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Effects of different cover crop treatments on soil microbial community composition in kiwifruit orchard
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Institute, Shiyan Academy of Agricultural Sciences, Shiyan 442000, China; 5.Shiyan Animal Husbandry Technology Promotion Station, Shi-
yan 442000, China)

Abstract: In order to provide a theoretical basis for ecological management model in an orchard, we investigated the characteristics of soil
microbial community composition under cover crop treatments in a kiwifruit orchard in the water source conservation area of Danjiangkou.
We used the phospholipid fatty acid (PLFA) method to analyze the effects of different treatments (T1: Cover crop left on soil after cutting;
T2: Cover crop and removed after cutting; CK: Clean tillage) on soil microbial community structure. The results showed that the total

PLFAs, microbial biomass carbon, and nitrogen of cover crop treatments (T1 and T2) were significantly higher than that of CK (P<0.05).
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Soil microbial community was influenced mainly by soil pH and carbon/nitrogen ratio. Soil pH was positively correlated with total PLFAs,

bacteria PLFAs, Gram—negative bacteria PLFAs. And there was a positive relationship between Gram—positive bacteria PLFAs/Gram—nega-

tive bacteria PLFAs ratio and carbon/nitrogen ratio. In summary, intercropping cover crop in kiwifruit orchard changed soil environmental

factors and impacted soil microbial community composition.

Keywords: cover crops; soil; phospholipid fatty acids; physicochemical factors; ecological orchard
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Table 1 Soil properties and microbial biomass of different cover crop treatments

Jb 3 K A LA SAE WA (DGR7ES AR A
Treatments Moisture content/% pH SOC/g-kg™ TN/g-kg™ C/N MBC/mg-kg™ MBN/mg- kg™
CK 14.85+0.36a 7.59+0.03¢ 4.96+0.09a 0.65+0.02b 7.62+0.29a 113.85+2.18b 13.05+1.09b

T1 14.90+0.55a 7.72+0.02a 5.14+0.15a 0.72+0.01a 7.09+0.19b 147.71+2.28a 15.57+0.69a

T2 13.76+0.40b 7.66+0.01b 5.04+0.13a 0.65+0.01b 7.71+0.26a 143.16+10.57a 17.09+1.30a

T RS ING TR R Ab B 22 55 ik 2% (P<0.05) . Rl

Note : Values followed by the different lowercase letter in the same column indicate the significant difference (P<0.05). The same below.

R2 ARG T SR AEMBEAERE TR (PLFAs) & 28920 (nmol - g ™)

Table 2 PLFAs abundance of soil microbial of different cover crop treatments (nmol - g™)

L o . T ey — . PR S FC R PE R T AN
JbFE PLFAs Sk i) TR wokpg T IHIRE RSB ORI/ S PR S/l
. . . Gram-—positive ~ Gram-negative Gram—positive bacteria/ Fungi/
Treatments  Total PLFAs Bacteria Fungi Actinomycete . . . . .
bacteria bacteria Gram—negative bacteria Bacteria
CK 47.38+1.85b 38.71+0.63a 4.76+0.65b  1.12+0.09a  12.29+0.85a 12.19+0.10b 1.01+0.06a 0.12+0.01a
T1 53.84+1.26a 42.11+2.83a 6.14+0.70b  1.17+0.22a  14.42+1.68a 18.44+1.49a 0.78+0.07b 0.15+0.02a
T2 53.55+1.79a 40.18+0.48a 8.84+1.87a 1.12+0.18a  12.70+0.65a 12.76+1.41b 1.01£0.17a 0.22+0.05a
http://www.aed.org.cn — 321 —
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Figure 1 Principal component analysis for soil microbial

community structure of different cover crop treatments
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Figure 2 Redundancy analysis between soil community

characters and soil environmental factors

R3 TEREEFSREMBTFHIE(PLFAs B)EX S

Table 3 Correlation analysis of soil environmental factors and soil community characters (PLFAs)

A P BEVE HEAE Microbial community characters T 7K iE Moisture content pH A HLAk SOC BATN A L C/N
PLFAs & Total PLFAs -0.338 0.863%* 0.555 0.506 -0.296
Y Bacteria 0.195 0.726%* 0.566 0.599 -0.385
B 2% G B P Gram—negative bacteria 0.380 0.769* 0.368 0.891 % -0.797*
2 IR BT TR A T -0.245 -0.574 -0.068 -0.775% 0.849%*
Gram—positive bacteria/Gram—negative bacteria
FLTH/ZH A Fungi/Bacteria -0.708* 0.291 0.335 -0.235 0.413

T+ RN B (P<0.05) 5 #+ 3 m i i 35 A G (P<0.01) o

Note: *indicating the significant correlation (P<0.05) ; **indicating the highly significant correlation (P<0.01).
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