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Carbon Source Utilization Characteristics of Soil Microbial Community for

Apple Orchard with Interplanting Herbage

DU Yi-fei', FANG Kai-kai', WANG Zhi-kang', LI Hui-ke'”", MAO Peng-juan', ZHANG Xiang-xu',
WANG Jing'

(1. College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China; 2. Key Laboratory of Plant
Nutrition and the Agro-Environment in Northwest China, Ministry of Agriculture, Yangling 712100, China)

Abstract: As soil fertility in apple orchard with clean tillage is declined continuously, interplanting herbage in orchard, which is a new
orchard management model, plays an important role in improving orchard soil conditions. By using biolog micro-plate technique, this
paper studied the functional diversity of soil microbial community under four species of management model in apple orchards, including
clear tillage model, interplanting white clover model, interplanting small crown flower model and interplanting cocksfoot model, and the
carbon source utilization characteristics of microbial community were explored, which could provide a reference for revealing driving
mechanism of ecological process of orchard soil. The results showed that the functional diversity of microbial community had a
significant difference among different treatments and in the order of white clover > small crown flower > cocksfoot > clear tillage. The
correlation analysis showed that the average well color development( AWCD) , Shannon index, Richness index and McIntosh index were
all highly significantly positively correlated with soil organic carbon, total nitrogen, microbial biomass carbon, and Shannon index was
significantly positively correlated with soil pH. The principal component analysis and the fingerprints of the physiological carbon
metabolism of the microbial community demonstrated that grass treatments improved carbon source metabolic ability of soil microbial
community, and the soil microbes with perennial legumes ( White Clover and small crown flower) had a significantly higher utilization
rate in carbohydrates ( N-Acetyl-D-Glucosamine, D-Mannitol, B-Methyl-D-Glucoside ), amino acids ( Glycyl-L-Glutamic acid, L-
Serine, L-Threonine) and polymers ( Tween 40, Glycogen) than the soil microbes with clear tillage. It was considered that different
treatments had the unique microbial community structure and peculiar carbon source utilization characteristics.

Key words : biolog; soil microbial community; functional diversity; orchard with interplanting herbage
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Table 1~ Soil physico-chemical properties and microbial biomass carbon of different treatments
fbam o ﬁ‘/ﬂ;% é?fk_ 1 ﬁfﬂlﬁf}%] ﬁlli%%_ﬁ]i)%

o /g-kg /g-kg /mg-kg
==t 8.21 £0.03a 16.71 +2.05a 0.58 £0.01a 10.02 +0.05a 295.21 +£5.96a
/NHETE 8.20 £0.05a 16.29 +1.11a 0.52 £0.02b 9.75 +0.13a 263.21 +20.65b
X Ji 8.18 £0.02a 16.24 +0.63a 0.47 £0.02¢ 8.66 +0.09b 205.78 +19.32¢

T HF 8.16 £0.02a 15.43 +0.60a 0.36 £0.02d 7.74 £0.32¢ 194.28 £3.07¢

1) [ PR ) R 26 5 25 (P < 0. 05) , T[]
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Fig. 2 Metabolic fingerprint of carbon physiological profiles of soil microbial community
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Table 2 AWCD and diversity indices in soil microbial community at incubation time of 120 h

ot AWCD Shannon 5 %% E R 2 MclIntosh 84X
H=m 1.03 £0.07a 3.08 20. 15a 24.33 0. 50a 7.29 +0.45a
INTERE 0.93 +0.05a 3.04 £0.67a 23.67 +0. 58ab 6.69 +0.35a
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B 0. 62 +0. 06b 2.88 +0.53b 18.33 +0. 50¢ 4.90 0. 30b
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Table 4  Carbon sources significantly correlated with PC1,PC2 and PC3
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a-D-FLBE 0.719 M2 KNG 0.762
PC1 D-H 8RB 0.960 P2 MK D-A bk ~0.679
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JFER 4-FRFERTR -0.557 S iR B 0.730
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Table 5  Correlation analysis of soil properties and functional diversity of soil microbial community
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1) % F/R P<0.05; * = Fn P<0.01
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