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Effects of chhar and Straw Returnlng,on Soil Fungal Communlty Structure Dlver51ty

in'Cotton Fleld with Long-term B{glcklsh Water Irrlgatlon “ "". s &

GUO Xiaowen, CHEN thg, LU Xiao-yu, LI Yuan, TAO Yi fan MIN Wei * 4 2
(Key-Tahoratory of Oasis Eco Agnculture College of Agn(julture Shlhe'é Unlversny, Shihezi 832003, Chlna)

Abstraet; BrﬂCklbh water 1mgal10n increases soil salinity and changeb the soil env. uonment which affects the structure and diversity ofrsoil fungi. In this study, the effects of

o

biochar land stray (3% 1-hm ~ and 6 t+hm 2 , respectively) on soil'physical drf(_i__ehemladl properties and fungal community structure diversity were investigated on the basis
of long-terin brackish waler irrigation. The results showed that compared to flic absence of biochar and straw application ( control) , biochar application significantly increased
pH and the contents of total carbon, available potassium, and available phosphorus in soil but significantly decreased the soil conductivity by 20.71%. Straw treatment
significanﬂyl' increased the content of available potassium and phosphorus but significantly decreased the soil bulk density and conductivity by 4.17% and 64.50%,
respectively. The biochar and straw treatment showed an increasing trend in the Chaol index and ACE index of the fungal community but a decreasing trend in the Shannon
index and Simpson index. The dominant fungal phyla in the soil were Ascomycota, Mortierellomycota, Basidiomycota, Chytridiomycota, and Glomeromycota. The dominant
fungal genera were Chaetomium, Gibberella, Fusarium, Idriella, and Mortierella. Biochar and straw were applied to increase the relative abundance of Ascomycota,
Mortierellomycota, Basidiomycota, Glomeromycota, and Chaetomium. However, the relative abundance of Chytridomycota, Gibberella, and Idriella decreased. LEfSe analysis
showed that biochar application and straw returning decreased the number of potential biomarkers in fungal communities. RDA results showed that soil fungal community
structure was significantly correlated with EC, .5 and TN. Brackish irrigation had adverse effects on soil, in which EC,, ;and TN were the main factors driving the change in soil
fungal community structure. The soil fungal community adapted to a salt-stress environment through the improvement of soil by biochar and straw.

Key words: brackish water; biochar; straw returning; diversity of fungal community structure; high-throughput sequencing
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2 HBRESM
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1). 5 CK ARERA L | BC ALFES E R £H0pH | 4
B(TC) | HMAK ) FUH R (AP) B i, ) 514
1110.64% . 9. 52% . 5, 52% 1 116. 129 IFLG
4 G (BC, o WK 20. 71%; ST AFRIL I g8
i AK A1 AR5 0 B HE N 2. 619% F1 797010,
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- &l Aptm bRy

Table 1 E“ffect'é of different tfeatmems on soil physical and chemical properties

ﬂrﬂi Y BD/fg cem 3

FEC,s/dS m UpH A pFO) MK p (TN)/gke™! p (AK)/mg-kg™! p (AP)/mg-kg™!
K¢ o 1.20a 1.061a 7.77b = --“2'3.#43b 0.75a 191¢ 33.07¢
BC A 1.18ab 0. 879h 7.82a 25. 66a 0.79a 202a 71.47a
sTdf 1. 15b 0. 645¢ 7.79h 24, 96ab 0. 76a 196 59. 20b

1) [A—BA [ /ING AR AR R A B 22 3 16 3 B3 /KO- (P <0.05) 5 EC,. s 3 R 8K E ML R B 0 WO h & & R B BHE 7, B
S PISE ) KR TR R AT i K A PRV B GRR R 15T LUK L)

2.2 AEWHFNFE FF S HHOGE A 5 B R BV AR
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TEOR K FEBE A9 454 7, CK 1 BC, ST 4b ¥
IR OTUs B3 T 99% L) [ + 3 B3 |, fE 4
HEM R EIEEWEEN 2R, (R2). 5

CK AL BEAR LE , bt FH A= W o AR AT — 5 B B B B
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A EIOE S XN HIE LW AR
JEEA 3G ks

®2 TEAENTBEARFEEFEEMSHEREY"

Table 2 Richness and diversity index of soil fungal community in different treatments

Kb Coverage 754 observed_species 5 %X Shannon $8%% Simpson 8%k Chaol F5%k ACE 8%k
CK 0.995 1 1001 5.96a 0.943 1a 1203a 1227a
BC 0.9938 971 5. 66a 0.926 3a 1351a 1332a
ST 0.994 2 991 5.6la 0.913 1a 1266a 1289a

1) [Al—FUA R /INE TR 2R AN R b B 2% 5 15 51 . 2 7K F- (P < 0. 05)

CK. BC F1 ST 4b# & OTUs %t A 2916, 77
OTUs BCh 768, 15 B OTUs ) 26.34% (18 1). CK 4k
FE A FE R OTUs %k 567, 5 & OTUs 1Y
19. 44% , BC AbFREA F¢ 514 OTUs NECH 377, 15 &

OTUs 9 12.93%, ST AL BB A 5 5 /9 OTUs DK
538, i &L OTUs (1 18.45%. 3 A4k B rp 4 F 14 ]
(Basidiomycota) . %% F# [ ] ( Ascomycota ) . 4% B [ ]
( Chytridiomycota ) ., #%f% ] ( Mortierellomycota ) . Bk
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Fig. 2 Analysis of NMDS in fungal communities
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Fig. 3 Heatmap of dominant fungal phyla

in soil under different treatments
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Table 3  Correlation between soil dominant fungi and soil physicochemical properties

HA] BD EC,.s pH TC TN AK AP
FH#ER ] ( Ascomycota) 0.26 -0.004 0.254 0.12 -0.477 0.23 0.237
HFEE ] ( Mortierellomycota ) -0.549 -0.198 -0.02 -0.039 0.574 0. 025 0.132
HHFH ] ( Basidiomycota) 0. 109 -0.298 0.042 0.235 -0.543 0. 044 0.116
BREEHT ] ( Glomeromycota) -0.680" -0.427  -0.159 0.072 0. 406 0.014 0.129

47 B 1] ( Chytridiomycota) 0.327 0. 156 0.179 0.239 0. 565 0. 168 -0.082

1) "R P<0.05
R E AR,
2.4 AEWBORRS FE A F6E - 28 LR TR KT 1Y
Al

0 3 X~ S LT A 7 A S K R AT 02 (1A
4) , HARSH BN . B W B ( Chaetomium ) (*F-H1{E
N 16.79% ) . I B B J® ( Gibberella) (V¥ {E M
15.19% ) , K& Nectriaceae_unidentified (“F-Y4{H A
5.93%) . it J] W J& ( Fusarium ) (°F ¥ {H N
3.97%) | Idriella (F-Y1E R 3.67% ) . #f #-5 )&
(Mortierella) (V-5 ) 3. 64% ). 5 CK 4b A 1L,

Preussia
Myeena
Mortierella

Ceratocystidaceae unidentified I 10

Coemansia

Chaetomiaceae unidentified
Glomeraceae unidentificd
Chaetomitim

Coprinellus
Stachvhotrys

Pseudombrophila -0.5
ldriella

BC &b B 38 i 6 52 T ( Chaetomium )« Negtriaceae- | f:t:tlf:’;;;:;‘:t umidentified I ?:(;

unidentified F15j 7] TAl J& (F usarmm} EI/J 1H X]LEEE P ‘ﬁ‘ Fuusarium ST
SN 14. 189 87,449 1 17. 88% | B%fﬁ&ﬁ%ﬁ_' ‘ el

( GLbberella ) \_Jdm@lla I 7t %5 ) ( Mo,nwr% ) A :_ ijjj:’;;jj;*w

R HE LA HIREAE 0. 529% | 60. 97% Fil0,20%; STt ST oBC ok _

Iijﬁ j][l E 5 E ( Chaetomium ) ﬁ[l %Bi ﬁ@“% & " 4.- + R Bk E F

(Mcflnerglla ) HY % Ef— B, 43 503 i1 5. jg% %Lb e, Fig. 4 Heatmap of dominant fungal genera in soil

28 47% ,E% 1& j'f ﬁ [El & ( Gibberella ).- Nec trm_ o under different treatments

unldentﬁed Idriella Fgk ) & ( Fusarium ) B9 AHXT ( Curvularia ) | FEA& #9 )& ( Alternaria ) . Rhizophlyctis

F 5, ﬁ’ ) B A 38.57% ., 11.66% ., 94.62% F N Sarocladium W AHXF = B, {0 5 B4 Preussia
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MAEHIEARE A RN S, 5 CK LB,
BC b 3! &) 2 A% + 38 ) 45 B 55 & ( Stachybotrys ) |
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Table 4  Correlation between soil dominant fungi and soil physicochemical properties

BD EC,.s pH TC TN AK AP
E5EHE ( Chaetomium) -0.234 -0.501 0.022 0. 067 -0.533 0.028 0.19
A FE T ( Gibberella) 0. 663 0.790*  -0.033 -0. 145 -0. 049 0. 04 -0.226
Nectriaceae_unidentified -0. 006 0.076 0. 486 0. 469 0. 593 0. 489 0.397
Idriella 0.714 " 0.893™ -0.434 -0.453 -0.078 -0.498 ~0.740 *
WA IR (Mortierella) -0. 656 -0.273 -0.194 -0.143 0. 432 -0.105 0.043
YR J1 )8 ( Fusarium) 0. 405 0. 448 0.381 0.255 0.563 0.298 0. 089

) *FI/NP<0.05,

* Fm P<0.01

2.5 +THEEEBVEK) LESe 255507

i ] LEfSe Z3#7 (LDA 4

541 >3.5, P<0.05) 4

FrAI e (18] 5) 200 AR B (CK)
AT BRI, 2% (0 UAURAS AR L I 2]
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Fig. 5 LEfSe analysis of soil fungal communities
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