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Fig.1 Cumulative N and interval N release rate of slow-controlled release fertilizer
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Table 1 The primer information of genes
A Gene IEI7 5] %) Forward primer (5°-3°) JZ 171514 Reverse primer (3°-5”)
OsActin CAATCGTGAGAAGATGACCC GTCCATCAGGAAGCTCGTAGC
OsSUT2 TCTTTTATCGGTGGGCTGGT TTGCAAAGAATGGCCGACAA
OsSUT4 CTCGTGCCCTTTTAGCTGAC AACGTTTCCAACAGCCATCC
0sGS2 TGGGTTGGAGGAACTGGAATT ACGTTTGTTAGTAGGGATGGG
OsDOF11 CAATGCCCATCATGCCAGCA GCTCTGCAGCCTTGGACTAT

KH SPSS 25.0 Ge i #A45 Bd # AT HL R R 7 = oy
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FETAE S e (CKD , ARIFh L

WA EZS (£2) . 7£2020 5 2021 1K
FEA K2, UF 1 SCU AbFE /K FE = B E KT
CK b3, Fr UF LB~ & 5 5 kD> 17.65%F1
13.40%, SCU AbBE =& 73 7l FFAIK 5.88%F1 23.21%:;
1M PCU #1 BBF 22 /= 8 5 CK A BE 2 AN %

R2 20202021 FARKBEIERIEI K FE~ B R EMRERNFE
Table 2 Effects of different types of slow-controlled release fertilizer on rice yield and its components in 2020 and 2021

4 EEH%&” F% ﬁiﬁl@%ﬂ( ﬁiﬂﬁ MPE R %%}Z *Ei
Year Fertilizer Yield Effective panicle Grain number To.tal number of Seed-setting Grain weight
type (t/hm?) number (/m?) per panicle spikelets (/hm?) rate (%) (mg)
2020 CK 10.2ab 314.4ab 129.0a 4.1a 93.9a 26.9¢
UF 8.4c 286.2¢ 112.3b 3.2¢ 94.9a 27.6ab
SCU 9.6b 305.5abc 117.5b 3.6bc 95.4a 28.0a
PCU 10.2ab 293.3bc 131.8a 3.9ab 94.9a 27.8a
BBF 10.8a 325.3a 131.2a 4.3a 93.6a 27.2bc
2021 CK 11.2a 323.0a 137.9a 4.4a 96.8a 26.1c
UF 9.7b 335.7a 110.5¢ 3.7b 93.6a 28.3a
SCU 8.6b 343.3a 94.2¢ 3.2¢c 94.9a 28.1ab
PCU 11.1a 368.3a 116.0abc 4.3a 96.3a 27.2b
BBF 11.0a 355.7a 117.3ab 4.2a 95.6a 27.5ab
F-value A (T ok ns ok ok ns ok
Fir () ok ok * * ns ns
<Y ** ns ns ** ns *

AENEFRFREMIE EZR B (P<0.05) ;

Different lowercase letters indicate significant differences among different treatments (P < 0.05); “**” and

xR “x” HRIRORIE P<0.01 F1 P<0.05 K F EERTE, ns ERELREER.

g

indicate significant differences at

P <0.01 and P <0.05 levels, respectively, ns means no significant difference.
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Fig.3 Effects of different types of slow-controlled release fertilizer on the change
of carbon metabolite contents and key enzyme activities in flag leaves of rice
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Fig.4 Effects of different types of slow-controlled release fertilizer on the change
of nitrogen metabolite contents and key enzyme activities in flag leaves of rice
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Y; yield, TNS: total number of spikelets, GW: grain weight. 7DAA, 21DAA, and 35DAA represent 7 (early grain filling), 21 (mid-grain filling), and
35 (late grain filling) days after anthesis, respectively. *: P <0.05, **: P <0.01.

5 FERELETKE~SWHERSSMHRENRHE X BEENEX TS
Fig.5 Correlation analysis between yield components and key enzyme
activities of carbon and nitrogen metabolism in flag leaves of rice
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Fig.6 Effects of different types of slow-controlled release fertilizer on the key
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Effects of Slow- and Controlled-Release Fertilizers on
Grain Yield and Leaf Carbon and Nitrogen Metabolism
during the Grain-Filling Stage in Rice

Jiang Zhengrong', Chen Qiuli, Zeng Nana', Liu Song’,
Lin Zuichang', Yang Yang', Ding Yanfeng', Li Ganghua'
("College of Agriculture, Nanjing Agricultural University / Key Laboratory of Crop Physiology Ecology
and Production Management, Ministry of Agriculture and Rural Affairs, Nanjing 210095, Jiangsu, China;
2Xuzhou Institute of Agricultural Sciences in Jiangsu Xuhuai District, Xuzhou 221131, Jiangsu, China)

Abstract Carbon and nitrogen metabolism in rice leaves during the grain-filling stage is a key physiological
process regulating yield formation. To investigate whether different types of slow- and controlled-release
fertilizers influence rice yield by modulating leaf carbon and nitrogen metabolism during the grain-filling stage, a
field experiment was conducted using the rice variety Ningjing 8 during the 2020-2021 growing seasons. The
treatments comprised conventional split fertilization (CK) and four slow- and controlled-release fertilizers: the
fast-acting slow-release fertilizers (UF and SCU), and the controlled-release fertilizers (PCU and BBF). The
results showed that yields under UF and SCU were significantly lower than those under CK, with reductions of
17.65% and 5.88% in 2020, and 13.40% and 23.21% in 2021, respectively. By contrast, yields under PCU and
BBF were comparable to CK, primarily due to their total spikelet number and grain weight being sustained at CK
levels. The UF and SCU treatments resulted in insufficient nitrogen supply during the grain-filling stage, leading
to reduced leaf photosynthetic capacity, lower sucrose and starch utilization efficiency, and diminished activities
of key carbon and nitrogen metabolism enzymes. The PCU treatment, characterized by concentrated nutrient
release during the grain-filling period, ensured adequate nitrogen supply throughout grain filling, thereby
promoting the absorption and utilization of carbon metabolites in leaves while enhancing nitrogen metabolite
content and associated enzyme activities. The BBF treatment, featuring a bimodal release pattern, provided a
moderate nitrogen supply during the grain-filling stage, which supported relatively high leaf photosynthetic
capacity and balanced carbon and nitrogen metabolic activity, ultimately achieving yields comparable to CK. In
conclusion, selecting slow- and controlled-release fertilizers that ensure an adequate nitrogen supply during
grain-filling stage of rice is an effective strategy to sustain high grain yield.

Key words Rice; Slow-controlled release fertilizer; Yield; Leaves; Carbon and nitrogen metabolism; Grain-

filling stage
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