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Responses of Different Maturing Soybeans to Irrigation

Frequency and Mulching
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ABSTRACT

The response of different maturing soybean cultivars to irrigation frequency and mulching was
examined in two consecutive growing seasons (1993/94 and 1994/95) at Chai Nat Field Crop Research
Centre (CN.FCRC) and in the 1993/94 growing season at Phitsanuloke Field Crop Experiment Station
(PL.FCES). A split-split plot design with 3 replicates was used. lrrigation frequencies, 42 mm of irrigation
applied after every 60 and 120 mm cumulative pan evaporation and once at 50¢ flowering (160,120 and IF
respectively) were deployed as main plots. Sub-plots were mulching with 2 tons of rice straw and without
mulching, whereas 3 different maturing soybean cultivars were used as sub-sub plots. There were no
interactions between soybean cultivars, irrigation frequency and mulching in each experiment. At CN.
FCRC, average seed yields were reduced by 27-30 and 43-459 with reducing irrigation frequencies from
160 to 1120 and IF, respectively Similarly, at PL. FCES seed yield decreased by 12 and 379 with decreasing
imgation frequencies from 160 to [120 and IF, respectively. An average seed yield of mulching was 10-12
and 189% greater than that of no mulching for the experiments conducted at CN. FCRC and PL. FCES
respectively., A greater yield of the higher irrigation frequencies resulted from increasing pods/plant and
seed size, whereas pods/plant was the main yield component responsible for yield difference between
mulching and without muiching. At CN.FCRC, the intermediate cultivar, Chiang Mai 60 gave 3-5% seed
yield greater than the earliest cultivar, Nakhon Sawan 1 and the latest cultivar, SJ. 5 which produced no
significant differences in seed yield. At PL.FCES, Nakhon Sawan 1 and Chiang Mai 60 showed no
statistically significant differences in seed yield but the both cultivars attained 16-229% seed yield greater
than SJ. 5, Nakhon Sawan 1 produced the greatest seed size but Chiang Mai 60 and SJ. 5 compensated
by having higher number of pods per plant.

Key words : soybean, irrigation frequency, mulching, yield.
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Table 1 Mean temperatures and mean daily evaporation between November and March at Chai Nai Field

Crop Research Centre {CN. FCRC) in 1993/94 and 1994/95 and Phitsanuloke Field Crop Experi

ment Station (PL.FCES) in 1993/94.

Month Mean temperature (C) Mean daily evaporation (mm)
CN.FCRC CN.FCRC PL.FCES CN.FCRC CN.FCRC PL.FCES
93/94 94f95 93/94 93/94 94/9s 93/94
November 27.2 27.4 26.1 4.7 4.6 6.5
December 25.0 26.8 25.6 5.0 4.6 6.5
January 26.8 26.4 25.5 4.6 4.3 6.6
February 29.7 27.5 26.3 5.9 4.9 6.6
March 29.5 30.5 30.7 6.0 5.9 7.2
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Table 2

Irrigation schedules for 3 irrigation frequencies and 3 soybean cultivars at Chai Nai Field Crop

Research Centre (CN.FCRC) in 1993/94 and 1994/95 and Phitsanuloke Field Grop Experiment

Station (PL.FCES) in 1993/94.

Irrigation 160 1120 IF
No. Nw 1 CMeo 8d.5 CM60  SJ5 NW+1 CMs0 8J.5
CN.FCRC 93/94
1 19/12/93. 19/12/93 19/12/93 30/12/93 30/12/93 30/12/93 5/1/94 10/1/94 12/1/94
2 30/12/93  30/12/93  30/12/93 25/1/94 25/1/94  25/1/94
3 11/1/94 11/1/94 11/1/94 17/2/94  17/2/94
4 25/1/94 25/1/94 25/1/94
5 1/2/94 1/2/94 7/2/94
6 17/2/94 11/2/94
Irrigation Amount 210 252 252 84 126 126 42 42 42
CN.FCRC 94/95
1 20711794 20/11/94  20/11/94 4/12/94  4/12/94  4/12/94  9/12/94 13712/94  15/12/94
2 4/12/94 4/12/%4 4/12/94  29/12/%4 29/12/94 29/12/94
3 17/12/31  I/12/31  ViN/31 25/1/94  25/1/94
4 29/12/94 29/12/94 29/12/94
5 12/1/95  12/1/95%  12/1/95
] 25/1/95 25/1/95
frrigation Amount 210 252 252 84 126 126 42 42 42
PL.FCES 93/94
1 6/1/94 6/1/94 6/1/94 15/1/38  15/1/38  15/1/38 28/1/94 2/2/94 5/2/94
2 15/1/94 15/1/94 15/1/94  3/2/94 3/2/94 3/2/94
3 24/1/94  24/1/94  24/1/94  24/2/94 21/2/94 21/2/94
4 3/2/94 3/2/94 3/2/94 10/3/94  10/3/94
5 12/2/94 12/2/94 12/2/94
6 21/2/94  21/2/94  21/2/94
7 2/3/94 2/3/94 2/3/94
8 10/3/94 10/3/94
Irrigation Amount 294 336 336 126 168 168 42 42 42

160, 1120 and IF indicate irrigation applied after 60 and 120 mm cumulative evaporation and once at 50%

flowering, respectively.

CM 60, NW 1 and SJ.5 indicate Chiang Mat 60, Nakhon Sawan t and SJ. 5, respectively.
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Table 3 Effects of irrigation frequency and mulching on days from planting to 50% flower and harvest of
three soybean cultivars sown at Chai Nai Field Crop Research Centre (CN. FCRC} in 1993/94 and
1994/95 and Phitsanuloke Field Grop Experiment Station (PL.FCES) in 1993/94.

Days to flower

Days to harvest

CN.FCRC ON.FCRC PL.FCES CN.FCRC CN.FCRC  PLFCES
93/94 94/95 93/94 93/94 94/95 93/94

irrigation Frequency

i60 34.3 36.3 37.3 84.3 a 86.3 a 83.0 a

120 34.4 36.3 37.3 81.0 b 82.5 b 79.4 b

iF 34.4 36.3 37.3 77.7 ¢ 19.6 € 77.1 ¢

CV (¢) 4.3 3.1 4.2 2.3 1.4 3.0
Mulching

Muich 34.3 36.3 3.3 81.0 82.9 79.9

No Mulch 34.4 36.3 37.3 81.0 82.8 79.8

CV{9s} 5.3 2.6 1.7 1.5 2.4 1.9
Cultivars

Nakhon Sawan 1 31.0¢ 33.0¢c 33.0¢ 72.0 ¢ 74.5 © 70.8 €

Chiang Mai 60 35.1 b 37.0 b 38.0b 82.0 b 83.8 b 81.1 b

84.5 3.0 a 39.0 a 41.0 a 89.0 a 90.0 a 81.7 a

CV (95) 2.9 2.6 2.5 1.1 1.9 2.3

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

160, 1120 and IF indicate irrigation applied after 60 and 120 mm cumulative evaporation and once at 50%

flowering, respectively.
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Table 4 Effects of irrigation frequency and mulching on yield, pods/plant and 100 seed weight of three
soybean cultivars sown at Chai Nai Field Grop Research Centre (CN.FCRC) in 1993/94 and 1994/
95 and Phitsanuloke Field Crop Expetiment Station (PL.FCES) in 1993/94,

CN.FCRC 93/94

CN.FCRC 94/95 PL.FCES 93/94

Yield Pods/pl Seed wt Yield Pods/pl Seed wt Yield Pods/pl Seed wt
kg/rai g kg/rai g kg/rai g
{rrigation
160 402 a 22.1 a 17.6 336 a 19.0 16.9 310 a 17.0 17.3 a
1120 295 b 20.3 b 15.7 236 b 16.4 5.1 274 14.0 16.1 a
IF 229 C 19.8 b 14.6 186 ¢ 16.t 140 ¢ 195 ¢ 120 14.7 b
CV (%) 6.4 6.9 5.6 6.1 8.7 6.7 24.2 9.1 12.5
Mulching
Mulch 326 a 223 a 160 a 264 a 183 15.4 281 15.5 16.3 a
No muich 291 b 19.9 15.9 241 b 16.1 15.3 a 239 b 13.2 16.0 a
CV (%) 4.7 5.2 4.8 4,7 9.5 4.4 16.7 8.5 8.4
Cultivars
Chiang Mai 60 317 a 22.1 1 15.7 260 a 18.1 15.1 a 287 a 15.2 15.4 b
Nakhon Sawan 1 202 b 18.3 b 18.6 a 246 b 15.5 17.9 a 267 12.7 19.3 a
85J.5 307 b 22.9 a 13.7 € 252 b 17.8 a 131 ¢ 225 b 158.1 13.5¢
CV (96) 5.0 11.7 5.1 4.9 9.1 5.0 14.4 8.9 6.6

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

160, 1120 and IF indicate irrigation applied at after 60 and 120 mm cumulative evaporation and once at 509

flowering, respectively.
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Table 5 Linear regression equations showing the relationship between irrigation frequency (X} and seed
yield (Y) (kg/rai) of three soybean cultivars sown at Chai Nai Field Crop Research Centre (CN.
FCRC) in 1993/94 and 1994/95 and Phitsanuloke Field Crop Experiment Station (PL.FCES) in

1993/94.
Cultivar Regression equation ¢
————————————————— CN FCRC 93/94 ———————=mmmmmm e
Nakhon Sawan 1 Y=158.02+32.97 X 0.885"* {n=9)
Chiangmai 60 Y=152.50+32.97 X 0.962** (n=9)
S.J. 5 Y =152.59+32.97 X 0.962** (n=g)
————————————————— CN FCRC 93/94 —=====—=m=m-—mm
Nakhon Sawan 1 Y=202.18+37.26 X 0.915" {n=9)
Chiangmai 60 Y=193.21+37.23 X 0.993"* {n=9)
S.J.5 Y=188.52+35,62X 0.981"* (n=9)
————————————————— PL FCES 93/94 —————-m=mmmmmmmm
Nakhon Sawan 1 Y=282.75+20.30 X 0.632* (n=9)
Chiangrnai 60 Y=283.36+22.78 X 0.815* {n=9)
S..5 Y=196.89+23.85 X 0.645™ (n=9)
** = significant at 5% and 19 level
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