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Abstract

The bacterial blight caused by Xanthomonas oryzae pv. oryzae (Xoo) is a severe rice disease that can cause yield losses
of up to 50%. Using resistant rice varieties control effectively this disease. Studies on QTL (Quantitative trait locus)/
genes for blight resistance as well as the study of host-pathogen interaction at the molecular level have contributed
supporting the breeding of resistant rice varieties. To date, 46 genes conferring resistance to Xoo have been identified,
of which 28 were conferred by single dominant genes. 18/46 Xoo resistance genes have been isolated by various
approaches. The complete genome of 4 isolates of Xoo has been published, containing about 5 million nucleotides
with 9-19 genes encoding pathogen effectors. A number of molecular biology techniques such as marker-assisted
selection (MAS) and gene editing by Cas9 (Clustered Regularly Interspaced Short Palindromic Repeats/Cas9 -
CRISPR/Cas9) have been applied to promote molecular biology to speed up the process of selecting rice varieties
resistant to blight disease.
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KET QUA BIEN NAP CAU TRUC CRISPR/Cas9 CHINH SUA GEN GmHyPRPI
VAO GIONG PAU TUONG PT22 THONG QUA
VI KHUAN Agrobacterium tumefaciens
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TOM TAT
Chinh stia gen bing cdng nghé CRISPR/Cas9 hién la hudng nghién ctiu ddy hita hen dé phat trién cic giong
déu tuong dap ting muc tiéu nang cao nang sudt, chat lugng hat va c6 kha nang chong chiu véi cac diéu kién bat
lgi do ngoai canh gay ra. Hiéu qua bién nap gen thong qua vi khuidn Agrobacterium tumefaciens phu thudc vao
mot s6 yéu té nhu vector, promoter, gen chon loc, chiing vi khudn, va déc biét la kha néng tai sinh cua giong
dau tuong. Nghién ctiu nham bién nap cdu truc CRISPR/Cas9 chinh stia gen GmHyPRPI vao giéng déu tuong
DT22 thong qua chung vi khudn A. tumefaciens EHA105. Két qua cho théy, khi bién nap cu truc chinh stia gen
CRISPR/Cas9 vao giong dau tuong DT22 cho ty 1é da chdi, ty 1¢ song sot sau chon loc va hiéu qua tiép nhan
lan lugt la 87,44%, 7,43% va 4,58%.
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I. PAT VAN PE

Trong s6 cdc mat hang noéng san hién nay, dau
tuong (Glycine max L.) 1a cay ho dau dugc trong
rong rai va co gia tri quan trong nhat trén thé gidi,
chiém 50% san lugng ctia cay ho dau va 68% tong
san lugng céy trong trén toan thé giéi. La nguon
cung cép protein va dau thuc vat doi dao cho san
xudt thuc phdm va thic dn gia sac, tuy nhién nang
sudt ctia cay dau tuong cht yéu phu thudc vao cac
yé€u té6 mdi trudng canh tic (Cai et al,, 2015). Tinh
hinh han hén va x4m nhdp méin ngay cang gia ting
da va dang de doa nghiém trong t6i nidng suét cay
trong va an ninh luong thuc trén toan thé gidi. Viét
Nam cting bi anh hudng do ndm trong ving chiju
su tac dong ctia bién d6i khi hau. Han, man 1a cac
stress phi sinh hoc gy ra nhiing anh huéng bat lgi
khac nhau 1én qud trinh trao d6i chit & thuc vat.
Nhiam d6i phé véi cac tdc dong bat lgi, thuc vat
kich hoat m¢t loat cac co ché sinh hoa, sinh ly va
phan t khac nhau gitup ching dap ting va s6ng sot
(Lietal., 2017).

Dé€ cai thién cdc tinh trang ndng sinh hoc lién
quan t6i ndng suat, chat lugng va kha niang chong
chiu lai cac stress sinh hoc va phi sinh hoc & cay
trong, cach tiép can truyén thong va/hoac két hgp
sinh hoc phéan ti da dugc st dung nhu chon loc
di truyén, chon tao dot bién va phuong phap ti€p
can dya trén giai trinh ty toan b hé gen... Du da
dat dugc nhiéu thanh tyu, qué trinh chon tao va
phat trién cic giéng cay trong mdi thong qua cac
phuong phap nay nhin chung con nhiéu han ché vé
thoi gian va phu thudc cac giai doan lai tao, chon
loc va thti nghiém (Ahmar et al., 2020). Tuy nhién,
nhiing ti€én b gan day trong cong nghé chinh stia
gen, va n6i bat 1a hé thong CRISPR/Cas9 (clustered
regularly interspaced short palindromic repeat
(CRISPR)-associated protein 9 (Cas9)) dd mo ra
mot ky nguyén mdéi cho nhan giong céy trong.
CRISPR/Cas9 dugc biét téi nhu la cong nghé manh
mé va hiéu qua c6 thé chinh stia ¢6 dinh hudng
mot hodc nhiéu gen dich cia mot nhém can thiét
ma khong lam anh hudng téi cac gen khac. Cho
dén nay, cong nghé chinh stia gen biang hé thong
CRISPR/Cas9 da dugc nghién ctiu ting dung rong
rai va thanh cong trén nhiéu doéi tugng cay trong
chinh nhu cay lua gao, laa my, ngo,... (Upadhyay
et al., 2013; Liang et al., 2014; Xu et al., 2014); tuy
nhién, viéc nghién ctiu & ciy déu tuong van con

gap mot s6 han ché.

O nghién ctu trude day, cdu triic CRISPR/Cas9
mang cac sgRNAs cho chinh sta gen GmHyPRPI
trén cay diu tuong da dugc thiét ké thanh cong
(Nguyén Hiiu Kién va ctv., 2020). Do vay, dé danh
gid kha ndng ti€p nhin cau truc chinh stia gen
CRISPR/Cas9 cua giong dau tuong DT22, phuong
phép bién nap thong qua vi khuin A. tumefacines
vao not la mam dugc st dung trong nghién ctiu nay.
II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

Hat giong dau tuong DT22 dugc st dung lam
vat liéu nghién ctiu do Trung tam Nghién ctiu va
Phit trién Dau do chon tao va cung cép.

Chung vi khuén A. tumefaciens EHA105 c6
chtia vector pID mang 3 doan cassette: 35S:Cas9,
35S:Bar va U6:sgRNAs (Nguyén Hiiu Kién va ctv.,
2020) dugc luu git tai phong Thi nghiém Trong
diém Cong nghé Té bao Thuc vat, Vién Di truyén
Nong nghiép. Cac cdp mai dic hiéu nhan gen Bar
va Cas9 dugc thiét ké dya trén phan mém Primer3
(http://bioinfo.ut.ee/primer3-0.4.0/) va liét ké tai Bang 1.

Bang 1. Cac cap mdi dugc stt dung trong nghién ctiu

Chiéu dai
st G Trinh tu (5’ - 3)) doan gen
moi muc tieu
(bp)
1 | Bar-F | AAATGCTCCACTGACGTTCC
588
2 | Bar-R | ATCCCACATCATGCCAATTT
3 |Cas9-F | CGCTAATCTTGCAGGTAGCC
514
4 |Cas9-R| CCGTTGTGTGATCAGTTTGG

2.2. Phuong phap nghién ctu
2.2.1. Phuong phdp bién nap gen

Dé ti€n hanh chuyén nap cdu tric chinh stia gen
CRISPR/Cas9 vao giong dau tuong DT22, phuong
phap bién nap vao nét 1d mam ctia Zeng va cong tac
vién (2004) c6 cai tién phu hgp véi diéu kién phong
thi nghiém dugc st dung cho nghién ctiu. Cac loai
moi truong st dung dugc mo ta & cac nghién ctiu
trude day (Nguyén Van Pong va ctv., 2012, 2013,
2017,2018).

Hat dau tuong dugc khu trung kho bang khi
Clo trong hop khti trung theo ty 1é 100 mL NaOCl
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va 4 mL HCI 12N trong 16 tiéng trudc khi gieo nay
mam trén moi trudng GM trong 5 ngay & diéu kién
24°C, chu ki 18 gi¢ sang va 6 gio t6i (diéu kién nay
dugc st dung trong suét qua trinh thi nghiém).
Chuing vi khuén A. tumefaciens EHA105 mang cdu
truc CRISPR/Cas9 chinh stia gen GmHyPRPI luu
giti &t -80°C tlt 3 khudén lac riéng biét (d€ st dung
cho 3 thi nghiém doc 14p) dugc phuc hoéi va nuoi
trong moi trudng YEP long c6 bé sung 25 mg/L
rifampicin va 50 mg/L kanamycin cho dén khi
OD,,, dat 1,1 - 1,2. Cén khudn dugc ly tam véi toc
do6 3500 vong/phut trong 10 phut 6 nhiét do phong.
Cén t€ bao vi khudn dugc hoa trong dich CCM
long cho t6i khi dat OD,, = 0,6. Hat dau tiong nay
mam duoc loai bd tru dudi 14 mam va tach lam 2
ntia va tao 7 - 8 vét thuong tu gitia 14 mam téi tru
dudi la mam. Mau la mam dugc ngdm trong dung
dich khudn 30 phut va dat ap 1én moi truong dong
nudi cdly CCM diéc trong 5 ngay. Mau 14 mdm dong
nuoi cdy dugc ngdm trong dung dich SIM long c6
bd sung 200 mg/L cefotaxime va dit trén dia moi
trudng SIM dédc khong bd sung khang sinh chon
loc trong 14 ngay. Mau sau thdi gian cam tng tao
chdi dugc cdy chuyén sang mdi truong SIM méi cd
bd sung khang sinh chon loc 10 mg/L glufosinate
trong 14 ngay. Cac cum choi sdng sét dugc chuyén
sang moi trudng SEM c6 b6 sung khang sinh chon
loc 5 mg/L trong thai gian tii 14 - 28 ngay. Cac choi
(> 3 cm) dugc cat va ngam trong IBA (1 mg/mL)
tu 1 - 2 phut ro6i diat vao moi truong RM khong cé
khang sinh chon loc trong 14 ngay. Chdi c6 ré phat
trién nhiéu hon 2 ré dugc rtia véi nude réi chuyén
cay sang chiu dat nho va cham soc trong 7 ngay &
diéu kién anh sang, nhiét do tuong tu bao trudc khi
chuyén sang bau 16n hon va dua vao nha ludi.

Qua trinh bién nap cdu tric chinh stia gen vao
giong dau tuong DT22 dugc theo doi va danh gia
thong qua cac chi tiéu sau:

Ty 1é mau da choi (%) = (S6 mau nhiéu hon 2
choi ¢ SIM/Téng s6 mau lay nhiém) x 100.

Ty 1é s6ng sot sau chon loc (%) = (S6 mau séng
s6t 8 RM/S6 mau chon loc ban dau trén SIM) x 100.

2.2.2. Phuong phdp phdn tich cdy chinh siia gen
bang PCR

Mau 14 cha cdc ciy déu tuong séng sot sau
khi chuyén ra nha luéi dugc st dung dé tach
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chiét DNA t6ng s6 bidng phuong phip CTAB
(Nguyén Van bong va ctv., 2013). Cac mau DNA
téng s6 dugc st dung cho PCR véi cdc ciap moi
dac hiéu tuong tng (Bang 1) bang Kit EZ PCR
Mix-Tracking Dye (Cong ty sinh héa Phu sa,
Viét Nam) vé6i thanh phan phan tng: EZ PCR
Mix-Tracking dye va Buffer 1X: 45 pL, moi xudi
(10 uM): 1 pL, moi ngugc (10 uM): 1 pL, DNA
téng s6: 1 uL, b6 sung HO cho du thé tich
phan tng 50 pL; theo chu trinh: Bién tinh 95°C
5 pht, 35 chu ky (bién tinh 95°C 30 gidy, gan moi
57°C 35 giay, kéo dai 72°C 90 gidy), kéo dai 72°C
10 phut, 4°C tuy thoi gian. Sau khi PCR két thuc,
10 pL dung dich cia méi phan ting dugc st dung
dé dién di trén gel agarose 1% cung véi thang
chuén (GeneRuler 1kb DNA ladder). Cudi cung,
san phdm PCR dugc kiém tra duéi dén UV, chyp
anh, danh gia va tinh toan hiéu qua bién nap.

Hiéu qua bién nap (%) = (S6 cdy duong tinh véi
PCR véi gen Cas9va hoac Bar/S6 mau bién nap) x 100.
2.3. Thoi gian va dia diém nghién ciu

Nghién ctiu dugc thuc hién tu thang 01 nam
2020 dén thang 07 ndm 2021 tai phong Thi nghiém
Trong diém Cong nghé Té bao Thuc vat, Vién Di
truyén Nong nghiép.

IIL. KET QUA VA THAO LUAN

3.1. Két qua bién nap ciu truc chinh sta gen
CRISPR/Cas9 vao giong dau tuong DT22

Sau khi thiét ké thanh cong vector CRISPR/Cas9
6 chtia cac sgRNA cho chinh stia gen GmHyPRP1
(Nguyén Hiiu Kién va ctv., 2020), viéc nghién ctiu
bién nap cdu trac chinh sta gen CRISPR/Cas9
vao gidng dau tuong DT22 thong qua vi khuén A.
tumefaciens dugc thuc hién.

Ap dung quy trinh bién nap dugc xay dung &
trén, 3 thi nghiém bién nap ciu tric CRISPR/Cas9
chinh stia gen GmHyPRP1 vao not 14 mam giong
dau tuong DT22 dugc thuc hién st dung ching vi
khudn EHA 105 mang vertor pID chta cac cassette
358:Cas9, 35S:Bar va U6:sgRNAs. Qud trinh
bién nap cdu truc CRISPR/Cas9 chinh stia gen
GmHyPRPI vao giong dau tuong DT22 dugc trinh
bay nhu hinh 1. Két qua cta céc lan lap lai dugc
tong hgp trong bang 2.
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Hinh 1. M6t s6 hinh anh ctia qua trinh chuyén nap céu
tric vector CRISPR/Cas9 dé€ chinh stia gen GmHyPRP1
& cay dau tuong DT22

Chii thich: (A) Hat dau tuong ndy mdm trén dia GM
sau 5 ngay; (B) Mau dugc dong nudi cdy trén dia CCM
sau 5 ngay; (C) Cdam iing tao choi trén SIM sau 14 ngay;
(D) Mau dugc chon loc trén SIM c6 b8 sung 10 mg/L
glufosinate sau 14 ngay; (E) Giai doan kéo dai choi trén
SEM c6 bé sung 5 mg/L glufosinate; (F) Giai doan cdm ting
tao ré 6 RM; (G) Cdy 6 giai doan chuyén ra bau ddt nho.

Nhu két qua trinh bay & bang 2, moéi thi nghiém
dugc thuc hién dong nuodi cdy khoang 200 mau, sau
qua trinh cam ting tao choi trén SIM, cam Uing tao
choi két hop chon loc trén SIM ¢6 b6 sung 10 mg/L
glufosinate, kéo dai cho6i két hgp chonloc trén SEM

c6 bé sung 5 mg/L glufosinateva ra ré trén RM va
thu dugc mot s6 két qua nhu sau: Ty 1é da choi
trung binh ctia 3 thi nghiém dat trén 87,44%; ty
1é s6ng sot trung binh sau khi chon loc la 7,43%,
va da thu dugc téng s6 30 cay & giai doan RM
va dugc chuyén ra bau dit, trung binh thu dugc
10 cay/1 thi nghiém. Nghién ctiu cta Nguyén
Vin Pong va cdng tac vién (2018) khi chuyén gen
GmNAC004 dudéi sy diéu khién ctia promoter 35S
vao giong dau tuong DT22 thu nhén ty 1¢ da chai
dat 69,56% va ty 1é song sot chi la 3,84%. Trong khi
st dung cdu trac RdA29A:GmNAC004 ty 1¢é da choi
trung binh chi dat 64,04% va ty 1 song sot sau chon
loc 12 4,68% (Nguyén Van Dong va ctv., 2017). Mot
nghién ctiu khéac khi danh gid anh hudng cta cac
hat nano bac, d6ng va coban dén qua trinh bién nap
gen Bar vao giong dau tuong DT22 cho thay khi
b8 sung nano dong kha ning tao da choéi dat cao
nhat 1a 86,68% va ty 1 song sot dat 3,99% (Nguyén
Trung Anh va ctv., 2018). Cac két qua nghién ctiu
cho thady, giong dau tuong DT22 khi dugc bién nap
v6i cdu trac chinh stia gen CRISPR/Cas9 cho ty 1é
da chéi va khd ning séng sét cao hon han so véi
cac nghién ctiu truée do6. Nhu vay, giong dau tuong
DT22 budc dau cho thay ciing c¢é kha ning tiép
nhan hé thong thong chinh stia gen CRISPR/Cas9
nhu céc ciu trac chuyén gen da st dung trude do.

Bang 2. Két qua bién nap cdu triac CRISPR/Cas9 cho chinh stia gen GmHyPRPI
vao gidng dau tuong DT22 thong qua vi khuén A. tumefaciens

Moi truong Tong s6 mau qua 3 1an thi nghiém Trung binh s§ mau

GM 400 133,33+ 1,96
CCM 667 212,33 + 4,38
SIM 606 202,00 + 2,62
SIM (glufosinate 10 mg/L) 403 134,33 £1,91
SEM (glufosinate 5 mg/L) 213 71,00 £ 1,25
RM 30 10,00 + 0,47
Ra dat 30 10,00 + 0,47
S6 méu da choi 557 185,67 £ 0,72
Ty 1é da choi (%) - 87,44 £ 2,00
Ty 1é s6ng s6t sau chon loc (%) - 7,43 + 0,25

Hiéu qua bién nap (%) - 4,58+ 0,43

Ghi chii: GM: Méi truong ndy mdm; CCM: Moéi trudng dong nudi cdy; SIM: Mbi trudng cdm ving tao choi;

SEM: Méi trudng kéo dai chdi, RM: Méi trudng ra ré.
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Qua két qua nay cho thay, cau truc CRISPR/Cas9
cho chinh stta gen GmHyPRP1 da dugc chuyén nap
vao giong dau tuong DT22 va thu nhan dugc cac
cay thé hé T,. Tuy nhién, d€ c6 thé xdc dinh dugc
hiéu qua bién nap va kha nang ti€p nhan cau truc

chinh stia gen ctia giébng dau tuong nay nhu thé

nao, thi cac cay T, thu nhan cén tiép tuc dugc kiém
tra bang phén tich PCR.

3.2. Két qua danh gia hiéu qua chuyén nap cau
truc chinh siia gen CRISPR/Cas9 vao giong dau
tuong PT22 bang PCR

Tu két qua bién nap, 30 cay dau tuong thé hé
To dugc trong va cham séc & trong nha luéi. Khi
cay chuyén ra dat 10 - 15 ngay dugc thu mau la

cho tach chiét DNA t6ng s6 va phan tich su c6 mat
ctia gen Cas9 va Bar bang PCR. Két qua PCR véi
gen Cas9 va Bar & trong cac cay chinh stia gen cho
thdy, c6 26 dong T, trén téng s6 30 dong mang gen
Cas9, va 29/30 dong duong véi gen Bar (Hinh 2 va 3).
Trong d6, mau s6 3 1a déu cho két qua m tinh véi Cas9
va Bar. Tt két qua PCR gen Cas9 va Bar ctia cac cay
dau tuong T, chinh stia gen cho théy, hiéu qua tiép
nhén cdu tric chinh stia gen CRISPR/Cas9 ctia giéng
dau tuong DT22 dat 4,58%. Qua két qua nay, quy trinh
bién nap céu truc vector CRISPR/Cas9 cho chinh stia
gen GmHyPRPI vao giéng dau tuong DT22 thong
qua vi khudn A. tumefacines da dugc xiy dung
thanh cong.

Cac dong chinh stra gen

2 3 45 6 7 8 9

10 11 12 13 CT(+) (O M

7
514 bp 750 bp
VeSS ssses- B T

Cac dong chinh stra gen

14 15 16 17 18 19 20 21 CT (+) ) M —
514 bp 500 bg
Cac dong chinh stra gen
22 23 24 25 26 27 28 29 30 CT (+ M
514 bp ) 750 bp
500 bp

Hinh 2. Két qua kiém tra su c6 mat ctia gen Cas9 & cac cay dau tuong To chinh stia gen
Chui thich: 1 - 30: Cdc dong dau tuong To chinh stia gen; CT: Cdy doi chiing khong chuyén gen DT22;
(+): Déi chiing duong tii DNA plasmid ctia vector pID; (-): D6i chiing am H O; M: GeneRuler 1kb DNA ladder.

Céac dong chinh slfa gen

2 34 5 6 7 8 910111213 CTH (M

588 bp 500 bp
Céc dong chinh stra gen
588 bp 15 16 17 18 19 20 21 CT (+) () 750 bp
soobp
Cac dong chinh slfa gen
sggbp 22 23 24 25 26 27 28 29 30 (T (4)

— o0
500 bo
Hinh 3. Két qua kiém tra su c6 mdt ctia gen Bar & cic cdy ddu tuong To chinh stia gen
Chil thich: 1 - 30: Cdc dong dau tuong T, chinh siia gen GmHyPRP1; CT: Cdy ddi chitng khong chuyén gen DT22;
(+): D6i chiing duong tii DNA plasmid ctia vector pID; (-): Déi chiing am H,O; M: GeneRuler 1kb DNA ladder.

Cung v6i su phat trién ctia khoa hoc cong nghé,
¢6 nhiéu cach tiép can dé chuyén gen vao ciy dau
tuong nhu chuyén gen thong qua callus, chuyén
gen vao long ré, chuyén gen truc ti€p bang sing
ban gen... tiiy vao tting muc dich nghién ctu. Tuy
nhién, phuong phap chuyén gen vao nét la mam
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thong qua vi khudn A. tumefaciens dang dugc ap
dung phé bién cho dén ngay nay vi tinh tién lgi
va chi phi thip. Theo phuong phép nay, ty 1¢ tao
da choi, ty 1é song sot sau chon loc va hiéu qua
bién nap tuy thudc vao yéu t6 di truyén ctia giong
dau tuong, cdu tric va kich thudc vector, chiing vi
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khuén va ngoai ra ciing lién quan téi diéu kién tién
hanh nghién ctu (Olhoft et al., 2003; Xinping and
Deyue, 2006; Dinh Thi Phong va Nguyén Thi Thu,
2007; Tran Thi Cuc Hoa, 2008; Nguyén Vin Dong
va ctv., 2012, 2013, 2017, 2018; Nguyén Trung Anh
va ctv., 2018; Le et al., 2020). Cu thé, khi chuyén
gen GmNAC004 va GmMyb vao giong dau tuong
DT22, hiéu qua qua bién nap chi dat trong khoang
0,28-1,6 % (Nguyén Vin Dong va ctv., 2013; 2018;
Nguyén Trung Anh va ctv., 2018). Trong khi &
nghién ctiu nay, cing 1a chuyén gen vao giong
dau tuong DT22, tuy nhién hiéu qua bién nap dat
4,58% cao hon hin so v6i cac nghién ctiu trudc do,
su khéc biét 6 day c6 théla do hé théng cdu tric da
st dung.

IV.KET LUAN

Nghién ctiu nay chi ra ring, hé théng ciu tric
CRISPR/Cas9 cho chinh stia gen quan tam dugc
st dung hoan toan thich hgp dé bién nap vao not
14 mam giong dau tuong DT22 thong qua vi khuin
A. tumefaciens. K&t qua nay b6 sung hudng tiép can
mdi ti€ém ndng cho cong tac chon tao giong dau
tuong c6 dinh hudng trong tuong lai.
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Gene targeting using the Agrobacterium tumefaciens-

Study on transformation of the CRISPR/Cas9 for editing GmHyPRP1
into soybean cultivar DT22 via Agrobacterium tumefaciens

Nguyen Huu Kien, Nguyen Thi Hoa, Tong Thi Huong,
Nguyen Trung Anh, Dinh Thi Thu Ngan, Chu Duc Ha,
Pham Vu Long, Dinh Thi Mai Thu, Le Thi Mai Huong,

Jae-Yean Kim, Vu Van Tien, Pham Xuan Hoi,
Le Duc Thao, Nguyen Van Dong

Abstract

Gene editing using CRISPR/Cas9 system is a promising approach to develop soybean cultivars with improving yield,
grain quality and enhancing tolerance to adverse environmental conditions. The efficiency of gene transformation via
Agrobacterium tumefaciens depends on numerous factors such as vectors, promoters, selection marker genes, bacterial
strains, and especially regeneration ability of soybean cultivars. The study aimed to transform the CRISPR/Cas9
for editing GmHyPRP1 into soybean cultivar DT22 using A. tumefaciens strain EHA105. The results showed that the
multi-shoot and survival shoot rates and transformation efficiency reached 87.44%, 7.43%, and 4.58%, respectively.
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NGHIEN CUU ANH HUONG CUA DANG PHAN BON VA CHE PHAM PHUN QUA LA
TOI NANG SUAT VA CHAT LUQONG GIONG LE XANH,
HUYEN BAO LAC, TINH CAO BANG
Nguyén B4 Tudn'*, Nguyén Xuan Cudng', Hoang Vin Toan'
TOM TAT

Nghién ctiu anh hudng ctia dang phin bén va ché phdm phun qua 1a cho cay1é xanh dugc tién hanh tai huyén

Béo Lac, tinh Cao Béang. Két qua cho théy: Bon phén t6ng hgp NPK t6t hon bén phan don, sinh trudng, nang

sudt va chit lugng ctia 1é xanh déu t6t hon. Cac cong thiic bon NPK téng hgp cho ty 1é dau qua cao (4,80%); qua

to (399,13 - 185,57 g/qua), ndng sudt (74,67 - 86,83 kg/cay); chat lugng t6t (dudng tong s6 7,98 - 8,12%; do brix

tu 11,4 - 11,6%; ham lugng vitamin C: 12,2- 12,6 mg/100 g), cao hon quy trinh canh tdc clia ngusi dan. Viéc

st dung lugng bon 4,0 kg NPK 13 : 13 : 13 + TE dat két qua cao nhét. St dung cac chat diéu tiét sinh trudng,

phan vi lugng déu cho két qua tot. Ty 1é dau qua cta cong thiic phun BA dat 5,00%; GA3 dat 4,70% va BA dat

4,43%. S6 lugng qua/céy clia cac cong thic lan lugt la 281,77; 280,3 va 311,5 qua/cay, khoi lugng qua cao dat

388,13 g/qua va ndng sudt dat tti 89,17 - 108,30 kg/cay, tang so v6i d6i chung tii 19,67 - 38,80 kg/céy, ham lugng

dudng tong s6, d6 brix va ham lugng vitamin C ting. Trong dd, cong thic 3: phun Borric 20 ppm dat két qua
cao nhit.

T khéa: Lé xanh Bao Lac, phan bén téng hgp, ché phdm phun qua la

'Vién Nghién ctru Rau qua
* Tac gia chinh: E-mail: nguyenbatuan2910@gmail.com

26



