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Abstriét E].evaled atmospheric CO,-concentrations( ['CO, /) are the maip drlvmg force of global climate change, which directly and indirectly affect carbon and nitrogen
cyclingin the paddv écosystems. Therefore, understanding the response e of rice yleld-'and greenhouse gas emissions to long-term (more than 10 years) [ CO, ], from paddy fields
is of great slgmﬁecm(e for food security and future climate change assessment. In this study, strongly and weakly responsive cultivars were used as the experimental materials.

Based on d ‘free-air €0, enrichment ( FACE) platform continuously run for 14 years, two treatments of different [ CO, ] were set: a control(i. e., normal [ CO, ] and [CO,],)
and a 200 pmol -mol =" higher than [ CO, ], condition, ([CO,],). CH, and N, O emissions from the rice paddy fields were monitored in situ by static transparent chamber-
gas chromatography, and grain yields were also obtained. The results showed that compared with the [ CO, ], treatment, long-term [ CO, ], increased grain yields of the
strongly and weakly responsive cultivars hy 29%-31% (P <0. 05 ) and 12%-14% (P >0.05) , and CH, emissions of the strongly and weakly responsive cultivars were reduced
by 21%-59% and 11% -54%, respectively. Furthermore, N, O emissions from the strongly and weakly responsive cultivars were significantly reduced by 709% ( P <0. 05 ) and
40% (P <0.05), respectively. The shori- and long-term responses of grain yields and CH, emissions from rice paddy fields to [ CO, ], were significantly different.
Specifically, with the increase in the duration of [ CO, ], the increases in rice yields and CH, emissions significantly decreased, while the N, O emissions showed no
significant changes. Therefore, under long-term [ CO, ], conditions, the strongly responsive cultivar has a high potential to reduce greenhouse gas emission and increase grain
yields.

Key words: CH, emissions; N, O emissions; paddy fields; elevated CO, concentration; the strongly responsive cultivar; the weakly responsive cultivar; grain yield
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Fig. 1 Temporal dynamics of air temperature and precipitation during the rice growing seasons in 2016-2017
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Table 1 Management of the paddy fields during the rice
growing seasons in 2016-2017
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Fig. 2 Response of the grain yield of different treatments to [ CO, ],

during the rice growing seasons in 2016-2017



5024 57

L 42 %

L
&

AEF KRR R 14.33% (P >0.05) 5 2017 45, #H 1L
TF[CO,],,[CO, ], Hhn S ZbFE A /K AE =& 30. 84%
(P<0.05), 440 W A HKAE =& 12.45% (P >
0.05). AT & , A/ [ CO, ], , [ CO, ], 3Hm S
AR KRB =R 30.04% (P <0.05) 80 W A4b 3
KRB 13.41% (P >0.05).
2.2 M CH, HEik

HI& 3 AT %1, 2016 ~2017 4E KR4 K2, ¢
WTE[ CO, ], ZE[CO, ], &M ,S 1 W A4bFH CH,
HETCH & 04 A8 AR A R R — 3, R B
1 K HERICAR WG i, v 0928 RS HE O R R A
Z AR B HEAK T I 8 T AL O 4 R AR AR
TP £ AL CH, HEE A ) 307 0 45 B ZZ A
2016 4, 4% AbFHAS FH CH, HE il & 04 (4 2 1 3 7E
ARG %S 37 d,[ €O, ],-S FI[ CO, ] .-S kb3 1) i
i 4% % & 31.03 mg-(m’-h) " HI 18.13
mg-(m’+h) ~'; W[ CO,],-W &b HLFI[ CO,],-W 4b

mg-(m’-h) " [ 3(a)].2017 4, 4% &b # F5 W
CH,, HF 7538 = W (8 3 1 BAE B Bk 5 0 56 41 d,
[CO,],-SHI[CO,],-S kb H Y 1& 4 5 51 R 30.27
mg+ (m”>-h) "'f123.95 mg-(m>-h) ' Mi[CO,],-
WAL HFI [ CO, | .-W Ab 35 1 {5 43 51 S 41.76
mg+(m>-h) "' f132.98 mg-(m*-h) ' [E3(b)].
XFI[ €O, 7,,[CO, T, FEMR S 1 W A ¥AS B CH,
Helm & (K 03).

2016 ~2017 4F/KFE K2, & Ab PEAR 2= CH, HE
BB ENER 2 B, [CO, ], AI[CO,], &M F, 44k
PHFE H CH, HE R 878 B4 Bk 228.33 ~
351. 18 kg+hm 2 F1 105. 78 ~312. 46 kg-hm 2; 5%}
NHY[CO, ], AbHAHE [ CO,].-S FI[ CO,],-W kbR
7E 2016 4F 53 5| BEARFE H CH, HERCR # 59% (P <
0.05) F154% (P <0.05) , 7E 2017 4E4> BIFETR 21%
(P >0.05) f1 11% (P >0.05). 3 HTCO, ],
[CO, ], £ TR S™hb Bl (RAS I CH, ﬁFﬁé&"ﬁ% g

_,-' i 1 N
R W AE 4 W N 27,73 mg-(mz'h) - *ﬂ 18. 44 :J:WM\IE(%:ZZ) | ! ‘_,r"
60 ‘ 60 : ‘
() 20164 m— [CO.S (b) 20174
==-0-- [COyJe-S
—@— [COyJ-W
45 + -0 [COpleW 45
=z B
PE mé
é" 30 %n 30
= =
F 15t Z 1
o ]
0 r 0
06-18 07-16 08-13 09-10 10-08 11-05 06-18 07-16 08-13 09-10 10-08 11-05
HM (H-H) HI (H-H)
32016 ~2017 EXBEKSFZAAEREE CH, HES
Fig. 3 CH, fluxes of different treatments during the rice growing seasons in 2016-2017
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Table 2 Total CH, and N, O emissions from rice paddy field under the long-term [ CO, ], condition
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[ CO, ] .-S 4 B W W H 5 5 K 596.59
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