Tap chi KHKT Néng nghiép 2007: Tap V, S6 3: 17-22 DAI HOC NONG NGHIEP I
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Physiological and yield response of soybean to water stress under nethouse conditions

Trdn Anh Tudn', Vii Ngoc Thdng', Vii Dinh Hoa

SUMMARY

Physiological and yield response of four soybean cultivars, DT 84, D140, M103 and Vang
Cao Bang to water stress was investigated using a pot experiment under nethouse
conditions. Water stress was imposed at two developmental stages, viz. at peak flowering
stage and pod-filling stage until 70% of plants or 75% of leaves per plant wilted when the
plants were re-watered. Under water deficit, the rate of transpiration, photosynthesis, water-
use efficiency, and individual grain yield were adversely affected, the response depending on
soybean genotypes. Peak flowering stage and pod-filling stage appeared highly sensitive to
water deficit, pod-filling stage being more susceptible. Among four cultivars studied, Vang
Cao Bang seemed to be relatively drought tolerant, which can be utilized for genetic

improvement of soybean yield under water-stressed growing conditions.
Key words: Soybean (Glycine max (L.) Merill.), water stress, transpiration; water-use

efficiency, photosynthesis, yield.

1. DAT VAN BE

3 Viét Nam, dién tich tréng dau tuong
nam 2005 1a 185 nghin ha, nang sudt chi dat
13 ta/ha va hdu nhu khong ting trong 3 nam
tr¢ lai day. Nhu viy nang sudt dau twong
nuGc ta méi chi bing 56% nang sudt binh
quan thé& giéi. Mac du & nudc ta dau twong c6
thé tréng 3 vu trong nam, nhung thuc t€ ning
sudt va san lugng con thdp. Mot trong nhiing
nguyén nhan 1am nang sudt thdp 13 t6n that
do thi€u nudc. Dau tuong hién dang dugc
tréng trong ca nudc, nhung tap trung chi yéu
& céc tinh phia Bic nhu Son La, Cao Béng,
Bic Giang, Ha Tay... chiém khoang 60%.
Dién tich tréng con lai & c4c tinh nhu Déng
Nai, Déng Thdp va Pic Lic... Diéu ding
quan tam 1a c¢6 t6i 65% dién tich tréng dau
tuong & ving cao, ¢ dat ngheo dinh dudng
va thudng xuyén bi kho han. Thi€u nudc
trong giai doan ra hoa, phdt trién hat d 1am
giam ding ké ning sudt cta dau twong. Vi
vay, viéc nghién citu chon tao cic giéng cé
kha nang chiu han 13 hét sic cdn thiét.

Trong cong tic chon gi6ng, mot vin dé
quan trong 14 cin c6 phuong phdp ddnh giad
kha nang chiu han cua cic giéng. Hién tai
vén chua c6 mot quy trinh cy thé dé dénh gid
kha nang chiu han ctia dau tuwong. i c¢6
nhiéu nghién ciru chi ra sy lién quan cta cic
dic diém hinh thdi dén khi nang chiu han,
nhung ddnh gié kha nang chiu han thong qua
cdc dic diém nay doi khi khong chinh xdc
(Tyree & cs, 2003). Phuong phdp phén tich
sau vé c4c dic di€m ho4 sinh hoic dung cic
k§ thuat sinh hoc phan tir d€ chdn dodn kha
nang chiu han tuy chinh xdc nhung kha t6n
kém (Heerden & cs, 2002; Trinchant & cs,
2004). Khi cay bi han, anh hudng nhanh nhat
va dé€ quan sit nh4t 12 cay thay 441 gid tri vé
cdc chi tiéu sinh 1y. Nhiéu nghién cu cho
thdy c6 su twong quan chat giita cdc chi tiéu
sinh 1y ctia cay vé6i kha nang chiu han (Earl,
2002). Piéu thuan loi 1a cdc chi tiéu sinh 1y
c6 thé x4c dinh nhanh chéng va chinh xédc
néu cé cédc thiét bi hién dai. Bai viét nay trinh
bay két qua nghién citu sy anh hudng cua
diéu kién han dén cic chi tiéu sinh 1y va nang
sudt cia mot s6 giéng dau tuong.
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2. VAT LIEU VA PHUONG PHAP NGHIEN COU

Nghién citu duge ti€n hanh trén 4 giéng
dau twong: DT84, D140, M103 va Vang Cao
Bing (VCB). Thoi gian thi nghiém dugc tién
hanh tir thang 2 dén thdng 5 nam 2006, tai khu
nha luéi Khoa Néng hoc, trudng Dai hoc
Nong nghiép I. Cay dugc tréng trong chau vai
(cao 40cm; dudng kinh: 30cm), méi chiu chita
7 kg dat phu sa Song Hoéng khong dugc béi
hang hang nam (14y tai khu d4t tréng mau cia
Khoa Nong hoc). D4t dugc phoi kho, sang k¥,
tron phan bén l6t: 0,03g N : 0,64g P,0Os :
0,43g K,O/chau. Méi chau gieo 10 hat, phi
dat kin lén trén (hat cich mat chau 3-4 cm) va
tuoi di nudc (d6 4m 70-85%). Khi hat ndy
mim nho cao khoi mat ddt (10-12 ngay sau
khi gieo) thi tia chi dé lai 5 cay/chau. Chau
tréng cay dugc dat trong nha luéi c6 mai che
bing nilong tring. Nhiét do, d6 4m khong khi
phu thuéc moéi trudng. Do 4m d4t duge kiém
tra bing mdy do d6 4m Aquater Instruments
T300 (USA).

Nghién cu dugc tién hanh véi hai thi
nghiém riéng biét.

Thi nghiém 1: Nghién cifu anh hudng cia
han & thoi ky nd hoa ro. Gém 2 cong thiic,
cong thic 1: tudi nuéc ddy da su6t thoi gian
tréng (46 4m d4t lu6n duy tri tr 70-85%) va
cong thitc 2: tudi nuéc ddy da (do 4m d4t luon
duy tri tir 70-85%), dén khi cdy ra hoa r¢ thi
dimg tuéi nuée. Khi xudt hién 70% s6 cay bi
héo (75% s6 1d/cay bi héo) thi tudi nudc trd lai.
Thi nghiém 2: Nghién citu anh hudng clia han
& thoi k¥ qua mdy. G6m 2 cong thic, cong
thirc 1: tu6i nudc ddy du su6t thoi gian tréng
(d6 4m d4t luon duy tri tir 70-85%) va coéng
thic 2: tu6i nuée ddy di (d6 4m d4t luén duy
tri tr 70-85%), dén khi qua mdy thi dimg tu6i
nude. Khi xudt hién 70% s6 cay bi héo (75%
s6 1a/cay bi héo) thi tudi nudc trd lai (Earl,
2002). Cic thi nghiém dugc bS tri theo
phuong phdp 6 chinh-6 phu (Split-plot). Cic
chi tiéu sinh 1y dugc xdc dinh bao gém: cudng
d¢ thodt hoi nudc (I,,); cudng do quang hop
(I); hiéu sudt sir dung nuéc. Céc chi tiéu nay
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dugc do bang mdy PP-systemt (USA). Thoi
gian do tir 11-13 gi¢ hang ngay; 14 dugc do 12
14 that thi 3 tinh tir trén xuéng. Dién tich 14
dua vao curvet 12 9cm®. Trong tt ca cac lan
do, dong khong khi dua vao mdy la khong khi
cha nha ludi va duge chudn: néng d6 CO, la
360ppm; do 4m va nhiét do cta curvet khong
duge diéu chinh va phu thudc vao khong khi
trong nha luéi (Earl, 2002). Do thi€u hut bo
hoa nuéc (DTHBN); nang suit c4 thé dugce x4c
dinh theo cic phuong phdp théng dung.

S8 litu dugc xir 1y theo phuong phap
th6ng ké bing chuong trinh Excel va chuong
trinh IRRISTAT 4.0.

3.KET QUA VA THAO LUAN

3.1. Anh huéng cha diéu kién han dén mot
s6 chi tiéu sinh ly

3.1.1. Cuong do thodt hoi nuéc (CDTHN)

Thuc vat ¢6 kha niang giam sy thoit hoi
nuée trong diéu kién thi€u nudc. Pay la phan
tng thich nghi clha cay dé ch6ng lai sy mat
nude. Tuy nhién, mitc d6 phan Gng khac nhau
0 céac loai va c4c gidng khic nhau tuy theo kha
niang chéng chiu (Lu & Neumann, 1999;
Marshall & cs., 1999; Trinchant & cs, 2004;
Stiler & cs, 2003).

Két qua cho thdy trude khi dimg tudi nuée

(46 4m d4t >70%), cudng do thoat hoi nudc

cha 4 gi6ng chénh léch nhau khong ddng ké.
G thoi ky hoa ro, cudng do thoat hoi nudc thap
nhit & gi6ng Vang Cao Bang (3,15
mmolH,0/m’/s) va cao nhdt & giéng M103
(4,08mmolH,0/m%s). O'/thdi ky qua mdy,
cudng do thoat hoi nudc thip nhdt & gidng
Vang Cao Bing (2,81 mmolH,0/m%/s) va cao
nhét & giéng M103 (3,66 mmolH,0/m%/s).

Sau 3 ngdy d€ han (460 4m dat 60%),
cuong d6 thodt hoi nudc ctia bon giéng dau
tuong déu giam nhanh, xu6ng dén thdp nh4t &
giéng D140 1a 0,42 mmolH,0/m%s & thoi ky
hoa 1¢; va 0,39 mmolH,O/m%s & thoi qua miy
(Hinh 1 va 2).
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Sau ngay thit 3, cudng do thodt hoi nuée
vin giam nhung t6c d6 cham hon. Khi xu4t
hién khodng 70% ciy bi héo (d¢ dm dat
khoang 45% & ngay gay han thd 7 thoi ky
hoa ro; d6 4m dat khoang 50% & ngdy thit 5
thoi ky qua mdy) thi dimg gay han va tudi
nudc trd lai. Cudng do thodt hoi nudc cia 4
giéng dau tuong (cong thitc gy han) do trude
khi tu6i nuéc tré lai dugce trinh bay & bang la
va 1b.

Két qua ¢ bang 1a va 1b cho thdy, thoi ky
hoa r¢, cudong do thoat hoi nudc thdp nhit &
giéng DT84 1a 0,34 mmol H,0O/m*s va cao
nhédt & giéng Vang Cao Béng 1a 0,42 mmol

H,O0/m%/s. Thoi ky qua mdy, cudng do thoat
hoi nuéc thdp nhét & gi6ng Vang Cao Bing
0,22 mmol H,O/m?%/s va cao nh4t & giéng DT84
12 0,30 mmol H,O/m?s.

Thoi ky nd hoa 19, cic giéng c6 cuong do
thodt hoi nuéc khdc nhau khi gip diéu kién
han. Tuy nhién két qua phan tich cho thay chi
c6 giéng Vang Cao Béng c6 cudng do thoit
hoi nuéc cao hon céc gi6ng con lai & mitc sai
khdc c6 ¥ nghia. Nhung & thoi ky qua mdy
giong Vang Cao Bing lai c¢6 cudng do thodt
hoi nuéc thdp nhét trong cdc giong va sy sai
khic c6 ¥y nghia chi & giita hai giéng DT84 va
giéng Vang Cao Bing.

Bang 1a. Cudng do thoat hoi nuéc, cudng do quang hop, hiéu suit sir dung nuéc
cua cic giong thoi ky hoa ré (ngay gay han thit 7)

Cudng dd thoat hai nuéc

Cuang d6 quang hop Hiéu suét sr dung nudc

Tén gidng (mmolHO/m?s) (HmoICO,/m?s) (gCO,/kgH,0)
DT84 0,34 0,83 5,97
D140 0,35 0,75 5,23
M103 0,36 1,13 7,67
VCB 0,42 1,1 6,46
LSD, 0,02 0,46 0,79

Cv (%) 5,1 7,2 64
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Bang 1b. Cudng dé thoat hoi nuée, cudng doé quang hop, hiéu suit sir dung nuée
clia cdc giéng thoi ky qua mdy (ngay gay han thir 5)

" Tén giéng Cudng d6 thoat hoi nude

Cudng d6 quang hgp

Hiéu suat slf dung nudc

(mmolH,0/m?/s) (umoICO,/m?/s) (9CO,/kgH,0)
DT84 0,30 0,06 0,49
D140 0.25 0,05 0,49
M103 0,26 0,17 1,59
VCB 0,22 0,15 1,66
LSDss, © 007 0,03 0,26
Cv (%) 10,6 55 7.7

3.1.2. Cuong dé quang hop (CDQH)

Khi thi€u nuéc thuc vat déng khi khéng dé
giam thodt nudc, nhung kém theo giam CO,
xam nhp vao 14 nén anh hudng dén tdc do
quang hgp. Theo nghién ciu cla Earl (Earl,
2002), su lién quan chit ché nay thé hién la cay
c6 kha niang quang hop cao khi d6 8m dat thuan
loi va kha nang nay giam khi bi kho han.

Két qua cho thdy khi bi han cuong do
quang hgp ciia cdc giéng déu giam manh & ca
thdi ky hoa r6 va thoi ky qua mdy (Hinh 3 va
hinh 4). Sau 3 ngay gay han, cuong d6 quang
hop di giam xuéng rdt thidp & cic gidng
nghién citu. Tuy nhién, su suy giam nay khic
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3.1.3. Hiéu sudt st dung nuéc

Khi cay gap diéu kién han, phan ing thich
nghi clia cay la giam su thoat hoi nudc. Nhung
thodt nuGc giam ciing lam giam quang hop,
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nhau giifa cdc giéng va mitc do suy giam & hai
thoi ky sinh trudng ciing khac nhau.

Cudng d6 quang hgp thdp nhét & gidng
D140 14 0,75 pmolCO,/m?/s thdi ky hoa 19, va
0,05 umolCO,/m?%s thdi ky qua mdy; cudng
d6 quang hop cao nhit & giéng M103 1a 1,13
umolCO,/m?/s thdi ky hoa ro, va 0,17
umolCO,/m*/s thdi k¥ qua mdy (Bang la va
1b). Sy giam cudng d6 quang hop xay ra
nhanh & thoi ky qud mdy ching té giai doan
nay cay rdt min cam véi su thi€u nuéc. Tuy
nhién, su sai khiac c¢6 y nghia chi c6 & thai ky
qua mdy, giita giéng M103 so véi giong DT84
va D140; giita giéng Vang Cao Béing so vdi
giong DT84 va D140.
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Hinh 4. Su thay déi CDQH
qua c4c ngay dé€ han thoi ky qua miy

dan dén kha nang tich lily chat kho giam. Mot
s6 tac gia cho rang, cic cay c6 kha nang chiu
han cao, mac du cudng d6 quang hop c6 giam
trong tinh trang thi€u nudc, nhung thudng it
nghiém trong hon so véi cac cay khong c6 kha
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ning chiu han. Diéu nay th€ hién & hiéu suit
sit dung nudc cua ching thuong cao (Earl,
2002; Kaln, 2005). Hiéu suit sir dung nude 1a
chi tieu ddnh gid kha chinh xdc kha nang chiu
dung su thi€u nudc cua thyc vat. Nhiéu nghién
cifu cho thdy, giéng mao cé kha nang chiu han
cao thi c6 hiéu sudt sir dung nuSc cao trong
diéu kién han.

Két qua nghién ctru (Bang la va 1b) cho
thdy thoi ky hoa rd, vao ngay gay han thit 7
hiéu sudt st dung nudc cla cic giéng vin duy
tri khd cao (giao dong tr 5,23-
7 67gCO;/kgH20) Nhung trong thdi ky qua
mdy, vao ngay gay han tht 5, hiéu suft st
dung nudc cha cac g16ng rdt thdp. Thép nhdt &
hai giébng D140 va DT 84 1la 049
gCO,/kgH,0; Hiéu sudt sir dung nudc cao hon
& hai giéng M103 va Vang Cao Béng, tuong
tmg 1a 1,59 va 1,66 gCO,/kgH,0.

3.1.4. D6 thiéu hut bdo hoa nudc

‘ Kha nang duy tri lugng nuéc trong mo

lién quan quan dén mot s6 co ch€ khic nhau
(Roberts, 1998; Amiard & cs, 2003). Cic
giéng c6 kha nang chju han cao, khi gap diéu
kién han thuong duy tri ham luong nudc trong
mé cao hon cic giong khong chiu han. Dé
dinh gid kha nang chiju han cta cic gi6ng
nghién citu, chiing t6i da xac dinh d¢ thi€u hut
bao hoa nudc cla cay.

Bang 2. Do thiéu bao hoa nuée (%)
ciia cay bi han

Tén Thdi ky hoa ré Thai ky qua mdy
giloNg  (xac dinh & ngay gdy  (xac dinh & ngay
han thit 7) gay han thir 5)

DT84 57,81 54,23
D140 50,30 53,01
M103 48,85 50,65

VCB 50,03 560,75
LSDs,, 4,53 2,59
Cv (%) 6,6 3,7

50,65%), trong khi dé, giéng DT 84 cé do
thi€u hut bdo hoa nudc cao nhat (54,23% va
57,81%) (Bang 2). Mat khéc, kha nang chiu
dung sy thi€u nudc & giai doan qua mdy ciling
kém hon so véi giai doan ra hoa. Thé hién 1a
cdy bi héo nhanh khi c6 d6 thi€u bao hoa nudc
thap hon.

3.2. Anh hudng ciia diéu kién han dén nang
suit ca thé

Nang suit cd thé cha cic giong nghién
ctu khdc nhau trong diéu kién tuéi nuéc ddy
dua va trong diéu kién han. Su suy giam nang
sudt clia cdc cay bi han so véi céc ciy duogc
tu6i nuéc ddy da di dugc so sdnh dé ddnh gid
kha ning chiu han clia chiing thong qua chi
tieu nay (Vi Dinh Chinh, 1995; Lanceras &
cs., 2004). Trong c4c giéng nghién citu, giong
Vang Cao Bang c6 su suy gidm nang suft thap
nhat, 36,28% & thdi ky hoa rd, va 39,75% &
thdi ky qua mdy (Bang 3). Su suy giam nang
suft cao nhat ¢ thoi ky hoa r6 1a giéng D140
(53,78%) va & thdi ky qua mdy 1a giéng DT84
(62,11%). Nhu vay, & thai ky ra hoa 16 cic
giéng DT84, D140, M103 c6 kha ning chiu
han trung binh. Thdi ky qua mdy, giéng DT84
c6 kha ning chiu han yéu; giéng D140 va
M103 c6 kha nang chiu han trung binh. Riéng
giéng Vang Cao Bing ¢6 kha nang chiu han
khd & ca giai doan nd hoa ro va giai doan qua
mdy (Vii Dinh Chinh, 1995).

Mat khdc, cic cay s6ng s6t sau khi bi han
0 giai doan ra hoa, khi dugc tudi nudce trd lai
van ti€p tuc ra mot s hoa bé sung va it qua bi
1ép. Diéu nay din t6i sy suy gidm nang suit
khi bi han & giai doan ra hoa r6 nho hon so véi
su suy giam nang sudt & giai doan qua mdy.

Bang 3. Pé suy giam nang suét ca thé (%) cia
cdc cay bi han so v6i déi chimg

Két qua cho thdy, & ngay gdy han cuéi
cing trong ca hai giai doan sinh truong, giéng
M103 c6 do thi€u hut bdo hoa nuéc & mic
thdp nhat trong cic giong (48,85% va

Téngibng Thdikyndhoard  Thdiky qua miy
(han 7 ngay) (han 5 ngay)
DT84 50,01 62,11
D140 63,78 59,07
M103 47,99 58,40
VCB 36,28 39,75
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4.KET LUAN

Cuong do thoat hoi nuéc, cudng do
quang hop, hiéu sudt st dung nudc va nang
sudt cla céc giong dau tuong nghién ciu déu
bi giam khi bi thi€u nudc, su suy giam khic
nhau giita cic giong. Giai doan ra hoa r¢ va
giai doan qui mdy 12 hai giai doan min cam
v6i su thi€u nuéc, nhung giai doan qua miy
bi anh hudng nghiém trong nh4t khi gap diéu
kién han. Trong cic gi6ng nghién citu, gidng
Vang Cao Béing c6 kha ning chiu han t6t
nh4t c6 thé sir dung lam vat liéu b6 me dé cai
tién tinh chiu han.
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