32
ﬁé‘b ;’; %H @t&J T b (D

/IR JNMENTSCIENCE
PAik: http://www.aes.org.cn

BB AR A = B AR M 7= B e SR A M R R i
sKEEE, ARMAET, SKiE, VETE, SRR, SIfhAE

FIHASL:
KT, AARKT, TR, A5 B ERARAO 52 IASHEN L T B A T R 2 ML), AL FRBE R 22741, 2020, 39(2): 411-417.

TEZR R View online: https:/doi.org/10.11654/jaes.2019-0909

AT RGBS B

Articles you may be interested in

pHIAFE X B A A DR AT Ak Hh K Sk o1 B R G T 118 52
XSEE, BrCrL, HBF, 35—
LNy FREERLF24. 2018, 37(4): 813-819  htps://doi.org/10.11654/jaes.2017-1599

U A X 2R A AP R Y S MR

HOCE, SRR, BREE, KREE, WK, FEA

LV FREE R3] 2015(10): 1997-2003  htps:/doi.org/10.11654/jaes.2015.10.023
FEFERE R TETH AR P12 G DR P S A AR S P SO R SR

FLEEEE, sKonam, b5 07, mOCE, REE, BN, FERE

LV IETRLE2A4] . 2018, 37(3): 559-566  hitps://doi.org/10.11654/jaes.2017-1241
ANFINAT 2N S8 R X 15 K IR R GE 500

R, TR, BORAE, K0, BTG, RS, REEE
LV FREERE2A4]. 2019, 38(3): 680-687  hitps://doi.org/10.11654/jaes.2018-0555

SRR A DA R T 7 TR R B R E T T
H &, 5 s, AP E, 24, BRNE, R
LV IETRL2A 4] 2018, 37(9): 2061-2066  hitps:/doi.org/10.11654/jaes.2018-0003

KIEMFAAT, PAFEZFEEE


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2019-0909
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1599
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2015.10.023
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1241
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-0555
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-0003

2020,39(2):411-417 xR W F OB R F F R 202042 H

Journal of Agro-Environment Science

KRR, RAGHE, sk I, S5 TR AR X 52 B AHER ™ FH Be B R 2], Al BRI AL 22741, 2020, 39(2) : 411-417.
ZHANG Xin-lei, SONG Yi-xuan, ZHANG Jie, et al. Effects of reclamation and cultivating rice on CHs—producing microorganisms in Chongming Dongtan
Wetland , China[J]. Journal of Agro—Environment Science, 2020, 39(2): 411-417.

E BEfEXT =R MR = Rt E Y ay 220
KEED, RIEBHF2 K F'2EFR, KESRY, RAFE?

(1. B 58 B TRER SRR R FE TR T 515 B R A3 T O L T8 Al S 5 S 5056 %8, j L 210044; 2. v = RF= B ot 145
WEFERT , LIS ol v Rpal ko J B R N 9000, At 210008; 3. PG48 A, K5 030006)

O OE RS CHLARC B B AR, 2 ARG S s . AF SRR T O 52 W 2R ik B SR T b Ol
FE AR ) Ryt BE, DA [ AR I () 2R A, ORI 9T AN [R] B BR AR BR (27 .51 .86 4F) AR HHAIRAE - 45 7= F o o 40 e e B LAt
YIBCRAR SEERAE . 45 R R BLAS HH Y 77 B o RS- 2 (B 13.8 ng CHe g7+ d ™', 2 SRR I HI A9 3.3 4% , ELBE 2 6 B 47 PR3
T8 00 . PR R b PGS T8 1) mer A 5 RS DLECH 1.101%10%~1.443X10° copies - ¢, 1 i [ B 4 BRGS0, HE G eV Hb
FP ) S TR DRt — B S DGIMENR b FR e D 1 R N S I AR T S T R T R T T R D v R X (L T
AEBRIGA T 3 0. Horb, Ho/COL 8 37 20 7 A5 BT P AFL XS 3 52 Bt DAY Bl 1] R ] B 4 BRI T 5 e K -39 m T Y R 7 5 8
FR G TRT P8 X = R STt v e s I A et i) AR T R A R K T B8 SRS o 28 SR AU B S TR SR TR B e TR A N R
[ b T — RO, AR 3B BAF H iR 3 2555 . AHOCPEAMH 3R W, 77 IR e 30 5 Ho/C O 5 R0 )7 B 17 =F 8 i 5t 1 35 1F
ARG, T 55 P 78 R 0 7 e 1 St S 25 00 A G . TR, T R FIRes 1 28V R 0 77 UV U b PP e 7™ 2B 3 R, Ho/ C O 88 75 2807 R o
PAESCE A IR TR ™ B e 2 T e ) E IR 2 —

SR4RIA [ S 5 7 FRGE 46 5 Ho/COL B 5 R0 7™ FR e 1

FE S S181 MEAARERD A XEHS:1672-2043(2020)02-0411-07  doi:10.11654/jaes.2019-0909

Effects of reclamation and cultivating rice on CHs—producing microorganisms in Chongming Dongtan Wet-
land, China

ZHANG Xin—lei"**, SONG Yi-xuan'?, ZHANG Jie'?, WANG Fang—yuan'’, ZHANG Yao—hong", JIA Zhong—jun’

(1.Collaborative Innovation Center for Forecast and Evaluation of Meteorological Disasters/Jiangsu Provincial Key Laboratory of Agricultur-
al Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, China; 2.State Key Laboratory of Soil and Sus-
tainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 3. Shanxi Climate Center, Taiyuan
030006, China)

Abstract : Coastal wetlands are an important natural source of CHy emission, which is strongly influenced by human activities. In this study,
Chongming Dongtan Natural Wetland (bare, flat wetland and reed—vegetated wetland) in the estuary of Yangtze River was selected as the
control, and CH, production potential and the related microbial quantity and characteristics were investigated in the paddy field soils with
different reclamation years (27, 51, 86 years). The results showed that the average rate of CH, production in reclaimed paddy fields was
13.8 ng CHys+ ¢ '+ d™", which was 3.3 times higher than that in natural wetlands and increased significantly with the increase in reclamation
years. The average copy number of mcrA gene in the methanogens was 1.101x10°~1.443x10° copies - g™ in reclaimed paddy fields, which
was an order of magnitude higher than that in bare, flat wetland and increased with the increase in reclamation years. The relative abun-

dance of the methanogens (as a percentage of the whole archaea) was significantly lower in bare, flat wetland than in reed wetland and re-
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claimed paddy field, and the relative abundance in reclaimed paddy field increased significantly with the increase in reclamation years.

More importantly, the relative abundance of Ho/CO, trophic methanogens increased in order of magnitude with the increase in reclamation
years, whereas the relative abundance of methylamine trophic methanogens decreased in order of magnitude with the increase in reclama-
tion years. In addition, the relative abundance of acetic acid trophic methanogens was in the same order of magnitude in the five sampling
sites, and there was no significant difference among the three reclaimed paddy fields. The correlation analysis showed that the production
rate of CHs was positively correlated with the abundance of H,/CO, trophic methanogens, but negatively correlated with methylamine tro-
phic methanogens. Therefore, mellowing the soil using reclamation and cultivating rice promote the production of CHs in coastal wetlands,

and the significant increase in the number of H,/CO; trophic methanogens is one of the main factors controlling the increased CH4 produc-

tion rate.

Keywords : reclamation; paddy field; CH4 production potential; Ho/CO; trophic methanogens
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Table 1 Physicochemical properties of soils with different reclamation years
AHERL A HLK B AR (GER PR TR EC/
Sites TOC/g kg TN/g-kg" NHi/mg- kg NO/mg- kg pH SO%/mg- kg mS+cm™
BF 7.95+0.46d 0.86+0.09b 6.38+3.53d 6.39+0.45d 7.86+0.08a 797.40+23.92a 5.07+0.15a
PA 13.53+0.21¢ 1.20+0.03a 15.77£1.13¢ 10.83+0.79¢ 7.67+0.02a 578.01+16.75b 4.80+0.18b
W-27 15.29+0.06b 1.00+0.06a 14.48+5.59¢ 11.79+0.07¢ 7.38+0.11b 299.91+35.43¢ 1.59+0.03¢
W-51 16.89+0.42ab 0.84+0.03b 23.37+2.37a 18.67+6.59a 7.32+0.06b 226.03+20.55d 1.31+0.04d
W-86 18.34+0.22a 1.12+0.04a 16.25+0.09b 14.11+0.55b 7.25+0.07b 196.07+18.64d 0.74+0.04e

1 R — A [l TR AE P<0.05 K B2 5 % . FlAl,

Note: Values followed by different small letters within a column are significantly different at the P<0.05 level. The same below.
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Table 2 Absolute abundance of mcrA gene copies and relative abundance of 16S rRNA gene copies

KL 2 0 % AAXT 42 ¥ Relative abundance/%

Sites Copy number/x10” copies - g™ PESTy Ho/CO, E F7 Y ZRESRA HIEE IR
BF 0.24+0.03d 0.438+0.038d 0.039+0.002¢ 0.042:£0.003b 0.357+0.041a
PA 5.42+0.51¢ 0.564:£0.047¢ 0.166+0.012d 0.073+0.011a 0.325:0.031a

W-27 11.01+0.89b 0.549+0.053¢ 0.426+0.038¢ 0.037+0.004b 0.086+0.009b
W-51 12.52+1.03ab 2.065:0.194b 2.0120.211b 0.0360.004b 0.017+0.002¢
W-86 14.43+1.35a 3.370£0.312a 3.330+0.302a 0.0370.010b 0.003x0.001d
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Table 3 Regression relationship between CHy4 production

potential(y) and soil characteristics («x)
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Soil properties Regression equation R PValue
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