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Tém tit: Dau nanh rau dang 1a lva chon hip dan cho nhiéu ving chuyén canh rau, nhung
bién d6i khi hau va nang noéng mua kho dang 1am cho tinh trang thiéu nuéc tudi ngay cang
tram trong, dac biét tai Tri Ton, An Giang. Nghién ciu ndy kham pha céc bién phap tiét
Kiém nudc, tap trung vao viéc trong dau nanh rau trén dat xam bac mau, véi hai nghiém
thire: pha rom va khong phi rom. Duya trén phuong trinh can bang nuéce va do luong muc
nu6ce hang ngay trong cac thung c6 day va khong day dat tai ruong thi nghiém dé uac tinh
luong bdc thoat hoi nudc va thim cua dat. Két qua cho thay nghiém thuac khong phta rom
nhu cau nudc cho cy trong (ET) la 12.250m%/ha va nhu cau nude tudi tiéu 1a 19.720 m3/ha,
trong khi nghiém thtrc phu rom tiét kiém dugc khoang 1.040 m3/ha, giam dang ké so V6i
khong phii rom. Ning suat dau nanh rau dat tir 5,1 dén 6,5 tan/ha. Ngoai viéc tiét kiém nudc,
pht rom con thic ddy sy phat trién cay, tang chidu cao, sb 14 va ty 18 hat chic. Nhitng phéat
hién nay nhan manh tim quan trong caa viéc phi rom trong viéc tiét kiém nudc va ting
nang suét, dac biét hiru ich cho nhitng khu vuc ddi mat véi khan hiém nuéc va bién doi khi
hau giéng nhu Tri Ton.

Tir khéa: Dau nanh rau; Nhu cau nude; Dt xam bac mau; Tri Ton.

1. Mé diu

Dau nanh rau (Glycine max (L.) Merrill) 1a loai cay ho dau (Fabaceae) la loai ban dia
cia Dong A. Mic du ¢6 ngudn goc ¢ Trung Qudc, nhung hién nay ddu tuong rau da duoc
trong & nhiéu nudc va ving lanh thd nhu Nhat Ban, Han Quéc, An P9, Thai Lan, Dai Loan.
Nam 2021, san lugng déu tuong toan cau dat muc 4n tuong 38, 81 tricu tan [1]. O Viét Nam,
dau nanh rau dang la cay trong m&i mang lai hiéu qua kinh té va 6n dinh cho nhiéu vung
trong rau [2]. Ngoai ra, trong céy ddu nanh con c6 tac dung cai tao dat, tang nang sudt cac
cdy trong khac. Bleu nay c6 duoc 1a do hoat dong cb dinh N2 cta loai vi khuan Rhizobium
cong sinh trén ré cdy ho dau [3]. Tuy nhién, kho thong k& mot cach chinh xac dién tich cay
dau nanh rau ¢ nudc ta [4] vi tir 1au loai cay nay van dugc xem la mot cay trong phu dugc
Xep chung véi cac loai dau dd khac trong Nién giam thong ké hang nam. Hién nay, nhu cau
ché bién tir cay trong nay thanh cac thuc pham diu, nudc twong, banh, sita,...rat 16n. Dién
tich udc doan hang nim nude ta ¢ khoang 60-80 ngan ha, ning suét trung binh tir 6-8 tan/ha.
O tinh An Giang hién tai di¢n tich dau dau nanh rau khoang 1000 ha, nang suét c6 noi dat
12-13 tan [5], san lwong dau nanh rau khong dii dé dap ing nhu cau tiéu thy trong nude ma
phai nhap khau tir Trung Qudc va Campuchia.
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Nude 12 yéu té quan trong d6i v6i su phat trién va sinh trudng cta cy trong va ddu nanh
khong phai 14 ngoai 16. Nhiéu nghién ctru d3 tip trung vao viée xac dinh lugng nudc can thiét
cho ciy dau nanh trong cac diéu kién khac nhau cia dat dai, khi hdu va méi trudng trong
ching. Céc nghién ctru nay thuong di sdu vao cac khia canh nhu t61 uu hoa luong nude cho
cay dé dat dwoc san luong cao nhat, t6i wu hoa su s dung nudc dé giam thiéu lang phi va
cach thirc img pho vé6i cac van dé nhu thiéu nudc va stress nudc trong qua trinh trong trot.
Dbi véi mot nong dan hodc ngudi quan 1y dat dai, hiéu rd nhu cau nude cia cy trong cb thé
giup ho quan 1y tai nguyén nudc mot cach hi€¢u qua. .

Viéc tudi tiéu dung cach va ding luc 13 chia khoa dé ting ning suét. Tudi tiéu hodc
lwong mua 16n xay ra trong giai doan sinh trudng cua cay dau ciing c6 thé khong 1am ting
nang sudt trir khi ham lugng nude trong dat cuc ky thap. O nhiéu loai dit c6 két cau tir trung
binh dén min, viéc tudi dau vu thuc sy co thé kich thich tang truong ma khong lam tang nang
suat dau nanh [6]. Vi lugng nude co san trong dat cat rét it, c6 thé phai tudi nudc vao dau
mua dé hat ndy mam va khuyen khich tang truong. D01 v6i dau nanh, cing thang vé nudc
giai doan ra hoa, ket qua c6 thé lam giam nang sudt rat nhleu Tudi nudce trong thoi gian nay
thuong 1am ting sb luong hat trén moi cay va nang sudt [7]. Thiéu nudc trong qua trinh ra
hoa va tao qua s& khién hoa va qua bi rung. Stress trong qua trinh phat trién qua va gieo hat
s& 1am giam sb luong hat trén moi qua. Diéu kién kho han trong qua trinh gieo hat ciing lam
giam kich thudc hat va do d6 1am giam ning sut cudi cung. Thong thudng, thoi ky can nhiéu
nude nhat cho cdy dau 1a giai doan sém hon thoi ky khi ra hoa. Cac gidng ban lun (than hinh
ngan) thudng cho thay nhu cau nude rat quan trong trong hau hét cac giai doan sinh trudng
[8].

Nghién ctru cta [9] vé viéc suc khi trong nuge tudi bé mat da chi ra rang ap dung ky
thuat nay mang lai lgi ich dang ké vé ting truéng va nang suat cho dau tuong rau trén dat sét
nang. Trong hai thi nghiém trong chau vo6i dau nanh rau tac gia so sanh gitra viéc suc khi va
khong suc khi da cho thay rang viéc suc khi bang may phun khi Mazzei trong qua trinh tuéi
nudc da tang nang suit cay trong 1én dén 82-96%. Sy ting ning suat nay duoc giai thich boi
viéc c6 nhidu qua hon trén mdi cdy va trong lwong qua trung binh 16n hon. Dic biét, suc khi
da cai thién chirc ning ré, gitup cdy dau nanh trai nhiéu hon va ting ty 1& quang hop cua 14,
dong thoi khong anh huong dén tdc do thoat hoi nudc va do dan khi khong 16 trén mot don
vi dién tich 1a. Nhiing két qua ndy goi ¥ ring viéc suc khi c6 thé 1a mot giai phap hidu qué dé
t6i uru hoa san xuat cdy dau nanh va tang cuong hiéu suét sir dung nudc [9]. Nghién ciru cua
[10] tap trung vao anh huong cua thiéu hut nudc dén ning suat va cac thanh phan ning suét
ctua ddu nanh rau trong diéu kién ban kho han. Mot nghién ctru dugc thyc hién tai canh dong
thyc nghiém nong nghiép ctia Pai hoc Harran Sanliurfa, Thd Nhi Ky trong hai nim 2006 va
2007, tac gia su dung cac phuong phap tudi nude véi ty 1€ khac nhau, tir 33% den 133% cua
tong luong nudce tiéu thy, cac nha nghién ciru da quan sat va do luong nang suat va thanh
phan ning suat ctia cdy dau nanh. Két qua chi ra rang can cung cip du nudc, it nhat 1a bang
ty 1¢ 100% cua lugng nudc bay hoi dé dat duoc nang suét cao. Su khac biét trong ning suat
gila cac gidng cay trong khién viéc lua chon giong cay tr¢ nén quan trong, déc biét la trong
diéu kién ban kh6 han va kho han. Dleu nay nhin manh vé sy can thiét cta viéc xem xét cac
dic tinh ctia gidng cay trude khi trong dé dat dugc thanh cong trong viée san xuat ddu nanh
[10]. Tuy thudc vao thoi tiét va dat dai, dau nanh rau sir dung tir 400 dén 700 mm nudc tir
mua, tudi tiéu hodc tir dit dé tao ra mot san luong 3 tdn/ha. Pau nanh su dung ttr 1.300 dén
2.300 tan nuoc dé san xuat mdi tan dau nanh. Tdc d6 s dung nudce thay d6i khi cay phat
trién. Cay can khoang tir 1,2-2,5 mm nudc mdi ngay trong qua trinh mam moc va phat trién
cdy con. Str dung nudc ting 1én khi tan 1a phét trién dén khoang 2,5-5,0 mm nudc mdi ngay.
Céc giai doan than co it nhay cam hon véi thiéu nudc so véi cac giai doan sinh san vi cdy
mét kha ning bu dap nudc cho cac giai doan cing thang nudc khi cay phat trién [11]. Nhu
cau nudc cta dau nanh trong méi mua tir 20 dén 26 inch, phy thudc vao thoi gian gieo, giai
doan phat trién, dia diém va thoi tiét. Giai doan quan trong nhét dé tranh thiéu nudce 1a khi
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cdy d4u nanh dang sinh san tir gitra &én cudi giai doan nay. Bang cach theo ddi lwong nudc
mat di tir dat thong qua bbc thoat hoi nudc, ching ta co thé biét dugc lwong nudc con lai dé
cdy su dung. Khi d6 am dat dat dén mirc t6i da cho phép (maximum allowable depletion-
MAD) can cung cap thém nude. Thong thuong, nguoi trong str dung mirc MAD 14 50% dé
quyet dinh khi ndo can tu6i nudc. Vi du, dat sét co kha niang giir nude 1a 2,0-inch mdi feet
dat, do d6 & 3 feet dau tién cua dat, c6 thé luu trit 6,0-inch nude. Néu MAD 1a 50%, nghia la
ba inch nudc di bi tiéu hao, vi vy can tudi nude. Thiéu nude trong giai doan quan trong nay
c6 thé dan dén giam san luong dang ké cho cy ddu nanh [12]. Cac thi nghiém nghién ctru
veé st dung nudc cua dau nanh tr ndm 1979 dén 1982 tai mién nam Alberta d3 nhin manh
vao vigc xac dinh cach cdy str dung nudce trong mua va anh huong cua diéu kién kho hanh va
am w6t dén hiéu qua cua viée nay. Nghién ciru [13] tinh todn nhu nuéc cia dau nanh rau &
mién Trung cta Ba Lan 1én t6i 384 mm, trong d6 nhu cau nudc cao nhit xay ra vao thang 6
va thang 7 va hiéu qua st dung nude mua tir thang 4 dén thang 8 dbi voi dau trung binh 1én
t61 6,6 kg ha™' mm™" va thay d6i theo tirng nim va tirng khu vire. Két qua chi ra su can thiét
phai phat trién hé théng tudi bo sung cho cdy dau nanh rau dugc trong & mién trung Ba Lan
va cac khu vuc khéc trén thé gioi cod diéu kién khi hau tuong tu dé tdi wu hoa nang suét va sir
dung bén vitng tai nguyén nudc [13]. Nghién ciru ning sut ddu nanh rau anh hudng boi cac
hinh thtc tudi nhu tudi qua timg luéng (FI), tudi qua ludng xen k& (AFI) va tudi qua mua
(RF, khong tudi) cua tac gia [14]. Két qua cho thay khong co su khac biét dang ké vé ning
suat hat ddu nanh giita FI va AFI, nhung ning sut RF thap hon dang ké so voi FI va AFL
Chi sb dién tich 14 & RF ciing thap hon dang ké so voi FI va AFL Trong ba nim, mirc giam
trung binh vé nang suit dau twong & AFI chi 14 2%, trong khi & RF 13 24% so v6i FI. Nang
suit hat trung binh 13 4507, 4413 va 3422 kg ha™!; ET theo mua la 549, 562 va 527 mm; va
hiéu qua su dung nuéc (WUE) lan luot 14 8; 8 va 7 kg ha™! mm™' & FI, AFI va RF [14].
Nghién cuu [15] da diéu tra tac dong cua cac yéu t6 khi hau nhu nhiét do, d6 am twong ddi,

thiéu hut &p suat hoi (VPD) va nudc trong dat dén sinh khi va nang suét hat cua cay dau
tuong. Nghién ciru duoc bd tri trong méi tredng nha kinh voi ba diéu kién méi truong chinh:

E1(36°C, RH =55%), E2 (34°C, RH = 57%) va E3 (33°C, RH = 44%). Ngoai ra, con co ba
phuong phép xtr Iy nuge: W (gan bao hoa), W, (cong suét thyc té glong dan lam) va Ws
(thiéu nurée trong dat) va hai giéng dau twong (Afayak va Jenguma). Mdi nghiém thirc dugc
Iap lai chin lan. Cac phat hién cho thay nhiét do cao (E1) da thiic day sy phat trién cua cay
trong, dac biét 1a trong qua trinh ra hoa. Méi truong nong hon cung dan dén sy thoat hoi nuréc
tang 1én, diéu nay lam giam hoat dong quang hop cua thuc vat, gop phan lam giam sinh khoi
va nang suét hat. Sinh khdi va ning suét giam dang ké khi két hop nhiét d6 cao (E1) voi han
han (W3), so véi cac diéu kién thuan loi hon 1a nhiét d6 vira phai (E3) va xu 1y tudi nude tot
(W1). Nghién ctu canh bao rang nhiét do téng va lugng mua that thuong do bién d6i khi hau
céd the gay ra rui ro dang ké cho san xuat dau nanh & Ghana [14]. Nghlen ciu [15] wéc tlnh
nhu cau nudc cua dau twong bang phuong phap Penmann-Monteith gan gidng véi nhu cau
nudce trung binh do theo phuong phap Hargreaves cho huyén Bhopal. Nguoi ta cling suy ra
rang trong truong hop khong c6 dir liéu buc xa mat troi, phuong phap Hargreaves c6 the
duogc xem xét dé du doan nhu cau nudc cua cdy dau twong. Cac gia tri nhu cau nudc nay rat
hitu ich cho viéc 1ap ké hoach tudi hiéu qua cho cdy déu tuong [15]. Dac biét, viéc quan ly
tudi nudc théong minh c6 thé cai thién san xudt cay trong va tinh hiéu quéa cta viée s dung
nudc trong khu vuc [16].

Tri Ton voi dia hinh mién nii, mua kho thuong gap phai tinh trang kénh, rach xudng
thap kém theo ning nhong, khién ngudn nudc tir cac giéng, sudi, nguon nude du trir khdng
dam bao st dung, nén nhiéu khu vuc & Tri Ton thiéu nudc sinh hoat cuc bd khoang 50% ho
dan va anh huéng san xuat néng nghi¢p ¢ cac xa Luong An Tra, O Lam, Tan Tuyén, C6 T6,
Vinh Phude, Vinh Gia [17] Nguon nude han ché, dan ¢ ddy chi tréng mot vy laa va mot vu
mau mdi ndm. Nang suat cdy trong va hiéu qua san xuat nong nghiép trong ving thap. Pat &
day 1a dit xam bac mau v6i thanh phan chi yéu 1a cat trén 60%, 28% dat thit va 2-3% la sét



Tap chi Khi twong Thuy van 2024, 765, 47-59; doi:10.36335/VNJHM.2024(765).47-59 50

chiém phan 16n ¢ Tri Tén [18], kha ning giit nudc va phan bon cia dat kém khi mua 16n
[19]. Trong diéu kién khé han, twdi nude 1a can thiét va viéc tiét kiém nude tré nén quan
trong hon. Do do, dé khai thac va st dung hiéu qua ngudn nudc cho dat xam bac mau gop
phan ting nang. suit cay dau nanh, nang cao thu nhap cho nguoi dan dia phuong thi viéc
“Udec tinh nhu cdu nude cho cdy ddu nanh rau dugc trong trén dat xam bac mau” ¢ vung khan
hiém nudc x3 Chau Ling, huyén Tri Tén, tinh An Giang 1a rat can thiét.

Dé tinh toan nhu ciu nudc cho cay trong (ET), ngudi ta thudng sir dung cac phuong
phap nhu Penman-Monteith, Hargreaves, hoic Blaney-Criddle. ET 1a lwong nuéc mat di tir
C4 qua trinh bay hoi va thoat hoi nude duoc tinh toan bang cach sir dung dit ligu thoi tiét qua
c4c thdng sé nhiét do, gio, do 4 am tuong dbi, birc xa va thong tin vé cay trong [20, 21]. Mot
cdy dau nanh duoc tudi nude t6t ¢4 thé thoat ra téi 0,5-inch nuréc vao mot ngay néng va nhiéu
gi6 [22]. Nhu cau nuée cho cay dau twong c6 thé thay ddi tir 20 dén 26-inch nuéc trong mua
sinh truong. Khoang 65% tong lugng nudc sir dung Xay ra trong giai doan sinh san. Trung
binh cho mot vu, tbe d6 st dung nude s& dat mac cao nhit khoang 0,32-inch mdi ngay trong
giai doan ra hoa va giai doan sém hinh thanh qua, nhung trong giai doan sinh san tir gitra dén
cudi vu, lugng nude ndy 6 thé trung binh 1a 0,25-inch trén ngay [22].

C6 thé thay nhiing phuong phép tinh ET doi hoi dit liéu khi tugng chinh xéac. Néu dix
liéu khong duoc thu thap dung cach hodc khong du chi tiét, két qua tinh toan khong chinh
xac. Thém vao do6, nhitng phuong phéap nay kha phuc tap, yéu cau kién thtrc chuyén mon dé
hiéu Vva ap dung dung cach. Diéu nay gay kho khin cho noéng dan hodc cac nha quan ly khong
c6 nén tang ky thuat. Hon nira, chung thuong dwa trén cac hé s6 tham chiéu chung va khong
luén tinh dén céc yéu té dia phuong nhu loai dat, dia hinh va diéu kién trong trot cu thé, dan
dén viéc tinh toan nhu cau nudc cua cay trong cé thé khdng phan anh chinh xéc thyc té. Do
nhimg 1y do do, viéc su dung phuong phép do bang thung, hay con goi la phuong phép
lysimeter, la mot cach tiép can thuc té va dang tin cay dé do luong nhu cau nuéc cua cay
trong (ET) cung nhu luong nudc that thoat do tham K§ thuat nay gitp kiém soét cac bién s6
moi trudng va cung cap dir liéu chinh x4c hon vé lugng nudc can thiét cho cy trong. Diéu
nay cho phép tbi wu hoa viéc sir dung nuéc va thiét lap cac phuong phap tudi hiéu qua hon,
dac biét trong céc vung khoé han nhu Tri Ton.

2. Phuwong phap nghién ciru

2.1. Mdu nghién ciru

DAt xam bac mau & Xa Chau Lang, huyén Tri Ton dugc chon dé tréng thir nghiém cay
dau nanh rau. Thanh phan cua dat 1a dat thit pha cat va ham luong hitu co thap. Gidng dau
nanh rau Thai Lan dugc chon dé trong ¢ vu bong Xuén. Nhu cau nudc duoce xac dinh qua
k¥ thuat tudi rinh truyén thong trong didu kién dat che phu va khong che phu rom (Hmh la).

Hinh 1. (a) Pha rom cho dau, (b) Do d6 4m trong dét.
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Thuong xuyén theo doi do 4m trong dat dé tudi cho phu hop. 6 4m duge do tryc tiép trong
dat bang am ké nhu Hinh 1b.

2.2. Bo tri thi nghiém

2.2.1. Thiét ké nghién ctru

L6 thi nghiém c6 dia hinh bang phang, dién tich 1a 60 m?, d4u c6 chu ky song 1a 75 ngay,
duogc trong voi mat do 1a 25 cay/1m?. Ngudn nude cip cho 16 th1 nghiém la nudc ao. Yéu cau
van hanh nhu sau:

+ Tudi mot 1an hét dién tich cua cac 6 thi nghi¢m cho cung moét luu lugng.

+ Nghiém thirc c6 va khong phii rom cho dat déu tudi ngdp rinh 3 cm.

+ Mbi nghiém thtrc c6 di¢n tich 10m? va dugc lap lai 3 lan.

+ Chu ky tudi qua 3 giai doan: Giai doan lam dat, giai doan tudi khi dau con non va giai
doan tudi khi dau sinh trudéng.

Giai doan 1am dat: C6 2 lan bom nudc vao ruéng & muc nuéel0 cm muc dich 1am cho
dat toi xép chuén bi cho viée cay ai.

Giai doan tudi khi dau con non: Sau qua trinh 1am dat, hat dugc gieo trong diéu kién do
am 75%. Cay bat dau nay mam va phat trién thanh cdy con. Sau 10 ngay, dit da kho, nudc
dugc bom vao ca hai 6 c6 va khong pha rom véi luong nudce da uét va lam 01 1an trong chu
ky phat trién cua cay con. Lugng nudc duge cung cép dam bao dat dén muac do am 75%,
khong dé bi ngap tran.

Giai doan tudi khi dau tdng trudng: Sau giai doan cay con, cd hai nghiém thuc tiép tuc
duogc tudi tran mat dat 3 cm. Qua trinh nay dién ra cho dén khi trai chac hat, sau d6 ding viéc
bom nudc trong vong 15 ngay ké tir khi thu hoach. Dbi voi nghiém thirc khong pht rom ¢6
6 lan tudi, trong khi d6 véi nghiém thie phit rom chi ¢6 4 1an tudi. Cong viée lam co, bon
phan, va phun xit thudc trir sdu duoc thyuc hién theo phwong phap canh tac truyén thong cua
dia phuong cho ca hai nghiém thirc bat ké co sir dung rom phu hay khong.

2.2.2. Po thAm va bdc hoi

Mbi 6 thi nghiém dugc dit 2 thung c6 ddy va 2 thung khong day véi kich thude 35 cm
x 40 cm duge bd tri nhu Hinh 2 dé xac dinh lugng nudce tham va bdc hoi. Muc nude trong
thung dugc do vao lic 9h30 va theo ddi d6 am tryc tiép trong thung va ngoai rudng mdi ngay
bang am ké.

Nghiém thtic 1 - Khong pht rom Nghiém thirc 2 - C6 phu rom
LL1 LL2 LL3 LL1 LL2 LL3

Hinh 2. So d6 bd tri thi nghiém.

Chu thich: Nghiém thic 1: Khdng pht rom; Nghiém thirc 2: CO pht rom; LL1, LL2. LL3: Lap lai 1, 1dp

lai 2, 1ap lai 3.
ﬁ Thung c6 day, tréng dau

- Thung c¢6 day, khong trong dau
Thung khong day, trong dau
Thung khong day, khong trong dau
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2.2.3. Quan tric cac thong s sinh trudng va ning suit cua ciy

Cac chi ti€u sinh truong duoc thu thap tai thoi diém cay dam tia lam qua (Hinh 3a) va
thu hoach (Hinh 3b) theo 5 duong chéo goc, tai mdi goc lay 5 cay dé do dém céac thong so
chleu cao, sO 14, s6 qua chic, khoi lugng trung binh cta cac qua trén cay, tir do tinh nang suét
(tan/ha).

Hinh 3. (a) Cay dau nanh rau tai 6 c¢6 pht rom, (b) P4u sau khi thu hoach.

2.2.4. Phuong phap tinh toan nhu cau nudc tudi cho cay dau nanh rau

Déu nanh rau la cay trong can, phat trién trén moéi truong dat 4m, nhu cau nudc tudi cho
cay trong can néi chung duge xac dinh dya trén phuong trinh can bang nudc viét cho tang
dat 4m nudi cdy, phuong trinh can bang nude co dang:

IWRI = ADri + ETci + Ws + Wp - Pei - CRi 1)

Trong d6 IWRI la lugng nudc yéu ciu tudi trong thoi doan thtr i (mm); ADri 14 su thay
doi luong nude chira trong tang dat trong thoi doan tht i (mm); ETci 1a luong bdc thoat hoi
nudc cay trong trong thoi doan thir i (mm); WS la xac dinh lugng nude can thiét cho giai
doan 1am dat; Wp 1a xac dinh luong nudc ton that do tham; Pei 1a lwong mua hiru hiéu trong
thoi doan thir i (mm); CRi 1a lwong nudc mao dan tir mit nudc ngdm trong thoi doan thir i
(mm).

Ta da biét Cri 1a lugng nudc mao dan tir mat nude ngam = 0 vi day 1a dat thude ving
cao, mach nudc ngam rat sau. Nhung cay ddu rau c6 bo ré ndng, cay truong thanh c6 b ré
an sau khoéng 20- 25 cm. Theo to chl'rc lurong thuc va ndng nghiép lién hiép quéc (FAO) khi
muyc nude ngim nam dudi dy ting ré cay trén 1,0 m thi c6 thé coi CR ~ 0. Do d¢ am cua
dat dugc tudi trong mot thoi doan thay doi khong dang ké nén co thé bo qua sy thay ddi nay,
tirc ADri ~ 0. Vi vay, phuong trinh (1) xac dinh nhu cau nudce tudi cho cay dau nanh rau dugc
don gian hoa thanh:

IWRIi = ETci + Ws + Wp - Pei 2

a) Tinh lugng nudc trong giai doan lam dat (Ws)

Trong giai doan lam dit ¢6 2 1an bom nudc vao rudng: Lan 1: Luong nudc dua vao rudng
10 cm muc dich 1am cho dat toi x6p chuan bi cho viéc cay ai. Sau 7 ngay tiép tuc bom nudc
1an 2 & muc nude 10cm dé dét toi x6p hon.

Ws = (H1 % S) + (H2 %X S) 3

Trong d6 Hi, Hz 1a chidu cao myc nudc 1an 1 va 1an 2; S 1a dién tich mét rudng.

b) Xac dinh luong nuéc thim

W thim = Wi dét, khong dau) = Wed (dét, khong dau) 4)

Trong d6 Wy tém 12 lugng nude tham; Wigq la lugng nude con lai ¢ thung khong day (co
dat, khong trong dau); Wea 13 luong nude con lai ¢ thing ¢ day (co dat, khong trong dau).

¢) Xac dinh luong mua hitu hi¢u

Luong mua hiéu qua dugc xac dinh theo phuong phap hé s6, tirc 12 lugng mua hiéu qua
bang lugng mua roi xudng nhan véi hé s sir dung nuwde mua:
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Pe=a xP (5)

Trong d6 P 12 lvong mua roi xudng ng véi tin sudt thiét ké (mm); o 13 hé s sir dung
nudc mua, tinh theo tai li¢u kinh nghiém cua Trung Quéc: Khi lugng mua P <5 mm, o = 0;
Khi 5 mm <P <50 mm, o = 1,0; Khi P >50 mm, a =0,8.

d) Xac dinh lugng bdc thoat hoi nude ETe chinh 1a nhu cau nude cua dau nanh rau

Luong bdc thoat hoi nudc cla cdy trong ETc dugc xac dinh theo phwong phap hé sb cay
trdng bang cach nhan ET, voi hé s6 K.

ETci = Kc X ETo (6)

Trong d6 Ke 12 hé s6 cay trong; ETo 1a lwong bdc thoat hoi nudc cdy trong tham khao.

e) Xac dinh ETo

ETo 1a lugng thoat hoi nudc tham chiéu, mm/d dugc tinh béng do thuc thé:

ETo = Wea, dau— W, dit @)

f) X4c dinh hé s6 cay trong Kc

V6i cay dau nanh, tra bang theo “Hudng dan tinh todn nhu cau nudc cua cay trong - FAO
56” xac dinh dugc cac gia tri hé s6 cdy trong cuia cay dau nanh trong céc giai doan sinh truong
nhu sau: Hé s6 cay trong giai doan glua vu Ke mig = 1,15 va hé s6 cay trong giai doan cudi vy
Ke end = 0,60. HE s6 cay tréng cua giai doan phat trién (Ke dev) dugc tinh bang trung binh cua
hé sb cay trong giai doan giita vu va hé s6 cay trong g1a1 doan dau vu.

Do diéu kién khi hau khu vuc nghién ctru khac voi diéu kién khi hau tiéu chuan nén cac
gid tri hé s6 K¢ dugc tra tir bang néu trén can duoc diéu chinh theo cac cong thire dudi day.
Can ct cac tai liéu vé khi hau va dat dai khu vuc nghién ctru, ap dung cac cong thirc tinh hé
sd cdy trong Kc nhu sau:

Haé sé cay trong giai doan giira vu Ke mig:

Kec mid = Ke mid (tab) + [0,04 X (U2 - 2) - 0,004 (RHmin - 45)] x (h/3)%3 (8)

Trong d6 K¢ miggab) 12 9id tri K¢ mig tra tir bang ctiia FAO; u, la téc d6 gio trung binh ngay
trong giai doan giita vu & d6 cao 2 m (m/s); RHpin 12 46 4m twong ddi thip nhat hang ngay
trong giai doan gitra vu (%); h 1a chiéu cao trung binh cua ciy trong trong giai doan gitra vu
(m).

Haé s6 cay trong giai doan cudi vu Ke end:

Kc end = Kc end (tab) + [O 04 X (UZ - 2) O 004 (RHmm - 45)] X (h/3)0 3 (9)

Trong do K, end(tab) la gia trj Kc end tra tir bang ctia FAO; u,, la toc do glo trung binh ngay
trong giai doan cu01 vu & do cao 2 m (m/s); RHpin 12 d6 am twong dbi thap nhat hang ngay
trong giai doan cudi vu (%); h 1a chiéu cao trung binh cua ciy tréng trong giai doan cudi vu
(m).

g) Tong nhu cau nudc tudi tiéu cho ciy dau nanh rau

Tc =YL IWRi (10)

Trong d6 Tc 1a tong nhu cau nudc tudi tiéu cho cay dau nanh rau; IWR; 1a lugng nudc

yéu cdu tudi trong thoi doan thir i (mm); i 13 sb 14n vo nudc (thoi doan).

3. Két qua thao luin

3.1. Nhu cau nudc twoi cho cday dau nanh rau

a) Nhu ciu nuéc cho lam dat

Bang 1. Nhu ciu nudc giai doan lam dat.

) Winua Téng lwgng nwée x 3 P
Nghiém thire Ml‘_|-’° (“r:)“ ¢ (Pei) cho chudin b it 1 OPg lwong (‘\‘,‘V"“fng;‘;a§h“an bi dat
! (m3) (Ws m3/10m2) >
Cé rom 0,1 x 2 1an 0 2 2000

Khong rom 0,1 x 2 Ian 0 2 2000
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Trong giai doan chuan bi dat, cac 6 nghiém thtrc duoc tudi nudc hai 1an, mai lan véi
muc nuéc sau khoang 10 cm, nhim lam dat tré nén toi xOp va dé xir 1y hon dé chuén bi cho
viéc 1én ludng. Khoang cach giira hai 1an tudi 1 7 ngay, dam bao dat c6 thoi gian ngdm da
nude va dat dd am can thiét. Tong luong nude duoc cung cap cho mdi 6 rong 10m2 1a 2 m@,
do d6 ddi v&i mot hecta dat, luong nudc can thiét cho giai doan chuan bi 1a 2.000 m3.

b) Nudce cho giai doan cay con (20 ngay)

Bom nudc vira di d6 4m cua dat 75% va tién hanh gieo hat, theo ddi bdc hoi, thim va
mua trong 20 ngay dau, chi vo nude 01 1an dé giit am cho dat 75% va tudi khong ngap.

Bang 2. Nhu cau nudc giai doan cay con (20 ngay).

Téng lwgng 2
. , VV,1 (ll:q’ng Wp Wer Wnua nuéc giai T? ng'll.r(,)’ng
Nghiém thirc nuéc lay vao 3 3 3 A nuwéce giai doan
N 3 (m?3) (m?) (Pei, m®)  doan ciy con 3
0 TN m°) (M¥Y10m?) cay con (m*ha)
C6 rom 0,13 0,85 2,63 0 3,61 3.610
Khéng rom 0,13 0,80 2,80 0 3,73 3.730

O giai doan cay con luong bdc thoat hoi nude va tham khong khac biét 16n o hai nghiém
thirc c6 va khong c6 phii rom. Tong lugng nude cip cho mdi 6 rong 10 m? dao dong tir 3,61-
3,73 m®. Do d6, dbi vi mot hecta dat luong nudc can thiét cho giai doan cay con 1a 3.610
m2 cho nghiém thac ¢6 rom va 3.730 m® cho nghiém thic khdng phi rom.

¢) Giai doan sinh truong va phat trién caa cay (40 ngay)

Bang 3. Nhu cu nude giai doan sinh trudng va phét trién cua cay (40 ngay).

n , Wi (lwgng nuée Wp Wer Whnua Téng lugng Téng lugng
Nghi¢m thic 00 TN M) (md) (md) (MY nuée (MY10m?)  nuée (m¥/ha)
Cb rom 0.3 x4 an 3,20 9,20 0,53 13,07 13.070

Khéng rom 0.3 % 6 lan 3,27 9,45 0,53 13,99 13.990

Trong giai doan nay, mic du c6 mua, nhung luong mua chi dat 0,53 m?, khong du dé
lam thay ddi dang ké luong bdc thoat hoi nuéc va thim trong hai nghiém thuc, du c6 rom
phu hay khéng. Tuy nhién, do can bom nudéc nhiéu lan, tong nhu cau nude cho cay dau trong
hai nghiém thiic ¢6 sy chénh léch dang ké. Sy khéc biét nay Ién téi khoang 900 m?® nudc cho
mai hecta.

d) Nhu ciu nuéc cay trong va nhu cau nude tudi tiéu

Nhu cau nuéc Céy trong 1a luong nuoc can thiét cho cay trong dé sinh truong va phét
trién trong suét mot mua vu. N6 bao gom luong nudce cay hap thu tir dat va thoat ra qua qua
trinh béc hoi va thoat hoi nudc. Nhu vay nhu cau nuée cho cay dau nanh rau (ET) sé& bing
téng gia tri ET cua giai doan cy con non va giai doan cdy sinh trueang. Két qua tinh toan cho
thdy nhu cau nudc cho cdy dau nanh rau & nghiém thic co6 rom 11.830 m¥ha trong khi &
nghiém thirc khong c6 rom 1a 12.250 m%/ha. Nhu cau nude tudi tidu thudng cao hon nhu cau
nudc cdy trong do phai tinh dén cac yéu td ngoai nhu cau tryc triép caa cdy chang han nhu
higu suat tudi tiéu, lam dat, tham, luong mua. Két qua cho thiy ¢ Bang 4, tong nhu cau nudc
tudi tiéu cho 1 hecta dét canh tic dau nanh rau theo phuong phap truyén thong su dung tudi
ranh tran trén dét cat ¢ vung Tri Ton, la khoang 19.720 m2. Tuy nhién, néu ap dung ky thuat
ta rom, lugng nudc can thlet c6 thé (giam dang ké. Cu thé, viéc ti rom c6 thé gilp tiét kiém
dén 1.040 m? nudc trén mdi hecta dat canh tac. Tt rom 13 phuong phap don gian nhung hiéu
qua, sir dung vat liéu hitu co nhu rom dé che phii bé mit dat. N6 gitp han ché sy béc hoi cua
nudéc, gitr d6 4m cho dat, va tao ra méi truong phét trién tét hon cho cay trong. Dong thoi,
Viéc ti rom cling co thé cai thién chat lugong dat, giam x6i mon, va ngan chan sy phét trién
cta ¢o dai. Nhu vay, ta rom khong chi gilip giam nhu cau nudc tong thé, ma con mang lai
nhiéu loi ich khéc cho cay trong va dit canh tac. Voi muc tiét kiém 1.040 m? nuéc trén mdi
hecta, phuong phap nay c6 tiém ning 1on trong viéc cai thién hiéu qua sir dung nuéc trong
ndng nghiép, dic biét trong bdi canh bién d6i khi hau va ngudn nudc ngay cang khan hiém.
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Diéu nay cang quan trong hon ddi véi vang khd han nhu Tri Tén, noi viéc tiét kiém nuoc la
yéu to quyét dinh su thanh cdng trong canh tac ndéng nghiép.

Bang 4. Tong nhu cau nudce tudi tiéu cho vy dau nanh rau.

Nhu cau nwée ciy ddu nanh Nhu cau nuéce twdi tieu

STT Nghi¢m thire rau (ET m¥ha) (m¥ha)
1 C6 rom 11.830 18.680
2 Khéng rom 12.250 19.720

3.2. Chi tiéu sinh truong cua cdy

T ldc nay mam dén khi thu hoach dau la khoang 75 ngay. Trong suét vong doi, cdy dau
nanh rau co thé cao tir 18 dén 26,7 cm, véi 6 dén 9 canh. Mdi cay trung binh cho tir 6 d¢én 11
qua. L& cua no 16n va c6 hinh bau duc, hoa mau tring, véi it 1dng mao mau xam. Mau sic
tong thé cua cay la xanh tham ngoc bich. Qua cuia cdy dau nanh rau thuong mém, véi phan
I6n 12 qua c6 2 hat, chiém 65% tong sd, con lai 35% | nhitng qua chi ¢d 1 hat. C4u tric nay
cho thay cay c6 sy da dang vé sé luong hat, nhung phan 16n 1a qua 2 hat. Su khac biét nay
g6p phan vao dic tinh doc déo cua dau nanh rau, khién né tré thanh loai cdy trong duoc ua
chudng trong nhiéu diéu kién canh tac khac nhau.

a) Chiéu cao cay

Bang 5. Chiéu cao trung binh cdy giai doan dam tia lam qué va giai doan thu hoach.

Trung binh chiéu cao N .2
g Trung binh chiéu cao

STT Nghiém thirc cay giai‘doan (:Iﬁm tia cAy giai doan thu hoach Y nghia
lam qua
1 C6 rom 19,77 £ 3,00 25,28 £ 4,57 0,00*
2 Khoéng rom 19,2 +1,92 22,11 +251 0,00*
Mtrc v nghia 0,00* 0,00*

Két qua trong Bang 5 cho thay, chiéu cao trung binh cta cay dau nanh rau trén ruong thi
nghiém-dat thit pha cat-dao dong tir 19 dén 25 cm, thip hon dang ké so véi cay trong trén
dat phi sa tai huyén Chau Pha, noi chiéu cao trung binh c6 thé tir 45 d¢én 60 cm. Trong
nghiém thirc c6 rom pht, chiéu cao cua cay ting nhe so v6i nghiém thic khong phu rom, ca
& giai doan ciy dam tia va giai doan thu hoach. Sy khéc biét nay c6 y nghia thong ké voi mic
do tin cay 95%. Diéu nay cho thay rang viéc pha rom co tac dung tich cuc dbi véi sy phét
trién chiéu cao cua cdy, mac du khdng thé dat dén mic chiéu cao nhu trén dat phi sa. Sy
khéc biét ndy goi y rang diéu kién dat c6 anh huong I6n dén sy phét trién cua cay dau nanh
rau va k¥ thuat canh tac nhu phu rom c6 thé cai thién su phét trién trong moi truong dat thit
pha cat. Didu nay dic biét quan trong trong bdi canh can téi wu hoa ning suét va hiéu qua
canh téc trén céc loai dat khac nhau.

b) Tong s6 1 trén cay

Bang 6. Trung binh 1a/cay giai doan dam tia lam qua va giai doan thu hoach.

Trung binh la/cay giai  Trung binh la/cay giai

STT Nghi¢m thire doan dam tia lam qua doan thu hoach Y nghia
1 Co6 rom 127,33+ 9,88 97,33+ 13,79 0,00*
2 Khong rom 108 £6,71 94,67 + 4,96 0,00*

Mirc vy nghia 0,00* 0,00*

Két qua & Bang 6 cho thay s6 14 trung binh trén mot cay & giai doan ra hoa va két qua &
nghiém thac phi rom cao hon so voi nghiém thiec khong pha rom. Tuy nhién, vao giai doan
thu hoach, s6 14 & ca hai nghiém thiic giam déng ké so voi giai doan trudc, va su chénh léch
giira hai nghiém thtc van c6 y nghia thong ké. Sy giam nay la do cay bit dau rung 14 khi den
ky thu hoach. Két qua nay cho thay rang viéc phi rom khong chi gilp cay gitr duge do am
can thiét trong giai doan sinh truéng ma con mang lai sy khéc biét dang ké vé s6 luong 14
trong cac giai doan khac nhau cua qué trinh phat trién.
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¢) S 14 xanh con trén than chinh khi thu hoach

Bang 7. Trung binh téng s6 14 xanh con trén than chinh khi thu hoach.

STT Nghiém thirc Trung binh 14 xanh/ciy khi thu hoach
1 Co6 rom 106,67 + 18,67
2 Khong rom 77,33+21,07
Miic v nghia 0,00*

Bang 7 cho thay sé la xanh con lai trén cay tai thoi diém thu hoach & nghiém thirc phu
rom cao hon dang ké so véi nghiém thirc khdng phu rom, véi su khac biét c6 ¥ nghia thong
ké & mue d6 tin cay 95%. Diéu nay cho thay rang cay trong nghiém thirc phi rom 6 s6 lugng
14 xanh nhiéu hon va it rung hon khi budc vao giai doan thu hoach so véi nghiém thic khdng
pha rom.

d) Tong sb qua trén cay khi thu hoach

Bang 9. Trung binh tong sb qué/cay giai doan thu hoach.

STT Nghiém thirc Trung7bi:1h i} Trung l}inhAs() qua Y nghia
qué/cay chac/cay
1 Co6 rom 8,7+0,09 52+0,10 0,00*
2 Khong rom 6,3+0,16 45+0,26 0,00*
Mic ¥ nghia 0,00* 0,00*

Trung binh, nghiém thirc pha rom ¢ nhiéu hon 2-3 qua so véi nghiém thic khdng pha
rom, va s6 luong qua chic ciing cao hon. Sy khéac biét nay co y nghia théng ké giira hai
nghiém thirc ciing nhu giita hai giai doan khao séat véi mirc do tin cay 95%. Diéu nay cho
thy rang viéc phu rom khong chi gidp cdy ra nhiéu qua hon ma con ting sé lwong qua chéc,
Diéu nay khang dinh hiéu qua ciia phuong phap pha rom trong viéc cai thién nang suat.

e) Khéi lugng qua

Bang 10. Trung binh khéi lwong qua (g).

Trung binh khdi lwgng qua Trung binh khéi lrgng qua

STT Nghiém thirc &) chic (g)
1 C6 rom 26 £0,59 20,6 £50,9
2 Khong rom 20,5 1,26 15+ 36,8

Mirc y nghia 0,00* 0,00*

Khéi lugng qua trén mdi cay dao dong tir 20 dén 26 gram. Trung binh, nghiém thirc c6
rom c6 khéi luong qua 26 gram, cao hon 13 rét so vai nghiém thirc khong rom, chi dat 20,5
gram. Trong luong trung binh ciia qua chic & nghiém thirc ¢6 rom ciing vuot troi so voi
nghiém thirc khong rom. Sy chénh léch nay ¢6 y nghia thong ké vai mirc do tin cay 95%, cho
thdy rang viéc phu rom khong chi gop phan ting khéi luong tong thé cia qua ma con anh
huang tich cuc dén chit lwong cua ching.

f) Nang suét
Bang 11. Ning suat.
Ni 4t (tAn/ha 5 A i
STT Nghiém thiic dng suat (tan/ha) Ning suat trung binh
LL1 LL2 LL3 (tan/ha)
1 Co rom 6,25 4 9,25 6,5
2 Khong rom 4,375 7 4 51

Két qua nghién cttu cho thiy ning suat trung binh cta 1 hecta dau nanh rau duoc canh
tac theo phuong phap truyén théng, véi tudi rinh tran trén dat cat ¢ ving Tri Ton, dao dong
tir 5,1 dén 6,5 tan/ha. Trong d6, nghiém thirc 6 rom cho ning sut 6,5 tin/ha, cao hon dang
ké so vé6i nghiém thirc khong rom, chi dat 5,1 tan/ha. Sy chénh léch nay co y nghia théng ke,
cho thiy tac dong tich cuc cua viéc pha rom.
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Phii rom gilp giit dit xung quanh cy dau ludn toi x6p, duy tri do am can thiét, va b6
sung thém chét dinh dudng cho dét, tao diéu kién thun lgi cho sy phat trién cua cay, tir do
tang nang suat. Mic du vay, Vung trong d4u nanh rau trén dt phu sa thuong dat nang suat tur
7 den 8 tan/ha, cao hon tir 2 dén 3 tn/ha so voi viing dat cat & Tri Ton. Biéu nay goi Y rang
yéu t dia chat va diéu kién méi trudng ciing dong vai tro quan trong trong viéc xac dinh
nang suit cdy trong.

4. Két luan

Qua viéc tinh toan lwong nudc can thiét cho phuong phap tudi ranh truyén théng dbi voi
cay dau nanh rau, so sanh gitra hai nghiém thac: moét bén phia rom va mét bén khéng phu
rom. Két qua cho thdy nhu cau nudc tudi cho cdy tréng (ET) di vai nghiém thirc ¢6 va khong
phti rom 1a 11,830 m¥ha va 12.250 m%ha tuong Gng. Trong khi d6, nhu cau nuéc tudi tiéu
1én dén 19.720 m®/ha, nghiém thirc c6 phu rom sir dung it nude hon, tiét kiém duoc khoang
1.040 m%/ha so véi nghiém thicc khdng pht rom. Ning suét cia dau nanh dao dong tir 5,1
dén 6,5 tan/ha, khong c6 su khac biét dang ké vé chiéu cao cay, tong sé 14, va tong sb canh
trén mdi cay. Mac di vay, nghién ctru da chi ra sy khéc biét co ¥ nghia thong ké & mic do
tin cay 95% Vvé sb 14 xanh, tong sb qua va khéi luong qua trén mai cay.

Nhiing phat hién nay nhan manh lgi ich cia viéc pha rom trong viéc tiét kiém nudc,
ddng thoi cho thay rang yéu té nay khong anh huang tiéu cyc dén ning suit cdy trong. Diéu
nay gilp cung cap thong tin quan trong cho cac nha quan ly ndng nghi¢p va nguoi ndng dan
trong viéc ap dung cac ky thuat tudi tiéu hiéu qua va bén viing hon khong chi & khu vuc
nghién ciru ma con co thé &p dung duoc & khu vuce khac ¢ diéu kién déat dai twong ty nhu
Tri Ton.

Mic du két qua bude dau kha quan cho thay cd su khac biét vé ning suit ciing nhu mot
s6 chi tiéu sinh truong giira nghiém thirc c6 phir va khong pha rom. Tuy nhién, can nghién
ctru thém vai vu nira dé c6 thé phan anh chinh xac cac bién d6i theo mua hoic cac giai doan
phét trién khac cua cdy trong vé nhu cu nude tuong quan dén nang suat.

DPong gop cia tac gia: Xy dung y twong nghién ctru: T.T.H.N., P.T.K.; Khao sat va thu
thap s6 licu: L. T.L.,, N.D.T., C.T.K.P.; Xtr 1y s6 li¢u: P.T.K., L. T.L.; Viét ban thao bai bao:
T.T.H.N., L.T.L.; Chinh sua bai bao: P.T.K., T.T.H.N.

Loi cam on: Nhom nghién ctru chan thanh cam on Ban Giam hi¢u; Phong QLKH&DTSDH
Truong Pai hoc An Giang da tao diéu kién thuan lgi va ho trg kinh phi cho dé tai ma so
21.03.CN.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khodng co su tranh chap lgi ich trong nhom tac gia.
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Estimating the water requirement for glycing max cultivated on
degraded gray soil in Tri Ton district, An Giang province

Tran Thi Hong Ngoc?, La Tai Linh?, Nguyen Duc Thang?, Cao Thi Kim Phuong?, Phan
Truong Khanh'*

! Faculty of Engineering, Technology - Environment, An Giang University, National
University - HCM, Vietnam. tthngocagu@gmail.com; latailinh5839@gmail.com;
akthang98@gmail.com; kimphuongcaol34@gmail.com

Abstract: Glycine max (L.) Merrill is becoming an economical and stable choice for many
vegetable-specialized regions. However, climate change and intense heatwaves during the
dry season are causing severe water shortages, particularly in the Tri Ton area, An Giang.
Given this context, finding water-saving measures to ensure agricultural productivity has
become an urgent issue. This study focuses on assessing the water needs of edamame grown
on degraded gray soil with two approaches: one with straw mulch and one without. Based
on the water balance equation and daily water level measurements in tanks with and without
bottoms placed at the experimental field to estimate the evapo-transpiration and soil
infiltration. The results showed that the non-mulch treatment, ET is 12.250 m%/ha and
required 19,720 m®/ha of irrigation water demand. In contrast, when straw mulch was
applied, the water requirement significantly decreased, saving about 1,040 m3/ha compared
to the non-mulch treatment. The average yield of edamame ranged from 5.1 to 6.5 tons/ha.
In addition to water savings, the straw mulch also positively impacted plant growth,
including plant height, number of leaves and filled seeds ratio compared to the non-mulch
treatment. These findings clearly demonstrate the benefits of applying straw mulch
techniques, improving irrigation efficiency while enhancing crop yields. This is especially
important for agricultural regions facing water scarcity and climate change, like Tri Ton.

Keywords: Glycine max soybeans; Water Requirements; Degraded Gray Soil; Tri Ton.
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