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Effects of Freezing-thawing on Soil Microbial Quantities and Enzymatic Activities of Old

Apple Orchards

DUAN Yanan', LIU Entai?, CHEN Xuesen', SHEN Xiang1 , YIN Chengmiaol, MAO Zhiquanl*

(1 College of Horticulture Science and Engineering, Shandong Agricultural University, National Key Laboratory of Crop Biology,
Taian, Shandong 271018, China; 2 Penglai Fruit Work Station, Yantai, Shandong 264000, China)

Abstract: Taking the soils of old apple orchards in Mengyin, Laizhou and Qixia of Shandong Province as the objects, the effects
of freezing-thawing on soil microbial quantities and enzymatic activities of old apple orchards were explored in order to provide a
theoretical basis for alleviating apple replant disease. The soils of 0—30 cm and 30-60 cm depths were sampled before winter and
in spring and then soil physiochemical properties, microbial population, enzyme activities and cation exchange capacity(CEC)
were determined. The results showed that after freezing-thawing treatment, the quantities of soil bacteria, fungi and actinomycetes
in each layer decreased significantly, and decreased most in the upper soil; The quantities of soil bacteria, fungi and
actinomycetes in the upper layers of Mengyin decreased by 40.6%, 43.6% and 55.7%, respectively, and the ratios of soil
bacteria/fungi in the orchards of three regions were greatly increased; At the same time soil F. oxysporum gene copy number in
each layer decreased significantly; The activities of urease, phosphatase and invertase in each soil layer decreased significantly,
and there were significant differences; The changes of soil CEC were significantly different in the three regions, soil CEC of the
upper layer in Mengyin decreased by 41.7%, soil CEC of the lower layer increased by 19.2%, whereas the change tendency in
Qixia was opposite. In conclusion, after the freezing-thawing treatment, soil microbe quantities in the upper and lower layers were
reduced significantly, and soil microbial community structure was optimized, thus, helpful to alleviate apple replant diseases.

Key words: Freezing-thawing; Apple replant disease; Soil microorganism; Soil enzyme
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Table 1 Basic physiochemical properties of old apple orchards in three regions

T A% ((mg/kg) A A (mg/kg) H 3 (mg/kg) B (mg/kg) F L (g/kg)
MA 34.66 +0.44 b 2.18+0.13 a 25.41 +0.34 be 160.41 £0.67 ¢ 7.83+£0.05b
MB 16.55+0.43 ¢ 1.45+£0.04 ¢ 17.27+0.58 ¢ 65.66+0.93 f 6.73+£0.10a
LA 4949+ 0.54 a 1.89£0.14b 52.79+1.60 a 202.05+0.55a 8.13+0.02a
LB 46.32+0.56 a 1.48 £0.06 ¢ 24.59+033 ¢ 98.28 £ 0.46 d 7.17+£0.02 a
QA 36.99+381b 1.80 £0.06 b 2779+ 1.46b 170.63 £0.19b 8.27+0.03a
QB 16.42+£0.37 ¢ 1.66 £ 0.04 bc 21.24+0.71d 79.46 £0.49 ¢ 7.13£0.01 a
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Fig. 1 Effects of freezing-thawing on soil pH
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Fig. 2 Effects of freezing-thawing on soil microorganisms
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Fig. 4 Effects of freezing-thawing on soil CEC
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Table 2 Effects of freezing-thawing on soil enzyme activities
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