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Table 1. Geographical factors of different sampling
position
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mm(%@%m*ﬁg

Longitude Latitude  Altitude/m
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F2. MICRIRTIRERBLERS T

Table 2. Nutrient and chemical properties of soil around root of Lycium barbarum L.
Organic Total Total Total Available Available Available
Total salt/ . . . .
Sample pH (g/ka) matter/ nitrogen/  phosphorus/ potassium/  nitrogen/ phosphorus/ potassium/
(9/kg) (9/kg) (9/kg) (9/kg) (mg/kg) (mg/kg) (mg/kg)

NX.Z 7.59+0.01d 2.15+0.00b 12.20+0.04a 1.00+0.00a 1.32+0.02a 19.80+0.29b 152.00+0.89a 54.50+0.51a 295.00+3.33a
XJ.J  7.90+0.00c 0.75%0.01d 10.30+0.04b 0.67 £0.00b 0.74+0.01b 22.00+0.18a 79.00+0.89b 43.90+1.67b 120.00+2.22b

NX.X 8.10+0.00a 0.97+0.01c 6.19+0.00d 0.40+0.00d 0.37+0.02d 18.50+0.29c 54.00+0.89c
QH.G 7.95+0.00b 2.70+0.0la 6.94+0.05c 0.46+0.02c 0.64+0.01c 16.50+0.29d 58.00+1.78c
Different letters within a column indicates significant difference among biochar at P<0.05.

*3 MICEHE. HEE. XPZ NRIESH

6.10£0.13c  120.00+2.22b
58.40+1.04a 95.00+2.22c

Table 3. Content analysis of the main active ingredients of Lycium barbarum L.
Sample ID LBP/(g/100g) Betaine/(g/100g) Carotenoid/(mg/100g)
NX.Z 1.860.06a 0.53+0.03b 340.70+4.31a
XJ.J 1.68+0.06b 0.65+0.03a 302.88+16.27ab
NX.X 1.68+0.03b 0.41+0.01c 290.95+3.73b
QH.G 1.54+0.09b 0.34+0.02d 302.33+32.44ab

Different letters within a column indicates significant difference among biochar at P<0.05.
F 4. Hmpytags EEK OTU Kit o4
Table 4. OTU analysis of soil around root of Lycium

I 200 |

barbarum L. 1000 |
Sample ID Raw_tag Clean_tag Final_tag OTUs _
QH.G 78953 75150 74653 1300 £ i
NX.X 92847 88124 87386 1532 = &
NX.Z 75253 68116 67686 1106 ki) |
XJ.J 88333 83779 83433 1236 i |
0|
2.3 YpRhdH Bt Ops00 Je+0d  des0d be+Dd  Hedld e+

Suambser of remds h.lllllll.;.\_l

Wy of 2R3 BT e WRARE il AE AN [R] 227K |
(IRETE 20 T 2-A FITE 2-B 43 BIlJE 7 1] (phylum) 1. MIRCHRBR LR R BB R
KA (class) K T HIBETE 45 HI 1A K H e Figure 1. Rarefaction curves in the samples of soil

around root of Lycium barbarum L. (X axis number of
XS B i 2 B ) T 2E RS 1] (Ascomycota), H: Reads sampled, Y axis number of OTUs). Lable: 0.03.
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x5 BEMBHEARNZOEE OTUs B9 E ML
Table 5. Core microbiome analysis of soil around root of Lycium barbarum L.
OTUs of Cover all samples Level Taxonomy OTUs of Cover all samples Level Taxonomy
Otu3790 genus g_Fusarium Otu3828 genus g_Fusarium
Otu3803 genus g_Fusarium Otu3832 genus g_Gibberella
Otu3805 genus g_Fusarium Otu3833 genus g_Ophiocordyceps
Otu3806 genus g_Fusarium Otu3836 genus g_Fusarium
Otu3815 genus g_Fusarium Otu3838 order 0_Microascales
Otu3818 class c_Incertae Otu3848 genus g_Fusarium
Otu3824 genus g_Fusarium Otu3855 genus g_Gibberella
Otu3826 genus g_Fusarium Otu3889 family f_Glomeraceae
F 6. Hmey Alpha Z#14%
Table 6. The o diversity index of the objects in the study
#Alpha Chaol Goods_coverage Observed_species PD_whole_tree Shannon
NX.Z 1366.865 0.995316 1106 24.25838 5.059734
NX.X 1631.879 0.995316 1453 21.99762 6.950555
QH.G 1567.299 0.994637 1270 18.99822 6.288257
XJ.J 1345.503 0.996144 1175 16.58024 6.435677

FR), T EATSH AR KA ST E P T > e
T, 2T 1 (Shannon #8350 RR), THE %>
M RSB > T H rp ey

2.4.2 FEMHIAIEZREE BT Beta Z 41k (Beta
diversity) 747 22 B 77 5 26 FUB SRR TR b DX AT
HR B 38 o B DA B RE L LR AR L, 5 IR /R AR
2SR, Wit UniFrac 4558 25(K 3), T

Welghted uniltac dislasos

aiall
£ I 1,0

WX nins
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Ty - ]
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Figure 3. Weighted Unirac Distance in four samples
of soil root of Lycium barbarum L.
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Fungal community diversity in rhizosphere soil of Lycium
barbarum L. based on high-throughput sequencing
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Abstract: [Objective] To study wolfberry rhizosphere fungal diversity in different regions, we attempted to explain
the correlation between Ningxia wolfberry quality and soil microbial flora from the perspective of rhizosphere
fungal community. [Methods] We used the miseq high-throughput sequencing method to analyze the Internally
Transcribed Spacer (ITS) region in the rhizosphere soil samples of Lycium barbarum L. in four different regions of
China. We analyzed Alpha diversity, Beta diversity and fungal community structure, and determined the main
active ingredients of Lycium barbarum L. in the four regions, and analyzed the correlation between the quality of
Lycium barbarum L. and soil physical and chemical factors and the diversity of rhizosphere fungi. [Results]
Polysaccharide and betaine of Lycium barbarum L. in Zhongning were higher than Jinghe’s and Xingren’s, and
Golmud’s was the lowest. Species diversity and structure analysis of soil fungi in the rhizosphere of Lycium
barbarum L. showed that species diversity and structure were similar in Jinghe, Xingren and Zhongning,
Ascomycetes and Zygomycota accounted for about 80% of the total species, but Golmud’s was different from other
regions, ascomycetes accounted for 58% and Chytridiomycota and Neocallimastigomycota were much higher than
the other three regions, nearly 25% of the proportion of total fungi. Beta diversity analysis showed that the
similarity of fungal flora structure in the rhizosphere soil of the Lycium barbarum L. in four regions was Xingren,
Jinghe, Zhongning and Golmud. [Conclusion]The research showed that the composition of fungal species in
rhizosphere soil of Lycium barbarum L. was abundant and there were some differences in the population structure
of soil fungi in the rhizosphere soil of different regions. Some active ingredients of Lycium barbarum L. had a
certain correlation with the population structure of soil fungi in the rhizosphere. So, microorganism boost the
growth and quality of Lycium barbarum L..

Keywords: Lycium barbarum L., rhizosphere soil, fungal community diversity, high-throughput sequencing,
canonical correspondence analysis
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