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Table 1. Combined analysis of variance of plant height, dry matter percentage of pods per plant, dry matter yield and fiber
contents forsoybeans (2014-2015)

Mean square

Source of variance DF
PH* Pod DMY ADF NDF

Year (Y) 1 492.8™ 107.0” 14.0” 1.0 0.5
Month (M) 2 10,068.0" 11,506.8" 259.4" 196.1 1,046.9”
Y xM 2 429.6™ 222.9” 8.1" 3.1 255"
Block (Y x M) 12 34.8 6.5 0.3 0.9 3.0
Cultivar (C) 5 6,348.0" 1,241.4" 17.8" 22.07 33.77
YxC 5 135.4™ 93.0" 33" 0.4 55
MxC 10 137.3" 176.8™ 44" 3.9" 29.3"
YxMxC 10 86.0" 89.8™ 1.0” 0.9 102"
Error 60 23.4 7.0 0.2 0.9 2.4

*PH, plant height; Pod, dry matter percentage of pods per plant; DMY, dry matter yield; ADF and NDF represent the content
of acid detergent fiber and neutral detergent fiber, respectively.

" Significance at 5% level.

" Significance at 1% level.
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Table 2. Comparisons of plant height of soybeans for different cultivars and sowing time

Year Month Au KTS1 TN3 TN4 TS5 TS6
cm

2014 Jan 34.3¢ 76.1°® 36.7°¢ 52.2 39.0® 33.4®
Feb 58.9® 105.9* 55.9% 68.3"" 71.3" 53.7%
Mar 7420 118.5* 84.1" 103.0" 72.0% 60.5%

2015 Jan 36.6C 80.9° 40.9° 56.8" 37.3¢ 35.3¢
Feb 46.4" 94.9* 51.2% 86.9" 63.2" 453%
Mar 58.0° 101.1* 62.7 98.2* 69.6™ 55.9%

a,b,cd

Means within a row (in small letter) and within a column (in capital letter) followed by the same letter(s) are not
significantly different at 5% level by Fisher’s protected LSD test.
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Table 3. Comparisons of dry matter percentage of pods per soybean for different cultivars and sowing time

Year Month Au KTS1 TN3 TN4 TS5 TS6
% of dry weight
2014 Jan 52.3% 38.9% 69.5" 493 48.5% 66.8**
Feb 34.1® 37.5% 432" 49.0" 427 46.9"
Mar 10.8 12.3% 29.0" 26.0"" 23.6° 40.5"
2015 Jan 60.2" 44 2% 71.5* 48.9% 62.5"" 67.7"*
Feb 51.3" 30.7% 64.9" 41.9°® 46.6""° 50.5"
Mar 9.6 11.7% 20.6™¢ 18.6° 22.8 36.4C
a,b,cd

Means within a row (in small letter) and within a column (in capital letter) followed by the same letter(s) are not
significantly different at 5% level by Fisher’s protected LSD test.
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Table 4. Comparisons of dry matter yield of soybeans for different cultivars and sowing time

Year Month Au KTS1 TN3 TN4 TS5 TS6
Mg/ha

2014 Jan 5.04¢ 4.16% 3.38% 2.56° 4.64" 3.27%
Feb 9.34% 777" 7.82" 6.76" 8.08" 7.04*
Mar 11.88" 13.7 10.11* 8.26%* 9.31°% 7.23%A

2015 Jan 4.26" 5.15% 425" 3.61 3.95¢ 3.60°
Feb 6.83" 7.58% 6.73" 7.05"° 7.60%" 5.79®
Mar 8.50"* 11.19* 7.66" 8.19° 8.93" 6.50°*

o0edABC NMeans within a row (in small letter) and within a column (in capital letter) followed by the same letter(s) are not

significantly different at 5% level by Fisher’s protected LSD test.

F 5. RERGESGES S E e PR ER 2 bhis
Table 5. Comparisons of contents of soybean acid detergent fiber for different cultivars and sowing time
Year Month Au KTS1 TN3 TN4 TS5 TS6
% of dry weight
2014 Jan 29.1® 31.2"° 28.5% 31.9 30.2 28.6%
Feb 33.3% 34.4" 33.5% 34.8 34.7% 32.7
Mar 33.2" 36.1* 34.6™* 35.9* 35.9" 32.7"
2015 Jan 29.5%" 327" 28.6" 33.2%" 30.4™ 29.4""
Feb 33.3" 34.5" 34.4 34.8* 34.8 33.3"
Mar 32.9% 354 3434 35.8 34,54 32.8"
a,b,c,A,B

Means within a row (in small letter) and within a column (in capital letter) followed by the same letter(s) are not
significantly different at 5% level by Fisher’s protected LSD test.
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Table 6. Comparisons of contents of soybean neutral detergent fiber for different cultivars and sowing months

Year Month Au KTS1 TN3 TN4 TS5 TS6
% of dry weight

2014 Jan 33.3" 36.1°¢ 30.1¢¢ 36.3"® 34.7¢ 33.8"
Feb 39.8"° 41.7° 38.9"" 35.9% 39.4" 38.2%A
Mar 47.1* 48.0" 454 49.2* 46.8" 40.3™

2015 Jan 34.1" 37.9¢ 30.4% 37.2%¢ 35.4¢ 34.5%
Feb 40.5"* 41.9" 40.6™" 40.9"" 39.8" 38.0%4°
Mar 42,7 49.3* 425" 48.3* 41.8" 41.5"

%A B¢ Means within a row (in small letter) and within a column (in capital letter) followed by the same letter(s) are not

significantly different at 5% level by Fisher’s protected LSD test.
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Table 7. Analysis of variance of contents of crude protein and crude protein yield for soybeans

. Mean square of CPa Mean square of CPY
Source of variance DF

2014 2015 2014 2015
Block 2 0.45 0.32 0.02 0.02°
Month (M) 2 146.99™ 95.02" 2.90" 1.327
Cultivar (C) 5 10.08™ 6.84" 0.34" 0.11"
MxC 10 1.98 2.02" 0.07" 0.03"

Error 34 1.83 0.36 0.01 0.01

*CP, crude protein; CPY, crude protein yield.
" Significance at 5% level.
" Significance at 1% level.

*® 8. KREHEHE BN iR R 2 thik

Table 8. Comparisons of contents of soybean crude protein for different cultivars and sowing months

Year Month Au KTS1 TN3 TN4 TS5 TS6
% of dry weight

2014 Jan 21.5%4 20.1% 23.9* 20.6* 20.7* 22.7%
Feb 18.0" 17.8* 18.7*® 18.1*" 17.6™ 20.2*
Mar 15.7%® 15.1°¢ 15.4% 14.7°8 16.1%® 18.3"

2015 Jan 20.9 19.3% 23.4 19.74 20.2% 22.1%
Feb 18.4"° 17.9° 18.1"° 17.9" 18.0" 19.4*®
Mar 16.4 15.2% 16.1°¢ 16.2° 16.2° 17.9%

“0edABC Means within a row (in small letter) and within a column (in capital letter) followed by the same letter(s) are not
significantly different at 5% level by Fisher’s protected LSD test.
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Table 9. Comparisons of crude protein yields ofsoybeans for different cultivars and sowing months

Year Month Au KTS1 TN3 TN4 TS5 TS6
Mg/ha

2014 Jan 1.08 0.84¢ 0.81" 0.53% 0.96™ 0.74"
Feb 1.68% 1.39" 1.45%* 1.22" 1.42" 1.42"
Mar 1.85% 2.07* 1.56™ 1.214 1.49°* 1.33"*

2015 Jan 0.89"" 0.99° 1.00" 0.71 0.80"" 0.79°*
Feb 1.25" 136" 1.22" 1.26" 1.37* 1.134
Mar 1.40°* 1.70** 1.24° 1.33¢ 1.45" 1.16"

a,b,c,d,A, B, C

Means within a row (in small letter) and within a column (in capital letter) followed by the same letter(s) are not
significantly different at 5% level by Fisher’s protected LSD test.
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Abstract

Soybean (Glycine max) is the viable alternative with comparable forage quality of alfalfa. However, the yield and
quality are variable according to several factors. This study was conducted to determine the effects of sowing months and
cultivars for soybeans on forage use in spring crop season. To evaluate the forage yield and quality of soybean in spring
crop season, there were 6 cultivars of different growth types grown on mid-January, -February and -March, respectively and
harvested at R7 (beginning maturity) stage. After two years experiment, it indicated that plant height (PH), dry matter yield
(DMY), pods dry matter percentage per plant (Pod %), chemical contents and crude protein yield (CPY) of soybean were all
affected by sowing months, cultivars and the interaction. From January to March, PH, DMY, content of acid detergent fiber
(ADF) and neutral detergent fiber (NDF) and CPY among all cultivars increased by the effects of longer light duration and
warmer temperature, but Pod % and content of crude protein (CP) reduced month by month. Comparison among cultivars, it
showed that the contents of CP, ADF and NDF were all affected by Pod %. However, DMY and CPY for robust type soybean
were significantly higher with later sowing month. From this study, it showed that forage quality of the cultivar with higher
Pod % grown in earlier sowing month was better than those grown later. However, its yield was the lowest. The soybeans
planted in later month would help increase the yield for all cultivars, especially for the soybean with robust type. It was

suggested that soybean used for forage with higher CPY was better to be sown in later month in spring crop season.
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