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Abstract: Asymmetric diurnal warming is one of the main characteristics of global climate change. The effects of nighttime
warming on tice production, methane ( CH,) and nitrous oxide ( N,0) emissions in paddy field have received more
attention. Intercropping can increase rice yield, and enhance rice resistance. Some reports have been available concerning
nighttime warming or intercropping effects on CH, and N,O emissions in rice fields, but it is still unclear regarding the
effects of both coupling on the emissions in paddy field. We carried out a field experiment with a two—factor randomized
block design to investigate the effect of intercropping on rice yield, CH, and N, O global warming potential, and greenhouse
gas emission intensity under nighttime warming. The experiment was performed at the Station of Agricultural Meteorology,
Nanjing University of Information Science and Technology, Nanjing, China. The tested paddy soil was classified as Typic

Stagnic Anthrosol. Warming was set at two levels— control and nighttime warming—and the degree of intercropping was set
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at two levels, i.e., intercropping and monocropping. Intercropping was achieved by transplanting at a ratio of 3:1 the main
planting cultivar (super cv. Nanjing 9108) with the secondary planting cultivar ( hybrid cv. Shenliangyou 884 ). During the
rice-growing season, nighttime warming was achieved by covering the rice canopy with an aluminum foil reflective film at
night (19;00—6:00). CH, emission was measured by the closed chamber method at 1-week intervals during the rice-
growing period. The results showed that nighttime warming or intercropping significantly reduced tiller number and
aboveground and root dry matter weight in rice. Intercropping significantly increased yield, while nighttime warming
significantly reduced yield in rice. Intercropping could alleviate the inhibitory effect of nighttime warming on yield in rice.
The CH, cumulative emission in the treatment with intercropping under nighttime warming was 55.32% .45.89% ,43.49 and
125.82% higher than that monocropping at tillering stage, jointing—booting stage, heading—flowering stage, and filling
stage. Under nighttime warming, N,O cumulative emission in the treatment with intercropping at tillering stage, jointing—
booting stage and heading—flowering stage was 64. 44% . 46. 26% , and 42. 07% higher than that monocropping.
Intercropping significantly increased the fluxes and the cumulative emissions of CH, and N,O and significantly increased the

global warming potential and greenhouse gas emission intensity under nighttime warming.
Key Words: intercropping; nighttime warming; rice; methane; nitrous oxide; flux
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Table 1 Effect of intercropping on rice growth parameters under nighttime warming

e Mo BT T E kT E BRI BERL
Treatment Shoot dry Root dry Total plant Tiller number/
weight/ ( g/Hk) weight/ (g/tk) dry weight/( g/#k) (no/#k)

I+NW 16.46+0.11¢ 1.23+0.12¢ 17.69+0.10d 10.65+0.40b
1+CK 18.18+0.29h 2.07£0.26b 20.25+0.22¢ 12.06+0.38a
M+CK 25.93+0.14a 3.31£0.08a 29.25+0.18a 12.39+0.20a
M+NW 18.95£0.47b 3.0420.07a 22.00+0.41b 11.89£0.23a
HF Factors F Pk Sig. F T Sig. F T Sig. F e Sig.
I 229.39 * 818.63 * 351.33 3.72 No
NW 165.58 * 108.43 * 191.43 * 5.51 *
I x NW 60.53 * 28.59 * 43.75 1.25 No

T+NW . fi PR AR+ (A4, intercropping +nighttime warming ; 1+CK ; iy Ff R 4% + A 34 | intercropping +non-warmed control ; M+CK ; PALAE + A $8
i , monocropping+non-warmed control ; M+NW ; BL{E+7 [B] 4 7L | monocropping + nighttime warming, & H 54l 4 3 I E & I H A5 #E 1R ( means +
SE) ; 6] — 5Bl br A A 7] 5B 3R R AL 3R] 25 53 3% (P <0.05)
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1 e RS KR AR KA Ta] | A )b BE A8 T+ 398 CHL, HE 0 2 A S e A — 350, 34 R K ——1R 0
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K , 22505 63 RE50T, W FHBIMA] , CH, HERGE & 2RI AR, 7655 63 RIF R /AR, WIH S50 )5 20K, CH, HEiT
W TE R PR 84 R B — N0, BRI IR VE K FARVE T, 205 CH HERICHE &% 87 AL, B2 Rl
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HERE 2RI, KRG 30 K& 49 RIS AR ST, BRI EANEE (1+NW) 1
T FHCH, HERE FHA 4 OV, FE X IR (1+CK) $2155 184.74% .124.20% (135.99% 1 89.57% , T FiAE 4+ 4% 5%
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CH #FCE 7

CH, flux/(mg m™2 h™)
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Fig.1 Effect of rice intercropping on seasonal variation of CH, fluxes in paddy field under nighttime warming
I+NW . i FR AR + 7% (A1 3, intercropping + nighttime warming ; T+CK ; 5y IR 4% + A 341, intercropping +non-warmed control ; M+CK ; B 7 + AN 48

i , monocropping+non-warmed control ; M+NW ; BAAE+7% [A] 41 , monocropping+nighttime warming
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41.18% . TR AR B IR AT, S PR AR AL B (1+CK) BYFE H CH, HEGE 519 4 YOI , 23 917 Tk
X} HE(M+CK)39.91% ,41.40% .19.29% 1 33.16% , 1] UL , ity Fp iR % ol 137 B) 44 105 57 BH b 42 = A H CHL HEGH #2:
2.3 TIAEIE T SRR AR K REAS [F AR B CH, SREHE I A R

H 2 2 AT 0L R [RI AL 3 CH, SARHER R ZE AN R A= & W o LU AR — B, CH, RFRHE & 7 7 BE ) e
=, 20 A EF N 61.419%—68.99% ; KT — IR Z , di A WY 18.289%—22.37% ; TliE—A 461
W — A CH, HEE D 430 A B Y 4.58%—7.58% F11 4.06%—12.24% ,
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Table 2 Effect of intercropping on cumulative CH, emissions at rice growth stages under nighttime warming

" 1 -2 R TR ] TN - 2HFY
7B - : C - . i
. Tointing-booting Heading-flowering Grain filling-maturity Total growth
Tillering stage .
il stage stage stage period
Treatment Hec He Hec e Helc
Emission/ % Emission/ % Emission/ % Emission/ % Emission/
(mg/m?) (mg/m?) (mg/m?) (mg/m?) (mg/m?)
[+NW 3893.06+49.56a 62.63 1136.27+13.83a 18.28 426.27+29.10a 6.86 760.75+26.24a 12.24 6216.35+45.10a
I+CK 2262.48+47.26¢ 61.41 755.98+3.87b 20.52 272.07+11.52b 7.39 393.50+13.05b 10.68 3684.04+38.01c
M+CK 1726.85+43.77d 68.99 559.86+25.08¢ 22.37 114.59+0.79¢ 4.58 101.64+1.71d 4.06 2502.94+59.63d
M+NW 2506.48+121.43b  63.95 778.84+76.23b 19.87 297.08+21.05b 7.58 336.88+12.69¢ 8.60 3919.28+101.64b
[KF Factors F BEME Sig. F 1 EE Sig. F BEME Sig. F BEMSs.  F BEMS
I 917.88 * 882.68 * 78.53 * 505.61 " 3415.42 #*
NW 1443.07 * 1034.46 * 108.05 * 358.30 * 4401.16 #*
I x NW 179.88 * 74.95 * 0.89 No 17.20 * 349.59 #*

AT I, SRR i (0] 4 T340 (2 B e O, BB SRR AR, IR AT (T+N W) 4b
PRAE B CH, RFHE AR BEI 37— 2238 0] A — e ] B — a0 A J I ¥ TR R
X FEALF (1+CK ) 72.07% .50.30% ,56.68% .93.33% F1 68.74% , FERGEH ST |, R 018 IR AL HE ( M+NW) ) Fe
M CH, ZFUHEM AR Fdk A4 T3, 40 9 b AS B9 35 % B8 &b 3 ( M+ CK) 3911 45.15% . 39. 11% , 159.26% Fil
231.43% , & FWIHEIN 56.59% , S FPIRAR Y ARG B CH, RAHECE Wag . B m R AT, f R R AR
ARPH(T+NW) A% [ CH, BEAHE RO AE Bk A W K 4 A B 1, 20 0 i 1 e a0 BB AR #E (M +NW ) 55.329%
45.89% 43.49% ,125.82% 1 58.61% , R EASIEGHLEH AT, S AP IRAR AL 3 (1+CK) 75 H CH, R BRI &
TE L3R A T 0 L 0T R A 3 (M +CK) 43 I8 31.02% . 35.03% . 137.44% Fl 287.13% , 4> 4 7 4 W 484
47.19%, FI UL KRR B I N A AD 1 1R ok A Al R R 38 (2 25 s CH, BBHERCE (P <0.05) , S LA
FAEHIALE , B ()35 A G AP IR AR A BAE FH (IXNW) I 25 4 2 e FH 20 B 45015 — 2 R0 i — i A 4>
A HICH, BBHERCR | MR — AL WA 5
2.4 PRIEIEIE T SRR AR T K RSN, OHEHGH H (1 # i

AL 2 AT KRS AR P, S ) A B T A 3N, O HEicE e 25 AR Ak, 38 S B I— & — R A 25 L
B, KFERE ARG S 30 RIFhR, N, OHEBGHE AKX, AR5 55 49 RHEHOE SZ Wi, 255 63 KL HEAE(E
it J 19 FH 235 2R 5 7K N, OHEIGH i Wi A1, Wt 772, s 1k K A AR T T, N, O HEGE /i 7

At AR N, OHERGE £ B 3, B HOR AT KB ARJGH 57 RE 72 X, MF RO B (1+
NW ) A FE FIN, OFHIEHGHE (19 3 YOI A HERE RS v A0 3 ( M+NW ) #2155 71.30% ,25.08% il 259.76% , ¥ #)5
55 134 R () MBI IR S PF T R IR A b B (T+NW ) N, OHE i 2 0000 {8 25 T RE A5 4k b (M +
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Fig.2 Effect of rice intercropping on seasonal variation of N,O fluxes in paddy field under nighttime warming
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PRI HE LT N, OHEHGE Tt 2 i ZE A R A B WIAAAE 2 5, KRG 57 K2 72 XK AW, s
W13, AR SRR, A IR AL B (T+NW) B RS HI N, OHERE & 1Y 3 YO INAE 5 A5 R AL FE (1+CK) A
L, 4304 5 131.65% .20.90% Fl1 162.48% . FEAFEALS5MF T, HERALHE ( M+NW ) A58 HIN, OHEGHE 5 /9 3 Ik
WA 53 53] T AR AL B (M+CK) 97.13% \27.18% 11 50.91% , #5455 134 K, it MR AE T 15 R Ab
FE(I+NW) N, OHEACH & oA IR AL PRI 5 59.33% , MAERERE A AR S5 08 T, % TR1 R AL 38 (M+NW) FF FHN, O
HECH B AN IR AL B (M+CK) FEAIK 44.67% , FTUL , 5 P IR 6 b 3 2 w2 N, O HE B, 78 1R] 388 YR e AR R4 17—l
TR 5 25 AR EN, OHEAIC , 76 b | DU B8 (E R v bl AL 3 ( M+ NW)) N, OHE il
2.5 PRIEEIE T S AR KA A R AR B AN, O AR HE T ) 5%

t 2 3 Al L, N, O RFHECE AR IR 1T — 22 B e i, 2015 4 B I HERCR 19 47.479%—63.78% 3 Hik 2 i
W—RA 5 2 F WA 15, 119%—29.65% ; 41 BE WA 3l BE—37 AL I N, O HE ik ¢ 20, 43 il o & 4 & 011
7.27%—10.18% 1 6.13%—12.75%

R[] 1 L 25 B K R 2R BN, O A  (BORR A A 22 57, SRR AR S50, IRl 3 iR
ARFR(T+NW) 7650 BEIA 451 —Z2 R S —47 1 09 e 428 B RO N, O SR ARHER &, 20 591 i 1 AS 1 I X e ik
PR (1+CK)20.02% .54.25% . 171.13% 1 36.54% , {H1E B K — B AIH EIE T A 3G R XS FEAL PR (1+CK) 24.25%
FERBEAR AT T, A RAR FE ( M+NW ) A5 HI N, O R AR &, 78 381 —Z2 R fii— 16 K e 1,
I T A 1 U 6 BB b 3 (M + CK ) 40.58% ,2.85% Fll 14.67% , {F 43 BE 11 F1HE 58— 1 B I T K 8 35 % i
(M+CK) 17.68%F1 10.64% , i AHRAR 35 02 X 4228 B AN, O BRARHEI & . & B3R A5 1F T, b Pl Ak
BE(I+NW) F HIN, O BBHERCR , 7650 BEM] PR — 2280 i —i e S E 1, 0 il Tk Ab B ( M+
NW) 64.44% 46.26% ,42.07% F 33.46% , 753 3K — BB L T AR AL 3 (M+NW) 12.73% , B [0] A3 I 5H
AT AR IR (1+CK) FF FIN, O S AR, 76 40 BE S 01— 22 R0 3R —nau e e |/ i,
3 50 OB R o) REAL P ( M+CK) 4255 12.78% ,33.29% ,2.94% Fl 12.08% , il B —47 ALK T 18 0) it 4k 22
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(M+CK)46.11% . AL, K R B A A0 7 300 P, 08 ) 494 L s it R R 8 249 8 25 9 A8 HT N, O R AR R (P <
0.05) , (AEARFA TS . 2RI, Ba] 3 RN RS AR (TXNW ) I 35 1 R A 11 23
BEI) RV — 2RI AR (B IR — I R A A N, O AR

®3 REABETHMERNKBARETHAN,ORRENEN XN

Table 3 Effect of intercropping on cumulative N, O emissions at rice growth stages under nighttime warming

- A2 - e T - P 2HE W
ik =1
L Tointing-booting Heading-flowering Grain filling-maturity Total growth
Tillering stage i
s stage stage stage period
Treatment He i HEfich Eil316 He i HEfckt
Emission/ % Emission/ % Emission/ % Emission/ % Emission/
(mg/m?) (mg/m?) (mg/m?) (mg/m?) (mg/m?)
[+NW 11.33+0.37a 8.95 80.72+2.20a 63.78 15.40+0.60a 12.17 19.12+0.12¢ 15.11 126.56+1.83a
[+CK 9.44+0.09h 10.18 52.33+1.77b 56.46 5.68+0.19¢ 6.13 25.24+0.84a 27.23 92.69+2.68b
M+CK 8.37+0.03¢ 10.12 39.26+1.34¢ 47.47 10.54+0.50b 12.75 24.52+0.54a 29.65 82.70+2.37¢
M+NW 6.89+0.19d 7.27 55.19+2.86b 58.20 10.84+0.43b 11.43 21.91+0.60b 23.10 94.83+2.98h
[l Factors F #EE Sig. F T Sig. F R Sig. F BENSe F T Sig.
I 169.25 * 82.85 * 0.11 No 3.15 No 69.68 *
NW 0.95 No 109.31 * 120.55 * 56.05 * 84.76 *
I x NW 63.54 * 8.64 * 106.55 * 9.03 * 18.91 *

2.6 RCIAIIEGIR T AR ARG K R L5 A B IR VA Y R
¢ 4 1] DL ] b B HH CH, 394 08 4 o 27 6 1 TR v 51 LR 3 38 vy, 20 R 76.15%—83.84% ; A,
N, O3 L 3 17 22 G 1R T3 Y LU B 31, 20 16.16%—23.84%

R4 WEEETRMERNEHGRESOZME

Table 4 Effect of rice intercropping on global warming potentials in paddy field under nighttime warming

s CH, N,0 LA TRV B
Treatment GWPs/ % GWPs/ % Total GW; d
(kg/hm?) (kg/hm?) (kg/hm”)
I+NW 1740.58+12.63a 83.84 335.37+4.84a 16.16 2075.95+10.55a
1+CK 1031.53+10.64c 80.77 245.62+7.09b 19.23 1277.15+4.75¢
M+CK 700.14+16.70d 76.15 219.15+6.28¢ 23.84 919.29+21.52d
M+NW 1097.40+28.46b 81.37 251.31+7.88b 18.63 1348.71+36.09b
K Factors F BE M Sig. F 2k Sig. F 2k Sig.
1 697.61 * 69.68 * 619.95 *
NW 898.95 * 84.76 * 794.26 *
I x NW 71.40 * 18.91 * 71.84 *

TR HE 0 o 2 B e 1 R CHL, RN, O3 R v 34, IR 2540 T, 7 ) 3 R AL 38 (1+NW) F# HI CH, FIN, O
)1 Y TR R 2 B R VB A 3 0 W T AS 4 R BE A B (T+CK ) 68.74% . 36.54% F1 62.55% , ARG G AR 55 1F
R AL FE (M +NW) 5 B CH, RN, O 34 I 75 35 K 255 15 R 0 34, 43 30l LU AS 385 3 X6 BE AR 3] ( M+ CK) Tt 1=
56.77% 14.67%F1 46.71% , [FIFE, SR AR L W 2548 = 7 F% B CH, FIN, O34 TR & 5, M3 IR 4514 T, fh
TR AR AL (T+NW ) F5 H CH, FIN, O34 8 V& 5 T 25 A R v 5, 0 5ol i T RE AR i R A B ( M+NW) A5 58.61%
33.45% M1 53.92% , AR IEAMET , SANEIRACFE (1+CK) 5 W CH, FIN, O3 5 T 34 b £ B G IR 34, 43
) v o AL B (M+CK ) 7 FH R 57 47.36% . 12.08% F11 38.93% , 7] Ul | 13 ] 1 I3 B 4t Foh VR A 147 (8 35 358 fin e
FH CH, AN, O3 il 3 S HZR B TR IS (P <0.05) o 4 [E) 38 T At A IR R (IXNW) 22 B4 T I 2 4 v e HH
CH, FIN, O3 R 15 35 S 25 G H R v 35
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2.7 PEIEIMETE T A RAR X A FE HE R B ) 5

TS B, BRI B RO ARG AR e = i, TRIR AR AT, B IR) 3G TR A B (T+NW ) 7K B B o 7
ARG IR (1+CK) FEAIK 16.64% , BRGS0 T, 7 )38 I A0 B ( M+ NW) KR (R As il = i, W 25T
AR AT R (M +CK ) 21.49% . AH S, S AR AR 35 52 Sk R AR 7 i, I TRI3E R 25 40 T, o P 1 A Ak 2
(T+NW) IR FE bR r= i, Hvgr X REAL 3 (M+NW) 23 82 155 20.14% , ABGRSCH IR T, APRAR (1+CK)
b B RE AR 7= 1 3 R TR (M+CK) AL B 13.14% , 782 8] 38 15 AL R AR (TXNW ) 28 BAE F S KR 7 1
S AR K, SRR TE — 2 RR I T SR A (R 3 R X 7K e =i B R 2

TR S RHEHR BE ( Greenhouse gas emission intensity , R FRHEAE ) £ EHEF AR = AR = S E R
FRHERC R . 7 (13 R o 5 2 = A FE CH, RN, O HE RO B, b PR A5 R T, 1% ) 344 ik A 2 ( T+ NW ) 5 HH Ay HE
R EE | 3 S TSGR FEAL B (1+CK ) 95.72% , BERS AR S AF T, M]3 AL B2 ( M+NW ) A5 H (9 HF AR
B TR R AL BE (M+CK ) 86.96% , [AIFE , SRR AR i 25 3 o e A HERCOR IR )38 T, b
FRIRARAL L (T+NW ) 515 Ab 38 (M+NW ) AH Eb 8 FHERCER BE 32 55 28.62% , AIGIRBCE AT, fb Pk
AOFR (T+CK ) % FHHERICR B | % s T oot BRALF (M+CK ) 22.86% . AJ U, , ¢ [B) 34 Yt 5 IR A% 15 B 2 4
e HHERGREE (P <0.05) B %38 BAE A0 AR5 Bk,

£5 HEBETRMERMKERETERBESEHREENZE

Table 5 Effects of intercropping on rice yield and greenhouse gas emission intensity in paddy field under nighttime warming

Ab P By it = SRR
Treatment Grain yield/ (t/hm?) Greenhouse gas emission intensity/ ( kg CO,-eq/t)
T+NW 10.62+0.51b 196.39+9.62a
I+CK 12.74+0.26a 100.34+2.04¢
M+CK 11.26+0.32b 81.67+0.48d
M+NW 8.84+0.082¢ 152.69+5.44h
F Factors F 2 Sig. F i Sig.
I 24.30 * 30.74 *
NW 47.06 * 220.57 *
I x NW 0.21 No 4.95 No
3 iTig

3.1 BEIEIRER T A RO KR A K A

B3 L0 25 PR AR K RE A A 0 DA 3t L AR AIAR R P e M B (32 1,58 5) o RINTE T, Il I
KR AT ZBL, THI R R 7 ZEFT bk BAE MG, FER3 i 52 B, A ORI , 2 At
S, PR

sty iR AR SR L AR R T i 2 BERC 3 A, - i N (R 1, 05) IR T, A
(7] s b e PRI S 22 57 | (TR AR K R AR IR S M) T R MSOR BH A 0 53, B e R, A s i, = 4
Pt LSRR R T RE DR R ) S A AR PR AR R AR, SR B AR R, SRR R I ik
PR AN b 2 A A S AR AL SRR AT BEAE T, (1) R IRAR B WA A I A7 A A | AN Bl KA
IO 20 2 AR T R LUK HA (i e (IR HE 8, AT KA ™ 4 5 (2) 7K™ 0 T = T A O,
FRUREER, A5 SR AN TR A3 DI 53 09 5 (3) ZK AR A= o i L3070 =5 (i AR, ml BEX T 25 i 4y Jo o o
i, MY EET R,

sty of R AR T 2 iR R 1) 38 Tl X AR 7 B B AN MR I D TR ] BEAE T, A AR R A7 A EL AN SOV, XK 23 O I
AFBEIR A RO T i Y 5 SRR BURF A R GG, ISR R SRR E T, AR TR A KR B I SR8, (i ik
IR o
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32 WIBBEIR T Ah AR A KA CH, HER R

A T CH B0 S AR A B AR 2 DRI 1) 28— DI BT KRR RS 51 49 K, LR /K A
AbT oy BEREI B B 2 A SR IT R B K IR ) ) S AR e PR AR RS I B, K R 23 BE bR, AR AR 0 s
s, (e BE T UGS B 30, CH HERLRE 2 T TER RUR 57 49 KB BIIE(E . A5 5 63 J I 455, S K 3
T, S /K R A T BT R — A 301, AR RE R CH R0 8 W T, 2R AE 25 84 RIS A
W, (R RSCEL R T 50— A, W, CH HERGH FERF 2k T R RS SRR P o ARl o A 1 42 A= B 8 CH, 1K
SR G, DR AT REAE T, — 2SR T F ST [T 55K A8 B 5, A9 T oA 1 e e Ok, 3R 1 R MRS Ak J e
A1, BEK e P B R A AE ] T CH, B 7 A 5 IR (MRS TH SRS E, R A BLOR S 8D 1 A BILIST 20 ik, A
ot A S SR BV PS8 AN H T B R 7 B, e oh, R o b S Y G2 nh P e A B T 4R 0 4R R ik T
HL

G113 I A T CH, A 2 A SR ARSI (181 1,35 2) |, (EL 2 35 RO R A A 20 B st b B AR
AT (R 1) TR M T, (1) TR AR PRI AR sk , 51 CO, MBI I, 0, ¥ Bl A # T
EHEPRA IR 0 (2) B A IR K R AR AR S GRS LR 2 | 250 V8 AR 2R BT S 7 R e T
B ZA YY), et CH, ™ A HER (3) 7 B CH , HERCE 15 A2 W B UL, AR ) w8 B4R A 6 2 ) Bl [
Tk, LUREARCH, i, le 2 gR9R ) R TR AR B 35 o vt CHL G 3t A SRR (181 1, 36 2)
JE P RTRESA , Al REAR T OCA AR, oA A B o AR AR 200 5, e 7™ R e R 1, A R T CHL ™ A 4
T R R AT AR AR . (A A DO IR AR S R G R 2 R PRI S BOCH, HE B B n
YA KT IRA S Fh ZFEPE XS HH CH, HE W R R s B 50 | b f it — 25T
3.3 RIAIEIR T AR A KRN, OHERL Y 70

AKAEREA A T I RS TN, O o 12 PRI AR A 3 (8] 2) o KRR AR , Rt LT ACIRASFEIRN, O
PRI RERRE AR 49 RAHEK N, R AR A 7 S A B s i AR VE S R S FE N, O 7 A HE T
Y BRRIE A 63 K (WS A5 ) R HIN, OF = A HE ORI, W6 FH 45 SO B K , N, O BOZ Wi kA, O
HERFEAROKF o AN, O L BRI S A A a3 | IR A T ek SE AR P 452 1 0 T8 , - SR 3R i 1, R 179
I PRI, T RRA T AT ) T S A 20 T s S A A A T 3l (E I SRk =2 52 IR sh KR, SR N, OF
JRCEE P H . A N, OHERC PR 0 i ) Bt DA T BB, Fh S0t T S B3R AR BRI 1 B , e 38N, O FY
7 A HE AR BRAR R 05 3R DB SRR T B v T A T R S A A T AR A LA T, R TN, O HE T
AKX KR it A A7 A 28 5, T UL S S 28 A S R i 4 JA i 03452 1 9B R N, O HE B o, 5234
ERER R

P IA1 3 3R ok 2548 e A TN, O HE e f2 A SR B i (P 2,36 3) AT AT REAE T IR et T 108N, 07 A
RO Wi N, O AR O 20 N, OHERCEE 5 (Y I SR 4R 15— R85 CH HER B I KOG
FUM R 2RISR KRR A K OCHEYT  A b F HE K 9 FE A I 4 A B SRR SR L T
SEHE T RS AL AN SRS AL TR T M T T FGE B R R AR R S R RS TN, O HEJ (26 3) S D T
RELE T, il R IR T ol 8] 3 4 el 20 BERORR D, A 80 BESE N, R WO AR | 0 i s , il T il
ARG PR B o, SR EN, O AR HERC ; fe AR IR 2 700 Wy o3 A A5k A i v, AR I A T 200 T 1) A BRI B8, A
175 R N, OFERCHE , (HAR S AR IR A ol B R 3 5 i — 2R ARTE

4 #Hie

T T 7 PR S B K R A K 8, W KR B, G T it A 4 L W 1 i
Tt e 7 . BT T R A S R R T CH, N, O I J BB EY , 0 e 4
BRIELE S (GWP) AR E SAHERGRIE (GHGI) (P <0.05) , A — 25 B ORI B 6L T S R R AR 3 A
FE - 305 5 AR 7 6 B M L S M
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