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Screening for and evaluation of rice(Oryza sativa) varieties with low methane emission and high yield in South
China

HUANG Nong-rong, LIANG Kai-ming, ZHONG Xu—hua, PAN Jun—feng, LIU Yan—zhuo, PENG Bi-lin, FU You-giang, HU Xiang-yu,
TIAN Ka, KONG Qing—ni

(Rice Research Institute of Guangdong Academy of Agricultural Sciences, Guangdong Key Laboratory of New Technology for Rice Breeding,
Guangzhou 510640, China)

Abstract: Adopting rice varieties with high yield and low methane (CH,) emission is important for food security and environmental protec-
tion in China. However, the evaluation of such rice varieties with both high yield and low CH, emission has rarely been documented. In the
late season of 2013 and early season of 2014, pot experiments were carried out to evaluate the CH4 emission, grain yield, and agronomic
traits of 50 rice varieties widely grown in South China. The CH, fluxes of the rice varieties were determined via the static chamber/gas chro-
matograph technique. CH, emission and grain yield displayed significant differences among the varieties. The amount of CH. emission
ranged between 7.37 and 21.10 g+ m™ throughout the growing period for the early—season rice and between 1.37 and 13.97 g+ m™ during the

period from tillering to panicle differentiation for the late—season rice. The grain yield ranged between 0.40 and 0.65 kg+m™ for the early—
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season rice and between 0.59 and 0.87 kg - m™ for the late—season rice. According to cluster analysis, the tested rice varieties were divided

into different groups based on grain yield and CH4 emission. Among the 50 varieties, Huanghuazhan, Wuyou308, Fenghuazhan, Tesanai,

Molizhanxuan, Guangchaosimiao, Zhenguiai, Guanghui998, and Qiguizao25 were classified into the groups of high yield with low emission,

high yield with moderate emission, or moderate yield with low emission. Furthermore, Huanghuazhan and Wuyou308 are the mega varieties

in South China, whereas Guanghui998 is the restorer line for many hybrid rice varieties widely grown in South China. Correlation analysis

indicated that the plant height and leaf area index were correlated significantly and positively with CH4 emission. Thus, these two traits

would be the important indices for screening varieties with high yield and low CH4 emission in rice breeding. Furthermore, there was an in-

significant correlation between grain yield and CH. emission, suggesting that it is possible to breed new varieties with both high yield and

low CH,4 emission.

Keywords:rice variety; low methane emission; high yield; plant traits; evaluation index
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Table 1 The selected rice varieties and code in the experiment of late season in 2013
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Table 2 The CH, emission flux of different rice varieties from the stage of tillering to panicle initiation (late season of 2013)
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Figure 1 Cluster analysis of methane emission and grain yield for selected varieties (late season of 2013)
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Table 3 The classification of different rice varieties according to the level of CH, emission and yield(late season of 2013)
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) L 2 (AR 0 b Y CHL HE 0 20 1) 5 1 1w
R HL A BEE Wk i ORS00 2 A6 2 108 S5 A TR O
Sy BT S S B IBORE B AR I AR L T AR
05 CH. AR GE 2 1Y AH ¢ R A3 5128 0.419..0.412 F1
0.200(n=320 .ro0=0.148 ) , 3] A {3 1E A0 ¢ 5 1fif 5 43
BER AR 5 R EUCH-0.030, ATk i /K-

AR B ZER CHAR (B B 5247 ik
PAGE A R R R A R AT

FHE R B M 45 F A0 26 5 B R, W2 CHL RS & 5
TR E B A G A T T R A G
Z K00 ) 4 0.331 F10.308, i 3] P<0.1(r,,=0.296) .
FKAE R, AT IA K R 1 TR R K, CHL HE R
s A FH IR R CHLHE R e 22 ; 1T CHL
Heme e SR 5 A L R i EREIORI 25 5
RIHKE R AN EE . BECHAE S 2EF
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CH. HERCR AR 55 /0 5 1t CHLHERC R SR 7~ i A
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3 e

3.1 KFkFEmM CH AR R E LB R 5
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Table 4 The grain yield ,amount of CH,4 emission in different growth stages

2014 4F 7.2 CHLHF i i /g m™ 20134EMZECH,  20144EREBRFH

i T 1A GRbG] J5 1 58y HecR /g m™ kg m™
IR72(CK) 0.78 1.60cd 8.45hcd 10.83bed 3.48 0.40c
1998 1.02 1.22de 5.89cd 8.13cd 2.49 0.54h
FEHl S 13 0.76 1.47d 8.59bhcd 10.82bed 2.30 0.44c¢
HAE 0.63 0.97¢ 5.77d 7.37d 1.37 0.53b
4k 308 0.68 1.61cd 9.59he 11.88bc 7.36 0.65a
] G 0.85 1.98be 9.82b 12.65b 9.50 0.56b
FE= b 0.99 2.19ab 17.92a 21.10a 11.78 0.55h
FH L 0.96 2.58a 17.17a 20.71a 13.38 0.51b

TE - 58 RS A 5 2R AR 5 R IR 1T 4 BB AL i 300 2 A R0 5 J 0 i D) R 45 S e ) 5 A 18 RS A 2 52 I 9 CHLHETL

o 2013 4R M CHARRCR S CH s e T A

5 KfERM CHANESEHRKZERBBEX R

Table 5 The correlation coefficient between the yield-related characters and CH, emission amount

&S E2IN 2EF Y FaA =i [FEIR ESA T FER FhiE
2014452 CH ki & 0.331 0.092 -0.131 0.014 0.166 -0.211 0.308 -0.401%*
2013402 CH HEI & 0.258% -0.054 -0.149 -0.213* -0.192% -0.243%* 0.035 0.178

(j: : %li,{.—:{: lﬁlﬁﬂ‘:} ﬂ\] 32 /l\ ,701=0.296,700:=0.349 , 1001=0.449 ; B%;;’FF lﬁlﬁy‘l 98 /l\ ,7005=0.194 6,700,=0.254 03 **ﬂ**ﬁj\%ﬂﬁﬁ?ﬁ?‘] P<0.05 *l] P<0.01
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