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Selection of rubber clones with high yield in Northern mountainous region
Nguyen Xuan Truong, Nguyen Van Toan
Abstract

Four domestic clones including DVT 27, DVT 30, DVT 54 and RRIV 124 and three introduced ones from China
namelly LT 74, VNg 77-2 and VNg 77-4 were evaluated from 2012- 2018 at the Northern Mountainous Agriculture
and Forestry Science Institute (NOMAFSI). By evaluating 3 characteristics including survival rates, growth and latex
yield, the research results indicated that the highly survival rate clones also had the better growth in the first year after
planting. Regarding the domestic clones, RRIV 124 had strong growth ability (its girth reached 43,3 cm after 6 years
of planting; 20,2 % higher than the standard) and was also potetial to have the highest yield in the first haversting
year, acounting for 42.4 g/tree/tab. Another potentially high yield clone was DVT 27, which had an amount of
34 g/tree/tab in the first harversting year. As for the Chinese- introduced clones, only VNg 77-4 showed the growth
ability in the immature stage (girth was 39,6 cm, 10% higher compared to the standard). In addition, its yield was
relatively high with 25.7 g/tree/tab in the first harversting year.
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THIET LAP VA PANH GIA HIEU QUA CUA QUY TRINH
CHUYEN GEN VrD1 TREN GIONG PAU XANH PX22
Hoang Thi Thao', Nguyén Tuén Piép', Chu Duic Ha?,
Hoang Thi Mai', Lé Van Son?, Chu Hoang Mau*

TOM TAT

Trong nghién ctu nay, giéng dau xanh PX22 da dugc ghi nhan chuyén thanh cong gen VrD1, mi héa protein
defensin lién quan dén co ché khang mot Callosobruchus chinensis. Trudc hét, quy trinh tdi sinh giong DX22 in vitro
da dugc nghién ctiu va t6i uu dé tao tién dé cho chuyén gen. Cuy thé, 14 mam dugc nuéi trong moi trudng cam ting
choi chtia BAP 3,5 mg/l. Sau 15 ngay cdy chuyén, cac cum chéi dugc kéo dai trén moi tridng cé b6 sung GA, 0,5mg/1
va TAA 0,1mg/l. Nghién ctu da chi ra moéi truong dinh dudng chiia IAA 0,5mg/1 thich hgp cho qua trinh tao ré
in vitro. Tiép theo, gidng DX22 dugc chuyén gen VrDI théng qua dong nudi cdy v6i Agrobacterium mang vector
pPhaso-dest-VrD1. Két qua da xdc dinh dugc 5 dong mang gen chuyén & thé hé T bang ky thuat PCR. Trong do,
dong DX1-3 va DX1-7 & thé h¢ T, c6 bi€u hién ctia protein VrD1 v6i ham lugng tuong ung la 6,24 va 9,26 ug/mg
protein tdng s6. Két qua ctia nghién ctiu nay da tao tién dé€ quan trong cho codng tac chon tao gidng dau xanh chuyén
gen c6 kha nang khang C. chinensis.

T khéa: Diu xanh, defensin, chuyén gen, VrD1I, protein

I. DAT VAN PE

Dbéu xanh (Vigna radiata) la d6i tugng cay trong
luan canh ngan ngay c6 gid tri kinh té€ cao, dong thoi
la mat xich quan trong trong hé sinh thai d6ng ruong
(Luu Quang Huy va ctv., 2017). Hién nay, dau xanh
dang thé hién vai tro néi bat v6i dinh huéng khuyén
khich chuyén d6i co cdu cay trong ndng nghiép ngan

ngay theo hudng bén viing. Tuy nhién, sdu bénh hai,
ddc biét 1a mot Callosobruchus chinensis la nguyén
nhan gay sut gidm ndng sudt va chat lugng ctia dau
xanh hién nay (War et al, 2017). Vi véy, tim hiéu
co ché khang va tim ra cdc gen lién quan dén kha
ning khdng ctia cdc giong ddu xanh dugc xem la mot
trong nhiém vu quan trong hién nay.

'Khoa Nong hoc, Trudng Dai hoc Nong Lam Bac Giang; ? Vién Di truyén Nong nghiép, VAAS
’Vién Cong nghé Sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam

*Trudng Pai hoc Su pham, Dai hoc Thai Nguyén
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Dé gidi quyét bai todn nay, mot trong nhiing
huéng dugc quan tam la tim kiém cac gen ma hoéa
protein tham gia vao co ché khang, tti d6 ap dung cac
cdng cu cong nghé sinh hoc nham céi thién kha nang
khang & cay dau xanh. Dang chu y, gen defensinl &
dau xanh (VrDI), ma hoa protein giau Cys dugc ghi
nhan la mot trong nhiing nhém protein thuc vat c6
kha ning khang sau bénh hai rat manh (Chen et al.,
2004; Shiau et al., 2006). Tuy nhién, chua c6 nghién
ctiu ndo ghi nhén vé viéc chuyén gen VrD1 vao gidng
bX22, giong dau xanh chu luc cta Viét Nam hién
nay. Trong nghién ctiu nay, quy trinh chuyén gen
VrD1I vao giéng DX22 da dugc bao cao. Cu thé, cac
budc tdi sinh giong ddu xanh DX22 da dugc thiét
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lap tao tién dé cho quy trinh chuyén gen. Céc dong
chuyén gen sau d6 da dugc danh gia su biéu hién ctia
gen VrDI chuyén théng qua cic phuong phap sinh
hoc phan tu.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu
Giong dau xanh DX22 thudn chiing ¢6 ngudn goc
tu Vién Khoa hoc Ky thuat Nong nghiép Duyén hai
Nam Trung B¢ dugc duing lam vét liéu chuyén gen.
Chuing vi khudn Agrobacterium tumefaciens CV58

chtia vector chuyén gen pPhaso-dest-VrDI dugc
cung cép boi Vién Cong nghé Sinh hoc (Hinh 1).

RB

Hinh 1. C4u truc ctia vector chuyén gen pPhaso-dest-VrD]

2.2. Phuong phap nghién ctiu

- Tao cay dau xanh chuyén gen: Chuyén gen VrD1
vao cay dau xanh dugc tién hanh theo phuong phép
bién nap A. tumefaciens thong qua nach la mam da
dugc ghi nhan gan day (Jaiwal ef al, 2001). Cu thé,
dich huyén phu A. tumefaciens mang vector chuyén
gen dugc dong nudi cdy voila mam V. radiata 3 ngay
tudi da giy t6n thuong trén moi trudng thich hgp
trong diéu kién 25°C trong 3 ngay.

- Tai sinh cay d4u xanh chuyén gen: Quy trinh
tai sinh giong dau xanh BX22 dugc tién hanh dya
trén nhiing mo td gan day (Nguyén Thi Luyén va ctv.,
2009). Cu thé, mau 14 mam dugc nuoi trong 2 tudn
trén moi trudng cam tng tao chdi (shoot induction
medium, SIM) chon loc. Cac cum chéi sau d6 tiép
tuc dugc chuyén sang moi truong kéo dai choi

(shoot elongation medium, SEM) chon loc. Khi chéi
dat kich thuéc 4+5 cm chuyén sang moi trudng tao
ré (root medium, RM) chon loc. Cay tai sinh dugc
chuyén ra gid thé chita trdu hun va cat vitylé 1: 1
(Nguyén Thi Luyén va ctv., 2009).

- Kiém tra sy c6 mit cta gen chuyén: Xac dinh
su c6 mét gen VrD1 & dong chuyén gen thong qua
PCR (Rahman et al., 2013). Trong d6, ADN téng s6
ctia dong chuyén gen dugc tach chiét theo phuong
phap CTAB (Semagn, 2014). Cép moi ddc hiéu cho
doan gen chuyén VrDI1 dugc mo ta trong Bang 1
(Chen et al., 2004). Dong chuyén gen T, dugc sang
loc su c6 mit ctia gen VrDI bang ky thuat Southern
blot. ADN t6ng s6 da tinh sach dugc stt dung dé cit
bang cap enzyme giGi han Hind II1-Sal 1. Tong hop
ADN méu do st dung b¢ kit (GE Heathcare, Anh).

Bang 1. Trinh tu cdp moi dac hiéu cho gen VrDI (Chen et al., 2004)

TT Tén moi Trinh ty moi
1 VrD1-HindIII-F 5-CCAAGCTTGGTTAACAGTTTCTAGTGCACC-3’
2 VrD1-Sall-R 5-GCGTCGACGATGGAGAAGAAATCACTGGCC-3

- Banh gid cay chuyén gen: Phén tich biéu hién
protein tdi t6 hgp VrD1 trong hat chuyén gen & thé
h¢ T, dugc tién hanh bang phuong phap dién di
Western blot. Protein VrD1 tdi t6 hgp 6 dong T, dugc
dinh lugng bang ky thu4t ELISA (Shiau et al., 2006).

- Phén tich va xt ly s6 liéu: Cac s6 liéu thu thap
dugc xu ly va phan tich théng ké bang Microsoft
Excel 2003.
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I1I. KET QUA VA THAO LUAN

3.1. Thiét lap hé thong tai sinh giong ddu xanh
PX22 cho quy trinh chuyén gen

Trong nghién ctiu nay, hat giong dau xanh bX22
da dugc khu triing bang khi Clo va ndy mam trén
moi trudng dinh dudng d€ thu ldy 14 mam sach
bénh tao nguodn vt liéu cho qua trinh chuyén gen.
D¢ hinh thanh kha néng tai sinh da choi tii nach 1a
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mam, cac 14 madm dugc nudi trén moi truong SIM co
b8 sung BAP & néng do 2,5 + 4,0 mg/l. Két qua theo
doi sau 15 ngay cdy chuyén trén cac cong thiic dugc
thé hién ¢ Bang 2. Trong do6, moi truong SIM chta
BAP 3,5 mg/l dugc xac dinh la thich hgp cho qua
trinh tao choi tii la mam ctia giong PX22 (Bang 2).
Tiép theo, cdc cum chéi duge chuyén sang moi
truong SEM c6 b6 sung GA, va IAA véi cac nong
d6 khac nhau. Sau 10 ngay theo doi da xac dinh
dugc moi trusng SEM c6 b6 sung GA, 0,5mg/l va
IAA 0,1mg/I cho hiéu qua chéi kéo dai nhanh nhat
va chat lugng choi tét nhét, than map, 1a to va co
mau xanh dic trung, ddm bao cho viéc ra ré tdi sinh
hoan chinh. Trong nghién ctiu nay da thu nghiém

tao ré cho cac chdi trén moi trudng chia IAA ti
0,1 + 1,0 mg/l va theo déi trong 4 tuan. Két qua da
xdc dinh dugc cong thuc bé sung IAA 0,5mg/l la
thich hgp nhét cho viéc tao ré in vitro v6i giong dau
xanh DX22.

Bang 2. Danh gid kha néng tai sinh da choi
ctia BX22 trén moi truong chita BAP

Cong Nong d6 S6 mau Ty 1é mau
thuc BAP (mg/1) biénnap | tao choi (%)
1 2,5 30 75,56
2 3,0 30 81,11
3 3,5 30 86,67
4 4,0 30 77,78

Hinh 2. Quy trinh tdi sinh giong ddu xanh BX22 phuc vy quy trinh chuyén gen

A - Hat ddu xanh DX22; B - Khi¥ tring hat bang khi Clo; C - Gieo hat trén moi truong dinh duéng D - Ndy mdm
hat sau 3 ngay; E - Ld mdm va ndch ld mdm lam nguyén liéu bién nap; F - Nhiém khudn trong 30 phiit; G - Pong nudi
cdy; H - Cdm ting tao chéi; I+] - Sau 2 tudn trén méi trudng tao choi; K - Kéo dai chéi; L - Ra ré&; M - Cdy ra gid thé;

N+ O - Cay trong trong chdu 6 diéu kién nha lidi.

3.2. Danh gia hiéu qua chuyén gen VrD1 vao giong
dau xanh DX22

Chuyén gen VrDI vao giéng BX22 dugc thuc
hién nho bién nap A. tumefaciens thong qua nach la
mam (Jaiwal ef al., 2001). L4 mam 3 ngay tudi dugc
rach gy tén thuong dé thuc hién dong nuoi cdy véi
dich A. tumefaciens (Hinh 2). Két qua 3 lan bién nap
v6i téng s6 630 mau, 107 chdi, chiém ty 1¢ 16,98%,

dugc ghi nhan cd kéo dai trén moéi trudng chon loc
chtia khang sinh kanamycin 50 mg/1 (Bang 3). Trong
dé, 46 choi ra ré khoe manh va tiép tuc dugc trong
trén gia thé€ dat (Hinh 2, Bang 3). Theo doi trong
diéu kién nha luéi da cho thdy 23 dong dau xanh
chuyén gen T song s6t va sinh trudng binh thuong
(Bang 3).
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Bang 2. Danh gid kha nang bién nap cu tric pPhaso-dest- VDI vao giong DX22

x Tong s6 mau S8 mau S8 choi S6 choi S8 cay song | SO ciy sOng sot

Mau x " e 5 A oid th A 3 Topcss

bién nap tao choi kéo dai raré trén gia thé | trong nha luéi
Bién nap 1 300 110 45 21 16 11
Bién nap 2 180 92 39 16 14 9
Bién nap 3 150 45 23 9 5 3
Déi chiing 1 30 0 0 0 0 0
béi chiing 2 30 30 45 25 10 10

Ghi chii: D6i chitng 1 1d mdm dau xanh khong chuyén gen duge cdy trén moi trudng tdi sinh cé bo sung khdng sinh;

Déi chitng 216 mdm ddu xanh khong chuyén gen dugc cdy trén moi trudng tdi sinh khong bé sung khdng sinh.

D€ kiém tra sy c6 mit cta gen chuyén VrDI
trong hé gen ctia cdc dong chuyén gen, ADN téng
s0 clia cac cay dugc tach chiét lam khudn cho phan
ung khuéch dai gen v6i cdp moéi dic hiéu VrDI1-Hin-
dIII-F/VrDI-Sall-R (Bang 1). Phan tich vé trinh tu
gen VrDI tit gDNA va tit mRNA da chi ra rang gen
ndi tai va gen chuyén VrD1 phén biét nhau 6 dic diém
c6 hay khong c6 doan intron. Khi thuc hién phan
tng PCR bang cap moi dic hiéu, du kién gen VrD1
noi tai cho phan doan DNA ¢6 kich thudc ~356 bp,
trong khi gen ngoai lai cho phan doan DNA kich
thudc ~228bp (Hinh 3). Két qud dién di cho thiy
5 dong chuyén gen, dugc dit tén la BX0-1, BX0-3,
bX0-4, bX0-7 va DX0-8 (tuong tng véi giéng
s6 1,3, 4, 7 va 8) da c6 mit ctia gen chuyén VrDI
(Hinh 3). Hiéu sudt chuyén gen VrD1I dat 0,79%.

M@# wt1 2 3 4 5 6 7

Hinh 3. bién di kiém tra sin phdm PCR
nhan gen VrDI tii cc dong chuyén gen TO.

Ghi chii: M: thang DNA chudn 1 kb; (+): doi chiing
duong la plasmid pBT-VrDI; (-) san phdm PCR nhdn gen
VrD1 cdy dau xanh khong chuyén gen; Tir bing 1 + 8:
sdn phdm PCR nhan gen VrD1 tii cdc dong cdy dau xanh
dugc chuyén gen.

Dé tiang do tin cay cta thi nghiém, 5 dong chuyén
gen T dugc tién hanh phan tich Southern blot. Két
qua phan tich ¢ hinh 4 cho thdy 5 dong chuyén gen
déu cho két qué duong tinh v6i Southern blot. Trong
do, tat ca dong chuyén gen duong tinh vé6i 2 ban
copy, ngoai trit BX0-8 duong tinh véi 1 ban copy.
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DX0-1

DX0-3 DX0-4 DX0-7 DX0-8

Hinh 4. Phan tich 5 dong chuyén gen T
bang Southern blot

3.3. Phan tich bi€u hién protein & dong chuyén
genT,

Trong nghién ctiu nay, 3 dong chuyén gen BX0-3,
DX0-4 va DX0-7 tiép tuc dugc tu thu tao thé he T,
dit tén lan lugt la BDX1-3, BX1-4 va bX1-7. Két qua
lai Western blot tii 3 dong chuyén gen T, cho thdy
trén mang lai nitrocellulose c6 xuét hién bang mau &
vi tri kich thuéc khoang gan 10 kDa & dong DX1-3
va bX1-7.

M Wt DX1-3 DXI1-4 DXI1-7
35 k0o [N
25 kDa -
15 kDa -
10kDs | IR =

| :

Hinh 5. Két qua lai Western tii 3 dong chuyén gen T,
Dé phan tich biéu hién protein rd nét hon, dong
bX1-3 va bX1-7 dugc kiém tra bing ky thuit
ELISA d€ xdc dinh ham lugng protein VrDI1 so
v6i ham lugng protein tan téng s6. Trong do6, dong
bX1-4 va giong DX22 dugc st dung nhu d6i chiing
khong bi€u hién protein VrD1. Két qua dugc thé

hién & hinh 6.
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WT DX1-3

Hinh 6. So sainh ham lugng protein VrD1
tai t6 hgp gitia cdc dong d4u xanh chuyén gen

DX1-4 DX1-7

Trén biéu d6 so sanh cho thdy cac dong ddu xanh
chuyén gen c¢6 ham lugng protein VrD1 dao dong tu
6,23 + 9,26 ng/mg protein téng s6 (Hinh 6). Trong
do, dong BX1-7 dugc xdc dinh c6 ham lugng protein
VrD1 cao nhat (Hinh 6). Két qua nay da chiing minh
cac dong cay dau xanh chuyén gen da dugc ting
cuong biéu hién protein defensin. Day la co s¢ dé
tiép tuc phén tich hai dong d4u xanh chuyén gen
DX1-3 va DX1-7 & céac thé hé sau.

IV. KET LUAN VA PE NGHI

4.1. Két luan

- Ba hoan thién dugc hé thong tai sinh giong dau
xanh DX22 phuc vu quy trinh chuyén gen. Trong
d6, méi truong SIM chtia BAP 3,5 mg/I thich hop
cho tao choi ti 14 mam, moi truong SEM c6 bd sung
GA, 0,5mg/l va TAA 0,Img/l duigc khuyén cdo cho
kéo dai choi va mdi truong chita IAA 0,5mg/l phu
hgp cho tao ré in vitro.

- Sang loc ki€u gen ctia 23 ciy T, da thu dugc
5 dong chuyén gen mang gen VrDI. Kiém chiing
biang Southern blot cho thiy 4 dong DX0-1, PX0-3,
bX0-4 va BX0-7 mang 2 ban copy cua gen VrDI,
trong khi DX0-8 cé 1 ban copy.

- Phén tich Western blot da chiing minh dong
bX1-3 va BX1-7 c6 biéu hién cua protein VrD1.
Trong do6, ham lugng ctia VrD1 &6 dong PX1-3 va

bX1-7 lan lugt dat 6,24 va 9,26 pg/mg protein
téng so.
4.2. D& nghi

Nghién ctiu nay sé dugc tiép tuc nham danh gia
mtc d¢ khang mot C. chinensis ctia 2 dong chuyén
gen DX1-3 va DX1-7.
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Establishment and evaluation of efficiency
of the transformation of VrDI1 on mungbean variety DX22

Abstract

Hoang Thi Thao, Nguyen Tuan Diep, Chu Duc Ha,
Hoang Thi Mai, Le Van Son, Chu Hoang Mau

In this study, VrD1, encoding defensin protein involved in the resistance of bruchids (Callosobruchus chinensis) has
been successfully transformed into ‘DX22” mungbean variety. Firstly, a protocol of regeneration of ‘DX22’ variety
in vitro has been constructed and optimized in order to prepare for gene transformation. Particularly, cotyledonary
nodes were cultured in the shoot induction medium containing 3.5 mg/l. The shoots were then optimized elongated
in the medium adding GA, 0.5 mg/l and IAA 0.1mg/1. The medium containing TAA 0.5 mg/l was recommended
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for the in vitro root induction. Next, the ‘DX22’ explants were co-cultured with Agrobacterium strain harboring
pPhaso-dest-VrD1 vector. Our results confirmed the presence of target gene in 5 T lines by PCR technique. Among
them, “DX1-3" and ‘DX1-7’ (T, generation) were recorded to express VrD1 protein with the approximate content of
6.24 and 9.26 ng/mg total proteins, respectively. Our results could provide important information for mungbean
breeding towards the C. chinensis resistance.

Keywords: Mung bean, defensin, transformation, VrD1, protein
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NGHIEN CUU KHA NANG POI KHANG THUC VAT
CUA 8 GIONG LUA OM TREN CO LONG VUC NUGC VA PHAN LAP
CAC CHAT POI KHANG THUC VAT CO TRONG GIONG LUA OM4498
Nguyén Lé Van!, Phan Khanh Linh!, Phong Ngoc Hai Triéu',
Nguyén Thé Cudng', Lé Van Vang?, H6 Lé Thi'

TOM TAT

Dua trén cac nghién ctiu trong va ngoai nudc vé tinh déi khang thuc vat trén cay lta, 8 giong lta OM dugc trong
phd bién (bao gobm OM5451, OM Nép 406 (N406), OM7347, OM6976, OM4498, OM5930, OM3536 va OM2395)
dugc tién hanh nghién cttu vé hoat dong canh tranh c6 dai trén loai ¢ gay hai chinh - ¢4 16ng vuc nudc (E. crus-galli).
Két qua khao sat ban dau tu thi nghiém d6i khang truc tiép cho thy giéng laia OM5930 c6 kha ning tic ché manh
nhdt dén sy phat trién co6 16ng vuc nude. Tuy nhién, khi thit nghiém hoat tinh sinh hoc ctia dich trich cac giéng lua
bing methanol (MeOH) lai cho théy hiéu qué tc ché t6t va 6n dinh ctia giéng OM4498. Do d6, dich trich giéng
OM4498 da dugc chon sti dung cho cic budc tach chiét chit déi khang (CPK) tiép theo. CDK dugc tach chiét st
dung phuong phap tach pha long/long, sau d6 pha nuéc dugc diing d€ tich cdc CDK béng ky thuat chiét pha ran
lan lugt st dung cac cot Silicagel, Sephadex va C18 véi cac day nong d6 dung moéi khac nhau. Hoat chat tc ché
co dai dugc xac dinh trong phén chiét véi 100% MeOH qua c6t Silicagel, 40% MeOH qua cdt Sephadex LH-20 va
20% MeOH qua cot C,, Sep-Pak vdi ty 1é tic ché tu 41,6 - 83,3% d6i véi than va 90,6 - 95% d6i véi ré. Két qua nay
cho thdy giéng lia OM4498 c6 kha nang chita CDK trién vong, cin dugc dinh danh va khai thac nhdm phuc vu cho
cong tac quan ly co dai bang bién phép sinh hoc, tién t6i mdt nén nong nghiép bén viing.

T khoa: Chat d6i khang thuc vat, co 16ng vuc nudc, d6i khang thuc vat, OM4498

I. DAT VAN PE

Laa (Oryza sativa L.) la mot trong nhiing céy
luong thuc quan trong va dugc trong khap noi trén
thé gigi. Co dai la dich hai quan trong nhat canh

khoe cong dong, dong thdi dan dén ton du thudc
trti ¢ qua muc cho phép trong lua gao. Dy ciing la
nguyén nhéan lam giam stic canh tranh ctia no6ng san,
hang hoa ctia Viét Nam trén thi truong thé gisi (Chi

tranh vé€ chat dinh dudng, nudc va anh sang, ti do,
lam giam nang sudt va chat lugng lua. Cac loai co dai
xam lan va c6 anh hudng nghiém trong bao goém co
l6ng vuc nudc (Echinochloa crus-galli (L.) Beauv.),
cd dudi phung (Leptochloa chinensis L.) va cd chac
(Fimbristylis miliaceae). Nang sudt cia ciy lda c6 thé
giam dén 50 - 70% do su canh tranh ctia cac loai co
nay (Chin, 2001; Labrada et al., 2003 ; Xuan et al.,
2006). Ngay nay, d€ ddy manh san xuét ndong nghiép,
viéc sti dung hda chit nong nghiép da gia ting nhanh
chéng & Viét Nam gay 6 nhiém moi trudng, lam mat
can bang sinh thai va anh hudng tiéu cuc dén stic

Nhan, 2016).

Tinh do6i khéng co dai trén cay lua da dugc
nghién ctiu nhiéu noi trén thé gidi (Kato-Noguchi
and Ino, 2005; Kato-Noguchi et al., 2008, 2010; Chau
et al., 2008; Khanh et al., 2009; Asaduzzaman et al.,
2010; Salam and Kato-Noguchi, 2011; Kato-Noguchi
et al., 2012; Khanh et al., 2013; Thi et al., 2014a, b).
Tiém ning d6i khéng thuc vat & lua c6 thé dong vai
trod quan trong trong viéc cai thién hiéu qua va tinh
bén viing trong kiém soat co dai. Pay la mot trong
nhiing bién phap sinh hoc gitp loai trii ton du thudc
trit co trong lda gao cé trién vong va dang luu y.

! Phong Thi nghiém Trung tam, Vién Lia Pong bang song Ctiu Long

2 Khoa Nong nghiép, Trudng Dai hoc Can Tho
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