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Comparison of Evaluation Methods for High Yield and
Stability of the New Barley Strains
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LI Guogiang', WU Xiancheng', LI Jiang', ZHANG Rui'
(1. Dali Academy of Agricultural Sciences and Technology Extension, Dali 671005, China;
2. Seed Administration Station of Nanjian County, Nanjian 675700, China)

Abstract; The high-yield and stability of the new barley strains in the regional trials were analyzed by
coefficient of variation method, high and stable coefficient (HSC) method and AMMI model in Dali dur-
ing 2011-2013. The results indicated that all these methods could provide reference for selecting new
barley strains with high and stable yield, but each method still had some limitations. The method of co-
efficient of variation combined with average yield was simple, intuitive and easy to understand and fo-
cused on revealing yield stability, but difficult to ensure reliability and reflect the interactions between
the genes and environment. High stability coefficient method focused on reflecting yield ability and more
practical, but its instability was easily covered by high yield. AMMI model analysis not only effectively
revealed the influence of three factors ( environment, genes and interaction of genes and environment) on

barley strains, and the analysis process was rigorous and the result had high reliability, but also was very
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sufficient for the classification of yield potential and stability, so could be preferentially chosen to evalu-

ate high and stable yield of new barley strains in the regional experiment. Based on the analysis results
by three methods, we found that strains 052DM3-8-8 and 071DM11-7 had high and stable yield;
052DM3-3, 071DM114 and Feng03-39 had high and unstable yield; S500, Feng03-9, 071DMI16-1,
and 071DM16-4 had low and stable yield or low and unstable yield; and the 052DM3-8-8 had the high-

est yield among them, with suitable stability parameters and high production potential.

Keywords: the new barley strain; high-yield and stability; coefficient of variation; high and stable

coefficient; AMMI model; comparison
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Tab. 1 The yield performance of barley strains in two years of regional trials
= % -, BFEKF
Y B (R) AN iﬁz/ ij He R IR i/}t 'Jj/{i\ significant levels = gofor v
No. strain (kgyi;; (667 .mZ) ) LK (ke /% iﬁ et:tag/z e Ve
yield (667 m*) ~']  range
B 052DM3-8-8 0.771 514.03 47.78 10.25 91. 67 a A 1
C  071DM114 0.763 508. 81 42.56 9.13 83.33 a AB 2
A 052DM3-3 0.763 508. 60 42.35 9.08 75.00 a AB 3
G JA03-39 0.751 500. 41 34.16 7.33 75.00 ab ABC 4
D  071DMI11-7 0.747 498. 30 32.05 6. 87 83.33 abe ABC 5
I S500 (CK) 0. 699 466. 25 — — — bed ABC 6
H X039 0. 696 464.23 -2.02 -0.43 50. 00 ed ABC 7
E  071DMI16-1 0. 683 455. 58 -10. 67 -2.29 41.67 d BC 8
F  071DM164 0. 677 451. 46 -14.79 -3.17 33.33 d C 9
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Tab.2  Yield and its stability parameters of tested strains
G5 WA (R) T/ bR SD, 5 AR EEES
No. strain (kg - m™) yield standard deviation CV./% ik rank HSC,/%  {si¥X rank
B 052DM3-8-8 0.771 0. 145 18.75 5 78.24 1
071DM11-4 0.763 0.174 22.82 9 73.57 4
A 052DM3-3 0.763 0. 156 20. 42 7 75.82 3
G JX 03-39 0.751 0. 168 22.36 8 72.78 6
D 071DM11-7 0.747 0.139 18. 54 4 76.02 2
1 S500 (CK) 0. 699 0.116 16. 56 1 72.87 5
H JX 03-9 0. 696 0.120 17.27 2 71.94 7
E 071DM16-1 0. 683 0. 123 18. 04 3 69. 92 8
F 071DM164 0.677 0. 131 19.39 6 68. 18 9
SEH4E mean 0.728 0.141 19.35 — 73.26 —
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Fig. 1 Scatter diagram of yield and coefficient of variation
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Tab.3  Variance, joint regression and AMMI analysis of the yield performance in two years of barley regional trials
REFT AR
Jiik AR SEACU A P 5 - FIE Y/ % RIS %
methods source of variance df SS MS percentage  percentage of
of total SS  interaction SS
BHY sum 323 9.597 4 0.0297
AbFE treatment 107 8.88387 0.0831 25.3194"" 92.62
Ay year 1 0.5813 0.5813 177.1798" " 6. 06
FEPR (FhAP)  genotype 8 0.417 5 0.0522 15.9074*" 4. 35
s I\
VRl B (i5) environment 5 4.939 1 0.9878 301.0734"" 51.46
analysis of
. VxE 22 HAEH V xE interaction 40 0.5582 0.0140 4.2534"" 5.82
variance
VxY A HAEA VXY interaction 8 0. 068 6 0.0086 2.6130"" 0.71
ExY 22 H5AEH E x Y interaction 5 1. 906 6 0.3813 116.2223"" 19. 87
VXExY ZZHAER VXE x Y interaction 40 0.417 4 0.0104 3.1806" " 4.35
=22 error 216 0.708 7 0.003 3 7.38
B4 A1 joint regression 1 0.0362 0.0362 11.0327"" 6.49
4
BUSF] FLPH [B] I genetic regression 7 0.020 6 0.0029 0.8972 3.69
regression
. B8 environmental regression 4 0.0116 0.0029 0.8839 2.08
analysis
5% 7% residual 28 0.4898 0.0175 5.3317 87.75
AMMI A8 HAEJH interaction 40 0.5582 0.0140 4.2534""
fm IR PCAL 12 0.1302 0.0108 3.3064"" 23.32
AMMI 5 = e BUil PCA2 10 0.0847  0.0085 2.5822°° 15.18
del
MO B95 residual 18 03433 0.0191 61.5
e 7 A% «7 43RIFRIR0.05, 0.01 ACFH2E R WM T,
Note: “ %7 and “ % *” respectively show that significant differences in the levels of 0. 05, 0.01; the same as below.
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Tab. 4 The scores of significant IPCA axis and D, for strains

L ( =) IPCA1 IPCA2 D, firx
No. strain rank
B 052DM3-8-8 -0.1091 0.0672 0.0588 3
C 071DM114 0.1649 0.1300 0.0944 5
A 052DM3-3 -0.1247 0.2125 0.1024 7
G X 03-39 0.2586 0.0865 0.1293 9
D 071DMI11-7 -0.0884-0.0784 0.0525 2
I S500 (CK) -0.1088 -0.1401 0.0758 4
H X039 -0.1971-0.0442 0.0967 6
E 071DMI16-1 0.1631-0.2564 0.1272 8
F 071DMl16-4 0.0416 0.0229 0.0220 1
T — — 0.084 3

mean
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Tab.5 Correlation index between the related parameters
o bR SRR [EESES WK IR B
R Fzﬁi standard coefficient of high stability Euclidean
correlation index (7) yield (%;) o .. .. .
deviation (S;)  variation (CV,) coefficient (HSC,) distance (D,)
7o yield () 1
trifEZE standard deviation (S;) 0.8000%* 1
AR5 2B coefficient of variation (CV,) 0.594 6 0.9578** 1
k4 Z 40 high stability coefficient (HSC;) 0.8571%* 0.376 7 0.0957 1
WK GBS {E Euclidean distance (D, ) 0.1308 0.2650 0.2785 -0.0302 1
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