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Abstract; Plateau mountains are one of the most sensitively fragile ecosystem to global climate change. Studying the
characteristics of plateau mountain soil bacterial communities along the elevational gradient is of great scientific significance
for revealing the structure and function of mountain microbial communities affected by global change. In this study, the
characteristics and driving factors of soil bacterial community composition and diversity along the elevational gradient on the
Mount Gangbala were analyzed based on the fine quadratic scale by using Illumina MiSeq high-throughput sequencing
technology. The results showed that the soil bacteria of Mount Gangbala contained a total of 36 phyla, 125 classes, 307

orders, 477 families, 838 genera, and 1878 species. The 12 elevation belts were divided into 3 groups of low, middle and
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high (low altitude 3800—4100 m, middle altitude 4200—4500 m, high altitude 4600—4900 m). The total Operational
Taxonomic Unit (OTU) number at middle altitude was the largest, but the number of unique OTU at middle altitude was
the least. The richness of soil bacterial communities showed a unimodal trend with the increase of altitude, but the
specificity of soil bacterial communities showed a U-shaped distribution pattern with the increase of altitude. The dominant
phyla of the soil bacterial community in the Mount Gangbala are Actinobacteriota, Proteobacteria, Acidobacteriota,
Chloroflexi, Verrucomicrobiota, Gemmatimonadota, etc. The Shannon diversity index of soil bacterial community gradually
decreased with the increase of altitude, and was lowest at high altitude; while the Simpson diversity index was highest at
high altitude, and the Chao index showed a unimodal trend with the increase of altitude. Principal co-ordinate analysis
(PCoA) showed that there were significant differences in soil bacterial community structure along the altitude gradient, and
there were also significant differences within the low-altitude soil bacterial community group. The redundancy analysis
(RDA) showed that altitude, pH, total nitrogen, total phosphorus, and organic carbon had significant effects on soil
bacterial community structure. Correlation analysis with environmental factors showed that altitude, pH, total nitrogen, total
phosphorus, and organic carbon were significantly correlated with soil bacterial community structure. Mantel test showed that
pH and altitude were the critical factors affecting soil bacterial community. Soil bacterial diversity on the Mount Gangbala
showed a monotonous decreasing gradient along the elevation gradient, while pH was the key environmental factor affecting
the characteristics of soil bacterial changes along the elevational gradient, and total nitrogen, total phosphorus and organic

carbon were also important environmental factors affecting soil bacterial community.

Key Words:; Mount Gangbala; soil bacterial; diversity; altitude; physicochemical factors
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Fig.2 Venn diagram of soil bacterial community species
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Table 1 Physicochemical properties of soil at different altitudes

554 A LB A A A S IR

Altitudes/m SOC/ (g/kg) AP/ (mg/kg) TN/ (g/kg) AN/ (g/kg) TP/ (g/kg) pH
4900 47.77+8.80bed 15.13+4.70d 3.45+0.49abc 0.38+0.06bcd 0.62+0.08bc 6.44+0.24de
4800 88.93+36.34a 18.95+4.47cd 3.62+0.37bc 0.42+0.06abc 0.70+0.04a 6.23+0.08e
4700 46.43+9.71bed 17.97+2.87cd 3.20+0.5bed 0.37+0.08cde 0.67+0.03ab 6.39+0.13de
4600 58.21+16.57b 17.49+3.17c¢d 3.85+0.18a 0.46+0.03a 0.72+0.05a 6.30+0.05de
4500 54.02+16.77bc 17.16+3.36¢d 3.93+0.73a 0.44+0.08ab 0.71£0.03a 6.40+0.19d
4400 43.27+23.08bcde 17.67+6.90cd 2.92+0.79¢cde 0.30£0.10ef 0.58+0.10cd 6.77+0.33¢
4300 43.27+20.03bcde 17.86+4.57cd 2.73+0.43def 0.31+0.05¢ 0.58+0.05¢d 6.91+0.12¢
4200 36.96+8.72cde 26.51+4.60bc 2.85+0.30def 0.31+0.05¢ 0.62+0.03bc 6.91+0.23¢
4100 49.70+16.64bcd 16.73+5.65¢cd 3.11+0.75bed 0.32+0.10de 0.57+0.05cde 6.84+0.20¢
4000 30.44+6.98d 20.59+9.51cd 2.36+0.59fg 0.23+0.07fg 0.51£0.11ef 7.18+0.21b
3900 30.73+11.61d 32.65+18.79b 1.93+0.32¢g 0.18+0.03g 0.46+0.05f 7.43+0.21a
3800 28.08+7.34e 46.26+12.06a 2.29+0.47fg 0.20+0.05g 0.54£0.03de 7.49+0.23a

[Al—FNEHEAS R/ NE s 22 5 8.3 (P<0.05) ;SOC . A HLEK Organic carbon; AP . 7 % Available phosphorus; TN ; &% Total nitrogen; AN ;
B fi% % Alkali-hydrolyzable nitrogen; TP : &8 Total phosphorus

*F2 WEREFH VIF &

Table 2 The VIF value of the environmental factor

HEE ¥ A LB AR IR SA R 223

Environmental factors S0C AP pH TN TP Elevation
AK R (VIF

FEWKFB(VID) B 1.94 1.71 7.14 4.68 4.14 4.30

Variance Inflation factor value

W15 T AHOCHE (B 9) s A R W, - 38 ol A 20wk L S & Ui &L A LKk SRR pHL X -
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35 -
( Gemmatimonadota ) . Myxococcota & i 3 1IE A KR R, 30 ¢ . bt Eg%
25t ; i
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Table 3 Mantel test of bacterial soil communities affected by environmental factors

W T ALK AR SRR A i A Py R
Environmental factors SOC AP pH TN AN TP ELE
fﬁﬂé%ﬁl( r) - 0.4392 0.4476 0.8242 0.5970 0.7226 0.4653 0.7295
Correlation coefficient

BEWP)

0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010

Significance

3 g

3.1 MEROBRIE T B R IRAR RS 4L 2R

AR RN A= W) AL I AT M Joy O B A 25 DA 1 R DRI A5 A0 R 2 R o A el 5 S BT 5
(¥ A BE R PSP S 20 B TR AR O FRUBE G (1 AR W 5 45 SR WD 5 Lz Ly - 38 A0 7R B OTU 280 HE
g iR 2, U] T SRR AR T A PPk iR, 7 R TR IR AR, IX 5 Chao 45 B0 Hr 4 R AH —
B, X5 TR R AR A | R ) B P SRR Sl R A B O AR Rl M e 5 i 2 1 P T R A v (R
1), B T it AR E AN (1 9) o HHEANRE VS & BERR T 32X A e BAL I T iy 2 o1, id
52 B BE TR T 3 108 P Y S0 B A0 P ML, — RBOA U A 45 A Y i it sl L M A A5 AR G, o R B
PR A AL Hhy TR T E T v AR T e A A R R i 2 A S B M I ) AR B RRAE . ASBIF 4 R
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