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Stability of yield and yield components of rice and correlation
analysis of high-yield related characters
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Abstract: In order to provide scientific basis for validation and application of rice varieties in arid and semi-arid ar-
eas, 6 rice varieties (lines) was planted in 6 different ecological sites in Heilongjiang Province to analyzed the stability of
yield and yield components (spike per hole, grains per spike, 1000-grain weight, and seed setting rate) of rice by using
AMMI model. The results showed that the interaction of genotype and environment (G x E) affected significantly on yield
and yield components of rice. Under the condition of various rice varieties (lines) planted in different regions, the stabil-
ity of yield and yield components was much different, in which the yield of Kendao 08 — 924 was the most stable. 850
Farm and Junchuan Farm were suitable for regional test of rice. The number of secondary rachis per spike and spike
length were correlated with all characters at significant or extremely significant level, except for seed setting rate and
yield. The rice yield was positively correlated with spike number at significant level, but it was not significantly correlat-
ed with other characters.
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Table 1 Tested varieties(lines) , average yield and plot code

SR P (FR) Test varieties(lines)

IS Test sites

R E4 S e W () P
Code Name Average yield/(kg*hm™2) Code Locations( farm) Average yield/(kg*hm~2)
gl Je ¥ 20 Longjing 20 10812.74 el 850 4<% 850 Farm 10340.46
2 1P41% 06 — 06 Raoxuan 06 — 06 9242.82 2 TG PHAY) Chahayang Farm 9746.36
3 B H 08 — 924 Kendao 08 — 924 10042.91 €3 FNN4EYH Junchuan Farm 10971.49
gd JLHE 9005 Beijing 9005 9295.59 ed FEHATT 4 3% Wutonghe Farm 9495 .64
2 07 - 1023 Jian 07 - 1023 10288.21 €5 290 464 290 Farm 8825.49
Y 257 131 Kongyu 131 9414.33 6 853 4¢ 1% 853 Farm 9717.17
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Table 2 Analysis of genotype (G) and environment (E) interaction for rice yield and yield components

FEEL/ X TR E FRLER 4L S
A SRR ” Snikes Der . . ~ . . . 7B Yield
SLITANA 1 i Spikes per hole 1000-grain weight Grains per spike Seed setting rate
Source of df @ i i {E #
; F F F F F
variance
5% F-value 5% F-value 5% F-value 5% F-value 5% F-value
AbFE Treatment 35 100 16.75" " 100 27.31" " 100 9.96" " 100 5.36" " 100 3.53""
FERA G 5 19.65 23.04"" 65.05 124.34™" 54.90 38.30" " 38.63 14.49" " 25.45 6.29" "
BZS-8D 5 53.19  62.36" " 17.20 32.89" " 18.87 13.16" " 15.22 57177 34.02 8.40" "
GxE 25 27.16 6.37"" 17.75 6.79"" 26.23 3.66" " 46.15 3.467 " 40.53 2.00" "
IPCA, 9 48.93 7.23"7 57.90 4.52"7 55.90 6.78" " 63.53 15.947 " 54.92 10.88" "
IPCA, 7 31.00 5.90" " 26.41 2.65" 33.27 5.19"" 23.31 7.51°7 26.36 6.71""
IPCA; + IPCA, — 79.93 — 84.31 — 89.17 — 86.84 — 81.28 —
%2 Error 9 3.01 — 5.70 — 3.66 — 1.79 — 2.24 —

Hoeox % Fl* 43R IR 1% M1 5% B E Ko SS% « 5 IR ESE-J5 R E 43 B o

Note: * * and * : Significant at 1% and 5% , respectively. SS% : Percentage of corresponding total sum of squares.
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Table 3 The stability parameters of yield and yield components of tested varieties (lines) and test sites
 REG HA/ AT B e i
A% Varieties Spikes per hole 1000-grain weight Grains per spike Seed setting rate Yield
Code .
(lines) IPCA; IPCA, D, IPCA; IPCA, D IPCA; IPCA, D IPCA; IPCA, D, IPCA;, IPCA, D
gl 756?@”20 -1.57 1.12 1.92 0.81 0.04 0.81 -0.14 1.66 1.67 0.02 0.10 0.11 -20.14 17.7326.83
Longjing 20
2 BRI 06 - 06 -2.02 -0.51 2.09 -1.54 -0.41 1.60 -4.64 -1.48 4.87 -0.21 -0.19 0.28 19.87 10.60 22.52
Raoxuan 06 — 06
BAE 08 - 924
23 Kendao 08 — 924 1.78 0.34 1.82 0.57 -0.64 0.86 0.45 3.72 3.74 0.00 0.06 0.06 -13.83-10.9117.62
o4 jhfj‘.ﬁ9005 1.25 -1.10 1.67 0.00 0.96 0.96 3.40 -2.27 4.09 0.30 -0.10 0.31  34.65-25.1542.81
Beijing 9005
# 07 - 1023
25 Jian 07 — 1023 -0.12 -1.72 1.73 -0.15 0.68 0.69 0.33 -1.47 1.51 -0.02 -0.02 0.03 10.39 26.76 28.71
ZH 131
26 0.68 1.88 2.00 0.31 -0.63 0.70 0.61 -0.16 0.63 -0.08 0.15 0.17 -30.93-19.03 36.32
Kongyu 131
‘44 > 7\_\[];
s it IPCA, IPCA, D, 1IPCA, IPCA, D, IPCA, IPCA, D; IPCA, IPCA, D, IPCA, IPCA, D,
Code  Test sites
850 44
el 0.55 -0.42 0.69 -0.01 0.78 0.78 -2.16 1.81 2.8 0.14 -0.08 0.16 43.02 -13.99 45.23
850 Farm
I B A S
e2 ks 0.65 -0.73 0.98 0.47 -1.14 1.24 -0.59 -2.83 2.90 -0.12 0.13 0.18 17.88 14.01 22.71
Chahayang Farm
1143
€3 ) IZQZK -1.61 -1.29 2.07 -0.44 0.44 0.62 1.13  2.90 3.11 -0.05 -0.17 0.17 -7.47 36.82 37.57
Junchuan Farm
ST o
e4 ELERES 1.28 -0.96 1.60 0.83 0.35 0.90 -0.87 1.13 1.42 0.25 0.02 0.25 -14.97-18.4023.72
Wutonghe Farm
B?
e5 200 45 1.36 2.07 2.48 0.58 -0.08 0.59 -2.20 -2.03 3.00 -0.01 0.17 0.17 -25.05-8.89 26.58
290 Farm
853 44
€6 853 Fam -2.23 1.33 2,59 -1.43 -0.34 1.47 4.69 -0.97 4.78 -0.20 -0.07 0.22 -13.41 -9.56 16.47

2R IPCA, il IPCA, A2 H B /R 7= i SOF B R 1 £ A

Note: The subscript number in IPCA; and IPCA,; represents the principal component value of yield and yield components.
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Fig.1 AMMI biplots (IPCA; — IPCA,) for yield of rice
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Table 4  Correlation analysis among yield, yield components and panicle traits

HCRH P b kS S hS kK ke MK B TRE BENCRISR R
cocfficient PB PM PL SB SM SL LB LM LL SPH TGW  GPS SSR Y
K— PB 1

F—PM 0.5 " 1

—PL  0.43"° 0.40" " 1

k=SB 0.4"* 0.16" 0.1 1

F1sM 0.11 020" 0.14" 072°" 1

JNZSL 0.05 0.00 030" 0.48° % 0.54"" 1

KK 1B 0.12 0.06 0.02 052" 045" 033" 1

K IM 0.08 0.11 0.08 0.44"" 051" 038" " 0.8"" 1

/MK IL 0.12 0.00 0.29% 0.36°" 0.46°° 0.54°° 0.70°F 0.78"" 1

BHCSPH  -0.13 -0.14" -0.12 -0.42"" -0.45"° -0.33°" -0.15° -0.15" -0.25"" 1
T-RiE TGW  -0.07  0.03 0.05 -0.41"" -0.48" " -0.23"" -0.18" -0.17" -0.14" 0.15" 1

RGPS 0.32°* 0.33°° 0.31°° 0.80°° 0.81°7  0.64"° 0497 ° 050" 0.52"" -0.55"" -0.46" " 1

ZEER SR -0.02 -0.11  0.06 -0.13  -0.13 0.03 0.01 0.04 0.13 0.2 024" -0.13 1
PERY 0.2 0.0 0.03 -0.1  -0.01 -0.05 -0.01 0.02 0.08 0.3 0.1  -0.07 0.09 1

Note: PB: Primary rachis in big spike; PM: Primary rachis in middle spike; PL: Primary rachis in little spike; SB: Secondary rachis in big spike; SM:
Secondary rachis in middle spike; SL: Secondary rachis in little spike; LB: Length of big spike; LM: Length of middle spike; LL: Length of little spike; SPH:
Spike per hole; TGW: 1000 — grain weight; GPS: Grains per spike; SSR: Seed setting rate; Y: Yield.
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