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Abstract: [ Objective] The effects of Salix psammophila sand barrier decay on the composition and diversity
of fungal communities were analyzed in order to provide a theoretical basis for further research on the ecological
function of fungal communities in desert ecosystems. [ Methods] S. psammophila sand barriers aged 1, 3, 5,
and 7 years were observed, and newly laid sand barriers were used as the control. Field in-situ sampling,
laboratory index determination, and Illumina MiSeq sequencing technology were used to determine the
response relationships between fungal diversity and sand barrier components, soil properties, and enzyme
activities during sand barrier decay. [Results] O The relative abundance of Phialophora, Trichoderma ,
Knufia, Veronaea and Coniochaeta increased over time, while Didymella and Phaeococcomyces decreased
over time. Fungal diversity and richness increased over time. @ Soil organic carbon, alkaline nitrogen, and
dissolved organic carbon at seven years were 2.47, 1.83, and 1.71 times higher, respectively, than observed

for the control. Activities of 3-1,4-glucosidase and leucine aminopeptidase significantly increased by 139.36 %
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and 35.16% , respectively. @ Knufia, Parasola , Veronaea s and Coniochaeta were positively correlated with
soil organic carbon, alkaline nitrogen, and dissolved orgainic carbon, but negatively correlated with cellulose
and hemifiber (p<C0.05). The results of the redundancy analysis showed that cellulose and alkaline nitrogen
were the main environmental factors that significantly affected the abundance of dominant fungal communities,
and alkaline nitrogen and leucine aminopeptidase were the main factors that influenced the diversity index.
[ Conclusion] Both the dominant fungal genera and diversity were affected by a combination of factors during
S. psammophila sand barrier decay. Alkaline nitrogen was the main influencing factor for both dominant
fungal genera and diversity. Future studies should further explore the ecological functions of the dominant
fungal groups in combination with the FUNGuild database.

Keywords: Salix psammophila sand barriers; decay and decomposition; fungal diversity; sand barrier chemical

composition; soil properties
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Fig.1 Sample sites of S. psammophila sand barriers
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Table 1 Relative abundances of Top 20 fungal genera in S. psammophila sand barriers at different years
I X FE P/ % S )
5 % Rt : = i
CK 1a 3 a 5 a 7 a P/%
1 7 5% )& 0.32 32.50 83.93 19.64 22.53 31.78
2 Cytospora J& 68.72 0 0 0 0 13.74
3 FAWB R LR 0.15 26.03 6.99 8.37 2.64 8.84
4 AKEHRDEE 0 0 0 29.50 0 5.90
5 HERE 0.01 2.91 2.05 6.69 12.52 4.84
6 %R 0.01 0.01 0 21.92 1.97 4.78
7 R NG NP Y 0.01 17.96 0 0 0 3.59
8 AR 0.01 0.41 0.40 0.02 11.90 2.55
9 W H AR KRR 0 0 0.01 0.01 11.00 2.20
10 Knufia J& 0 0.20 0.95 0 8.82 1.99
11 Phaeoacremonium & 0.05 8.57 0.44 0.08 0.04 1.84
12 5 7 R 8.01 0 0 0 0 1.60
13 Wb 5T 8 7.31 0.04 0.06 0.11 0 1.50
14 AR E 0.02 3.69 0.31 2.64 0.09 1.35
15 3T b AP 0 0 0 0 5.94 1.18
16 BB WER 0.02 0.04 0.20 1.82 2.72 0.96
17 Zop fiella J& 0 0 0 3.28 0.64 0.78
18 TR 0.01 0 0 0.19 2.19 0.47
19 Phaeococcomyces J& 2.34 0 0.03 0.01 0.47
20 AR 0 0 0 0 2.25 0.45
& it 86.99 92.36 95.37 94.08 85.26 90.81
2571 a 1.0 b p<0.01 1.0000 c p>0.05
ab F=7.578 F=0.591
a a
2.0t a 0.8F 2 2
abe s 0.9998 | a
& & # a
gm 1.5} = 0.6F L
(=] =} b o
g be S b & 0.9996 1 H
g Lof . £ 04f 2
72 EI n b O
0.5} p<0.05 02} = 0.9994
F=3.776
0 : . : : : 0 : : s : . 0.9992 . . . . s
CK 1 3 5 7 CK 1 3 5 7 CK 1 3 5 7
48 AE R/ 58 AE R/ 58 AE R/
150 d £>0.05 200 e £>0.05 150 L £
F=0.580 F=0.353 80%
R 2%
a 150 F . a 20% a
100} a - 100 a
2 . a £ 100l 2 = =
: === §
“ sol Eﬂ © 5ol
50t
p>0.05
F=1.168
0 s . . s . 0 . s s . . 0 s . s s .
CK 1 3 5 7 CK 1 3 5 7 CK 1 3 5 7
R R/ R R/ IR R/
TE AN R RN TE 3 22 5% (p<<0.05), T,

B2 b

& OTU 7k FEL & Alpha £ #1EHH
Fig.2 Alpha diversity index of fungi at OTU level in S. psammophila sand land



22 7K R E

%43

DU EEEANER S S LEER

Wit o A R BG Tn, VM0 v B 32 A 2 B3 A A
g B M AE Ik, Cel, Hem # Lig 8 7E 7 a Ja il
Z B A A R B B 2k (l 3a—3c) , Hid1, 7 a B Cel 5
CK AHLL . FREREEE R 49.67% ., 5 a5 Ta MILL,
Cel,Hem il Lig ¥ LB EMHZEF (p >0.05),

BEE B[R] A 3G I, g PR T RE R S B ok

2.2

(F 3d—30 . H A BB 3 a 1. SOC, AN, DOC,
BG #l LAP ¥Jc i ZPE 4 (p=0.05) , Z J5 R I
BEWIN(p<C0.05)57 a ) SOC, AN Fl DOC 43 %
= CKIMY 2.47,1.83,1.71 %, 5 CK #HLL .7 a B 13
MiAMEE BG FILAP 35 P 43 0 i 238 in 7 139.36 %
M135.16% .0 NAG 7 BER 7 a 300 B % E 1L
(p=>0.05),

60r a a p<0.01 30 p>0.05 251 c p<0.05
F=10.732 F=2.615 \ F=4.313
2] Al
o Hr 20| B E | C
o °\° o 5t
= E 3 B £ : B :
) -
@] jas) — 10} El
20+ 10
5 L
ol . - - - ol - - - - ol - - - -
CK 1 3 5 7 CK 1 3 5 7 CK 1 3 5 7
1 /2 B /2 W R/
3 p<oo0t d 4r <0.01 e . 80r <001 f
F=27.302 . F=64.613 = F=6.998 .
b b
~ . P 3t — {:; 60
2 = x
. ¢ % o . c ;0 4 c
2 . = Rl — EAOf o
S d = > 9) = E|
1F o
N l;l <
1r A 2t
o oL_ ... ob—_
CK 1 3 5 7 CK 1 3 5 7 CK 1 3 5 7
B R/ B R/ B R/ a
1501 ,<o0.01 g 80 >0.05 a h 70¢ >0.05 i
F=33.287 a F=1.693 |E| F=2.033 a
a
= 5 a =
-f HE el D . faf a,,
%, 100 El o E| E' E - b
5 S 40} 5 50p _°
: | - \ :
< 50+ b < & %1 R
S %
2 = = < 20f 80% R g 40}
20% i
o .. - . ol
CK 1 3 5 7 CK 1 3 5 7 CK 1 3 5 7
i F R/ a i F R/ R FER/a

T : Cel LR s Hem AL 43 5 Lig AABIE :SOC F A Lk s AN g f#f 2 s DOC Sy ml 3 E A Lk s BG S B-1, 47 %3 B 11 i s NAG 2 B-

1, 4-N-C B S8 B A 40 BE AT s LAP Ry 58 s PR AR I . TR,

B3 FAEFERDGEDELFZAS R LEER

Fig.3 Chemical composition of S. psammophila sand barriers and soil properties at different ages
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Fig.4 Pearson correlation analysis between dominant genera and diversity of fungi and environmental factors
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Fig.5 RDA analysis of relationship between dominant genera and diversity of fungi and environmental factors
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