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Table 1.* Variance of S; ¥ for different combinations of K (number of genotypes) and

N (number of environments) generated from a discrete uniform distribution

(1, 2, -+ K). Values are based on 5000 replications.

N

K

4’5(6‘7!8‘9‘10 11]12 13 14‘15116[17’18]19]20
4 | a2 013 o010 007 aos Q05| Q04 004 003 003 003 002 Q02 002 002 002 002
5 | 031 02| 16 ol2 olo 009 0.07 aosl 005 G053 0.05 004 Qo4 003 Qo3 003 003
6 | a46 Q30 023 018 015 013 Q11| Qo9 008 007 007 008 008 05| 00s| cosl Qo4
7 | 06l Q42 032 0.25 0.20] Q16| Q14 Q13 012 a1l 009 0.09 008l o7l 001l 00l Q08
8 | 08l 056 042 033 Q26 0.22 0.20 .18 .16 014 Q12 012 0.11] ol 009 aoal cos
9 | 104 072 053 040 035 029 .25 0.22 019 Q17 016 015 014 012 o172 011l 010
10 | 125| 87 Q65| 053 Q44 037 032 023 028 02| 019 a1l Q16 01g o014 013 013
11 | 163 108 086 057 052 043 Q38 034 .20 028 24| 0.23 020 19 18l 016 016
12 | 187 125 Q94 074 059 051 0.5 040 034l 032 0.2 028 02| 028 029 6200 019
13 | 224/ 151 103 093 69| 060 0.55 047 0.42 038 035 032 029 023 026 024 023
14 | 262 169 136 1.00 086 074 064 0.52 047 045 039 036 034 031 029 a1 023
15 | 296 202 156 110 103 084 Q71| 0.65 054 050 44| Qa3 039 037 034 31| Q29
16 | 330 218 160 135 108 092 077 0.73 061 a0l 052 Q47 45| 040l 033l a3sl 034
17 | 3718| 251 186 163 122 1.05 089 .80 0.72 066 060l 053 049 048 03 0ai| 037
18 | 425 289 203 175 146 122 104 087 Q75| 072 067 Q61| 055 053 050 046 044
19 | 462 311 236 198 Lell 133 114 102 093 087 073 0.69 063 088 054 050 049
20 | 508 356 276 217 185 146 123 119 099 090 0.86 Q74 070 066 061 057 052
21 | 590 383 3.3 234 187 156 134 12711 1.09] 1.02 091! 082 078 073 067l 03 060
22 | 628 423 3.0 255 2.4 177 149 132 122 112 1oi| 093 085 079 071l 067l 065
23 | 682 477 357 279 2271 186 167] 145 137 121 111| Q98 094 0.86 a80 085 077
24 | 748 518 361 293 245 2.23 176 160 144 123 121 109 107 096 086 085 077
25 | 829 561 431 341 260 233 204 173 159 145 132 122 111| 104 092 080 084
26 | 845 607 446 362 3.05 245 2.9 201 175 148 140 129 1200 108 1o 097] coo
21 | 960l 667 472 392 3.21| 277 237 213 181| 163 151 135 123 121 112 105 099
28 | 997 703 515 407 363 285 244 225 184 171 189 147 138 128 129 111l Loa
29 | 1098 747 554 453 373 298 259 234 200 198 177 158 130l 132 125 L21| 114
30 | 1152 780l 571 478 377 346 285 250 2111 201| 187 170 157 148 139 127 120

*This table is taken from Nassar and Hiihn (1987).
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Table 2. Data on five barley varieties grown in six sites, used by Yates and Cochran (1938).

Totals of three plots, in bushels per acre.

Variety
Site Site Effect
1 2 3 4 5 Mean
1 161.7 187.7 200.1 196.9 182.5 1858 — 164
2 247.0 257.5 262.9 339.2 253.8 272.1 69.9
3 185.4 182.4 194.9 271.2 219.2 210.6 84
4 2187 183.3 220.2 266.3 20Q0.5 2178 15.6
5 | 168.3 1389 165.8 151.2 184.4 161.1 — 411
6 © 1546 143.8 146.3 193.6 19Q1 165.7 — 365
Mean 1888 182.3 1984 236.4 205.1 202.2
Table 3. Corrected values and their ranks on barley varieties grown in six sites.
Totals of three plots, in bushels per acre.
Variety
Site
1 2 . 3 4 5
1 175.1(2) 207.6(5) 203.9(4) 162.7(1) 179.6(3)
2 260.4(2) 217.4(4) 266.7(3) 308.0(5) 250.9(1)
3 198.8(2) 202.3(3) 198.7(1) 237.0(5) 216.3(4)
4 232.1(5) 203.2(2) 224.0(3) 232.1(4) 197.6(1)
5 178.7(4) 158.8(2) 169.6(3) 117.0(1) 184.4(5)
6 168.0(4) 163.7(3) 150.1(1) 159.4(2) 187.2(5)
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Table 4. Computations of the S;™ (m=1, 2) statistics and the chi-square tests for 5 varieties
of balrey grown in 6 sites. The expected mean and variance under the null hypothesis
are presented for each S; ™ statistic.

Variety i S; Z; S; @ . Zi@

1 3.17 1.53 0.03 177 0.07

2 3.17 1.40 0.25 137 Q55

3 2.50 1.40 Q.25 1.50 0.34

4 3.00 2.21 2.18 3.60 3.49

5 3.17 2.20 2.25 3.37 2.58

Sm 5.56 7.00
Ho: E(S; ™) 1.60 2.00
Var(S ™) Ql6 073

K3 o WEIBLIARAE » FIFH_ LR ~ORHHA » TREAEHRIERLYEEREL - SO
=5.56 % S® =T.00 iy MABRE R HBERME (Caas=11.1) » BEHE 2 » 3 5 BAER BB
P REBEER o FIRG » b B — AR > B — Z O H Z0O AREZFAERE o=
3.84) s WIRIMIEN BEF R » 5 5 MAEREHBREEORE -

M% 2 2 & TEHIEN (site effect) W4T > LIHIE 2 M2HE(A 69. 95K » BRAFIR A A
2 TH0R 5 2 — 4L 1ER ) » SR 5 32 EH B A B BRI » T A s RS b (3t
ERAYEER o R » RFREGLTE HH8 2 085 > SHFH ov  DRAEN BEENEE
S® > S® EHAER 5 MAKMMEL 5 BARBETHRIE  SEFINREKS o KohaLRAZE
WERBUSEE R0 » AXEERMREES 2 HER (ack of fit) RENTEE » WERMEHE
# » RN & LR MGRREGE ST RIE (£6) » MR » EBHS VR

Table S. Phenotypic mean(m), regression coefficient(b), coefficient of variation (¢v) and two
nonparametric measures of stability (S, S® ) for the yields of the barley varieties.

Variety
1 2 3 4 5
m. All* 1888 182.3 198.4 236.4 205.1
—H 177.7 167.2 185.5 2158 195.3
-L 193.5 1909 204.9 253.4 : 209.2
bt All 0.84 ' 0.99 095 ) 161 061
—H 0.87 0.79 1.00 192 043
—L 093 0.96 0.99 1.46 0.65
cv All 19.46 23.34 20.69 28.89 1336
—H 14.62 14.21 15.79 23.90 771
-L 2016 21,58 20,64+ 23.85 13.61
sw All 1.53 1.40 1.40 2.21 2.20
—H 1.60 1.40 1.40 2.40 2.00
—L 1.60 1.60 1.60 2.40 2.20 -
S @ All 171 1.37 1.50 3.60 3.37
—H 1.70 1.70 1.30 4.20 2.80
—L 1.70 1.70 1.70 4.00 3.20

+: All=All site )
—H=Exculding highest yielding site.
— L=Exculding lowest yielding site. ‘
++: All regression coefficients are significant at 5% level under Ho : b=0 and their residual error
are also nonsignificant when test against the experimental error,
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Table 6. Bartlett’s test of homogeneity of variance on the regression error mean squares.
Variety
1 2 3 4 5 x2
All 175.6 1986 207.0 339.6 136.7 0.85
—H 233.4 213.6 212.6 3325 139.6 072
-L 168.6 260.5 255.2 260.2 171.3 193
125,0.05=9.488.
Table 7. Coefficient of variation of b, cv, S™ (m=1, 2) for 5 varieties of barley.
Variety
1 2 3 4 5
b 5.21 11.81 2.10 14.10 20.80
cv 16.69 24.58 14.78 11.33 28.86
Sw 2.56 781 7.87 3.18 541
S@ 2.35 11,98 13.33 711 9.37
Table 8. Correlation among m, b, cv, S® and S@.
b cv S S @
m All 0.71 047 0.82 0.84
—H 0.66 Q49 0.92% 0.89*
—L 0.75 0.35 0.86 Q.89*
b All 0.95% 0.30 0.32
—H 0.98%* 0.57 0.64
—L Q.88% 0.35 0.43
cv All 0.03 Q04
—H Q.40 048
—L —Ql2 — Qo4
S All 1.0C**
—H Q.98%*
—L 1.00%*

*, ¥*=gjgnificant at 5% and 1% level, respectively.
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Studies on Nonparametric Method of Phenotypic
Stability. I. Comparison Between Nonparametric
and Parametric Measures:

Hsiu-Ying Lu?

Summary

Coefficient of variation (cv) and linear regression (b) are useful to evalute the
phenotypic stability of genotypes over environments. However, a proper use of these
two parametric measures requires some statistical assumptions, and their estimates can
be unduly influenced by one or two outliers for small samples. A nonparametric method
for stability based on the ranks of genotypes in each environment is proposed by Nassar
and Hiithn (1987). The purpose of this study is to test the reliability and applicabillity
of the nonparametric method by comparing the nonparametric with the parametric
stability measures. The comparsion is made using data on 5 genotypes (varieties) of
barley in 6 environments (sites) from the yield trials of Yates and Cochran (1938),
with and without excluding the highest or lowest yielding site.

Nonparametric measures requires less statistical assumptions, and are easy to use.
Furthermore, addition or deletion of one or a few observations is not as likely to cause
great variations in the estimates as would be the case for parametric stability measures.
The nonprarmetric measures correspond to a biological concept of stability. The results
indicated significant positive correlation between the cv and b, and showed no correlation
between nonparametric and parametric stability measures.
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2. Statistician, Department of Agronomy, TARI. Wufeng, Taichung Hsien, Taiwan 41301, R O. C.
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