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Abstract ; Soil fungi community play a significant role in many key ecosystem processes, such as litter de-
composition and nutrient cycling. The biodiversity and activities of soil fungi are also very important for e-
valuating the ecosystem health. It is significant to study metabolic characteristics of fungi community and
underlying environmental correlates in rhizosphere soils of Populus euphratica for the protection of arid e-

cosystem, considering the important status of the species in that harsh environment areas. In our study,
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we collected 89 soil samples from typical P. euphratica forest to explore the metabolic characteristics of
fungi community and underlying environmental factors. The results showed that (1) Carbon sources used
by fungi could be grouped into 3 clusters based on OD value. About 53. 8% of amino acids could be includ-
ed into cluster | (OD:0. 106 1 —0. 316 4), 83. 3% amines and 70% miscellaneous into cluster [[ (OD:
0.016 6—0.224 2), 47.1% of carboxylic acids into cluster [[[ (OD:0.232 1—1.1155). (2) Redundancy a-
nalysis (RDA) indicated that the total variances explained by soil factors was 30. 02%, and RDA1 which
was markedly correlated with electric conductivity and available potassium could explain 84. 6 % of its vari-
ances. (3) Samples at RDA2 axis were gradually dispersed with the decrease of salt, which may suggest
soil fertility and soil texture may be the secondary important factor in determining the metabolic character-
istics of fungi community. In conclusion, the dominant carbon sources used by fungi community in P. eu-
phratica rhizosphere were amino acids, carboxylic acids, and some of carbohydrates, while weaker utiliza-
tion intensities of amines and miscellaneous. Soil soluble salt, especially for the available potassium, was
the most significant soil factor influencing the metabolic characteristics of fungi community. Soil fertility
and soil texture were the secondary factors, only significantly correlated with metabolic characteristics of
soil fungi community when the soil soluble salt content was low

Key words: Populus euphratica ; rhizosphere soil; fungi community; metabolic characteristics; soil factors
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Clustering of carbon source based OD value of 89 samples after incubated for 168 hours
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Note: Cluster [ include 18 carbon sources, whose optical density values range from 0. 106 1 to 0. 316 4; Cluster [[ include 51 carbon sources, whose optical density values range

from 0.016 6 to 0.224 2; Cluster [l include 26 carbon sources, whose optical density values range from 0.232 1 to 1. 115 5
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Table 2 The distribution of carbon source number in six classes

oK 2 RIR A ARk S EREx7ES HoAb
Sent Carbohydrates (Car.)  Carboxylic (Cara.)  Amino acids (Amia. ) Amines (Ami. ) Polymers (Pol.) Miscellaneous (Mis. )
Cluster BH HA KA HA KA (A HH HA KA HA %H F I

Count Percent/ % Count Percent/ % Count Percent/ % Count Percent/ % Count Percent/ % Count Percent/ %

1 5 11.4 3 17.6 7 53.8 1 16.7 1 20 1 10

1 28 63.6 6 35.3 3 23.1 5 83.3 2 40 7 70

Il 11 25.0 8 47.1 3 23.1 0 0 2 40 2 20

At Total 44 100 17 100 13 100 6 100 5 100 10 100
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Fig. 2 The clustering of 89 samples using ward. D
method based on OD value
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Table 3 The metabolic diversity index in different sample groups

FEJTHEAH Shannon $§ %% Simpson 1§ %%
Sample group Shannon index Simpson index
Group 1 3.81+0.04a 0.9740. 00a
Group 2 2.747+0.07c 0.90+0.01c
Group 3 3.30-£0.04b 0.95-£0.00b

Pielou #5 %k Richness $5 %k
Pielou index Richness index
0.8840.01a 41.85+2. 23a
0.74%0.01c 8.03740. 89¢

0.79-+0.01b 21.954+1.17b

T RPN NG S8R B2 2 0] 22 53 4 35 (P<<0. 05)

Note: Different letters in the same column meant significant difference among groups at 0. 05 level
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Table 4 Soil physico-chemical properties in different ° o
o
sample groups
Ir 0 o
WA FEARELL Sample group P e e
. o
Ttern Groupl Group?2 Group3 @ 5 o o
) e HR = =
HKd WO/ % 10. 36 1. 56b 14,5941, 00a 17.2041. 02a — ™ dmi
a2 cara™  amia
pH 8.2640. 06ab 8.0920. 08b 8.2840. 04a g | o o
5% , . BE . ™y
BC) (ms + em-'y 0 220,02 1.5740. 29a 0.340. 04b ~ socC !
I
TR Py , i nat of ° |
AK) (g + kg ') 255-58%35.27b 781.38+158. 08a 381. 7825, 37b ) !
I
B 39.25+1.22b 39. 38=0. 89b 143.01+1.09a g :
K/(g~ ke 39.25+1.22 . 8¢ 3. . 0f o |
3 s . | .
st - e -2 -1 0 1
10. 780. 394 11.0740. 25 9.3640. 33b
Na/(g+ kg ") @ 0. 20n ? RDA1(25.39%)
WA 12.2241. 53ab 10. 2141, 34b 14.05%1. 23a o s A - s o
AN/(mg « kg™ A SR AR M B K R R SR AR ER
’fi;iﬁg ety L 74320.105 194240, 192a 1.498+0. 155a H AU REE 4 2L
5 LT 7= o L I S A £ A
28 TC/Y 2.0140. 14h 1.83+0. 08b 2.3740.12a 3 ARPR M H I AR AE TT A O3 B
SR TN/ % 0.07340.009ab  0.05640. 0058b 0.09540. 008a Black solid arrows represent soil properties; Gray dashed
1AL arrows represent fungal metabolic characteristics indexes
SOC/(g+ ke ) 8.87+1. 26ab 6.80+0.72b 12.14+1.19a
o Fig. 3 RDA analysis between metabolic characteristics
g y
Bk Sand/ % 52,5145, 30a 17.6143.77a 34,2243, 12b o ) ) ) .
of fungi in rhizosphere soils and soil properties
BrRL Sile/ % 45.42+4.99b 50.60+3.61b 62.56+2. 88a
_ boEL > B
Kk Clay/ % 2.07=0. 36b 1.7940.19b 3.22740. 29a 12.829,P=0.001) ¥ 2 W 3 M AH C, i 5 £ 4% Na
Eﬁfi ckg 0.508+0.016a 0.5034-0. 008a 0.477+0.009a (F=33.037, P<20. 001) Ml sand (F'=13. 933, P<C
[— N -
4 45 0. OOl)ﬁIE%E*H%?ﬁ* Na,TC \Clay %D SOC
Colla e kg 37.8740.91a 37.9740.88a 39.0420. 65a

T AT A /NG G R A [l i 4 2 0] 22 5 1 35 (P<<0. 05)
Note: Different letters in the same row meant significant difference among groups

at 0. 05 level
Ut 5 Group2 AN 9 + 18 HAT B Iy 48 25 . & #h i
BB (R 4,
2.4 PRI EEEHERBFESLIERF
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