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Abstract By applying the theory of mixed linear model analysis ,methods for analyzing multiple
traits with unbalanced data from regional crop test were proposed. Variance components and co-
variance componences estimated by MINQUE method can be used in significance test for combined
linear contrasts of variety effects. The Jackknife method, which is a numerical resampling method,
can be used to obtain estimates and their standard errors of regression parameters for variety sta-
bility analysis on multiple traits. Variety stability can be evaluated by analyzing the confidence in-
tervals for regression parameters. An example of Yellow Revier regional cotton test is given for

demonstrating these methods im analyzing fiber strength and lint yield with unbalanced data.
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RMBEEH BN ELES TR ERE. IR ERBRBELERT FRSEEAY
Gitof, e EAET AR BAANEERBEMH AR ZH0H MANOVA) I
W, 35 A R R B AT 8% H (Linear Contrast) R4EiH 16, (B 5X M6 77 s M R BEH 4K
b4 BT AN HL I Bk 2 59 4E P45 3 (Unbalanced Data).
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Table 1 Estimates of variances and covariances for fiber strength (1) and lint yield (2)

T &S & HELBE Y00 b hrESE BES™&
Variance Strength Yield Covariance Strength vs yield
o% 0. 43 11.22 oy Q12) -4.70
of, 2. 37 17. 20 oL(12) -2. 85
otL. 8.73 - 297.19 oyL. an . -0.22
oby -0. 85 1.49 oGy a2 0.68
odL 0.63 20. 27 ocL(12) 6. 05
okyL. 32.11 79.52 SGYL . (12) -3.76

B ERBRUE SR THRE T SRR, HRE YR AERNEEENR 2 R RSk
A TR HRE T HEZ R 5% BERMBERRW, TE R0 F 848 R
BE S EBN T X RGP 12), T 206, 28,38 84-25 Fi & 155 DI 5 Fh S8 B B . 1,
RN RO BEFENRERRY, BE 2R B MR B 5T 5, s
PP B O P B MR B B AN B (R 206 FOF 28) B HEE T X I8 5 f, — 4 S Bl (32
B2 EFEETHRAEM. ZEERHNGHEILREN SYBERMNBZE BN T,

¥ 84-25 & 1729 - 28 A 3409 ¥ BV gt 206 # 155 F 12(CK)
A A
B B B B
C C C C
D D D

A2 HBWEE BHAMEEFFRELARGENM LTI 2 46 (C/SE)

Table 2 The z-values (C/SE) of linear contrast for fiber strength,lint yield and combined trait

LAEXT B OB T ¢ BEM>R
Linear contrast Strength Yield Strength & yield
(F 28.% 155)
5 (v 206 12) 4.41 -4.20 -0. 82
(3 84-25.7G 3409, 17)
" (4206, 12) -0.61 -8.48 -6.39

XfF- 28 A& 155 DA K B 84-25. 7 3409 MEM 17 5 HERBBEMET T/ (HHPHE
I EI R 206 A 12 BRARAY SR MERT LS R 5T 3% 2. BFh T 28 I 155 TSR LR ERE
EWEET PHRTE R R BT YBTERZRAREEHET PR M5 X5
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S EEFABENEREEN G SRR LNAFEREFER. X T3 84-25.7 3409
FOEA 17 =G B 1100 T3 47 4 Lo 38 BE MK T A B & L sh #p b 206 fep 12 89, (BRF

YRR B R R M P R R A R T A B AT A B B B A
SR 5 Fh 8 BT B2 AR 7 B S VAT T A S A T DT AR BE A 50 2R U 5 O A B e g —
UL HELBREMEEHERNBEEMTERII TR T8 AL LBENAMNEREX
FIEERETE>D, HHKRESE /DT oEEXE LB <), HMMERIAT 5501 KL~
BERETeMREE. HERHESELBENRERALAFEL ENER. GF
AR EESTRYE, A SRFAEREREMEARNERMER L ZRTAE ¥ (BEX 4
HEEE),T 28 WHEERK 0. 50<r<0. 82) BE/NTH 3409, 34 17 fMH 206 HHAZRZK ¢
>0.83). A FHAELBEMBINEHTROFED X REMEEFEZRRXE DS IHFE
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Table 3 Estimates of parameters and their 95% confidence intervals for regression analysis of fiber

strength amd combined trait on environment index in eight cotton varieties

B E B X HERY
5 # Intercept Slope Correlation
Variety HitE  EEXEH I ERXES fhitE EFXE
Estimate 95% C. 1. Estimate 95% C. 1L Estimate 95% C. I
HELERE
¥ 84-25 25.4 —7.7~58.4 0.79 0.48~1.10 0.57 0.40~0.74
iZ 1729 21.5 —29.1~72.0 0.78 0.23~1.26 0.47 0.26~0. 68
¥ 28 —41.2 —76.5~—5.8 1. 42 1.09~1.76 0.74 0.61~0. 88
f 3409 —2.5 —34.7~29.7 0.97 0.67~1.28 0. 66 0.49~0. 82
i 17 18.4  —22.4~59.3 0.82 0.44~1.20 0.57 0.31~0. 83
*H 206 14.5 —27.6~56.5 0.91 0.51~1.31 0.61 0. 39~0. 82
% 155 —14.2 —65.7~37.2 1.16 0.68~1. 64 0. 60 0.39~0. 82
1 12(CK) —19.5 —51.9~13.0 1.13 0.83~1.43 0.55 0.29~0. 82
HZaHER
o 84-25 —1.2 —24.3~22.0 0.97 0.73~1.20 0.83 0.73~0.93
32 1729 —2.5 —22.9~17.9 1. 00 0. 80~1. 20 0. 86 0.77~0.95
3 28 21. 4 —6.9~49.6 0. 84 0.55~1.11 0. 66 0.50~0. 82
A 3409 —10.1  —24.8~4.7 1. 06 0.93~1. 22 0. 90 0.84~0. 94
17 —7.2  —27.4~13.0 1. 06 0.86~1. 26 0. 89 0.83~0. 94
+ 206 —6.8 —24.0~10.4 1.14 0.97~1. 30 0. 90 0.84~0. 96
# 155 18.0 —3.8~39.7 0.82 0.61~1.03 0.77 0.61~0.93
F 12(CK) —12.5 —31.2~6.1 1.12 0.94~1. 30 0. 87 0.77~0. 98

F R & R o 57 07 35, AT LAGE & 0 01 B4R F0 B3R 8 KA 1Y 24 Fp A F i 4588
HEERB MG AEE. X X AL JRHR T EHAR AT, 5% A A SCR A S 950 17 7 B AG F i 8 30
HEMDFESBURKEN LET ZE5XE R T E5HT MANOVA) IS H M4 R B —
. (B A T A H 0 Bk 2% i XA 38 ekt , W BBk Fl MANOVA 77 B2 43 BT X 22 ok °F- 7 3U
B.ZHREEGEUHENM T FEUEE— KRB HEBR AR TEA K E &, FEH#TT
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KA Py FAN RS (R0 % i LR IZ1TIE & MG o BT ak ok, 4 BE 40 0T 2 T 00 F0 230 iy
RE R ROTLIT R T B MR SRS 4007 B 76 B v iz S04 00 T FL4E T
IBM 34 BIHY B4 L i

Mk RFIARK(1989~1990 )45 K 3R iX B 4 4R EL 38 & (g/tex) 4t

Add. table Data of fiber strength (g/tex) from Yellow River regional trial for cotton

& &K & ®  aswy 2 S S T (1990)
RE w2 ¥ xn EE b % 1 R OE T n R & @ 12
~ 84-25 1729 28 3409 17 206 155 (CK)|84-25 1729 28 3409 17 206 155 (CK)
1 AFRE 22.2 19.7 20.2 19.6 19.5 21.4 20.8 19.921.2 19.2 20.1 19.8 19.2 22.5 21.1 18.4
2 ¥ 21.1 19.0 21.1 183 21.3 21.3 20.0 18.7)22.2 18.4 22.8 19.9 20.5 22.4 22.3 20.0
3 WM 22,1 20.5 23.5 22.0 21.5 20.1 21.8 21.4[19.7 21.9 20.3 18.5 19.7 20.3 21.6 19.0
4 fFE 199 20.3 20.7 19.2 19.9 21.6 19.9 17.5021.5 20.2 21.2 18.3 21.5 22.2 20.9 19.0
5 fRHE 20.6 20.0 19.8 18.3 18.2 20.€ 21.4 20.322.1 19.8 21.6 19.9 20.2 19.5 18.9 17.0
6 i3 21.3 20.1 19.3 19.5 20.1 22.6 20.4 17.6]22.3 20.2 21.6 18.7 22.2 22.9 21.5 21.4
7 &% 20,4 20.5 20.1 19.6 21.2 — 19.6 18.3|/22.5 22.0 22.8 20.0 19.4 21.7 20.3 20.7
8 KK 213 19.6 19.9 19.1 20.0 19.2 21.3 17.5|/20.1 22.0 24.0 18.8 21.9 22.8 20.2 20.3
9 k¥ 231 20.0 21.4 19.4 21.0 20.6 21.8 19.0] 21.8 20.3 22.6 20.5 22.6 23.9 22.9 20.1
10 #®™ 20.9 20.3 20.7 20.4 20.5 21.4 20.119.222.3 20.5 22.5 21.8 19.5 19.0 23.3 13.5
11 =] 21.2 20.1 20.8 19.5 20.0 22.1 20.119.8]21.0 17.0 20.7 19.9 20.6 20.2 21.4 19.4
12 M 201 19.2 21.1 17.7 19.8 20.7 18.7 20.2( 19.6 20.3 20.2 19.8 19,6 20.0 22.4 19.9
13 B 23.1 20.9 23.8 20.4 20.9 22.4 22.4 21.5[22.0 20.7 20.7 20.2 20.2 21.5 20.4 20.0
14 HE 20.8 19.8 19.7 21.2 20.3 22.8 23.119.3)21.7 20.0 20.8 19.0 181 21.7 19.5 18.4
15 FH#H 20,9 21.0 20.0 18.7 18.7 21.0 19.6 19.0[19.5 19.8 20.9 18.5 19.5 29.4 18.2 17.5
16 %M 20.7 18.9 19.6 18.5 18.5 20.2 18.9 17.3[22.3 19.9 22.7 21.9 21.6 21.3 23.4 20.7
17 &  21.4 .20.1 19.7 20.3 19.4 21.8 22.6 20.5[20.7 23.8 21.9 20.1 21.6 22.0 22.5 20.9
18 ¥ 20.0 19.2 20.7 17.3 20.1 21.4 19.5 18.5)f — —  — e
19 ¥R 2.5 19.8 24.4 20.7 21.9 24.1 23.9 20.5(22.1 22.2 23.8 21.2 21.1 23.1 19.9 20.8
20 FH 21,1 181 23.6 18.9 19.7 20.7 21.7 19.5]22.5 19.9 22.4 18.4 19.6 21.5 20.6 18.9
21 ¥  21.8 21.7 20.7 19.0 20.0 20.8 23.2 19.8]19.3 18.6 20.9 19.4 19.4 21.3 21.8 20.5
22 BM  18.7 19.6 20.2 18.0 19.4 22.0 20.6 20.8[19.9 21.6 20.0 17.7 18.7 20.1 21.7 20.1
23 ®ME  19.9 18.1 19.4 17.7 22.2 21.3 17.9 17.7[/20.2 19.7 19.0 18.6 21.5 21.1 19.5 21.1
24 BB 19.6 17.1 19.7 19.4 20.2 20.5 22.3 19.9(21.3 19.0 18.6 18.6 20.2 20.0 22.§ 18.2
&% 3wk
1 BHMAEE SN LR IR FRREZSROUATEEETME V% B0, B T2Em & i,
1988

2 Morrison D F. Multivariate statistical methods. second edition. New York ; McGraw-Hill,1976

3 REFHEY SR, Y ST RBRE T E PR 57— B ¥R 4 FF. WL Rk 2 2 48,1993, 19
(1):7~13

¢ REAFREFEMD T ZHR S RERB T GO AW RFEEIR,1992,7(D  1~11

5 Finlay K W, Wilkinson G N. The Analysis of adaptation in a plant breeding programme. Aust. Jour. Agr. Reis. ,
1963,14:742~754

6 Eberhart S A,Russelll W A. Stability parameters for cmparing varieties. Crop Sci. »,1966,6:36~40

7 Miller R G. The jackknife-a review. Biometrika,1974,61;1~15

8 BT, B R, B 15 R RN R KRR BRI PEWEE,1991,19(5).:18~21



