KHOA HOC CONG NGHE

HIEU QUA CUA VIEC TUG1 TIET KIEM NUOC NGAM DEN
NANG SUAT CAY HANH TiM O HUYEN VINH CHAU,
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Nghién cttu duoc thue hién nham danh gia kha nang tiét kiém nuéc ngdm dé tuéi cho cay hanh tim nhung
van dam bao duoc ning suat, déng thoi giup ting hiéu qua st dung nudc tuéi tai viing ven bién huyén Vinh
Chau, tinh Séc Trang tir thang 3/2021 dén 3/2022. Trong nghién ctru nay, mé hinh Aquacrop (phién ban
6.1+) duoc stt dung dé mo phéng nhu cau tudi cho cay hanh tim, sau d6 tinh toan luong nuéc tudi cho timg
mo hinh trong thi nghiém. Thi nghiém dong ruong dugc bo tri dé xac dinh luong nude tedi va nang suat cay
hanh tim. Két qua nghién cttu cho thdy, viéc gidm luong nuéc tudi dem lai hiéu qué st dung nudc, nhung
van dam bao ning suat va dat tuong tng 1a 1.658 kg/1.000 m?/vu (& vu hanh sém). Két qua luong nudc tiét
kiém trong vu hanh sém 1a 125 m?/1.000 m?/vu. Khi 4p dung cac bién phap canh tac tiét kiém nudc gop
phan d6i pho véi tinh trang khan hiém nuéc ngot vao mua kho, dac biét 1a cac tinh ven bién viing DPBSCL.

T khoéa: AquaCrop, cdy hanh tim, hiéu qua st dung nuéc, tinh Soc Trang.

1. BAT VAN BE

Bién d6i khi hau (BDKH) va nuéc bién dang
dién ra nhanh hon du bdo, gay ra nhiéu hién tuong
thoi ti€t cuc doan, anh hudng dén sinh ké va doi song
cua nguoi dan [1]. Viéc khai thac tai nguyén nudc
tréen thuong nguon song Mekong, diac biet la xay
dung dap thuay dién da lam thay d6i dong chay, giam
lwong pht sa, suy giam nguén loi thity san, xAm nhap
man sau vao ndi ving [2]. Diéu nay tac dong tiéu cuc
dén phat trién kinh té - xa hoi ctia ving ven bién [3].
Ngoai ra, dudi tinh trang nang néng kéo dai lam gia
tang nhu cau st dung nuoc duoi dat (do nudc mat bi
nhiém man véi d0 man cao) [4]. Do 1a nguyén nhan
cac tinh ven bién & DPBSCL khai thiac nguén nudc
duoi dat dé phuc vu cho sinh hoat, san xuat cong
nghiép va nong nghiép [5].

Viéc khai thac qua muic nuoc dusi dat dan dén
mot s6 giéng khai thac khong con st dung dwoc vi bi
nhiém man gay 6 nhiém nguon nudc ngam. Ngodi ra,
két qua cta nhiéu nghién ctru da chi ra rang viec
khai thaic qua mtc nguon nudc dudi dat 1a mot
trong nhting nguyén nhan chinh dan dén suy giam
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va sut lan bé mat dat [6], [7], [8] va lam tang chi phi
khai thac ngudn tai nguyén nudc dudi dat [9]. Tuy
nhién, do vung Vinh Chau la vung diac trung cat
vong, thé nhuong pht hop cho cay trong can (cay
hanh tim), viéc canh tac cay hanh tim dem lai nguén
loi kinh té chinh cho nong ho noi day, rat kho thay
d6i co cau cay trong (hanh tim), vi vay, nghién ctru
giam luong nuéc ngam tudi cho cay hanh tim 1a cap
thiét. D€ gop phan tmg pho voi viéc thiéu nuwoc cho
canh tac nong nghiép va han ché viéc sir dung nudc
ngam trong canh tac, da chon cay hanh tim (AZium
cepa var ascalonicum) 1am cay nghién ctru dién hinh,
nham danh gia kha nang khi st dung it nuéc ngam
dé tuoi nhung van ddm bao nang suat gop phan ting
hiéu qua str dung nudbc.

2. PHUONG PHAP NGHIEN CUU

2.1. Dia diém va thoi gian nghién ciru

Nghién ctu duwoc thyc hién tai xa Lai Hoa
(10°10°43.5”N, 106°01’03.2”E), huyén Vinh Chau, tinh
Soc Trang (Hinh 1). Hién nay, tai huyén Vinh Chau,
hanh tim duoc canh tac véi hai loai chinh 1a hanh tim
thuong phdm va hanh giéng. Nghién cttu nay chon
loai hanh tim thuong phdm lam do6i twong nghién
cttu. Thoi gian nghién ctu duoc tién hanh tir thang
3/2021 dén thang 3/2022.
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Hinh 1. Vi tri thiec hién nghién ctu
2.2. B§ tri thi nghiém déng ruéng
Thi nghiém trén dong ruong duoc thuc hién tir
thang 6 dén thang 8 nam 2021. Lich thoi vu ctia mo

hinh canh tic hanh tim duoc trinh bay trong bang 1.
Bang 1. Lich thoi vu cila m6 hinh canh tac hanh tim

Thang 112(3[(4(5(6(7/8]9(10|11|12
(duong lich)

Hanh vu s6m < .,

dé tudi ma nang suat khong thay ddi. Cu thé nhu
sau:

- Nghiém thitc 1(NT}): Tuéi theo phuong phap
truyén thong ctia nguoi dan (nghiém thirc doi ching)
(stt dung phuwong phéap khao sat truc tiép ctia cac ho
dan dang canh tac).

- Nghiém thic 2 (NT,): Twéi theo lwong nudc
duoc mo6 phdong bang phan mém AquaCrop (twéi dt
theo nhu cau ctia cay).

- Nghiém thic 3 (NT;): Tuoi theo lugng nuoc
giam 10% so v6i mo phong (tir NT,).

- Nghiém thic 4 (NT,): Tudi theo luwong nuéc
giam 20% so v6i mo phong (tir NT,).

- Nghiém thiic 5 (NT,): Tudi theo lwong nuéc
giam 30% so v6i mo phong (tir NT,).

Kich thudc ctia moéi 6 thi nghiém 1a 4,0 m? (rong
2 m va dai 2 m). Khoang cach gitta cac 6 1a 0,5 m.
Thoi gian thu hoach hanh tim 60 - 70 ngay, mat do
trong 25 cay/m? (0,2 m x 0,2 m). Giong hanh tim
Vinh Chau (thuwong phdm) duoc st dung cho nghién
ctru. Nudc tudi duoc st dung tir giéng khoan cia ho
dan. Phuong phéap tuéi: tudi phun mua. So d6 b6 tri
déng ruong ctia cac nghiém thic duoc trinh bay nhu
hinh 2.

Thi nghiém duoc b6 tri theo thé thic hoan toan
ngau nhién gom 5 nghiém thuc (twong tmg voéi luong
nuoc tudi khac nhau), véi 3 1an lap lai, tdng cong co
15 16 thi nghiém. Muc dich cta thi nghiém nham xac
dinh nghiém thitc nao st dung it lwong nuéc ngam

.

NT, |NT, |NT, |NT, |NT,
NT, |NT, |NT, |NT, |NT,
NT, |NT, |NT, |NT, |NT,

Hinh 2. So d6 b6 tri dong rudng clia cac nghiém thirc

Hinh 3. B6 tri thi nghiém d6ng ruong (xa Lai Hoa, huyén Vinh Chau, tinh Séc¢ Tring)

2.3. M6 t4 m6 hinh AquaCrop

Mo hinh AquaCrop (phién ban 6.1+) dugc sit
dung dé mo phéng su can bang nudc va su dap tng
nang sudt cay tréng can doi trong cac diéu kién dat,
nudc va khi hau khac nhau. Dit lieu dau vao ctia mo
hinh bao goém: dir liéu vé dat, cay trong, thoi tiét va
quan ly. Dit liéu dat gom: sa cau dat, 4m do tai diém
héo, thity dung va do 4m bao hoa, hé s6 thdm. Mau

dat duoc thu trudc khi trién khai thi nghiém va duoc
phan tich tai Phong thi nghiém B¢ mon Khoa hoc dat,
Khoa Nong nghiép, Truong Dai hoc Can Tho. Dit lieu
thoi tiét hang ngay gém: nhiet do khong khi cao nhat
va thap nhat, luong mua, boc thoat hoi tham chiéu,
toc do gio, s6 gio nang va nong do CO, trong khong
khi), duoc thu thap tai Tram Khi tuong, Thily van tinh
Soc Trang (cach khu vuc nghién ctru 10 km). Dix lieu
cay trong gém: mat do va do sau trong, do che phu
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tan 14 luc trong, hé s6 phat trién tan 14 toi da, do sau
moc ré hiéu qua, ngay trong, ngay tré bong va ngay
thu hoach. Dit lieu quan ly gém: phuong phép tuoi, do
sau tuoi, thoi diém tudi. Dir liéu dau ra ctia moé hinh
gom: nang suat va sinh khoi mo phong, nhu cau nuoc
clia cay tréng, cac thanh phan can bang nuoc trong
suot giai doan trong. Cac thanh phan ctia mo hinh
AquaCrop duoc mo ta trong hinh 4.
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Hinh 4. C4u trdc mo hinh AquaCrop v6i cac thanh
phan dat - cay trong - khi hau [10]

2.4. Dit liéu vé thoi tiét
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Khu vuc nghién ctru c6 nén nhiét twong doi cao
(nhiét do khong khi trung binh 1a 27,5°C, cao nhat
khoang 32,3°C, thap nhat khoang 25,6°C). S6 gio
nang 5,8 + 3,4 gio/ngay. Toc do gié bién dong khong
l6n, trung binh khoang 1,1 + 0,3 m/s. Do 4m tuong
doi trung binh 82,6 + 4,4% [11]. P06 4m thay ddi theo
muia va theo gio, cac thang mua kho c6 do 4m thap
hon so v6i mua mua. Cac thong s6 4m do, van toc
gi6, s6 gid nang duoc thé hién trong hinh 5, cac
thong so nhiét do, luong mua va ETo duoc thé hién
trong hinh 6.
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Hinh 6. Nhiét @0, luo'ng mua va ETo
tai khu vuc nghién ctru
2.5. Banh gia hiéu qua st dung nuéc
Hiéu qua st dung nudc dugc tinh toan theo cong
thuc (1) [12]:

Hiéu qua stt dung nuoc (kg/m®) = [Nang suat
(kg/1.000 m?)]/[Téng luong nuoc tudi (m?/1.000
m?)] (1).

2.6. Phuong phép do dac két qua

- Po ning suat hanh tim:

Thu hoach ci hanh tim & tat ca cac 1o thi
nghiém, phoi kho, can nang suat (quy ra kg/1.000
m?).

- Kiém tra cong suat thuc té ctia may bom:

Mmp: Hiéu suét ciia may bom duoc xac dinh bang
thuc nghiém va duoc tinh theo cong thic (2):

Ny = [Qrrl/[ Q] @)

Trong d6: Qrrla luu luong thuc té ctia may bom;
Q;r 12 lvu luong ly thuyét ctia may bom.

Trong nghién cttu st dung may bom cé cong
suat 2,0 HP dé tuoi cho cac nghiém thic, theo ly
thuyét sé bom dugc Q= 29,0 (m3/gio), st dung
thiét bi do thuc té (bén chira 1 m®) va do thoi gian
bom, sau d6 quy déi luu luong nudc bom thuc t€ Q
= 23,2 (m®/gio).

Nwy = [23,2 1/[29] = 0,8. Nhu vay, cong thic (3)
nhan v6i hé s6 1),;, = 0,3.

-bPo dac lwong nudce tudi:

Can cu vao két qua tinh toan nhu cau nudc tuoi
cho timg nghiém thic (m®/m?), xac dinh thoi gian
tudi cho timg nghiém thic (gio), 1an tudi, s6 ngay
twoi duoc theo doi, ghi chép nhitng chi tiéu trén dén
cudi vu dé tinh toan téng luwong tudi va tinh hiéu qua
st dung nudc.
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- Xac dinh téng luong nudc tudi (m®/1.000 m?),
ké thtra cong thirc tinh toan ctia Lam Thi Bich Tuyén
(2022) [4], duoc xac dinh theo cac budc sau:

+ Buéc 1: Tinh lwong nuéce st dung cho mé hinh
canh tac moéi ngay (m?®/ngay) theo cong thic (3).

Quoi/ngy (@M°/ngdy) = Cong suat may bom
(m®/gio)* S6 gio bom tudi (gid) *s6 lan tudi
nudc/ngay* Ny, (3).

+ Buoc 2: Tinh téng luwong nudc stt dung cho mo
hinh canh tac trong 1 vu (m3/1.000 m? theo cong
thae (4).

Qvu= Qtu'('yi/ngéy *m (4) .

Trong d6: m la s6 ngay cta 1 vu (ngay).

2.7. Phuong phap xtt Iy s6 liéu

Phuong phap phan tich phuong sai (ANOVA)
duoc st dung dé phan tich sy khac biét c6 y nghia
thong ké nang suat hanh tim va hiéu qua st dung
nudc cia cac nghiém thic twdi khac nhau. Phép thir
Duncan duoc stt dung dé kiém dinh su khac biét co y

nghia thong ke (o = 5%) gitta cac nghiém thic thi
nghiém. Phan mém IBM SPSS Statistics (phién ban
19.04) duoc stt dung dé phan tich so6 liéu

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. M6 phong nhu ciu tudi va ning suit cia cay
hanh tim

3.1.1. Dirliéu vé dat tai khu vuc nghién ctiu

Mau dat dau vu (vu hanh sém) duoc thu & do
sau 0-30 cm, mau dat duoc phan loai theo hé thong
Chu dan ban d6 ctia FAO (2006) [13], gdm nhom dat
chinh thit pha cat voi cac dac tinh vat ly dat déc trung
ctua vung duogc thé hién trong bang 2. Nhin chung,
dic tinh dat trong hanh tim c6 thanh phan cat cha
yéu, diéu nay cho thay chat luong dat phu hop voi
cay trong can. Ham luong hitu co thap va giam dan
theo do sau, theo danh gia ctia Hoi Khoa hoc dat Viet
Nam (2015) [14], ham luwong chat hitu co dat déng
bang trong khoang 1 - 2% va duoc danh gia & mtc
trung binh tot cho cay tréng can.

Bang 2. Dic tinh dat (ddu vu) tai dia diém nghién ctru

Ting bo day| Sét | Thit| Cat Sa cau Chathttuco | PWP | FC | SAT Ksat
(cm) | G | O | (o) (%) (%) () (%) _|(mm/ngay)

1 0-10 |23,5(37,6| 38,9 | Thitpha cat 1,6 8,2 44,9 | 489 158,8

2 ] 10-20 | 29,2 |352| 356 | Thitphacat 1,3 8,1 448 | 494 1421

3 ] 2030 (31,2|33,1| 35,7 | Thitpha cat 1,1 7,8 442 | 50,1 136,7

Ghi chu: PWP: Diém héo vinh vién; FC: Thuy dung; SAT: P¢ bao hoa; Ksat: Hé so tham.

Két qua & bang 2 cho thdy, dat thit pha cat nén
kha nang gitr nuéc kém, thanh phan cat tai vi tri bo
tri thi nghiém & cac tang dat dao dong trong khoang
tir 36,6 — 38,9%, thanh phan thit dao dong khoang
33,1 — 37,6%, thanh phan sét dao dong khoang 23,5 —
31,2%, ty le (%) thanh phan cat cao hon so véi ty lé
(%) sét va cat. Két qua phan tich cho thay ham luong
chat hitu co trung binh 1a 1,3 + 0,03%. Nghién ctu st
dung dir lieu két qua phan tich mau dat dau vu (Bang
2) dé mo phong nhu cau tudi va nang suat cho cay
hanh tim.

3.1.2. Két qua mo phdng nhu cau nudc va nang
sudt ciy hanh tim

Ngoai mét s6 diac tinh dat duoc thu thap (Bang
2) duoc stt dung dau vao cho moé hinh, moét s6 thong
s6 khac ctia cay hanh tim duoc hiéu chinh theo bang
3 @€ mang lai két qua tuong thich gitta mo phong va
thuc té. Cac thong so6 duoc hiéu chinh dua vao cac
khoang gia tri tham khao doi voi cay hanh tim, cac
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dac tinh khac con lai duoc gitr & cac gia tri mac dinh
theo dé xuat ciia mo hinh [15].

Bang 3. Céc thong s0 clia cay hanh tim duoc hiéu

chinh
Thong | Pon vi Khoang gia tri Gia tri
sO tham khao hiéu
WP g/m? 20-45 25
Hlo % 50-90 78
CCo | cay/ha| 200.000-300.000 | 250.000
CCx % 70-99 90

Nguon: FAO (2011) [15]

Cac thong s6 duoc chon hiéu chinh (Bang 3) c6
do nhay cao, anh hudng truc tiép doi voi két qua mo
phong. Cu thé, d6i voi hiéu suat nudc (WP) va chi s6
thu hoach tham chiéu (HI,) 1a hai thong s6 tuong
ung c6 anh hudng 16n do6i véi qua trinh hinh thanh
sinh khoi va nang suat. Ngoai ra, s6 luong cay hanh
tim ban dau (CC,) va do che phu t6i da (CC,) 12 hai
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thong s6 dac trung cho su phat trién cta cay hanh
tim [15].

Két qua mo6 phéng nhu cau nuoc ctia cay hanh
tim bang phan mém AquaCrop cu thé nhu sau: nhu
cau nudc tudi 1a 250 m*/1.000 m?/vu, twong tng voi

nang suat 1.550 kg/1.000 m?/vu. Dua vao lwong nudc
tu6i mo phong theo nhu cau st dung nudc cta cay
hanh tim nay, nghién ctru tinh toan duoc lwong nuwéc
giam (twoi tiét kiem) teong tmg voi luong giam 10%,
20% va 30%. Két qua duoc thé hién ¢ bang 4.

Bang 4. Két qua tinh toan lirong nuéc tudi cho cac nghiém thirc

Nghiém thic | Giam (%) | Két qua (m®/1.000 m?/vu) Ghi chu
NT; 0 350 Khao sat truc tiép tir cac ho dan dang canh
tac cay hanh tim
NT, 0 250 Két qua mo phong tir mo hinh AquaCrop
NT, 10% 225 10% *250
NT, 20% 200 20% *250
NT; 30% 175 30% *250

Nghién ctru stt dung luong nudc theo bang 4 tudi
cho cay hanh tim & cac mo hinh thi nghiém cho dén
hét thoi vy, sau do thu hoach va quy d6i thanh ning
suat (kg/1.000 m?/vu). Két qua duoc trinh bay &
hinh 7.

Lurging nurdc urdi |

Bl Niing st v hinh sém (kg/1.000m%) @ I.IR_THg nurdre turdn {I]lz;! 000 111:)

Hinh 7. Ning suit va luong nuéc tiedi clia cac
nghiém thic & vu hanh sém
Ghi chu: Gid tri trén hinh thé hién mean + SE
(n=5). Cic chir cdi khac nhau thé hién suw khic biét
nhau co y nghia thong ké ¢ (5%).

Két qua nghién ctru vé nhu ciu nuéc ctia cay
trong trong nghién ctu nay trung binh khoang 250
m?3/1.000 m?/vu tuong doéng véi két qua nghién ciu
ctia Hong Minh Hoang (2016) [16], theo d6 da mo
phoéng luong nudc tudi can thiét cho cay hanh tim
(thuong phdm) trong mot vu canh tac (70 ngay) chi
trung binh 265 m®/1.000 m?/vy, nhung thiap hon so
voi két qua nghién ctru ctia Ngo6 Hoang Den (2019)
[17], d@a do dac va tinh tdng nhu cau st dung nudc
doi voi hanh thuong phdm ctia nguoi dan trong mot
vu (70 ngay) la 370 m3/1.000 m?/vu. Viéc st dung
nudce dé tudi nhiéu cho cay hanh tim 1a do nguoi dan
cht yéu canh tac dya trén ky thuat duoc tich liy qua
nhiéu nam va kha nang danh gia vé do 4m caa dat,
tinh trang cay hanh bang mat thuong ctung véi kinh

nghiém ctia ban than dan dén viéc cung cap qua du
thira nhu cau nuéc ctia cay hanh tim, gay lang phi
nguon nudc ngam.

Khi giam luong nudc tudi (10% trong vu hanh
som) thi nang suat khong thay ddi va dat twong ting
la 1.658 kg/1.000 m?/vu. Ngoai ra, khi giam luong
nuoc tudi dan dén viec han ché khai thac nudc ngdm
va giam chi phi bom tudi, lrong nuéc ngam tiét kiém
(khong khai thac) trong vu hanh sém 1a 125
m®/1.000 m?/vu (chénh léch so véi luong tudi thuc té
cuia nguoi dan).

3.2. Panh gi4 hiéu qua st dung nuéc cho cac
nghiém thirc

Higu qui sir dung nuée twoi (kg

NT1 NT2 NT2

Nghigém thire

Hinh 8. Hiéu qua sir dung nudc cia cac nghiém thirc
&vu hanh sé6m
Ghi chu: Gid tri trén hinh thé hién mean + SE
(n=5). Cac chir cdi khac nhau thé hién su khdc biét
nhau co y nghia thong ké ¢ (5%).

Trong diéu kién thoi tiét kho han, thiéu nudc
trong san xuat nong nghiép thi tuéi theo phuong
phap thong thuong cia nong dan con gap nhiéu kho
khan. Thay vao do, phuong phap tudi tiét kiem (giam
luong nudc tuoi tir 10 - 20% so voi nhu cau tudi mo
phong cta cay hanh tim) sé 1a lya chon t6i wu dé dat
duoc hiéu qua stt dung nudc cao ma van dam bao
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duoc nang suat. Két qua luong nudc twodi va hiéu qua
str dung nudc cta cac nghiém thic thi nghiém duoc
trinh bay & hinh 8.

Trong vu hanh sém, hiéu qua st dung nudc ctiia
NT; 16n nhat (8,7 kg/m® (p<0,05), trung binh méi
m® nuoc tao ra 8,7 kg cu, trong khi d6 moi m* nuwoc
cta NTy, NT,, NT; va NT, tao ra 4,8 kg; 6,6 kg; 7,4 kg
va 7,6 kg ct twong tmg. Két qua nghién ctru nay cing
twong dong voi nghién ctru cia Hong Minh Hoang
(2016) [16] vé mo hinh tuoéi tiét kiém nudc cho cay
hanh tim & huyén Vinh Chau, tinh Séc Trang 1a 6,3
kg/m?®.

4. KET LUAN VA KIEN NGH

Mo hinh Aquacrop giup mé6 phong nhu cau tudi
va nang sudt cta cay hanh tim tai huyén Vinh Chau,
tinh Soc Trang. Viéc xac dinh nhu cau tuéi cta cay
trong gitp cho viéc xac dinh ché do tudi cho cay
hanh tim hop ly (tw6i vira dt nuédc, khong sir nuédc
lang phi) va giam luong nudc tudi gidp cho viéc han
ché khai thac nuwdc ngam dé tuoi cho cay trong. Khi
giam luong nudc tudi dem lai hiéu hiéu qua st dung
nudc giap cho viéc giam chi phi bom tuoi.

Can phai nghién cttu thém vé cach duy tri ning
sudt cay trong trong khi st dung it nuéc hon. Ngoai
ra, can tiép tuc nghién ctru: (i) chuyén déi co ciu cay
tréng (ap dung cac giéng cay trong c6 kha nang chiu
han, man; hodc cac loai ciy can it nudc tuwoi); (ii)
thiét ké heé thong twéi (phun mua) giam that thoat
nuoc, tiét kiém nudc va nang cao hiéu qua tudi cho
cay mau; (iii) tim nguon nudc khac thay thé nguon
nuoc dudi dat (nhu 1a trit nuéc mua trong ao ho
trong mua mua dé twdi cho mua kho).
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EFFICIENCY OF WATER-SAVING IRRIGATION ON YIELD OF
DRY ONIONS IN VINH CHAU DISTRICT, SOC TRANG PROVINCE
Nguyen Van Tuyen, Nguyen Van Quy,
Hong Minh Hoang, Dang Kieu Nhan
Summary

The research was done to to maintain the yield of dry onions while using less groundwater resources for
irrigation in the coastal area of Vinh Chau district, Soc Trang province between march 2021 - march 2022. In
this study, AquaCrop (version 6.1+) was applied to simulate irrigation demands and yields of dry onions,
then calculated the amount of irrigation water for each pilot in the experiment. Field experiments was set up
to determine the actual amount of irrigation water and yield. Then yield does not change were 1,658
kg/1,000 m?/crop (in ealier season). The result of water saving irrigation in the ealier were 125 m®/1,000
m?/crop. Applying water-saving irrigation methods which helps to cope with the scarcity of fresh water in
the dry season in the Mekong delta-Vietnam.

Keywords: AquaCrop, dry onions, water use efficiency, Soc Trang province.
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