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Responses of Different Maturing Soybeans

to Timing of Irrigation Termination
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ABSTRACT

The optimum time to stop irrigation in relation to crop maturity can directly affect the costs of
soybean production. Responses of 3 maturing soybean cultivars to timing of irrigation termination were exam-
ined on a silty clay loam soil at Chai Nat Field Crop Research Centre in two consecutive years (December
1995-March 1996 and January-Aprit 1997, The number of irrigation throughout the growing season was
between 3-6 for the 1995/96 experiment {(Expt ) and 2-7 for the 1997 experiment (Expt I1). Total
amounts of water applications were between 98-252 mm and 87-294 mm., depending up on timing of last
irrigation and cultivars used, for Expt | and Il respectively. The responses in growth, yields and yield compo-
nents of 3 soybean cultivars to timing of irrigation termination were similar in both seasons. Leaf area index,
leaf area duration and crop growth rate after flowering of irrigation applied through R1 and R3 stages were
smaller than that of irrigation continued into R6 and full irrigation (F1). FI gave an average yield of 322 and
211 kg/rai for Expt | and [l, which was not statistically significant difference with irrigation terminated at R6
stage. Irrigation terminated at R1 and R3 reduced yields up to 35 and 28%, respectively, compared to Fl.
Reduction in the number of pods/plant and seed size was the main factors causing lower yields of last irrigation
at R1 and R3. The number of seeds/pod, however, was not significantly affected by timing of irrigation
termination. SJ. 5 generally gave a higher yield than Nakhon Sawan 1 (NS. 1) and Sukhothai 2 (ST. 2)
particularly in the Expt 1. NS. 1 had the greatest seed size, whereas ST. 2 and SJ. 5 produced the highest
number of seeds/pod and pods/plant, respectively.

Key words : soybean, irrigation termination, growth stage.
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Table 1. Maximum, minimum and mean temperatures and evaporation from U.S.
Class A pan at Chai Nat Field Crop Research Center during conducting
the 1995/96 and 1997 experiments.
Temperature (°C) Evaporation {mm)
Month - — -
Maximum Minimum Mean Total Mean daily
1995/96 Expt.
December 303 18.6 244 137 4.4
January 32.] 190 255 121 39
February 322 203 262 148 5.1
March 34.9 24.1 295 174 5.6
1997 Expt.
January 314 18.1 248 125 40
February 336 213 275 133 48
March 34.9 237 293 154 5.0
April 355 243 299 195 6.5
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Table 2. The number of days from planting to reach R1,
R3 and R6 growth stages for three soybeans
cultivars sown at Chai Nat FCRC in the 1995/
96 and 1997 growing seasons.

1995/96 Expt. 1997 Expt.
Rl R3 R6 RI R3 R6
Nakhon Sawan 1 33 43 60 31 38 60

Sukhothai 2 33 43 60 31 41 62
S5 38 48 68 38 47 67
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Table 3. Irrigation dates and amounts (mm, in bracket) for full irrigation (F1) and irrigation terminated at R6, R3, R1
growth stages of 3 maturing soybean cultivars sown at Chai Nat FCRC in the 1995/96 and 1997 growing

S€asons,
1995/96 Expt. 1997 Expt.
Irrigation Cultivar Cultivar
Termination  Nakhon Sawan 1 Sukhothai 2 8.5 Nakhon Sawan | Sukhothai 2 SI1.5

Fullirrigation
1. 26/12/95 (42)

26/12/95 (42)

26/12/95 (42)

29/1/97 (42)

20/1/97 (42)

29/1/97 (42)

2. 10/1/96 (42) 10/1/96 (42) 10/1/96 (42) 1172197 (42) 11/2/97 (42) 11/2/97 (42)

3 26/1/96 (42) 26/1/96 (42) 26/1/96 (42) 2372197 (42) 23/2/97 (42) 2372197 (42)

4. 8/2/96 (42) 8/2/96 (42) 872196 (42) 8/3/97 (42) 8/3/97 (42) 8/3/97 (42)

5. 19/2/96 (42) 19/2/96 (42) 19/2/96 (42) 20/3/97 (42) 20/3/97 (42) 20/3/97 (42)

6. 2/3/96 (42) 31/3/97 (42) 317397 (42)

7. 10/4/97 (42)

Total 210 210 252 210 252 294
R6 stage

l. 26/12/96 (42) 26/12/96 (42) 26/12/96 (42) 29/1/97 (42) 29/1/97 (42) 29/1/97 (42)

2 10/1/96 (42) 10/1/96 (42) H0/1/96 (42) 11/2/97 (42) 11/2/97 (42) 1172/97 (42)

3. 26/1/96 (42) 26/1/96 (42) 26/1/96 (42) 231297 (42) 2372197 (42) 2372/97 (42)

4, [1/2/96 (49) 11/2/96 (49) 8/2/96 (42) 8/3/97 (42 8/3/97 (42) 8/3/97 (42)

5. 19/2/96 (42) 14/3/97 21) 16/3/97 (27) 21/3/97 (42)

6. 25/3/97 (15)

Total 175 175 210 189 195 225
R3 stage

1. 26/12/96 (42) 26/12/96 (42) 26/1/96 (42) 297197 (42) 29/1/47 (42) 29/1/97 (42)

2 10/1/96 (42) 10/1/96 (42) 1071196 (42) 1172197 (42) [1/2/97 (42) 1172197 (42)

3. 25/1/96 (40) 25/1/96 (40) 25/1/96 (50) 20/2/97 (30) 23/2/97 (42) 23/2/97 {42)

. e 1397 (42)

Total 124 124 134 114 126 156
RI stage

L. 26/12/96 (42) 26/12/96 (42) 26/12/96 (42) 29/1/97 (42) 29/1/97 (42) 29/1/97 (42)

2. 10/1/96 (42) 10/1/96 (42) 10/1/96 (42) 13/2/97 (45) 13/2/97 (48) 11/2/97 (42)

3. 15/1/96 (14) 15/1/96 (14) 15/1/96 (26) 20/2/97 (30)

Total 98 98 110 87 90 14
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Table 4, Effects of timing of irrigation termination at R6, R3, R1 growth stages and full
irrigation (FI) on leaf area index (LAI) at flowering (LAI at F) and 60 days after
planting (DAP) for 1995/96 season and at 40 and 57 DAP for 1997 season, leafarea
duration (LAD, day) and crop growth rate (CGR, g/sq m/day) (flowering-60 DAP in
the 1995/96 and 1997 growing seasons respectively) for three soybean cultivars.

1995/96 Expt. 1997 Expt.
LAlatF LAI60 LAD CGR LAI40 LA1S7 LAD CGR

Irrigation Termination

FI 139a 288a 548a 13.12a 227a 323a 2976a 11.30a
R6 137a 291a 542a 13.00a 231a 3.11a 2875a l143a
R3 1.35a 248b 489b 12152 227a 2.72b 2538b 10.16a
RI 135a 2.17¢ 45.0c 1033b 225a 2.58b 24.19b 8§70b
CV.(%0) 12.5 3.0 39 74 6.1 6.0 57 4.1
Cultivars

Nakhon Sawan 1 1.15¢  238b 47.7b 12.73a 233b 2.84b 2647b 11.03a
Sukhothai 2 1.36b  2.47b 51.7a 1246a 1.94c 269c 2484c 1028a
SI.5 1.62a 298a 528a 11.67b 255a 320a 2974a 10.04b
CV.(%) 12.8 4.8 62 6.1 57 6.4 5.8 109

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

Table 5. Effects of irrigation termination at R6, R3 and R1 growth stages and full irrigation (FE) on
yield and yield components of three soybeans cultivars sown at Chai Nat FCRC in the 1995/
96 and 1997 growing seasons.

Itri. termination 1995/96 Expt. 1997 Expt.

and Cultivar Yield  Pods/ Seeds/ 100seed Yield Pods/ Seeds/ 100 seed
(kg/rai)  plant pod wt(g) (kgrai) plant pod wt. (g)

Irrigation Termination

Fl 322a 1787a 226a 1580a 2lla 1870a 2.11a 10.03a
R6 315a 17.17ab 2.19a 1569a 202a 1786a 2.14a 987a
R3 233b 1609b  227a 13.72b  168b [546b 2.15a 9.03b
Ri 2llc 14.13¢  224a 1347b  137¢ 1421b 2.15a 894b
CV (%) 5.5 6.2 45 4.0 94 8.0 28 3.0
Cultivars

NakhonSawan 1 265a 12.86¢ 2.0%b 1921a i62b 1033¢  2.06b 13.09a
Sukhothai 2 275a 1567b  272a 1220b  184a 1730b 2.3%a  8.06b
SJ.S 271a  2042a 191c  1261b 1892 2204a 197c¢c  7.26c¢
CV (%) 53 82 48 4.1 6.4 99 24 22

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