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Effect of Cultivation Practices on Fungal Diversity in Rhizosphere Soil at Winter
Potato Fields as Determined by High-throughput Sequencing
YANG Xin, FAN Wu-jing, LI Li-shu*, HE Hu-yi, TANG Zhou-ping
(Commercial Crop Research Institute, Guangxi Academy of Agricultural Sciences, Nanning, Guangxi 530007, China)
Abstract: [ Objective]l From the perspective of micro-ecology, effect of varied cultivation practices on fungal diversity in
the rhizosphere soil of winder potato fields were studied to improve the cultivation in Guangxi. [ Methods] The Illumina
Miseq high-throughput sequencing was used to compare the fungal diversity in the rhizosphere soils at fields under either black
film mulching (BFM), rice straw mulching (RSM) or conventional practice (CK). [ Results] The fungal diversity index in
rhizosphere soil was higher under BFM than the other two. The difference on the Simpson indices of BFM and RSM was
significant (P<<0.05). The species and relative abundance of dominant strains in the soils differed among the treatments and
potato growth period. Ascomycota was the most dominant phylum found in the soils under all 3 methods with its relative
abundance being the greatest under BFM. The dominant fungi genus under BFM was Cephalotrichum, under RSM Agrocybe,
and under CK Mortierella. In late stage of potato growth, BFM resulted in a higher relative abundance of
Mortierella,Cephalotrichum, Clonostachys, and Acremonium than did CK, but the lowest in the relative abundance of
Fusarium among all treatments. [ Conclusion] The application of a black film for mulching on the ground (BFM) at potato
growing fields significantly improved the species abundance, structure, and diversity of fungal community in the rhizosphere

soil over the other practices. It facilitated the decomposition and transformation of organic matters in soil, the growth and
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proligeration of beneficial microorganisms, and the stability of the rhizosphere microbial environment for optimal growth and

development of potatoes. On the other hand, the use of rice straws in RSM appeared to mitigate the soil-borne disease caused

by Fusarium on the potato.
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Table 1 Sequencing of soil samples

wa o ek 0w
Treatment  Effective Tags AvgLen/bp Effective/% Coverage/%
A 73 725 249 91.99 99.97
A, 73 708 250 92.08 99.95
As 71 870 245 89.82 99.94
Ay 72707 240 91.01 99.96
As 73 774 240 92.04 99.93
B, 72 440 248 90.87 99.93
B, 73 058 251 91.62 99.95
B; 74 061 278 92.43 99.94
By 7 862 283 92.0 99.95
Bs 73 842 248 91.95 99.92
C 73 199 255 91.42 99.96
G, 73334 237 91.27 99.95
Cs 73179 240 91.23 99.97
Cy 73 357 243 91.34 99.95
Cs 72037 235 89.98 99.93
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Note: A;~Ajs is seeding, tuber initiation stage, bulking stage, starch
accumulation stage, maturationstage of black film mulching; B,~Bs is
seeding, tuber initiation stage, bulking stage, starch accumulation stage,
maturation stage of rice straw mulching; C,~Cs is seeding, tuber initiation
stage, bulking stage, starch accumulation stage, maturation

stageofconventionalculture.the same as below.
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Table 2 Diversity of fungal communities in rhizosphere soils on grounds under different cultivation practices

AbFE Treatment #H OTU FEEHE ACE FEEH L Chaol ZFEMEFREL Simpson Z F V48 %L Shannon
A 352 364.33+£5.81 cde 373.00+6.25 bed 0.06+0.02 ¢ 4.041+0.22a
A, 311 333.17+7.51 fg 346.06+5.51 def 0.11£0.01 be 3.304+0.32 ab
Ay 336 362.0212.08 def 359.43+9.16 cd 0.05+0.03 ¢ 3.7010.06 ab
Ay 363 376.3712.00 abed 382.8941.10 abe 0.04+0.02 ¢ 3.9440.21 ab
As 297 334.80+2.11 efg 346.04+5.75 def 0.08+0.02 ¢ 3.241+0.41 ab
B, 249 394.80+3.98 abc 322.67+2.90 f 0.08+0.01 ¢ 3.6910.12 ab
B, 376 397.94+4.85 ab 404.33t7.54a 0.05+0.01 ¢ 3.8010.32 ab
B; 339 367.401+3.73 bed 371.34+1.85 bed 0.21£0.02 ab 2.74£0.18 ab
By 307 328.59+5.02¢ 326.69+5.58 ef 0.10£0.02 ¢ 3.1440.50 ab
Bs 290 329.51+£7.33 ¢ 323.00+5.51 f 0.24+0.03 a 2.34+0.34b
C, 348 361.8042.32 def 363.12+4.00 cd 0.14£0.02 abc 3.204+0.23 ab
C, 361 379.03+5.23 abed 396.00+4.16 ab 0.06+0.02 ¢ 3.7240.38 ab
C; 350 357.21+2.61 defg 358.14+1.39cd 0.10£0.01 ¢ 3.514+0.26 ab
Cy 348 366.621+10.75 cd 372.39+5.48 bed 0.04+0.01¢ 3.9440.42 ab
Cs 370 401.10£8.72a 400.49+6.64 ab 0.14£0.03 abc 3.254+0.28 ab
A CRTFAPED 1659 354.14+298 a 361.49+1.09b 0.07£0.01 b 3.64+0.16a
B (&1t D 1561 363.65+4.85a 349.61+297¢ 0.14+0.01a 3.14£0.08 a
C CEIHFRED 1777 373.15+4.31 a 373.03+0.59 a 0.10£0.01 ab 3.53+0.28a
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Note: The lowercase letters after the same column in the table represent difference significant between different treatment at 0.05 level.
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Fig. 4 Genus-level heatmap of fungal community structure in rhizosphere soils under different cultivation practices
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