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Rice Yields and Greenhouse Gas Emissions as Influenced by Standing Water Depths at Milking Stage of Early
Rice

FU Zhi-qiang, LONG Pan, LIU Yi-yi, XIE Tian-yang, LONG Wen—fei, ZHONG Juan

(Agronomy College of Hunan Agricultural University, Changsha 410128, China)

Abstract: Rice fields contribute substantially to greenhouse gas emissions, and water managements affect this contribution. In this study, a
field experiment was designed to examine the effects of irrigation water on yields and greenhouse gas emissions by keeping different depths
of standing water( 10 cm, 15 cm, and 20 em) in paddy field from milking to maturity stage of early rice. Compared to traditional water
regime (CK ), deep standing water improved plant photosynthetic rate, but reduced seed setting rate and 1000—grain weight, resulting in
3.1%~5.7% reduction of rice yields with no significant difference. However, deep standing water treatments increased the cumulative CH,
emission by 62.7%~113.6%, but decreased the cumulative N,O emission by 63.1%~84.1%, compared to the control. Significant differences
were found among the treatments. The global warming potential (GWP) of CH, and N,0 was found to be the highest in the 10 cm depth of
standing water. The deeper the standing water, the lower GWPs were observed. Overall, the GWP was 57.2%~96.6% higher in deep stand-
ing water than in CK. In conclusion, holding 20 ¢cm depth water in early rice field would benefit late rice cultivation in the double—-season
rice area of Hunan Province. Further study is necessary on reducing CH, emission from deep standing water paddy field.
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Table 1 Experimental treatment design
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Table 2 Photosynthetic characteristics of rice plants after 10 days of different depths of standing water

fb SR/ SALFE/ M) CO, W&/ 7RI A/ Koy
pwmol *m>-s7! pwmol *m>-s”! wmol » mol™ mmol *m?2-s™ FFH #/%
Tl 15.31bB 0.71a 314.79a 9.65a 0.159aA
T2 15.61bB 0.61a 309.83a 9.66a 0.162aA
T3 16.95aA 0.68a 308.92a 9.74a 0.174aA
CK 14.33¢C 0.74a 321.02a 9.63a 0.149bB

TE:T1.T2 T3 43 JIFR7RHEGR K 10,15.20 em 203, CK R HUK 4403 ; [Fl— 5 PR R NS R FR0R 22 57 B35 (P<0.05) , RN RS F B R

ZEREE(P<0.01), TR,

Note : CK indicates the conventional water regime. T1,T2,and T3 indicate 10 cm, 15 ¢cm, and 20 cm deep standing water, respectively. Means with differ—

ent small and capital letters indicate significant difference at P<0.05 and P<0.01 ,respectively. The same below.

®3 BEEFEMBREZRETE

Table 3 Early rice yield and its component factors

ARFE - kEem  RHRESEEUA MiR/em  ERLEEEUR SS0R/% TRREYg  IGEAbkghm® PR kghm
TI 69.6 10.4 18.0 1159 89.4 27.8 8987a 7306a
T2 69.7 10.3 182 113.6 882 275 8514a 7297a
T3 69.8 10.7 182 1144 87.5 27.1 8707a 7115a
CK 70.0 10.7 18.1 1143 90.3 283 9376a 7542a
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Figure 1 Dynamics of CH4 emission fluxes from early rice fields
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Figure 2 Dynamics of N;O emission fluxes from early rice fields
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FKIR 10 em L0 F, ARfb Ry 78.1 pg-m?-h! Fie/h
AR E KR 20 em 4B HARB R 37.1 pgem?+h™',
2.3.2 s SMAHEC R R

MR 4 A5, LA E TOK AL, AN R Ak 3 [A]
CH, ~P- 34 HE i i AR 5 2 22 5, B /KB X HE i
TR, LLEZKIR 10 em ZRFRSE-34 CH, HERCHE &
i, X REA2E 11.6 mgem”-h' s E/KAMBS , 2540
[0 CH, HERlCS 25 57 0 3, 3 B R /K A A4 (b
R THAUKE, MEKE 10 em AFE 5 E KE
20 cm LbPHE) 225 B 2 S4B, IEKIR 10 em b
FRHE R K, B RUK A B AR, PR AHZE 6.1 g
m? o AN[FIAEFE] NO P HERCE Al A 2 22 5
DA RIS B R 5, 35 7K IR 20 em A PR ERAIR, 77K
PR GE f /b, AL BRIE] 25 26.7 pg-m?-
h, AR B NO HEjl B AR A R 3 5 P 2 HEoE
AERL, DA BIK B8 B K, 7K IR 20 em fie/)y, A
2 14.8 mg-m?, L5575 & CH, 5 N0 HEROS IR,
PABZKUR 10 em $ieiy,  HE KRR TR HGRAT, A
PRE 8 B /K A5 7 25 805.8~1 361.2 kg CO, eq -hm™, i
H T 57.2%~96.6% . & VR 7K BRI B 7= 1 T T 34
I B R UK A B, 3 IR 0.12~0.19 kg CO, eq-
kg™ FE4T  BG IR A 63.2%~100%

* 4 BIRFERKGELAE CH, F1 NO RRHME

Table 4 Cumulative CH, and N,O emissions from early rice fields with different depths of standing water

e CH, NO SRS S R
HER g m™ ' HEHOR g m? RO /g m™ b HE g em?® kg COzeq-hm™ kg €O, eq kg FAT
TI 21.4aA 12.0aA 6.9bB 6.5bB 2769.7 0.38
T2 19.8bB 11.1abA 3.7¢C 4.4cC 2566.9 0.35
T3 16.8¢C 9.6bA 1.1dD 2.8dD 22143 0.31
CK 9.8dD 5.9¢cB 27.8aA 17.6aA 1 408.5 0.19
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