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Efficiency of hybrid maize rotation models on rice based land
in Mekong Delta during the period of 2014-2016

Le Quy Kha
Abstract
Net profit from models of growing maize on rice converted land was obtained 40-128% higher than that of growing
rice at the same cropping season during the period of 2014-2016. However, effects of expanded models were still
limited due to several reasons such as production management at macro level, small land size of households, low level
of mechanization, weak linkage among 4 stakeholders (scientists, companies, policy makers and farmers). Suggested
solutions are: 1) concrete policies for linking 4 stakeholders; 2) General survey on prestige of companies in linking
production and market; 3) continue to develop maize hybrids with high yields; 4) increasing application of stimulation
substrates certified in EU, Japan and America, with purposes of reducing inorganic fertilizers and pesticides or
slow released fertilizers; 4) restructure of mechanization branches suitable for small land size of households and
changeable topography; 5) having policies to support farmer groups to hire suitable small tractors or machines from
land preparation, plant management, harvest and process; facilitate to certify imported advancements such as slow
released fertilizers, micro organism with standards from EU, Japan, and America for Vietnam maize production.
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TOM TAT

Dé tai nay nhdm nghién citu kha ning cai tién tinh chiu mén ctia dau tuong thong qua viéc chuyén gen chiu man
AtAVPI da dugc xdc dinh chiic nang trén Arabidopsis, laa gao, thudc 14, lua mach va ca chua, diéu khién van chuyén
proton, gitp ting loai thdi Na* qua mang khong bao, va duy tri ham lugng Na* thép trong sinh chét. AtAVPI dugc
thiét ké duéi sy kiém sodt ctia promoter 35S d€ kich hoat biéu hién gen. Ba sy kién chuyén gen da dugc tao ra va
phén tich biéu hién gen t6t. Cic ciy chuyén gen da dugc ddnh gia tinh chiu mén thong qua céc chi tiéu sinh ly. Két
qua ban dau chi ra rang AtAVPI ting tinh khang mén & cay chuyén gen vé duy tri sinh trudng t6t hon so véi ciy
khong chuyén gen trong diéu kién min 100 mM NaCl. Cac thi nghiém trong tuong lai sé dugc tiép tuc d€ danh gid
co ché ctia tinh khdng méin thong qua céc chi tiéu phén tich héa sinh va tinh thdm théu cua té bao.

T khoéa: Tinh chiu mén, d4u tuong chuyén gen, gen AtAVPI

1. PAT VAN BE (Phang et al., 2008). Trong giai doan ndy mam, dau

Trong céc cdy tréng, cdy dau tuong c6 tinh khang ~ tuong man cam hon vao giai doan sau khi phat trién
man trung binh (Chang ef al, 1994). Nghién ciu ~ I€ bén (Shao et al., 1994). So sanh tinh khang méan
mtc phan ting ctia ddu tuong véi cac liéu lugng xii  trong giai doan ndy mam khong cho tuong quan véi
Iy man NaCl cho thdy nang suit gidm khi ham lugng ~ khdng man giai doan cdy truéng thanh (Essa, 2002;
mu6i cao hon 5dS/m (Ashraf and Wu, 1994). Man  Hosseini et al., 2002). Vao giai doan trudng thanh,
anh hudng x4u sut qua trinh phat trién ctia cdy dau  tang truéng chiéu cao céy, kich ¢6 14, sinh khéi, s6
tuong tuy nhién mtic d6 man cim khéc nhau qua dot va canh, s6 qud va trong lugng hat déu chiu anh
tiing giai doan. Nay mam ctia hat d4u tuong bi han hudng 16n khi xtt ly man (Abel and MacKenzie,
ché khi néng do muéi vuot qua 0,05-0,10% NaCl 1964; Chang et al., 1994). Man con anh hudng dang

! Bo mon Sinh ly, Sinh hoéa va Chét lugng nong san - Vién Céy luong thuc va Céy thyc phdm
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ké dén ham lugng protein trong hat (Chang et al.,
1994; Wan et al., 2001).

Nghién ctiu chiic ning gen ting da tim ra mot
s6 cac gen trién vong cho cai tao giéng cay trong.
Trong s6 cac gen dugc phat hién, c6 ba gen AINHX1,
SOSI va AtAVPI lam tang tinh khang mdn trén it
nhét 4 loai cay trong (laa, Arabidopsis, thuoc 14, lac)
thtt nghiém ma khong gay anh hudng xau dén ting
trudng sinh khéi cay tréng. Cac gen nay cé chtic
nang tdng cuodng loai thai mudi khoi sinh chat gitp
cac bao quan va enzyme tranh khoi ngd doéc Na*,
va nhu vay gitp cho cay khang man. Do qua trinh
chuyén nap gen ctia dau tuong khd phtc tap va mat
thoi gian nén cac gen chtic ndng nay chua dugc thu
nghiém trén ddu tuong trén thé giéi. Trong khuon
khd bdo cdo nay, tinh khdng man cua ciy dau tuong
thong qua chuyén gen khang man AtAVP1 dugc tim
hiéu. AtAVPI1 (pyrophosphate-energized vacuolar
membrane proton pump 1) dugc biét dén trong vai
tro van chuyén proton qua mang khong bao. Cay
dau tuong chuyén gen dugc danh gid tinh khang
min thong qua cic phuong phap tiéu chuin vé biéu
hién gen va sinh ly sinh hoa.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Gen AtAVPI dugc tach ra tu Arabidopsis
bang cdp moéi dic hiéu (AtAVP1-Fwd
ATGGTGGCGCCTGCTTTGTTA va AtAVP1-Rvd
TTAGAAGTACTTGAAAAGGATACC) trén
khu6én mau ¢cDNA va duoc dua vao vector TOPO
(Invitrogen). Trinh tu dugc xdc dinh lai thong
qua phan ting cit gi6i han va giai trinh ty. Sau do,
AtAVP] dugc cét tit TOPO bang EcoRV va Kpnl,
bd d4u dinh bing T4 DNA polymerase. Poan gen
sau d6 dugc cheén vao vector nhi thé pPTN200-35S
(Nhén tt Dai hoc Nebraska, USA) tai diém gitia 35S
promoter va terminator, cit bang NCol va lam mét
dau dinh bang T4 DNA polymerase tao ra vector
pPTN200-35S-AtAVP1. Vector nhi thé dugc xac
nhén qua phan tich enzyme giéi han va dua vao vi
khuén chuyén gen Agrobacterium EHA101 bang
phuong phép lai vi khuin (matting) nhé dong vi
khudn PRK203 (kanamycin resistant). Cac khuén lac
dugc tach plasmid va dua ngugc vao vi khuln E. coli
dé d€ nhan lai DNA cho xac dinh lai vector thong
qua phan tng cit.

Phuong phép chuyén gen trén nét 14 mam
(Mathieu et al., 2009) dugc thuc hién dé chuyén gen
khéang man vao cay d4u tuong. Cac cong viéc hang
tudn bao gom xt ly khti tring va ndy mam hat giong,
chuén bi mdi trudng nudi cy, nudi ciy ciy con, tao
vét thuong cho 14 mam va lay nhiém vi khuén. Sau
khi lay nhiém ba ngay, 14 mdm dugc chuyén sang
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moi trudng tao va chon loc choéi. Tt ca cac qua trinh
nuoi cdy va chon loc dugc thuc hién trong diéu kién
chiéu sang 16 gio/ngay.

Cay chuyén gen dugc xac nhéan thong qua phan
ung khang thudc trii ¢6 nhd gen chi thi bar trén
thudc glufosinate. Su c6 mat ctia gen dich dugc thuc
hién nh¢ phén tich PCR. Tt thé hé chuyén gen T2,
cac ca thé dugc xdc nhan lai bing son 14 véi thude
trit co glufosinate. Biéu hién gen dugc thuc hién nho
lai phan t thé hé T1.

Tinh khang méin dugc danh gid trén cay dau
tuong giai doan V2-V3 theo phuong phap cai tién
tu nghién ctiu trudc day (Lee et al. 2008). Cay dau
tuong dudgc gieo trén chau cat va dugc cung cép dinh
dudng tti moi trudng Hoagland. Téi V2/V3, cac chau
thi nghiém dugc dé ngép trong dung dich Hoagland
0 va 100 mM NaCl trong 1 ngay sau d6 rut xuong va
giti lai 1 cm trong cac khay. Mtic 1 cm nuéc dudi day
dugc duy tri trong suét thoi gian thi nghiém béng
cach b6 sung Hoagland 0 mM NaCl dé bu vao lugng
nudc mat di trong cac chau. Céy dugc thu hoach khi
c6 biéu hién 14 chdy miic d6 3 va chia thanh 2 phan:
ré va than 1a dé14y trong lugng chat kho. Lugng mau
dugc gui di phén tich ham lugng khoang chét Na va
K (Vién Th6 nhudng Nong hda). Cudng do quang
hop va chi s6 diép luc dugc do mdi 5 ngay tii sau khi
xt Iy mdn. Cac thi nghiém phan tt va sinh ly khang
mdn dugc thuc hién tai BO mon Sinh ly, Sinh héa
va chét lugng nong san, Vién Cay luong thuc va cay
thuc phim)

I1I. KET QUA VA THAO LUAN
3.1. Tach gen, thiét ké va tao vector

AtAVP1 dugc dua vao vector TOPO va dugc
chon loc theo phuong phép blue/white. Cac dong vi
khuén DH5-alpha chtia cac TOPO mang gen man
dugc nhan lén d€ tach cac vector. Vector da duoc xéac
dinh c6 gen théng qua d¢ dai phan manh giéi han
(Hinh 1) va da xac dinh la ¢ mang gen dich. AtAVP]
tiép tuc dugc dua vao vector nhi thé pPTN200 nam
gifia promoter 35S va terminator, tao ra cic vector
nhi thé pSalt10. Vector nhij thé nay da dugc xdc nhan
lai bang enzyme gi6i han. Vector pSAIt10 da dugc
gidi trinh ty DNA d€ xac dinh trinh tu gen trén 2
khuén lac doc lap. Két qua cudi cung cho thiy khong
¢6 161 PCR, va mach dich polypeptide hoan toan
chinh xdc la nguyén ban gen da bdo céo. Céu truc
protein ctua AtAVPI cho thdy cac ving domain ky
nudc cho phép thiét lap cdu tric véi mang khong
bao (transmembrane domains). Cac viing khac nam
hai bén ctia mang dé€ tiép xuc véi céc cdc ciu tric
trong viéc van chuyén H* qua mang khong bao.
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Hinh 1. Tach va phat trién vector
(A) Tach gen bang PCR v6i cidc mdi déc hiéu. (B) Xac nhén vector nhj thé trong vi khudn chuyén gen EHA101
béang gidi han trinh tu v6i 3 enzymes (BamHI, EcoRI, va PstI) cho vector pSalt10 mang gen AfAVPI. (C) D6 hoa
vector nhj thé mang gen khdng méin dé tao cay d4u tuong chuyén gen. (D) Trinh ty axit amin va (E) biéu d6 ciu tric
ky nuéc ctia gen (http://www.cbs.dtu.dk/servicess TMHMMY/) dugc trinh bay phia duéi ctia hinh

3.2. X4c minh ciy dau tuong chuyén gen AtAVP1 phan tt (Hinh 3). RNA tdng s6 dugc tach tu 14, xac
Giong dau tuong DT26 (Trung tam Nghién ctiu dinh n6ng d6 bang quang phé hép thu tai budc séng
va Phat trién Dau d6 chon tao) dugc chon lam giéng 260 nm. Promoter 35S cho biéu hién gen t6t & cic
dich. Giéng nay dugc goi ¥ st dung cho vu Xuan ~ MO dau tuong (Bihmidine et al., 2013), do vay két
va vu Dong. Trong qué trinh chon loc, glufosinate ~ qua biéu hién ¢ mo la la dai dién t6t cho bi€u hién
néng d6 3mg/L dugc st dung dé chon loc cay  gen trén cay. Két qua cho thiy cac gen biéu hién kha
chuyén gen (Hinh 2). Céc sy kién chuyén gen c6 1Ot c6 thé sti dung ti€p tuc cho nghién ctiu khing
gen (ba su kién mdi gen) dugc tiép tuc phén tich su mén vao 2016.
c6 mat ctia gen bang PCR va biéu hién gen béng lai
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Hinh 2. Phat trién ciy dau tuong chuyén gen
theo phuong phap nét 14 mam
(A) L4 mam trong moi trudng tao choi, (B) Chon
loc chéi, (C) Phat trién chdi, (D) Phat trién ré. (E va F)
Kiém tra ciy chuyén gen bang son thudc trii c6 cho biéu
hién duong tinh (F)
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Hinh 3. Xac nhén su kién chuyén gen bang PCR
va biéu hién gen bing lai phan ti st dung moi dic hiéu
béi ching am la DT26 va d6i ching duong la
vector mang gen pSalt10.

3.3. Danh gia ciy chuyén gen vé tinh khang man
Gen AtAVPI da dugc biét dén chiic ning khang
mdn trén cac cay bach duong, ct cai dudng, dua
h4u, bong, ca chua, (Bhaskaran and Savithramma,
2011; Han et al., 2015; Jha et al., 2010; Shen et al.,
2014; Undurraga et al., 2012; Wu et al., 2015; Yang
et al., 2015). Tién hanh danh gia céc chi tiéu sinh
trudng, phat trién trong diéu kién nhiém mén nhan
tao 100 mM NaCl. Trong ba su kién chuyén gen, hai
su kién doc lap AtAVP1.1 va AtAVP1.2 khong c6 su
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khac biét vé sinh trudng phat trién so véi cay khong
chuyén gen (PT26) trong diéu kién binh thudng
dugc chon cho céc thi nghiém tiép theo d€ danh gia
vai tro ctia tiing gen. Su kién AtAVP1.3 chokiéu hinh
cho hon nén khéng dugc sti dung tiép cho phan tich
kiéu hinh. Trong diéu kién 100 mM man, hai su kién
chuyén gen cho két qua t6t hon doi chiing vé céc chi
tiéu chiéu cao cay, ham lugng chét kho ctia ré 1a than
la tuong ting ~16, 70 va 50% (Hinh 4).
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Hinh 4. PT26 va cac su kién chuyén gen AtAVP1.1,
AtAVP1.2 trong diéu kién 0 va 100 mM NaCl.
Xt ly mén khi cay & giai doan V2

Hinh dugc chup 1 thang sau khi xt ly man (phi
trén). Cac chi tiéu vé chiéu cao, khdi lugng chat kho
(phia dudi) dugc do khi thu hoach, sau khi xt ly
mén 100 mM NacCl trong 1 thang.

IV. KET LUAN VA DPE NGHI

4.1. Két luan

Nghién ctu da tao dugc dong chuyén gen déiu
tuong cho gen AtAVPI va cho thdy ciy chuyén
gen c6 kha nang khang man t6t hon ciy doi ching
khong chuyén gen. Cay chuyén gen c6 chiéu cao va
c6 khoi lugng chat kho cao hon trong diéu kién xu
ly man. Trong cac thi nghiém tiép theo, sé ti€én hanh
phan tich ham lugng Na trong ré va 14 va sy toan ven
té€ bao dé€ xdc dinh co ché khdng man ctia AtAVPI
trong dau tuong.
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4.2. bé nghi

Tiép tuc nghién ctiu kha ndng han ché xam nhap
va van chuyén mudi tit moi truong vao ré va tii ré 1én
la thong qua phan tich cac chi tiéu hda sinh vé thanh
phéan K*, Na* va Cl d€ c6 phan tich ddy da hon vé
vai tro ctia AtAVPI trong khang médn & dau tuong.
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Study on AtATAVP1 gene transfer and evaluation of salt tolerance in soybean
Nguyen Thi Hop, Nguyen Thi Nga,
Nguyen Thi Trang, Nguyen Thi Lan Anh,
Nguyen Dang Minh Chanh, Quach Ngoc Truyen
Abstract

This study aimed to improve salinity tolerance of soybean through overexpressing salinity tolerant gene AtAVPI which
functions have been identified in Arabidopsis, rice, tobacco, barley and tomato as proton transport drivers and increase
in exclusion of Na* through the vacuole membrane, and maintenance of low sodium concentration in plasma. The gene
AtAVP] was assembled under control of 35S promoter to constitutively drive gene expression in the soybean plants. Three
events were generated transgenic and gene expression analysis possible. The transgenic plants were evaluated on salinity
tolerance through physiological indicators. Initial results showed that AtAVPI improve salinity tolerance of transgenic
plants as better growth than that of non-transgenic plants at 100 mM NaCl saline conditions. Further study will continue
to evaluate mechanisms of salt tolerance through analysis of biochemical indicators and integrity of the cell.

Key words: Salinity tolerance, transgenic soybean, AtAVP]1
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TOM TAT

Thinghiém dénh gid kha ning chiu mén ctia 18 giéng dau tuong phd bién tai Viét Nam dugc tién hanh nhdm xac
dinh dugc cac gidng c6 kha ning chiu mén cao, phuc vu cho céng tac chon giéng dau tuong theo hudng chiu man.
Thi nghiém dugc thuc hién trong nha ludi, gom 2 yéu t6: Mot 1a yéu t6 giong (gom 18 gidng: DT12, BT26, DT%4,
W82, DT2003, DT2001, BT51, B2101, DT2008, BT22, DT96, DT95, B8, DT90, BT31, DT83, DT84, BDT30); Hai la
yéu t6 xti Iy d6 man clia mudi (goém 4 cong thic: 0, 100, 150 va 200 mM NaCl). Thi nghiém dugc ldp lai 3 1an. Két qua
thi nghiém cho thdy hau hét cac giong c6 kha nang chiu mén & nong d6 100 mM NaCl. Gitia cac giong cho thdy su
bién dong khd cao vé chiéu cao cay. Ba giéng DT26, DT2008, DT31 c6 trong lugng ré cao c6 y nghia so v6i cac gidng
khéc. Sy khac nhau cta chiéu dai ré & mdi giéng tai cac cong thiic xtt ly méan khac nhau khong c6 y nghia théng ké.
Giéng DT2008 and DT26 cho thdy su 6n dinh vé chiéu dai ré khi xt Iy mén 6 néng do cao la 200 mM. Qua két qua
nghién ctiu cho thiy giong DT2008 va DDT26 la cac giong c6 kha ning chiu mén cao trong diéu kién thi nghiém.

T khoa: Giong d4u tuong, tinh chiu mén, thanh phan diép luc, d6 ro riion

1. DAT VAN PE

Céc yéu t6 han ché trong tu nhién (ngip man,
ngap lut, ngép ung...) la moi de doa nguy hiém véi
nong nghiép va anh huéng nghiém trong dén moi
truong. N6 la nguyén nhéan chinh gay giam san
lugng cay trong trén toan thé gidi, ning sudt cay
trong chinh giam trén 50% (Wafaa et al., 2015). Su
nhiém man dit da tré thanh vin dé tai nguyén va
sinh thai toan ciu, dua ra thach thtc l6n cho phat
trién ndéng nghiép trén toan thé gidi. Nhiém min
gay anh hudng nhiéu dén qua trinh sinh ly thuc vat

nhu gia ting ty 16 ho hép va nhiém doc ion, gidm
ty 1é dong héa CO, ctia 1 (Weria et al., 2011), sinh
trudng than canh va chéit kho bi gidm, ty 1é ré/than
canh gia tang, gidm ty ¢ ndy mam hat giong, sinh
trudng phat trién gidm lam gidm nédng sudt, trg
thanh méi de doa cho hon 100 nudc san xudt nong
nghiép (Phang et al., 2008; Valencia et al., 2008). Dat
nhiém man gy anh hudng xau su6t qua trinh phat
trién cta cay d4u tuong, tuy nhién mic do man cam
khac nhau qua tling giai doan. Giai doan ndy mam
cua hat d4u tuong bi han ché khi néng d6 mudi vugt

B¢ mon Sinh ly sinh hoéa va Chit lugng ndng san - Vién Cay luong thyc va Cay thyc phdm
>Hoc vién Nong nghiép Viét Nam; * Vién Khoa hoc Nong nghiép Viét Nam
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