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Conservation tillage enhanced the stability of fungal
community network
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Abstract: [Objective] This study analyzed the fungal community composition and the
pathogenic fungal network characteristics in the fields with different tillage measures, aiming to
provide a scientific basis for understanding the role of microorganisms in maintaining and
improving agroecosystem stability. [Methods] We employed high-throughput sequencing to
investigate the composition and diversity of fungal communities and the network of fungal
pathogens in the rhizosphere and bulk soils under the moldboard plow tillage (MP) and
conservation tillage (reduced tillage: RT; no-tillage: NT). [Results] Compared with NT, MP
and RT significantly increased the total carbon (TC), total nitrogen (TN), and available
potassium (AK) in both the rhizosphere and bulk soils. The rhizosphere effect on the changes
of fungal communities was greater than the effect of tillage measure. The Shannon index of the
fungi in the rhizosphere soil under RT treatment was higher than that under MP and NT
treatments. NT and RT decreased the relative abundance of Fusarium and Alternaria in the
rhizosphere soils. In addition, RT reduced the network complexity of pathogenic fungi,
weakened the interactions between the pathogenic fungi and their associated taxa, and enhanced
the network stability. [Conclusion] These findings indicate RT as an optimal practice can increase
soil nutrients, stabilize microbial network structure, and alleviate the potential transmission of
pathogens, which provides a new perspective for tillage application in Northeast China.
Keywords: conservation tillage; soil microorganisms;
pathogenic fungi
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Table 1 Effects of different tillage measures on soil properties

Soil properties NTB RTB MPB NTR RTR MPR

pH 5.47+0.01b 5.46+0.03b  5.75+0.04a  5.41+0.01b  5.41+0.01b 5.70+0.03a
Total carbon (g/kg) 14.1+0.39b 18.3+0.41a  18.740.45a  19.2+0.20c  25.5+1.09b 26.5+0.68a
Total nitrogen (g/kg) 1.66+0.09b 2.03+0.11a  2.19+0.23a  2.15+0.05b  2.72+0.06a 2.68+0.07a
Carbon/Nitrogen 8.54+0.43a 9.06+£0.65a  8.58+0.78a  8.95+£0.18c  9.38+0.46b 9.90+0.40a
Total phosphorus (g/kg) 0.45+0.00b 0.47£0.01a  0.45+0.02b  0.47£0.02c  0.51+0.01b 0.54+0.01a
Total potassium (g/kg) 23.4+0.21a 23.3+0.21ab 23.2+0.22b  23.8+0.29a  23.3+0.24b 23.1+0.23b
Available phosphorus (mg/kg)  15.2+1.10b 19.6+£0.51a  15.4+0.23b  18.2+1.25¢  23.5+0.56b 27.2+1.45a
Available potassium (mg/kg) 107+2.6¢ 137+1.7a 133+4.0b 188+1.3b 214+1.7a 213+1.2a
NH,'-N (mg/kg) 1.71£0.18a 1.7540.19a  1.7840.19a  3.45+0.36a  3.47+0.40a 3.17+0.39a
NO; -N (mg/kg) 0.20+0.06¢ 0.274£0.05b  0.3740.07a  0.83+0.12b  0.88+0.16b 1.33+£0.22a

The values are means of eight replicates, with different letters indicating significant differences (P<0.05) among tillage practices for
bulk or rhizosphere soil. NT: No-tillage; RT: Reduced tillage; MP: Moldboard plow tillage; B: Bulk soils; R: Rhizosphere soils.

BRATHEAR b 38 MP Y308 335 T 3% pH {H.
5 NT Xf 1, 7EARBRAIEHERRPR +3EH MP Al RT
BEWNT 13 TC, TN A AK &4, i MP 4b
BREEHN T A4 25 & (nitrate nitrogen, NOs -N) ) &
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(available phosphorus, AP)F)#% & 2.3 T NT Fl
RT, 1 NT 38000 T 438 44 (Total potassium,
TK) % & fEARRER L3, AT NT F1 MP,
RT ZbBEE 38 7 TP A1 AP &1, NT Zb#ir
TK 17 5 & = T MP,
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JER PR 1 P AR BFVERS T Shannon 45
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P<0.001), BLAh, A [RVEEVE 5 it 2 o B v 10 22
SEFETERR PR g 2 i 2 TR 138 . RDA
28R, L3E pH I L3ESR S (RS TC. TP,

TK FlEZ A (ammonium nitrogen, NH,-N)ZA~
()B4 ot B TR AR 9 i A 23 S 1 R K B R 1
(Kl 1D) (R*=0.50, P<0.01).
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+ g, HFH ] (Basidiomycota) i v H 14
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WRPR TN, FRE TR ERET, MXF
JE 55.2%-58.7%, HU HHHTET, AHXF
JEh 23.8%-31.8%. % 25 ] (Rozellomycota)
FERBE ] (Glomeromycota) IR & FLIA S HE ,
HARXTFEEE G 0.5% 447 . EMREr i, 5
NT 1 RT AHLL, MP %230 105181 THAH
PR PR LT, 5 MP I NT XfLE, RT
WERMK THFEITEE, BFNM T FRE
ITERE X 2 (8] 2A) .

AR BR 3, AR FBHER T 1%
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Pr 3, MP AbFEEE 3 (P<0.0 )38 I T 9 5 T
BRI AR 2 (3.64%), 45l F RT Al NT &b
A 2.52%F1 2.81% (& 2B).
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Figure 3  Venn diagram (A), ternary phase diagrams (B), and dominant fungi relative abundance plots (C) of
bulk and rhizosphere soils under different tillage measures.
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