2013,32(4):866-873 xR A K B R FE F R 2013424 H

Journal of Agro-Environment Science

W EFEHBP RS TR~ R R E A RS
MEEXRPR

R, At 2, X, KA, BomE !, FHERE, B &

(1R AN R R S PR Rl o b - AR B 06%8, MA T 2100955 2. LM B T AR ARBFFE oL, YT PY & L0 AT,
B 331717; 3Bt LIEBEFET, HiAT 210008)

O OE: iR R GRS 3 R B R A ORI OC R, MR 1A B HEROR R AT PCR-
DGGE R0 25810 (FISH) 2331 70 A 1 /K RSN [ A 77 300 8™ WV Ge BRI RV 4 M R I A8 AR AR AE . 25 2R3 1  RARs R 7 40
N B B S 3000 9.28 gom™ M1 7.78 gom. FBEAE A T IUIIN ) HYGE BRI O RV S5 M R B S AP e — e W Z= 1 A8, LUK
T A R R S5 H 2 2 ot 2, TR RS Ak 20 d ZcAy 33 B AR B 2, 7 JBEAR 20 311 1.14%107 - ¢! L 6.72x
10°4> g™ T RS T YT AT PR TN e RS 25 A LU RS S A B0 LU AR 22, 1X 9 XA
R R BE AL R — 8 % P PP e I A5 P L™ P B ) 50 A S5 A LE AT S S 28, T S RV 5 A AT ARG . DR,
IR FH P o RS P A R0 TR e n HE T

SRR A H 5 FROBEHRRL s 7 VGE AT 5 HE R Aty s R RS

FE 535 :S154.36 SCERARASAD : A NXEHS :1672-2043(2013)04-0866-08 doi:10.11654/jaes.2013.04.030

Relationship Between Methane Emission and the Community Structure and Abundance of Methanogens Under
Double Rice Cropping System
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Abstract: A field experiment was carried out to study the relationship between methane emission and the community structure and abundance
of methanogens under a double rice cropping system in Southern China. Several relevant parameters were measured including methane emis—
sion determined by closed static chamber technique, community structure of methanogens by PCR denaturing gradient gel electrophoresis
(PCR-DGGE) and the population of methanogens by fluorescence in situ hybridization (FISH ). The results showed that the amounts of
methane emission were 9.28 g*m™ and 7.78 g-m™ at early and late rice growing stage, respectively. The community structure and abundance
of methanogens changed greatly with rice growing period for both early and late rice, but the main methanogens species existed in paddy field
sostenuto. The diversity and abundance of methanogens in vigorous rice growing stage(20 days after rice transplanting) were higher than oth—
er stages. The peak abundance of methanogens were 1.14x107 In-g™ dry soil and 6.72x10° In+ g™ dry soil for early and late rice growing sea—
son, respectively; which was significantly higher than other growing stages in the same growing season. The diversity and abundance of
methanogens of early rice was higher than that of late rice, consistent with the methane emission pattern. The methane emission was signifi—
cantly correlated with the abundance of methanogens, however, there was no significant correlation with the diversity of methanogens. In con—
clusion, reducing the abundance of methanogens will be an effective way to reduce the methane emission in paddy field.
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Table 1 The probe kinds and probe sequence used in this experiment
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MS821 Methanosarcina W e )\ & BR 1 & CGCCATGCCTGACACCTAGCGAGC
250 2
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Figure 1 Seasonal pattern of methane emission under double-rice cropping system(n=3,mean + S.D.,the same below )
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1-2. FLAERL 31 ( Before early rice transplanting) ;
3-4. BRFRE A 20 d(20 days after transplanting ) ;
5-6. BRERE A 40 d(40 days after transplanting ) ;
7-8: BRERL A 61 d(61 days after transplanting ) ;
9-10: FAFUSHK T (After early rice harvesting)

2 RRERE4E S FEEAE A DOCERE

Figure 2 DGGE pattern at different rice growing stage of early rice
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Table 2 Genetic diversity indices of methanogens under

double-rice cropping system

ZRAEERL

BH e FEE G ERWEE s
times/d Richness Diversity index Fvenness
L3 0 26a 3.09a 0.948ab
Farly rice ) 23ab 2.84ab 0.912b
40 27a 3.23a 0.97%
61 18b 2.73b 0.954a
84 16h 2.43b 0.876b
S 22 2.86 0.934
M 0 14c 2.31b 0.877b
Laterice 5, 24a 2.95a 0.934a
43 21ab 2.85a 0.936a
66 19h 2.84a 0.964a
91 15he 2.35h 0.869h
S 19 2.66 0.916

T A REAR 22 57 IR 3 B PR (P<0.05 ).
Note: Different letters indicate statistical significance at the P=0.05

level(Duncan’s method ).

A B GE AN ) S5t B O A (11 3) o FERR
AR AT FAREON B IR 25T | 3K SR 454 th A 7
BHHRENEA -, SENERERT R, (HE
IR R AR P B R B A A AR T o iX 1
27 T RRENAERKZ S R T SR Bk
KEAAETRIE S, (BRI AP SS -
PR —HF , DGGE B3 925 UK rh i A7 7E At v]
UL 257, AR KGE X S 4 B A 2 57, e
WA B I 25 5, UL BHZE AR A AN [R] A= 7 1097 HH Be I 1Y)
T S AEEE BN R 22 5

MIER Z AR BORT , FEREAE 12 & WK FS
AT 21 d B HEE R 9 F 5 Bk B i o 24, 3
ORI 8 B /N Ry 15, TEMfifgk 21 d Js, 7=
%t A 1 Shannon —-Wiener 2 4 45 £ 35 2 e K A
295, TiJa Xz Tk, TEKREBOR T IR 2 /N R
2.35, iy FBER 24 5 FE MR AR A RS AR 66 d ik
Sl iR 50 0.964, TEWCIRIS A2 /N A 0.869(F 2),

TR MR AR AR L, AR S B AR O 27, B
JNEE R 16, S35 R 22, 1 BE AR A X R S bR A B A 24
15 F 19, —ERE M T, ¥t Shannon—Wiener Z
FEPEFEEOR UL, AR 1 e RAR S5/ IME DA SCE- S48 53
S 3.23.2.43 F1 2.86; 1 B A AH X N A AEL 43 51 A
2.95.2.31 1 2.66, WA —EFEEER T oI %L
LRI AR A R BB AR AR B I 1 B e TR
PAVRE VR L5 A0 S 2 M S S M 28 v T e o

1-2: M fEES A% A ( Before late rice transplanting ) ;
3-4. Wi FEFE A 21 d(21 days after transplanting ) ;

5-6. Wi FEFE AT 43 d(43 days after transplanting ) ;
7-8: WifEFS Ak 66 d(66 days after transplanting ) ;
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Figure 3 DGGE pattern at different rice growing stage of late rice
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Figure 4 Dynamics of the abundance of methanogens at different rice growing stage under double rice cropping system.
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3 BHRRHRERSFREEFESONMMBENENEXESTER(RRENEEZ R, n=10)

Table 3 Correlation between methane emission and the community structure and abundance of methanogens(Pearson two—tailed test,n=10)

b e A T P 5
Parameters Methane emission The number of Methanogens Richness Shannon—Wiener Diversity index Evenness
H B HE Methane emission 1 0.681%* 0.361 0.219 0.007
F B2 850 The number of methanogens 1 0.628 0.489 0.173
F & Richness 1 0.961%** 0.726%*
ZREVEFEE Shannon—Wiener Diversity index 1 0.885%*

5] Evenness

1

W * R AR RIZORTE 0.05 F10.01 ACE FARSEE B3,

*. Correlation is significant at the 0.05 level(2—tailed ). **. Correlation is significant at the 0.01 level (2—tailed ).
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