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ABSTRACT: Seed is the most important limiting factor for soybean production. Currently, there is a small
number of soybean varieties that has released to the farmer and most of those are specific to planting
area. This leads to seed shortage and limits the area of planting. Therefore, this study aimed to evaluate
the feasibility of the off-season soybean seed production in Northeast Thailand at two research stations.
Twenty soybean genotypes (breeding lines) with early, intermediate and late maturity including; NS1,
CM60, SJ5, Khon Kaen, 44*Ly-GE, 44*Ly-14E, 40*Ly-15, 42*Ly-50-2, 44*Ly-6-1-2-7, 44*Lh-4, 38D*a-16,
KKU74, KKU5e, 74-T4, 223*Lh-85, 76*B-14-1-3, 35*m-4, 35* Lh-7, 35*SJ-32 and KKU35 were evaluated
under late of dry and rainy season of 2016 at Faculty of Agriculture, Khon Kaen University and at Khon
Kaen Seed Research and Development Center for growth, yield and quality. Result found that the
intermediate maturity soybean lines KKU74 and 223*.h-85 had high yield of 206.9-239.5 kg/rai over tested
environments which indicated the feasibility for off-season seed production under a well pest control.
However, this experiment was conducted under unfavorable environments. Further study under more
diverse environments should be accomplished before release varieties to farmer.

Keywords: CM60; first pod height; use less water plant; crop rotation; spider mite
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Table 1 List variety type and source of soybean genotypes used in all experiments

91

No. Genotypes Type of varieties Maturity types Sources

1 44*Ly-4E Breeding line Intermediate Khon Kaen University
2 44*y-14€ Breeding line Intermediate Khon Kaen University
3 40*Ly-15 Breeding line Intermediate Khon Kaen University
4 42*y-50-2 Breeding line Intermediate Khon Kaen University
5 44*y-6-1-2-7  Breeding line Intermediate Khon Kaen University
6 4d* h-4 Breeding line Intermediate Khon Kaen University
7 38D*a-16 Breeding line Intermediate Khon Kaen University
8 KKU74 Breeding line Intermediate Khon Kaen University
9 KKU5e Breeding line Intermediate Khon Kaen University
10 74-T4 Breeding line Intermediate Khon Kaen University
11 223*h-85 Breeding line Intermediate Khon Kaen University
12 76*B-14-1-3 Breeding line Intermediate Khon Kaen University
13 35*m-4 Breeding line Intermediate Khon Kaen University
14 35%h-7 Breeding line Intermediate Khon Kaen University
15 35%sj-32 Breeding line Intermediate Khon Kaen University
16 Khon Kaen Check variety Intermediate DOA, Thailand

17 CM60 Check variety Intermediate DOA, Thailand

18 SJ5 Check variety Intermediate DOA, Thailand

19 NS1 Check variety Early DOA, Thailand

20 KKU35 Check variety Late Khon Kaen University
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Figure 1 Rainfall, minimum, maximum, and average temperature, and day length of three experimental
fields; dry season 2016 at KKU (a-b), dry season 2016 at KKN (c-d) and rainy season 2016 at KKN
(e-f)
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Table 2 Days to 50% flowering, Beginning seed (R5), Physiological maturity (R7) and Full maturity (R8) of
20 soybean genotypes in dry season 2016 at KKU and KKN

Growth stage

50% Flowering Beginning seed (R5) Physiological maturity Full maturity (R8)

Varieties/lines (R7)

KKU KKN KKU KKN KKU KKN KKU KKN
44*Ly-4E 39.0 de 43.5 b-f 57.0 ef 64.8 c-f 90.7 bcd 81.0 c 102.0 abc 1150 c
44*Ly-14E 36.7 fg 408 d¢ 56.0efg  635ef 82.3 d-g 80.5¢c  960bc 1143 c
40*Ly-15 36.7 fg 380gh  54.7fg 63.0 f 80.3 d-g 820b  993abc  1150c
42*Ly-50-2 40.0 cd 435 pb-f 58.0a  66.8 bcd 102.0 a 85.0 a 106.0 a 124.0 a
44*Ly-6-1-2-7 36.7 fg 353 h 58.7 de 65.3 c-f 97.0 abc 79.0d 103.3 ab 115.0 c
44* h-4 43.0a 49.0 a 66.0 a 73.0 a 102.0 a 85.0a 106.0 a 124.0 a
38D*a-16 38.0 ef 44.3 bcd 62.7 bc 65.8 b-f 100.3 ab 85.0a 104.7 a 124.0 a
KKU74 35.0 h 41.8 def 540 ¢ 63.0 f 74.3 fg 81.0 c 94.3 c 89.3d
KKU5e 35.7 ¢h 40.5 efg 540 ¢ 63.0 f 74.0 fg 81.0 c 938 c 115.0 c
74-T4 37.0 fg 40.3 fg 56.0 efg 64.8 c-f 79.3 efg 81.0 c 103.3 ab 110.5 ¢
223*h-85 373 f 42.0 c-f 61.0cd  66.5 bcd 95.4 abc 81.0 c 101.5abc  115.0c
76*B-14-1-3 39.3cde 455abc  643ab  67.5bc 100.3 ab 85.0 a 106.0 a 124.0 a
35*M-4 38.0 ef 43,0 cf 66.0a  66.5 bcd 102.0 a 80.0 c 106.0 a 1180 b
35*Lh-7 40.0 cd 433 c-f 66.0a  67.0 bcd 102.0 a 85.0 a 106.0 a 1180 b
35*Sj-32 40.3 cd 428 cf  61.0cd  650cf 83.7 def 85.0 a 96.0 bc 124.0 a
CM60 34.7 h 37.5 ¢h 56.0 efg  64.3 def 87.0 cde 80.5 ¢ 102.0 abc 1143 ¢
SJ5 373f 440b-e 627bc  66.3 b-e 100.3 ab 85.0 a 104.7 a 124.0 a
NS1 29.01i 29.01i 48.0 h 58.0¢ 720 ¢ 79.0d 75.0d 873 e
KKU35 42.0 ab 47.0 ab 66.0 a 68.3 b 102.0 a 85.0 a 106.0 a 124.0 a
Khon Kaen 40.7 bc 440 b-e 61.0cd 65.0 c-f 97.0 abc 85.0 a 102.0 abc 1240 a
Mean 37.8 4a1.7 59.5 65.4 91.2 82.6 100.7 115.9
FTest * *x o o *x *x *x *x
C.V. (%) 23 6.2 5.6 3.1 7.0 0.7 4.6 1.5

Note: ** = significant at P<0.01, the letter after value is significant different within column in each trait
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Table 3 Plant height at 50% flowering, Beginning seed (R5), Physiological maturity (R7) and Full maturity
(R8) of 20 soybean genotypes in dry season 2016 at KKU and KKN

Growth stage

50% Flowering Beginning seed (R5) Physiological maturity Full maturity (R8)
(R7)
Varieties KKU KKN KKU KKN KKU KKN KKU KKN
44*Ly-ae 33.6d-¢ 349 b-e 47.2 fg 55.4 def  53.0 c-¢ 58.4 def 57.1 de 65.5 c-f
44*Ly-14E 429 ab 415 ab 51.1 d-g 56.6 def 51.5 d-g 56.0 ef 56.8 def 60.9 def
40*Ly-15 40.6 abc 41.6 ab 53.4cg 624bcd 533cg 62.9 cde 60.5 bcd  67.4 cde
42*y-50-2 30.7f¢h  349b-e 682ab  68.1abc  65.6 abc 73.6 ab 63.2 a-d 775a

44*y-6-1-2-7 36.6 cde 425 ab 64.5 abc 719 ab 60.9 a-e 70.3 abc 714 abc  74.4 abc

44*Lh-4 438 a 48.0 a 624 a-d 685abc 61.8 a-d 68.9 abc 65.1ad 715 abc
38D*a-16 36.8 cde  38.7 bcd 72.2 a 74.4 a 72.6 a 753 a 74.4 a 773 ab
KKU74 374b-e 37.1bcd 456¢  5l3efg 453 fgh 52.9 fg 443 fgh  57.7fg
KKU5e 358 cf 362bcd 4d.1ghi  47.7fi  45.1 fgh 52.9 fg 43.1fgh 585 d-g
74-T4 384a-d 378bcd 44.5¢h 53.7 d-g 53.6 c-¢ 55.2 ef 59.2 cd 58.3 efg
223*h-85 42.9 ab 32.6 c-f 459 ¢ 41.0 hij 51.4 d-g 41.0 ij 53.5 def 43.5 hi
76*B-14-1-3 28.7¢hi  272efg 493 efg  558def 60.8 b-e 64.0 cde 64.2 a-d 67.1 cf
35%M-4 2361 302d-¢  328hj  41.1hij 31.81i 43.4 hij 32.7 hi 49.7 ¢h
35*Lh-7 27.8 hi 25.9 fg 59.8 b-e  60.4cde  68.6ab 67.5 abc 71.7 ab 67.9 bcd
35*Sj-32 429ab  375bcd 51.3d-g 51.8 efg 56.1 c-f 51.9 fgh 60.5 bcd  60.1 def
CM60 37.8 bcd 39.3 bc 44.8 g 56.0 def  50.0 efg 53.3 fg 56.8 def  60.1 def
SJ5 39.5abc 312 cg 47.8 efg 43.9 ghi 44.6 gh 44.8 ghi 46.4 efg 49.6 gh
NS1 30.1gh  31.4cg 30.1j 33.4j 2751 34.5 29.11 35.71
KKU35 32.1 e-h 233¢ 58.6 b-f  49.7feh  63.8 abc 66.3 bcd 66.2a-d  70.4 abc
Khon Kaen 29.4 gh 27.2 efg 32.3j 38.5 jj 34.0 hi 38.5 ij 38.5 ghi 45.8 h
Mean 35.6 34.9 50.3 54.1 52.5 56.6 55.7 60.9
FTest *x o *x *x *x *x *x *x
C.V. (%) 9.5 174 14.4 13.2 13.1 111 13.5 11.0

Note: ** = significant at P<0.01, the letter after value is significant different within column in each trait
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Table 4 The yield and yield components of 20 soybean genotypes under dry season of 2016 at KKU and KKN

First pod height (cm) Branch/plant Node/plant Pod/plant 100-seed weight (g) Yield (Kg/rai)

Varieties/lines KKU KKN KKU KKN KKU KKN KKU KKN KKU KKN KKU KKN

a4*y-ag 9.1 14.1 ab 2.9 2.7 c-g 16.4 12.6 f-i 21.7 de 32.6 ghi 16.0 21.0 ab 251.7 ab 183.9
44*Ly-14E 8.0 12.7 bcd 2.0 25d-¢ 11.2 12.0 ghi 172 e 29.3 hi 10.0 20.2 abc 2955 a 197.4
40*Ly-15 8.5 12.8 bcd 2.5 2.1¢h 12.2 11.7 ghi 24.9 b-e 33.4 f-i 11.0 18.2 a-e 150.8 a-d 191.9
42*y-50-2 8.1 11.9 def 2.1 2.8 b-g 20.8 183 ¢ 26.7 a-e 51.8 bc 6.7 14.1 feh 34.1d 239.1
4a*Ly-6-1-2-7 8.5 13.3 a-d 4.7 2.2 feh 16.4 15.5 c-f 39.0a 33.8 e-i 11.0 13.6 gh 179.2 abc 2474
44*Lh-4 8.2 148 a 2.1 2.6 d-¢g 12.2 12.9 e-i 29.6 a-e 34.5 e-h 11.7 19.2 ad 178.7 abc 172.3
38D*a-16 8.6 12.4 b-e 2.7 2.5 efg 14.3 15.5 c-f 29.8 a-e 34.7 e-h 13.0 17.3 c-f 205.9 abc 160.5
KKU74 8.3 14.0 ab 2.3 25d-¢ 10.6 13.0 e-i 24.6 cde 31.3 hi 15.3 17.8 b-e 258.1 ab 183.2
KKU5e 9.2 13.3 a-d 1.7 2.7 cg 8.7 11.2 hi 24.4 cde 28.0 hi 17.3 18.0 a-e 260.3 ab 186.3
74-T4 8.1 13.8 abc 2.9 3.1 a-e 10.2 12.7 f-i 23.8 cde 34.9 e-h 16.7 19.4 abc 181.3 abc 200.2
223*L.h-85 9.0 13.0 bcd 3.8 3.5ab 9.7 13.1 e-i 329 ad 425 cf 20.7 19.3 abc 225.6 abc 215.2
76*B-14-1-3 8.1 12.9 bcd 3.1 2.9 af 16.6 16.4 cd 33.2 abc 40.9 d-¢g 11.0 17.4 cde 113.1 bcd 194.9
35*M-4 8.2 12.0 cde 3.2 3.6a 12.8 15.6 c-f 38.8 a 47.5 cd 9.5 12.7 h 127.5 bcd 182.3
35*Lh-7 8.7 10.2 f 2.2 2.8 b-¢g 154 257 a 37.8 ab 63.4 a 7.7 14.0 gh 89.1 cd 266.7
35*Sj-32 7.7 12.9 bcd 3.1 3.5ab 113 15.8 cde 31.6 ad 47.8 cd 11.7 16.0 d-g 171.7 abc 196.9
CM60 7.9 12.7 b-e 2.1 3.4 ab 10.9 21.3 d-h 25.5 b-e 35.8 cde 13.3 17.4 cde 186.7 abc 252.6
SJ5 7.6 12.5 b-e 3.5 3.2 ad 12.4 14.3 d-g 33.6 abc 41.1 d-g 10.3 15.3 e-h 180.3 abc 217.0
NS1 7.7 10.9 ef 2.1 1.7 h 7.5 10.21i 19.2 e 249 11.0 21.1a 213.3 abc 164.2
KKU35 8.0 12.0 de 4.1 3.3 abc 12.1 216 b 31.1 ad 59.3 ab 8.3 15.6 e-h 105.1 cd 130.1
Khon Kaen 73 12.4 b-e 3.2 3.4 ab 11.7 13.0 e-i 183 e 35.6 e-h 9.0 15.4 e-h 134.8 bcd 168.4
Mean 8.2 12.7 2.8 2.8 12.7 15.4 28.2 38.9 12.1 17.1 177.2 197.5
F-Test ns ** ns ** ns ** ** ** ns ** * ns

C.V. (%) 9.3 10 a4.7 17.8 32.1 29.3 24.1 18.8 50.4 13.4 35.2 29.9

Note: ns = not significant, * =

significant at P<0.05 and **

= significant at P<0.01, the letter after value is significant different within column in each trait
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Table 5 Combine analysis of agronomic traits, yield and yield components of 20 soybean genotypes in

dry season 2016 at KKU and KKN

Genotypes DTF PH at DTF Branch/ First pod height ~ Node/pl Pod/ 100-seed Yield

(days) (cm) plant (cm) ant plant weight (g) (kg/rai)
4a*y-a 41.0 cde 34.3 d-g 2.8 a-f 11.8 a 17.7 abc 245 18.7 a 217.7
4d*Ly-14E 39.0 e-h 43.2 ab 2.4 def 10.2 ab 11.7 e-h 2401 15.1 a-e 252.3
40*Ly-15 38.0 ghi 41.7 abc 22 ef 10.5 ab 11.2 e-h 29.4 4 15.1 a-e 171.9
42*Ly-50-2 418 cd 32.8 efg 2.4 c-f 9.7 ab 198 a 40.6 a-d 104 e 136.6
aa*Ly-6-1-2-7 355] 40.7 a-d 3.4 a-d 11.1 ab 15.7 a-g 35.5ch 11.3 de 216.6
44*Lh-4 46.0 a 46.8 a 2.4 c-f 11.4 ab 12.7 c-h 332 d-h 155 a-e 181.3
38D*a-16 40.3 c-f 39.3 b-e 2.6 a-f 10.6 ab 14.7 a-g 31.7 e 15.1 a-e 183.2
KKU74 38.5 fgh 37.4 b-f 2.4 def 11.0 ab 11.7 e-h 28.1 hi 16.5 a-d 220.7
KKU5e 37.3 hij 37.7 b-f 2.3 def 11.0 ab 10.4 gh 26.9 hi 17.7 abc 229.2
74-T4 38.8 e-h 38.1 b-f 2.9 af 11.2 ab 10.8 fgh 27.8 hi 18.3 ab 190.8
223*h-85 39.8 d-g 38.1 b-f 3.6 ab 11.1 ab 11.1 feh 34.6 c-h 19.7 a 214.0
76*B-14-1-3 41.8 cd 289 ¢ 3.1a-e 10.5 ab 16.2 a-f 36.6 c-g 14.9 a-e 159.9

35*M-4 40.2 d-g 282 ¢ 3.5ab 10.1 ab 14.2 b-h 43.1 abc 11.2 de 160.8
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35%Lh-7 41.3 cd 283 ¢ 2.5 b-f 93 b 19.4 ab 48.6 a 11.2 de 179.2
35%Sj-32 415 cd 40.7 a-d 33 a-e 10.0 ab 133 c-h 39.4 b-e 14.2 a-e 187.6
CM60 35.8ij 38.0 b-f 2.9 af 10.1 ab 17.2 a-d 28.9 ghi 154 a-e 219.7
SJ5 40.8 cde 34.9 c-¢ 33 a-e 9.9 ab 13.2 c-h 38.1 b-f 12.7 b-e 204.4
NS1 29.0 k 31.4 fg 19f 93 b 9.2 h 233 16.4 a-d 192.1
KKU35 44.2 ab 279¢ 36a 9.9 ab 17.0 a-e 46.3 ab 12.1 cde 116.5
Khon Kaen 42.5 bc 28.6 ¢ 3.4 abc 9.8 ab 12.3 d-h 27.6 hi 12.5 cde 152.2
Mean 39.7 35.8 2.8 10.4 14.0 33.4 14.7 189.3
Locations (L) ** ns ns ** *x *x ** ns

Varieties (V) ** ** * *x *x *x *x ns

LxV * ns ns * ns *x ns *

Note: DTF=days to 50% flowering, DTH=days to harvesting, PH=plant height, ns = not significant, * = significant at P<0.05

and ** = significant at P<0.01, the letter after value is significant different within column in each trait
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Table 6 Days to particular at flowering, R5, R7 and R8 of 20 soybean genotypes in rainy season 2016 at

KKN
Days to each growth stages (days) Plant height at each growth stage (cm)

Varieties/lines  Flowering R5 R7 R8 Flowering R5 R7 R8
a4*y-ag 44.0 abc 74.0 a 84.7 93.0 289 af  30.2abc 33.6 abc 40.2 abc
4a4* y-14E 43.3 bc 58.7 bc 78.0 88.7 29.6 a-e 32.9 ab 36.0 ab 39.1 abc
40*Ly-15 46.0 a 73.0 a 84.7 92.7 352 ab 352 ab 36.4 ab 42.2 ab
42*Ly-50-2 46.0 a 73.0 a 84.7 91.0 29.0 a-f 35.8 ab 38.6 ab 455 a
a4*Ly-6-1-2-7 46.0 a 75.0 a 84.0 95.3 313 ad 37.6a 41.7 a 47.3 a
44*Lh-4 46.0 a 73.0 a 86.0 91.0 29.3 a-e 33.1ab 35.0 abc 41.7 abc
38D*a-16 45.0 ab 73.0 a 84.7 88.7 25.1 d-g 34.1 ab 36.1 ab 42.0 ab
KKU74 44.3 abc 67.0 ab 80.7 95.3 29.9 ad 31.7 abc 33.0 a-d 41.1 abc
KKU5e 44.3 abc 67.3 ab 80.7 96.0 31.0 ad 34.7 ab 36.4 ab 43.4 a
74-T4 45.0 ab 68.0 ab 80.7 91.0 358 a 36.0 ab 37.0 ab 42.5 a
223*h-85 46.0 a 733 a 84.7 92.7 179 ¢ 19.3d 210e 25.8d
76*B-14-1-3 44.0 abc 73.7 a 84.7 93.7 28.4 a-f 30.1 abc 32.0 ad 40.0 abc
35*M-4 44.0 abc 75.7 a 84.0 92.7 21.2 fg 19.5d 23.4 de 30.1 cd
35*Lh-7 46.0 a 76.3 a 85.3 92.7 26.8 c-f 33.2ab 37.2 ab 42.7 a
35%5j-32 46.0 a 69.7 a 81.3 91.3 21.8 efg 23.0 cd 25.1 cde 30.7 bcd
CM60 43.7 bc 66.0 ab 77.3 92.7 26.1 c-f 28.7 a-d 29.9 b-e 37.1ad
SJ5 44.7 abc 713 a 80.7 92.7 33.2abc  32.0 abc 33.1 a-d 40.3 abc
NS1 42.7 c 49.0 c 74.0 82.0 25.4 c-g 26.9 bcd 28.8 b-e 35.9 a-d
KKU35 45.0 ab 713 a 80.7 91.3 27.4 b-f 38.0a 40.7 a 47.2 a
Khon Kaen 46.0 a 68.0 ab 81.3 90.3 33.1 a-d 359 ab 37.5ab 44.7 a
Mean 44.9 69.8 82.1 91.7 283 314 336 40.0
F-Test * *% ns ns *x *x *x *
CV. (%) 3.0 9.0 5.1 4.4 17.3 19.1 18.2 17.5

Note: Flowering = 50% Flowering, Beginning seed (R5), Physiological maturity (R7), Full maturity (R8), ns=not significant, * =

significant at P<0.05 and ** = significant at P<0.01, the letter after value is significant different within column in each trait

AnvugesrUszneunaninuemies Mgnluudameaeuggiu luwlamaaas KKN Tialddaiu
waneinsiunsadiflunsiazaieiug sniudnuvuzduude /Ay wasnandafianuwandieiunieads (Table 7)

WeNsanusaginwenud Nughumvdesivageulidnuwiute/muaie 13.8 o Iaewug KKU35 fd1uiude/au

q

wndian (22.9 7o) lneNdundesarenuiusulsvesansinunsaans 99w 3 aienuglaun 76*8-14-1-3,
44%Ly-6-1-2-7 uay 38D%a-16 fdurude/Auliunni1aainiug KKU35 Tnefignuiu 18.8, 18.5 way 18.0 10

ANUERU (Table 7) dusunandainfevesnimdenaieiuinugniuwdamaaesgaru wiriu 188.7 Alansu/ls

s

Tnganeitug SI5 Winandnasand 339.2 Alandu/ls lngiinuviosaeiuguiuuvesnnsinunsmans aienug

q
L4

223*Lh-85 uay 74-T4 Tinanansesauni 239.5 uaz 232.5 Alansu/ls muasu (Table 7) wavannsiAsIEe

AanduiussenIndnuae wuil vanednuwaedanuduiusiu Wy anuasiunenuiu 50% fuANgessey RS
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(r = 0.760*) wag I1UIUTB/AU NU I1uWEN/AU (r = 0.834%) wazlunuanvauladunusiunands (data not

show)

nsSsuiisuann mwandamaes nguiuazngy 2559
msnaassnsiieuifisuaunmdndindsagquiauazggru Tasnsduidadiuau 50 n3u (nMsdulag
Tndnudauwmunsiiviunuadaudahmwendusdaeioig q dudesnn wisinsdwhaeveusauas
fidadedudunumn mavhnsduannisduiuusda envneliifnanudideannndonudald) antu
wandneenifumdnfuazwdnds Jaudadeusznoumewdaiiiulsa uazwiafignuuasiiats nansnaaes
wuin Snwzided uazdvasdundeaudazaioiug vis 3 an1uiineass farmutsusaugein desinnis
sruianazitwihangvesuuasliasiaue (data not shown) usldlefinnsanisdoyadnunuziudnd uazidelnesom
yosdundesiiugnlundamagoutia 3 anmuanden Tiafunnssiy Tnsulameassgaudadt KKU Ihuedidus
winidegedign (25.2%) fnavilildwdndreuirsiendsnalinandnsiniudameassdu o luvaziiulamnaass
Qauda uaz qeelu 71 KKN fdndumdaidooti 22.2 uaz7.7 % auandu (Figure 2) Samdnidefianmgmudnanain
nsiivhanevesusas Insuasfidndalunisnasluggués Teua Tsuuss uaz vuewanziln dalsussu (spider
mite, Tetranychus urticae) Wuuiasdngiivaiiniingn fnvsfinisszuiauazaseaudemeliunduvdendy
oghan Felsunsy vouonAuiimndustinsenslunguésiaiiou nuaiug 89 flunau vie Tussosiinuiis
Padunarunuililsunamvneiugldogimnga mnliinistestuide awdmadomesdenandniuvdos

Wuagnaun (Hodgson, 2016; Wright and Peterson, 2016; Ernest, 2018; Knodel, 2013)

Table 7 Yield and yield components of 20 soybean genotypes in rainy season of 2016 at KKN

Varieties Branch/ plant  First pod height Node/ Pod/ 100 seed Yield
(cm) plant plant Weight (g) (kg/rai)
44*Ly-aE 3.2 10.1 14.2 a-e 29.7 13.8 165.5 bc
4d*y-14E 1.3 8.8 12.4 b-e 31.1 13.3 192.0 bc
40*Ly-15 22 9.8 13.4 a-e 26.3 11.7 172.8 bc
42*Ly-50-2 2.6 9.7 15.9 a-d 37.6 6.7 146.3 bc
44*Ly-6-1-2-7 2.7 7.9 18.5 ab 41.6 10.0 174.9 bc
4d* h-4 2.7 9.0 13.7 a-e 40.4 10.0 213.3 abc
38D*a-16 2.0 7.5 18.0 a-e 39.7 11.7 130.3 bc
KKU74 2.1 9.0 14.3 a-e 289 11.7 206.9 abc
KKU5e 2.1 9.3 10.2 a-e 22.6 15.0 185.6 bc
74-T4 1.9 8.2 11.0 b-e 29.1 18.3 232.5 abc
223*h-85 24 7.3 13.9 cde 35.1 13.3 239.5 ab
76*B-14-1-3 2.5 9.6 18.8 a 37.6 8.3 96.0 c
35*M-4 2.8 8.5 12.5 de 35.2 10.0 203.9 bc
35*Lh-7 2.6 9.3 12.2 a-d 234 10.0 170.7 bc
35%5j-32 24 7.3 10.9 b-e 33.7 11.7 102.4 bc
CM60 1.9 8.7 10.8 b-e 249 11.7 192.0 bc

SJ5 1.8 9.0 10.4 cde 24.0 10.0 339.2 a
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NS1 1.1 7.3 1.7e 15.2 16.7 221.9 abc
KKU35 2.0 9.8 22.9 abc 44.5 11.7 200.5 bc
Khon Kaen 3.2 10.1 13.8 a-e 31.0 11.7 187.7 bc
Mean 23 8.8 13.8 31.6 11.9 188.7
F-Test ns ns ** ns ns *
CV. (%) 40.9 18.4 231 31.1 40.6 30.9

Note: ns = not significant, * = significant at P<0.05 and ** = significant at P<0.01, the letter after value is significant different

within column in each trait

wuasdnsimdesdnmilsiinfe wusuanziln (pod borer, Etiella zinckenella) Afinsidvhatsuuuin
Aulunagiindauvdes Fsmadvianeuazszuinvomusuiaeilnyilinananvesduvdesanasinnil 80 %
(Kuswantoro et al., 2017) uanaindudmudn musuaneiindudusuasingddyomsugniandesuilnaiinan
diognamnssuududednde (nesduaiumseninufiauasdanisiule, 2559) ftunisndndundomengglugy
uds msdfauardesiumdn wiasdng 2 wladliifuasmnzandieteiuarudsmeiiinanniadivhae

TosuuangiIndes iesnwisziunandnuaraunnranda i lulumudnenimvesaeiug

Dry season KKU Dry season KKN Rainy season KKN

7

H Good seed Damaged seed

Figure 2 Seed quality in dry and rainy season of 2016 at KKU and KKN field experiments

dgunan1Innasg
anmwIndeunasdiniaiUgniunadenandndaviesed1eds dundesfivgnnaaeuadlugaudmaaiu
el lasuranszgnuainanimeiniaseuludieennenuasfniln uwazldsuransznuainnisinaievedlsa

wazuiaadng Twiweadeaiu msugnardluggrudindesilaunansenuandundlasuihunnianudndu

o

JunsyiszezaenuIY Snvisdignuuasazlsainans Juilinandauazamun nudniuge usegelsiniu dane

Y

Wugiumdesaesaeiugfie KKUT4 way 223*Lh-85 Faduareiudengiiuiferliunans filinandnaeudiags

q q

®1nn31 200 Alansusiels) Imnumunzaudmiunisugnadiiiendnwaaiug viduggud wdsnisiunl wazge
Wy
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