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Effects of Water Regulation under Different Straw Return Conditions on Rice

Yield and Soil Fertility
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(Rice Research Institute of Jilin Academy of Agricultural Sciences(Northeast Agricultural Research Center of
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ture and Rural Affairs, P. R. China, Gongzhuling 136100, China)

Abstract: Aimed to investigate the effects of water regulation under straw return conditions on rice yield and soil
fertility. A field experiment was conducted using the rice variety “Jijing 830" in a split-plot design. The main
plots consisted of two straw management practices: no straw return (A,) and full straw return (A,). The subplots
comprised five water regulation treatments: mild water control (WP, Wsoil = 0 kPa), moderate water control
(WP,, Wsoil = -15 kPa), moderate-severe water control (WP,, Wsoil = -30 kPa), severe water control (WP,,
Ysoil = -45 kPa), and a conventional flooding treatment (CK) as the control. The results showed that the A,-WP,
yielded the highest, with a 22.5% increase compared to the A,-CK at the late tillering stage. In contrast, at the
jointing-booting stage, the A,-WP,and A,-WP, resulted in yield reductions of 32.2% and 19.8%, respectively, com-
pared to their corresponding CK. The straw decomposition rate was higher when water regulation was applied at
the late tillering stage than at the jointing-booting stage. Furthermore, appropriate water regulation effectively en-
hanced the supply capacity of soil nutrients. In comprehensive consideration of all factors, the integration of full
straw return with moderate-severe water control (WP,, Wsoil = -30 kPa) at the late tillering stage can synergisti-
cally achieve increased rice yield, improved soil fertility, and enhanced straw decomposition efficiency.
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Table 1 Relative and absolute water content of soil
moisture control

b3 AR5 7K 4/ % 4% 5 7K 1%
Treatment Relative water content Absolute water content

WP, 33.1 6.287

WP, 27.6 5.244

WP, 23.0 4.370

WP 19.2 3.648
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Table 2 Effects of water regulation under different straw return conditions at the late tillering stage on rice yield

and its components

piEL (VG4 — UAGAR L, SR % TURAEAR L SR % Thiidi/g FEaE e hm™
Treatment Panicles per hill Primary branch fruiting rate  Secondary branch fruiting rate  1000-grain weight Yield
A,~CK 14.63+0.82a 95.11+1.05a 94.20+1.01a 20.98+1.26h 8.33+1.45a
A-WP, 13.17+0.88b 94.82+2.66a 93.013.46a 21.49+2.62ab 7.60+1.32a
A-WP, 14.05+2.63ah 96.96+0.43a 93.56+1.94a 23.41+6.79 7.84+0.38a
A-WP, 12.64£0.71b 96.44+0.66a 92.30+2.04a 20.67+2.91b 6.57+0.83b
A-WP, 10.92:£0.42h 95.96+1.15a 91.27+2.17a 21.94+6.25ab 5.72+1.68b
A,~CK 14.34x0.58a 96.95+0.31a 92.18+1.91a 22.89+6.39a 7.08+0.28a
A,-WP, 12.00+0.54b 96.79+0.74a 91.27+1.86a 22.49+3.79a 6.56+1.60b
A-WP, 12.58+1.01ab 97.06+0.18a 94.97+1.28a 22.035.78a 6.56+2.89b
A,-WP, 14.7120.52a 95.98+1.11a 92.50+1.03a 24.04+8.03a 8.67+4.46a
A-WP, 13.46+1.83a 95.82+2.33a 92.40+2.92a 22.00+3.61a 6.29+1.48h

T B 2023 4F 5 2024 4 BIE . /NG P REAS [R] 3R 28 57 .35 (P<0.05), T T .

Note: The data represent the mean of data in 2023 and 2024. Different lowercase letters indicate significant differences(P<0.05),

the same below.
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Table 3 Effects of water regulation under different straw return conditions at the jointing—booting stage on rice yield

e bR — YRR R A TR -
Treatment Panicles per hill Primary branch number Secondary branch 1000-grain weight Yield
per panicle number per panicle

A -CK 16.38+0.95a 10.85+0.43a 14.78+0.81ab 2291+8.31a 8.22+0.67a
A-WP, 16.09+1.01a 10.37+0.39ab 16.96+2.71a 21.37+2.40a 7.08+0.80b
A-WP, 15.22+0.51ab 9.59+0.48bc 11.19+0.31b 20.66+4.34a 7.16+0.75b
A-WP, 15.51+2.21ab 9.72+1.14abc 12.98+2.44ab 21.00+6.04a 5.96+1.30c
A-WP, 13.75+1.01b 8.85+0.23¢ 13.33+2.73ab 20.17+6.06a 5.57+0.39¢
A,-CK 16.26+1.01a 10.79+0.18a 20.35+0.93a 21.51+3.83a 8.00+0.65a
A,-WP, 14.34+0.83b 10.56+0.88a 17.21+2.64ab 21.23x1.91a 7.50+0.70a
A,-WP, 14.08+1.01b 9.75+0.62a 16.49+3.33ab 20.56+1.54a 7.32+0.68a
A,~-WP, 13.46+0.68b 10.15+0.08a 14.80+1.47b 21.61+2.27a 6.47+0.30b
A,-WP, 13.87+0.43b 10.03+0.57a 14.14+2.54b 21.51+3.21a 6.42+0.08b

T, A-CK &b B R A% B A A -CK b B 42 15
T 37.7% , i B RS FF 4 i WA B T KRS kL
MR 5 TR R O RS AT 0 B A5 R RS +
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Table 4 Effects of water regulation under different straw return conditions on soil nutrient content at the late tiller-

ing stage

Qb3 R G Elg kg AL /g kg T it 2 i /mg - kg™ TR &t /mg - kg™ TRACH & i /mg - kg™

Treatment Total nitrogen Soil organic matter Available nitrogen Available phosphorus Available potassium
A,—-CK 2.00+0.02a 36.71+0.11¢ 149.95+1.63a 51.60+0.54b 157.80+3.06a
A-WP, 1.99+0.01a 37.79+0.34b 149.00+0.66a 52.46+0.25ab 152.03+2.69b
A-WP, 1.95+0.02b 41.28+0.45a 146.28+1.14b 46.50+1.05¢ 136.51+0.76¢
A -WP, 1.91+0.03¢ 26.79+0.35e 143.48+1.86¢ 42.37+0.89d 136.93+4.88¢
A -WP, 1.57+0.01d 35.57+0.33d 117.46+0.44d 53.85+1.11a 135.61+2.67¢
A,-CK 1.95+0.02b 31.25+0.35¢d 146.26+1.43b 52.37+0.75b 141.83+3.35b
A,-WP, 2.09+0.08a 43.21+0.61a 156.62+5.44a 54.33+1.29a 139.83+2.99b
A,-WP, 1.92+0.01be 30.97+0.47d 144.05+0.8hc 51.93+0.98b 152.75+2.87a
A,-WP, 1.85+0.03¢ 32.11+0.42¢ 138.81+1.98¢ 51.63+0.87b 157.73+2.41a
A,-WP, 1.86+0.02¢ 36.08+0.54b 139.81+1.56¢ 43.26+1.06¢ 142.12+3.02b
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Table 5 Effects of water regulation under different straw return conditions on soil nutrient content

in the jointing—booting stage

i AT it /g kg AHLT /g kg™ DR A D it /me kg RS B /mg kg AU B mg kg
Treatment Total nitrogen Soil organic matter Available nitrogen Available phosphorus Available potassium
A,-CK 1.86+0.02¢ 36.87+0.36a 139.85+0.85¢ 52.18+0.60a 150.5+0.44¢
A-WP, 1.91+0.01b 33.68+0.36b 143.02+0.78b 48.83+0.62b 151.7+3.24¢
A-WP, 2.01+0.03a 32.48+0.64d 150.62+2.06a 50.62+1.27a 167.66+2.83a
A -WP, 1.97+0.02a 34.66+0.37b 147.95+1.93a 50.99+1.23a 156.48+0.22b
A-WP, 2.01+0.02a 34.77+0.51b 150.32+1.53a 46.65+0.90¢ 139.65+2.50d
A,-CK 2.02+0.02a 33.23+0.64b 151.04+1.31a 48.26+1.31b 147.41+3.31a
A,-WP, 1.93+0.01¢ 36.33+0.51a 145.05+1.01b 45.10+1.31¢ 131.45+5.38¢
A,-WP, 1.89+0.01d 31.52+0.37¢ 141.66+0.24¢ 51.54+1.27a 151.78+3.33a
A-WP, 1.87+0.01d 27.52+0.14d 140.31+0.30¢ 44.41+1.37¢ 145.36+2.95ab
A,-WP, 2.00+0.01b 30.86+0.42¢ 149.64+0.59a 43.77+0.68¢ 139.23+2.89h
B, PEEARE AT 25l AT 38 BE K 3 TR F) T Y
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Table 6 Effects of water regulation at different growth

stages of rice on straw decomposition rate

FAFII %
RbER Rice straw decomposition rate
Treatment SYBES ) 3K 2R
Late tillering stage Jointing—booting stage

A,-CK 60.93+1.55¢ 59.68+1.81¢
A,-WP, 64.48+0.42bc 63.33+0.42b
A,~WP, 65.57+1.18bc 65.13+1.05ab
A,-WP, 68.50+0.79ab 67.09+1.01a
A,~WP, 70.52+0.53a 68.00+0.22a
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