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Effects of quicklime application on production efficiency and soil fertility
in the rice-Morchella esculenta rotation system

JIN Meijuan, WANG Haihou, LI Dongmei, SONG Ying, DONG Minghui
(Jiangsu Taihu Lake Region Institute of Agricultural Sciences/National Soil Quality Observation and Experimental Station in Xiangcheng , Suzhou 215106,
China)

Abstract: The application of quicklime is a critical measure for regulating the soil environment and ensuring stable
yields during Morchella esculenta cultivation. To determine the appropriate quicklime application rate in the rice-Morchella
esculenta rotation system, this study used Morchella sextelata and the rice cultivar Nanjing 46 as test subjects. Four treat-
ments were established based on quicklime application rates: 0 kg/hm*( C1), 375 kg/hm*( C2), 750 kg/hm*( C3) and
1 125 kg/hm> (C4). The effects of pre-sowing quicklime

7S B 8. 2024-12-15 application on Morchella esculenta yield, rice yield and its
HEEWH JTLHALVAE A FOH ST H[ CX(23)3009] ;1175 components, rice nitrogen content, and farmland soil fer-
B RBH RS H [ KF(23) 11027 ; 73 M 17 i 95 A A T tility were analyzed. The results indicated that quicklime
H (24062) application significantly reduced the risk of pathogenic fun-

TEB R A (1989-) 2 VIIR WA B, BIBFFLBY, 22 gal infection in Morchella esculenta. The yield under the
FAESIRHAN BRI (E-mail) jinmei1989@ C3 treatment reached 3 385 kg/hm”, which was signifi-
126.com

BIREE . FHHE, (E-mail ) mhdong@ yzu.edu.cn

cantly higher than that of other treatments. Compared to

the non-quicklime treatment ( C1), the application of
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quicklime showed no significant impact on rice yield. A high application rate ( C4 treatment) significantly reduced the num-

ber of productive panicles, whereas an appropriate rate ( C3 treatment) notably increased the total grains per panicle. Ana-

lysis of soil fertility indicators revealed that an appropriate quicklime application rate increased soil pH, while the high

application rate ( C4 treatment) significantly reduced soil nitrogen supply capacity, as evidenced by markedly decreased

nitrogen content in rice straw and soil alkaline hydrolysable nitrogen. Quicklime application showed no significant effects on

soil phosphorus content and potassium content during the rice season. In conclusion, for the initial year of implementing the

rice-Morchella esculenta rotation in the experimental area, an application rate of 750 kg/hm? is recommended as it effective-

ly balances the stable yield outcomes for both Morchella sextelata and the rice cultivar Nanjing 46.
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Fig.1 Yield and agronomic traits of Morchella esculenta under different treatments
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Table 2 Rice yield and its components under different treatments
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Fig.2 Soil pH values under different treatments
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Fig.3 Soil organic matter content under different treatments
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Fig.4 Soil total nitrogen content under different treatments
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Fig.5 Soil alkali-hydrolyzed nitrogen content under different treatments
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Fig.6 Soil total phosphorus content under different treatments
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Fig.7 Soil available phosphorus content under different treatments
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Fig.8 Soil total potassium content under different treatments
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Fig.9 Soil available potassium content under different treatments
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Table 3 Correlation coefficients between Morchella esculenta yield, rice yield and farmland soil nutrient content

L7 pH {H AU A ERTE A EX e L e B A R
e R PR Ts -0.139 0.157 0.499 0.756 * 0.465 0.577* -0.011 -0.176
IKAE -0.817* -0.381 0.493 0.633* -0.051 0.293 0.022 0.672*

* FORBEHIC(P<0.05)
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Fig.11 Rice nitrogen accumulation and nitrogen grain production efficiency under different treatments
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Fig.10 Nitrogen content in rice grain and straw under different treatments
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