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Abstract: The objective of this study was to evaluate the effect of humic acid addition on soil fungal communities in

drip irrigated maize (Zea mays) fields in northern Xinjiang under reduced nitrogen fertilizer supply, and to explore the
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optimal application of nitrogen fertilizer in farmland. In this study, a randomized block experiment was adopted, and
six treatments were set up: No nitrogen fertilizer (CK, 0 kg-ha '), conventional nitrogen fertilizer (T, 300 kg*
ha '), humic acid application alone (T,, 90 kg-ha '), conventional nitrogen fertilizer combined with humic acid
('T,), nitrogen fertilizer reduction of 15% combined with humic acid ('T,), and nitrogen fertilizer reduction of 30%
with humic acid (T;). Illumina MiSeq high-throughput sequencing technology was used to analyze the changes in
fungal diversity and community structure under the six different treatments, and to explore the effects of nitrogen
fertilizer reduction combined with humic acid application on soil fungal community composition. Supporting data on
soil nutrient levels and maize yield were also collected. It was found that the soil electrical conductivity (EC) of T,
and T, was significantly reduced by 18.35% and 24.85% , respectively, compared with T,, and the soil alkaline
hydrolyzable nitrogen content was significantly increased by 32.00% and 18.40%, respectively under the same
treatments. The maize yield was highest (18038. 75 kg+ha ') in the T, treatment; however, the treatments had no
significant effects on the soil fungal community Alpha and Beta diversity. With respect to soil fungi, the relative
abundance of Ascomycota under T, and T, was significantly increased by 21.85% and 24.59%, respectively,
compared with T,, but the relative abundance of Mortierellomycota and Chytridiomycota was significantly reduced.
Pearson correlation analysis showed that soil conductivity was significantly positively correlated with Ascobolus and
negatively correlated with Botryotrichum, while soil organic matter was negatively correlated with Fusarium
presence, and soil alkaline hydrolyzable nitrogen was significantly positively correlated with Cladosporum presence.
Further redundancy analysis showed that soil available phosphorus was the main environmental factor affecting the
community structure of fungi in this drip irrigated maize field, while soil EC value and alkali hydrolyzable nitrogen
were the main environmental factors affecting the horizontal community structure of soil fungi. In conclusion,
nitrogen fertilizer reduction combined with humic acid changed the soil fungal community structure, promoted the
growth of beneficial bacteria, and inhibited the reproduction of pathogenic fungi by causing changes in soil nutrient
content. This information is of great significance for improving the soil microbial environment, maintaining the
balance of the soil microbial community and increasing crop yield.

Key words: corn; nitrogenous fertilizer; humic acid; fungal communities; soil nutrients
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Fig. 1 Schematic diagram of each plot of the test
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= v A " N d fertilizati t
S JHA A B0 0 5 B L5 R TR S — gy ZDC TR TR ‘
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1 m)KE X R SRR, AR KT 5, I B 07 T AR P Ts 300 150 90 90
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KA R BEORL B R, DL A B AN IX T oo . o o
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(R A AR FRS w58 R R /Y 4 B, >R H i i HA : Ji K0 Humic acid. T 7 The same below.
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nitrogen fertilizer; T,: Humic acid alone; T,: Conventional nitrogen fertilizer with humic acid; T,: Nitrogen fertilizer reduced by 15% with humic acid;

T,: Nitrogen fertilizer reduced by 30% with humic acid. The same below.

2 AEMEEAET RS Alpha S HF %R

Table 2 Alpha diversity of soil fungi under different fertilization treatments

Qb Treatment ACE#5%{ ACE index Chaol #§ %1 Chaol index ¥ PR PG E Simpson index A H5 % Shannon index
CK 472.924107. 04ab 494.36+108. 12ab 0.924+0.01b 5.16+0.22b
T, 366.03+45.17b 397.99+27.61b 0.9540.01a 5.64+0. 34ab
T, 538. 56+ 58. 53a 557.14+69. 16a 0.9440.0lab 5.56+0. 20ab
T, 477.724145. 05ab 471.36+108. 15ab 0.9440. 02ab 5.61+0. 32ab
T, 387.01+47.48ab 424.92+73.92ab 0.9540.02a 5.74=+0. 54a
T 458.45+119. 85ab 445, 75483. 95ab 0.9340.01ab 5.38+0. 15ab

5

T SO BE AR ER (n=3) , A Rl/NE 8RR A B ) 22 57 2 3% (P<C0. 05) . T I,

Note: Data are means=standard error (n=3). Different lowercase letters within the same column indicate significant differences among different

treatments (P<Z0. 05). The same below.
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H(P>0.05),
2.4 RAER FEE[ABRT LIE AL ALY 0 R
F oM

AHFFEXF 1T I8 K ToplO B B A X 3 5 5 4 4
I 5y AT 1 Pearson AHOC M K B, L RE & 11K F
AHXT F B 5 M 5% 40 ) AN A7 AE 3 1 AH OC 1 (P>
0.05) , T J& 7K ¥ AH XF 3= B 5+ 38 37 3 ] A7 16 A0 5C 1
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Fig. 6 Correlation analysis between soil nutrients and fungal communities at phylum and genus level
EC: H 7 % Electrical conductivity; SOM: 47 L it Organic matter; AN: il f#f % Available nitrogen; AP: 3 2 B Available phosphorus; AK: # &4 #f
Available potassium; T [f] The same below. *: P<C0.05; **: P<C0.01.
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Fig. 7 Redundancy analysis between soil nutrients and fungal communities at phylum and genus level
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Table 3 Effects of nitrogen fertilizer reduction with humic acid
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