (O, va CO,) va giam mat do6 4m. Do
d6, mang bao c6 kha nang duy tri mau sic, do
ctimg, cac thuoc tinh chat luong va kéo dai thoi
gian ton trir [5]. Gan day, gel 16 hoi duoc chu y khi
tng dung lam mang bao sinh hoc an toan va than
thién v6i moi truong trong bao quan sau thu
hoach. Mang bao duogc tao tir gel 16 hoi da duoc
ching minh c6 hiéu qua lam giam toc do ho hap,
han ché mat khoi luong, bién d6i mau sic va su
san sinh ethylene trén nhiéu loai trai cdy nhu: Pu
dua [6], dau tay [7], nho [8]. Tuy nhién, do ham
luong lipid trong gel 16 hoi rat thap nén rao can khi
bi han ché, trong khi ham luwong protein, vitamin
va khoang chat cao lai c6 thé tao moi truong thuan
loi cho su phat trién cta vi sinh vat. Dé khac phuc
han ché nay, nghién ctru da dé xuat bé sung sap
ong (lipid) vao gel 16 hoi nham tang tinh ky nuéc
va cai thién hiéu qua bao quan cua lop pha. Sap
ong, moOt vat lieu c6 cau trac hoa hoc cua lipid
duoc tiét ra tir tuyén sap cta ong mat, voi dac tinh
ky nudc, thich hop dé tao mang bao an duogc. Sap
ong gilp ngan ngtra ton that khoi luong, ting
cuong cac thudc tinh vat 1y - co hoc cho mang bao
va duy tri vé ngoai cang bong cho bé mat qua [9].
Mang bao sap ong duoc tng dung hiéu qua trén
qua ca tim [10], xoai [11] va 6i [12]. Tt cac nghién
ctru trén cho thdy, sap ong c6 tiém nang két hop
v6i 16 hoi nham cai thién mot s6 dac tinh mang bao
nhu: Tang d6 déo dai, kha niang bam dinh cta
mang, déng thoi nang cao hiéu qua kiém soat khi
va lam cham qua trinh thoat hoi nuéc tir trai cay.
Do vay, muc tiéu ctia nghién cttu nay la danh gia
hiéu qua ctia mang bao sap ong két hop dich chiét
16 hoi dén su thay doi cac chi tieu chat luong cua
qua tdo sau thu hoach.
2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Tao dugc thu mua tai cho thuoc phuong Long
Chau, tinh Vinh Long sau khi tiép nhan tir vuon.
Qua duoc van chuyén ngay dén phong thi nghiém,
rita sach dé loai bo bui ban, sau d6 dé rao ty nhién
0 nhiét d0 moi truong. Tao duoc lwa chon nhimng
qua dong nhat vé mau sic, hinh dang, kich thuoc,

bé mat qua khong c6 d4u hiéu hue hong hodc bi tén
thuong co hoc [13].

L4 16 hoi (Aloe vera L) duoc mua tai cho dia
phuong, chon nhimng 14 c6 chat luong tot, khong
c6 dau hiéu bénh hodc ton thuong co hoc, co chiéu
dai khoang 40 cm va khéi luong trén 500 g. La
duoc chuyén vé phong thi nghiém trong vong 2
gio.

Sap ong (bee wax): Puoc mua & Cong ty
TNHH Nam Ha (thanh phé Can Tho), sap c6 mau
trang sang tu nhién, nhiét do nong chay tir 61 -
65°C, chi so ester la 77,08 mg/g, axit 18,83 mg/g
va xa phong héa 95,91 mg/g.

Hoa chat: Axit metaphosphoric (HPO,, Trung
Quoc), thiourea (CH,N,S, Trung Quoc), di-
indophenol (C,,H,CLNO,Na.2H,0, An Do), 2,4-
Dinitrophenol (C;H,N,O;, Trung Quéc), axit
sulfuric (H,SO,, Trung Quoc), methanol (CH,0OH,
Trung Quéc), folin-Ciocaltew’s (An Do), natri
carbonat (Na,CO,, Trung Quoc), glycerol (C,H;O,,
Trung Quéc), Tween 80 (CyH;, 04, Trung Quac).

Thiét bi: Bé 6n dinh nhiet (Memmert - Dic),
can phan tich PA241 (Ohaus, My), may do quang
phé BioSpectrometer Basic (Eppendorf, Dtrc),
may so mau cam tay MiniScan EZ 4500S
(Hunterlab, My), may do cau truc Food
Technology TMS-Pro (My).

2.2. Chuén bi chiét xudt gel 16 hoi

Lo hoi duoc chudn bi theo phuong phap cua
Farina va cs (2020) [14]: L4 16 hoi duogc cat 2 bén
dé loai bo gai doc theo mép 14 va loai lop vO bén
ngoai dé thu duoc phan thit qua. Tiép theo, phan
gel duoc rita bang nudc cat dé loai bé nhua cay
mau vang. Thit 14 (500 g) thu duoc sau dé duoc cat
nho va xay nhuyén voi 100 mL nu6c cat va duoc
loc qua ray dé tach gel khoi phan xo. Gel thu duoc
dung dé bé sung vao dung dich tao mang & budc
tiép theo, vdi ty 1é bo sung 1a 20% (v/v) so voi tong
thé tich dung dich tao mang. Nong d6 nay duoc
lya chon duya trén co sé nghién ctu trudc day cho
két qua dam bao duy tri cac dac tinh hoa ly va hoat
tinh chong oxy hoa ctia qua [15]. Bén canh d6, qua
khao sat voi ty 1é 20% 16 hoi, dam bao mang bao co
do6 nhot thich hop khi phoi tron véi cac thanh phan
ctila mang bao.
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2.3. Chu4n bi mang bao s4p ong va 16 hoi

Mang bao dugc chudn bi tir gel 16 hoi (20%
v/v), sap ong (3%, 6%, 9% w/v), glycerol (0,5% v/v)
va Tween 80 (0,5% v/v), ty 1é con lai la nudc cat.

Tién hanh tao mang bao: Sap ong duoc can &
cac ty lé khac nhau va hoa tan cling voi nudc cat
bang may khudy tir cé gia nhiét & 70°C cho dén khi
sap tan hoan toan. Tiép theo, glycerol va Tween 80
duoc bo sung vao hon hop va khudy déu trong 5
phut. Sau do, hon hop duoc lam nguoi xuoéng 50°C
trudc khi b6 sung gel 16 hoi va khudy déu trong 15
phut. Cudi cuing, dung dich duoc lam nguéi & nhiét
do6 phong trudc khi bao mang.

Chuin bi 148 qua t4o theo yéu cau & muc 2.1
duoc st dung cho nghién cttu, cac qua tao duoc
chia thanh bén nhém, twong tng v6i 4 nghiém
thitc bao gom: AV-BW-3 (gel 16 hoi két hop voi 3%
sap ong, w/v), AV-BW-6 (gel 16 hoi két hop voi 6%
sap ong, w/v), AV-BW-9 (gel 16 hoi két hop voi 9%
sap ong, w/v) va mau doi chimg khong xtt Iy bao
mang. Cac nghiém thitc dugc nhing vao 16p phua
da chudn bi trong 1 phut va nghiém thuc doi
chtmg duoc nhung vao nudc cat trong 1 phut. Sau
khi xtt Iy, cAic mau duoc dé rao trén khay va dé kho
tw nhién & nhiét do moi treong. Két thac qua trinh,
cac mau duoc cho vao bao bi polypropylene da duc
16 (8 16 moi tui, 10 c6 duong kinh 6 mm) va bao
quan ¢ nhiét d0 moi truong trong 8 ngay dé quan
sat va phan tich cac chi tiéu nhu su thay ddi mau
sdc, ty 1é hao hut khoi luong, do cting, tong s6 ham
luong chat kho hoa tan, ham luong phenolic téng
s6, ham luong vitamin C, sau méi 4 ngay trong
suot qua trinh. Thi nghiém duoc bo tri theo kiéu
hoan toan ngau nhién véi 3 1an lap lai.

2.4. Phuong phap phén tich céac chi tiéu theo doi
2.4.1. Sir thay doi mau sdc

Su thay déi mau sic ctia qua tdo duoc xac dinh
dua vao thiét bi do mau Hunter Lab (MH-C800
4500L, My). Cac gia tri L*, a*, b* duoc ghi nhan [16].

2.4.2. Ty Ié hao hut khoi rong

Su gidm khoi luong ctia mau duoc thuc hién
dua trén su thay déi khoi lwong ctia mau theo thoi

gian bao quan sau moéi 4 ngay theo phuong phap
cta Martinez-Romero va cs (2006) [17].

Ti 1é hao hut khoi luong (%) = [ (Khoi luwong ban
dau - Khoi luong cuéi) /Khoéi luong ban dau] x 100.

2.4.3. Do cumg cua thit qua

Do cung caa thit qua tdo duoc xac dinh theo
Eshetu va cs (2019) [18] dua trén thiét bi do cau
trac Food Technology TMSPro (My). Pau do
hinh tru c6 duong kinh 3 mm duoc st dung dé
Xuyén sau 5 mm vao qua tao voi toc do 5 mm/s.
Gia tri do ctmg duoc biéu thi bing Newton (N).

2.4.4. Tong ham lhrong chat kho hoa tan (TSS)

TSS ctia dich tao duoc duoc xac dinh bing cach
stt dung khuc xa ké cam tay Atago Master-20M
duoc mo ta boi Zewdie va cs (2022) [19].

2.4.5. Ham lirong phenolic tong so

Ham luong phenolic téng s6 duoc xac dinh
theo phuwong phap ctia Singleton va cs (1999) [20]
voi mot s6 diéu chinh. St dung 1 g mau cho vao 10
mL methanol lanh, vortex trong 1 phut, hon hop
duoc loc qua gidy loc thu duoc dich trich dung dé
thuc hién phan tng. Hon hop phan tmg gém: 100
pL dich trich (mau blank dung methanol thay cho
dich trich), 250 pL thuoc thir Folin-Ciocalteu, 750
pL sodium carbonate 7,5% (w/v) va 2 mL nudc cat.
Hon hop duoc vortex va i trong bé 6n dinh nhiét &
40°C trong 30 phut. Do hap thu budc song ctia hon
hop phan tng duoc do & budc song 750 nm va ket
qua duoc tinh toan dua vao duong chuan cta axit
gallic trong cung diéu kién.

2.4.6. Him lirong vitamin C

Ham lwong vitamin C dugc phan tich theo
Pongsri va cs (2021) [21], véi mot s6 diéu chinh.
Hon hop cta phan tng bao gom: 0,4 mL dich qua
duoc loc qua gidy loc trong diéu kién lanh, 0,6 mL
di-indophenol 0,02%, 0,8 mL thiourea 2% va 0,6 mL
dinitrophenol hydrazine 2%, sau d6 vortex va u
trong bé 6n dinh nhiét do & 50°C trong 1 gio. Ti€p
dén, 1 mL cua axit sulfuric 85% duoc thém vao hon
hop trén va tiép tuc t ¢ nhiet do 25°C trong 30 phuit.
Do hap thu ctia hon hop phan ting duoc do & budc
song 540 nm va két qua duogc tinh toan dua vao
duong chuén cta vitamin C trong cung diéu kién.

2.5. Xtz Iy s6 liéu

Tat ca cac thi nghiém duoc lap lai ba 1an va két
qua duoc trinh bay duéi dang gia tri trung binh va
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do lech chuén (SD). So sanh su khac biét gitta cac
nghiém thitc duoc thuc hién voi phan tich phuong
sai ANOVA (p < 0,05) bang phan mém thong ké
Stagraphics Centurion XVIII. Cac gia tri trung
binh ctia nghiém thitc duoc so sanh bang phuong
phap LSD & muc y nghia 5%. Biéu do duoc vé trén
phan mém GraphPad Prism 10.
8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng cia mang bao AV-BW dén su
thay d6i mau sic ctia qua tdo sau thu hoach

Mau siac 1a mot trong nhimg chi tieu duoc
dung dé danh gia su chiap nhan cua nguoi tiéu
dung. Gia tri a* trong hé mau L*, a*, b* 1a mot chi
s6 quan trong phan anh qua trinh thay déi mau sac
cuia qua tir xanh 1a cay (gia tri am) sang do (gia tri
duong). Két qua anh huong cia mang bao AV-BW
dén su thay d6i mau sic clia qua tao sau thu hoach
duoc trinh bay & hinh 1.

]
Z
i g

Thoi gian bao quin (ngay)
bC AV-BW-3 [[] AV-BW-6 EE AV-BW-9

Hinh 1. Sy thay d6i gi4 tri a* clia qua t4o trong qua
trinh bao quan
Ghi chu: Cac ky tir khac nhau trong cung mot
nhom ¢ mot ngdy thé hién swr khéc biét y nghia 5%
voi kiém dinh LSD, gid tri thé hién trung binh va
do léch chuan.

Két qua & hinh 1 cho thay, su thay déi mau
sic v qua co6 su khac biét gitta mau doi ching va
mau c6 mang bao trong thoi gian bao quan (P <
0,05). Nhin chung, gia tri a* clia qua tdo & tat ca
cac nghiém thic déu tang dan trong thoi gian bao
quan. Tuy nhién, cac nghiém thic duoc xir ly
bang mang bao c6 gia tri a* ting cham hon so véi
nghiém thtc doi ching, cu thé & cac mau bao
mang dao dong trong khoang tir -11,17 dén -7,63,
trong khi & mau doi chimg c6 su bién dong lon
hon, tit -10,75 - 5,9. Trong cac mau dugc bao
mang, mau AV-BW-9 (chwra ty lé sap ong cao
nhat) thé hién kha nang duy tri mau xanh tot
nhat, voi gia tri a* ting cham nhat dat gia tri -
10,91 & ngay 0 va -9,93 & ngay 8. Nhimg két qua
trén cho thay, mang bao 16 hoi két hop sap ong co
kha niang lam cham qua trinh chuyén mau & vo
qua, tr mau xanh sang mau vang, nau. Nguyén
nhan do mang bao tao thanh rao can han ché oxy
tiép xtc voi qua, tir d6 tic ché qua trinh téng hop
ethylene, day 1a mot hormone thuc ddy hoat dong
cua enzyme chlorophyllase, chiu trach nhiém
phan huy diép luc, dong thoi thac ddy qua trinh
téng hop carotenoid, dan dén su chuyén mau &
qua [22]. Két qua nghién ctru cta Tosif va cs
(2023) [23] cang cho thdy, qua tio duoc phu
mang bao 16 hoi, carboxymethyl cellulose c6 mau
séc it thay d6i hon so véi mau doi ching.

3.2. Anh hudng ciia mang bao AV-BW dén ty
1& hao hut khéi legng ctia qua tdo sau thu hoach

Su giam khoi luong 1a mot trong nhitng chi s6
danh gia do tuoi cta trai cay, hién tuong nay 1a két
qua cta qua trinh ho hap va mat nudc cia qua sau
khi thu hoach [11]. Su hao hut khoi luong ctia qua
tao duoc xtt Iy bang mang bao 16 hoi két hop sap
ong ¢ cac ty 1é khac nhau duoc thé hién & bang 1.

Béng 1. Anh hudng clia mang bao AV-BW dén ty 1¢ hao hut khdi liong ctia qua t4o sau thu hoach

Ty 1é hao hut khéi luong (%)
Nghiém thirc Thoi gian ton trit (ngay)
0 4 8
bai chimg - 13,1+ 3,8 19,6+ 3,6
AV-BW-3 - 11,3+ 1,8 12"+ 2.8
AV-BW-6 - 9,1°+ 2,9 10,2+ 21
AV-BW-9 - 8,79+ 27 9,99+29

Ghi chu: Cidc chi¥ cdi khidc nhau trong cung mot cot biéu thi su khéac biét dang ké (P < 0,05).
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Két qua & bang 1 cho thdy, tat ca cac mau duoc
xtr Iy bao mang c6 muirc do hao hut khoi luong thap
hon so véi mau do6i chimg trong thoi gian bao quan.
Cu thé, su giam khoéi luong & cac mau bao mang
dao dong trong khoang tuir 8,7 - 12%, trong khi &
mau doi ching co su bién dong 16n hon, tir 13,1 -
19,6%. Trong thoi gian bao quan, cac mau déu ghi
nhan su hao hut khoi lwong dang ké nhat tir ngay 0
dén ngay 4 (dao dong tir 0 - 13,1%). Trong cac mau
duoc bao mang, mau AV-BW-9 (chira ty 1é sap ong
cao nhat) c6 muc hao hut khoi luong thap nhat, voi
ty 1 hao hut 1a 8,7% & ngay 4 va 9,9% & ngay 8. Diéu
nay cho thay, mang bao 16 hoi két hop sap ong co
hiéu qua lam gidm su hao hut khoi luong & qua tao.
Hon nita, két qua ciing chi ra rang, ty 1¢ hao hut
khoi luong cang giam khi tang dan ty lé sap ong bo
sung vao mang bao. Su cai thién nay co thé giai

thich, béi dac tinh ky nuéc tang 1én caa 16p phua khi
néng do sap ong tang, tao ra hang rao chan hoi
nudc hiéu qua hon, tir do giam toc do thoat 4m ti
moé qua, giup han ché sy mat khdéi luong trong qua
trinh bao quan [24]. Két qua nghién ctru nay ciing
phu hop voi két qua nghién cttu ctia Dadzie va cs
(2023) [10], ghi nhan két qua twong tu vé hiéu qua
ctia mang bao sap ong trong viéc han ché hao hut
khoi luong & qua ca tim.

3.3 Anh hudng clia mang bao AV-BW dén do
cimg clia qua tao sau thu hoach

Do cimg 1a chi s6 quan trong phan anh chat
luong cam quan va do chin ctia qua trong qua trinh
béo quan [25]. Anh hudng ctia mang bao AV-BW
dén do cung ctia qua tdo sau thu hoach duoc thé
hién & bang 2.

Béng 2. Anh hudéng clia mang bao AV-BW dén do cimg clia qua t4o sau thu hoach

Do cing (N)
Nghiém thtc Thoi gian ton trit (ngay)
0 4 8
bai chimg 2,36+ 0,3 2,109+ 0,2 2,069+ 0,1
AV-BW-3 2,33*+0,1 2,23+ 0,3 2,09+ 0,2
AV-BW-6 2,388 +0,2 2,26+ 0,2 2,21°+0,1
AV-BW-9 2,35+ 0,1 2,35*+0,1 2,32°+£0,1

Ghi chu: Cic chir cdi khdc nhau trong ciung mot cot biéu thi sw khac biét ding ké (P < 0,05).

Két qua & bang 2 cho thay, do cimg ctia qua &
tat ca cac nghiém thirc déu gidm dan tir 2,38 xuéng
2,06 N trong thoi gian bao quan. Poi voi cac
nghiém thtc duoc xt Iy bang mang bao cho gia tri
do cting cao hon so voi nghiém thic doi chimg tai
thoi diém ngay tht 8, cu thé 1a AV-BW-3 dat 2,09
N, AV-BW-6 dat 2,21 N va AV-BW-9 dat cao nhat
voi gia tri 1a 2,32 N. Trong khi nghiém thic doi
chimg dat gia tri thap nhat 1a 2,06 N. Két qua nay
cho thay, mang bao 16 hoi két hop sap ong c6 hiéu
qua trong viéc duy tri do cing cta qua sau thu
hoach. Nguyén nhan c6 thé do 10p mang bao 16 hoi
va sap ong tao thanh hang rao ban tham giup giam
toc do thoat hoi nudc va trao déi khi, tir do duy tri
cau truc té bao va cham qua trinh 1am mém qua
[26]. Ngoai ra, lop mang con co tac dung tc ché
hoat dong ctia enzyme phan huy thanh té bao nhu:
Cellulase, pectin esterase, polygalacturonase, cac

enzyme nay dong vai tro xuc tac qua trinh thuay
phan cellulose va pectin trong thanh té bao [16].
Tuong tu, két qua nghién ctru ctia Amin va cs
(2021) [26] ciing ching minh nong do sap ong
trong mang bao cang cao, cang cé hiéu qua trong
viéc duy tri do cting cia qua xoai.

3.4. Anh huéng ctia mang bao AV-BW dén
téng chat kho hoa tan (TSS) cta qua tdo sau thu
hoach

Su gia ting ham luong TSS 1a d4u hiéu cho
thay qua trinh chin dién ra nhanh ¢ tréi cay, tir do
rut ngan thoi gian bao quan sau thu hoach. Tuy
nhién, qua trinh nay c6 thé duoc kiém soat bing
cach st dung cac loai mang bao an duoc phu hop
[27]. Su anh hudéng ctia mang bao AV-BW dén
ham luong TSS ctia qua tdo sau thu hoach lan luot
duoc trinh bay & bang 3.

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 10/2025 35



KHOA HOC & CONG NGHE

Béng 3. Anh hudng clia mang bao AV-BW dén ham lugng TSS ciia qua t4o sau thu hoach

Ham luong TSS (°Bx)
Nghiém thirc Thoi gian ton trir (ngay)
0 4 8
bai chimg 8,00+0,1 8,8°+0,1 9,8 +1,2
AV-BW-3 8,2°+0,2 8,7°+0,9 9,1°+0,5
AV-BW-6 8,1*+0,0 8,3°+0,8 8,7°+0,3
AV-BW-9 8,00 +0,0 8,19+ 0,1 8,31+ 0,2

Ghi chu: Cic chir cdi khdc nhau trong cung mot cot biéu thi sw khac biét dang ké (P < 0,05).

Két qua phan tich thong ké cho thdy, viéc xt
ly mang bao AV-BW trén qua tao sau thu hoach co
anh huong dang ké dén ham lwong TSS (P < 0,05).
Bang 3 cho thay, ham luong TSS c6 xu huéng tang
trong thoi gian bao quan & tat ca cac nghiém thic,
dao dong trong khoang tur 8,0 - 9,8 °Bx. Pang chu
y, TSS & nghiém thitc AV-BW-9 thap hon so voi
nghiém thitc con lai la AV-BW-6, AV-BW-3 va doi
ching & ngay 4 va 8. Su gia tang TSS & mau doi
chimg nhanh hon so v6i mau co xtr Iy mang bao co6
thé do qua trinh ho hap dién ra manh hon [28]. Su
gia tang ham luong TSS c6 moi lién heé truc tiép
vOi cac qua trinh sinh 1y va sinh hoa dién ra trong
qua trong thoi gian bao quan, bao gém su bién ddi
ctia cac thanh phan pectin, qua trinh thiy phan
tinh bot thanh cac loai duwong don, cing nhu hién
tuong mat nudc [29]. Ngoai ra, sy phan hiay cac
polysaccharide nhu pectin va cellulose trong thanh
té bao ciing dong vai trd quan trong trong viéc lam
gia tang TSS. Nguoc lai, qua duoc x Iy bao mang
lam cham t6c do tang TSS bang cach tao ra mot

hang rao vat ly gitp han ché qua trinh thoat hoi
nuoc va thay déi moi truong bén trong qua, lam
tang nong do CO, va gidm nong d¢ O,, tir d6 dan
dén giam qua trinh ho héap ctia qua [30]. Khi toc
do ho hap cham lai, qua trinh chuyén hoda
carbohydrate thanh duong hoa tan dién ra cham
hon, do d6 ham luong TSS trong qua tao duoc duy
tri & ham luong thap hon [19]. Két qua nay phu
hop voi két qud nghién cttu ctia Eshetu va cs
(2019) [18], khi qua xoai dugc bao mang bdi sap
ong va chitosan 2% lam cham dang ké toc do ting
ham luong TSS trong qua.

3.5. Anh hudéng ciia mang bao AV-BW dén
ham luong phenolic cila qua tdo sau thu hoach

Hop chat phenolic duoc xem nhu chat chuyén
hoa thit cap quan trong c6 trong hau hét cac loai
thuc vat, dong vai tro thiét yéu trong viéc bao vé va
duy tri chat luong qua. Két qua anh huéng cua
mang bao AV-BW dén ham luong phenolic ctia qua
tao sau thu hoach duoc thé hién & bang 4.

Béng 4. Anh hudng clia mang bao AV-BW dén ham long phenolic ciia qué tdo sau thu hoach

Ham luong phenolic (mg GAE/100g)
Nghiém thtrc Thoi gian ton trit (ngay)
0 4 8
boi ching 114,33+ 3,4 33,99+ 1,3 20,66+ 1,7
AV-BW-3 113,03+ 24 62,04+ 4,0 33,99°+ 1,3
AV-BW-6 112,53 £ 4,1 72,85+ 0,7 66,14+ 0,3
AV-BW-9 113,34*+ 2.7 92,33*+ 4,6 78,16+ 0,3

Ghi chu: Cic chi¥ cdi khdc nhau trong cung mot cot biéu thi su khac biét ding k€ (P < 0,05).

Két qua ¢ bang 4 cho thdy, ham luong
phenolic déu gidm & tat ca cac nghiém thic trong
thoi gian bao quan. Tuy nhién, nhitng nghiém thitc
duoc pht mang bao c6 mirc do giam it hon dang

56

ké so voi nghiém thic doi chirng. Cu thé, vao ngay
thit 8, nghiém thitcc AV-BW-9 duy tri dugc ham
luong phenolic trong qua cao nhat (78,16 mg
GAE/100 g), tiép dén la nghiém thic AV-BW-6
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(66,14 mg GAE/100 g). Trong khi d6, nghiém
thic doi ching cho thay su giam dang ké ham
luong phenolic tir 114,33 xu6éng con 20,66 mg
GAE/100 g, 1an luot vao ngay 0 va 8. Két qua ciing
chi ra rang, mang bao c6 ty 1é sap ong cang cao thi
kha nang gitt lai hop chat phenolic cang tot.
Nguyén nhan cé thé do, phan 16n phenolic ton tai
duéi dang lién két cong ho4 tri voi cac thanh phan
cta thanh té bao va khi cau truc té bao bi pha vo
trong qua trinh 140 ho4, cac hop chat nay dé bi oxy
ho4, dan dén giam ham luong phenolic. Tuy nhién,
khi qua duwoc phtt mang bao, 16p mang nay dong
vai tro nhu mot hang rao ban tham, gitup duy tri
cau trac thanh t€ bao va han ché oxy tiép xuc voi
mo qua, qua d6 lam cham qua trinh oxy hoa

phenolic do enzyme trong qua, tir d6 giup duy tri
ham lwong phenolic tot hon [24]. Két qua nay
tuong dong voi két qua nghién ctru ctia Mendy va
cs (2019), 16p phu gel 16 hoi 50% ciing gitup duy tri
ham luong phenolic cao hon dang ké so voi mau
doi ching trong bao quan qua du dua [30].

3.6. Anh hudéng ciia mang bao AV-BW dén
ham lugng vitamin C ctia qua tdo sau thu hoach

Vitamin C 1a hoat chat chéng oxi hoa nhay
cam, dé bi mat di trong qua trinh bao quan trai cay
sau thu hoach, do cac yéu t6 nhu oxy, nhiét do, do
am va enzyme [31]. Két qua vé anh hudéng cua
mang bao AV-BW dén ham luong vitamin C cta
qua tao sau thu hoach duoc thé hién & bang 5.

Béng 5. Anh hudng clia mang bao AV-BW dén ham luong vitamin C clia qua t4o sau thu hoach

Ham lwong vitamin C (mg/100 g)
Nghiém thtrc Thoi gian ton trit (ngay)
0 4 8
boi ching 89,08 + 5,0 64,37+ 1,1 30,63+ 6,2
AV-BW-3 90,18*+ 4,6 67,52+ 3,6 52,27+ 9,0
AV-BW-6 88,21+ 5,6 74,69°+ 1,3 59,53 + 2,6
AV-BW-9 89,58+ 5,3 80,60°+ 5,5 69,52* + 1,1

Ghi chu: Cic chi¥ cdi khdc nhau trong cung mot cot biéu thi su khac biét ding k€ (P < 0,05).

Bang 5 cho thdy, ham luong vitamin C déu
giam dan & tat ca cac nghiém thic trong thoi gian
bao quan. Tuy nhién, nhitng nghiém thuc duoc
pht mang bao c6 muac do giam it hon dang ké so
voi nghiém thic doi ching. Cu thé, vao ngay thi
8, nghiém thic AV-BW-9 duy tri dugc ham luong
vitamin C trong qua cao nhat (69,52 mg/100 g),
tiép dén 1a nghiém thitc AV-BW-6 (59,53 mg/100
g). Trong khi d6, nghiém thic doi chimg cho thay
st giam dang ké ham luong vitamin C tir 89,18
xuéng con 30,63 mg/100 g, twong tng voi thoi
gian bao quan tu ngay 0 - 8. Viéc gitt lai ham lwong
vitamin C & cdc mau c6 mang bao cao hon so voi
mau doi ching cho thay hiéu qua bao vé ctia mang
bao trong viéc lam cham qua trinh oxy hoda axit
ascorbic thanh axit dehydroascorbic. Nguyén
nhan duoc giai thich, boi kha nang giam toc do ho
hap ctia qua va diéu chinh qua trinh khuéch tan
khi (O, va CO,) ctia mang bao, tir d6 han ché su
tiép xuc cta qua voi oxy. Bén canh do, hoat dong
cua cac enzyme nhu oxidase va polyphenol

oxidase (PPO) la tac nhan xuc tac qua trinh oxy
hoéa vitamin C va phu thuoc vao su hién dién ctua
oxy ciing bi ttc ché boi 16p mang pha [32]. Két qua
nay phu hop v6i két qua nghién ctru ctia Jahan va
cs (2020) [22] vé hiéu qua cua mang bao trong
viéc duy tri ham luong vitamin C trong dua chuot
trong qua trinh bao quan.

4. KET LUAN

Mang bao AV-BW c¢6 hiéu qua trong viéc duy
tri chat luong va kéo dai thoi gian bdo quan cta
qua tao ta. Lop mang bao nay c6 tac dung lam
giam dang ké su hao hut khai luong va duy tri tot
cac dac tinh hoa ly va chat luong ctia qua tao sau
thu hoach & 8 ngay bao quan. Trong do, nghiém
thic AV-BW-9 1a nghiém thtc tot nhat. Cu thé, hao
hut khoi luong 1a 9,9%, ham luong TSS 8,3 do Brix
va d0 cung 2,32 N, ham luong vitamin C 69,52
mg/100 g va ham luong phenolic 78,16 mg
GAE/100 g. Phuong phap st dung mang bao nay
c6 uu diém 1a chi phi thap, nguon nguyén liéu tao
mang kha phé bién. Déng thoi, gép phan han ché
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stt dung chat bao quan hoa hoc, tir d6 dam bao an
toan cho nguoi tiéu dung.
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EFFECT OF ALOE VERA EXTRACT AND BEESWAX COATING ON THE QUALITY CHANGES OF
JUJUBE FRUITS (Ziziphus mauritiana)

Nguyen Le Yen Nhi', Tran Minh Phuc?, Nguyen Minh Trong', Nguyen Trung Truc'
! Faculty of Biochemistry and Food technology, Vinh Long University of Technology Education
Abstract

The study evaluated the effectiveness of beeswax-aloe vera extract coatings on the quality of
apples during 8 days of storage. A completely randomized design was employed with four
treatments: (i) control (uncoated), (ii) coating containing 3% w/v beeswax combined with 20%
aloe vera extract (AV-BW-3), (iii) coating containing 6% w/v beeswax combined with 20% aloe
vera extract (AV-BW-6) and (iv) coating containing 9% w/v beeswax combined with 20% aloe
vera extract (AV-BW-9). Results indicated that all coated samples exhibited better preservation
of quality compared to the control. Among the treatments, AV-BW-9 showed the highest
effectiveness in reducing weight loss (9.9%), maintaining total soluble solids (TSS) at 8.0 - 8.3
°Brix, firmness at 2.35 - 2.32 N and limiting the loss of vitamin C (89.58 - 69.52 mg/100 g) as
well as phenolic content (113.34 - 78.16 mg GAE/100 g). In contrast, the control recorded a
substantial deterioration in quality, with weight loss reaching 19.6%, TSS at 9.8 °Brix, firmness
reduced by 2.06 N and sharp declines in vitamin C (30.63 mg/100 g) and phenolic content
(20.66 mg GAE/100 g). Notably, at the end of the storage period (day 8), coated samples
retained more desirable color attributes, enhancing consumer acceptability. Overall, the
findings demonstrated that AV-BW coatings are effective in maintaining the quality and
extending the shelf life of apples.

Keywords: Aloe vera gel, beeswax, edible coating, jujube, post-harvest quality.
Ngay nhan bai: 20/6/2025

Ngay chuyén phan bién: 25/6/2025

Ngay thong qua phan bién: 30/7/2025

Ngay duyét ding: 15/9/2025

60 NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 10/2025



KHOA HOC & CONG NGHE

PHAN TICH BIEN DONG KHONG GIAN - THOI1 GIAN VA
CAC NGUOGN O NHIEM NUGC MAT TAI TiNH AN GIANG
BANG THONG KE DA BIEN

Nguyén Xuan Lan*2, Nguyén Thanh Giao®, Huynh Vitong Thu Minh®**

! Nghién cuu sinh Moi truong Pat va nuoc, Pai hoc Can Tho

? Trung tam Quan trac Tai nguyén va Moi truong An Giang,

So Nong nghiép va Moi truong tinh An Giang

? Khoa Moi triong va Tai nguyén thién nhién, Pai hoc Can Tho
"Email: hvtminh@ctu.edu.vn

TOM TAT

Nghién ctru nay tmg dung cac phuwong phap thong ké da bién, bao gdm: Phan tich cum (CA) va
phan tich thanh phan chinh (PCA), nham danh gi4 cac quy luat bién dong va xac dinh nhing
nguoén gay 6 nhiém chinh 4nh hudng dén chat luong nudc mat tai tinh An Giang. Phan tich duoc
thuc hién trén bo dir lieu gom 10 thong s6 chat lwong nudc (nhiét do, pH, DO, COD, BOD., TSS,
N-NH,*, N-NO;, P-PO* va coliform), duoc thu thap tai 62 vi tri trong giai doan 2021 - 2023. Két
qua CA cho thdy, mang ludi quan trac c6 thé duoc t6i vu hoa hiéu qua bang cach gidm sé vi tri
giam sat tir 62 xuong con 46 vi tri va diéu chinh tan suat 1dy mau tir 6 dot xuong 4 dot moi nam,
nhung van dam bdo tinh dai dién cho toan khu vuc. Trong khi do, PCA da xac dinh céc yéu t6 chi
phdi sy suy giam chat luong nude chil yéu 1a nhoém 6 nhiém hitu co, dinh dudng va vi sinh vat. Sy
bién dong clia cac thong s6 nay co6 nguon goc tir cac hoat dong phat trién kinh té - xa hoi nhu:
Sinh hoat d6 thi, thAm canh nong nghiép, nuoéi trong thay san, bén canh cac qué trinh ty nhién
trong luu vuc. Nhitng phat hién ctia nghién cttu cung cap luan ctt khoa hoc quan trong, ho tro cac
nha quéan ly trong viéc tai thiét ké mang lu6i quan trac va uvu tién cac giai phap kiém soat 6
nhiém, goép phan quan ly bén vimng tai nguyén nudc.

Tt khoa: An Giang, chat lrong nudc mat, phan tich thanh phan chinh, phan tich cum, thong ké
da bién.

1. BAT VAN BE

Quan ly chat luong nudc mat déng vai tro nén
tang trong viéc bao vé stic khoe con nguoi, duy tri
da dang sinh hoc va dam bao su phat trién kinh té -
xa hoi bén vimg. Tuy nhién, dir liéu quan tric
truyén thong thuong rat lon, da chiéu, kho dién
giai. Trudc thach thic do, phwong phap phan tich
thong ké da bién (multivariate statistical analysis)
dac biét 1a PCA va CA da duoc st dung phé bién,
da ching t6 hiéu qua vuot troi [1 - 3]. PCA cho
phép nhan dién cac thong s6 trong yéu va cac
nguodn 6 nhiém tiém tang [1], [4], trong khi CA ho
tro phan nhom céc vi tri quan trac hoac cac thoi
diém 14y mau c6 nhiing dic diém chat luong nudc
tuong dong vao cung mot cum [4], tir @6 cho phép

toi wru héa mang ludi quan trac vé ca khong gian va
thoi gian, giup tiét kiem dang ké chi phi va nhan
luc nhung van dam bao tinh dai dién [2], [5].

Tai Viet Nam, dac biét 1a ving dong bang song
Ctu Long (PBSCL), chat luong nuéc dang suy
giam dang bao dong do chiu tac dong cong huong
ttr do thi hoa, nong nghiép tham canh, nudi trong
thiy san quy mé 16n [6], [7], xdy dung cac dap
thay dién va bién ddi khi hau. Mot s6 nghién ctu
da 4p dung PCA va CA nhu: Danh gia chat luong
nuoc trén song Hau [8 - 10], hay tai tinh Bén Tre
[11], cac nghién cttu nay méi ding & pham vi hep,
chua c6 nghién cttu hé thong quy mo cap tinh, dac
biet 1a tai tinh An Giang, voéi vi tri chién luoc &
thuong nguon DBSCL [12] va mang ludi song ngoi

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 10/2025 61



KHOA HOC & CONG NGHE

day dic, dang doi dién ap luc 6 nhiém cuc bo [13],
[14] nhung chua c6 danh gia toan dién bang cong
cu hién dai.

Tt thuc tién do, nghién ctu nay duoc thuc
hién nham tmg dung cac phuong phap phan tich
da bién dé lam ro moi twong quan gitra cac chi so
chat luong nuodc, xac dinh cac nguon 6 nhiém
chinh va t6i wu héa mang ludi quan tric moi
truong nudc mat tai tinh An Giang. D€ dat duoc
muc tiéu tong quat, nghién cttu tap trung vao ba
muc tiéu cu thé: (1) Phan loai cac khu vuc nudc
mat theo mirc do tuong dong vé chat luong nudc
nhiam x4c dinh cac ving 6 nhiém trong diém; (2)
Xac dinh cac thong s6 quan tric chinh yéu va nhan
dang cac nguon 6 nhiém cht dao; (3) dé xuat mot
mang ludi quan trac chat luong nudc mat duoc t6i
uu héa vé khong gian (vi tri) va thoi gian (tin
suat), giup nang cao hiéu qua va giam thiéu chi phi
cho cong tac giam sat moi truong cua tinh. Nghién
ctru st dung bo dit liéu quan triac chat luong nudc
mat ctia tinh An Giang trong ba nam lién ti€p
(2021 - 2023), bao gom cac hé thong song chinh
va kénh rach noi déng. Két qua ctia nghién ctu
duoc ky vong sé cung cap nhimg luan ctt khoa hoc
xac dang, giup cac nha quan ly moi truong co cai
nhin toan dién vé hién trang va cac yéu to tac dong
dén chat luong nudc, tir do xay dung cac chién
lwgc va chinh sach quan ly, bao vé tai nguyén nudc
mot cach hiéu qua, phu hop voi dinh huwong phat
trién kinh té - xa hoi bén ving ctia tinh An Giang
trong giai doan toi.

2. PHUONG PHAP NGHIEN CUU

Nghién ctru st dung bo dit liéu thir cap vé chat
luong nudc mat tinh An Giang trong giai doan
2021 - 2023, duoc thu thap ti cac bao cdo cua So
Tai nguyén va Moéi truong (nay la So Nong nghiép
va Moéi truong tinh An Giang) [15 - 17]. D lieu
bao gom két qua quan trac ctia 10 thong so: Nhiét
do, pH, oxy hoa tan (DO), nhu cau oxy hoa hoc
(COD), nhu cau oxy sinh héa (BOD.), tong chat
ran lo limg (TSS), amoni (N-NH,"), nitrate (N-NO),
orthophosphat (P-PO,*) va coliform tai 62 vi tri
trén song Tién, song Hau va hé thong kénh rach
nodi doéng.

Toan bo s liéu duoc téng hop, xtt ly so bo
bang phan mém Microsoft Excel, sau d6 duoc

phan tich chuyén sau bang phan mém Primer.
Phuong phép tiép can chinh ctia nghién ctru 13 ap
dung cac ky thuat thong ké da bién, trong d6 CA
va PCA 1a hai phuong phap duoc st dung phé bién
nhat trong cac nghién ctru danh gia chat luong
nuoc [12], [18]. Cac phuong phap nay duoc dung
dé danh gia cac quy luat bién dong theo khong
gian, thoi gian va xac dinh c4c nguon gay 6 nhiém
tiém tang. CA duoc thuc hién nhim muc tiéu phan
nhom céc vi tri va thoi diém quan trac dua trén su
tuong dong vé dac diém chat luong nudc, tir d6 toi
wu hoa mang lu6i giam sat [2]. Ky thuat phan
nhom theo phuong phap lién két ctia Ward
(Ward’s method) va thuéc do khoang cach Euclide
binh phuong (squared Euclidean distance) da
duoc st dung dé xac dinh cac cum c6 tinh dong
nhat noi nhom cao va khac biét ngoai nhom lon
[19], [20]. Két qua phan cum duoc tric quan hoa
bang biéu do hinh cay (dendrogram), lam co s&
cho viéc dé xuat diéu chinh mang ludi quan trac.
PCA duoc ap dung dé giam chiéu dix lieu va xac
dinh cac yéu t6 hodc nguédn chinh gay ra su thay
déi chat luong nudc [4], [2]. Cac thanh phan chinh
(PC) co gia tri rieng (Eigenvalue) 16m hon 1 duoc
xem la co y nghia va duoc giir lai dé dién giai [21].
Muc do dong gop va tam quan trong clia ting
thong s6 ban dau vao mdi PC dugc danh gia thong
qua hé so tai (factor loadings), tir d6 giip nhan
dang cac ngudén 6 nhiém tiém tang nhu tir hoat
dong nong nghiép, sinh hoat hay cac qua trinh tu
nhién [11].
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan tich bién dong chat luong nudc theo
khong gian va hién trang 6 nhiém

Phan tich bién dong chat lwong nudc theo
khong gian 1a budc di nén ting nham muc tiéu
"'vé ban do" cac vung c6 dic tinh 6 nhiém tuong
dong, tir d6 xac dinh cac diém nong (hotspots)
can duogc uvu tién quan ly. Nghién ctu nay da tién
hanh CA trén b6 di liéu ctia tirng nam riéng 1€ ti
nam 2021 dén nam 2023 dé theo doi su thay doi
trong cau truc 6 nhiém. Két qua cho thay, mot
quy luat phan hoéa khong gian ro rét va tuong doi
6n dinh qua cac nam.

Cu thé, vao nam 2021, 62 vi tri quan trac da
duoc phan thanh 7 cum riéng biét (Hinh 2). Nai
bat nhat 1a cum 1, chi bao gdm mot vi tri duy nhat
(P15), thé hién mtc do 6 nhiém hitu co va vi sinh
cuc ky nghiém trong, voi nong do COD 150,6
mg/L va BOD; 98,0 mg/L, vuot xa cac gioi han
cho phép ctia QCVN 08:2023/BTNMT [22], ké ca
muc C danh cho giao thong thiy. Mat do coliform
tai day cting & muc bao dong (8.041.667 MPN/100
mL). Vi tri nay nam trén kénh noi dong, duoc xac
dinh chiu tac dong truc ti€p tir nudc thai sinh hoat
cua khu d6 thi tap trung, khong qua x ly [15].
Céac cum 3 (16 vi tri) va cum 4 (27 vi tri) bao gom
phan 16n cac diém quan trac, c6 muic do 6 nhiém
httu co va dinh duong thap hon nhung van ¢ mtc
dang quan ngai, cho thay su anh hudng lan toa tir
cac hoat dong nong nghiép va dan sinh doc cac
tuyén song. Pang chu y, cum 5 (12 vi tri) c6 chi so
DO trung binh rat thap (3,95 mg/L), dudi nguong
cho phép tai mic C (> 4 mg/L), bao hiéu tinh
trang thiéu hut oxy nghiém trong co6 thé gay hai
cho hé thay sinh. Cum 6, dai dién béi vi tri gan
khu xtt ly nudc thai tap trung cta thanh phé Chau

chi ro day la mot nguén diém gay 6 nhiém amoni
can duoc kiém soat chat che.

Budc sang nam 2022, cau trac phan cum c6 su
thay d6i nhe, phan thanh 9 cum (Hinh 3), tuy
nhién cac quy luat co ban van duoc duy tri. Két
qua cho thay, cac vi tri no6i déong nhu D24 (cum 1),
b15 va P17 (cum 2) ti€p tuc 14 nhimg diém o
nhiém ning nhat. Vi tri giao gitta song Hau va
kénh noi dong (HP1) thu¢c cum 3 ciing cho thay
ham luong hiru co cao, khing dinh vai tro ctia cac
kénh rach trong viéc gom chat 6 nhiém tir cac khu
dan cu ra song chinh [16]. So v6i nam 2021, chat
luong nuwdc nam 2022 ¢6 xu hwong giam nhe & mot
so chi tiéu hitu co tai cac cum lon, nhung van dé o6
nhiém amoni va vi sinh van con rat phd bién. Phat
hién nay twong dong véi két qua cac nghién ctru
khac tai PBSCL, von xac dinh 6 nhiém hitu co va
vi sinh 1a hai thach thtc moi truong hang dau ctia
vung [5].

Phan tich ctia nam 2023 (Hinh 4) tiép tuc cting
c6 cac nhan dinh trén. Chat luong nudc duoc phan
thanh 7 cum, véi cac vi tri noi dong va cac khu vuc
chiu anh hudéng tir diém xa thai tap trung van la
nhitng noi c6 chat luong nudc kém nhat. Mot diém
dang chu y trong nam 2023 1a nong do TSS va
coliform tai cum 4 va 5 tuong d6i cao, cho thay su
gia tdng anh hudng tir x6i mon va cudn troi bé mat,
c6 thé lien quan dén cac hoat dong xay dung hoac
thay d6i stt dung dat ven bo, bén canh cac nguon
thai ttr chan nuéi [5]. Nhin chung, phan tich riéng
1é timg nam khéng dinh mot thuc trang dang lo
ngai: Cac keénh rach noi dong tai tinh An Giang
dang hoat dong nhu nhitng "6ng dan" tap trung
chat 6 nhiém tir cac hoat dong dan sinh, kinh té va
dé6 ra cac dong song chinh, trong khi kha nang tu
lam sach cta chung rat han ché do mit cat hep va
lrru lwong thap.

boc, c6 nong do N-NH,* cao dot bién (4,05 mg/L),
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Hinh 2. Dién bién chat lvgng nudc mit theo
khong gian tai tinh An Giang nim 2021

Hinh 3. Dién bién chat luong nudc mit theo
khong gian tai tinh An Giang nam 2022
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Hinh 4. Dién bién chit lugng nudc mit theo
khong gian tai tinh An Giang nim 2023

3.2. Nghién ctru mang lu6i quan tric khong
gian dua tréen CA

Viéc phan tich d liéu riéng 1é timg nam cung
cap cai nhin vé su bién dong, tuy nhién dé dua ra
cac dé xuat mang tinh chién luoc va dai han cho
mang ludi quan tric, can dua trén nhimg quy luat
6n dinh va bén vitng nhat. Do d6, nghién ctu da
tién hanh CA trén bo dix liéu trung binh cta ca giai
doan 2021 - 2023. Phuong phap nay giup loai bo
cac bién dong ngau nhién hodc bat thuong trong
mot ndm cu thé, tir d6 lam ndi bat lén cau triac
khong gian cot 16i ctia chat luong nudc. Két qua
duoc trinh bay & hinh 5 1a co s& khoa hoc viing
chéc nhat dé tai cau triuc mang ludi quan trac.

Phan tich tong hop da nhom 62 vi tri thanh 10
cum, phan 4nh mot cach chi tiét hon cac muc do 6

Hinh 5. Dién bién chit lugng nuéc mit trung
binh niam 2021 - 2023 theo khong gian

nhiém khac nhau. Cac cum tir 1 - 6, moi cum chi
gom mot vi tri, dai dién cho nhitng diém di biet va
0 nhiém ning nhat, bao gom: D15, 17, D24, H7,
HD1 va D26. Cac vi tri nay can duoc xem 1a cac
"diém nong" va phai duoc gidm sat chat ché, tham
chi véi tan suat cao hon. Cac cum con lai c6 quy
mo 16m hon: Cum 7 (11 vi tri), cum 8 (7 vi tri), cum
9 (33 vi tri) va cum 10 (5 vi tri). Su hinh thanh cac
cum 16n nay, dac biet 1a cum 9 cho thady mot viing
khong gian rong 16n bao gém cac vi tri trén song
chinh va cac kénh 1on cé dac tinh chat luong nudc
tuong doi déng nhat. Day chinh 1a co hoi dé t6i wu
héa mang ludi. Viéc duy tri quan trac tai tat ca cac
vi tri trong cting mot cum lon c6 thé dan dén su du
thtra thong tin va lang phi ngudn luc.

Béang 1. Cac vi tri quan tric cum 9 c6 dic tinh giong nhau

. Thong s6 quan trac
Ky - )
hi¢u vi | Nam Nhet o | cop | BoD | TS | NNO; |NNH | ppo; | Coliform
u P S | e | e/ | e/t | g/ | Gg/n) | (mg/1) | ngrmy | M0
2021 | 717 | 3007 | 4,93 | 2133 | 1400 | 5433 | 029 | 085 | 006 | 21100
HD2 | 2022 | 7,11 | 2040 | 549 | 1667 | 1033 | 50,00 | 0,09 | 043 | 004 | 18017
2023 | 7,15 | 2998 | 504 | 20,83 | 13,33 | 5567 | 047 | 035 | 005 | 16150
2021 | 7,17 [ 2917 | 4,68 | 1667 | 10,67 | 4900 | 014 | 034 | 005 | 30600
H4 | 2022 | 7,03 | 2873 | 464 | 1633 | 1050 | 50,17 | 0,10 | 030 | 004 | 16.067
2023 | 7,13 [ 29,62 | 513 | 1817 | 11,50 | 5517 | 028 | 035 | 004 | 14517
2021 | 7,23 | 3043 | 0,00 | 1867 | 12,33 | 4867 | 005 | 044 | 000 | 14.200
P23 | 2022 | 7,15[2880 | 396 | 1683 | 11,00 | 4517 | 003 | 034 | 001 | 13717
2023 | 7,14 | 2912 | 4,56 | 23,83 | 1533 | 60,67 | 025 | 061 | 003 | 16.800
2021 | 7,13 | 3033 | 0,00 | 2133 | 13,67 | 4633 | 022 | 058 | 000 | 14500
HI3 | 2022 | 7,16 | 29,15 | 427 | 3250 | 21,00 | 81,17 | 012 | 081 | 018 | 32500
2023 | 7,19 | 29,63 | 4,54 | 20,00 | 13,17 | 5667 | 030 | 058 | 004 | 13650
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Dua trén nguyén tdc nay, nghién cttu dua ra
dé xuat cot 16i: Gidm s6 luong vi tri quan trac ti
62 xudng con 46 vi tri, tirc 1a giam 16 diém. Céc vi
tri duoc dé xuat loai bo bao gom: H3, H4, H5, HS,
H9, T8, b5, b7, b11, b19, b21, b22, b23, TD,
HVN va HD2. Viéc lua chon cac vi tri nay dua
trén su tuong dong 6n dinh ctia chung voi cac vi
tri khac dwoc gitr lai trong cung mot cum qua
nhiéu nam. Vi du, trong cum 9, cac vi tri HD2,
H4, D23, H13 co6 dac tinh rat giong nhau; do do,
viéc gitt lai mot hodc hai vi tri dai dién 1a da dé
theo doi xu huéng chung cta tiéu viing. Dé xuat
nay khong chi giup tiét kiém chi phi van hanh, lay
mau va phan tich, ma quan trong hon, né cho
phép tai phan bé nguédn luc dé thiét lap cac diém
quan trac moi tai nhing khu vuc dang phat trién
cong nghiép hoac dé6 thi héa nhanh, noi c6 nguy
co phat sinh cac nguén 6 nhiém méi. Cach tiép
can nay st dung CA dé hop ly hoa mang ludi
giam sat, da duoc cong déong khoa hoc quéc té
cong nhan va ap dung thanh cong tai nhiéu quoc
gia, ching té tinh hiéu qua va khoa hoc cta né
trong cong tac quan ly moi truong hién dai [3].
Do do, viec ap dung dé xuat nay sé giup chuong
trinh quan trac cua tinh An Giang tré nén hiéu
qua, linh hoat va khoa hoc hon.

3.3. Phan tich bién dong chat luong nudc theo
thoi gian va gidm tin sudt quan tric

Bén canh bién dong khong gian, chat luong
nudc mat con chiu su chi phoi manh meé ctia yéu to
thoi gian, dac biét la quy luat mua trong nam. CA
theo thoi gian da duoc thuc hién dé lam ro quy
luat nay va dé xuat t6i wu hoa tan suat ldy mau. Két
qua phan tich cho ca nam 2022 va 2023 déu cho
thady mot su phan tach ro rang gitra cac thang mua
mua va cac thang mua kho.

Cu thé, két qua phan tich nam 2022 (Hinh 6)
da nhom 6 dot quan trac thanh 3 cum. Cum 3 bao
gom thang 1 va 3, dai dién cho mua kho. Cum 1
(thang 7) va cum 2 (thang 5, 9, 11) dai dién cho
mua mua. Dac diém chat luong nudc ctia hai mua
nay rat khac biét. Vao muia mua, dac biet 1a dau
mua, ndong do TSS thuong tang cao (58,2 mg/L tai
cum 1) do su x6i mon va rtra troi cac chat tir bé mat

luu vue [23]. Nguoc lai, vao mua kho (cum 3),
noéng do cac chat 6 nhiém hitu co nhue COD (20,8
mg/L) va BOD; (13,4 mg/L) c6 xu huéng thap
hon do dong chay 6n dinh va it bi xdo tron. Tuy
nhién, nong do N-NH,* tai cum 3 (0,35 mg/L) lai
cao hon cum 2 (0,24 mg/L), c6 thé do luu luong
nuoc thap lam giam kha nang pha loang chat 6
nhiém tir cac nguodn thai.

Quy luat nay tiép tuc duoc khang dinh trong
nam 2023 (Hinh 7). Bon cum duwoc hinh thanh,
nhung van thé hién su khéac biét mua ro rét. Cum
2 (thang 5, 7) dai dién cho giai doan dau va gitta
mua mua, c6 néng do cac chat 6 nhiém cao nhat.
Diéu nay co thé duoc giai thich boi hién tuong
"cudn troi dau mua" (first flush), khi luong mua
d4au mua mang theo mot luwong 16n chat 6 nhiém
tich tu tt mua kho vao song [24]. Cum 3 (thang
11), dai dién cho cu6i mua mua, lai c6 chat luong
nuoc tot nhat, voi chi s6 COD (19,1 mg/L) da
nam trong giéi han cho phép ctia QCVN
08:2023/BTNMT [22] tai mitc C. Diéu nay co thé
do cac chat 6 nhiém da duoc rta troi & cac dot
mua truoc do, dong thoi luong mua lon lam tang
kha nang pha loang va tai tao oxy trong nudc [8].
Cum 4 (thang 1, 9) dai dién cho giai doan chuyén
tiép gitta hai mua, c6 dic tinh chat luong nudc
trung gian.

Khi téng hop dix liéu trung binh nam 2022 va
2023 (Hinh 8), quy luat phan tach mua mua - mua
kho cang tré nén ro nét. Su tuong dong gitra cac
thang trong cung moét mua (thang 1 va 3 trong
cum 4; thang 9 va 11 trong cum 2) cho thdy, viéc
lay mau & tat ca cac thang nay cé thé khong can
thiét. Do d6, nghién ctru dé xuat c6 thé gidm tan
suat quan trac tir 6 dot xuéng con 4 dot méi nam.
Viéc lua chon 4 dot nay can dam bao tinh dai dién
cho céc giai doan dac trung: Pinh mua kho, cudi
mua kho - dau mua mua, dinh mua mua va cudi
muiia mua - dau mua kho. Dé xuat nay khong chi
giup t6i vu héa nguédn luc ma con dam bao chuong
trinh quan trac van nam bat duoc day da cac xu
huong bién dong chat luong nudc quan trong nhat
trong nam, phu hop voi cac nghién ctu vé anh
hudéng ctia mua va thay triéu dén chat luong nudc
trong khu vuc [9].
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3.4. Nhan dang c4c nguén 6 nhiém tiém tang
bang PCA

Phan tich PCA theo khong gian qua cac nam
(Bang 2 - 4) luon cho thay su néi bat cia mot vai
PC @au tién, giai thich phan 16n su bién thién cta
dix lieu. PC tht nhat (PC1) hau nhu ludén c6 hé so
tai (loading) cao v6i cac chi tieu COD, BOD,, N-
NH," va doi khi 1a coliform. Piéu nay cho thay,
nhom céc chi tiéu nay luon bién dong cung nhau.
Do do, PC1 c6 thé duoc dinh danh 1a "yéu to 6
nhiém nhan tao", dai dién cho su tac dong téng
hop ctia cac nguon thai giau chat hitu co va dinh

duong. Nguén goc cta yéu té nay chia yéu dén tir
nudc thai sinh hoat chuwa qua xit ly tir cac khu dan
cu, nuoc thai tir cac hoat dong chan nuoi va cac
lang nghé, du luong phan bon tir hoat dong nong
nghiép va chat thai tir cac khu nuoi trong thiy san
[25]. Thanh phan chinh thtt hai (PC2) thuong co
hé so tai cao voi cac thong so vat Iy nhu: Nhiét do,
pH, DO. PC2 c6 thé duoc xem 1a "yéu t6 thiy van -
tu nhién", phan anh cac qua trinh ty nhién nhu su
thay d6i nhiét do theo muia, moi quan hé nghich
dao gitta nhiét do va kha nang hoa tan oxy va cac
qua trinh quang hop/ho hap cta thiy sinh vat.

Bang 2. Thanh phan anh huwdng dén chat lvong nudc mat nam 2021 theo khong gian

Thong s6 PC1 PC2 PC3 PC4 PC5
pH 0,117 0,394 0,45 -0,041 0,491
Nhiét do (°C) 0,132 0,331 0,342 -0,701 0,014
DO (mg/L) 0,258 0,376 0,415 -0,249 0,309
COD (mg/L) 0,505 0,008 0,09 0,084 0,051
BOD; (mg/L) 0,505 0,01 0,092 0,085 0,054
TSS (mg/L) 0,339 0,284 0,057 -0,125 0,172
N-NO; (mg/L) 0,105 0,254 0,58 0,011 0,286
N-NH,' (mg/L) 0,358 0,25 0,164 -0,134 0,53
P-PO,* (mg/L) 0,063 0,613 0,071 -0,328 0,019
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Thong so PC1 PC2 PC3 PC4 PC5
Coliform
(MPN,/100 mL) 0,367 -0,096 0,346 0,167 0,515
Gia tri rieng 3,76 1,85 1,18 0,89 0,79
% phuong sai 37,6 18,5 11,8 8,9 7,9
% tich lay 37,6 56,1 67,9 76,8 84,7
Bang 3. Thanh phan anh huwdng dén chit lvong nudc mat nam 2022 theo khong gian
Thong so PC1 PC2 PC3 PC4 PC5
pH 0,076 -0,629 -0,255 0,034 -0,194
Nhiét do (°C) 0,032 -0,518 -0,144 0,448 0,534
DO (mg/L) 0,335 0,073 -0,041 0,27 0,268
COD (mg/L) 0,475 -0,008 0,114 0,13 -0,068
BOD; (mg/L) 0,474 -0,008 0,126 0,128 -0,07
TSS (mg/L) -0,185 0,228 0,286 0,731 0,356
N-NO, (mg/L) 0,046 0,49 0,462 0,013 0,496
N-NH," (mg/L) 0,437 -0,071 0,096 -0,075 0,062
P-PO,* (mg/L) 0,386 0,181 -0,26 0,388 -0,055
Coliform
(MPN,/100 mL) 0,233 -0,028 0,715 0,012 0,465
Gia tri riéng 4,15 1,76 1,07 0,93 0,8
% phuong sai 41,5 17,6 10,7 9,3 8
% tich lay 41,5 59,1 69,7 79 87
Bang 4. Thanh phan 4nh huwdng dén chit luong nudc mit nam 2023 theo khong gian
Thong so PC1 PC2 PC3 PC4 PC5
pH -0,099 -0,465 0,367 -0,168 0,365
Nhiét do (°C) -0,117 -0,429 0,229 -0,545 -0,289
DO (mg/L) -0,297 -0,393 -0,043 -0,065 0,175
COD (mg/L) 0,486 -0,155 -0,072 -0,04 0,173
BOD; (mg/L) 0,486 -0,155 -0,069 -0,038 0,176
TSS (mg/L) 0,161 0,341 0,466 -0,132 0,607
N-NO, (mg/L) 0,015 0,217 -0,583 0,719 0,195
N-NH," (mg/L) 0,431 0,147 0,09 -0,063 -0,399
P-PO,* (mg/L) 0,422 0,275 0,144 0,122 0,032
Coliform
(MPN,/100 mL) 0,161 0,369 0,464 0,338 0,355
Gia tri riéng 3,71 2,21 1,14 0,88 0,8
% phuong sai 37,1 22,1 11,4 8,8 8
% tich lay 37,1 59,2 70,6 79,5 87,5

PCA theo thoi gian (Bang 5 - 6) ti€p tuc clng
c6 mo6 hinh nay. Cac két qua cho thdy, su bién
dong theo mua cta chat luong nuoc 1a su tuong tac
gitta hai yéu t0 chinh trén. Vao mua kho, do luu
luong thap, anh hudng cta "yéu t6 6 nhiém nhan
tao" (PC1) tré nén ro rét hon do kha nang pha
loang kém. Nguoc lai, vao mua mua, "yéu t6 thiy
van - te nhién" (PC2) tré nén manh mé hon, voi su
gia ting cta TSS do x6i mon va su thay déi cta
DO do x40 tron dong chay.

Mot diém thao luan quan trong 1a su lién két
chat che gitra két qua ctia PCA va CA. Cac vi tri
duoc CA xép vao nhom "6 nhiém nang" (D15,
D24) chinh 1a nhing vi tri c6 diém so6 (factor
scores) cao nhat trén "yéu t6 6 nhiém nhan tao"
(PC1) cua PCA. Su tuong thich nay khong chi lam
tang do tin cay cta ca hai phuong phap ma con
khang dinh mot cdch manh mé rang, cac diém
nong 6 nhiém khong gian tai tinh An Giang bi chi
phoi chtt yéu bdi cac ngudn thai nhan tao. Tom lai,
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PCA da cung cap moét buc tranh toan canh vé cac
"dong luc" dang sau su thay déi chat lwong nuoc,
chi ro ring, dé cai thién méi truong nudc, cac nd

luc quan ly can phai tap trung vao viéc kiém soat
va gidm thiéu cac nguédn thai tir hoat dong dan
sinh, nong nghiép va thay san.

Bang 5. Thanh phan 4nh hudng dén chat lugng nudc mit nam 2022 theo thoi gian

Thong so PC1 PC2 PC3 PC4 PC5
pH -0,117 -0,502 -0,021 0,038 -0,011
Nhiét do (°C) -0,266 -0,063 0,677 0,518 0,262
DO (mg/L) -0,231 -0,335 -0,3 0,556 -0,369
COD (mg/L) -0,436 0,196 0,06 -0,162 0,155
BOD; (mg/L) -0,438 0,188 0,059 -0,171 0,116
TSS (mg/L) 0,398 0,185 -0,12 0,454 0,016
N-NO, (mg/L) 0,146 0,461 -0,284 0,188 0,235
N-NH," (mg/L) -0,295 0,354 -0,229 0,35 0,195
P-PO,* (mg/L) -0,392 0,268 -0,132 -0,025 -0,627
Coliform
(MPN/100 mL) 0,246 0,339 0,528 0,04 -0,52
Gia tri rieng 4,38 3,73 0,99 0,79 0,11
% phuong sai 43,8 37,3 9,9 7,9 1,1
% tich lay 43,8 81,1 91 98,9 100
Bang 6. Thanh phan anh huwdng dén chat lugng nudc mit nam 2023 theo thoi gian
Thong so PC1 PC2 PC3 PC4 PC5
pH -0,363 -0,247 -0,082 0,487 -0,533
Nhiét do (°C) -0,313 -0,229 -0,472 -0,447 0,142
DO (mg/L) -0,136 -0,476 0,038 -0,558 -0,106
COD (mg/L) -0,445 0,042 -0,095 0,055 0,102
BOD; (mg/L) -0,445 0,047 -0,093 0,073 0,053
TSS (mg/L) 0,14 -0,475 0,314 -0,049 -0,483
N-NO, (mg/L) 0,25 -0,41 -0,265 0,276 0,269
N-NH," (mg/L) 0,257 -0,433 0,087 0,152 0,413
P-PO,* (mg/L) -0,272 0,023 0,744 -0,152 0,234
Coliform
(MPN,/100 mL) -0,364 -0,274 0,148 0,344 0,375
Gia tririéeng 4,95 3,4 1,11 0,43 0,11
% phuong sai 49,5 34 11,1 4,3 1,1
% tich lay 49,5 83,5 94,6 98,9 100
4. KET LUAN nhitng "diém nong" tich tu va lan truyén 6 nhiém.

Bang cach ap dung cac phuong phap thong ke
da bién, nghién ctru da giai ma thanh cong cac quy
luat phuc tap chi phéi chat luong nudc mat trén dia
ban tinh An Giang. Két qua khang dinh, hién trang
moi truong nudc chiu sy tac dong cia mot hé
thong kép: Cac ngudn 6 nhiém nhan tao va cac yéu
to thay van theo mua. Vé mat khoa hoc, nghién
ciu da xac dinh 6 nhiém htu co (BOD;, COD),
dinh duong (N-NH,") va vi sinh vat (coliform) la
nhitng yéu t6 chinh gay suy giam chat luong nudc,
trong d6 cac kénh rach noi déong dong vai tro 1a

Tt nhitng phat hién nay, nghién ctu cung cap hai
y nghia tmg dung quan trong cho céng tac quan ly.
Thtt nhat, dua ra luan ct khoa hoc vitng chac dé
tai cau trac mang ludi quan trac, dé xuat giam so vi
tri giam sat tir 62 xuoéng 46 va tan suat 14y mau tir 6
xuong 4 dot moéi nam. Viéc t6i wu hoa nay giup tiét
kiem dang ké chi phi ma van dam bao hiéu qua
giam sat toan dién. Thi hai, chi r6 cac nha quan ly
can uu tién nguon luc dé kiém soat chat ché cac
nguon thai tir hoat dong sinh hoat d6 thi va tham
canh nong nghiép, von 1a nguyén nhan chinh gay
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ra tinh trang 6 nhiém tai cac diém néng. Nghién
cttu khong chi déong gép tri thitcc méi vao viéc tim
hiéu moi truong nudc tai PBSCL ma con cung cap
mot cong cu hé tro ra quyét dinh dua trén bang
ching, huéng téi viec quan ly tai nguyén nudc tai
tinh An Giang mot cach bén vimg va hiéu qua hon.
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Abstract
This study applies multivariate statistical methods, including Cluster Analysis (CA) and Principal
Component Analysis (PCA), to assess variation patterns and identify the main pollution sources
affecting surface water quality in An Giang province. The analysis was performed on a dataset of
10 water quality parameters (temperature, pH, DO, COD, BOD:, TSS, N-NH,*, N-NO,, P-PO,*
and coliform), collected from 62 locations from 2021 to 2023. The Cluster Analysis results
indicated that the monitoring network could be effectively optimized by reducing the number of
monitoring sites from 62 to 46 and adjusting the sampling frequency from six to four times per
year, while still ensuring representativeness for the entire area. Meanwhile, Principal Component
Analysis identified that the governing factors of water quality degradation are primarily organic,
nutrient and microbiological pollution. The variation in these parameters originates from
socioeconomic activities such as urban wastewater, intensive agriculture and aquaculture, in
addition to natural processes within the catchment area. The findings of this study provide a
crucial scientific basis to support managers in redesigning the monitoring network and
prioritizing pollution control measures, thus contributing to the sustainable management of water

resources.

Keywords: Surface water quality, multivariate statistics, Principal Component Analysis, Cluster

Analysis, An Giang.
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CO SO KHOA HOC DE XUAT MOT SO GIAI PHAP
XAY DUNG CONG TRINH BIEU TIET
TREN DONG CHINH SONG MA

Lurong Ngoc Chung!, Nguyén Nguyén Hoan" ", Nguyén Vian Tuédn!

TOM TAT

"Viéen Quy hoach Thuy loi

"Email: nguyenhoaniwarp @gmail.com

Van dé ha thap muc nudc, xam nhap man ving ha du song Ma nhitng nam gan day da anh huong
nghiém trong dén khai thac, stt dung nudc phuc vu phat trién kinh té€ - xa hoi trén dia ban tinh
Thanh Ho4. Viéc nghién ctru dé xuat cac giai phap xay dung cong trinh diéu tiét ngudn nuoc trén
dong chinh song Ma da duoc dia phuong quan tAm va tréd nén cap bach. Bai bao nay gioi thieu
két qua nghién ctru va dé xuat gidi phap téng thé vé ving tuyén nham xay dung cong trinh diéu
tiét, khai thac da muc tiéu gop phan dam bao an ninh nguén nudc, phat trién kinh té - xa hoi, bao

vé moéi truong cho vung ha du séng Ma.

Tt khoa: Song Ma, ha thap murc nuedc, kinh t€ - xa hoi, cong trinh diéu tiét.

1. DAT VAN BE

Trai qua nhiéu thoi ky phat trién, viéc khai thac,
bao vé nguon nudc cac dong song luon duoc cac
quoc gia trén thé gioi quan tam nghién cttu, trong d6
c6 Viet Nam. Dic biét, nhimg nam gan day, nhiéu
dong song dang suy thoai nghiém trong va khan
hiém nué6c dién ra tai nhiéu noi khién cho véan @é an
ninh nguon nudc khong chi 1a van dé ctia mot quoc
gia ma da tré thanh van dé toan cau. Dé dam bao an
ninh nguon nudc, dap tng yéu cau phat trién kinh té
- xa hoi, ngoai cac giai phap quan ly, khai thac s
dung nudc hop ly, cac quoc gia da tap trung nghién
ctru va trién khai xay dung nhiéu cong trinh diéu hoa
nguodn nudc, cong trinh diéu tiét nudc & phia thuong
nguon, trung du va ha luu cac con song. Dién hinh
trén thé gioi 1a du an xay dung hé thong dap dang
trén song Murray (Uc); du an khoi phuc 4 dong song
chinh giai doan 2009 - 2014 & Han Qudc... O Viét
Nam, nhitng nam gan day la du an xay dung dap Van
Phong ¢ tinh Binh DPinh, cong Cai Lon - Cai Bé &
ving dong bang song Ctu Long da gidi quyét tot
tinh trang han han, thiéu nuéc, 6 nhiém nguén nuodc
trén cac luu vue song. Mot s6 luu vuc song ciing
dang duoc nghién cttu xay dung cong trinh diéu tiét
nuéc dé khac phuc tinh trang ha thdp muc nudc,
xam nhap man nhu cum cong trinh diéu tiét nuoc
trén song Hong [1], dap dang trén song Ca [2].

Nho loi thé vé dia hinh, nguén nudc, khoang 20
nam qua (tir nam 2005 dén nay), trén dong chinh
song Ma da xay dung trén 10 cong trinh thiy dién
c6 quy mo vira va 16n. Dién hinh nhu ho Cira Dat,
thuy dién Hua Na trén nhanh song Chu, thuy dién
Trung Son, Thanh Son, Ba Thuéc 1, Ba Thudc 2,
C4m Thuy 1. Tuy nhién, cting voi su phat trién cac
bac thang thuy dién, tinh trang ha thap muc nuoc
ngay cang nghiém trong da anh hudng rat 16n dén
kha ning cap nudc cac hé thong thuy loi phia ha du,
dac biet 1a ving Bac song Ma va ha du song Buoi.
bay 1a cuc kinh t€ quan trong cta tinh Thanh Hoa,
tap trung gan 1 triéu nguoi, hon 30.000 ha trong lua
va nhiéu khu cong nghiép, khu du lich trong diém.
Vi vay, viéc nghién ctu gidi phap xay dung cong
trinh diéu hoa nguén nuoc sau cac bac thang thay
dién trén dong chinh song Ma 1a rat can thiét. Tuy
nhién, day 1a cong trinh quan trong c6 quy mo rat
16m, tinh chat kinh té - ky thuat phuc tap nén can
phai duwoc nghién ctu ky va toan dién co s& khoa
hoc va thuc tién dam bao tinh kha thi.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phép phan tich cic tai liéu thuc
do, tai lieu lich st

Thong ké, phan tich thuy van dé danh gia bién
dong ché do thuy van dong chay dua trén chudi s6
lieu do Cuc Khi tuong Thily van cung cip. Dua vao
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thoi gian van hanh cac cong trinh ho chia Ctra
bat, Trung Son dé phan chia giai doan so sanh
bién dong dong chay.

2.2. Phuong phap mé hinh toan

Mo hinh Mike Hydro Basin duoc st dung dé
tinh toan can bang nudc theo nhu cau dung nudc
hién tai va dén nam 2030. M6 hinh Mike 11 duoc
lira chon dé phuc vu dién toan ché do thuy luc tai
cac cong trinh khai thac sit dung nudéc nhu tram
bom Yén Ton, Hoang Khanh. Bo dir liéu mo hinh
da duoc ké thira tir cac két qua nghién ctu cia
Vién Quy hoach Thuy loi trudc day trén luu vuc
song Ma, cap nhat tai lieu vé dia hinh long dan va
kiém dinh bo thong s6 qua cac so liéu muc nuoc,
luu lwong thu thap duoc dén nam 2021.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Cac nghién ciru vé giai phap cong trinh
diéu tiét nudc trén dong chinh séng Ma

Nham khai thac tai nguyén nuéc ving dong
bang ta va hiru ngan song M3, truéc nam 1930 cac
ky su nguoi Phap da cho nghién ctu thiét ké dap
C4m Hoang dé tuoi cho déng bang binh nguyén
song Ma voi dién tich tudi khoang 37.751 ha, trong
d6: Viung hiru ngan song Ma 1a 28.329 ha (bao gdém
dién tich canh tac ctia toan bo huyén Yén Dinh, mot
phan dién tich phia td song Chu cta huyén Thiéu
Hoa va Tho Xuan), ving ta ngan séng Ma la 9.422
ha (gom dién tich canh tic ctia huyén Vinh Loc va
mot phan ctia huyén Thach Thanh) [3].

Trong nhitng nam 1931, 1932, cac ky su cua
Phap da dé cap dén viéc dau tu xay dung cong

trinh tuéi cho ving Vinh Loc, Hoang Hoéa, Hau Loc
va Nga Son, voi dién tich trén 20.000 ha bang hé
thong tuéi tu chay. Pén nam 1936, dap Cam
Hoang duoc thiét ké hoan chinh va du kién khoi
cong vao nam 1939. Tuy nhién, voi boi canh ha
thap muc nudc, xAm nhap méin trén song Ma nhu
hién nay, dap Cam Hoang duoc ti€p tuc nghién
ctru trong Quy hoach phong chong thién tai va
thuy loi Quoc gia thoi ky 2021 - 2030, tam nhin dén
nam 2050 [4].

3.2. Co s& dé xudt gidi phap cong trinh diéu
tiét nude trén dong chinh song Ma

321 Thuc trang ngudn nudc sau cdc bac
thang thuy dién

Dé phan tich va danh gia dién bién su thay
d6i dac trung vé dong chay (luu luong va muc
nuéc) trén dong chinh song Ma sau cac bac thang
thuy dien, da st dung tai liéu quan trac thuc do tai
mot sO tram thiy van giai doan tir 1980 - 2021.

- Bién doi vé Iuru Irong: Phan tich xu thé bién
d6i luu luong tai Tram Thuy van Ciam Thuy (la
tram duy nhat do luu luong viung ha du song M3a).

Két qua phan tich tir nam 1980 - 2021 cho thay,
hé so bién dong Cv dao dong tir 0,20 - 0,35 cho
thay mic do bién ddi trong dong chdy mua kiét
trong suoét cac giai doan khac nhau tuong doi thap
va 6n dinh. Luu lwong dong chay kiét dao dong
127,2 - 158,3 m®/s. Giai doan 2017 - 2021 khi thuy
dién Trung Son di vao van hanh cho thay, luu
luong tai CAm Thuy c6 xu huéng cao hon so véi
giai doan trudc do khoang 14%.

Chudh irinh luw lugmg nghy irung bhink gl irpm © i 1 hay thdrl ky 19HG=2006 v 20T=-2021, itheo ihid gian irong nim
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Hinh 1. Dién bién hru lwong mua kiét tai Tram Thuy vin Cdm Thuy
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- Bién doi vé muc nuoc

Tai Tram Thuy van Ly Nhan (tram do muc
nuoc, cach tram Cam Thiy khoang 39 km vé ha
du): Muc nudc trung binh ngay va muc nuédc nho
nhat trong ngay thoi ky 2017 - 2021 ¢6 xu thé giam

Qua trinh myc nuéc ngay min tai tram Ly Nhin thoi ky 1980-2016 va 2017-2021, theo théi gian trong nam

manh, mitc giam tir 0,9 - 1,0 mét so voi thoi ky
1980 - 2016. Vao muia mua, muc nudc cao nhat giai
doan 2017 - 2021 co6 thé dat ngang bang voi muc
nuoc trung binh ngay nhiéu nam giai doan trudc
khi c6 ho (1980 - 2016).
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Hinh 2. Dién bién muc nuedc tai Tram Thuy van Ly Nhan

Tai Tram Thuy van Kim Tan (trén séng Budi)
c6 xu thé twong tu nhu tram Ly Nhan: Muc nudc
trung binh cac thang trong mua kiét (giam 0,4 -1,6
m so véi trung binh nhiéu nam cta thoi ky trudc
do (1985 - 2009). Muc nuéc nhd nhat cac thang
trong mua kiét giam 0,6 - 2,0 m so véi trung binh
nhiéu nam cuda thoi ky truéc do (1985 - 2009) va
muc nuéc nhé nhat nam giam 0,3 - 0,4 m so voi
muc nudc nho nhat thoi ky 1985 - 2009.

Tai tram Giang (ha du song Ma - Chu): (sau nga
ba song Ma va song Chu): Pay la vi tri trong thoi ky
miia can chiu anh huéng manh cta ché do thiay
triéu. Qua phan tich s6 liéu trong mua can (tr thang
11 - 5), khi so sanh muc nuéc trung binh ngay va
muc nuée nhé nhat ngay thoi ky c6 hd (2017 - 2021)
déu cao hon thoi ky trude khi c6 ho (1980 - 2016) tir
10- 15 cm. Piéu d@6 cho thay, tai Tram Giang chi chiu
anh huong ctia diéu tiét ho chira phia thuong nguén
va ché do thiy triéu tai Ctra Hoi.
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Trén song Chu, tai Tram Thuy van Xuan
Khanh: Trong giai doan tir 1963 - 2021 muc nudc
c6 xu thé gidm manh. Muc nudc giai doan trudce
khi c6 hé Cira Dat (1963 - 2009) va sau khi c6 ho
(2010 - 2021) c6 su thay déi lon. Muc nudc trung
binh trong giai doan 2010 - 2021 giam 75 cm so voi
giai doan 1963 - 2021 va giam 91 cm so voi giai
doan 1963 - 2009 mic du da c6 ho Ctra Dat diéu
hoa, b6 sung luu luong trong mua can.

3.2.2. Thuc trang xam nhip man vung ha du

Theo s6 liéu diéu tra do man hang nam ctia S&
Tai Nguyén va Moi truong tinh Thanh Hoa (nay 1a
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Hinh 3. Dién bién muc nudce tai Tram Thuy vin Giang

S& Nong nghiép va Méi truong) tit nam 2013 -
2023, vung ctta song dong chinh séng M3, ranh
man 1%o c6 xu thé di sau vao noi déng, twong déng
voi tinh trang ha thap muc nudc phia thuong luu
va vuot qua nga ba Giang (cach ctra bién 25 km).

So voi giai doan trudc nam 2023, mac du do
man 16n nhat cdc nam gan day khong biang nam
1990, 1999, 2010 (mot phan do cac nam trén 1a cac
nam han 16n, dong chay trén song nho), tuy nhién,
thoi gian c6 do man 1% cé xu thé ting nén, anh
huong dén thoi gian van hanh cac tram bom doc
song Ma tir nga ba Giang dén cau Nguyét Vién.
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Dién bién d& man tai Giang tir 2013-2023
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Hinh 4: Dién bién d6 min trén song M4 tai Giang

3.2.3 Thuc trang khai thac sw dung nuoc va
can bang nuoc luu viee song Ma

- Thuc trang khai thac sir dung nuoc

Khu vuc tit Cdm Thuay dén Giang la ving tap
trung hau hét cac tram bom ldy nu6c phuc vu tudi
cho 2 bo Nam, Bac song Ma. Tinh trang ha thap
muc nuoc lién tuc trong mua can khién cho nhiéu
tram bom lon khong thé hoat dong hoic hoat dong
khong hét cong suat, anh huéng dén san xuat, dic
biet 1a cac thoi ky gieo cay, d6 &i... Dién hinh tai
mot s6 cong trinh 16n nhu: Tram bom Yén Ton: Vi
tri cach thay dién Cadm Thay 1 1a 12 km, qua theo
doi vao cac thang mua can, muc nudc tai tram bom
Yén Ton luon & muc thap duéi muc nuoc thiét ké
bom +5,8 m (muc nudc trong ngay khong én dinh
thuong xuyén dao dong chénh léch gita sang va
chiéu khoang 40 cm, cu thé tir 7 - 13 gio: Muc nuéc
dao dong +4,9 - 5,0 m, tram bom van hanh dugc 8- 9

Didn bién mye nwde mia kigt tram bom Hodng Khénh tir ndm 2009-2021

0 Htk =+0,22m

Muyre munire (m)

2009 20010 20011 2012 2013 2014 2015

— Hik
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may; tir 13 - 18 gio, muc nudc dat +4,7 - 4,8 m tram
bom van hanh 6 - 7 may; tir 18 - 6 gi¢, muc nudc dat
+5,1 - 5,2 m tram bom van hanh duoc 11 may) nén
khong dam bao dan nuoc tusi kip thoi ving cudi
kenh gieo cdy va tudi duong.

Tai Tram bom Hoang Khanh, 1a tram bom 16n
nhat doc song M4, cach thuong luu nga ba Giang 6
km, c6 nhiém vu tudi cho 11.815 ha thudc thanh
pho Thanh Ho4, huyén Hoang Hoa va Hau Loc.
Muc nudc trung binh mua kiét thoi ky 2009 - 2021
chi dat 0,38 m, thap hon muc nuoc trung binh mua
kiet thoi ky 2000 - 2009 gan 0,3 m. Do muc nudc
trudc cong tir nam 2019 dén nay nhiéu thoi diém
chi dao dong tir (-1,15 m) - (-1,2 m), khong lay da
nudc vao bé hut dan dén thoi gian chay may giam.
Thoi gian chay da 7 may trong ngay chi khoang 10
- 12 gioy, con lai chi chay 1 - 6 may giam dan theo
muc nudc trong bé hut

Dién bién mure nwéc mia kiét tram bom Yén Tén tir nam 2017-2021
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Hinh 5. Muc nuéc tai vi tri Tram bom Yén Tén va Hoéng Khanh

Theo thong ké qua cac thoi ky tir 2011 - 2020,
dien tich han hén, thiéu nuwoc khu tuéi doc song
Ma va cac song nhanh thudc song Ma tur 2.000 -
10.000 ha. Dién hinh nhu nam 2020, dién tich thi€u
nudc gieo cdy va tuéi duong la 6.013 ha, 364 ha
phai chuyén déi cay trong khac [5].

- Can bang nuvc

74

Dua trén nguyén tic khai thac st dung mo
hinh Mike Hyddro Basin, luu vuc séng Ma phan
thanh 8 vung st dung nudc: (1) Vung 1: Vung
thuong luu song Ma, bao gom khu vuc tinh Dién
Bién, Son La, Mai Chau. (2) Vung 2: Vung thuong
luu song Budi: Bao gom huyén Tan Lac, Lac Son,
Yén Thuy thuoc tinh Hoa Binh (cii). (3) Vung 3:
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Vung ha du song Budi: Bao gom huyen Thach
Thanh va Vinh Loc (tinh Thanh Hoa). (4) Vung 4:
Ving Bac song Ma: Bao gom 6 huyén Ha Trung,
Nga Son, Hoang Héa, Hau Loc, thi xa Bim Son, 1
phan huyén Vinh Loc va 1 phan thanh pho Thanh
Hoa. (5) Vung 5: Ving Nam song Ma - song Bac
Chu 1a khu tuéi kénh Bac Ctra Dat. (6) Vung 6:
Vung song Am, bao gébm huyén Lang Chanh, 5 xa
huyén Ngoc Lac va 2 xa huyén Thuong Xuan. (7)
Vung 7: Vung thuong lueu song Chu gém huyén

Thuong Xuan, 6 xa huyén Nhu Xuan va 1 xa huyén
Nhu Thanh. (8) Ving 8: Viing Nam song Chu.

Két qua can bang nudc cho thay, khu vuc ha
du song Ma bao gom ving ha du song Budi, ving
Bac song Ma, vung Nam song Chu la 3 ving
thuong xuyén thiéu nuéc, trong d6 vung Bac
song Ma la ving thi€éu nudc nhiéu nhat. Thoi ky
thiéu nuoc tap trung vao mua kiét tir thang 1 - 5
(trung voi thoi ky man xam nhap siu vao ving
ctra sOng).

Bang 1. Két qua tinh to4an can bang nudc trén luu vigc song Ma

. Han, Than
Ving muf 1 [ 2] 314576 7g 8 9 [ 10 ] 11 ] 12
| [ Qthia | 130 4,0 | 186 |134,4 | 1632 | 1355 | 651 | 43,3 | 24,3
Q thiéu 27| 64 | 56
o _Qthia 2,1 | 1,9 | 51,5 | 1650|2503 | 87,3 | 47,3 | 19,1
Q thiéu | -0,6 | -6,4 | -14,0 |-11,5
g | Qthia 29 | 35 124|492 | 99,9 | 93,7 | 2109 | 283,7 | 74,0 | 30,9 | 16,4
Q thiéu | -2,3
v | Qthia 31,3 | 86,5 | 152,1 | 139,6 | 80,1 | 32,0 | 12,8
Q thiéu |-12,3 |-11,8|-14,6 |-13,6| -1,2
v | Qthua | 69 180|103 [ 11,7 | 150 | 173 | 265 | 465 | 657 | 60,0 | 37.7 | 322
Q thiéu
v | Qthia | 06 | 07 | 23 | 20 | 36 | 96 | 154 | 285 | 24 | 339 | 145 | 24
Q thiéu
vy _Qthira 20 | 42 | 79 | 163 | 248 | 20,2 | 89
Q thiéu | 0,6 | -1,5 | 2,8 | 2,5 0,7
vy |_Qthim 11,0 191 | 69,1 | 76,6 | 226,2 | 320,6 | 271,1 | 111,7 | 20,6
Q thiéu | -3,9 10,6 | -1,5

Ghi chu: Q 14 luu Irong nudc cdc khu viee, don vi nt’ /s.

bé giai quyét van dé thiéu nudc trén leu vuc
song Ma, trong bao cao “Quy hoach thuy loi luu
vire song Ma dén nam 2025, dinh huong dén nam
2030 dwoc Bo Nong nghiép va PTNT phé duyét
theo Quyét dinh s6 2886/QD-BNN-TCTL ngay
4/7/2017” da @é xuat nhiéu giadi phap cong trinh
va phi cong trinh. Tuy nhién, cac giai phap dé cap
trong quy hoach trén chua danh gia hét xu huong
ha thap muc nudc trén song Ma. Theo nghién ctru
ctia Nguyén Thanh Hung (2015) [6], Két qua du
bao long song Ma tir Cdm Thuy dén Giang sé ti€p
tuc bi ha thap tir 0,7 - 3,4 m tir nay dén nam 2035 &
tat ca cac kich ban. Vi vay doi voi van dé ha thap
muc nuoc, thiéu nudc va xam nhap man vung ha

du song Ma can nghién cttu thém giai phap cong
trinh diéu tiét nguén nuéc mot cach bén ving va
hiéu qua.

3.3. Bé xuit mot s6 giai phap cong trinh diéu
tiét trén song Ma

3.3.1. Mot so gidi phap dia phuong da thuc hién

bé khac phuc tinh trang ha thadp muc nuéc va
xam nhap man vung ha du séng M3, cac nha quan
ly da thuc hién mot s6 bién phap sau:

- Giai phap phi cong trinh: Cac dia phuong va
Cong ty Khai thac cong trinh thay loi Bac song Ma
lap ké hoach tudi cho timg khu vuc trén co so tinh
hinh nguon nudc. Ra soat cac khu vic ngudn nudc
kho khan dé chuyén déi co cau cay trong.
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- Giai phap cong trinh:

+ Cong ty TNHH MTYV Khai thac thuy loi Nam
song Ma da thuc hién phuong an ngan song tai vi
tri tram bom bang xa lan, duoc bom day cat vao
cac khoang dé ha thap day song, chin dong, nang
muc nudc cac tram bom lén theo thiét ké. Doi voi
Tram bom Yén Ton, Cong ty ap dung giai phap
xay dung tram bom trudc ctra 1ay nuoc.

+ Noi dai 6ng hut cho cac tram bom. Lap dat

Hinh 6. Ké mé han tai Tram bom Hodng Khanh
3.3.2 Pé xuat gidgi phdp cong trinh diéu tiét
trén song Ma

Voi xu thé long dan tiép tuc bi ha thap trong
boi canh cac cong trinh thuong nguon tiép tuc
duoc xay dung va khai thac cét trén cac trién song
[7], cac giai phap hién nay mai chi mang tinh xir Iy
tinh hudng, chua gidi quyét duoc van dé mot cach
can co. Xuat phat tir cac co s khoa hoc & trén, két
hop véi nghién ctu vé dap C4m Hoang trudc day
cta cac ky su nguoi Phap, da dé xuat phuong 4an
ving tuyén xay dung giai phap cong trinh diéu tiét
trén séng Ma nhu sau:

- Tiéu chi xdc dinh ving tuyén

bé gidi quyét cac van dé kho khian vé nguon
nuodc va dap ung yéu cau phat trién kinh té - xa hoi
khu vuc ha du, phu hop v6i cac quy hoach, chién
lugc phat trién nganh thuy loi trong tuong lai,
nhom nghién cttu dé xuat mot so tieu chi gom: (1)
Tieu chi 1: Khai thac da muc tiéu, wu tién vi tri
cong trinh c6 kha nang dam bao cip nuoc da
nganh két hop phat dién, giao thong, du lich; (2)
Tiéu chi 2: Pam bao tudi tu chay la mot tiéu chi
quan trong dé thay thé hé thong tram bom thuong
xuyeén lay nudc kho khan do ha thap muc nuoc; (3)
Tiéu chi 3: Pam bao yéu cau thoat i va an toan de

bom truyén cho cac ving cao cuc by, viing cudi
kénh. Riéng viing Bic song Ma lap 50 may gom:
Hoing Hoa 24 may, Hau Loc 5 may, Bim Son 6
may, Ha Trung 4 may, Nga Son 11 may.

+ Lam ké mo han phia bo doi dién Tram bom
Hoing Khanh, Yén Ton nham tao ra dong chay
xiét vé phia ctra ldy nu6c ctia tram bom dé pha boi
lap. Diéu nay dan dén dong chay song Ma bi thay
d6i, lam sat 16 mot s6 khu vuc bai boi.

—— ; et e x ey

Hinh 7. Tram bom cdp truéc Tram bom Yén Tén
diéu; (4) Tiéu chi 4: Dam bao hai hoa gitta loi ich
va tac dong cong trinh dén dong chay ha du; (5)
Tiéu chi 5: Phu hop véi quy hoach phat trién kinh
té - x4 hoi.

- Xdc dinh ving tuyén xdy dung cong trinh

Ving tuyén 1 - tir thuy dien CAm Thiy 1 dén
nga ba song Ma - Buoi (Vinh Khang). Vung tuyén
nay co chiéu dai 40 km tinh ti thuy dién Cdm
Thuy 1 (la bac thang cudi cung ctia so dé bac
thang thuy dién trén dong chinh song Ma hién
nay) dén nga ba Vinh Khang. Pay la khu vuc co6
dia hinh 2 bén doi nui nén rat thuan loi dé xay
dung cac cong trinh thuy loi, thuy dién, véi do cao
trung binh (so voi mat nudc bién) tir +16 - +20 m.
Doan song nay do doc lon, cao do va dia hinh c6
thé b6 tri dwoc cong trinh diéu hoa nguon nudc,
két hop phat dién va cau giao thong duong bo.

So sanh voi cac tieu chi tréen d6i voi ving
tuyén 1:

+ Vé cap nudc: Cong trinh co thé phat huy
hiéu qua tudi tu chay cho khu viec ha du song Ma,
nho loi thé dia hinh va gan nhu bao trum cac khu
hudéng loi ctia cac tram bom ha lwu nhu: Tram
bom Yén Ton, Vinh Hung, Hoang Khanh, ving
ha du song Budi... Cong trinh sé khac phuc dugc
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tinh trang muc nuéc trén séong ngay cang bi ha
thap do bién d6i long dan va thoi tiét cuc doan.
bam bao nhiém vu cip nudc cho san xuat nong
nghiép va nhu cau nudc cho cac nganh khéc, dic
biét 1a khu vuc ven bién (huyén Hoang Hoéa, Hau
Loc, Nga Son) c6 nganh dich vu, du lich ngay
cang phat trién.

+ Vé kha nang két hop véi giao thong duong
bo: Qua phan tich nghién cttu céc vi tri co thé xay
dung duoc cong trinh diéu hoa nguon nudc va két
hop x4y dung cau giao thong duong bo, vira dap
ung duoc cap nudc va thuan loi cho giao thong
duong bo gitta 2 bén b song Ma.

+ Kha nang két hop phat dién: Qua nghién ctru
dia hinh vung tuyén nay, cong trinh diéu hoa
nguodn nudc co thé két hop voi nhiém vu phat dien
dé tang hiéu qua dau tu cong trinh.

+ Phu hop voi quy hoach tinh Thanh Héa thoi
ky 2021 - 2030, tAm nhin dén nam 2045 da duoc
Thu twéong Chinh pht phé duyét nam 2023.

- Vung tuyén 2 - tir nga ba Vinh Khang dén
ctra song Ma (ctra Ho6i). Song Ma tir nga ba Vinh
khang dén ctta Hoi c6 chiéu dai khoang 55 km, c6
dién tich phan lon 1a dong bang, dugc bao vé boi
cac tuyén deé ta hitu song Ma, ta song Chu, de
song Len, dé song Lach Truong...

So sanh voi cac tieu chi tréen d6i voi ving
tuyén 2:

+ Vé cap nuoc: Néu xay dung cong trinh &
khu vuc nay, khu vec huéng loi chi tap trung
duoc cht yéu cho dong bing Bac song Ma
(Hoang Hoa, Hau Loc...). Cac khu hudng loi cia
tram bom trén séng Ma phia thuwong luvu nga ba
Vinh Khang (Yén T6n, Nam séong Ma...), vung ha
luu song Budi hién nay dang chiu tac dong rat lon
ctia ha thap muc nudc trén song sé khong duoc
cai thién so véi hién nay.

+ Do doan song tir nga ba Vinh Khang dén ctra
Héi ndm trong vung dong bang, vi vay kha ning
két hop voi nhiém vu phat dién sé khong mang lai
hiéu qua nhu mong muon.

+ Khi xay dung cong trinh trong ving tuyén
nay sé phai sit dung do cao cta cac tuyén de dé
dang nudc, do d6 sé anh huong dén an toan cua

cac tuyén deé song Ma do dé phai ngam trong nuéc
thuong xuyén.

+ C6 thé két hop gitra cong trinh cap nudc va
giao thong duong bo, tao diéu kién thuan loi cho
phat trién kinh té - xa hoi hai bén bo Nam, Bic
song M3, noi tap trung dong dan cu, cac khu kinh
té tap trung.

Qua nghién ctu thuc té, danh gia tinh hiéu
qua vé mat cap nuoc, kha nang két hop véi cac
nhiém vu khac nhu phat dién, an toan ctia cac
tuyén dé song Ma... dé xay dung cong trinh cé
nhiém vu da muc tiéu, dap ing duoc tiéu chi cap
nuoc te chay t6i da cho nhimg khu vuc c6 nguon
nudc dang bi suy giam, trong nghién cttu nay lua
chon vung tuyén 1 tit Thuy dién CAm Thuay 1 dén
nga ba song Ma - Buoi (Vinh Khang) d€ tap trung
nghién ctru dé xuat vi tri, quy mo va hinh thic
cong trinh kha thi nhat.

3.4. Thao luan

Két qua nghién cttu cho thay muc do ha thap
muc nudc, xam nhap man tai cac tram thuy van
phia ha du bac thang thuy dién trén song Ma
ngay cang nghiém trong, tac dong lon toi kha
nang khai thac hé thong tram bom khu vuc ha
song Budi va Bac song Ma thudc tinh Thanh Hoa.
Vi vay, viéc xay dung cong trinh diéu tiét nudc 1a
hét sttc can thiét va cidp bach. Nghién ctru da
phan tich diéu kién lua chon vi tri ving tuyén xay
dung cong trinh dua trén cac tiéu chi cu thé va
xac dinh vi tri vung tuyén 1 tir ha leu thuy dién
Cam Thuy 1 dén nga ba Vinh Khang 1a phu hop
dé xay dung cong trinh. Két qua nay 1a budc dau
dé luan chimg xay dung vung tuyén cong trinh,
dé xac dinh duoc vi tri tuyén cu thé nhom tac gia
can thu thap, khao sat thém tai liéu dia chat, dan
cu, co so ha ting nam trong vung anh huéng khi
x4y dung cong trinh.

4. KET LUAN

Vung ha du ta ngan sé6ng Ma la khu vuc tap
trung dan cu, kinh t€ quan trong cua tinh Thanh
Hoa. Vi xu thé ha thap long dan, thiéu nudc, xam
nhap min ngay cang dién ra ngiém trong nhu hién
nay, viec nghién ctu xay dung cong trinh diéu tiét
dong chay sau cac bac thang thuy dién la hét stc
can thiét. Tuy nhién, gidi phap can duoc nghién
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ctru cong trinh khai thac nguén nudc trén song
can dam bao khai thac da muc tiéu tao diéu kién
phat trién kinh té - xa hoi bén vitng, gop phan bao
vé moi truong. Nghién cttu nay chi méi ding lai &
viéc xac dinh cac co so va dé xuat giai phap tong
thé vé vung tuyén dé gidi quyét nhiing van dé hién
httu. Viéc xac dinh vi tri, quy mo, hiéu qua va
nhimg tac dong khac do giai phap nay tao ra sé
duoc tiép tuc nghién ctru va duoc gioi thiéu & cac
két qua nghién ctru khac.

LOI CAM ON

Bai bdo Ia mot phan noi dung két qua nghién
cuu tir dé tai nghién cuu cdp Nha nudc ma sé
DTDPL.CN-03/23 “Nghién cuu gidi phap cong trinh
diéu hoa nguon nuoc ¢ ha du dong chinh song Ma
sau cdc bac thang thiy dién dim bdo nguon nudc
bén wing vung ha du”. Nhém thuc hién chan
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SCIENTIFIC BASIS FOR PROPOSED SOLUTIONS FOR CONSTRUCTING REGULATORY WORKS
ON THE MAIN TRAIL OF THE MA RIVER

Luong Ngoc Chung', Nguyen Nguyen Hoan', Nguyen Van Tuan’

! Instute of Water Resources planing

Abstract

In recent years, the declining water levels and saline intrusion in the downstream area of the Ma
river have significantly impacted the exploitation and use of water for socio-economic
development in Thanh Hoa province. Researching and proposing solutions for constructing water
resource regulation works along the Ma river has garnered local attention and is now deemed
urgent. This article presents the findings from the research conducted on scientific principles
and suggests comprehensive solutions for the area, aiming to build multi-purpose regulatory
structures. These efforts will help ensure water security, promote socio-economic development,
and protect the environment in the downstream region of the Ma river.

Keywords: Ma river, water level decline, socio-economic, regulation works.
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DAC BIEM PHAN BO VA LAM HOC
LOAI HOANG DAN GIA (Dacrydium elaturm (Roxb.)
Wall) TAI KHU BAO TON THIEN NHIEN
KON CHU RANG, TIiNH GIA LAI
La Anh Duong?, Nguyén Tudn Duong?, Truong T4t Do>*

! Vien Khoa hoc Lam nghiép Viét Nam
? Truong Pai hoc Nong Lam Bac Giang
? Cuc Lam nghiép va Kiém Iim

* Email: truongtatdo @gmail.com

TOM TAT

Hoang dan gia (Dacrydium elaturm (Roxb.) Wall) thuéc ho Kim giao (Podocarpaceae), 1a loai cay
g6 quy hiém, gb c6 tinh chat tot, min, thé thang, dep, hoi cting, nang trung binh va thuoc nhom II
theo TCVN 12619-2:2019. Két qua nghién cttu tai Khu Bao ton thién nhién Kon Chu Ring tinh
Gia Lai cho thdy, Hoang dan gia thuong phan bé ¢ nhitng noi c6 do cao tir 887 - 1.076 m so véi
muc nudc bién, trong kiéu rimg tu nhién hon giao 14 kim va 14 rong. Trong cac lam phan co
Hoang dan gia phan b6, mat do tang cay cao dao dong tir 480 - 640 cay/ha, duong kinh D, ; trung
binh tir 22,6 - 27,7 cm, chiéu cao vut ngon trung binh tir 19,3 - 21,1 m. Mat do Hoang dan gia dat
tir 80 - 240 cay/ha va tham gia vao nhom wu thé trong t6 thanh tang cay cao cta cac lam phan
nghién ctru. Mat do cay tai sinh trong 1am phan c6 Hoang dan gia tir 3.840 - 7.040 cay/ha. Trong
03 OTC c6 2 OTC c6 Hoang dan gia tai sinh voi mat do dao dong tir 3.280 — 3.680 cay/ha, hau hét
déu tai sinh bang hat (82,9 - 95,7%), c6 pham chat tot (72,3 - 82,6%). Tuy nhién, cay Hoang dan gia
tai sinh chti yéu & cap chiéu cao nhé hon 20 cm, s6 luong cay co trién vong thap, anh hudéng dén
sO luong cay trudng thanh trong tuong lai. Vi vay, cac nghién ctu, cac giai phap bao ton va xuc
tién tai sinh cay Hoang dan gia 1a can thiét dé tao 16p cay Hoang dan gia thay thé & Khu Béo ton

thién nhién Kon Chu Rang.

Tt khéa: Hodng dan gid, phan bo, dic diém lim hoc, Khu Bao ton thién nhién Kon Chu Ring

1. BAT VAN BE

Hoang dan gia hay con goi la Hong ting, c6
tén khoa hoc 1a Dacrydium elatum (Roxb.) Wall,
thuoc ho Kim giao (Podocarpaceae), 1a loai cay go
16m, thuong xanh, cao 25 - 30 m, duong kinh 80 - 90
cm. La 2 dang: 14 cay non va canh phia dudi cay to
hinh mai dui, thuwong hoi cong, dai 1,5 - 2 cm; 1a
ctia canh phia trén cay to va la gia tuong d6i ngan,
hinh mai dui dang vay, cong vao trong, dai 3 - 5
mm, lung c6 g& doc, dau nhon ti. Cay mang hoa
don tinh, khac goc. Non duc hinh tru ngin & nach
1a. Non cai don doc & dau canh hay gan dau canh,
goc c6 vai 1a bac. Hat khong cuong, hinh tring,
nam nghiéng cé vé gia boc 1/3 & goc, khi chin co
mau d6 [1, 2]. Hoang dan gia phan bo & mot so
khu vuc nhu: Quang Ninh (Uong Bi), Tuyén

Quang, Ha Tinh, Quang Tri, Tp Hué, Da Nang dén
Quang Ngai, Gia Lai (K’'Bang), bak Lik, Lam
boéng, Khanh Hoa [3, 4]. Trén thé gisi, Hoang dan
gia phan bo & Lao, Campuchia, Thai Lan, Malaysia,
Indonesia [5].

Hoang dan gia 1a loai g6 quy, cho go tot,
ctmg, go thang, thd gd min va dep, duoc stt dung
trong xay dung, san xuat cac san pham noi that va
lam d6 tht cong my nghé. G6 Hoang dan gia
thuoc nhéom II theo tiéu chuian quéoc gia TCVN
12619-2:2019 [6]. GO chta tinh dau mau vang -
luc; c6 mui thom voi ham luong tir 3,5% (g6 tuoi)
dén 4,5% (g6 kho). Tinh dau Hoang dan gia
thuong duoc st dung dé lam cac thudc trong dan
gian chtta mot s6 bénh kha hiéu qua nhu: dau
bung hay te thap [5].
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Nghién ctru gan nhat vé cay Hoang dan gia
duoc thuc hién tai tinh Quang Ninh. Nghién ctu
da xac dinh duoc mat do, duong kinh, chiéu cao va
kha nang tai sinh cta cidy Hoang dan gia va lam
phan c6 cay Hoang dan gia phan bo. Tuy nhién,
cac chi tieu diéu tra ctia Hoang dan gia tai tinh
Quang Ninh kha thap: Vé mat do (chi ti 10 - 30
cay/ha) va kha nang tai sinh chi ghi nhan & mot 6
tieu chuan (OTC) trong s6 10 OTC duoc 1ap. Do
d6, can thiét phai c6 cac chinh sach bao ton dé
phuc héi lai quan thé [7].

Do 1a cay go quy, tot nén Hoang dan gia bi
khai thac manh, s6 luong cé thé truong thanh bi
giam sut nhanh va ngay cang tré nén khan hiém.
Mic du loai Hoang dan gia c6 ving phan bo rong,
nhung bi chia cat, cling voi nan chat pha rimg dan
dén nhiéu vung phan bé truéc day nay ciling
khong gap duoc nhimng ca thé truong thanh co
kich thudc 16n nhue moé ta. Tuy nhién, cé rat it cac
nghién ctru cu thé vé cau trac va tai sinh Hoang
dan gia dé co cac bién phap nuoi duong, phuc hoi
va bao ton phat trién [8]. Bai bao nay cung céip
nhitng thong tin cu thé vé dac diém phan bo va
lam hoc cting nhu kha nang tai sinh cta cay
Hoang dan gia tai Khu Bao tén thién nhién Kon
Chu Rang, tinh Gia Lai.

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

Loai Hoang dan gia (Dacrydium elatum
(Roxb.) Wall) phan bé tu nhién tai Khu Bao ton
thién nhién Kon Chu Rang, tinh Gia Lai.

2.2. Phuong phap nghién ctru

221 Piéu tra xdc dinh khu phan bo loai
Hoang dan gia

Tham van can bo ky thuat ctia Khu Bao ton
dé xac dinh cac khu vuc c6 phan b6 Hoang dan
gia, dua vao ban do dia hinh dé lap 3 tuyén diéu
tra chinh, téng chiéu dai caa 3 tuyén khoang 9,5
km. Cac tuyén diéu tra cat qua tat ca cac dang dia
hinh va sinh canh hay trang thai rimg khac nhau
nhu: Thung lang, nui dat, nai d4, vi tri chan,
suon, dinh; song sudi, bai boi, nuwong rdy, cac
trang thai rirng phuc héi, rimmg nghéo, rimg trung
binh, rimg giau va rimg trong [9, 10]); quan sat

hai bén méi tuyén rong 20 m dé xac dinh su xuat
hién cta loai, tan s6 bat gip va phan bo (toa do)
cua loai lam co s& chon cay dai dién, theo doi vat
hau, thu mau va nghién cttu sinh thai, mo ta
nhanh diéu kién noi moc (do6 cao, do0 doc, kiéu
rung...) [11].

2.2.2. DPanh gid dac diém Iim hoc Hoang dan gid

Trén cac tuyén c6 phan bé tu nhién Hoang
dan gia 1ap 3 OTC dién hinh, dién tich mo6i OTC la
2.000 m? (kich thuéc OTC: 50 x 40 m) bang dia
ban cam tay va thuoc day voi sai s6 khép kin 1a
1/200. Tién hanh diéu tra thu thap thong tin gdm:
Ten loai, duong kinh ngang nguc ting cay cao
(Dy5 > 6 cm), duong kinh ngang nguc ting cay
dudi tan (D, < 6 cm) va chiéu cao vut ngon (Hvn >
2 m), chiéu cao tang cay tai sinh (Hvn < 2 m), do
tan che ctia 1am phan, duong kinh tan (Dt), phan
cap chat luong (tot, trung binh (TB), xau), vv...

Trong méi OTC bé trilap 5 6 dang ban, moi 6
c6 dién tich 25 m? (kich thuoc 6: 5 x 5 m) tai 4 géc
va & trong tam OTC. Tai moi 6 dang ban xac dinh
tén loai, chiéu cao, chat lwong ctia cay tai sinh.
Chiéu cao cay tai sinh duoc chia thanh 4 cap: < 20
cm, 20 - 50 cm, 50 - 100 cm, > 100 cm. Nhitng cay
c6 chiéu cao > 100 cm (chiéu cao trung binh tang
cay bui) duoc coi la nhimg cay o trién vong.

2.2.3. Phuong phap xur Iy néi nghiép

- Ty 1é t6 thanh tang cay cao: Ty 1é t6 thanh
cua tung loai cay trén 1 ha duwoc tinh theo Daniel
Marmillod [12], théng qua cac chi tieu: Mat do
(N%) va tiét dién ngang (G%). Moi loai duoc xac
dinh ty le t6 thanh theo chi s6 quan trong IVi%
(Umportance Value Index) theo cong thirc sau:
N% +G%

2 -1

Theo Daniel Marmillod (1982), nhiing loai
cay nao c6 chi so IVi > 5% 1a nhiing loai c6 y nghia
vé mat sinh thai [12].

- Tinh toan cac chi tiéu thong keé cho cac nhan
to diéu tra nhu mat do, duong kinh ngang nguc
trung binh, duong kinh tan trung binh, chiéu cao
trung binh, téng tiét dién ngang, trit luong lam
phan. Nhitng chi tiéu nay duoc tinh toan bing
phan mém Excel.

- T6 thanh cay tai sinh: Hé s6 t6 thanh duoc

IVi% =
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tinh theo cong thitc sau:
K. = N— x 10
N 2-2)

Trong d6: K, 1a hé s6 t6 thanh loai thit I; N, 1a s6
luong c4 thé loai I; N 1a téng so6 ca thé diéu tra.

- Mat d@o cay tai sinh: La chi tiéu biéu thi so
lwong cay tai sinh trén mot don vi dién tich (ha),
duoc xac dinh theo cong thic sau:
10.000xn

Sa @-3)

Trong do: Sy 1a téng dién tich cac 6 dang ban diéu
tra tai sinh (m?; n 14 s6 cay tai sinh diéu tra duoc.

- Chat luong cay tai sinh: Ty 1é % cay tai sinh
tot, trung binh, xau duoc tinh theo cong thic sau:

2-49

Nlha=

N% = -~ x 100
N

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

- Phan bo s6 cay tai sinh theo chiéu cao: Phan
chia chiéu cao thanh 4 cap: Cap I (H < 20 cm), cap
II (H tir 20 - 50 cm), cap III (H tir 50 - 100 cm) va
cap IV (H > 100 cm).

-'Ty 1é cay tai sinh c6 trién vong duoc tinh theo
cong thuec:

X% = 2~ x 100 ©2-5)
N

Trong do: n 1a s6 cay tai sinh co6 trién vong; N
la tong so6 cay tai sinh diéu tra.

S6 lieu diéu tra duoc tinh toan, xtt 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. bic diém phan bé va 1am hoc cia Hoang
dan gia

3.1.1. Dic diém phan bo cia Hodng din gid

Béng 1. Chi tiét cic tuyén diéu tra

Tuvén Toa do diém | Toa do diém | Do cao so voi muc Chiéu dai | Kiéurung dién | Tan suat
Y dau X, Y) cudi X,Y) nudc bién (m) tuyén (km) | hinh trén tuyén | bat gap
.| Ni2836" | N1#3002° os7 . }ﬁmg. tu ?h o Thuong

E108032’22” E108033’17” ’ On ‘g-I?O Aa lm Xuyen
va la rong
, | N1e2920" | N1asoo1” o7 ; g tuniuen | R4
E108°34'10” | E108°3429” on glao ;a kum ) - thuong
va la rong xXuyén
g | NIESOL9 ) NIESL1E 1.076 3 o g i ki |t
E108°34'41” | E108°36'13” ' g LA . N
va la rong xXuyén

Hinh 1. Kiéu ring noi c6 cay Hoang dan gia
Két qua diéu tra cho thay, Hoang dan gia phan
bo & ca tuyén 3 voi tan xuat bat gap kha thuong

Xuyeén, tap trung chu yéu trong kiéu rimg tu nhién
hén giao 14 kim va 14 rong tai Khu Bao ton thién
nhién Kon Chu Rang, véi do cao trong khoang tur
887 - 1.076 m so voi muc nudc bién.

3.1.2. Dic diém lam hoc cua Hoang dan gid

3.1.2.1 Cau tric mat do va mot so chi tiéu sinh
truong

Mat do tang cay cao va mot so chi tiéu sinh
truéong ctia 1am phan c6 Hoang dan gia phan bo
duoc thé hién qua bang 2.

Két qua bang 2 cho thdy, mat do tang cay cao
ctia 1am phan c6 Hoang dan gia phan bo dao dong
tir 480 - 640 cay/ha. Puong kinh ngang nguc
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trung binh khong chénh léch nhiéu gitta 3 OTC
dao dong tir 22,6 - 27,7 cm. Chiéu cao trung binh
3 OTC dao dong tur 19,3 - 21,1 m khong c6 su
chénh léch dang ké. Mac du kiéu rimg cay Hoang
dan gia phan b6 tai cac OTC déu 1a kiéu rimg hon
giao 14 kim va 1a rong nhung trit luong cuta timg
OTC lai c6 su bién dong lon. O OTC ky hiéu

GLO03 vo6i trix luong 16n nhat dat 665,6 m®, con tai 2
OTC ky hieu GLO1 va GLO2 c6 trit lwong thap
hon, twong tng voi 268,1 m® va 318 m®. Trong cac
OTC diéu tra, da s6 cac cay Hoang dan gia thuoc
tang cay cao c6 pham chat tot. Tai OTC ky hiéu
GLO03, c6 toi 75% so cay Hoang dan gia c6 pham
chat tot.

Bang 2. M4t d¢ va cac chi tiéu sinh trudng ctia 1am phan c6 Hoang dan gia

A vin 2 N D, Hvn M/ha Chat luong (%)
O tiéu chuan (OTC) (cay/ha) (cm) (m) () A B C
GLO1 Hoang dar} gia 80 45,8 24,2 168,6 69,0 31,0 0,0
Lam phan 480 24,0 19,3 318,1 60,0 34,0 6,0
GLO? Hoang dar} gia 240 27,6 21,4 182,1 68,8 31,2 0,0
Lam phan 500 22,6 19,6 268,1 57,0 35,0 8,0
GLO3 Hoang d:‘n} gia 115 447 25,9 285,3 82,6 17,4 0,0
Lam phan 640 27,7 21,1 665,6 75,0 19,5 5,5

Ghi chu: GLO1 13 OTC s6'1 tai Gia Lai; GL0O2 Ia OTC s6' 2 tai Gia Lai: GLO3 12 OTC s6' 3 tai Gia Lai: N
14 s0 cdy trén 1 hecta; D1.3 Ia trung binh durong kinh ngang nguc; Hvn Ia chiéu cao wit ngon; M/ha Ia triv

lirong trén 1 hecta.

Mat do Hoang dan gid trong cac 1lam phan
nhin chung 1a kha cao, tir 80 - 240 cay/ha. Cac chi
tiéu sinh truong vé dudng kinh va chiéu cao trung
binh ctia Hoang dan gia déu vuot hon so voi cac
chi tiéu trung binh cta lam phan. Puong kinh
ngang nguc trung binh cao nhat 1a OTC GLO1
(45,8 cm), gap 1,9 lan so voi lam phan. Tiép dén 1a
cac OTC GLO02 va GL03, gap 1,6 va 1,2 lan so véoi
lam phan. Chiéu cao trung binh ctia Hoang dan gia
thap nhat tai OTC GL02 1a 21,4 m va cao nhat tai
OTC GLO03 1a 25,9 m. Trir luong gb ctia Hoang dan
gia tai OTC GLO3 la cao nhat véi 285,3 m®, con tai
OTC GLO1 1a thap nhat voi 168,6 m®. So luong cay
Hoang dan gia c6 chat luong tot cao trén ca 3 1am
phan, dat tir 68,8% tai OTC GL02 dén 82,6% tai
OTC GLO3 trén téng so ca thé Hoang dan gia tang

cay cao trong lam phan.

Cac chi so vé duong kinh, chiéu cao va chat
luong cay Hoang dan gia tai ca 3 OTC déu cao hon
so voi lam phan cho thdy cay Hoang dan gia thich
ung tot voi cac diéu kién moi truong va sinh thai
tai Gia Lai. Cay Hoang dan gia cting cho trir luong
g6 1on so voi lam phan (bang 0,4 dén 0,6 1an so voi
lam phan), cho thay Hoang dan gia co6 tiém nang
dé phat trién thanh cay trong phuc hoéi rimg trong
tuong lai.

3.1.2.2. Cau triic t6 thanh ting ciy cao

Tai khu vuc nghién ctru, thanh phan loai tham
gia vao tang cay cao rat da dang voi so loai dao
dong tir 16 dén 36 loai/OTC. So loai chinh tham
gia vao cong thtrc t6 thanh ctia ttmg OTC 1a 5-7
loai, cu thé tai bang 3.

Bang 3. T4 thanh ting cay cao trong cac lam phan c6 Hoang dan gia

Tong s6 | So loai tham IV.% ctia
OTC | loai trong | gia vao cong Cong thuc t6 thanh Hoang
OTC thiec t6 thanh dan gia
16,7 Hoang dan gia + 12,5 Tram tia + 8,3 Tram wight +
GLO1 36 6 7,3 Coc da + 5,2 Cong tia + 5,2 Goi nép + 44,8 Loai khac 16,7
48,0 Hoang dan gia + 11,0 Cong tia + 8,0 Tram wight +
GLO2 16 6 6,0 Tram tia + 5,0 Coc da + 5,0 Cho x6t + 17,0 Loai khac 48,0
18,0 Hoang dan gia + 12,5 Tram tia + 12,5 Cong tia +
GL03 30 7 10,2 Tram wight + 6,3 Coc da + 5,5 Go dong bac bo + 18,0
5,5 Cho x6t + 29,7 Loai khac

Tur két qua ctia bang 3 cho thay, tai OTC ky hieu  Tram tia, Tram wight, Céc @4, Cong tia, Goi nép. Tai
GLO1 c6 6 loai chiém uwu thé gom Hoang dan gia,
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Hoang dan gia, Cong tia, Tram wight, Tram tia, Coc
d4, Cho xot. Tai OTC ky hiéu GLO03 c6 5 loai chiém
uu thé 1a Hoang dan gia, Tram tia, Cong tia, Tram
wight, Coc da, Go dong bac bo va Cho xot.

Hinh 2. Piéu tra ting cay cao tai Khu Bdo ton
thién nhién Kon Chu Ring

Theo Daniel Marmilod (1982) trong rung
nhiét doi, loai cay nao co tri s6 IVi% > 5% 1a loai wu
thé cta lam phan [12]. Theo két qua nghién ctru
cua Thai Van Tring (1978), ty 1é chung ctia nhom
dudi 10 loai chi€ém trén 40% duoc coi 1a nhom loai
uu thé [4]. Dua vao hai quan diém trén thi 3 cong
thiec t6 thanh tang cay cao déu dap tng d yéu cau
1a nhom loai wu thé; trong do Hoang dan gia la loai
uu thé voi hé s t6 thanh hay chi s6 IVi kha cao, tir
17,7% (OTC GLO01) dén 48% (OTC GL02).

Tt céc chi tieu diéu tra cho thay, Hoang dan
gia tai khu vuc nghién cttu c6 sinh trueong va phat
trién tot, mat do Hoang dan gia kha cao tai day la
do co diéu kién khi hau thich hop va nhing nim

gan day ring duoc bao ve tot. Cac loai cay go quy,
dac biét nhu Hoang dan gia, trudc day ting bi khai
thac manh, nhitng cay con lai hién nay déu 1a cay
tai sinh dién hinh cho rimg tu nhién hon giao la
kim va 14 rong dang trong qua trinh phuc hoi sau
tac dong. Cac loai chiém wu thé trong cong thic to
thanh hau hét 1a cac loai cay dac trung cta khu
vuc nui dat trong ving nghién ctu.

Két qua nghién cttu nay hoan toan phu hop voi
nghién ctu trude day vé loai Hoang dan gia. Tir két
qua nghién ctu vé cau truc mat do, dac diém sinh
truong va cau tric t6 thanh tang cay cao cho thdy, co
thé ap dung cac bién phap lam sinh nhu khoanh nu6i
xuc tién tai sinh khong trong bé sung hodc c6 trong
b6 sung Hoang dan gia vao trang thai rimg phuc hoi,
lam giau rimg bang loai Hoang dan gia & trang thai
rimg nghéo dé tao nén kiéu rimg hon giao Hoang dan
gia voi cac loai cay ban nhu Tram tia, Tram wight,
Cong tia va Coc da, trong do Hoang dan gia thuoc
nhom cay tang cao, chiém wu thé trong lam phan.

3.2. Dic diém tai sinh ty nhién noi c6 Hoang
dan gia phan bé

321 Mat do, t0 thanh ting cay tdi sinh cua
céc 1am phan cé Hodng dan gid

Két qua diéu tra tai sinh tu nhién ctia cac lam
phan c6 Hoang dan gia phan bo vé mat do va té
thanh tang cay duoc tong hop tai bang 4.

Bang 4. Mat d9, t3 thanh cay tai sinh trong c4c lam phin c6 Hoang dan gia

OTC |  Loaicay (gi‘f/gz) 1321 T6 thanh cay tai sinh
Hoang dan gia 0 18,8 Dung khac thuong + 14,6 Re 1a bac + 12,5 Tram
GLO01 Lam phan 3 840 11 sung + 12,5 Tram Wight +6,3 Qh(‘)i mbi long + 6,3 Tram
tia + 29,2 loai khac
GLO2 Hoang dan gia 3.680 5 58,2 Hoang dan gia + 10,1 Tram wight + 6,3 Sum nhat +
Lam phan 6.320 5,1 Re la bac + 5,1 Tram tia + 15,2 Loai khac
GLO3 Hoang dan gia 3.280 6 47,1 Hoang dan gia + 9,2 Khao thom + 8,0 Su 14 thon +
Lam phan 7.040 8,0 Re 1a bac + 6,9 Tram wight + 5,7 Bta + 14,9 loai khac

Két qua tai bang 4 cho thay, mat do cay tai
sinh tai cac 1am phan c6 Hoang dan gia phan bo
dao dong lon tir 3.840 dén 7.040 cay/ha. Thanh
phan cac loai tai sinh rat da dang, cac 1am phan
déu co tir 5 - 11 loai duoc xac dinh 1a co cay tai
sinh. Té thanh cay tai sinh cha yéu la nhimg cay
uu thé nhu: Hoang dan gia, Tram tia, Tram wight,
Dung khac thuong, Choi moi 16ng, Re 1a bac, Sum
nhat, Khao thom, v.v...

Phan tich so lieu tit bang 4 cho thay, cay
Hoang dan gia c6 mat d6 tai sinh kha Ion (tr 3.280
dén 3.680 cay/ha) va duoc phan bo & cac cap chiéu
cao khac nhau tir < 20 cm dén >100 cm. Trong su
phat trién do, cay Hoang dan gia da co su tuong ho
dé phat trién cung nhiéu loai va cac loai twong ho
cht yéu voi cay Hoang dan gia 1a cay Khao thom,
Re 14 bac, Su 14 thon (thudc ho Long ndo) va Tram
sung, Tram wight, Tram tia (thuéc ho Sim).
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Kha nang phat trién tot cia Hoang dan gia
biéu hién bang mat do lon va tham gia nhom loai
uu thé trong cong thic t6 thanh tai 2 1am phan 1a
OTC GL02 va OTC GL03 cho thay, diéu kién tu
nhién tai khu vuc nghién cttu 1a phu hop véi sinh
truong va phat trién ctia Hoang dan gia. Riéng doi
voi OTC GLO1 khong ghi nhan cé cay Hoang dan
gia tai sinh, trong khi mat do tai sinh tong cac loai
chi bang 54,5% OTC GL03 va 60,7% OTC GL02, c6
thé do khu vuc ndy c6 mot so yéu to vé sinh thai
lam anh huong dén 16p cay tai sinh, dac biét cay tai
sinh Hoang dan gia dan dén cay khong thé phat
trién duoc, trong d6 yéu t6 do tan che tuong doi
cao va nhiéu day leo va tang cay bui kha day la
nguyén nhan khong nhoé anh hudng dén 1op cay tai
sinh. Vi vay, dé xuc tién tai sinh cac loai cay tang
cao noi chung, loai Hoang dan gia noi riéng can
thiét thuc hién cac bién phap ky thuat nhu phat
ludng day leo, cay bui nham hé tro cay tai sinh

phat trién vuot qua tang cay bui dé vuon lén quang
hop trong diéu kién thuan loi.

3.2.2. Nguon goc, chat lrong va phan bo cay
tdi sinh theo cap chiéu cao

3.2.2.1 Nguoén goc, chat lrong va phan bo cay
tdi sinh theo cap chiéu cao cua lam phan coé Hoang
d4n gid phan bo

Nang luc tai sinh ctia cac trang thai rung co
Hoang dan gia phan b6 duwoc danh gia theo cac
chi tiéu vé phan cap chiéu cao, chat luong va
nguon goc tai sinh. Nang luc tai sinh phan anh
mtc do thuan loi ctia diéu kién hoan canh doi voi
qua trinh phat tan, ndy mam hat giéng va qua
trinh sinh truéng ctia cay me, cay con. Trén co s&
s6 diéu tra, cac chi tiéu vé nguon goc, chat luong
va phan bo cay tai sinh theo cdp chiéu cao cta
lam phan c6 Hoang dan gia phan bd duoc téng
hop & bang 5.

Bang 5. Phan bé cay tai sinh theo cdp chiéu cao, cip chat luong va theo ngudn goc ctia 1am phén c6

Hoang dan gi4 phan bo
OTC Chiéu cao (%) , Chat luong (%) , Ngudn goc (%)
<20cm | 20-50cm | 50-100cm | >100cm | Tot | Trung binh | Xau | Hat Choi
GLO1 4,2 16,7 29,1 50,0 83,3 12,5 4,2 87,5 12,5
GL02 481 12,7 12,7 26,5 82,3 12,6 5,1 92,4 7,6
GLO3 54,0 4,6 13,8 28,7 77,0 14,9 8,1 87,4 12,6

Két qua tai bang 5 cho thay, phan b6 so cay tai
sinh theo cdp chiéu cao 1a gidm dan, trong do6
nhiéu nhat 1a 16p cay nho, ¢ day la < 20 cm; diéu
nay dung véi OTC ky hiéu GLO2 va GL03, nhung
OTC ky hieu GLO1 cho két qua nguoc lai cé thé do
anh hudng boi cac yéu to vé sinh thai. Cay tai sinh
ctia 1am phan & cap chiéu cao nhé hon 20 cm c6 ty
1é cao nhat 1a 54,0% tai OTC ky hiéu GLO3; ty 1é cay
tai sinh & chiéu cao tir 20 - 50 cm dat 16,7% tai OTC
GLO1; ty lé cay tai sinh & chiéu cao tir 50 dén 100
cm dat 29,1% tai OTC ky hiéu GLO1; ty 1é cay tai
sinh trién vong (co chiéu cao trén 100 cm) chiém

ty 1é cao nhat tai OTC ky hiéu GLO1 véi ty 1é dat
50,0%. Vé nguon goc, hau hét cay tai sinh tai khu
vuc nghién cttu c6 nguon goc tir hat, ty 1é cay hat
cao nhat dat 92,4% & OTC ky hiéu GL02 va thap
nhat 1a 87,4% & OTC ky hiéu GLO03. Vé chat luong,
ty e cay tai sinh c6 chat luong tot cao nhat tai OTC
ky hieu GLO1 1a 83,3%, thap nhat tai OTC ky hiéu
GLO03 1a 77%; nguoc lai ty lé cay chat luong xau &
OTC ky hiéu GLO1 1a it nhat 4,2% va & OTC ky
hiéu GLO3 cao nhat 1a 8,1%.

3222 Nguon goc, chat lirong va phan bo cay
tdi sinh Hoang dan gid theo cap chiéu cao

Bang 6. Phan bd cay tai sinh theo cdp chiéu cao, cip chat lugng va theo nguén géc ctia loai Hoang dan gia tai
Khu Béo tdn thién nhién Kon Chu Ring

OTC Chiéu cao (%) Chat luong (% Nguon goc (%)
<20cm | 20-50cm | 50-100cm | >100 cm | Tot | Trung binh | Xdu | Hat | Choi
GLO1 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
GLO2 82,6 8,7 0,0 8,7 82,6 17,4 0,0 95,7 4,3
GLO3 100,0 0,0 0,0 0,0 72,3 17,0 10,7 | 82,9 17,1

Nguén goc cay Hoang dan gia tai sinh sé quyét
dinh dén diac diém va tinh chat cay truong thanh

trong tuong lai. Vi tai sinh hat sé giup cay Hoang
dan gia con khoe manh va co bo ré chac chan, dam
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bao cung cap du dinh duong cho qua trinh phat
trién vé sau. Nguoc lai, tai sinh chéi sé dam bao
nhanh chéng cé ty lé cay Hoang dan gia con cao
tréen nén than cay da truong thanh nhung nhuoc
diém 1a cay co6 suc song yéu, giam kha nang chong
chiu [12]. Pac diém tai sinh te nhién cta cay Hoang
dan gia, bao gdbm nguon goc, chat luong va phan bo
cay tai sinh theo cap chiéu cao, tai khu vuc nghién
ctru duoc thé hién trong bang 6.

Két qua bang 6 cho thdy, trong 3 OTC cay
Hoang dan gia chi tai sinh tai OTC ky hiéu GL02
va OTC ky hiéu GLO3, tai OTC ky hiéu GLO1
khong ghi nhan cay Hoang dan gia c6 cay con tai
sinh. Pay co thé 1a do anh huéng ctia mot s6 yéu
to sinh thai dan dén cay con Hoang dan gia khong
thé phat trién duoc. Nhung voi 2 OTC con lai, cay

Hoang dan gia con lai c6 diéu kién tot vé sinh thai
dé phat trién.

Chiéu cao cay Hoang dan gia tai sinh chu yéu
la & cap chiéu cao nhoé hon 20 cm, ty 1é cay tai sinh
trién vong rat thap dan dén kha nang phat trién
ctia rimg Hoang dan gia trong twong lai bi han ché.
Cay Hoang dan gia con tai khu viee nghién cttu cht
yéu c6 nguon goc tai sinh tir hat véi 95,7% tai OTC
ky hiéu GL02, chat luong cay tai sinh tot dat 82,6%.
Mic du Hoang dan gia tai sinh chtt yéu bang hat
c6 nhiéu kha ning phat trién thanh ring tot do co
bo ré cam sau vao long dat giup cay chic khoe va
cung cap dua dinh duong nhung ciing can thuc
hién mot s6 bién phap ky thuat xuc tién tai sinh tu
nhién, ddm bao nang cao hon ty lé cay tai sinh
trién vong cho tang cay cao trong tuong lai.

Hinh 3. Cay Hoang dan gia t4i sinh tir nhién tai Khu Bao ton thién nhién Kon Chu Riing

Tt két qua nghién ctu vé mat do, t6 thanh,
ngudn goc va chat luong cay tai sinh Hoang dan gia
cho thdy, mac du mat do cay tai sinh kha cao, t6
thanh cay tai sinh gan tuong dong vdi tang cay cao,
nguon goc cay tai sinh hau hét 1a tir cay hat va ty le
cay tai sinh c6 chat luong tot chiém ty le kha lon.
Tuy nhién, hau hét cay tai sinh & cap chiéu cao nho
hon 20 cm, c6 nghia la chua phai 1a cay tai sinh
trién vong vi chua vuon lén duoc qua tang cay bui
dé phat trién thanh cay truong thanh, tham gia vao
tang tan chinh trong tuong lai. Pé xtuc tién tai sinh,
can trién khai cac bién phap y thuat lam sinh dé
nang cao ty lé cay tai sinh phan b déu theo cac cap
chiéu cao, bao dam cac cay lop ké can sin sang
tham gia vao tang cay cao trong tuong lai.

4. KET LUAN

Tai Khu Bao ton thién nhién Kon Chu Rang da
ghi nhan phan bo cta loai Hoang dan gia trong cac
lam phan rimg tu nhién hén giao 14 kim va 14 rong,
chu yéu & khu vue c6 do cao khoang 887 - 1.076 m
so voi muc nudc bién. Tai cac 1am phan c6 Hoang
dan gia phan bo thi Hoang dan gia 1a loai wu thé,
mat do tang cay cao ctia 1am phan dao dong tir 480

- 640 cay/ha, mat do cay tai sinh cta lam phan ti
3.840 - 7.040 cay/ha.

Cay Hoang dan gia tham gia vao cac cong thic
t6 thanh tang cay cao tai ca OTC nghién cttu, mat
do cay Hoang dan gia & tang cao phan b6 khong
déng déu dao dong tir 80 - 240 cay/ha. Cay Hoang
dan gia chi tai sinh trong 02 OTC duoc nghién cttu
(GL02 va GL03), OTC ky hiéu GLO1 khong co6 cay
con Hoang dan gia tai sinh. S6 luong cay Hoang
dan gia tai sinh trong 1am phan cao dao dong tir
3280 - 3680 cay/ha, hau hét déu tai sinh bang hat
(82,9 - 95,7%), c6 pham chat tot (72,3 - 82,6%). Tuy
nhién, s6 luong cay tai sinh kha nhiéu, nhung chu
yéu tap trung chiéu cao nho hon 20 cm, ty lé cay
tai sinh c6 trién vong rat thap. Vi vay, can thiét
phai thuc hién cac nghién ctru vé sinh thai va cac
bién phap ky thuat lam sinh dé xuc tién tai sinh dé
tao thé he cay tai sinh Hoang dan gia ké can cho
ring Hoang dan gia trong tuong lai.
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DISTRIBUTION AND SILVICULTURAL CHARACTERISTICS OF Dacrydium elatum (Roxb.)
Wall IN KON CHU RANG NATURE RESERVE, GIA LAI PROVINCE
La Anh Duong?, Nguyen Tuan Duong?, Truong Tat Do?
Vietnamese Academy of Forest Sciences
? Bac Giang Agriculture and Forestry University
*Vietnam Administration of Forestry
Abstract
Dacrydium elatum (Roxb.) Wall, belonging to the family Podocarpaceae, is a rare and valuable
timber species. Its wood is fine-textured, straight-grained, aesthetically pleasing, moderately hard,
of medium weight, and classified in Group II according to TCVN 12619-2:2019. Field investigations
in the Kon Chu Rang Nature Reserve, Gia Lai province, revealed that D. elatum occurs at elevations
ranging from 887 to 1.076 m above sea level, within mixed coniferous-broadleaf natural forests. In
forest stands where D. elatum is present, the density of the upper tree layer ranges from 480 to 640
trees/ha, with mean diameter at breast height (D1.3) from 22,6 to 27,7 cm and mean total height
from 19,3 to 21,1 m. The density of D. elatum itself ranges from 80 to 240 trees/ha, and the species
contributes to the dominant group in the stand composition of the upper tree layer. Natural
regeneration in these stands reaches densities of 3.840 to 7.040 seedlings/ha. Among the three
sample plots, two contained regenerating D. elatum, with densities ranging from 3.280 to 3.680
seedlings/ha. Most individuals regenerated from seeds (82,9 - 95,7%) and were of good quality
(72,3 - 82,6%). However, regeneration is mainly concentrated in the height class below 20 cm, with
few seedlings showing good growth potential, which may limit the number of mature individuals in
the future. Therefore, further research as well as conservation and silvicultural measures to
promote regeneration of D. elatum are essential to ensure the establishment of replacement
cohorts in the Kon Chu Rang Nature Reserve.
Keywords: Dacrydium elatum, distribution, silvicultural characteristics, Kon Chu Rang Nature Reserve.
Ngay nhan bai: 15/5/2025
Ngay chuyén phan bién: 02/7/2025
Ngay thong qua phan bién: 05/8/2025
Ngay duyét ding: 26/9/2025

86 NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 10/2025



KHOA HOC & CONG NGHE

DANH GIA KET QUA THUC HIEN QUY HOACH, KE HOACH
SU DUNG DAT HANG NAM TAI HUYEN NGA SON,
TINH THANH HOA GIAI DOAN 2021 - 2024

TOM TAT

Nguyén Dinh Trung!, Nguyén Quang Thi?"

! Hoc vién Nong nghiép Viét Nam

? Truong Pai hoc Nong Lam, Pai hoc Thai Nguyén
"Email: nguyenquangthi@tuat edu.vn

Nghién ctru nham danh gia thuc trang va dé xuat giai phdp nang cao hiéu quéa thuc hién quy
hoach, ké hoach st dung dat (QHKHSDD) giai doan 2021 - 2024 huyén Nga Son (nay 1a céac xa:
Nga Son, Nga Thang, Ho Vuong, Tan Tién, Nga An, Ba Dinh, tinh Thanh Ho6a). Cac phuong phap
nghién cttu st dung 1a: Diéu tra thit cap, diéu tra so cap, danh gia theo thang do 5 cap ctia Likert,
danh gia theo chi tieu st dung dat (SDD) va két qua thuc hién cac cong trinh, du an. Két qua
nghién ctru cho thay, QHKHSDD duoc duyet rat cham so véi quy dinh; tén goi cac chi tieu SDD
gitta cac thoi ky cé su khac biét rat nhiéu. C6 74/96 chi tieu SDD (chiém 77,08%) dat muc thuc
hién rat tot (28 chi tiéu dat nong nghiép, 42 chi tieu dat phi nong nghiép, 4 chi tiéu dat chua st
dung). Co toi 15 chi tieu SDD (chiém 15,63%) thuc hién ¢ muc rat kém (100% la dat phi nong
nghiép). Két qua diéu tra 30 can bo cho thay, 3/8 tiéu chi duoc danh gia & muc rat tot; 5 tieu chi &
muc tot. Tt d6 dé xuat giai phap dé nang cao hiéu qua lap va thuc hien QHKHSDD.

Tt khoéa: Ch/ tiéu sir dung dat, ké hoach str dung dat, huyén Nga Son, quan ly dat dai.

1. DAT VAN BE

QHKHSDD 1a co s¢ dé thuc hién viéc giao dat,
cho thué dat, cho phép chuyén muc dich SDD va
cap gidy ching nhan quyén st dung dat
(GCNQSDD). K& hoach st dung dat (KHSDD) 1a
viéc phan ky quy hoach st dung dat (QHSDD)
theo thoi gian dé thuc hién [1]. Thoi gian qua,
QHKHSDD duoc thuc hién theo huéng ti€p can
téong hop, liéen nganh, tinh dac thu, lién két, bao
dam su can bing giita nhu cau SDD cua cac
nganh, linh vuc, dia phuong va tré thanh céng cu
quan trong dé Nha nudc thong nhat quan ly, phan
b6 va SDD dai [2], dap tmg nhu ciu phat trién
kinh té - xa hoi (KTXH), dam bao quoc phong, an
ninh. QHKHSDD 1a co s¢ dé thuc hién chuyén
dich co cau SDD dong bo véi co cau KTXH, co cau
dau tu va chuyén dich co cau lao dong [3]. Bén
canh d6, cong tadc nay van ton tai mot so bat cap
can khic phuc, thao go [4].

Ngay 28/9/2021, UBND tinh Thanh Hoéa ban
hanh Quyét dinh s6 3770/QD-UBND vé viéc phé

duyéet QHSDD thoi ky 2021 - 2030 va KHSDD nam
2021 huyén Nga Son [5] (nay la cac xa: Nga Son,
Nga Thang, H6 Vuwong, Tan Tién, Nga An, Ba
binh, tinh Thanh Héa). Hang nam, KHSDD duoc
UBND huyeén lap va UBND tinh phé duyét. Day
chinh 1a co s& phap ly thuc hién giao dat, cho thue
dat, cho phép chuyén muc dich SDDb va cép
GCNQSDD trén dia ban huyén Nga Son. Tuy
nhién, viéc 1ap va thuc hién QHKHSDD chua cé
danh gia tong thé vé két qua thuc hién trong thoi
gian qua. Chinh vi vay, viéc danh gia thuc trang va
dé xuat giai phap nang cao két qua thuc hién
QHKHSDD huyén Nga Son, tinh Thanh Hoa la rat
can thiét nham nang cao hiéu qua cong tac quan ly
nha nuoc vé dat dai.
2. PHUONG PHAP NGHIEN CUU

- Phuong phdp thu thap so liéu: So6 lieu thit cap
duoc thu thap tir cac soé, ban, nganh cta tinh
Thanh Hoa; cac phong, ban tai huyén Nga Son
truoc day. So lieu so cap duoc thu thap qua diéu
tra 30 can bo chuyén moén trong linh vuc néng
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nghiép, dia chinh, xay dung tai cac xa/thi tran va
cac phong, ban ctia huyén.

- Phuong phdp xir Iy s6 liéu: St dung phan
mém SPSS dé phan tich va xit ly cac so lieu diéu
tra. Thuc trang thyc hién KHSDD dwoc danh gia
thong qua 3 nhom tiéu chi: (1) Két qua lap va phé
duyéet QHKHSDD theo cac quy dinh ctia phap luat;
(2) Chi tieu SDD duoc danh gia thong qua viéc so
sanh vé dién tich gitta két qua thuc hién voi
QHKHSDD da duyét, bao gom so sanh gia tri
tuyét doi (theo dién tich ha) va so sanh twong doi
(ti 1é %). Vé ti l¢ % duoc chia thanh cac nhéom theo
ti 1é chénh léch d (d duoc tinh bing gia tri tuyét
doi ctia hiéu so gitta ti 1é thuc hién va quy hoach
(QH) voi 5 murc danh gia, tuong tmg véi 5 diém: Idl
< 10% - twong tng voi muic rat tot; 10% < 1dl < 20%:
mtc tot; 20,01% < |d| < 30%: muc trung binh; 30,01%
< Idl < 40%: mic kém va Idl > 40%: muc rat kém [6,
71; (3) St dung thang do 5 mic cua Likert [8, 9]
voi chi s6 danh gia chung (PTB) 1a trung binh c6
trong s0, thang danh gia chung 1a: Rat cao/rat tot:
DTB > 4,20; cao/tot: 3,40 < DTB < 4,20; trung
binh: 2,60 < DTB < 3,40; thap/kém: 1,80 < DTB <
2,60; rat thap/rat kém: DTB < 1,80.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dic diém dia ban nghién ctru

Huyén Nga Son (nay la cac xa: Nga Son, Nga
Thang, Ho Vuong, Tan Tién, Nga An, Ba Dinh,
tinh Thanh Héa) 1a huyén dong bing ven bién
nam cach thanh pho Thanh Héa khoang 40 km vé
phia Dong va cach Quoc 16 1A khoang 14 km, voi
dién tich tu nhién (DTTN) 1a 15.775,40 ha. Nam
2024, toc do ting gia tri san xuat trén dia ban
huyén dat 6,81%, trong d6 nganh néng, lam nghiép
va thuy san tang 4,47%; nganh cong nghiép, xay
dung tang 6,92%; cac nganh dich vu tang 8,2%. Thu
nhap binh quan diau nguoi dat 66,82 triéu
déng/nguodi/nam. Vé cong tac xay dung nong
thon méi (NTM), binh quan xa trén dia ban huyén
dat 11,7 tiéu chi NTM nang cao theo B¢ tiéu chi xa
NTM nang cao giai doan 2024 - 2025, huyén dat
7/9 chi tiéu huyén NTM nang cao; nam 2024, uéc
c6 02 xa dat NTM kiéu mau, 3 xa dat NTM nang
cao, 19 thon dat thon NTM kiéu mau [10]. Dién
tich ty nhién ctia huyén la 15.775,40 ha, trong do
dat nong nghiép 1a 9.149,20 ha, chiém 58,00%; dat

phi nong nghiép 1a 5.115,44 ha, chiém 32,43%; dat
chua stt dung 1a 1.510,76 ha, chiém 9,58% [11].
Tinh hinh bién dong SDP huyén Nga Son giai
doan 2021 - 2024 duoc thé hién ¢ hinh 1.

1o Wm 1.506,84 ha TWWWHMN%M

10.000

8.000

6.000

4.000

2.000

0

Nam 2021 Nam 2024

=Nhom dat nong nghiép  11Nhom dat phi nong nghiép  » Nnom dat chua sir dung

Hinh 1. Bién dong stt dung dat huyén Nga Son
giai doan 2021 - 2024

Nguon: UBND tinh Thanh Hoa (2025, 2022) [11, 12].

Giai doan 2021 — 2024, dién tich dat phi nong
nghiép va chua st dung ting, dat nong nghiép
giam. Trong @6, DTTN nam 2024 giam 4,57 ha so
voi nam 2021. Pat nong nghiép co6 9.149,20 ha,
giam 51,82 ha so voi nam 2021. Dat phi nong
nghiép la 5.115,44 ha, tang 43,33 ha so voi nam
2021. Pat chua st dung 1a 1.510,76 ha, tang 3,92
ha. Thay d6i dién tich cac loai dat do chuyén muc
dich phuc vu nhu cau phat trién KTXH, su sai khac
vé tieu chi phan loai dat va phuong phap thong keé
dat dai qua céc thoi ky.

3.2. Két qua thuyc hién ké hoach SDD hing nam

321 Cong tic lap quy hoach, ké hoach SDP
hang nam

Céc van ban phé duyét QHKHSDD hing nim
duoc thé hién trong bang 1. Theo quy dinh,
KHSDD hang nam cap huyén da duoc hoan thién,
co quan c6 chirc nidng quan ly dat dai cdp tinh
trinh UBND cép tinh phé duyét xong truéc ngay
31 thang 12 hang nim (Diéu 21, Nghi dinh s6
102/2024/NDb-CP) [13]. Két qua & bang 1 cho
thdy, hau hét phuong an QHKHSDD duoc duyét
cham dén rat cham so voi ké hoach (KH). Nam
2021 va 2022, KHSDD phé duyét cham tx 9 - 10
thang. Nam 2023, KHSDD dugc phé duyét som
hon nhung van cham 6 thang 3 tuan. Pén nam
2024 va 2025, viéc phé duyet KHSDD da sém hon
nhiéu so voi cac nam trudc do nhung van cham 2 -
3 thang. Diéu nay gay kho khian trong cong tac
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phai dap ung kip thoi nhu cau dat cho phat trién
KTXH.

quan ly dat dai cua dia phuong, dic biét 1a hoat
dong chuyén muc dich SDD, trong khi d6 trén dia
ban c6 bién dong vé dat dai phic tap, doi hoi can

Bang 1. Tinh hinh 1ap KHSDD huyén Nga Son

Ké hoach nam Van ban phé duyét Thoi gian phé duyét
Nam 2021 Quyét dinh so 3770/QD-UBND [5] Cham 9 thang
Nam 2022 Quyét dinh s6 3614/QD-UBND [12] Cham 10 thang
Nam 2023 Quyét dinh so6 2600/QD-UBND [14] Cham 6 thang 3 tuan
Nam 2024 Quyét dinh s6 935/QD-UBND [15] Cham 2 thang 1 tuan
Nam 2025 Quyét dinh s6 776/QD-UBND [11] Cham 2 thang 2 tuan

322 Két qui thuc hién cdc chi tiéeu SDP
trong KHSDD giai doan 2021 — 2024
- Két qua thuc hién KHSDD nam 2021:
Bang 2. Két qua thue hién KHSDD nam 2021

KHSDD nam 2021 duoc phé duyét tai Quyét
dinh s6 3770/QDb-UBND [5], két qua duoc thé
hién trong bang 2.

Dien tich | Keétqua Do chénh lech
TT Chi tieu SDD Ma theo ké | thuc hién | Dién tich Tole
hoach (ha) (ha) (ha) yle ()
7=05/9*
1 2 3 4 5 6=5-4 100-100
Téng dién tich tu nhién 15.779,97 | 15.779,97 0,00 0,00
1 bat nong nghiép NNP 8.895,07 9.201,02 305,95 3,44
1.1 bat trong lua LUA 4.691,49 4.878,50 187,01 3,99
1.2 | bat trong cay hang nam khac HNK | 1.539,59 1.653,56 113,97 7,40
1.3 bat trong cay lau nam CLN 325,50 323,16 -2,34 -0,72
14 bat rimng phong ho RPH 333,74 333,74 0,00 0,00
1.5 | batriung diac dung RDD - - - -
1.6 bat rimng san xuat RSX 136,53 136,53 0,00 0,00
1.7 | Dat nuoi trong thiy san NTS 940,15 948,47 8,32 0,88
1.8 | batlam muoi LMU - - - -
1.9 bat nong nghiep khac NKH 928,07 927,06 -1,01 -0,11
2 bat phi nong nghiép PNN 5.389,83 5.072,11 -317,72 -5,89
2.1 bat quoc phong CcQP 34,21 34,21 0,00 0,00
2.2 bat an ninh CAN 2,55 2,20 -0,35 -13,73
2.3 | bat khu cong nghiép SKK - - - -
2.4 bat cum cong nghiép SKN 72,68 19,00 -53,68 -73,86
2.5 | bat thuong mai, dich vu TMD 8,76 2,56 -6,20 70,78
g | DA co SO san xudt phi mong | gpe | 7305 | 2517 | 4788 | 6554
nghiép
g7 |Pat sit dung cho hoat dong| qpo | g5 25,39 0,13 0,51
khoang san
gg | Dt san xuit vat licu xay dung, | goy | 1596 6,76 8,50 55,70
lam do gom
pg |Datphdt ti€n ha tang cap quoc |y | 9 ag063 | 996737 | -113,16 4,75
gia, cap tinh, cap huyén, cap xa
2.10 | Dat danh lam thang canh DDL - - - -
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2.11 | Dat sinh hoat cong dong DSH - - -
bat khu vui choi, gidi tri cong
2.12 cong DKV 1,67 1,67 0,00 0,00
2.13 | Dat ¢ tai nong thon ONT 2.110,34 2.052,06 -58,28 -2,76
2.14 | Dat ¢ tai do thi oDT 197,09 162,13 -34,96 -17,74
2.15 | bat xay dung tru s& co quan TSC 17,00 17,78 0,78 4,59
bat xay dung tru s& cta té chuc
2.16 su nghiép DTS 0.36 0.39 0,03 8,33
2.17 | bat xay dung co s& ngoai giao DNG - - - -
2.18 | Dat tin nguong TIN 7,93 7,00 -0,93 -11,73
2.19 | Dat song, ngoi, kénh, rach, suoi SON 348,91 347,89 -1,02 0,29
2.20 | bat c6 mat nueoc chuyén dung MNC 77,85 77,58 -0,27 -0,35
2.21 | Dat phi nong nghiép khac PNK 16,38 22,95 6,57 40,11
3 bat chua st dung CSD 1.495,07 1.506,84 11,77 0,79

Bang 2 cho thdy, chi tieu dat nong nghiép
duoc duyét la 8.895,07 ha, thuc hién 1a 9.201,02 ha,
vuot 3,44%, con 305,95 ha chua thuc hién. Ti 1é nay
cao hon so vdi két qua nghién ctru tai huyén Nghi
Loc, tinh Nghé An (1,52%) [6] va tai huyén Nho
Quan, tinh Ninh Binh (1,13%) [7]. Trong do, cé
3/7 chi tiéu vuot KHSDD, bao gom: Dat trong laa
dat 103,99%, dat trong cay hang nam khac dat
107,40% va dat nuoi trong thiy san dat 100,88%.
Nguyén nhan do viéc chuyén d6i cac nhom dat
nay sang phuc vu cac nhu cau stt dung khac nhu
dat phi nong nghiép khong thuc hién duoc. Co 2
loai dat thuc hién dat theo chi tieu KH duoc duyét
(dat rmg phong ho va dat ring san xuat). Tuy
nhién, van con 2/7 loai dat dat muc thap hon so
voi KH duoc phe duyét (dat trong cay lau nam dat
99,28% va dat nong nghiep khac dat 99,89%).

bat phi nong nghiép theo ké hoach duoc
duyét 1a 5.389,83 ha, thuc hién la 5.072,11 ha, dat
94,11%, thap hon so v6i két qua nghién ctu tai
huyén Nghi Loc, tinh Nghé An (96,14%) [6] va
tuong twong voi két qua nghién ctru tai huyén Nho

Quan, tinh Ninh Binh (94,39%) [7]. Trong d6, co
4/17 chi tiéu vuot KHSDD, bao gém: Dat sit dung
cho hoat dong khoang san, dat xay dung tru sé co
quan, dat xay dung tru s& cta t6 chirc sy nghiép va
dat phi nong nghiép khac. Co 2/17 loai dat thuc
hién dat theo chi tieu ké hoach duoc duyet (dat
quoc phong va dat khu vui choi, giadi tri cong
cong). Tuy nhién, van con 11/17 loai dat dat mic
thap hon so v6i ké hoach dugc phé duyét, trong do
c6 nhing loai dat dat két qua rat thap nhu: Dat
cum cong nghiép dat 26,14%; dat thuong mai, dich
vu dat 29,22%; dat co s& san xuat phi nong nghiép
dat 34,46% va dat san xuat vat liéu xay dung, lam
d6 gom dat 44,30%. Chi tieu dat chua stt dung theo
ké hoach duoc duyét 1a 1.495,07 ha, két qua thuc
hién 1a 1.506,84 ha, dat 100,79%. Trong do6, con
11,77 ha chua duwoc dwa vao st dung cho cac muc
dich phi nong nghiép va dat nong nghiép.

- Két qua thuce hién KHSDP nam 2022

KHSDD nam 2022 dugc phé duyét tai Quyét
dinh s6 3614/QD-UBND [12], két qua dugc thé
hién & bang 3.

Béng 3. Két qua thyc hién KHSDD nim 2022

Dientich | Kétqua Do chénh lech

TT Chi tieu SDb Ma theo KH | thuchién | Dién tich ¥ 16 %)

(ha) (ha) (ha) vEw

7=(/9*

1 2 3 4 5 6=5-4 100-100
Téng dién tich tu nhién 15.779,97 | 15.779,97 0,00 0,00
1 bat nong nghiép NNP | 8.993,43 9.180,99 187,56 2,09
1.1 | Dattréng laa LUA | 4.730,69 4.874,43 143,74 3,04
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1.2 | bat tréong cay hang nam khac HNK | 1.597,67 1.641,47 43,80 2,74
1.3 | Dat trong cay lau nam CLN 323,16 322,80 -0,36 -0,11
1.4 | bat ring phong ho RPH 333,74 333,74 0,00 0,00
1.5 | batriung dac dung RDD - - - -
1.6 | Dat ring san xuat RSX 136,53 136,53 0,00 0,00
1.7 | D4t nuoi trong thity san NTS 944,69 945,02 0,33 0,03
1.8 | Patlam muoi LMU - - - -
1.9 | bat nong nghiép khac NKH 926,95 926,99 0,04 0,00
2 bat phi nong nghiép PNN | 5.281,97 5.093,19 -188,78 -3,57
2.1 | bat quoc phong CcQP 34,21 34,21 0,00 0,00
2.2 | Patan ninh CAN 4,20 2,20 -2,00 47,62
2.3 | bat khu cong nghiép SKK - - - -
2.4 | bat cum cong nghiép SKN 71,10 19,00 -52,10 -73,28
2.5 | bat thuong mai, dich vu TMD 2,66 2,82 0,16 6,02
g6 | DAt co so san xuat phi nong| po | 4560 27,09 1853 | 40,62
nghiép
g7 |Pat st dung cho hoat dong| qpq | y5a9 25,39 0,00 0,00
khoang san
pg | DAt sin xudt vat lieu xay dung, | e | o6 6,76 0,00 0,00
lam do gom
2.9 gDi: f;a;ﬁe‘;agahzli ,Cfé?p ?{‘;OC DHT | 2.361,79 | 2.284,19 | -77,60 3,29
2.10 | Dat danh lam thang canh DDL - - - -
2.11 | Dat sinh hoat cong dong DSH - - - -
912 DAéit khu vui choi, gidi tri cong DKV 087 576 011 3.83
cong
2.13 | Dat ¢ tai nong thon ONT | 2.077,90 2.053,05 -24,85 -1,20
2.14 | Dat & tai do thi oDT 175,22 162,53 -12,69 -7,24
2.15 | bat xay dung tru sé co quan TSC 17,78 17,78 0,00 0,00
2,16 | Patxay dung tru b cia to chic | g | 5 0,99 0,60 153,85
su nghiép
2.17 | bat xay dung co sO ngoai giao DNG - - - -
2.18 | Dat tin nguong TIN 7,31 7,01 -0,30 -4,10
2.19 | Dat song, ngoi, kénh, rach, sudi SON 347,65 347,25 0,40 0,12
2.20 | bat c6 mat nueoc chuyén dung MNC 78,17 77,57 -0,60 -0,77
2.21 | bat phi nong nghiép khac PNK 22,95 22,86 -0,09 -0,39
3 | bat chua st dung CSD | 1.504,57 1.505,79 1,22 0,08

Bang 3 cho thdy, chi tiéu dat nong nghiép duoc
duyét 1a 8.993,43 ha, thuc hién 1a 9.180,99 ha, vuot
2,09%, con 187,56 ha chua thuc hién. Ti 1é nay cao
hon so v6i két qua nghién ctu tai huyén Nghi Loc,
tinh Nghé An (1,79%) [6] va tai huyén Nho Quan,
tinh Ninh Binh (1,45%) [7]. Trong d6, c6 3/7 chi

tieu vuot KHSDD, bao gém: Dat trong lua vuot
3,04%, dat trong cay hing nam vuot 2,74% do viec
chuyén doi sang dat phi nong nghiép khong thuc
hién duoc. Ngoai ra, c6 3/7 loai dat thuc hién dat
theo chi tiéu ké hoach (dat rimg phong ho, dat rimg
san xuat va dat nong nghiép khac). Tuy nhién, van
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con 1/7 loai dat mirc dat thap hon so véi ké hoach
phé duyét (dat trong cay lau nam dat 99,89%).

bat phi nong nghiép duoc duyet la 5.281,97
ha, thuc hién 1a 5.093,19 ha, dat 96,43% KH, con
188,78 ha dién tich chua thuc hién. Ti 1é nay cao
hon so voi két qua nghién ctru tai huyén Nghi Loc,
tinh Nghé An (95,62%) [6] va tuong dong voi két
qua nghién ctu tai huyén Nho Quan, tinh Ninh
Binh (96,12%) [7]. Trong d6, c6 2/17 chi tiéu vuot
KHSDD, bao gom: bat thwong mai, dich vuy; dat
xay dung tru so cta t6 chic su nghiép. Ngoai ra,
c6 toi 4/17 loai dat thuc hieén dat theo chi tieu ké
hoach duoc duyet (dat quoc phong; dat st dung
cho hoat dong khoang san; dat san xuat vat liéu

xay dung, lam do gom; dat xay dung tru sé co
quan). Tuy nhién, van con 11/17 loai dat dat muc
thap hon so véi ké hoach duoc phé duyét, trong do
c6 nhimg loai dat dat két qua rat thap nhw: Pat cum
cong nghiép dat 26,72%, dat co s¢ san xuat phi nong
nghiép dat 59,36% va dat an ninh dat 52,38%. Dat
chua st dung dugc phé duyét la 1.504,57 ha, thuc
hién 1a 1.505,79 ha, con 1,22 ha chua thuc hién do
chua chuyén muc dich sang dat khac.

- Két qua thuce hién KHSDP nam 2023

KHSDD nam 2023 duoc phé duyét tai Quyét
dinh s6 2600/QD-UBND [14], két qua dugc thé
hién trong bang 4.

Bang 4. Két qua thyc hien KHSDD niam 2023

o Dién tich | Kétqua Dli?%?l chénh Jech
TT Chi tieu SDD Ma theo KH | thuc hién i o
(ha) (ha) tich Ty 1lé (%)
(ha)
1 2 3 4 5 6=5-4 712)55132)
Tong dién tich tw nhién 15.779,97 | 15.779,97 0,00 0,00
1 | Pat nong nghiep NNP | 8941,13 | 9.154,38 | 213,25 2,39
1.1 | bat trong lua LUA 4.704,31 | 4.851,34 | 147,03 3,13
1.2 | it trong cay hang nam khac HNK | 1.583,04 1.639,51 56,47 3,57
1.3 | Dat trong cay lau nam CLN 322,78 322,78 0,00 0,00
1.4 | bat rimg phong ho RPH 333,74 333,74 0,00 0,00
1.5 | Dat rimg dac dung RDD
1.6 | bat rimg san xuat RSX 136,53 136,53 0,00 0,00
1.7 | Pat nuoi trong thiy san NTS 939,44 943,58 4,14 0,44
1.8 | bat lam muoi LMU
1.9 | bat nong nghiép khac NKH 921,29 926,90 5,61 0,61
2 | bat phi nong nghiép PNN 5.349,40 | 5.114,83 | -234,57 -4,38
2.1 | Pat quoc phong cQP 34,21 34,21 0,00 0,00
2.2 | Pat an ninh CAN 5,16 2,20 -2,96 -57,36
2.3 | Dat khu cong nghiép SKK
2.4 | bat cum cong nghiép SKN 66,83 43,25 -23,58 -35,28
92
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2.5 | bat thuong mai, dich vu TMD 9,38 2,84 -6,54 -69,72
2.6 | Dat co so san xuat phi nong nghiép SKC 77,10 27,09 -50,01 -64,86
2.7 ?;t st dung cho hoat dong khodng | gpeq | 39 g9 1975 | 2024 | 50,61
98 Dfit ién xuat vat lieu xay dung, lam SKX 6.76 6.76 0,00 0,00
do gom
2.9 CDQ?; Eﬂﬁt SZEILE; gjf‘fﬁ;é;faquéc 21 DHT | 236721 | 228691 | 8030 | 3,39
2.10 | bat danh lam thang canh DDL
2.11 | bat sinh hoat cong déng DSH
2.12 | Dat khu vui choi, gidi tri cong cong DKV 4,25 2,76 -1,49 -35,06
2.13 | Dat ¢ tai nong thon ONT 2.092,04 2.053,04 -39,00 -1,86
2.14 | Dat ¢ tai do thi oDT 176,34 162,53 -13,81 -7,83
2.15 | Dat xay dung tru sé co quan TSC 17,67 17,80 0,13 0,74
2.16 fii’;y dyng try s6cia 6 chie sw) - ppg | o 100 0,00 0,00
2.17 | Dat xay dung co s& ngoai giao DNG
2.18 | Dat tin nguong TIN 7,01 7,00 -0,01 -0,14
2.19 | Dat song, ngoi, kenh, rach, suoi SON 347,03 347,26 0,23 0,07
2.20 | Dat c6 mat nuoc chuyén dung MNC 78,40 77,57 -0,83 -1,06
2.21 | bat phi nong nghiép khac PNK 19,02 22,86 3,84 20,19
3 | bat chua st dung CSD 1.489,44 1.510,76 21,32 1,43

Nguon: UBND tinh Thanh Hoa (2023, 2024) [14, 15].

Bang 4 cho thay, chi tieu dat nong nghiép
duoc duyét 1a 8.941,13 ha, thuc hién 1a 9.154,38 ha,
vuot 2,39%, con 213,25 ha chua thuc hién. Ty 1é nay
cao hon so vdi két qua nghién ctru tai huyén Nghi
Loc, tinh Nghé An (1,86%) [6] va tai huyén Nho
Quan, tinh Ninh Binh (1,52%) [7]. Trong do, co
4/7 chi tiéu vuot KHSDD, bao gom: Dat trong laa
dat 103,13%, dat trong cay hang nam khac dat
103,57%, dat nuoi trong thiy san dat 100,44% va dat
phi nong nghiép khac dat 100,61%. Nguyén nhan la
do viéc chuyén déi cac nhom dat nay sang phuc vu
cac nhu cau st dung khac nhu diat phi nong
nghiép khong thuc hién duwoc. Ngoai ra, c6 3/7

loai dat thuc hién dat theo chi tieu KH duoc duyét
(dat rimg phong ho, dat rimg san xuat va dat cay
lau nam).

bat phi nong nghiép duoc duyét 1la 5.349,40
ha, thuc hién 1a 5.114,83 ha, dat 95,62% ké hoach,
con 234,57 ha dién tich chua thuc hién. Ty 1é nay
cao hon rat nhiéu so vdi két qua nghién ctu tai
huyén Nho Quan, tinh Ninh Binh (91,7%) [7] va
thap hon két qua nghién ctru tai huyén Nghi Loc,
tinh Nghé An (96,03%) [6]. Trong do, c6 3/17 chi
tieu vuot KHSDD, bao gom: Dat xay dung tru so
co quan; dat song, ngoi, kénh, rach, suoi; dat phi
nong nghiép khac. Ngoai ra, c6 3/17 loai dat thuc
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hién dat theo chi tiéu ké hoach duoc duyet (dat
quoc phong; dat san xuat vat liéu xay dung, lam do6
gom; dat xay dung tru so cta té chuc su nghiép).
Tuy nhién, van con 11/17 loai dat muac dat thap
hon so véi ké hoach duoc phé duyét, trong do co
nhimg loai dat dat két qua rat thap nhu: Dat
thuong mai, dich vu dat 30,28%, dat co s& san xuat
phi nong nghiép dat 35,14% va dat stt dung cho

hoat dong khoang san dat 49,39%. Dat chua s
dung dugc phé duyét la 1.489,44 ha, thuc hién la

1.510,76 ha, con 21,32 ha chua thuc hién.
- Két qua thuce hién KHSDP nam 2024

KHSDD nam 2024 duoc phé duyét tai Quyét
dinh s6 935/QD-UBND [15], két qua duoc thé
hién & bang 5.

Bang 5. Két qua thuc hien KHSDD huyén Nga Son nam 2024

Dientich | Két qua Do chénh lech
TT Chi tieu SDb Ma | theo KH | thuchién | Dién tich TV 16 %)
(ha) (ha) (ha)
_ *
1 2 3 4 5 6=5-4 71‘00(5132)
Téng dién tich ty nhién 15.779,97 | 15.775,40 -4,57 0,03

1 | Nhom dat nong nghiép NNP | 8.882,20 | 9.149,20 | 267,00 3,01
1.1 | Pit trong lda LUA | 4.668,07 | 4.846,76 | 178,69 3,83
1.2 | P4t trong cay hang nam khac HNK | 1.568,04 | 1.638,91 70,87 4,52
1.3 | Pat trong cay lau nam CLN | 321,60 322,78 1,18 0,37
14 | P4t rimg dac dung RDD
L5 | Pt rimg phong ho RPH | 333,74 333,74 0,00 0,00
1.6 | Pit rimg san xuat RSX | 136,53 136,53 0,00 0,00
1.7 | Pat nuoi tréng thay san NTS | 933,36 943,58 10,22 1,09
1.8 | Pat chan nuoi tap trung CNT
1.9 | Pat 1am musi LMU
1.10 | Pat nong nghiep khac NKH | 920,86 926,90 6,04 0,66

2 Nhom dat phi nong nghiép PNN | 5.406,10 | 5.115,44 -290,66 -5,38
2.1 | Pat & tai nong thon ONT | 2.089,16 | 2.053,04 | -36,12 -1,73
2.2 | Pat & tai do thi ODT | 176,36 162,53 -13,83 7,84
2.3 | Pat xay dung tru sé co quan TSC 17,74 17,80 0,06 0,34
2.4 | Pat quéc phong CQP | 3421 34,21 0,00 0,00
2.5 | Dat an ninh CAN 4,00 2,20 -1,80 -45,00
2.6 | Pat xay dung cong trinh su nghiép | DSN | 156,02 149,29 -6,73 -4,31
2.7 fi;épn xudt, kinh doanh phinong | g | 95741 | 10426 | -163.05 61,00
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2.8 | Dat it dung vao myc dich cong CCC | 1.95556 | 1.88834 | -67,22 3,44
cong

2.9 | Pat ton giao TON 14,49 13,51 -0,98 -6,76
2.10 | P4t tin nguong TIN 7,00 7,00 0,00 0,00
2.11 Ej‘; ?i};a;ﬁi ;‘;‘ﬁfgﬁ;ioczgf NTD | 241,39 | 240,14 | -1,25 0,52
2.12 | pat c6 mat nude chuyén dung TVC | 423,84 424,83 0,99 0,23
2.13 | Dat phi nong nghiép khac PNK 19,02 22,86 3,84 20,19

3 Nhom dat chua st dung CSD 1.491,67 | 1.510,76 19,09 1,28

Nguon: UBND tinh Thanh Hoa (2024, 2025) [11, 15].

Bang 5 cho thdy, chi tieu dat nong nghiép
duoc duyét la 8.882,20 ha, thuc hién 1a 9.149,20 ha,
vuot 3,01%, con 267,00 ha chua thuc hién. Ti 1é nay
cao hon muc 2,10% tai huyén Nghi Loc, tinh Nghé
An [6]. Trong d6, c6 5 chi tiéu vuot KHSDD, bao
gom: Dat trong laa dat 103,83%, dat trong cay hang
nam khac dat 104,52%, dat nuoi trong thiy san dat
101,09%, dat trong cay lau nam dat 100,37% va dat
phi nong nghiép khac dat 100,66%. Nguyén nhan la
do viéc chuyén d6i cac nhom dat nay sang phuc vu
cac nhu cau st dung khac nhu diat phi nong
nghiép khong thuc hién dugc. Ngoai ra, co 2 loai
dat thyc hién dat theo chi tieu ké hoach duoc
duyét (dat rimg phong ho, dat rimg san xuat).

bat phi nong nghiép duoc duyét 1la 5.406,10
ha, thuc hién 1a 5.115,44 ha, dat 94,62% ké hoach,
con 290,66 ha dién tich chua thuc hién. Ti 1é nay
tuong dong voi muic 94,81% trong két qua nghién
ctu tai huyén Nghi Loc, tinh Nghé An [6]. Trong

do, co 3 chi tieu vuot KHSDD, bao gom: Dat xay
dung tru s& co quan, dit c6 mat nuoc chuyén
dung, dat phi nong nghiép khac. Ngoai ra, c6 2 loai
dat thuc hién dat theo chi tiéu ké hoach duoc
duyét (dat quoc phong, dat tin nguong). Tuy
nhién, van con 8 loai dat mic dat thap hon so véi
ké hoach duoc phé duyét, trong d6 co nhimg loai
dat dat két qua rat thap nhu: Dat san xuat, kinh
doanh phi nong nghiép dat 39,00% va dat an ninh
dat 55,00%. Pat chua stt dung duoc phée duyét la
1.491,67 ha, thuc hién 1a 1.510,76 ha, con 19,09 ha
chua thuc hién do chua chuyén muc dich sang dat
khac.

3.2.3. Két qud thure hién cédc cong trinh, dir 4n
trong KHSDD giai doan 2021 - 2024

Két qua thyc hién cac cong trinh, du 4n trong
KHSDD giai doan 2021 - 2024 duoc thé hién &
bang 6.

Béang 6. Két qua thuc hién cong trinh, du 4n trong KHSDD giai doan 2021 - 2024
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Nzm 2021 Nzam 2022 Nim 2023 Nam 2024 2021-2024
Tieu chi S¢ | Tile | S¢ | Tile| Ss | Tile | S6 | Tile | S§ | Tile
luong | (%) |luwong | (%) | luong | (6) | luwong | (%) | luong | (%)
1. SO cong trinh, du
4n trong KHSDD 130 | 100 | 140 | 100 | 167 | 100 | 169 | 100 | 606 | 100
duoc phé duyét
-Congtrinh, dudn | o0 o609 | 643 | 11 | 659 | 16 | 947 | 59 | 9.74
da thuc hién
_Cong trinh, dwan | 87 |6692| 128 9143 | 149 |8922 | 153 |90,53 | 517 | 8531
95
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chuyén tiép
_Cong trinhhaybé | 20 |1538| 3 [214| 7 | 419 0 | 000 | 30 | 495
2. Dién tichduoe 14,0 671 100 | 250.65| 100 | 28557 | 100 |363.99| 100 |1.248,08| 100
duyét (ha)
-Cong trinh, dwan | o0 o) 11079 | 1806 | 745 | 62,25 | 21.80 | 1176 | 32,31 | 249.45 | 19,99
da thuc hién
- Cong trinh, du an

s 267,10| 77,67 | 232,15 91,16 | 219,07 | 76,71 | 246,39 | 67,69 | 964,71 | 77,30
chuyen tiép
_Diéntich hiybo | 26,13 | 7.60 | 354 | 1,39 | 425 | 149 | 0 | 0,00 | 3392 | 2,72

Bang 6 cho thay, giai doan 2021 - 2024 c6 tong
s6 606 cong trinh, du an, trong d6 59 cong trinh,
du an chiém 9,74% da thuc hién, 517 cong trinh, du
an chiém 85,31% chuyén tiép, 30 cong trinh, du an
chiém 4,95% hay boé. Nam 2021, s6 lwong cong
trinh, du an da thuc hién 16n nhat trong giai doan
2021 - 2024 v6i 23 cong trinh, chiém 17,69% tong s6
cong trinh duoc phé duyeét; so luong cong trinh, du
an chuyén tiép nho nhat véi 87 cong trinh, chiém
66,92% tong s6 cong trinh duoc phé duyét; s6 cong
trinh bi hty bo 1a cao nhat véi 20 cong trinh, chiém
15,38%. Nam 2024, s6 luong cong trinh, du an
chuyén ti€p 16n trong giai doan 2021 - 2024 véi 153
cong trinh, chiém 90,53% tong so6 cong trinh pheé
duyét, khong c6 cong trinh bi hity bo.

Vé dién tich cac du an thuc hién trong
KHSDD: Giai doan 2021 - 2024, téng dién tich
duoc duyeét la 1.248,08 ha (trong do 249,45 ha,

chiém 19,19% da thuc hién; 964,71 ha, chiém 77,30
chuyén tiép; 33,92 ha, chiém 2,72% hay bo). Nam
2024, dién tich cac du an da thuc hién lon nhat
trong giai doan 2021 - 2024 voi 117,6 ha, chiém
32,31% tong so dién tich duoc phé duyét; dién tich
cac du an chuyén ti€p voi 246 ha, chiém 67,69%
téng so dién tich duoc phé duyét; khong co dién
tich hay bo. Nam 2022 c6 dién tich thuc hién nho
nhat voi 18,96 ha, chiém 7,45% dién tich duoc phé
duyét. Nam 2021 c¢6 dién tich cac du an bi hiy bo
nhiéu nhat voi 26,13 ha, chiém 7,60% tong dién tich
duoc phé duyét.

3.3. Banh gia thuc hien QHKHSDD

3.3 1. Panh gii chung vé két qua thuc hién cdc
chi tiéu SDP

Két qua thuc hién céac chi tieu SDP theo mitc
do chénh lech vé dién tich duoc thé hién & bang 7.

Béang 7. Két qua thuc hién cac chi tieu SDP theo mic @ chénh leéch vé dién tich

PVT: S6 chi tiéu SDP.

Trung
Chi tieu fﬁﬂﬁl dl < 10% | 10%<Idl <20% | 20%<1dl <30% | 30%<Idl <40% | IdI > 40% | Téng
%) Rat tot Tot Trung binh Kém Rat kém
Nim 2021 17 3 0 0 5 25
Tile (%) 68,00 12,00 0,00 0,00 20,00 | 100
bat nong 3,44 7 0 0 0 0 7
nghiép
Patphi | ;g9 9 3 0 0 5 17
nong nghiép
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bat chua st 0.79 1 0 0 0 0 1
dung

Nam 2022 21 0 0 0 4 25
Tile %) 84,00 0,00 0,00 0,00 16,00 100
bat Eong 2,09 7 0 0 0 0 7
nghiép

Patphi 1 557 | 13 0 0 0 4 17
nong nghiép

bat chua str 0,08 1 0 0 0 0 1
dung

Nam 2023 18 0 1 2 4 25
Tile %) 72,00 0,00 4,00 8,00 16,00 100
bat nong 2,39 7 0 0 0 0 7
nghiép

Datphi 1 458 | 19 0 1 2 4 17
nong nghiép

bat chua st 1,43 1 0 0 0 0 1
dung

Nam 2024 18 1 0 0 2 21
Tile (%) 85,71 4,76 0,00 0,00 9,52 100
Dat Eong 3,01 7 0 0 0 0 7
nghiép

Patphi 1 545 | 1o 1 0 0 2 13
nong nghiép

bat chua st 1.28 1 0 0 0 0 1
dung

Giai doan

9021 - 2024 74 4 1 2 15 96
Tile (%) 77,08 4,17 1,04 2,08 15,63 100

Bang 7 cho thdy, giai doan 2021 - 2024, xét
tong so6 96 chi tieu SDD co 74 chi tieu (chiém
77,08%) dat muc thuc hién rat tot (Idl < 10% so véi
KHSDD), bao gom 28 chi tieu dat nong nghiéep, 42
chi tiéu dat phi nong nghiép va 4 chi tieu dat chua
stt dung. Két qua nay cao hon so voi két qua
nghién cttu tai huyén Nho Quan, tinh Ninh Binh
(71,79%) [7], nhung thap hon so voi két qua
nghién cttu tai huyén Nghi Loc, tinh Nghé An [6].
C6 4 chi tiéu dat muc tot (chiém 4,17%), bao gom 4

chi tieu thuoc dat phi nong nghiép. Co 01 chi tieu
O mtuc trung binh, 02 chi tiéu & mic kém va 15 chi
tiéu & muec rat kém (Idl > 40%), chiém 15,63% téng
s6 chi tieu danh gia, 100% thuoc dat phi nong
nghiep. Ty le chi tieu SDD thuc hién & muc rat
kém tai huyén Nga Son, tinh Thanh Hoa cao hon
so voi két qua nghién ctru tai huyén Nghi Loc, tinh
Nghé An (6,48%) [6] va tai huyén Nho Quan, tinh
Ninh Binh (11,54%) [7]. Nam 2024 c6 s chi tiéu
SDD thuc hién rat tot, chiém ty 1é cao nhat (chiém
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85,71% toéng so6 chi tieu SDD), trong do c6 7 chi
tieu dat nong nghiép, 10 chi tieu dat phi nong
nghiép va 1 chi tiéu dat chua st dung. Nam 2021
c6 s6 chi tiéu thyc hién & muc rat kém chiém ty
cao nhat so voi cac nam khac (chiém 20%), trong
d6 ¢6 5 chi tieu dat phi nong nghiép.

3.3.2. Panh gi4 cua cong chifc, vién chirc vé
két qua thuc hién QHKHSDD

Két qua danh gia ctia cong chic, vién chic vé
lap va thuc hién KHSDD duoc thé hién & bang 8.

Bang 8. P4nh gia ctia cong chirc, vién chirc vé 1ap va thuc hién KHSDD

. . biém Miic
Tiéu chi danh gia R%t Thap T@ng Cao Rat trung danh
thap binh cao . .,
binh gia
1. Sy quan tdm cua cac cip, cac o
nganh v6i KHSDP 0 0 3 10 17 4,47 Rat tot
2. Su phoi hop trong qua trinh lap _
KHSDD 0 0 4 10 16 4,40 Rat tot
3. Cong khai KHSDD 0 0 5 13 12 423 Rat tot
4. _/S‘u’ phu ]awp.cua KHSDD vor s 0 0 10 13 7 3.90 Tét
phat trién cua dia phuong
5. Su phoi hop trong thuc hién .
KHSDD 0 1 10 9 10 3,93 Tot
6. Quan Iy viéc thuc hién KHSDD 0 0 10 11 9 3,97 Tot
7. Tién do thure hién KHSDD 0 2 10 11 7 3,77 Tot
8. Két qua thuc hién KHSDD 0 2 9 9 10 3,90 Tot
banh gia chung 0 5 61 86 88 4,07 Tot

Ghi chu: Trung binh chung: Rat cao/rat tot: PTB > 4,20 cao/tot: 3,40< DTB < 4,20; trung binh: 2,60
< PTB < 3,40; thap/kém: 1,80< PTB < 2,60; rat thap,/rat kém: PTB < 1,80.

Bang 8 cho thdy: Viéc thuc hien QHKHSDD
huyén Nga Son duoc danh gia & muc tot voi diém
trung binh chung 1a 4,07 diém, diém trung binh
chung nay cao hon so véi két qua nghién cttu tai
huyén Nghi Loc, tinh Nghé An (3,75 diém) [6] va
két qua nghién ctru tai huyén Nho Quan, tinh Ninh
Binh (3,9 diém) [7]. Co 3/8 tiéu chi dugc danh gia
& muc rat tot, d6 1a tiéu chi sy quan tAm cta cac
cap, cac nganh voi KHSDD, tiéu chi su phoi hop
trong qua trinh lap KHSDD, tiéu chi céng khai
KHSDD. Trong do, tiéu chi su quan tam cta cac
cap, cac nganh voi KHSDD duwoc danh gia & muc
rat tot, cao hon so voi muc danh gia trong két qua
nghién cttu tai huyén Nho Quan, tinh Ninh Binh
(danh gia & muc tot, 3,82 diém) [7]. C6 5/8 tiéu
chi duoc danh gia & muc tot, bao gom cac tiéu chi:
Sur phu hop ciua KHSDD vdi sur phat trién cia dia
phuong, st phoi hop trong thuc hién KHSDD,
quan Iy viéc thue hién KHSDD, tién do thuc hién
KHSDD, két qua thure hién KHSDD. Tiéu chi quén
Iy viéc thuc hién KHSDD tai huyén Nga Son duoc
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danh gia & muc tot, tuong dong voi mic danh gia
trong két qua nghién ctru tai huyén Nho Quan,
tinh Ninh Binh (3,92 diém) [7].

3.4. Mot so giai phap nang cao hiéu qua thuc
hién QHKHSDD

bé dam bao tién do lap va thuc hién
QHKHSDD, can c6 quy dinh chi tiét vé thoi han va
trach nhiém ctia cac co quan trong viéc lap, thdm
dinh, phé duyeét, cong b6 va giam sat thuc hién
phuong an QHKHSDD. Song song d6, can duy tri,
tang cuong su quan tam, chi dao cta cac cap dén
cong tac lap va thuc hien QHKHSDD; dac biét,
tang cuong su phoi hop cta cac bén lién quan.
bam bao phuong an QHKHSDD phai thé hién
duoc tinh khoa hoc, tinh thoi su, vai tro diéu tiét vi
mo, tam nhin dai han va cé sy tham gia 14y y kién
rong rai ctia cong dong. Day duogc coi la nhiém vu
va giai phap trong tam trong giai doan téi [2].

Dé thuan loi trong giam sat va danh gia
phuong 4n QHKHSDD, can c6 quy dinh chi tiét va
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thong nhat cac chi tieu SDD trong thong ke, kiém
ke dat dai va trong QHKHSDD.

Phén loai va lua chon nhimg chi tieu SDP dua
tren két qua danh gia thuc trang phat trién KTXH
va danh gia tiém ning dat dai, ddm bao tinh dong
bo va thong nhat voi QH ctia cac nganh, céc cap sé
giup nang cao chat luong phuong an QHKHSDD
(du bao nhu cau, su dong bo, tinh chi tiét, lién két
vung, lra chon cong trinh du an, chi tiéu SDD phu
hop...).

Tang cuong quan ly viéc thuc hién
QHKHSDD két hop véi ra soat, danh gia, phan loai
va xtr ly Kkip thoi nhiing dy 4n cong trinh chua thuc
hién cting nhu cac vi pham lién quan dén
QHKHSDD. Tao diéu kién thuan loi va co ché linh
hoat dé huy dong von dau tu tir cac thanh phan
kinh té€. Hai hoa loi ich trong SDD gitta cac bén co
lien quan trén co s 14y loi ich chung, loi ich lau
dai lam nén tang.

Tang cuong tuyén truyén phé bién phap luat
vé dat dai dén nguoi dan; ting cuong su tham cta
cong dong trong lap, thuc hién va giam sat viéc
thuc hien QHKHSDD; 1am r6 quy dinh vé tiép thu,
giai trinh y kién gop y ctia nhan dan. Tang cuong
thanh tra, kiém tra dé kip thoi phat hién va c6 bién
phép xt Iy nghiém minh d6i voi cac treong hop co
tinh SDD khong dung quy hoach.

Tang cuong, cing c6 hé thong co so dir lieu
dat dai téng thé dap ung nhu cau cap nhat, khai
thac cac thong tin dat dai cho cac doi tuong SDD.
Ung dung cong nghé thong tin trong 1ap va giam
sat thye hién quy hoach.

4. KET LUAN

Huyén Nga Son, tinh Thanh Hoa c6 téng
DTTN la 15.775,40 ha; trong do dat nong nghiép la
9.149,20 ha, chiém 58,00%; dat phi nong nghiép la
5.115,44 ha, chi€m 32,43%; dat chua st dung la
1.510,76 ha chiém 9,58%. Két qua nghién ctru cho
thay, hau hét phuong an QHKHSDD duoc duyét
rat cham so voi ké hoach. Cac chi tieu SDP khac
nhau trong cac phuong an QHSDD cta cac giai
doan. Két qua thuc hién KHSDD hang nam déu c6
mot dic diém chung la dat nong nghiép va dat
chua st dung thuc hién cao hon so voi ké hoach va
dat phi nong nghiép thuc hién thap hon so voi ké

hoach duoc duyét. Trong téng so6 96 chi tieu SDD,
cO 74 chi tieu (chiém 77,08%) dat muc thuc hién
rat tot (28 chi tieu dat nong nghiép, 42 chi tiéu dat
phi nong nghiép, 4 chi tieu dat chua stt dung). C6
toi 15 chi tietu SDP (chiém 15,63%) thuc hién &
muc rat kém (100% la dat phi nong nghiep). Ket
qua diéu tra 30 can bo cho thay, trong 8 tiéu chi co
3 tiéu chi duoc danh gia & muc rat tot; 5 tieu chi &
muc tot.

Dé nang cao hiéu qua thuc hien QHKHSDD,
can c6 quy dinh cu thé vé thoi han va trach nhiém
trong lap va thuc hien QHKHSDD; thong nhat cac
chi tieu SDD; nang cao chat luong phuong 4n
QHKHSDD; huy dong von dau tu; ting cuong su
tham gia ctia nguoi dan; ting cuong quan ly thuc
hien QHKHSDD; hoan thién hé thong co s dit
lieu dat dai.
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EVALUATION OF THE RESULTS OF IMPLEMENTATION OF ANNUAL LAND USE PLANNING
AND PLANS IN NGA SON DISTRICT, THANH HOA PROVINCE FOR THE PERIOD 2021 - 2024

Nguyen Dinh Trung’, Nguyen Quang Thi?
"Vietnam National University of Agriculture

“Thai Nguyen University of Agriculture and Forestry
Abtract

The study aims to assess the current situation and propose solutions to improve the
effectiveness of implementing land use planning and plans for the period 2021 - 2024 in Nga
Son district (now the communes: Nga Son, Nga Thang, Ho Vuong, Tan Tien, Nga An, Ba Dinh,
Thanh Hoa province). The research methods used are: secondary investigation, primary
investigation, assessment according to Likert’s 5-level scale, assessment according to land use
indicators and results of implementing works and projects. The research results show that land
use planning and plans are approved very slowly compared to regulations; the names of land
use indicators between periods are very different. There are 74/96 land use indicators
(accounting for 77.08%) with very good implementation (28 agricultural land indicators, 42 non-
agricultural land indicators, 4 unused land indicators). Up to 15 land use indicators (accounting
for 15.63%) are implemented at a very poor level (100% is non-agricultural land). The survey
results of 30 officials showed that 3/8 criteria were assessed at a very good level; 5 criteria at a
good level. From there, solutions were proposed to improve the effectiveness of planning and

implementing land use plans.

Keywords: Land use indicators, land use planning, Nga Son district, land management.
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