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Methane Production Potential and Methanogemc Pathways. in Paddy Soils Under

¥ i ] -
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SHEN Wan-yu'* aHUANC Qiong' >, MA Jinig' ZHANG Guang- bm , XU Hua' ! “ /
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Abstl‘dr:t Differences 1nmethane (€H; ) production polentlal n paddy soils under dlfﬁe«renl rice-based cropping systems and especially in the methanogenic pathways (mainly

acelate; felmentaﬁon dnd C0,/H, reduction) remain unclear: Anaeroblc mcubanoﬁ'b of soil with or without fluoromethane (CH, F) inhibitor (2% and 0% ) were conducted.

With the soil§' from three typical paddy ecosystems ( rice-wheat rotation, RW rice-fallow, RF; double-rice, DR) in China, the cumulative concentration of CH, production,

CH, production potential, dissolved organic carbon (DOC) content, and acetic acid content were determined. Meanwhile, the relative contribution of acetate-dependent
methanogenesis (f,,) was quantified using the stable carbon isotope method. The results showed that the CH, production potential was 7. 18 g+ (g+d) =" in RF, which was
significantly lower than that in RW [ 10.33 pg-(g+d) ™' Jand DR [13.42 pg-(g-d) '] (P <0.05). Correlation analysis showed that CH, production potential was
significantly negatively correlated with soil cation exchange capacity and pH (P <0.01); the addition of CH,F significantly inhibited CH, production (P <0.05). The
content of DOC and acetic acid in DR were 255 mg+kg ™" and 7.34 mg-kg ™", respectively, which were 17%-51% and 22%-23% higher than those in RW and RF,
respectively. The §"°CH, and §'CO, values were affected greatly by different rice-hased cropping systems, and the highest 8"°CH, value was - 43.89%o in RF, which was
more positive than that of RW and DR by 11. 06%c and 8. 33%o, respectively (P <0.05). By contrast, the lowest value of 8"°C0, was observed in RF, which was more
negative than that of RW (7.63%o) and DR (5. 14%0) (P <0.05). The & ¢, cu,, values of RW and RF were 1. 057 and 1. 058, respectively, which were significantly
lower than 1. 062 in DR (P <0.05). The f,_ values of RF ranged from 84% t0 98%, being 34%-38% and 20%-23% higher than those of RW and DR, respectively (P <
0.05).

Key words: acetoclastic methanogenesis; soil properties; paddy ecosystem; fluoromethane; stable carbon isotope composition
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Fig. 1 Evaluation of the f,_ flow chart using

stable carbon isotope method
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B b 38 K 4y Kl Microsoft Excel 2016,

Origin 2017 ( OriginLab, USA) F1 SPSS 25. 0 ( SPSS
nc., Chicago, IL, USA) ZE8 4 5¢ BY.

2 HREH

2.1 CH, /A4 SRR CH, AT

AFFREMEZRSE RW . RF Fll DR +3E CH, 74 &
RO A B AR E 2(a) ~2(c) ], HIkE
BEFERRIAE I, CH, A4 BRVREL N, &5 %
Wik TR ANFAREVE RS 4 CH, 7k R E
FfE—E 25K 2(a) ~2(¢) ], CH, P24 BREUHKE
Fe K AR/ INEAE 5351 DR (150 416 wmol +mol ™" ) FlI
RF (80493 wmol-mol ") ; ¥ CH,F & [#IK CH,
FEA BB, CH, 7= BB e R A e/ NI
53 B 3 RW (56853 pmol-mol™') I RF (7912
pmol «mol ' ). AR R 5t L) CH, 7L 17
ER % % 5 (P </0.05), & T 76 T8 13,4
peg(ged)” 'Zlﬂ,ﬁéﬂjﬁ?ﬂd\ﬁiwﬁ DR, >RW > RF
[ 2(d) ]. #¥I CH, F ERT Cn, Fﬁiﬁéﬁj}@ <
0.05) ,RW { RF DR +HECH, 727 v a0y 1
57%. 90%%&1 83%: MM HAEW, CH, A5 ) 5,
CEC F1 pH ﬁ&ﬁ%%ﬁa@ '?@ﬁé‘%%f&i%ﬁ
(P <0 op). | =4 . % 3
2.2 DOC MIZMR& &

RIFARIER S+ DOC &A1 R E 2R (P
©<0.05), 34, DR +H w (DOC) & &5, N 255
LB RW R RF 430 5 519% 1 17% [ &l 3
(a) ]. Whn CHyF W25 /im0 DOC & & (P <0.05),
RW. RF il DR + 3 DOC & & 43 % 3 Jin 267% .
160% 1 234% . 3 MRIVERG LN o (ZTR) N
5.68 ~7.34 mg-kg” ' [l 3(b), P>0.05]. &
CH,F WEWM R & &, AEARBIERG L& &
25 0E(P<0.05) , H O iR B/ MRIR N .
DR > RF > RW.
2.3 §"CH, f16"Co, fH

ANEFEE R % 3 CH, 7= i #2 v 8VCH, Al
8°CO, {35 [l 43 3} - 54.44%0 ~ — 43.89%o Fil
~26.30%0~ —18.67%0(%%2),H RW, RF #l DR Z
[/ 6VCH, F1 8°CO, H/r MIFEE W FEZE T (P <
0.05). RF 11 8"CH, fE = ( —43. 89%0) , 3 RW I
DR 73 54 1F. 11. 06%0 F1 8.33%0 ( P < 0.05) , {H H:
8"CO,MHFRAK( —26.30%0) , % RW 1 DR 4351 71
7. 63%0fN 5. 14%0( P <0.05). # 4 CH,F )5, 6"°CH,
HH - 82.25%0 ~ —T4. 57%0, 6'CO, 1K -27. 96%o
~ =21. 68%o0, AR VRN CH,F 4b TR 14 35 fw t1 (35
2, P<0.05).

mg-kg~
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