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GENOTYPIC VARIATION IN RESPONSE T0 SOIL WATER DEFICIT IN SOYBEAN

Songchao Insomphun, Veerachai Sriwattanapongse and Chalermpone Sampet

ABSTRACT : Genotypic variation in response to soil water deficit in
terms of dry matter growth, grain yield and its componzats of soybzan were studied
by growing plant sunder relatively low soil water deficit (wet treatmznt) and con-
siderably high soil water deficit (dry treatment). The expariment was conducted at
Faculty of Agriculture, Chiang Mai University during January to April, 1986. The
varieties studied were SJ 1, SJ 2, SJ 4, SJ 5 and OCB

The dry treatment caused a reduction in seed yield of all varieties. The
effects of the dry treatment were largely attributable to reduction in number of pods
per plant and seed size, but there was no effect on number of seeds per pod. Al-
though variety by watering treatment interaction had no effect on seed yield there
was some difference in response to soil water deficit among varieties indicating
variation of drought adaptation. SJ 2, SJ 4 and SJ 1 tended to show better per-
formance under dry conditions than SJ 5 and OCB since they were less affected by

soil water deficit in terms of seed yield production.
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31

In terms of growth and development of soybean it was found that the dry
treatment significantly reduced plant height, leaf area index, total dry matter and
crop growth rate of all varieties but there was no effect on node number. It was
also found that soil water deficit enhanced seed maturity of all varieties.

Although all varieties tended to show differences in response to drought
in terms of growth, interaction effect of variety and watering treatment was found
tg be significant only on leaf area index and total dry matter production. OCB was
more affected by soil water deficit in terms of LAI and dry matter production than

the other varieties.
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Table 1 Dates of irrigation to the soybean plants in the wet and dry

treatments

Treatment January

February

March

4 7 21 28 4

11 18 25 4 11 18 25

Wet (W) planting +  + + 5

Dry (WD) planting + - — +

+ + + o+ + + -

+ =Irrigation

— =No irrigation
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Figure 2 Changes in node numbers of soybean grown under wet (W) and

dry (WD) treatment.
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Figure 3 Change in plant height with time of five soybean varieties grown under

wet (W) and dry (WD) treatments
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Table 4 Summary of the statistical significance of watering treatment (W), variety (V) and watering x variety (W x V)

interaction for node number, height, leaf area index (LAI), total dry matter and crop growth rate (CGR).

Days after Node number Height LAI Total dry matter CGR

W vV WxV W VvV  WxV W V WxV W V WxV W V WxV
7 NS =#* NS * %% NS NS =*%* NS NS #** NS NS NS NS
14 NS * NS NS *x NS NS %% #x NS #* NS ** NS NS
21 NS =#*%* NS NS % NS NS  #% %% *% % % * * NS
28 * NS NS NS  #x NS * *% * * *% NS * * *
35 * %% NS *% % NS *%¥ k% * %  EX ¥% #= NS NS
at NS NS NS *E %% NS % *% *% #* NS =
harvest NS == NS X% ¥% *% *% = —_ — —_ —

*¥%

*
P <0.05; P <0.01; NS=not significant.
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Table 5 Node number and plant height at harvest, of five soybean varieties

grown under wet (W) and dry (WD) treatment.

Varieties Node number Height (cm)
W WD Average W WD Average
Sy 1 12,7 12.0 12.4 71.93 44.77 58.35
ST 2 12.2 11.1 11.6 62.45 43.23 52.84
SI 4 1l.2 10.8 11.0 52.66 44.64 48.65
SJ 5 11.5 11.4 11.4 67.14 49.60 58.37
OCB 7. Ll 71 43.21 29.07 36.14
Average 11.1 10.6 10.8 59.47 42.26 50.87
Lsp (05) 1.1 1.1 0.8 6.04 6.04 4.28
(variety)
(oD 15 1.5 1.1 8.19 8.19 5.79
LSD (watering (05) NS 10.82
treatment)  (.01) 19.87
LSD (interaction) NS 11.88
20..22
C.V. (a) 10.56 21.15
(b) 7.02 8.14
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Figure 6 Change in crop growth rate (CGR) with time of five soybean varieties

grown under wet (W) and dry (WD) treatments.
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Table 6 Summary of the statistical significance of watering treatment (W), variety

(V) and watering x variety (WxV) interaction for yield and yield

components.

Variable W v WxV
* ¥

Yield/rai NS
* ¥

Pod No./plant NS

Seed No./pod NS NS NS
* % *

100 seed weight

= "
P<0.05; P<0.01;

NS=not significant.
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