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Effects of a novel fertilizer synergist on fungi diversity from potato
rhizosphere soil
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Abstract: [Objective] The structure and diversity of soil microbial community and their changes
reflect the quality of soil. To study the effects of a fertilizer synergist, we analyzed fungal
communities from potato rhizosphere soil. [Methods] We used high throughput sequencing
technology to sequence the fungi metagenomic DNA of the fungal internal transcribed spacer 1 (ITS
1) in the roots of potatoes. With the aid of RDP classifier, all rhizosphere soil fungi were identified
from the reads of OTUs. [Results] Sequencing data suggested that after the quality control,
437 375 reads were remained. Cluster similarity analysis was performed with threshold of 97%
sequence similarity, yielding 633 OTUs from the 12 samples. Phylogenetic analysis showed that
Ascomycota were predominant in all samples (relative abundance from 56.95% to 97.23%).
Ascomycota in all samples but Haiyuan with Novel Fertilizer Synergist increased. However,
Basidiomycota decreased. Alpha diversity analysis showed that the fungal community diversity of
the rhizosphere soil in the same site was different after fertilizer synergist application. however, in
beta diversity analysis, no significant differences were observed with respect to fungal community
composition, which could be attributed to the discrepancy in soil properties from different sampling
sites. [Conclusion] Soil characteristics are one of the important factors in explaining the variation of
microbial diversity. Fungal communities could be greatly changed by using Novel Fertilizer
Synergist.

Keywords: High throughput sequencing, Novel fertilizer synergist, Rhizosphere soil, Fungal
community diversity
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Table 1 Properties of basic soils in different experimental sites

AT ) iz3)5 263 A PR E A P R

Properties of basic soils GY HY LD PY XIXY XIXYY
pH 6.88 5.92 6.45 6.01 5.37 5.84
Organic matter (g/kg) 49.36 29.30 32.31 37.30 28.07 27.85
Total nitrogen (g/kg) 1.52 1.14 1.24 1.48 1.57 1.12
Alkali hydrolyzable nitrogen (mg/kg) 137.60 107.40 117.60 125.70 143.10 101.80
Available phosphorus (mg/kg) 121.46 80.93 57.25 90.72 113.27 79.77
Available potassium (mg/kg) 85.79 50.20 67.43 97.42 139.54 153.20
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Table 2 Alpha diversity index of all samples

FESL A FR Tag %= OTU % Chaol 5%k e Shannon 5%  Simpson F5%% R
Sample name Tag number OTUs Chaol index Shannon index Simpson index Good’s coverage (%)

GYC 36 185 204 225.136 4 230.439 9 3.338 551 0.084 343 99.91
GYD 36118 154 189.062 5 182.992 6 2.346 979 0.179 431 99.91
HYC 34972 214 226.545 5 226.723 6 3.497 862 0.050 047 99.93
HYD 32579 123 143.312 5 145.090 9 1.063 408 0.650 133 99.92
LDC 35037 239 253.040 0 254.7852 3.895 613 0.032 111 99.92
LDD 34 990 236 248.500 0 251.259 0 3.849 484 0.034 460 99.92
PYC 37 148 177 204.333 3 212.371 8 2.400 018 0.171 572 99.89
PYD 32227 251 262.000 0 261.4659 3.713 866 0.048 454 99.93
XIXYC 34342 241 263.037 0 263.093 6 3.605 165 0.052 157 99.90
XJXYD 23257 181 196.789 5 197.284 8 3.584 455 0.044 325 99.89
XJIXYYC 34 724 182 193.040 0 197.433 3 3.043 725 0.087 936 99.93
XJXYYD 26 690 192 208.2353 204.533 0 3.558 935 0.050 889 99.91
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