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Diversity and influencing factors of bacterial community in sediments of upper reaches of the Hanjiang River and
its tributaries / ZHU Qingwei, PAN Baozhu, SUN He, HE Haoran, ZHAO Gengnan ( State Key Laboratory of Eco-
hydraulics in Northwest Arid Region of China, Xi’an University of Technology, Xi’an 710048, China)

Abstract: In order to understand the sediment bacterial diversity of the upper reaches of the Hanjiang River and its
tributaries, as well as the relative importance of deterministic and stochastic processes in the construction of sediment
bacterial community, the impact of environmental factors on bacterial community composition was analyzed based on the
[lumina high-throughput sequencing technology, the difference of sediment bacterial communities in different seasons was
investigated using the non-metric multidimensional scaling (NMDS) method, and the impact of deterministic and stochastic
processes on community construction was quantified by combining the neutral community model and the normalized
stochasticity ratio. The results show that the bacterial communities in the upper reaches of the Hanjiang River and its
tributaries are mainly composed of Proteobacteria, Bacteroidetes, Cyanophyta, Planctomycetes, and Acidobacteria.
Bacterial communities differ significantly in different seasons. Geographical distance and environmental factors have little
effect on the structure of bacterial communities, and the deterministic process did not play a leading role in bacterial
community composition. The stochastic process greatly affected the composition of the community in autumn and spring,
and the stochastic process is the dominant factor in the construction of sediment bacterial community.

Key words: sediment bacteria; high-throughput sequencing; community composition; neutral community model;

normalized stochasticity ratio; stochastic process; upper reaches of the Hanjiang River
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Fig.1 Location of sampling sections in upper reaches

of the Hanjiang River and tributaries
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Table 1 Physicochemical properties of sediment in upper reaches of the Hanjiang River and its tributaries

it T W)/ Wt/ w0/ k% KL% k%
(g-kg™) (g-kg™) (g-kg™)

T o 3.79 +0.48" 1.13 £0.15° 24.31 +3.08¢ 61.53 +8.4% 38.39 £8.37°Y  0.08 £0.04*

V& 7K 3.52+0.47a 1.41 £0.21° 24.68 +3.80" 92.37 +1.73° 7.63 £1.724 0.00 £0.01"

2017 4F o) 2.39+0.17% 1.37 £0.23° 8.15 +0.58" 98.58 £0.23" 1.12 +0.23° 0.30 +0.01°*
== A 2.77 £0.43% 1.55+0.15° 14.53 +1.62°¢ 85.51 £2.91*  14.48 +2.91"!  0.01 =0.01*
G} 2.03 +0.18% 1.03 £0.16° 14.67 £0.95"  52.66 +12.84"  46.85 +12.58"  0.49 £0.27°

a0l 2.65£0.33" 1.25 +0.07° 23.22+2.96°  71.11+12.82" 28.64 £12.63>  0.25+0.21°

T o 2.50 +0.36" 1.21 £0.12* 16.06 £2.30"  59.43 +£10.72°  40.31 +10.62">  0.26 0. 15°

VE KR 1.35+0.18% 0.80 £0.08* 12.01 £0.90®*  92.54 +2.38" 7.45 £2.38" 0.01 £0.01*

2018 4 &K 1.51 £0.27® 4.30 £1.37° 7.80 +1.07° 97.76 £0.65" 2.24 +0.65° 0.00 +0.01°
BE A W 1.77 +0.34° 1.41 +0.16° 12.92 +4.44®  55.94 +8.70° 44.00 +8.68" 0.06 +0.02°
IR 1.60 +0.27% 1.09 £0.31* 13.03 £2.23* 72,13 +6.31° 27.85+6.30"  0.02 £0.007°

AR 1.38 +0.19° 1.21 £0.24° 9.25+1.48%  63.62+13.72*> 36.30 +13.68*  0.08 +0.04*

T L BERL BB R BT M, AR R R R R 225 3 (P <0.05) .
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