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EFFECTS OF WATER STRESS ON SOYBEAN YIELD

Chalermpone Sampet, Songchao Insomphun and Veerachai Sriwattanapongse

ABSTRACT : The experiment described was conducted at the Faculty of
Agriculture, Chiang Mai University, during January-April 1986, Three plant densities,
1050 cm, 20%50 cm and 30x50 cm of soybean (S.J.5) were investigated under
four irrigation regimes, at weekly, two-weekly and three-weekly intervals. The latter
treatment was divided into two practices at different stages of plant growth.

Seed yield responded well to irrigation, with a significant increase in
yield at the highest irrigation frequency. Differences in yields after three-weekly
interval treatments were not observed. Increasing seed vyields due to increasing
plant densities were only observed for the two most frequent irrigation treatments.
Yields of up to 2.6 t/ha were achieved from the most frequently irrigated systems
with the highest plant density. The more frequent the irrigation, the higher the
number of pods per plant and seed weight. The leaf water potential and soil

moisture content during the experiment were also recorded and are discussed in

this report.
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1. Leaf water potential of Soybean under different irrigation regimes.
Table b
/ =
Date Time Leaf water potential ( bar )
Wy W W, W,
i
8 = 1,65 < 2,40 - 2.43 - 2.50
30 Jan 10 - 8.35 -10.25 -10.40 -10.50
13 -10.22 -11.10 217,25 -11.50
8 = 1,285 - 1.20 s 1.27 = 3,27
6 Feb 10 - 7.02 . T3 ~ 7443 -10.90
13 -10.45 -10.60 -10.45 -12.50
8 = 165 - 2.90 - 3. 273 .68
13 Feb 1c -7.02 - 8.80 <917 - 8.7
13 -16.07 -10.45 -10.80 -10.45
B = - - -
20 Feb 10 -10.5 -10.40 -13.49 -10.51
13 NPT -12.01 <14.38 -12.14
8 - 5.20 - 6.65 - 8.43 - 752
27 Feb 10 - 9.28 -10.55 - 9.60 -11.65
13 -11.36 -11.50 -14.97 -13.435
8 =393 - 3.129 - 3.38 = 5.2¢
6 Mar 10 - 9.47 -10.99 -11.08 <1321
13 -13.19 -13.35% -13.46 -14.12
8 - 5.47 - 723 - 9.48 - 7.00
13 Mar 16 - 9.72 <11,26 -12.21 -10.75
13 -12.39 -14.26 -14.29 -13.01
B P - = -
27 Mar 9 -13.30 -15.39 -19.41 -17.75
13 -15.15 -16.16 -21.47 -1¢,8¢
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Figure 1 A. Mean temperature, solar radiation and relative humidity at experi-

mental site.

B. Leaf water potential of Soybean measured at during 8.00-8.30 am
(— ) and 1.00-1.30 pm. (__________)

C. Soil moisture content at depth 0-20 cm. under different irrigation

regimes.
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Table 2. Total dry matter and leaf area index (LAI) at blooming stage of soybean

(83.5) under different plant spacings and irrigation regimes

Irrigation Plant Spacing (cm)

regime 10%50 20%50 30%50

Dry matter (g/m®)

W, 231.6 160.5 124.9 172,32
W, 167.3 110.6 88.4 122.1P
W, 117.9 7.1 57.8 84.3¢
W, 120.2 81.0 63.7 88.3¢
Mean 159.32 107.3° 83.7° InteractionN>
LAI
W, 4.64 2.81 2.33 3.262
W, 3.13 1.95 1.65 2.24°
Ws 1.88 1.54 1.18 1.53¢
w* 1.99 1.43 1.02 148°
Mean 2.9 1.93b 1.54° IntcractionNS

Values with same letter are not significantly different at 5% level

NS = non-significant at P>0.05
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Table 3 Seed yields (t/ha) of soybean (SJ.5) under different plant spacings and

irrigation regimes

Tetigation Plant Spacing (cm) Mean
regime 10 x 50 20 x 50 30 x 50 (5.E)
W 2.60 5 39 2.09 2.34
W, 1.85 1.41 1521 1.52(40.244)"
W, 0.79 0.72 0.73 0.75
W, 1.14 1.06 1.01 1.07
Mean 1.59 1.38 1.28 Interaction
* % +* Kk
(S.E) (+0.218) (+0.124)

** gignificant at p < 0.01
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Table 4  Yield components of soybean (SI.5) under different plant spacings and

irrigation segimes

fialalion Plant Spacing (cm) Mean
Tegime 10 x 50 20 x 50 30 x 50 (s.E)
No. of pod/plt
W, 22 .1 34.7 43.9 53,6
W, 20.3 28.3 35.0 277 941 5655)
W, 10,3 18.6 . 17.4
W, 19.2 57 .4 34.6 27.0
Mean 17.96 27.2 34.2 Interaction™>
*
(S.E) (+1.376) "
No. of seeds/pod
W, 1.9 2 1 ) 2.07
W, 1.8 2.0 2.1 1.97(+0.052)
W, (B 1.8 1.9 1.83
W, 1.8 1.9 3.1 1.90
Mean 1.8 2.0 2.1 Interaction
* %
(S.E) (+40.037)
100 seeds wt. (g)
W, 14.9 15.4 TS 15.96
W, 13.2 (o 15.4 14.42(i0.115)’
W, 7.5 10.6 12.4 10.27
W, 9.0 44, 8 13.8 11.54
Mean 122 13.28 14.65 Interaction
(S.E) (+0.137)""

** and * significant at P < 0.05 and p < 0.01 respectively.

NS = non-significant p > 0.05



98

dunsaarey
*
paiedua-uou

pajedun 4+

+ - - - + - - - + - - - + AA
+ - - - + - - - + - - + €M
* = + - + - + - + - + - - + ZaA
* + + + + + + + + + + + - - LAA
%0, | %08 |%08 | %09 (%08 P06 [¥0¢ T
£ |94 | S4 | vy |t¥ |29 | ¥ 4 O
- N owidor
gL | zt € 1z | oz | €1 9 tz | oz | gt 9 ot | £z | 91 6 uonediuy
ady JeN a "2 A fruer }
Sutuuiy p, | PaIIEM + UMOS
Suuemoil %08 JjeuIuIan

(S°1S) ueaghos jo ymoid jo a8eis pue sjuowadeuew uonedun jo djqer dwl] [ Xipuaddy




99

¢ “ ¥ o o | A P = ] I a Ly v P
JugIsInlsznouanInaHanUUNEl lusnWe WIBNEINBN LA aTH 7 I AN GG
S sty Yy | A A AN de 4 o ¢
sanumnuszezUannaau la mmwsw:msﬂgnmewmmuww‘lum (m319m 2) 29R
9
a ¥ ' o v @ A oA L o a ¥
152 NBUYBINANANNIFINENRIDEAMU IATA  LaWT IATUNENTLNUINAIBLATEAUY (An-
= [ ' ° ¢4 1w o -]
510 4) 1aglamees1s8s luaIuIBITIRIRANNEAY  UAZIUINTBINRN  LASHANTENL
A ¥ o ' [ A1 A o ' ! I
BaTuiUATIU Wa a2 W, 3100 W, Use W, muawmwmmmfaagmalmm'sz
LS ¥ A 1 | ] v a v ¥
AANATILATIAUINNINND  WALUUWINIMIUNI  DINIITUIIINMTIINNT 10 uae
a =1 P o ‘{, ~ -3 1A
segzmaTYIaany lngdtann (masuwann 1) Uszneunu ¥y (san 1) auiunng
L v = ¥ o - [T | X
983 Wi W82 W, 103UNANTENUIINAMATEAUMURIRINEIIRIMAIIN S T2 W9
A ° £ ) A 1 v ow A% P a a
wIgnmmnuuasly  (geaanslanamnunlusnse)  wazmmaTynnsnanensanis
A a Ad o o IR =< % v o < a o @ o S T
FNNTU UL N WTMINSET NN IMTRLHUUIIUANAD 2NHET IS UIUANA e
P w A % 1 a
WRSTUINLIANGARY  LNEINLITEN  Shaw and Laing (1966) 18974 TLEZMTATY
& A pa ' a P ¥ - A 4 ' v
maammam'ﬂaau\lmﬂammﬂmwmmafﬂmmn‘ﬂqma TLH AN URINTIIL YD IMTHT
o ¥ v o - ° 2 a 2 w =l -

AN NN TSN THE S UM UNL AN ‘mm:mlmtmam‘lmummmammmmjﬂ T
a = ¥ ' Ha ° PRy ' € o A | P
m':mﬂmmLmaﬂmlumaumﬂmlmwn“[mmim LAZEINNANTENUADTLIUMITLARIU
o ~ ' o o P < ° Ly e o LY I o v ¥ =
gupTNazas lUgsnn luﬂqﬂm:mlﬂmwmuwﬂﬂa;ﬂu LAZYUINLIANANRT  AIMURII

' i A o a | A ¢
NN MINATNN Wa War W, IANaNanmnMOuasi s3I e el Tena U s
a A Al Ao aH P ® a Av A ~a A € °o w
HOARARY  UBMMUOIINNATNATUAUN LAWY INARIUII NN AUE (A8
s A ! a v ¢ ¢ A v A oA
MuumIsy) gerImsansn 1891 (2529 amznuaTmaNT W Inesageslm) 9
° < VRV A v € A v X L & I a L a % v al A
MNTIANHNUAAMRBINUTINEINUN (3. 6) WERI RN AN LA UL AT A AL

- oa X

° % o
stz 5.1 Tuggen wae 3.7 Tugauaidu

asy

9

21 v ¥ 1 a4 A v v '
nrannasssanagllnn msliiundunsasianlugauaiieendy

vl P ¥

v 3 v ] . £ % a a =l -1
sUmvazaTy ﬁ]ZNNf‘m’IIﬂNSNﬁﬂﬂﬂﬁd URSHRNANITYIANRININTU D8I URUIUDERI

- -~ ¥ YUy 1a L ¥a 1 o ¢ | 4 v Y oa e
wasnnlumsfnymassntau luinmsldmntnhdtnmissnTs  aiunIsminee lmne
1 v A v ¥ 1 t ) a a L A ' A a e ¥V =X '
NOMI IrusszrnAunanan lovely  wIsosnnsunliunguawelugag
A aa P A 1 v A | v A a 1
MIRTYNINOATRING  ATITEEznLnnTaennanUuny 1 IWTINE NI

' a @ ' & - 1A v oA - ¥ o
Iu’U?JTZU:ﬂquﬂjfyﬂdnﬂYJ’U@JWT (ﬂ’l?’]\’ﬂ 1) LLﬁﬂJ’nW‘IfUJLﬂﬂﬂ'ﬂNLﬂfﬂﬂi‘nag



100

o
AUDUAM
Yo o ' dao 4 4 a ¢
HNUIATVBVDLAMAUDITNOIVINNONDAMIUNYAT  ABINNATAIARS
< v < 1 dpve v v <o ¥ a 4 prdy v
wmmnaosdln wlaliuauvayumsiseu wazveveunumnsvslsnliing

Y £y <4 & 4 d i
auvayulygammmanes taseaneiazaUnIiaIl ¢

9y =
RIGEFRENGN

Claassen, M.M. and Shaw, R.H. (1970). Water deficit effect on corn. II. Grain
components. Agron. J. 62: 652—55.

Gardner, F., Pearce. P., Brent R., and Michell, Roger L. (1985) eds. physiology
of Crop Plants. Jowa State University Press : Ames.

Lawn (1982). Response of four grain legumes to water stress in South-Eastern
Queensland. 1 Physiological response mechanisms. Aust. J. Agric. Res.,
33,481-96.

Hsiao, T.C. (1973). Plant responses to water stress. Annu. Rev. Plant physiol.
24, 519-70.

Pookpakdi, A. (1979). A study of growth and yield component of soybean. Dissert.
Abst. Int. B. 39 (9) 3624.

Shaw, R.H. and Laing, D.R, (1966). Moisture stress and plant response. In “Plant
Environment and Efficient Water Usc”, eds. W.H. Pierie, D.Kirkham, I.T.
Pesek and R.H. Shaw, pp. 73-94. Am. Soc. Agron., Soil Sci. Soc. Am.:
Madison, Wis.

Turner, N.C. and Kramar, P.J. ((1980). Adaptation of plants to water and high

temperature stress. Wiley-Interscience, New York.





