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Comparison of functional diversity of rhizosphere soil microorganisms between the
exotic plant Xanthium italicum and its native partner Xanthium sibiricum by the

Biolog method
ZHANG Ming-Li, CHANG Hong-Lei, MA Miao™
Life Science College , Shihezi University, Shihezi 832003, China

Abstract: The aim of this research was to analyze differences in functional diversity and the carbon source utili-
zation of the rhizosphere soil microbial community between the invasive plant Xanthium italicum and its native
partner, Xanthium sibiricum. The two plants were cultivated in a put experiment and their soil microbial com-
munities were analyzed using the Biolog technique. Soil with no plants served as the blank control (CK). The
results indicated that the functional diversity of the soil microbial community was significantly higher for the in-
vasive plant X. italicum than for the native plant X. sibiricum. The rhizosphere soil microbes from X. itali-

cum significantly increased the average well color development (AWCD) (72 h, P<C0. 05) for 31 carbon

Wk H 1 :2016-12-28 5 2l H 91 :2017-03-13

WA ERK A SRR E T H (4531360047 BEH) .

VEZ R sk W (1991-) o 2o, Bl B I ZE 128 1 . E-mail: zhangminglil1@126. com
* J# [E/E# Corresponding author. E-mail: mamiaogg@126. com



180 ACTA PRATACULTURAE SINICA(2017) Vol. 26 ,No. 10

sources. The treatments were ranked, from largest change in AWCD to smallest, as follows: X. italicum™>>X.
sibiricum™>CK. The values of Shannon’s diversity index (H), Simpson’s dominance index (D), and substrate
richness index (S) were significantly higher for X. italicum rhizosphere soil microbes than for those of X.
sibiricum and CK. The Shannon’s indexes (H, D, S) of the X. italicum rhizosphere soil microbial community
were 3.13% ., 0.77%, and 21. 67 % higher, respectively, than those of X. sibiricum; and 4.59%, 0.89% , and
35.18% higher, respectively, than those of CK. The lowest values of H, D, and S, were in CK. The carbon
metabolic fingerprint analysis showed that carbon source utilization differed significantly between X. italicum
soil microbes and X. sibiricum soil microbes. The rhizosphere soil microbes of X. iralicum showed the highest
utilization of amines, phenolic acids, amino acids, and sugars. A principal component analysis (PCA) showed
that the carbon utilization features of soil microbial communities differed between the two plants. The soil mi-
crobial community of X. italicum was concentrated in the first principal component (score coefficient, 3. 3102)
and that of X. sibiricum was concentrated in the second principal component (score coefficient, — 1. 9616).
Carbohydrates, carboxylic acids, polymers, and amino acids were the major carbon sources utilized by rhizo-
sphere soil microbes. Therefore, the reasons for the successful invasion for X. italicum could include: (1)
changes in the structure and function of soil microbial communities; (2) increased metabolic activity of rhizo-
sphere soil microbes; and (3) the formation of a soil microenvironment that benefits its own growth.

Key words: biological invasion; microbial functional diversity; Xanthium italicum ; Xanthium sibiricum
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Table 1 Scores and contribution rate of principal component (PCA)
AN ) 4k 21 - 3 T 1 EWL 2
Different soil treatment PC1 PC2
EH X. sibiricum —0.1359 —1.9616
BRAEHE X. italicum 0.8641 —0.9616
HAE(E Characteristic value 22.623 8.377
Tk % Contribution rate (%) 72.976 27.024
2 57k % Accumulating contribution rate (%) 72.976 100
F2 3 MEBGENETFHRE
Table 2 Factor loading of 31 carbon sources
I i3] FHsr 1 FE RSy 2
Carbon source guild Substrates PC1 PC2
LiES K L IEWE Phenylethylamine 1.000  0.025
Amines J& W putrescine Hy N 0. 879 0.477
BEY i 40 Tween 40 0.649 —0.760
Polymers 35 80 Tween 80 0.930 —0. 368
o R WIKS a-cyclodextrin 0.997 —0.076
JTHE Glycogen 0.667 0.745
L4542 L-arginine 0.940 —0. 340
L- R A i i 2 1.-asparagine acid 0.886 —0. 464
Amino acids
L-ZE N % B2 L-phenylalanine 0. 805 0.594
L-22 %% L-serine 0.990  0.143
L-757 % & L-threonine —0.778 0.628
H & k- 1L-45 %2 Glycyl-L-glutamic acid 0.998 —0.067
R EY) 2-BREEFEHEE 2-hydroxybenzoic acid 0.917 0. 398
Phenolic acids ~ 4-FIEFE AR IL 4-hydroxybenzoic acid 0. 794 0. 608
BREREAEY  EEE TS Methyl pyruvate 0.925  0.381
Carboxylic D-2EZ B 2 D-galacturonic acid mono- 0. 824 —0.567
acids hydrate
V-5 TR 4-hydroxybutyric acid 0. 800 0. 600
D-##i % 1R D-glucamine acid 0.979 —0.204
KR Ttaconic acid 0. 891 0. 454
o TR aketobutyric acid —0.901 0. 434
D-3E 2 D-malic acid 1. 000 0.011
WY T B-HI % D 4 Methyl-beta-D- 1.000  0.026
Carbohydrates  glucopyranoside
D-2FL bk N g D-galactose lactone 0.738 —0.675
D- AW D-xylose —0.204 —0.979
-7 Wbl E T-erythritol 0.710 0. 704
D-H & D-mannitol 0.971 0. 240
N-Z, it 55-D-7 %5 i N-acetyl-D- —0.931 0. 364
glucosamine
D214 — 4 D-cellobiose 0.939 —0. 345
1 % B5-1-BE FR 4L Glucose-1-phosphate 0.789 —0.615
o D-FLBE o D-lactose 0.754  0.656
D,L-oH il D, L-alpha glycerol —0.214  0.977
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