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Abstract

This study was conducted to evaluate the yield
performance, adaptation and stability of selected 17
local soybean lines, and determine the optimum num-
ber of locations and years in testing program.

Among 12 lines having high performance than
standard variety Bong-Eui, nine lines were better
adapted to favorable environments with high sta-
bility, while three were adapted to unfavorable en-
vironments with instability. The data from over
eight locations in a one-year test would be sufficient
to evaluate high yielding lines but the accuracy of
selection would be increased by testing in three

years instead of one.
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Table 1. Form of the analysis of variance for obtaining estimates of variance from variety tests

Source df MS Expected mean squares
Varieties (v—1) M, ale+trodvsy+rsatvy+rsyody
Var. X Loc. (v=1)(s—1) M. a2e+ratvsy+ryoivs
Var. X Yr. G—Dy-1) M, oe-+rolvsy +rsavy
Var. XLoc. X Yr. =D (-1 ({y—1) M, gle+ro’vsy
Error sy(e—1)(v—1) M; ale
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Table 2. Range, mean, standard deviation and coefficient of variation for agronomic traits of
soybean grown at three locations in two years

Characters Location Range Mean Sg’i‘:t?zg C. V.(%)

Yield (kg/10a) Chuncheon 140.3-328.5 232.6 144.68 62. 20
Keumgok 154.4~300. 1 233.5 75. 14 32.18
Taijeon 177.8-391.9 292.8 97.99 33.47
Seed wt. (gr/100) Chuncheon 20.3- 38.6 25.9 5.91 22.82
Keumgok 18.1- 38.9 24.0 5.13 21.38
Taijeon 18.5- 38.6 24.0 5.16 21.50:

Maturity (days) Chuncheon 102.3-118.0 110.6 5.33 4,82
Keumgok 114.8-138.0 128.4 8.58 6.68
Taijeon 103.8-118.0 111.3 4.63 4.16
Plt. height (cm) Chuncheon 39.9- 57.8 48.9 11.61 23.74
Keumgok 54.8- 78.1 65.9 8.33 12.64
Taijeon 39.5- 59.1 49.6 14.97 30.18
No. of pods/plt. Chuncheon 27.8- 73.7 4.5 16.93 38.04
Keumgok 29.5- 58.5 46.1 10. 87 23.58
Taijeon 44,8~ 75.3 58.3 15.71 26.95
Protein(%) Chuncheon 38.04-43.74 41.91 2.30 5.49
Keumgok 38.18-43.04 40.14 1.97 4.91
Taijeon 37.17-41.69 39.83 2.01 5.05
0il(%) Chuncheon 16.17-18. 90 17.47 0.97 5.55
Keumgok 15.78-19.11 17.94 1.15 6.41
Taijeon 19.91-22. 36 19.61 1.90 9.69

Table 3. Variance component estimates and heritability from combined analysis for seven
characters in soybeans
Characters Variance components He rig ability
oy avy a?ys a?vys (%

Yield (kg/102) 179.50 710.53 510. 34 1896.11 14.44
Seed wt. (gr/100) 23.70 1.14 0.10 3.21 95.03
Maturity (days) 18.44 1.89 0.11 13.44 84.78
Plt. height (cm) 14.01 8.96 6.73 3.08 59. 82
No. of pods/plt. 38.68 2.78 19.55 24.15 65. 35
Protein(%) 0.63 0.78 0.62 0.44 42.86
0il(%) 0.26 0.02 0.43 0.35 52. 00
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Table 4. Yield, coefficient of regression and correla-
tion for 17 lines of soybean grown at three
locations, 1976 to 1977.

Yield | Coeff. of | Coeff. of
Lines regression|correlation
(kg/10a) (b) ®
KAS 100-3-2 197.50 0.76 0.74
100-7 250. 32 1.05 0.91
102-3 238.78 1.14 0.95
132-3 205. 07 0.69 0.70
150-2 259. 03 1.33 0.94
150-9 302.63 0.98 0.97
150-13 213.92 1. 06! 0.94
171-2 251.73 1.03 0.85
171-3 227.58 1.19 0.76
172-9-2 272.53 1.27 0.95
181-5 278.42 0.73 0.74
200-3 249. 45 0.64 0.60
200-27 304. 30 1.45 0.89
200-30-2 289. 30 1. 25 0.85
320-4 274. 45 0.44 0.57
330-6 287.58 1,37 0.96
547-2 197.52 1.15 0.86
KEX-2 205. 67 0.97 0.83
Bong-Eui 226.45 0.58 0.53
Chungbuk-Baik 212. 33 0.69 0.64
Clark 208.72 0.54 0.71
Average 244.60
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Table 5. Standard error of line mean for various numbers of years, locations and replications.

No. of locations

No. of

4 6 8 10
No. of replicates No. of replicates [ No. of replicates ' No. of replicates ‘ No of replicates

years

tje|w|v|o|w|1

E|w|r|o|wv|r]n|w

50.79; 48. 56; 47.40] 40.56] 39. 17| 38.45| 36.52

37.65) 36. 14 35.37] 29.77] 28.82) 28.34] 26.63
32.09( 30.92| 30.32( 25.17 24.42} 24.04] 22. 39
28.92; 27.94] 27,44 22.52| 21. 89} 21.57| 19.54

Gl o W DN

26. 83| 25.99| 25.56) 20. 76 20.22) 19.95| 18. 30

35.49( 34. 97} 34.32| 33.50| 33.08| 32. 931 32.25| 31.90
25.93| 25.57| 24.92) 24.35] 24.07| 23.83 23.36, 23.12
21.97) 21.55| 20. 86| 20.41| 20.18| 19.89; 19.51; 19.32
10.07| 18.82 18.91) 18.54; 18.35( 17.59 17.27| 17.11
17.89) 17.68) 17. 37‘ 17.05| 16. 89| 16.05] 15.77] 15.63
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Summary

The genotype-environment interactions for seed

yield and other important quantitative characters
were determined with 17 local lines selected on the
basis of high yielding potential at Keumgok experi-
mental farm tested at three different locations for
two years. An evaluation of adaptation and stabi-
lity of selected lines by regression analysis was
made, and also effects of the number of years, loca-
tions and replications on the variance of mean seed
yield was determined for further testing program.

The results obtained were as follows:

1. Variance for interaction component was signifi~
cantly larger than the genotypic variance for oil and
protein content, and yield in particular, while the
reverse was true for other characters. In general,
variance for genotype and year interaction was larger
than the interaction of genotype and location.

2. Heritability estimate for seed yield was as
lower as 14.44 per cent than those of other charac~
ters measured and a highest heritability value as.
95.03% per cent was observed for seed weight.

3. Among 17 lines tested, there were 12 lines
having higher yielding potential than that of stan-
dard check variety Bong-Eui, and nine of them
showed to have better adaptability to favorable en-
vironments with high stability, whereas three lines.
were likely to adapt to unfaborable environments.
without stability.

4. The expected standard errors of a line mean
yield were decreased as the number of locations,.
years and replications increased. An increase in the
number of years of testing was more effective where-
there were only a few locations. An increase in the
number of replicates had only a small effect on the:
magnitude of the expected standard error of a line
mean. »

5. Considering the estimates of interaction com-
ponent variances and the standard errors of mean.
yield, at least eight testing sites with three replica~-
tes will be most desirable to select high yielding
lines in a year. If further accurate evaluation was
three

desired, it is necessary to test more than

years.
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