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Effect of Microbial Organic Fertilizer Application on the Physicochemical Prop-

erties of Rhizosphere Soil of Hemp

ZHANG Xiaoyan, BIAN Jing, CAO Kun, LI Xuehai, TIAN Yuan*

(Daging Branch of Heilongjiang Academy of Sciences, Daqing 163319, China)

Abstract: In order to clarify the effect of microbial organic fertilizer on soil health, the effects of four treat-
ments—fallow land(no tillage and no fertilization), no fertilization, single application of chemical fertilizer, and
combined application of 20% microbial organic fertilizer with 80% chemical fertilizer-on the physicochemical
properties of hemp rhizosphere soil were studied. The results showed that compared with the other three treat-
ments, the combined application of 20% microbial organic fertilizer with 80% chemical fertilizer increased the to-
tal porosity, capillary porosity, non-capillary porosity, and water content of hemp rhizosphere soil by 5.67%-
23.60%, while the soil pH value and bulk density decreased by 1.51%-12.32%. This combined application also in-
creased the contents of cation exchange capacity(CEC), organic matter, total nitrogen, total phosphorus, total po-
tassium, available phosphorus, available potassium, and alkaline hydrolyzed nitrogen in hemp rhizosphere soil by
1.88%-97.91%. Additionally, it increased the activities of urease, sucrase, acid phosphatase, and catalase, as well
as the contents of total glomalin and easily extractable glomalin in hemp rhizosphere soil by 8.70%-270.00%. In
conclusion, the combined application of microbial organic fertilizer effectively improved the physical properties
of hemp rhizosphere soil, enhanced soil nutrients, enzyme activities, and glomalin content, and lowered soil pH
value and bulk density. This study has laid a theoretical foundation for the restoration of black soil health.
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Table 2 Changes in soil physical properties under different treatments

it H SALBE % TELBE% EBE LB /% /g cm” Tk E %
Item Total porosity Capillary porosity Non capillary porosity Bulk density Water content
CcX 44.46¢ 34.49d 9.96a 1.38a 12.23¢
CB 46.41c 36.50¢ 10.91a 1.32ab 13.40b
FH 49.40b 38.40b 11.01a 1.26b 14.10ab
FS 54.70a 42.63a 12.07a 1.21c 14.90a

T« R A [ /ING 7o bE 328 28 5 235 (P<0.05), T 1] .

Note: Different lowercase letters indicate significant differences(P<0.05), the same below.
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Fig. 1 Changes in pH under different treatments
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Fig. 2 Changes in organic matter content under different
treatments
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Fig. 3 Changes in total nitrogen, total phosphorus, and
total potassium content under different treatments
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phosphorus, and available potassium content under dif-
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Fig. 5 Changes in soil CEC content under different treat-
ment conditions
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Table 3 Changes in soil enzyme activity

TiH
CX CB FH FS

Ttem
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Fig. 6 Changes in the content of glomalin in different
treatments
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