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Abstract: Appropriate management of paddy water

U35 B H7.2025-07-24 depth is critical for ensuring normal rice growth. This study
HETE. W [ RFE 4T H (U21A2039) investigated the effects of field water levels and nitrogen
VEEEA A (2001-), T, PP B s AL B WF ST A, B EM management regimes on rice growth traits, physiological
AT R XK+ BB 5 R AFSE . (E-mail ) 2023710807 metabolism, and yield by implementing different nitrogen
@ yanglzeu.edu.cn application regimes and water depth treatments. Two nitro-

BHUESE 2, (E-mail) gixiawu@ yangtzeu.edu.cn gen management strategies were applied: a conventional
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fertilization pattern ( FFP) , with basal fertilizer (urea)

basal fertilization pattern (CRBF), with basal fertilizer ( controlled-release urea)

: tillering fertilizer (urea) = 7 : 3; and a controlled-release

¢ tillering fertilizer (urea) = 7 : 3.

During the tillering stage, water depths were maintained at 5~7 ecm (W1) and 9-11 em (W2). During the booting stage,

depths were maintained at 9-11 ecm (W3) and 14-16 cm ( W4). The results indicated that the activities of peroxidase
(POD) , superoxide dismutase (SOD), and catalase (CAT), as well as malondialdehyde (MDA) content in rice leaves,

generally increased with increasing water depth. In contrast, tiller number and relative chlorophyll content ( SPAD value)

decreased, while plant height increased. These physiological and morphological changes ultimately led to overall reductions

in the number of effective panicles, grains per panicle, seed-setting rate, 1 000-grain weight, and actual grain yield. Under

the same water depth and management duration, compared with FFP, the CRBF regime suppressed the excessive activation

of CAT and SOD and enhanced POD activity during the tillering stage. At the booting stage, CRBF reduced the activities of

CAT, SOD, and POD, thus optimizing the reactive oxygen species (ROS) scavenging mechanism, lowering MDA content,

and consequently increasing tiller number and SPAD value. In terms of yield, CRBF significantly enhanced grain production

by increasing the 1 000-grain weight. In conclusion, the CRBF nitrogen management mode effectively mitigates the adverse

effects of waterlogging stress and alleviates flood damage in rice.
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Table 1 Water management at different growth stages
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Fig.1 Rice tiller number under different field water levels and nitrogen management regimes
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Fig.2 Rice plant height under different field water levels and nitrogen management regimes
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Fig.3 Relative chlorophyll content ( SPAD value) in rice leaves under different field water levels and nitrogen management regimes
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Fig.4 Malondialdehyde (MDA) content in the leaves of rice under different field water levels and nitrogen management regimes
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Fig.5 Antioxidant enzyme activities in rice leaves under different field water levels and nitrogen management regimes

FARE T 7.38% .5.86% .5.91% , 754y W 1R
BT 10.09% 13.13% 14. 13% . {22 FEH 40 W]
T K GRA BEAS [ 260 242 S5 455 =X 1) 1) 3 sl Rl 4, g
BRI CRBF A K iz B IAR T FFP AR
BHEBEA,HERANRE, TR EM™ERAN
CRBF AFR iz B A W E R T FFP AR BB A,

3 WR,7EBEI, T K RN 7K ARG ) A R
B AR TR T A A D O S S
Tt By 2O SR 7 7 (3 R ), X TR i 7 i
FELER 5 , 7R 2R |t AE Oy X0 25 50 % T
K H AT AR . o R 5 T T KR R
g TRLE 7 R AR B R

Xof 7 F ¥ o R 26 R 45 A B A 0 A7 A S 43

BT, FH B 6A AT, 7643 BEW , B RO A A, oAt ™
HA R K S5 SPAD {5 3% B W T A
Ko MR POD TEPES BRI AR S5 523 R ARG,
55 SR Ty R IE A O, (H A SRR 3
R SOD [ CAT 35 MDA & & 5 RR 0B £ Tk &
ETE TR PR RS b e il
FHOC AR AN 3 . BB 6Bl %0, KA 1 ™=
i R, TRE 5 SPAD {H S22 0 35 1A
XA MDA &1 POD 15 1E 5 R RR L P i
2 O A G I R CAT 16 1 5 KR ™ 1 LA
Bt R R (B RO E S ) 2 2 i B 3
TR ; I F SOD 1 15 B AR H50RT 7= i 22 i 25 o
e i 5 B AH G



B AR AN T TR TR R I8 2 4 X R A ™ ek B 2 SR ) 52 1747

R2 FARHAKRSRFEELETKEEREMRESR

Table 2 Rice yield and its components under different field water levels and nitrogen management regimes
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Table 3 Effects of different field water levels and nitrogen management regimes on rice yield and its components
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Fig.6 Correlation between rice yield components and physiological indicators
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