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Responses of Soybean to Irrigation Amounts
and Plant Arrangements
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ABSTRACT

Major factors related to crop growth and yield, particularly in the dry season, are water avaitability
and planting method, when other factors such as fertility, diseases efc., do not limit growth and yield. The
effects of irrigation amounts and plant arrangements on soybean, CV. Nakhon Sawan 1, were investigated at
Chai Nat Field Crop Research Centre in the 1994/85 and 1995/96 growing seasons. The responses of
soybean to irrigation amounts and plant arrangements between the two seasons were similar. There were no
interactions in growth and yield between irrigation levels and plant arrangements. Leaf area index, leaf area
duration and crop growth rate significantly increased with increasing irrigation amounts from IW/E (ratio of
irrigation water to evaporation) 0.3 to 0.7. Similarly, seed yield favoured higher ratios of IW/E (up to 62%).
Pods/plant and seed weight were major factors determining yield differences among irrigation levels. I-_|owever,
there was not significant differences in seed yields and yield components between IW/E 0.7 and 0.9. Square
planting gave the highest yield (up to 14%}), whereas 5:1 and 10:1 rectangularity produced no significant

difference in seed vield. Higher yield of square planting was mainly due to higher number of pods/plant.

Key words: soybean, irrigation amount, plant arrangement and water use efficiency.
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Table 1. Details of irrigation amounts x plant arrangements experiment,

Seed Spacing  Sub-plot  Density  Rectangularity’” Numberofrow  Final Harvest
{cm) (cm) (pls/m?) area{cm)
158x158 253x695 40 1:1 16 158.0x395.0
355x7.07 249x700 40 5:1 7 177.5%355.0
500x%5 250x700 40 10:1 5 150.0x400.0

** the ratio of inter row spacing to intra-row spacing
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Table2. Maximum, minimum and mean temperatures, and mean daily evaporation from
U.8. Class A pan between November and March, 1994/95 and 1995/96 in Chai

Nat.
Temperature (°C}) Evaporation (mm)

Month

Maximum Minimum Mean Mean daily

04/95  95/96 94095  95/96 94/95 95/96 94/95  95/96

November 330 312 217 226 274 266 46 47
December 322 303 204 186 268 244 46 44
January 331 321 196 190 264 255 43 39
February 339 322 210 203 215 262 49 5.1
March 365 349 245 241 305 295 59 56
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Table 3. Irrigation schedule and total irrigation amounts (mm) of 4 irrigation levels for
soybean sown at 3 plant arrangements in the 1994/95 and 1995/96 growing

Seasons.

Irrigation No Irrigation date

Irrigation amount {fmm)

IWE03 IWE0QS IW/E0T IWED9
1994/95 Experiment
i 2211137 18 30 42 Ru!
2 6/12/37 18 30 42 4
3 18/12/37 18 30 42 4
4 3112/37 18 30 42 4
5 14/1/38 18 30 42 54
Total irrigation amounts 90 150 210 270
1994/95 Experiment
1 4/1/39 18 30 42 54
2 17/1/39 18 30 42 4
3 212139 18 30 42 54
4 13/2/39 18 30 42 4
3 251239 18 30 42 54
Total irrigation amounts %0 150 210 210

IW/E = the ratio of irrigation water to cumulative evaporation
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Table4. Effects ofirrigation amounts and plant arrangements on leaf area index (LAT) at
50% flowering and 60 days after planting and leaf area duration (LAD) and
crop growth rate (CGR) between 50% flowering and 60 days after planting for
soybean in 1994/95 and 1995/96.

Irrigation & LAI5S0%F LAI60 DAP LAD (day) CGR {g/sq.m/day)
Arrangement 9495 95/96  94/95 9596 9495  95/96 94/95  95/96
IW/E
03 lL44b L12¢  247c¢ 2.18c 5089c 4464c 1231c 10.86Db
0.5 1.51b 124b 2.65b 249b 54.02b 50.28b 13.58b 11.30b
07 1.66a 139a 2.87a 28la 5893a 56.64a 1534a 13.14a
09 1.71a 143a 290a 291a 60.03a 58532 1582a 13.5%9a
CV(%) 62 6.8 58 47 47 38 5.6 42
Plant Arrangement
1:1 l.65a 134a 2.88a 2.82a 5876a 56.14a 1480a 12950a
51 1.57b 128b 271b 255b 5564b 51.82b 14.13b 1220b
101 1.53b 126b 2.59b 243b 5351lc 49.62¢ 18.87¢ 11.57c
CV.(%0) 5.8 64 69 6.1 47 35 35 54
In acolumn, means followed by a common letter are not significantly different at the
5% level by DMRT.

IW/E indicates the ratios of irrigation water to cumulative pan evaporation

1:1,5:1and 10 : 1 are the ratios of inter-row spacings to intra-row spacings at a plant
population of 64,000 pls/rai.

Table 5. Irrigation amounts and plant arrangement affecting yield, pods per plant, 100
seed weight of soybean (cv. Nakhonsawan 1) at Chai Nat FCRC in the 1994/95
and 1995/96 growing seasons.

Irrigation Amount Y ield (kg/rai) Pods/P1 Seeds/pod 100 seed wt. (g)
& Arra?gernent 94/95 95/96  94/95 9596  94/95 9506 94/95 9596
Irrigation Amounts (TW/E)
03 217¢  23%9c¢  147¢ 109b 230 217 1548c 1537¢
0S5 349b  227b  165b 1156 234 221 17.69b 1823b
07 410a 324a 180a 129a 238 224 20.16a 2043a
09 440a 338a 18.0a 13.0a 237 219 20.72a 21.10a
CV (%) 9.8 64 73 69 43 32 57 29
Plant Arrangement
1:1 398a 3172 175a 13.1a 237 222 1837 1854
51 3556 292b  16.8b I1.7b 235 219 1868 1884
10:1 350b  274b  16.1b 114b 233 220 1872 1896
Cv.(%) 7.1 5.1 56 41 41 30 34 24

In a column, means followed by a common letter are not significantly different at the 5%
level by DMRT

IW/E = The ratios of irrigation water to cumulative pan evaporation

1:1,5:1and 10: 1 are the ratios of inter - row spacings to intra-row spacings at a plant
population of 640,000 pls/rai.
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