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Abstract

The development of high protein content and early maturing soybean lines with high seed
yield is difficult because of seed protein and early maturity gave reverse relationship with seed yield.
Several selection strategies have been used to increase seed protein, seed yield and decreased days to
maturity of soybean. The objectives of this research were to i) evaluate promising lines of early
maturing soybean with long days to flowering at many locations, ii) improve early varieties for high
seed yield and yield components, iii) develop soybean varieties for high seed protein. This research
was divided into three parts. The first experiment was carried out to evaluate 11 early maturing lines,
developed by Soybean Breeding Project, with 3 early maturing varieties (CM2, SR1, NS1) and a late
variety (SJ5) at Suranaree University of Technology experimental farm and National Corn and
Sorghum Research Center, 2008. The results showed that all the lines gave high seed yield but were
similar in days to maturity to early maturing varieties. However, two lines were discarded because of
late maturity, determinate growth, and low yield components. Nine lines were evaluated further for
yield and days to maturity at 5 locations (Ubon Ratchathani, Nakhon Ratchasima, Loi, Khon Kaen and
Surin). The results revealed that all lines gave higher seed yield than early varieties, while matured
earlier than late variety. The second experiment was conducted to improve early maturing soybean for
high yield components and seed yield. This experiment was divided into two methods. Method I, early
maturing varieties were crossed with late maturing variety and F, through F, generations were
advanced by a single seed descent. F,—derived early maturing lines with high yield components were
selected and backcrossed to early maturing parents for 2 generations. The results revealed that selected
lines similar in days to maturity to the early maturing varieties but had lower yield and yield
components than late maturity parent. Method II, the F, crosses from early and late maturing varieties
were backcrossed to late maturing parents for 2 generations. The selected lines from BC, populations
were early maturing with high yield similar to late varieties. The third experiment was conducted to
develop high protein content in Thai soybean varieties using 2 methods. Methods I, the high seed
protein parent “Prolina” was backcrossed to Thai soybean varieties for 2 generations. The selected
lines gave high protein content, but gave a lower yield than Thai varities. Method 11, Thai soybean
varieties with low protein content were crossed with high protein content variety “Prolina”. The F, was

backcrossed to Thai varieties for 2 generations. The results revealed that selected lines gave higher



seed protein than Thai varieties and similar in seed yield to these varieties. The data demonstrate that
early maturity and high seed protein soybean can be improved by backcrossing method. The high seed

yield varieties should be used as recurrent parent to obtain the high seed yield variety.

man UE’UU Glycine max L., backcrossing, single seed descent, indirect selection
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Wuf Swouwdasedu’  hwinioowdam)  shmiud () Syilifuine nanana (nn./13)
CATIITE ST lsgassar wna. ligassa wna. lsgossee wne. lsgosse wna. lsgossw
BN 2 77 ef 67 c 19.15cd  15.53 cde 1,825ab 1,222ab  0.61 ab 0.42 b-e 323b 255 b-e
U1 62 f 49 de 22.69 a 19.61 a 1,751 ab 1,292ab  0.58b 0.43 a-d 328 b 250 bed
fl3 1 75¢f  47de 19.01cd 17.47b 1,662b  1,112bc  0.6lab  040cde  327b  230b-e
a5 122 ab 77abc  16.03fg 13.75h 1,753 ab 1,321 ab  0.63 ab 0.52a 358 ab 311a
c-2101 84def  64cd  2071b  16.19cd 1,684b 1337ab 0.62ab 038 de 342ab 254 b-e
C-2109 99 b-e 67 c 20.35bc  1647c¢ 1,826 ab 1,338 ab  0.60 ab 0.48 a-d 353 ab 294 ab

M-2209 97 b-e 73 abc  18.51de 15.65cde 2,128a  1,025bc  0.61 ab 0.45 a-d 407 ab 209 de
C-3105 99 b-e 77abc  18.51de 14.24 fgh 2,125 a 1,418 a 0.63 ab 0.44 a-d 439 a 289 abc

C-3108 118 ab 76 abc  16.33 fg  14.09 fgh 2,104ab 1,221 ab  0.60 ab 0.46 a-d 412 ab 272 a-d

C-3110 75 ef 63 cd 17.34ef 15.03 ef 1,974ab 1,314ab  0.60 ab 0.44 a-d 385 ab 273 a-d
C-3117 86 c-f 50 de 16.63 fg 15.20 def 1,839 ab 1,238ab  0.59 ab 035e 352 ab 204 ¢
M-3202 90 cde 40e 15.90 fg  14.00 gh 1,719 ab 806 ¢ 0.63 ab 0.51 ab 355 ab 203 e
M-3213 110 abc 86 ab 17.36 ef  14.25 fgh 1,895ab 1,230ab  0.60 ab 0.39 de 381 ab 227 cde
M-3215 127 a 87 a 1528 g 14.77 efg 1,991ab 1,296ab  0.67 a 0.46 a-d 429 a 284 abc

M-3217 101 bed 70 be 17.38 ef  15.20 def 1,955ab 1,264 ab  0.65 ab 0.49 abc 413 ab 290 abc

F-test *k *k *k *k * *k * *k * *%

o o ¥ v o o

1 o aad @ o o w @ § ' o o o 1 Aad
* e ananuneanansemniedinn 0.05 uaz 0.01 mwdey, | onesiiuanannumeluaaudidenulianuuanaineadanszauivdina 0.05
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BN 2 34d 94 cd 38 cd 2b 10 bc 35bc
HI1 34d 9le 38 cd 2b 9c¢ 30 ¢
f3 1 34d 91e 32d 2b 9¢ 34 bc
a9 5 40 a 102 a 50 be 4a 12 ab 53a
C-2101 37 bc 98 bc 47 bed 3ab 12 ab 40 be
C-2109 36 ¢ 95 cd 50 be 3ab 11b 45 ab
M-2209 34d 97 bc 38 cd 3ab 11b 39 bc
C-3105 35¢cd 95cd 43 bed 3ab 11b 49 ab
C-3108 35cd 94 cd 53 abc 3 ab 13a 49 ab
C-3110 35cd 100 ab 50 be 2b 13a 32 bc
C-3117 35cd 99 abc 53 abc 2b 12 ab 44 abc
M-3202 34d 93 de 39cd 3ab 12 ab 31c¢
M-3213 37 be 97 bc 62 a 3ab 13a 49 ab
M-3215 36¢ 95 cd 57 ab 3ab 13a 50 ab
M-3217 36 ¢ 95 cd 56 ab 3ab 13a 43 abc
F-test ok - - * o ok
* % anaafunananIzauTedh Aty 0.05 1Az 0.01 MNAWY, SnusiuanamaiumeluaausEosuiianuuandeneanangy AUTedIAn 0.05
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Wusy/ ameaiug Snowudadedu ' Wnin100 da (M) dninua (M) Fyiduinen wanan (nn./15)
¥ 2 72 cd 17.34 cd 1,524 bed 0.52 ab 289 ab
HI1 56d 21.15a 1,522 bed 0.51 ab 289 ab
f9 1 61 cd 18.24 be 1,387 de 0.51 ab 279 ab
(RN 100 ab 14.89 f 1,537 bc 0.58 a 335ab
C-2101 74 cd 18.45 be 1,511 cd 0.50 ab 298 ab
C-2109 83 be 18.41 be 1,582 be 0.54 ab 324 ab
M-2209 85 be 17.08 cde 1,577 bc 0.53 ab 308 ab
C-3105 88 be 16.38 de 1,772 a 0.54 ab 364 a
C-3108 97 bc 15.21 ef 1,663 ab 0.53 ab 342 ab
C-3110 69 cd 16.19 de 1,644 abc 0.52 ab 329 ab
C-3117 68 cd 15.92 ef 1,539 be 047b 278 b
M-3202 65 cd 1495 f 1,263 ¢ 0.57 ab 279b
M-3213 98 b 15.81 ef 1,563 bc 0.50 ab 304 ab
M-3215 107 a 15.03 ef 1,644 abc 0.57 ab 357 ab
M-3217 72 cd 16.29 de 1,610 be 0.57 ab 352 ab
Ftest o . . « «

[

* + Ianaiunananszauiodnny 0.05 uaz 0.01 mudwy, ' snushiuananiumeluaaufferduiinnuuanaanadansgaunisdda 0.05
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Wusy/ ameaiug Snowudadedu ' Wnin100 da (M) dninua (M) Fyiduinen wanan (nn./15)
¥ 2 72 cd 17.34 cd 1,524 bed 0.52 ab 289 ab
HI1 56d 21.15a 1,522 bed 0.51 ab 289 ab
f9 1 61 cd 18.24 be 1,387 de 0.51 ab 279 ab
(RN 100 ab 14.89 f 1,537 bc 0.58 a 335ab
C-2101 74 cd 18.45 be 1,511 cd 0.50 ab 298 ab
C-2109 83 be 18.41 be 1,582 be 0.54 ab 324 ab
M-2209 85 be 17.08 cde 1,577 bc 0.53 ab 308 ab
C-3105 88 be 16.38 de 1,772 a 0.54 ab 364 a
C-3108 97 bc 15.21 ef 1,663 ab 0.53 ab 342 ab
C-3110 69 cd 16.19 de 1,644 abc 0.52 ab 329 ab
C-3117 68 cd 15.92 ef 1,539 be 047b 278 b
M-3202 65 cd 1495 f 1,263 ¢ 0.57 ab 279b
M-3213 98 b 15.81 ef 1,563 bc 0.50 ab 304 ab
M-3215 107 a 15.03 ef 1,644 abc 0.57 ab 357 ab
M-3217 72 cd 16.29 de 1,610 be 0.57 ab 352 ab
Ftest o . . « «

[

* + Ianaiunananszauiodnny 0.05 uaz 0.01 mudwy, ' snushiuananiumeluaaufferduiinnuuanaanadansgaunisdda 0.05
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C-2101 230 be 85 be 1842 a 318 ab 84 bed 1433 a 323 ab 83 cd 1453 b
C-2109 211 ¢ 84 cd 17.82 abc 323 ab 83 cd 14.07 a 288 b 84 ¢ 15.96 a
C-3105 270 abc 83 cd 17.07 bed 319 ab 83 cd 12.87b 280 b 83 cd 13.70 cd
C-3108 344 a 83 cd 17.89 ab 332 ab 83 cd 12.62b 363 ab 82d 13.83 be
M-2209 202 ¢ 84 cd 17.14 bed 285 ab 84 bed 12.43 b 281b 83 cd 14.14 be
M-3202 269 abc 83d 16.62 cd 319 ab 81d 12.04 b 385a 80 ¢ 13.56 cd
M-3213 262 abc 87b 14.41 f 315 ab 86 b 12.18 b 386 a 86 b 12.98 de
M-3215 249 abc 86 be 15.60 ¢ 352 ab 85 be 12.36 b 367 ab 85 be 1243 ¢
M-3217 312 ab 86 be 16.60 cd 376 a 86 b 12.78 b 305 ab 85 be 13.54 cd
W 2 245 ab 83 cd 16.91 cd 264 b 82 cd 13.80 ab 281b 81 de 12.72 ¢
a5 318 ab 97a 16.33 de 368 ab 98 a 12.69 b 383 a 96 a 12.44 ¢
Fotest x ok - x - - x . -
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C-2101 230 be 85 be 1842 a 318 ab 84 bed 1433 a 323 ab 83 cd 1453 b
C-2109 211 ¢ 84 cd 17.82 abc 323 ab 83 cd 14.07 a 288 b 84 ¢ 15.96 a
C-3105 270 abc 83 cd 17.07 bed 319 ab 83 cd 12.87b 280 b 83 cd 13.70 cd
C-3108 344 a 83 cd 17.89 ab 332 ab 83 cd 12.62b 363 ab 82d 13.83 be
M-2209 202 ¢ 84 cd 17.14 bed 285 ab 84 bed 12.43 b 281b 83 cd 14.14 be
M-3202 269 abc 83d 16.62 cd 319 ab 81d 12.04 b 385a 80 ¢ 13.56 cd
M-3213 262 abc 87b 14.41 f 315 ab 86 b 12.18 b 386 a 86 b 12.98 de
M-3215 249 abc 86 be 15.60 ¢ 352 ab 85 be 12.36 b 367 ab 85 be 1243 ¢
M-3217 312 ab 86 be 16.60 cd 376 a 86 b 12.78 b 305 ab 85 be 13.54 cd
W 2 245 ab 83 cd 16.91 cd 264 b 82 cd 13.80 ab 281b 81 de 12.72 ¢
a5 318 ab 97a 16.33 de 368 ab 98 a 12.69 b 383 a 96 a 12.44 ¢
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