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Responses of Different Maturing Soybeans
to Irrigation Initiation at Different Growth Stages
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ABSTRACT

irrigation frequency directly influence variable costs of soybean preduction. Reduction in the number
of irrigation can be done by delaying irrigation during growth stages. The experiments were carried out in 2
consecutive years to investigate responses of 3 maturing soybean cultivars to irrigation initiation on a silty clay
ioam soil at Chai Nat Field Crops Research Centre. The number of irrigation throughout the season was 3-6
for 1995/96 experiment {Expt. 1) and 4-7 for 1997 experiments (Expt. I1). Total amounts of water applied
throughout the season for Expt. | and [l were 124-237 and 141-282 mm respectively, depending up on
initiation of irrigation and cultivars used. Three soybean cultivars responded similarly to initiation of irrigation in
both seasons.-Leaf area index, leaf area duration and crop growth rate reduced significantly with delaying
irrigation from V4 to R3. Full irrigation (F1} produced the highest yield (342 and 231 kg/rai for Expt | and
I, respectively), whereas initiation of irrigation at V4, R1 and R 3 stages reduced yields around 12-17, 26-
33 and 29-449% respectively. Reduction in the number of pods/plant was the main factor causing a smaller
yield of beginning irrigation at V4, R1 and R3. Three soybean cultivars showed no significant differences in
yield for Expt. |, whereas SJ. 5 gave 6 and 129 yield higher than Sukhothai 2 and Nakhonsawan 1 respec-
tively in Expt. 1. Nakhon Sawan 1 produced the greatest seed size, and SJ. 5 and Sukhothai 2 had the

higheét number of pods/plant and seeds/ped, respectively.

Key words . soybeans, irrigation initiation, growth stages, yield components
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Table 1. Maximum, minimum and mean temperatures and evaporation from U.S,
Class A pan (at Chai Nat Field Crops Research Center) during conduct-
ing the 1995/96 and 1997 experiments.
Month . Tempcfra‘lture (°C) Evaporation (mm?
Maximum Minimum Mean Total Mean daily
1995/96 Expt.
December 303 18.6 244 137 4.4
January 321 190 255 121 39
February 322 203 262 148 5.1
March 349 24.1 295 174 56
1997 Expt.
January 3l4 18.1 248 125 40
February 336 213 275 (33 48
March 349 237 293 134 5.0
April 353 243 299 195 6.5
18 TImsiTntsinsas R 17 atiufl 1 anTau-wsao 2542



Table 2. The number of days from planting to reach V4,
R1 and R3 growth stages for three soybeans
cultivars sown at Chai Nat FCRC in the 1995/
96 and 1997 growing seasons.

. 1995/96 1997
Cultivars
V4 Rl B v Ri R3
Nakhon Sawan 1 25 3 42 24 32 38
Sukhothai 2 25 33 42 25 33 40
S5 25 37 47 27 38 45
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Table 3. Irrigation dates and amounts {mm, in bracket) for full irrigation (FI) and irrigation initiated at V4, R1, R3
growth stages for 3 maturing soybean cuitivars sown at Chai Nat FCRC in the 1995/96 and 1997 growing

Seasons.
1995/96 Experiment 1997 Experitnent
Irrigation Cultivar Cultivar
Initiation  Nakhonsawan I Sukhothai 2 SJ.5 Nakhonsawan | Sukhothai 2 S5

Fullirrigation

L.

25/12/95 (42)

25/12/95 (42)

25/12/95 (42)

23197 (42)

23/1/97 (42)

231197 (42)

2, 12/1/96 (42) 12/1/96 (42) 12/1/96 (42) 62197 (42) 6/2/97 (42) 62197 (42)

3. 28/1/96 (42) 28/1/96 (42) 28/1/96 (42) 19/2/97 (42) 19/2/97 (42) 197297 (42)

4, 0/2/96 (42) 9/2/96 (42) 9/2/96 (42) 3/3/97 (42) 3/3/97 (42) 3/3/97 (42)

5 19/2/96 (37) 19/2/96 (42) 19/2/96 (42) 15/3/97 (42) 15/3/97 {42) 15/3/97 (42)

6. 28/2196 27) 26/3/97 {(42) 26/3/97 (42)

7. 414197 (30)

Total 205 205 237 210 152 282
V4 stage

L. 9/1/96 (42) 9/1/96 (42) 9/1/96 (42) 30/1/97 (42) 1/2/97 (42) 372197 (42)

2 25/1/96 (42) 25/1/96 (42) 25/1/96 (42) 12/2/97 (42) 13/2/97 (42) 16/2/97 (42)

3 7/2/96 (42) 772196 {42) 71296 (42) 25/2/97 (42) 26/2/97 (42) 28/2/97 (42)

4, 19/2/96 (42) 19/2/96 (42) 16/2/96 (42) 973197 (42) 11/3/97 (42) 12137 (42)

5. 28/2/96 (32) 15/3/97 (22) 22/3/97 (42) 23/3/97 (42)

26/3/97 (16) 4/4/97 {42)

Total 168 168 200 190 226 252
R1 stage

L. 17/1/96 (42) 17/1/96 (42) 21/1/96 (42) 872197 (42) 9/2/97 (42) 14/2/97 (42}

2, 2/2/96 (42) 22196 (42) 4/2/96 (42) 18297 (42) 22/2197 (42) 26/2/97 (42)

3. 13/2/96 (42) 13/2/96 (42} 16/2/96 (42) 2/3/97 (42) 6/3/97 (42) 11/3/97 (42)

4, 19/2/96 (42) 19/2/96 (19) 28/2/96 (42) 15/3/97 (42) 18/3/97 (42) 2213197 (42)

5. 26/3/97 (30) 4/4/97 (47)

Total 145 145 168 168 198 215
R3 stage

1. 26/1/96 (42) 26/1/96 (42) 31/1/96 (42 1412197 (42) 16/2/97 (42) 2172197 (42)

2 8/2/96 (42) 8/2/96 (42) 1172196 (42) 26/2/97 (42) 28/2/97 (42) 5/3/97 (42)

3 19/2/96 (40) 19/2/96 (20) 24/2/96 (42) 11/3/97 (42) 12/3/97 (42) 17/3/97 (42)

4, 28/2/96 (15) 15/3/97 (15) 26/3/97 (507 29/3/97 (42)

e . . o I L))

Total 124 124 141 - 141 176 191
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Tabled. Effects of irrigation initiated at V4, R1 and R3 growth stages and full irrigation (FI)
on leaf area index (LA at fiowering (LAI at ) and 60 days after planting (DAP) for
1995/96 season and at 47 and 57 DAP for 1997 season, leaf area duration (LAD,
day) and crop growth rate (CGR, g/sq.m./day) (flowering-60 DAP and 47-57 DAP in
the 1995/96 and 1997 growing seasons respectively) for three soybean cultivars.

1995/96 1997
LAlatF LAI60 LAD CGR LAI47 LAIS7 LAD CGR

Irrigation Termination

FI 1592 3.1a 3596a 1.72a 3.la 32a [93a ll4da

V4 137b 28b 528b 97b 28b 3.0ab [7.7ab 10.0ab

RI 1.10¢  2.5¢ 453¢c 7.54c¢ 26c¢ 27bc 161bc 8.1b

R3 108¢ 21d 406d 555d 23d 24c¢ 145¢c  82b

CV. (%) 52 56 5.1 6.1 70 1389 [1.9 17.5
Cultivars

Nakhon Sawan 1 1.16¢c  23¢ 479b 97a 27b 28b [66b 104a

Sukhothai 2 129b 25b 492b 9.1a 25¢ 27b I537b  99%a

SJ.5 14ta 3.1a 516a 7.1b 29a 3la 183a 92b

CV.(%) 10.5 6.2 42 56 5.8 7.1 39 109

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

Table 5.

Effects of irrigation initiated at V4, R1 and R3 growth stages and full irrigation on yield and
yield components of three soybean cultivars sown at Chai Nat Field Crop Research Center
in the 1995/96 and 1997 growing seasons.

1995/96 1997
Yield Pods/pl Seeds/ 100seed  Yield Pods/pl Seeds/ 100 seed
(kg/rai) pod  wt.(g) (kgrai) pod wi. (g)

Irrigation initiation

Full irrigation 342a 20.2a 22a 1609a 231a  2l2a 2.10a  946a

Vi 3026 165b  22a 1546b  193b  189b  215a 9.3Ba

Rl 228¢ 139¢ 23a 14.07¢ 17tc 18.lbc  2.l4a 92%9a

R3 191d f3.0c 23a 13.69¢ t63¢ 17.6¢ 208a 9.i8a

CV (%) 38 76 4.7 27 77 59 5.1 30
Cultivars

Nakhon Sawan 1 26la [1.8b  2.14b 1846a 165¢ 12.6¢ 2,11b 11.36a

Sukhothai 2 264a 126b  263a 1337b 194b  191b  24la  855b

815 272a  233a 199¢  12.65c  207a  253a 1.83¢c  8.07c¢

CV (%) 42 95 54 25 6.3 6.3 54 3.1

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

DMRT.
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