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Effects of Different Organic Materials Combined with Chemical Fertilizers on Soil Fungal

Community Structure and Ecological Function

YANG Kai', DU Yanquan®, ZHANG Xixing?, WANG Mingwei, LI Yanfeng®*, ZHU Jiangiang'"

(1 College of Agriculture, Yangtze University, Jingzhou, Hubei 434025, China; 2 Sinochem Agricultural Linyi R & D Center,
Linyi, Shandong 276000, China)

Abstract: To reduce soil-borne diseases, ensure the health of farmland soil, and guide the rational use of organic materials, a field
experiment with maize as the test crop was conducted. Five treatments were set up on the basis of consistent application of
organic materials and chemical fertilizers, including sole chemical fertilizer (CK), sheep manure + chemical fertilizer (A), cassava
residue + chemical fertilizer (P), woody peat + chemical fertilizer (M), and MSG waste pulp + chemical fertilizer (I). The
experiment aimed to observe the changes in soil fungal community structure under different treatments. The results indicated that
the application of organic materials reduced the diversity but increased the richness of the soil fungal community. Among the
treatments, the richness of the fungal community was highest in I treatment, and dominant fungal phyla in all treatments were
Ascomycota, Basidiomycota, and Mortierellomycota. After the application of organic materials, the relative abundance of
Ascomycota increased in P, M and I treatments, while the relative abundance of Basidiomycota decreased. In contrast, A treatment
showed an opposite trend, with an decrease in the relative abundance of Ascomycota and a increase in Basidiomycota.
Redundancy analysis revealed that soil pH was the primary environmental factor influencing the fungal community, followed by
organic matter, electrical conductivity, and available potassium, with smaller effects observed for alkaline nitrogen and available
phosphorus. Furthermore, the combined application of organic materials and chemical fertilizers increased the proportion of

saprotrophic and symbiotic fungi, reducing the quantity of pathogenic fungi. Among the treatments, the combination of woody
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peat and chemical fertilizer showed the most significant effect, contributing to the maintenance of soil ecosystem stability and

providing a healthy soil environment for crop production.

Key words: Organic materials; Fungus; Community structure; Ecology function; Soil health
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1 #MREFE

1.1 IR

G T 2022 A EH FORA K ZELENGITHEL Hil
B R AT o AR A T AR A I T TR AR X
(35°08'N, 118°40'E), J& Tty MM, FFHA
I 15.0 C, 4EEREKER 799.9 mm, 4EY) H BRREL
2220.7h, FFEIRGE 3.3 m/s, TR 200d A4
IRIG M PR R, R HERRUN R, )R
W, FHEIZ0 ~ 20 ecm) B HEEARMR N . pH 827, A
MU 15.37 g/kg, 42%& 0.83 g/kg, 4 0.63 ghkg, 4
B 15.12 g/kg, Bl 88.14 mg/kg, A AW 9.40 mg/kg
R4 128.97 mg/kg.
1.2 Rt

OISR | RS . R R . MRS
TR R B 2, AR HLYRE R B3R 0 i vk
FE e 1. RS EBEVLX ARG 5T, LAt fk
JE X HR(CK), B EA R ECE AL AE AL 2 . 28+
fERE(A) . REEHLEP) . AARERHEIEM), BE
KL AR (D) . AR EH 3 REE, /NX A 2 m x
10 m. AL EAHURMAEEAHIPPRUTEA 3 000 kg/hm',
25 Ak 2T i AR BE SR TEHLE A IR (28-6-6), FHHEE N
525 kg/hm?*, H:h 4 N 9.8kg . P,Os 2.1 kg .K,0 2.1 kg.
RIRHATFEA R /N, Z/NEWORIG , TE R K
TR AT ML AR REAE R AL — IR PR AR 1T, 5
BIAE AL, X b VR A AR SE A SR REK, oAt e =R
FRAE IS 2 W80 T K Pk 45 L
1.3 TEHEARE

T 2022 4F 9 H A EOKRMGRHAT, FHEAR 5 em 1Y
TEGTEAS /N X FE “S” AT BRAE FOKRATRIFRIZ(0 ~ 20
em) - IERE i OB/ NX BEALIE 5 MFE S 1T MRAEE,
R AL 15 B4 VKGR AR IR Rl S 50 = ok
2 mm Wi, BRERR . ARERYIE AW, —
WEAAE —80 'C VKAE T TR E B BHE 0T, 7 —
0 AR I FH 00 5 398 i AL FR

X1 ANIBESSERMER

HHLYE HHLIF (g/kg) 2% (g/ke) Wi (g/ke) 24 (g/kg) pH
Fk 353.7 19.7 14.0 20.7 9.13
PN 2522 15.1 24.4 5.4 7.42
ARAYE 7% 554.0 6.9 1.9 0.4 471
USTl %% 350.0 69.6 7.0 62 5.95
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2 HEREHSW
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P M 4 F ) Simpson F8ECH T FEAIK , 1AL FE ) Simpson
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Fz2 ARELETHIEEREEN Alpha Z #1554

Qb PR ACE 854 Shannon 84§ Simpson F5 %%
CK 558.67+43.82b 477+0.29a 0.033+0.025a
A 580.00 £26.96 b 444+0.18a 0.044 £ 0.027 a
P 643.33 +£25.11 a 4.53+0.08a 0.038 +£0.008 a
M 604.00 +21.93 ab 454+0.14a 0.040 + 0.009 a
1 566.00 +20.66 b 4.60+0.19a 0.027 £ 0.005 a

TE: RAPRIBIARE/NG TR 378 g B 25 5 2 7% (P<0.05).

22 AREAEN LIEAERBEEEREELEN

A1

AN [F) Ah 38 A 98 BCTRT T 17K i A RN 43 A1 n 1
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