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Abstract

In this study, GWAS for silica content was investigated in the stem of 170 rice accessions collected in Vietnam. In
the GBS result, a total of 328,656 SNPs stored in HapMap on 12 chromosomes was obtained. The silica content in
the stems of 170 rice accession ranged from 1.1% to 2.68% (for samples harvested in the Spring season) and from
0.83% to 3.1% (for samples harvested in the Summer season). The results of GWAS for silica content in the stems of
170 rice accessions, at Logl0 (P-value) > 3 with significant P <0.001 showed that 9 SNPs on Ch.1, Ch.6 and Ch.11
were identified with the frequency of minor allele from 18% to 48% in the LD causing trait difference. Based on the
position of SNPs peak, 9 candidate genes for silica content in rice stem were identified, including LOC_0Os01g62480,
LOC_0s01g62640, LOC_0Os06g39080, LOC_0Os06g39390, LOC_0Os06g39470, LOC_Os11g39990, LOC_Os11g40030,
LOC_Os11g40150 and LOC_Os11g40210. These candidate genes can be used for further research to develop
molecular markers in rice breeding with the traits of silica content and to detect genes for silica content in rice stem.
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ANH HUONG CUA TUGI MAN VA BON VOI
LEN TINH CHAT HOA HQC PAT VA NANG SUAT LUA OM5451
Nguyén Kim Quyén!, Tran Thi Thu Suong?,
Lé Vin Dang’, Ngé Ngoc Hung’

TOM TAT

Nghién ctiu dugc thuc hién nhdm: (i) Xac dinh giéng chiu mdn va (ii) Panh gid &nh hudng ctia giai doan tudi va
bén voi dén ndng sudt lua va tinh chit héa hoc dat. Két qua cho thay, tudi nudc man 2%o trong thdi gian 7 - 8 ngay
dan dén su giam sut cac yéu td cdu thanh ning sudt ctia cic giéng laa, tuy nhién & diéu kién tudi nay khong lam giam
rd ndng sudt hat ctia 04 gidng lda dugc tht nghiém, giong lia OM5451 dugc danh gia ¢ kha nang chiu man t6t nhat.
Viéc tudi nudc médn & giai doan lam dong hodc giai doan dé nhanh d6i véi giong lia OM5451, v6i nong do 4%o va
kéo dai trong 7 - 8 ngay, da khong gay ra su khac biét vé nang suét lua gitia 2 giai doan tudi. Ndng suat hat ctia giong
lta OM5451 dugc gia ting 28% khi stt dung CaO boén cho dit man. Bon voi trén dat nhiém man gitp lam giam Na*
trao d8i dong thaoi gia ting Ca** trao ddi.

T khoa: Bon voi, cation trao d6i, giai doan tudi, giong lia OM5451

' Khoa Nong Nghiép - Thuy san, Dai hoc Ctiu Long
?Hoc vién cao hoc nganh Khoa hoc Cay Trong, Dai hoc An Giang; * Khoa Nong Nghiép, Pai hoc Can Tho
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1. DAT VAN DE

DAt bi nhiém man 1a3 mot loai hinh chinh cta
suy thoai dat & viing kho han va ban kho han (Setia
et al., 2011). Mudi hoa tan tich liy trong dat gdy anh
hudng bat lgi dén dic tinh dat (Farifteh et al., 2006)
va ndng sudt cdy trong (Rengasamy, 2010). Pong
béang song Ctiu Long (PBSCL) 1a vya lta 16n nhat ca
nudc, dong thoi ciing 1a noi chiu anh hudng nang né
cua bién d6i khi hau, nhét la xdm nhép médn. Nong
d6 mudi cao trong dat (ECe > 4 mS/cm) can trd sinh
trudng clia cdy trong do tiém nang tham thau trong
dung dich dat giam, ngd doc ion (cht yéu Na*, Cl),
anh hudng dén hoat dong cua vi sinh véat dat dan
dén giam hap thu dinh dudng, gidm nang suét cay
trong (Sparks, 2003; Meena et al., 2019). Trong méi
truong dat nhiém mén viéc bd sung canxi (Ca*) vao
dat giap gidm dang k€ viéc hdp thu Na* & ré cing
nhu sy di chuyén ctua Na* t6i chéi, tu d6 giup duy
tri sinh trudng (Shah et al., 2003). B6 sung Ca** da
lam giam anh hudng ctia ndng do Na* hoa tan trong
dat (Islam et al., 2017). Mot s6 nghién ctiu da dugc
thuc hién 6 DBSCL vé anh hudng ciia man dén sinh
trudng ctia cay laa (Nguyén Vin Bo va ctv., 2016).
Tuy nhién, cac nghién ctu trén chi danh gia anh
hudng ctia giai doan tudi médn doi lén sinh trudng
va nang sut lua, chua c6 cac danh gid cu thé nao vé
noéng do mdn va vai tro ctia bon voi dén sy thay doi
cua céc tinh chét héa hoc trong dat. Do do, nghién
ctu dugc thuc hién nhdm: (i) Xac dinh giéng chiu

mdn va (ii) Panh gia anh huéng ctia giai doan tuéi
va bon voi dén nang suét lta va tinh chat hoa hoc dat
trong trong diéu kién nha ludi.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciiu

bit trong lua ldy tu dat phu sa canh tac lua ba vu
thudc huyén Long H6 - Vinh Long. Mau dat dugc
lay & do sau 0 - 20 cm, d€ dat kho tu nhién (dm do
khoang 15 - 20%), dung dung cu bam nho, tron déu
dat trudc khi cho vao chéu thi nghiém.

Phan boén: Urea (46% N), super lan Long Thanh
(16% P,0,) va Kali clorua (60% K,O). V6i nung: la
chét ran tinh thé mau trang, cé tinh kiém, thanh
phan: CaO > 88%. Chau thi nghiém: c6 chiéu cao
35 cm va rong 40 cm. Cén 5 kg dat/1 chau, cho nuéc
vao chiu ngdm trudc khi trong lua.

Nudc tudi nhiém man: St dung mudi dn NaCl
pha loang vé6i nuéc cit d€ dat dugc nong dd6 min
2%o (2 g NaCl/L) va 4%o (2 g NaCl/L).

2.2. Phuong phap nghién ciu
2.2.1. M6 ta thi nghiém

Nghién ctiu gom 2 thi nghiém: (i) Xac dinh giong
c6 kha nang chiu mdn va (ii) danh gia anh hudng
cua giai doan tudi va bon voi dén ning sudt va dién
bién tinh chat héa hoc dat. Noi dung va thoi gian
thuc hién dugc trinh bay trong (Bang 1).

Bang 1. N6i dung nghién ctiu

STT Noi dung Dia diém Thai gian thuc hién
1 Xac dinh giéng chiu médn & cac néng do mén khac nhau. . 10/2019 - 2/2020
Pénh oi4 anh hud 2 wiai doan tidi vi voi dén i Khu nha luéi Dai hoc
anh gid dn ong cla giai doan tudi va voi dén ning Citu Lon )
2 sudt, su thay d6i ctia mét s6 tinh chat hoa hoc dat. & 02/2020 - 05/2020

2.2.2. Nghiém thiic thi nghiém
a) Thi nghiém 1: Xdc dinh giong chiu mdn

Bang 2. Cac nghiém thtic cta thi nghiém

e Nong dd méan (%)
Giong lua
0 2,0 4,0
IR50404* NT1 NT2 NT3
OM5451 NT4 NT5 NT6
OM9921 NT7 NTS8 NT9
OM4900 NT10 NT11 NT12

Ghi chui: *giong liia nhiém mdn.

Thi nghiém thtia s6 hai nhén t6 dugc bo tri theo
thé thic hoan toan ngau nhién. Trong d6, nhan
t6 (A): Giong lua (IR50404, OM5451, OM9921,

OM4900) va nhan t6 (B): nong dé6 man (0, 2, 4%o)
v6i 4 lan 1dp lai, moéi 1an 1dp lai 1a mot chau, tong
cong 48 chau. Nghiém thtic thi nghiém dugc trinh
bay trong (Bang 2).
b) Thi nghiém 2: Ddnh gid dnh hudng ctia giai doan
tudi man va bon voi dén nang sudt liia va héa hoc ddt
Thi nghiém thtia s6 hai nhéan t6 dugc b6 tri theo
thé thic hoan toan ngau nhién. Trong d6, nhan
td (A): Bén CaO (i) 0 tdn va (ii) 1,5 tdn/ha) va
(B): Tudinudc mdn 4%o vao giai doan (i) (d¢ nhanh va
(i) lam dong, véi 4 lan lap lai, moi ldp lai la mot
chéu, téng cong 16 chau. Gidng lua sti dung trong thi
nghiém nay dugc xac dinh tit két qua & thi nghiém 1.
Céc nghiém thtc thi nghiém dugc trinh bay trong
(Bang 3).
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Bang 3. Nghiém thtic thi nghiém

Giai doan tué6i
Bon voi
Lam dong Dé nhdnh
Khéng bon NT1 NT2
Bén 1,5 tdn CaO/ha* NT3 NT4

Ghi chii: * Lugng voi bon cho thi nghiém dya vao két
qud nghién ciiu ctia Lé Vin Dang va cong tdc vién (2018).

2.2.2. Tu6i nuéc nhiém mdn va bon véi

- Thi nghiém 1: Gieo 5 hat giong da ndy mam vao
trong moi chiu dat da chuén bi, sau 10 ngay chon
lai 3 cay phat trién tdt, cham soc dén giai doan lam
dong, bat ddu tudi nudc nhiém mén & giai doan
38 ngay sau khi sa (NSKS). Sau do, tiép tuc tudi min
vao giai doan 42 NSKS, mdi 14n tuéi 3 lit nuéc/chau,
lugng nudc tudi moi lan & cac chau bang nhau.

- Thi nghiém 2: Cham séc lua giong nhu thi
nghiém 1. Tudi nudc nhiém min 4%o do6i véi giai
doan dé nhanh (18 va 22 NSKS) va giai doan lam
dong (38 va 42 NSKS), méi lan tudi 3 lit nude/chiu.
Bon voi trude khi tudi nude nhiém mén 5 ngay.

2.2.3. Cong thiic phan bon va thdi gian bén phdin
cho lia

Cong thtic phan bén st dung cho ca 2 thi nghiém
1a 100 N - 60 P,O, - 30 K,O (kg/ha). Thoi gian va
liéu lugng phan bon cho thi nghiém dugc trinh bay
trong (Bang 4).

Bang 4. Thai gian va liéu lugng phan bén cho thi nghiém

- Lugng phan (%)
Ngay bon
P,0O; K,0
Bon lot 0 100 0
8 - 10 NSKS 30 0 30
18 - 20 NSKS 30 0 30
38 - 40 NSKS 40 0 40

2.2.4. Chi tiéu theo doi

- bat: Mau dit dugc thu bing khoan tay nho vao
cac thoi diém nhu dau vy, 29, 49 NSKS va giai doan
thu hoach. Céc chi tiéu theo déi nhu sau: pH,,,
ECe, cation trao d6i (Mg**, Ca?*, Na* va K*). Phuong
phap phan tich dugc mo ta trong (Bang 5).

Bang 5. Phuong phap phan tich dét

STT Cac chi tiéu Pon vi Phuong phap phén tich
1 pHino - Trich ty 1é dit/nuédc (1:2,5), do bang méay do pH
2 ECe mS$/cm Trich bao hoa, do bing may do EC
+ + 2+ 2+ { 5 A A A /4 R
3 (Nat, K , Ca*, Mg*) meq/100g Tr:ch béang BaACI2 p,lM khong dém, do trén may quang phd
trao d6i héap thu nguyén tu

- Cay trong: SO bong/ chau, so6 hat/ bong, ty 1é hat
chac (%), khoi lugng 1.000 hat, nang sudt hat cta
modi chiu (4m do 14%) dugc ghi nhan vao giai doan
thu hoach.

2.2.5. Xii ly s0 liéu

Phan mém Microsoft Excel dugc sti dung d€ tong
hgp s6 liéu va vé d6 thi. Phan mém thdéng ké SPSS
version 16 dugc st dung d€ so sanh khac biét gitia
cac gia tri trung binh théng qua kiém dinh Duncan.

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tu thang 10 nim
2019 dén thang 5 nam 2020 tai Khu nha luéi Pai
hoc Ctiu Long.

I1I. KET QUA VA THAO LUAN
3.1. Anh huéng ciia twéi min dén thanh phin
nang suit va nang suit cua cac giong lua

Céc giong lua co sy thé hién kha ning chiu méin
khac nhau, giéng lta OM5451 cé s6 bong/ chau,
ty 1é hat chac va khoi lugng 1.000 hat cao hon cac
giong lua con lai Bang 6, diéu nay dan dén giong lua
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OM5451 c6 nang sudt lGa cao nhét c6 y nghia thong
keé véi cac giong lua khac trong thi nghiém.

Khi lta dugc tudi nudec nhiém mén vao giai doan
lam dong 6 néng do méin 2%o, phin 16n chua thé
hién thiét hai 1én nang sudt, nhung & nong d6 man
4%o da c6 thé hién giam s6 hat/bdng, ty 1é hat chic
va khéi lugng 1.000 hat, diéu nay dan dén giam ning
sudt laa.

Ngoai trii s6 hat/ bong, két qua & Bang 6 cling
cho thdy c6 sy tuong tac c6 y nghia thong ké gitia
cac thanh phan nang suit lua va ndng suat laa véi cac
nong do man 0%, 2%o va 4%o. Khi nong do tang lén
4%o da lam giam 27% nang sudt lda. Sy gidm nang
sudt clia cac giong lda do stress man ciing da dugc
bao cdo bdi Zeng va cong tac vién (2000); Gain va
codng tac vién (2004).

Giong lta OM5451 dat ndng sudt cao nhat
(28,8 g/chéu) khi tudi nudc nhiém midn & ndng
do 4%o va khac biét c6 y nghia thong ké véi nang
sudt cdc giong lua thi nghiém. Diéu nay la do giéng
OM5451 cho s6 bong/chiu, ty 1é hat chic, khoilugng
1.000 hat cao hon so véi cac giong lua con lai, tii d6
dua dén nang suit laa cao nhat.
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Bang 6. Anh hudéng ctia tudi min dén thanh phan ning suit va ning suit
cta bén gidng lda (Thi nghiém nha ludi tai Vinh Long, thang 02/2020)

Nhén t6 Nghiém thic  S6 bong/chdu S6 hat/bong hI:tu:Il:f::?’Z) IK(? 0(3 llll:l(tjl(lg) nglcgh;l:;t
IR50504 19,6¢ 73,9bc 76,1a 27,0a 26,1bc
i OM5451 23,9ab 68,9¢ 74,1a 27,1a 30,7a
Giong lua (A)
OM9921 21,2bc 84,8a 64,7b 24,2b 24,9¢
OM4900 25,0a 78,5ab 60,8b 24,1b 28,8ab
. . 0%o 25,6a 78,4a 79,8a 29,0a 31,0a
i‘;ﬁ%g? tuol 2%o0 20,3b 78,82 72,6b 26,4b 30,02
) 4%o 21,4b 72,5b 54,4c 21,3¢c 21,9b
F (A) X% Xt % Xt *
F (B) *% * *% *% *%
F (A x B) X ns * * X%
CV (%) 17,8 10,0 11,4 3,70 13,0

Ghi chui: Trong cung mot cot cdc chii cdi theo sau cdc s6 khdc nhau thi c¢6 khdc biét thong ké 6 muic y nghia 5% (%),

1% (**); ns: khong khdc biét y nghia thong ké.

3.2. Anh hudng ctia giai doan tu6i va véi dén ning
sudt, su thay ddi cia mot sd tinh chéit hoa hoc dit
3.2.1. Anh huéng cira giai doan tudi mdn va bon véi
dén tinh chdt héa hoc dait
a) pH va ECe

Két qua trinh bay & Hinh 1a cho thdy bén voi trén
dat nhiém mén da lam gia ting gia tri pH trong dat
cao khac biét so v6i khong bon voi. Viéc bon voi trén
dat phén nhiém man Long My - Hau Giang cling lam
pH dat dugc gia tang (Lé Van Dang va ctv,, 2018).
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Ngoai ra, theo Xiaobin va cong tac vién (2016), pH
dat gia tang theo thoi gian ngdp man la do qua trinh
tudi médn kéo dai lam thuc déy tién trinh ria troi cac
cation kiém, lam gia tang d¢ pH cua dat.

Boén voi trén dit nhiém méin da lam ting ECe
trong dat so v6i khong cé bén (Hinh 1b). Khi bén
voi dat nhiém man, Ca®* sé thay thé Na* trén hé phtic
hép thu, dan dén Na* bi ddy ra khoi keo dat va do do
dd mén trong dat gia tang. Theo Abrol va cong tac
vién (1988), gia tri ECe > 8 mS/cm sé lam suy giam
dang ké nang sudt ctia nhiéu loai cay trong.
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Hinh 1. Anh hudng ctia bén voi trén dit nhiém man dén (a) pH
va (b) ECe (Thi nghiém nha ludi tai Vinh Long, thang 05/2020)

b) Cation trao ddi trong ddt
Tudi nude nhiém man da lam gia ting dang ké
ham lugng Na trong dit. Bon vo6i da lam gidm ham

lugng Na trao d6i trong dét c6 y nghia so v6i khong
bén (Hinh 2a). Mot nghién ctiu khac bon voi trén
dat phu sa nhiém mén ciing da lam giam ham lugng
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Na trao d6i trong dat (Tat Anh Thu va ctv., 2016).
Céc nghién ctu trudc day thdy ring bén voi giup
tang cudng canxi cho dat, giap lam giam noéng do
natri trao d6i trong dit nhiém mén ti d6 dua dén
giam d¢ man trong dat, day dugc xem la bién phap
tich cuc d€ d€ gop phén sti dung ddt nhiém man mot
cach hiéu qua (Makoi and Verplancke, 2010; Lé Van
Dang va ctv., 2018). Bon voi trén dit nhiém mén da
lam gia ting ham lugng Ca trao déi trong dat c6 y
nghia so véi khong bon (Hinh 2b). Khi bén voéi vao
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dat, canxi c6 trong voi sé thay thé cac cation kiém c6
trong keo dat nhu: Mg, K va Na. Két qua nay phu hgp
v6i nghién ctiu ctia Nguyén Minh Pong va cong tac
vién (2016), ham lugng Ca?** trao d6i va hoa tan ctia
dat sau khi bon voi cao hon so véi khong bon voi.

Ham lugng K va Mg trao déi trong dat khong cé
su khac biét gitta khong bon va c6 bén voéi (Hinh 2¢
va 2d). Ham lugng Mg c6 xu hudng gia ting khi bon
voi. Diéu nay dugc giai thich ring, c6 sy hién dién
mot lugng Mg trong CaO.
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Hinh 2. Anh hudng ctia bén voi dén cac cation trao déi: (a) Na*, (b) Ca*, (c) Mg*
va (d) K* ham lugng ctia d4t nhiém man (Thi nghiém nha luéi, Vinh Long, thang 05/2020)

3.2.2. Anh huéng ciia giai doan tuGi mdn va véi dén
thanh phdn ndng sudt liia

Bon voi trén ddt nhiém man c6 hiéu qua lam ting
ty 1& hat chac (%) va khoi lugng hat, dan dén lam
tang nang suat lua (Bang 7). Nang sudt lta 6 nghiém
thtic c6 bon vdi cao hon 28% so v6i nghiém thtic
khong bon voi. Viéc bon voi da lam giam nhe cac
thiét hai man d6i véi sinh trudng laa, vi trén dat
mdn cay lua phai d6i mat véi stress thdm thau cao,
nong do cao cua cac ion doc t6 nhu Na* va ClI' ma
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cudi cuing gdy ra su giam sinh truéng (Martinez and
Lauchli, 1993).

Nghién ctiu trén dat nhiém mén ctia Aslam va
cong tac vién (2001) cho thiy nang sudt lua dugc cai
thién khi bon b6 sung Ca?, tuy nhién tac gia ciing
cho rang ning sudt lta con c6 thé bi anh hudng bai
diéu kién thé nhudng. Két qua béon CaO cho dat
nhiém man & Long My, Hau Giang cho thay khi xu
ly dat nhiém man véi CaO dé Na*/Ca’* dat dén gia
tri 2 da dua dén cai thién chiéu cao va s6 choi t6t
nhat so v6i ti1é 4 va 6 (Tran Ngoc Hiiu va ctv., 2017).
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Bang 7. Anh hudng ctia bon voi va giai doan tudi min dén thanh phan ciu thanh ning suét
va nang suit laia OM5451 (Thi nghiém nha luéi tai Vinh Long, thang 05/2020)

Nhén to Nghiém thic S8 bong/chdu S8 hat/bong Tylé (h(;:; chac 11'%:;2 llll:tn(lgg) 1\(12;1cgl121:1é;t

Khéng bén 20,3 79,7 64,2b 27,0b 21,6b

VoL (4) B‘g; S/Shtjm 20,1 76,8 84,4a 31,0a 30,3

Giai doan bé nhanh 20,8 70,5b 73,3 29,0 25,1

tudi mén (B) Lam dong 19,6 86,1a 75,3 29,0 26,8

F(A) ns ns e * ot

F (B) ns ot ns ns ns

F (AxB) ns ns ns ot ns

CV (%) 7,61 5,63 4,70 6,82 7,85

Ghi chu: Trong cung mot cot cdc chii cdi theo sau cdc s6 khdc nhau thi c¢6 khdc biét thong ké 6 muic y nghia 5% (%),

1% (**); ns: khong khdc biét y nghia thong ké.

Trong diéu kién tudi mdn cta thi nghiém 2,
khong c6 su khac biét vé nang suit ltia OM5451 khi
xu ly man vao giai doan lam dong hodc giai doan dé
nhdanh. Viéc tudi nuéi man 4%o trong thdi gian ngan
(7 - 8 ngay) chua gay thiét hai dang ké dén véi sinh
truong laa OM5451.

IV. KET LUAN

Tudéi nuéc min 2%o trong thoi gian 7 - 8 ngay
dua dén su giam sat thanh phan cau thanh nang suat
cua cac giong lua, tuy nhién & diéu kién tudi nay
khong lam giam r6 nang suat hat ctia 04 giong lua
dugc tht nghiém, OM5451 dugc danh gid cé kha
nang chiu mén t6t nhat.

Viéc tudi nudc man & giai doan lam dong hodc
giai doan dé nhanh do6i v6i OM5451, véi nong do
4%o va kéo dai trong 7 - 8 ngay, da khong gay ra su
khéc biét vé nang suit lua gitia 2 giai doan tudi. Nang
sudt hat cia OM5451 dugc gia ting 28% khi st dung
CaO boén cho dat man.

Bon voi trén dit nhiém mén gidp lam giam Na*
trao doi dong thoi gia tang Ca?* trao d6i. Tuy nhién
can luu y su gia tang ECe & thoi diém ngay sau khi
bdn voi sé gay bat lgi cho cay lua néu dat khong dugc
rtia man.
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Effect of saline water irrigating and liming
on soil chemical properties and yield of rice variety OM5451

Abstract

Nguyen Kim Quyen, Tran Thi Thu Suong,
Le Van Dang, Ngo Ngoc Hung

The study aimed to: (i) identify salt tolerant rice varieties; (ii) evaluate effect of saline water irrigating and liming on
soil chemical properties. The result showed that irrigating saline water at 2%o during 7 - 8 days led to decrease yield
components, but grain yield of four varieties was not reduced, however in this test, OM5451 was determined as the
best salinity-tolerant variety. The saline water irrigation with a concentration of 4%o and duration of 7 - 8 days at
tillering and panicle initiation stages for rice variety OM5451 did not cause a difference in the yield between 2 stages
of irrigation. By application of CaO to the saline soil, the grain yield of OM5451 increased 28% and decreased Na*
exchange, but enhanced Ca’* exchange in the soil.

Keywords: Liming, OM5451, saline water irrigating, soil exchangeable cations
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ANH HUONG CUA THOI VU, MAT PO VA PHAN BON
PEN SINH TRUONG, NANG SUAT VA CHAT LUGNG
HAT GIONG DAU TUONG D9 TAI HA NOI
Nguyén Vin Khéi', Duong Xuéin Tua',
Nguyén Thanh Tuén? Nguyén Thi Hudng'
TOM TAT
Giong diu tuong D9 dugc lai tao va chon loc ttt hgp lai TL7 x DT2000 theo phuong phap chon loc pha hé. B9 la
gidng dau tuong mang gen khang va khang cao véi bénh gi sit, dugc danh gia 1a giong trién vong va dugc Bo Nong
nghiép va PTNT cong nhén cho san xuét thit theo Quyét dinh s6 337/QD-TT-CLT ngay 16 thang 10 nam 2019. D&

'Vién Cay luong thuc va Cay thuc phdm; 2 Khoa Nong hoc, Hoc vién Nong nghiép Viét Nam
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