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Responses of Soybean Varieties to Saturated Soil culture

a o a A A d ] 1 ”I ad 2
DANIIM WAADA 10N 5501594 oy was! uazlsiisa asu
Aphiphan Pookpakdi, Kovit Thiravirojana, Sawai Pongkao and Robert Lawn

ABSTRACT

A series of two experiments were conducted to study the responses of five soybean varieties
under saturated soil culture at Kasetsart University, Kamphaengsaen campus in 1986 late rainy
season and 1987 dry season. A split plot design in RCB with 3 replications was employed with
soil-water regimes as main plot and soybean varieties as subplot. Main plots were conventional
irrigation and saturated soil culture while subplots were SJ.4, SJ.5, OCB, A 138 and P 44. All
varieties were locally recommended varieties except A 138 and P 44 which were introduced from
Australia. It was found that under saturated soil culture growth and yield of soybean tended to be
lower than conventional irrigation and local varieties seemed to be more affected than Australian
varieties. In terms of dry weight accumulation soybean varieties tended to be adapted to saturated
soil culture but nodule production and nitrogen fixation activity in saturated soil culture showed a
clear response when compared to conventional irrigation especially in later stages of growth.
However yield and yield components of both methods were not statistically significantly though in
favour of saturated soil culture. It was found that Thai varieties adapted and yield quite well under
saturated soil culture though inferior to introduced varieties. It could be concluded that raising yield
level in saturated soil culture is possible if late varieties are grown in dry season where prevailing
environmental conditions are more favourable.
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Figure 1 Average total dry matter accumulation (g/plant)
of five soybean varieties grown in late rainy
season 1986 and dry season 1987 under two soil-
water regimes.
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Figure 2 Total dry matter accumulation (g/plant) of soybean
variety A 138 grown in late rainy season 1986 and
dry season 1987 under two soil-water regimes.

Remark : No significant differences at all stages.
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Figure 3 Total dry matter accumulation (g/plant) of soybean
variety OCB grown in late rainy season 1986 and
dry season 1987 under two soil-water regimes.

Remark : No significant differences at all stages.
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Figure 4 A, average nodule dry weight (g/plant) and B,
average nodule number per plant of five soybean

varieties grown in late rainy season 1986 and dry
season 1987 under two soil-water regimes.

Only significant LSD shown
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Figure 5. Average acetylene reduction activity
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varieties grown in late rainy season 1986 and dry

season 1987 under two soil-water regimes.
Only significant LSD shown
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Table 1 Some phenological characteristics of conventional irrigation and saturated soil culture

across five soybean varieties when grown in late rainy season 1986 and dry season 1987.

15t flowerirg Complete flowering Maturity
(AB)! / (DAE) (DAE)
Variety
Rainy, 86 Dry, 86 Rainy, 86 Dry, 87 Rainy, 86 Dry, 87
CI (Conventional irrigation)
SJ.4 25.7 27.3 35.7 39.0 76.0 81.7
SJ.5 26.7 27.3 36.3 39.0 76.7 80.7
OCB 23.7 21.3 35.0 31.3 65.7 67.3
A 138 27.3 27.3 52.7 52.7 85.3 95.3
P 44 25.0 23.7 49.7 51.7 85.0 99.0
Average 25.7 25.4 41.9 42.7 77.7 84.8
SSC (Saturated soil culture)

SJ.4 27.3 27.7 38.0 40.7 80.7 86.7
Sl.5 26.0 28.3 38.0 40.3 80.7 86.0
OCB 24.7 21.3 35.0 31.7 67.3 69.7
A 138 28.0 28.0 53.0 53.7 86.0 98.3
P 44 26.3 25.0 46.7 53.0 86.0 100.7
Average 26.5 26.1 42.1 43.9 80.1 88.3
Sig.g/ ns ns ns ns * i
CV % 4.37 1.88 1.74 3.60 1.60 0.84

1/ Days after emergence

2/ Soil-water regime
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Table 2 Some phenological characteristics of five soybean varieties across conventional and
saturated soil culture when grown in late rainy season 1986 and dry season 1987

15t flowering Complete flowering Maturity
(DAE) (DAE) (DAE)
Variety
Rainy, 86 Dry, 87 Rainy,86 Dry, 87 Rainy, 86 Dry, 87
Sl. 4 26.50 27.50 36.83 39.83 78.33 84.17
S1.5 26.33 27.83 37.17 39.67 78.67 83.33
ocCB 24.17 21.33 35.00 31.50 66.50 68.50
A 138 27.67 27.67 52.83 53.17 85.67 96.83
P 44 25.67 24.33 48.17 52.33 85.50 99.83
Average 26.07 25.73 42.00 43.30 78.93 86.53
Sig. o ** *x o ** "k
1.SD.05 1.33 0.91 1.35 1.08 1.53 1.84
.01 1.83 1.25 1.85 1.48 2.10 2.53
CV 7 4.16 2.88 2.63 2.03 1.58 1.73

** Significance at 1% level

Table 3 Yield and yield components of conventional and saturated soil culture across five soybean
varieties when grown in late rainy season 1986 and dry season 1987.

No.pods/plant Seed size Grain yield
(g/100) (kg/ha)

Variety

Rainy, 86 Dry, 87 Rainy, 86 Dry, 87 Rainy, 86 Dry, 87

CI (Conventional irrigation)
SJ.4 76.7 115.0 13.21 16.77 1,917 2,863
SJ.5 62.4 91.4 13.42 15.03 1,519 2,035
OoCB 39.5 47.3 19.12 21.95 1,375 2,079
A 138 78.3 136.7 12.84 12.95 2,052 2,703
P 44 87.4 105.3 9.98 11.80 1,627 1,747
Average 68.9 99.1 13.71 15.70 1,698 2,285
SSC (Saturated soil culture)

Si.4 57.0 77.9 13.70 15.41 1,341 2,240
S1.5 51.7 80.2 13.29 14.37 1,334 2,070
OCB . 35.0 32.1 19.07 19.72 1,275 1,256
A 138 98.1 109.4 13.08 16.10 2,636 3,796
P 44 88.2 124.7 9.17 11.92 1,170 2,652
Average 66.0 84.9 13.66 15.50 1,551 2,403
Sig.-l-/ ns ns ns ns ns ns
CV % 17.55 54.54 2.12 11.85 23.26 77.70

1/ Soil-water regime
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Table 4 Yield and yield components of five soybean varieties across conventional and saturated soil
culture when grown in late rainy season 1986 and dry season 1987.

No. pods/plant Seed size Grain yield
(/100) (kg/ha)
Variety S —
Rainy, 86 Dry, 86 Rainy, 86 Dry, 87 Rainy, 86 Dry, 87
SI.4 66.85 96.48 13.45 16.09 1,629 2,551
SJ.s 57.07 85.77 13.35 14.70 1,426 2,053
OCB 37.25 39.70 19.10 20.84 1,325 1,668
A 138 88.22 123.07 12.96 14.52 2,344 3,250
P 44 87.80 115.02 9.57 11.86 1,399 2,199
Average 67.44 92.01 13.69 15.60 1,625 2,344
Slg % %k * % * % * Kk * % * %
LSD.05 18.60 22,72 0.80 1.61 450.70 690.50
01 26.62 31.29 1.10 2.22 620.80 951.10
CV % 22.54 20.17 4.78 8.44 22.66 24.07
** Significance at 1% level
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Figure 6 Day length, rainfall, maximum and minimum

temperature at Kasetsart University, Kamphaengsaen

Campus, June 1986 - July 1987
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Table S Mean squares of some phenological characteristics, yield and yield components of five soybean varieties grown under
conventional and saturated soil culture in late rainy season 1986 and dry season 1987.

Mean Squares

26

B

£) EBBLMEVRUT €

2

S ls{ flower Complete flower Maturity Pods/plant Seed size Grain yield
vV df

Rainy,86 Dry, 87 Rainy, 86 Dry, 87 Rainy, 86 Dry, 87 Rainy, 86 Dry, 87 Rainy, 86 Dry, 87 Rainy, 86 Dry, 87
Replication 1.630 2.03" 0.40" 0.70™ 0.93" 0.13™  614.79"  567.95"  2.24* 0.63™  3,261.54™ 3,688.23™
Soil-water regime (A) 4 gons 3.33" 0.53" 9.63"  43.20*  90.13*  59.70" 1,530.39™  0.02" 0.29™  1,614.80™ 1,031.36"
Error (a) 1.30 0.23 0.53 2.43 1.60 0.53 140.05  2,517.94 0.08 3.42 1,428.26 33,177.20
Variety (B) 9.88**  48.88**  381.67** 515.12%* 365.22** 036.03** 2,798.38** 6,434.73%* 70.33**  65.43** 10,466.96** 21,403.03**
A x B 1.22" 0.42" 6.37** 0.38" 4.95*% 3.97™ 328.46™  687.54™ 0.36™ 6.36*  3,069.97™ 11,294.47*
Error (b) 1.17 0.55 1.22 0.77 1.56 2.25 230.99 344.46 0.43 1.73 1,355.91 3,182.65

(<
ujL (u

ra)

2 gﬂﬂt} %% U

ns Not significant

« Significance at 5% level

++ Significance at 1% level
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