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M E XAZRREARTKIZAN G AN EEZHAME HMH(6 MEABRA MG MHIA
ZRABREIG)CH, BB MR A Gk E K MW X R SR LW, FAAE B ARG 2
AR CH, HE ) 2 WA X HE A 2 7] I A 7 BE B 30 i 22 A8 1. FF AL M A% 19 7 3
CH,HH A EW A AR E 37.6% (P<0.01), M EHnEZr T ERALELEKEN. BA
AKX ABREEN CH,HEREENERATHERERFEEMK,(E CH, 3K S 4 KAk
hxZAEGMEATNR Ahe L FASRA CHARLES RS EREEAX, MAAH
BREHHAFEE. EEF A L NABEE CHERLEESHEAYE A& ERKRKE
BHERZOHA MEABRFANHAATEZ WABEAH CHAXREREZERZH THERA
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CH, emission features of leading super-rice varieties and their relationships with the varieties
growth characteristics in Yangtze Delta of China. YAN Xiao-jun', WANG Li-li', JIANG Yu',
DENG Ai-xing”, TIAN Yun-lu’, ZHANG Wei-jian'? ('Institute of Applied Ecology, Nanjing Agri-
cultural University, Nanjing 210095 , China ; >Ministry of Agriculture Key Laboratory of Crop Physi-
ology, Ecology & Production, Institute of Crop Science, Chinese Academy of Agricultural Sciences,
Beijing 100081, China; *Institute of Rice, Nanjing Agricultural University, Nanjing 210095, Chi-
na). -Chin. J. Appl. Ecol. ,2013,24(9) . 2518-2524.

Abstract; A pot experiment was conducted to study the CH, emission features of fourteen leading
super-rice varieties (six Japonica rice varieties and eight Indica hybrid rice varieties) and their re-
lationships with the varieties growth characteristics in Yangtze Delta. Two distinct peaks of CH,
emission were detected during the entire growth period of the varieties, one peak occurred at full-
tillering stage, and the other appeared at booting stage. The average total CH, emission of Japonica
rice varieties was 37.6% higher than that of the Indica hybrid rice varieties (P<0.01), and the
differences in the CH, emission between rice types occurred at the post-anthesis phase. For all the
varieties, there was a significant positive correlation between the total CH, emission and the maxi-
mum leaf area, but the correlations between the CH, emission and the other growth characteristics
varied with variety type. The total CH, emission of Japonica rice varieties had a significant positive
correlation with plant height, while the correlations between the total CH, emission of Indica hybrid
rice varieties and their plant height were not significant. The total CH, emission of Indica hybrid
rice varieties had significant negative correlations with the total aboveground biomass, grain yield,
and harvest index, but the correlations were not significant for Japonica rice varieties. The lower
CH, emission of Indica hybrid rice varieties was likely due to their significantly higher root biomass,
as compared with Japonica rice varieties.

Key words:; climate warming; food security; greenhouse gas; productivity ; super-rice; Yangtze Delta.
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Fig.1 CH, emission fluxes of Japonica super-rice (a) and In-
dica hybrid super-rice (b) during entire growth period.
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Table 1 Total methane emissions and their contribution rates of Japonica super-rice and Indica hybrid super-rice at different

growth stages

P FESAY HEHC R B -4 e 43 BES] - h i A - L
Super rice type Total Seeding-tillering stage Tillering-heading stage Heading-maturity stage
emission bt ko Hie i ko e it e
(g-m™) Emission Contribution Emission Contribution Emission Contribution
(g+m?) rate (% ) (g+-m?) rate (% ) (g+m?) rate (% )
FEFE Japonica rice 10.9 5.4 49.7 2.5 23.1 3.0 27.2
HUFE Indica rice 6.8 4.4 64.4 1.3 18.5 1.1 17.1
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x2 HABLBEAHNBRATBRB/EIERTEHERES CH M S EEXYE

Table 2 Relationship between plant growth characteristics and total CH, emissions of Japonica super-rice and Indica hybrid

super-rice
R A A B BORM MR s BOOREY R RE SEYRE FRTE ORI
Super rice type Plant height ~ Maximum Maximum Maximum Root- Aboveground Yield Harvest
(em) leaf area tiller No. root biomass  shoot ratio biomass (g-m?) index
(em? - (tillers - (g - plant™) (g+-m™?)
plant™) plant™)
S A H{H Mean 81.7 733.6 10.2 5.3 0.33 1920.2 962.5 0.5
A
Japonica tice r 0.466 " 0.492" 0.046 0.158 -0.085 0.003 0.115 0.175
ol E H4{H Mean 106. 8 1287.2 11.0 9.1 0.35 2537.0 1158.1 0.5
MRS
Indica rice r -0.392 0.444 " 0.045 -0.634" -0.49%4 -0.466 * -0.684" " -0.567" "
* P<0.05; * * P<0.01.
15ra oH L5ra ® Br
o R/S
12 12
09 r 0.9
o
o
o °
o6t ° o6t « °
a5 Bt
R 2 0.3 Rgo3
m‘.é 15 R :“E% 1.5
SE7 SE [

12t 12 ¢
09t 09t
]
0.6 ' : : : ' 0.6 ' . : : '
0.5 0.8 L1 14 17 20 0.5 0.8 11 14 17 2.0
2 BERGEZUR (a) FORIBY 2R S 9A (b) CH, HERC S 5 3 BERGEZIUR (a) FORIBY 2R S 9R (b) CH, HER S
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Fig. 2

height (H) and maximum leaf area (A,) of Japonica super-rice

(a) and Indica hybrid super-rice (b).
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R A, RRERER 1.7 £5(P<0.01).
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Relationships between total CH, emission and plant

9 T

Fig. 3

growth characteristics of Japonica super-rice (a) and Indica hy-

Relationships between total CH, emission and root

brid super-rice (b).
B, : iAW Root biomass; R/S: 3 H Root-shoot ratio.
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Fig.4 Relationships between total CH, emission and plant pro-

ductivity of Japonica super-rice (a) and Indica hybrid super-
rice (b).
Ab: BEY) Aboveground biomass; Y= Yield.
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