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CRITERIA FOR CHOICE CHARACTERS

FOR CON STRUCT ION OF SELECTION

INDEX IN SOYBEAN
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Selection indices provide the means for making use o f correlated characters for high-

er ef ficiency in selection fo r yield ( Smi th , 1936) . Selection indices have been w orked out

by several w o rkers in a wide range of crop plant. In all th e caser, ef ficiency of indices

have been assessed in term of predicted genetic advance. These studies show ed that al l

the characters w ere no t of equal selection value fo r improvement in yield. In the absence

o f cri teria fo r choice o f characters a very la rg e number of indices are needed to be con-

st ructed in order to find out the best one. This is a v ery tedious job and impssoible when

w e a re dealing wi th larg e number of characters. The present study is to construct selec-

tion indices on the basis of some genetic criteria to find out the best criteria fo r choosing

cha racters involv ed in indices.

Materials and methods

The experimental materials consisted of 25 new ly developed breeding lines of soy-

bean. These w ere sow n in a randomised block design wi th 4 replications during spring

season 1996 a t the Food Crop Research Center, Hanoi, Vietnam. Each plot consisted 3

row s, 4 m long and spaced at 60 cm betw een row s, 5 cm within row , At maturi ty the

following observations were recoededon fiv e random plantsin each plot.

X1: Maturi ty

X2: Plant height

X3: Pods /plant

X4: Seeds. pod

X5: Height to the low est node

X6: N umber o f nodes to lowest nod
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大豆构建选择指数遴选组成性状的指标

Pham Thi Dao

(食品作物研究中心 , Phu Do- M e Tri- Tuliem- Ha Noi越南 )

选用 25个新品系 ,估算了熟期、株高等 9个性状的遗传力、遗传度等 6个遗传参数 ,并以

这些参数为选择性状的指标构建了 6组选择指数。试验结果表明: 所有选择指数都比直接

选择产量的效率高。以遗传进度 ( rg )为基础的选择指数效率最高 ,遗传进度 ( Ga)次之 ,接

下来是遗传力×遗传相关 ( h
2
× rg ) ,通径系数 ( p)和遗传变异系数 ( GCV% ) ,以遗传力

(h
2 )为基础的选择指数效率最低。选择指数的相对效率随着性状数目的增加而增高 ,但增

加每荚粒数和百粒重两个性状并不提高相对效率 ,可能是这两个性状与产量的遗传相关

较低的缘故。遗传相关是构建选择指数时选择性状的最佳指数。
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X7: N umber o f nodes /main stem

X8Number of prima ry branches /plant

X9: 100 seed w eight

X10: Yield /plot

Heritability ( h
2
) , g enetic advance ( Ga ) were estimated acco rding to Al- Jibouri et

al. ( 1958)

The genotypic co rrela tion betw een the cha racters and yield were computed fol low-

ing Robinson et al. ( 1951) . The path coef ficient of these characters on yield w ere esti-

ma ted fo llowing Dew ey and Lu ( 1959) . Coef ficient of v ariabi li ty were computed by us-

ing the formula:

CV% = S. D× 100
X

　　　　　 where,　　　 S. D: Standard deviation

X: mean

Six g roups of indices w ere constructed by using the formula suggested by Robinson

et al. ( 1951) , the characters being choosen on the basis o f the following criteria: viz.

h
2
, Ga , GCV% ( geno typic coef ficient o f v ariability ) , rg ( g eno typic correlation) , h

2
×

rg and P ( di rect effect component of the characters on yield in path analy sis) .

For the improvementt o f yield, the indices included two to ten charactece wi th the

yield /plot as the fi rst and basic one, and o thers being added one by one acco rding to

thei r v alues o f the six pa ranietes estimates ( ie h
2
, Ga- and P) in a descending o rder as

show n in table 1 and the follow ing .

Table 1　 Heritability ( h2 ) , genetic advance ( Ga) , va riability co efficient o f

yield component, their g eno typic co r rela tion w ith yield( rg )

and dir ec t ef fect component on yield( P) in so ybean

Characters h2 Ga GCV% rg h2. rg P

1. Maturity 　　 0. 86 　　 6. 13 　　 2. 69 　　 - 0. 34 　　 - 0. 29 　　 - 0. 29

2. Height of plant 0. 71 31. 52 18. 47 - 0. 84 - 0. 59 - 1. 16

3. Pod /plant 0. 17 5. 67 11. 32 0. 30 0. 05 0. 22

4. Seed s /pod 0. 13 0. 06 4. 20 - 0. 02 - 0. 003 - 0. 065

5. Height to low es t pod 0. 45 7. 68 31. 68 - 0. 78 - 0. 35 1. 59

6. Nodes to low es t pod 0. 53 2. 59 38. 98 - 0. 69 - 0. 37 - 1. 11

7. Nodes /main stem 0. 79 4. 97 16. 21 - 0. 53 - 0. 42 0. 53

8. Primary branches 0. 45 1. 35 21. 29 - 0. 74 - 0. 33 - 0. 64

9. 100 seed w eigh t 0. 75 1. 87 10. 31 - 0. 03 - 0. 02 0. 35

10. Yield /plot ( kg /7. 2m2 ) 0. 62 0. 41 38. 41

Croup　Ⅰ : X1 0 , X1 ,X7 ,X9 , X2 , X6 , X5 , X8 , X3 , X4

Ⅱ : X1 0 , X2 ,X5 ,X1 , X3 , X7 , X6 , X9 , X8 , X4

Ⅲ : X1 0 , X6 ,X5 ,X8 , X2 , X7 , X3 , X9 , X4 , X1
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Ⅳ: X1 0 , X2 ,X5 ,X8 , X6 , X7 , X1 , X3 , X9 , X4

Ⅴ : X1 0 , X2 ,X7 ,X6 , X5 , X8 , X1 , X3 , X9 , X4

Ⅵ : X1 0 , X5 ,X2 ,X6 , X8 , X7 , X9 , X1 , X3 , X4

Ⅰ : based on h2　　　　　　Ⅳ: based on rg

Ⅱ : based on Ga　　　　　　　Ⅴ : based on h
2
. rg

Ⅲ : based on GCV%　　　　　　Ⅵ : based on P

In o rder to determine the relativ e ef ficiency of v arious selection indices the expected

Ga of these indices w as expressed as the percentag e rela tiv e to the expected Ga due to

selection fo r yield alone.

Result and discusion

The predicted gain in ef ficiency f rom the use of the indices over di rect selection fo r

yield at 5% selection intensi ty va ried f rom 0. 96% to 15. 49% ( Table 2) .

Table 2　 Predicted genetic advance on yield and relativ e efficiency o f selection

indices involing 2- 10 characher s ove r direct selection fo r yield

No. of

characters

Genetic advance

Ⅰ

h2

Ⅱ

Ga

Ⅲ

GCV%

Ⅳ

rg

Ⅴ

gr h2

Ⅵ

P
Average

1 Straigh t selection for yield　 0. 413

2 0. 417 0. 462 0. 425 0. 462 0. 462 0. 428 0. 443

3 0. 433 0. 464 0. 428 0. 464 0. 460 0. 464 0. 452

4 0. 433 0. 466 0. 433 0. 468 0. 464 0. 463 0. 454

5 0. 462 0. 468 0. 466 0. 466 0. 461 0. 466 0. 465

6 0. 467 0. 470 0. 469 0. 469 0. 469 0. 469 0. 469

7 0. 469 0. 471 0. 470 0. 471 0. 471 0. 467 0. 470

8 0. 470 0. 472 0. 476 0. 477 0. 477 0. 470 0. 473

9 0. 472 0. 474 0. 477 0. 472 0. 472 0. 472 0. 473

10 0. 476 0. 476 0. 476 0. 476 0. 476 0. 476 0. 476

Average 0. 455 0. 469 0. 458 0. 469 0. 468 0. 463

　　 The average predicted advance of indices of each g roup show ed that g roupⅣ -

based on geno typic co rrelation ( rg ) had the highest ef ficiency ( 113. 66% ) over di rect se-

leci ton fo r yield alone, in turn fol low ed by g roup Ⅱ ( Ga) , Ⅴ ( h
2
. rg ) , Ⅵ ( P) , Ⅲ

( GCV% ) and g roupⅠ which w as ba sed on h
2
and w as the least ef fectiv e one.

Misra ( 1985) evalua ted 5 g roups of indces based on 5 di fferent criteria (h
2 , Ga, rg ,

h2 , rg , and P) in mungbean. He found that P w as the most effectiv e criteria w hi le Sahu

and Patnaik ( 1980) in Nig er found tha t h
2
. rg w as the most ef fectiv e cri teria fo r choice

o f characters to include in selection indices. Bo th of them found tha t h
2
is the least ef fec-
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tiv e cri teria.

　　 The average predicted advance for indices wi th 2 to 10 characters ranged 107. 4-

115. 25% over di rect yield selection. In general, in each g roup, by inclusion o f the char-

acters into the index , the rela tiv e ef ficiency w as increased ( Brim et al. 1959, Johnson et

al. 1955, Bains and Sood 1980) .

In g roupⅣ andⅤ : The highest relativ e ef ficiency is 115. 49% was obtained when 8

cha racters ( yield /plo t, plant height , height to low est pod, primary branches, nodes to

low est pod, nodes /main stem , ma turi ty , pods /plant) w ere involv ed in the indices w hich

show ed that these characters w ere highly useful in selection for yield.

Inclusion of seed /pod and 100 seed w eigh t indices appeared to affect ef ficiency o f in-

dices presumably due to th e low geno typic co rrela tion of these cha racters wi th seed

yield.

Table 3　 The efficiency o f the indices rela tiv e to selec tion fo r yield alone

No. of

characters

Ⅰ

h2

Ⅱ

Ga

Ⅲ

GCV%

Ⅳ

rg

Ⅴ

gr h2

Ⅵ

P
Average

1 Straigh t selection for yield　 100

2 100. 96 111. 86 103. 07 111. 86 111. 86 103. 55 107. 40

3 104. 84 112. 35 103. 56 112. 35 111. 38 112. 35 109. 49

4 104. 84 112. 83 104. 84 113. 32 112. 35 112. 11 110. 06

5 111. 86 113. 32 112. 83 112. 83 112. 62 112. 83 112. 59

6 113. 07 113. 80 113. 56 113. 55 113. 56 113. 56 113. 52

7 113. 55 114. 04 113. 80 114. 04 114. 04 113. 07 113. 76

8 113. 80 114. 28 115. 25 115. 49 115. 49 1113. 80 114. 68

9 114. 28 114. 76 115. 49 114. 28 114. 28 114. 28 114. 56

10 115. 25 115. 25 115. 25 115. 25 115. 25 115. 25 115. 25

Average 110. 27 113. 61 110. 85 113. 66 113. 31 112. 3

　　Ⅳ > Ⅱ > Ⅴ > Ⅵ > Ⅲ > Ⅰ

In the study , the variance and covariance estima tes w ere obtainde f rom sing le yea r 's

experimentation, so indices w o rked out here were no t generally applicable. Thus the

sea rch for an ef fectiv e cri teria fo r choice of characters fo r const ruction indices and the i-

denti fica tion of characters that could serv e as useful cri teria in selection fo r yield a re the

more general aspect o f this study.

Conclusion: Selection indices w ere const ructed in soybean. Al l indices show ed bet-

ter efficiency than driect selection for yield. Relative ef ficiency and increaded as addi-

tional cha racter incorporated in the indices. Geno typic co rrela tion of character wi th seed

yield appea red to be the most effectiv e cri teria fo r choosing cha racters involed in con-

st ruction of indices.
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