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Effects of pig-manure fertilizer from in-situ fermentation on soil microor-

ganisms and cucumber production
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Abstact: Designed base application of pig-manure fertilizer from in-situ fermentation with different levels to explore the
effects on soil microorganisms and yields. We analyzed the yields and qualities of cucumber, microorganisms and enzyme
activity in soil, as well as the occurrence of cucumber downy mildew. The results showed that,full-using pig-manure fertil-
izer from in-situ fermentation compared with no application, the disease index of cucumber downy mildew was 6.30,
78.71% reduction compared to non pig-manure fertilizer. After the further development of downy mildew, the cucumber
leaves without pig-manure treatment lost their green color, resulting in a yield of only 167.67 kg per 30 m’, and the yield
of treatment with full application of pig-manure fertilizer was 297.40 kg per 30 m’, which was 77.37% higher than the
treatment without pig-manure. The contents of vitamin C and nitrate of the treatment with full application of pig-manure
fertilizer from in-situ fermentation were 18.95 mg- 100 g and 73.02 mg - kg'. Compared with the non application pig-ma-
nure treatment, the vitamin C content increased by 34.11% and the nitrate content decreased by 13.42%. At the same time,
the application of pig-manure fertilizer from in-situ fermentation can significantly increased soil microbial carbon and cat-
alase activity, but had no significant effect on soil urease activity. The microbial-carbon contents in soil were 292.87,
252.62 and 122.78 mg- kg, in full-using, half-using and non-using pig-manure fertilizer from in-situ fermentation respec-
tively. Full-using pig-manure fertilizer from in-situ fermentation for three consecutive growing seasons in the experiment
could control the occurrence of downy mildew and improve effectively the yield and quality of cucumber. The results pro-
vide the basis for the pig-manure fertilizer from in-situ fermentation which can be used on crop production.
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Table 1 Quantity of cultivated microorganisms in the soil
under different treatment

. o gHTE/ HEH/ TR B/

. (x10°CFU-g") (x10°CFU-g") (x10°CFU-g")
2023-04-03 F  1.240.09b 41£095b  4.1£1.67b

HO 1.9+0.35b 77+1.11a 6.5:1.41 b

AO  2.6+085a 9.6£2.12 a 8.742.01 a
2023-05-03 F  1.5£0.26b 35£132b  52+1.89b

HO 1.6+0.18b 37+171b  5.840.99b

A0 2.0+0.35b 45£1.04b  7.4+324b
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Fig. 1 Content of soil microbial carbon
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Fig. 2 Content of catalase activity in soil
under different treatment
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Table 2 Changes in cucumber yield under different

treatment
FrE INXFEE INX = INX =
Ab R T8 10 d)/kg ] 10 d)/kg (% Jr 10 d)/kg
F 51.47+6.66 b 72.50+7.51 b 43.70+4.92 ¢
HO 73.63£9.78 b 94.67+4.33 a 74.78+4.43 b
AO 83.83+3.05 a 98.87+5.67 a 114.70+7.44 a
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Table 3 Quality of cucumber under different treatment

yopi] w(ZEAEZE C)/(mg-100 g wAIEHERE /% wATEPEEE D/ (mg kgD wiHEREE)/(mg-kg™) wCRIEPE D 1%
F 14.13+£1.30b 1.51+0.05 ¢ 1.68+0.17 a 84.344+5.11 a 2.17+0.25 a
HO 15.97+0.52 ab 1.73+£0.05 b 2.08+0.30 a 78.58+2.12 ab 2.49+0.29 a
AO 18.95+0.72 a 1.87+0.09 a 2.07+0.25 a 73.02+4.83 b 2.62+0.34 a
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Table 4 Occurrence of downy mildew of cucumber under
different treatment

AN (7] Ak TR UEAEGE ¢ Bria 2R %
2023-04-29 F 29.59+1.30 a

HO 16.25%1.24 b 45.08

AO 6.30+1.06 ¢ 78.71
2023-05-15 F 100.00+0.00 a

HO 19.802.06 b 80.21

AO 11.2742.04 ¢ 88.72
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