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Effects of lobster species and breeding density on CH, and N,O emissions under rice shrimp co—cropping
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of Soil and Fertilizer, Anhui Academy of Agricultural Sciences, Hefei 230001, China; 3. National Agricultural Technology Extension
Service Center, Beijing 100125, China)

Abstract: To explore the effects of different lobster species and breeding density on greenhouse gas (GHG) emissions in rice shrimp co—
cropping system. In this study, the effects of rice shrimp co—cropping on fluxes of CHa, N>O, and global warming potential (GWP) were

studied using the closed static chamber method. The results indicated that seasonal patterns of CH4 and N>O fluxes were similar in each
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treatment, e. g., rice monoculture (DZ), rice co—cropping with Cherax quadricarinatus (DA), rice co—cropping with low—density

Procambarus clarkii (DD), and rice co—cropping with high—density Procambarus clarkii (DG). The CHs and N,O fluxes peaked in the

jointing stage. The cumulative CH4 emissions were in order of DZ>DA>DD>DG. The cumulative N>O emission followed the order of DG>
DD>DA>DZ. Compared with DZ, the GWP in DG, DD, and DA treatments decreased by 36.9%, 30.7%, and 18.1%, respectively. Soil Eh as

well as concentrations of dissolved oxygen, ammonium, and nitrate were negatively correlated with CH4 emissions (P<0.05), but positively

correlated with N>O emissions (P<0.05). Rice and shrimp co—cropping reduced CH, emissions, increased N,O emissions, and decreased

GWP. Moreover, the DG treatment was most effective in reducing GWP. The selection of lobster species and breeding density within a rice—

shrimp co—cropping system should be considered to reduce greenhouse gas emissions more effectively in a paddy field system.

Keywords : rice—shrimp co—cropping; greenhouse gases; global warming potential; breeding density
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DZ :rice monoculture ; DD :rice co—cropping with low—density Procambarus clarkii; DG :rice co—cropping with high—density Procambarus clarkii; DA :rice
co—cropping with Cherax quadricarinatus. Application of tillering fertilizer on September 1, ear fertilizer on October 5;the fields were drained and dried on
September 15, the fields were rewatered on September 20, the fields were drained and dried on November 3 ,and the rice was harvested on November 13.
The same below.

1 20215 8—11 B&AEE CH.H B EIAT

Figure 1 CH, fluxes in the rice=shrimp co—cropping systems from August to October 2021
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Figure 2 N>O fluxes in the rice=shrimp co—cropping systems from August to October 2021
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(70.83+13.16) ; 5 DZ AL FAH L, DG .DD I DA 4b 3 N,O
ﬂ?ﬂﬂtﬁiﬁ BB T 43.1% 24.8% #110.3%.

23 BRESEZRPAHMEN WP

W1, AR AL FE N0 E3tHE ik B LA
DG>DD>DA>DZ, 5 DZ AL HA H , DG . DD il DA 4b B
N0 B3 HE 2 A3 T 40.7% .26.1% 1 11.7%
CH. 5K 5 GWP 1Y) 84.29%~92.9% , A~ [a] 4b B 7] CH, 2
e S WP L4 A DZ>DA>DD>DG,
2.4 KFEFEMGCHGI

e 2 R RA AL BRRK RS - i 22 S AN B 3,

1 CHANO RRHHER CWP
Table 1 Cumulative emissions and warming potential

of each treatment

Qb CH./ N0/ GWP/
Treatment (kg+hm™) (kg+hm™) (kg COze-hm™)
DZ 191.57+13.70a 1.3720.14d 5773.48+196.59a
DD 124.49+15.53¢ 1.73+0.23b 4 002.30+140.06¢
DG 109.38=11.89d 1.93+0.31a 3 638.88+217.11d
DA 152.46+16.08b 1.5320.09¢ 4726.22+200.20b

T : DZ: K FEEAE ; DD K R AR BE v [R5 IR AR s DG L K Al
% L v QSR A s DA K RE MU A . RIZUAR RN PR R A
PR 22 5 b 2 (P<0.05) , F [,

Note: DZ: rice monoculture; DD: rice co—cropping with low—density
Procambarus  clarkit; DG: rice co—cropping with high—density
Procambarus clarkii; DA: rice co—cropping with Cherax quadricarinatus.
Different lowercase letters in the same column indicate significant
differences between treatments(P<0.05) , The same below .
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ARk H B GHGL A5 4k #a 3 h DZ>DA>DD~DG, 4
DZ Kb FRAH EE , DG . DD Fl DA &b ¥ GHGI 43 B FEA T
40.1%.33.3% F121.1% , R MR L AE 0] DUAE PRI AR & %
4 1 [ B AT 2 AT

R2 BREABETER GHCI
Table 2 Rice yield and GHGI in each treatments

Ak IR ek GHGI/
Treatment Rice yields/(kg+hm™) (kg COze-kg™)
DZ 9 669.83+61.47a 0.60+0.07a
DD 10 055.03+403.81a 0.40+0.01c
DG 10 245.12+752.59a 0.36+0.05¢
DA 10 028.35+155.43a 0.47+0.01b
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Figure 3 Dynamic changes of water DO in each treatments from

August to October 2021
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Figure 4 Dynamic changes of soil Eh and soil DOC in each
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treatments from August to October 2021
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Figure 5 Dynamic changes of soil NO3=N and NHi-N in each treatments from August to October 2021
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Table 3 Correlation between greenhouse gas emission flux and environmental factors in rice field
i Temperature pH Eh DO NH:-N NO;-N CH. N0

B 1

pH -0.512 1

Eh 0.156 0.208 1

DO 0.293 0.084 0.945%%* 1

NH:i-N -0.121 0.247 0.7947#%* 0.768%* 1
NO;-N -0.050 0.066 0.770%* 0.727%%* 0.929%** 1
CH. -0.145 -0.215 =0.991%* -0.951%* -0.848%* -0.817%* 1
N>O -0.118 -0.074 0.606* 0.613%* 0.880%** 0.857+%* -0.665* 1

T AL P<0.05, =4 i EAH & P<0.01.

Note: * Significant correlation P<0.05,** Significant correlation P<0.01.
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