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BEGAIAIAE AR EZ R (P <0.05). FA A CH, \N,0 22795 F 24 HEHOE & 4% 22 50 51 8 0.58 mg-(m’+h) ' 5.89
pge (m?+h) ' R 4. 06 mg- (m® +h) 7' 5.70 pg- (m®h) 7' TR Rl A SCUACHI R A S R PR A LA A R T S 22
G398 2.92 kg-hm > | 0. 097 kg-kg ™", A 435142 256 kg-hm > | 0.28 kg-kg ™" il 74« FLAL ™ 5 1 TRLVE 4 LU, o HLAR >
KB AZERG > A28 . ARG TOKFEFAE X CH, (N, O Z=7 T HEBGHE /3 e K FEFE X 9 27. 1% ~31.8% | 33.6% ~88.3% ; i
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Characterization of CH,, N,O Emission and Selection of Rice Cultivars in

Double Cropping Rice Fields

FU Zhi-giang'*, ZHU Hua-wu',CHEN Can' , HUANG Huang'"
(1. College of Agriculture, Hunan Agricultural University, Changsha 410128, China; 2. Key Laboratory of Multi-cropping Cultivation
and Farming System, Ministry of Agriculture, Changsha 410128, China)

Abstract: Methane and nitrous oxide emission fluxes of rice cultivars in the double cropping rice fields were measured by static
chamber-gas chromatography in field experiments. The results showed a single-peak pattern in seasonal variations of methane emission
and a double-peak pattern in variations of nitrous oxide emission for the early season rice, and a single-peak pattern in variations of
both methane and nitrous oxide emission for the late season rice. There was significant difference among the rice cultivars in the average
emission fluxes of methane and nitrous oxide during the whole growing season. The ranges for the methane and nitrous oxide average
emission fluxes were 0. 58 mg-(m*+h) ™' and 5.89 pg-(m’+h) ™' for the early-season rice cultivars, and 4. 06 mg-(m’-h) ™' and
5.70 pg- (m?-h) ~'for the late-season rice, respectively. The ranges of GWP ( global warming potential) contributed by the amount of

2

greenhouse gases emission and GWP per unit yield of rice cultivars were 2. 92 kg+hm ™ and 0. 097 kg-kg ™" for the early-season rice
cultivars, and 2 256 kg-hm > and 0. 28 kg-kg ™" for the late-season rice cultivars, respectively. The GWP and GWP per unit yield of
rice types were sorted in a descending order: traditional rice > the super hybrid rice > the hybrid rice. For the early season rice, the
methane and nitrous oxide emission fluxes of the blank region without rice were 27. 1% -31. 8% and 33. 6% -88. 3% of those measured
for the region with rice planted, respectively, whereas the corresponding percentages for the late season rice were 23. 8% -28. 8% and
38.6% -45.3% , respectively. Based on these results, Luliangyou No. 819, Jinyou No.402 and Xiangzaoxian No. 24 were selected as
suitable early-season rice cultivars, whereas Yueyou No. 9113 and Xiangwanxian No. 12 should be chosen for late-season rice planting.

Key words :rice; methane; nitrous oxide; emission characteristics; cultivar selection; GWP
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1.2 SEEHBEAL
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At RE 2 ISR 19 . WOR A, B34~/ X Bl
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1.5 b
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1 2RAE CH, SRHEIGE & 275 A8 4k, A rp
AL RERS ARG CH, HIEHOE 2 A5 B, W 1 B
TER ARG 24 d 24y, HE ik 3k B 7. 41 ~ 10. 89
mg+(m’-h) ~'. 5 H 25 HIFGAHEK I E , H S
CH, HE i s & 35T B, W EE S 100 %) R ol s 728
FBIRREEAY M 1.39 ~7.13 mg- (m*-h) ~". Hfi [ J5 7k

TRAEFIAR X, #E v /K AR BE A ], N, O HERHE & 38
1%, KA X 22 AR/ ZEHE = 00, 25 F1 Ak
N, O HEHE & /2 8 R A2 28R R A 43S Fa
5.7% . 5.8% M1 37. 4% ; W 1 )5 v /K BE 3 mp 4 | =%
Fi14b N, O HEjslcl &b 7% ki, 25 [ 4k N,0
HE G R K REFPRLIX Y 49. 7% ~84. 5% .

WIS KOS, CH, RO BB o~ 7o —
HE T EsEH. JoKREMIE (2 1) X CH, HE8E 7 15 T :E o B2 e %H
HOKRFRIHIE 22/ AR AR 2 P o, 2
Hil R K FEFIAE X () 28. 6% ~58. 8% , i [H 1 [i1] 2 %0
0 3.2% ~9.8% ,SKFMGII N 50% ~90% . ¥ 2
= 10
14 =
T 12F — FEFER19 —e—d{ld02 ¥ 10 ) )
< 10l 3 —— R4S o 2R 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
g | dokiesey | demm|  sokm | wTedRw |
é’ i I B
§ 4r E2 BEREESATEHEMEESTEN
% 2r Fig. 2 Seasonal variation in N, O emission flux of early season rice
= 0f
2 0510 15 20 25 30 35 40 45 30 55 60 65 70 75 80 2.1.2 BERESF CH, A1 N,0 HEGE ok
L KR F CH, HEBOBRE 22 5 3% (% 1)1
705 B K, 4 0 402 & /N, 2% H 0.58
il P ‘%E -H-§ _ T N N =, Y VAR
| M1 FRERAMRRETEL mg- (m®+h) !5 CH, 47 HEHCE Rt CH, B IR
Fig. 1 Seasonal variation in CH, emission of early season rice

A 2 A R K RS R K AR BE DT, N, O (19 HEK
AR, (A2 IR ARG 30 d 247 RIHE
KB R B0 {E, 35 3 10.02 ~ 58.46
pee (m?<h) ~tERURSHERCGE & 2% 3SR B R A
RIS WG FH 5 S 7K, 3 FPADKRE Y N, O HEjsm
T AR N 1,00 pg- (m?-h) ~'. 7EVE Tk
BRI S BT B HE i e B 68 P 2% 38 R HE G 2R
T ARAEHE H R, 2 A XN, 0ZF W HEOE R T

WHALL T L 705 Bk, 440 402 & /IN, CH, HEMUE
iR O 25 43 B 11,47 kgehm 7| 287
kg-hm > BHIRACHE 8 ACHE CH, 22710 HEBGE & 45
MO R MRS MK 0.14 mg-(m’-h)'. 0.02
mg- (m’+h) ~'; CH, Z=77 HERICE & A R T 434 L
WRE I, 2SS RRIR 2, B R 2 S AE AR, i 2247
M4 1.65 kg-hm 2 | 41 kg-hm 2. 254X CH, &7
S HERGE B ZE T HERUS R TR TR | K R AR
FEIXAY27. 1% ~31.8%.

®1 AEEBHEZHF CH, #1 N,0 HHSBHLE"

Table 1 ~ Comparison of CH, and N, O emission fluxes among the early-season rice cultivars
Rk ESHR : EHR ETR A =h
Var. 1 Var. 2 alfE) Var. 3 Var. 4 Blfz) Var. 5 Var. 6 Var.7 YA

I 3.61bc 3.50¢ 3.55 3.91a 3.33d 3.62 3. 66bc 3.51c 3.74b 3.64 1. 06

CH, | 71.09 68. 81 69.95 76.99 65.52 71.25 72.09 69. 15 73.55 71. 60 20. 82
I 1777 1720 1749 1925 1638 1781 1802 1729 1839 1790 520

I 7.27a  3.61bc 5.44 2. 64c 1.63d 2.13 4.32b 4.93b 7.52a 5.59 1.88

N,O I 0.143 0. 071 0.107 0. 052 0.032 0. 042 0. 085 0.097 0.148 0.111 0. 037
I 43 21 32 15 10 13 25 29 44 33 11

D VI M52 T HEROOH [ CH, , mg- (m?+h) ~'5 N,O, pge(m®+h) ~' ] ZEWHEBUE R (kg-hm ™) BRI (kg-hm ™) 5 Var. 1,
Var.2 Var.3 Var.4 Var.5 Var.6 Var. 7 535 CFKAG SR ARPIOE 211 BERIOE 819 T 1 705 . 44 402 1Al 17 5 M5 K 24 5 -5 AL 45
5y Al ARETFRFRRZESBE (P <0.05)

AKAEMAN N,O HEifEE 25 5 0 3, 0 HEGE T 5.89 pg-(m?+h) 7' N,O HEE S R IR0 F LA
PIEL LA SR 45 5 B, @0 402 FR AR, 2508 HUMI45 S IR, A 402 SN, W22 530 2 - 0. 116
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kg+hm | 34 kg-hm ; N,0 Z1EEHcE & B
S AR TS LUE R S K, AR IR 2, 2458
R d5c /N, B 22 43 9 e 3.46 pge(m®+h) 7' 0.069
kg+hm ™ 20 kg-hm . 25 [ X Z2 45 P HERGE & | &
T GRS KR RME X 33. 6% ~88.3%. 1t
AR ot AR A SRR () R v 34 KR i L
T £t 705 f i, &G 402 Hefif, B 254 292 kg-hm %,
WA > 2458 RT > MRASCRT W 2E 42 kg-hm ™2 TG
TKAE X SR K FEFPAE X 4 29. 1% ~29. 8% .
2.1.3 FLRFEALLPA R CH, F1 N, O HE & 5 b 22 5
oA

HH 3R 2 AT, LR b i DL 402 B, T

705 B A%, P Z A 251056 kg-hm >, BAf7 7 &
CH,, HEC: S Fh R A7 76 B 22 55, T AL 705 3
T4l 402, M2 224 3. 85 g-kg ™. Bifiif= & CH, HE
ORISR > BB AR > WG, 220 0.47
g-kg ™ B PR N,O HERCE 5 A A AEAE B 2
SOMRPA 211 2 T At 402, 1 25 R 18.29
mg-kg ™'y MPAACAE A E N,O HEUE &K,
HIRRIK 2, 2258 /N, 25 10. 63 mg-kg ™' HR
o= RS AR S T A 705 > BRI 211
> WA 45 5 > WIERN 17 5 > BEROE 819 > I
i 24 5 > 415 402 , #0252 0. 097 kg-kg ™' Z25H
AR LSRG > HHRS , 224 0. 05 kg-kg ™'

*2 ATABBIEMACFE CH, M N,0 H2LLR"

Table 2 Comparison of CH,and N, O emission fluxes per unit yield among the early-season rice cultivars

N - ESHR EHR ETR
FRA 5 R Var. 1 Var. 2 P Var. 3 Var. 4 P Var. 5 Var. 6 Var.7 PIE
SLPRF= R/ kg hm —2 6151 6133 6142 5651 6707 6179 6262 6522 6411 6392
BN =i CH, HElER /g kg ™! 11.56b  11.22b  11.39  13.62a  9.77c 11.53  11.51b  10.60bc 11.47b 11. 06
PN PR N,O HECR /mg-kg ™' 22.76a  11.4l1c  17.10  8.85d  4.47e 6.47  14.37bc 15.33b  23.40a 14. 86
BN P IR A kg kg ! 0.296 0.284 0.290 0.343 0. 246 0.290 0.292 0.270 0.294 0.285

1) Var. 1 Var.2 Var.3 Var.4 Var.5 Var. 6 Var. 7 53R AKRE AN ARFIE 211 BEBIE 819 T 4 705 . &t 402 AN 17 5 Al 24 5

WA 45 555 [Rl—AT AR PR 257 B3 (P <0.05)
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Fig. 3 Seasonal variation in CH, emission flux of late season rice
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Fig. 4 Seasonal variation in N, O emission flux of late season rice
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BRI ACTT A il 9.9% | 17. 4% . HHL
T R ARACRE L A4 3R L JE 7K A FhoRa X4 93] v 14
7.17.6.23 . 5.53 mg-(m>~h) ", 235 b 25 1 X
il 76.2% | 73.5% F1 69.7% . CH, HEjik &
BRI 13 5 i, B AR Y A 9113 & il
89.98 kg-hm *; HHIAG > MM ILCRE > 4 5Cfi, i
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Table 3 Comparison of greenhouse gas emission fluxes among late-season rice cultivars

N LSHR LHR LTR .
RESUE - - 25
Var. 1 Var.2 Var. 3 YI(E Var. 4 Var. 5 Var. 6 Var.7 YI(H
I 8.47bc 7. 84c 7.69¢ 7.77 7.69¢ 11.90a 9.24b 8. 80bc 9.41 2.24
CH, I 180. 82 167.52 164. 28 165. 87 164. 36 254. 26 197. 41 188. 02 201.01 47.87
i} 4520 4188 4105 4147 4109 6356 4935 4700 5052 1197
I 8.85¢ 8.36 ¢ 12. 44a 10. 40 11.29b 12.77a 7.70d 8.57¢ 10. 08 4.01
N,0 I 0. 189 0.179 0.266 0.222 0.241 0.273 0. 164 0. 183 0.215 0. 086
11| 56 53 79 66 72 81 49 55 64 25

1) T M550 G E CHy , mge (m? +h) =15 N, O, pg-(m?-h) ™' ] ZEWHEBUE & (kg-hm =) KT (kg-hm ™) ; Var. 1,
Var.2 Var.3 Var.4 Var.5 Var.6 Var. 7 503 RMAG S A EIR 299 AL 227 EAL 9113 T AR MK 13 5 MG 12 5 5484, F—17

NEFRFRR2EFBE (P <0.05)

CH, \N,O Ay G385 v S5 LU Al 13 5 =,
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X A IRV SR K RE A DX Y 23. 8% ~28.9%.
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HeACHE A AE A il i 5,91, 6,16 mg-kg ™.
BALA P i B RV DO R 13 5 A, R A
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Table 4  Greenhouse gas emission fluxes per unit yield of the late season rice

N . LSHR LTR
ST R E AR R Var. 1 Var. 2 Var. 3 HI(H Var. 4 Var. 5 Var. 6 Var.7 HIE
SEfR e R/ kg hm =2 7 683 7053 7193 7133 6 885 7 455 6 895 6265 6 825
BN R CH, HERCR /g kg ™! 23.54de  23.75d  22.84e 23.29 24.59d  34.11a  28.63¢  30.01b 29.45
BN N, O HEE /mg-kg ™' 24.60cd  25.38¢  36.98a 31.17 36.05a  36.62a  23.79d  29.21b 31.50
L R P S kg kg ! 0. 601 0.599 0.582 0.593 0.632 0. 861 0.723 0.762 0.753

1)Var.1 Var.2 Var.3 Var.4 Var.5 Var.6 Var. 7 53 5IGRBGRE A£G 299 @G 227 &8 9113  EAEE HMIGHN 13 55 G 12 5 E4

B W — AR A 522 B 1 (P <0.05)
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