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Impact of Precipitation on Fenghe River Water and Aquatic Microorganisms

LU Si-dan, SUN Yu-jiao ", ZHAO Xuan, WANG Lei, ZHEN Dan-yang
(College of Water Sciences, Beijing Normal University, Beijing 100875, China)

Abstract: In view of that the Fenghe River water pollution has become more and more serious, nitrogen and organic matter pollution
were put forward as the important study targets. Community structure of the microorganisms could reflect the water pollution condition to
a certain degree. By investigating the correlation between the water condition changes and the microbial community variation, it make
possible to look upon river pollution from different perspectives. By the use of Illumina high-throughout sequencing, we found that the
dominant genera were Acinetobacter, Comamonadaceae, Pseudomonas and FEscherichia in Fenghe River aquatic environment.
Flavobacterium and Enterobacteriaceae which are known as bacteria closely related to human activities, were found to account for larger
percentages in the wet season than in the dry season, thus showing that the river was more influenced by anthropogenic activities in the
wet season. The water quality was better in the wet season, while the microbial community structure was more stable and the diversity
condition was better in the dry season. From the aspect of chemical pollution and microbe, this research helps to carry out planning for
protection of drinking water sources and improvement of water environmental condition.

Key words : Fenghe River; precipitation; water pollution; microbe; Illumina sequencing
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Table 1 Indexes of nitrogen pollution and contents of organic matter in Fenghe River

FRE A pH bo L/ R NHY N NO; N NO; N
/mg-L /S+cm /mg-L~! /mg-L"! /mg-L~!
E-1 7.53 9. 65 4.73 70. 23 0.08 0.72 0. 00
E-2 7.70 10. 86 6. 60 85.78 0.07 0.75 0. 00
E-3 7.78 10. 36 8.59 112. 17 0. 10 1.04 0.01
E-4 7.59 10. 57 9.20 105. 74 0.16 1. 11 0.00
E-5 9.17 9.96 12.50 295. 60 0.13 4.41 0.03
E-6 8.38 10. 59 8. 66 138.76 0.18 1.61 0.01
E-7 8.21 10. 25 10. 75 231.47 0.17 2.65 0.02
E-8 8. 30 9.71 12.47 392.91 0.35 4.71 0. 00
E-9 8. 04 10.75 11. 62 317.43 0. 80 3.82 0.00
E-10 8.02 9.63 11.71 325.06 1.19 4.19 0.00
E-11 7.83 8.99 12. 38 269. 35 0. 68 3.34 0.00
E-12 7.85 9.02 12. 86 274. 38 0. 65 3.30 0.00
T-1 8.42 8.25 10. 90 71. 40 0.02 0.77 0.00
T-2 8.96 8.35 15.10 90. 30 0.03 1.04 0.00
T-3 8.47 8.37 17. 30 122. 40 0.00 1.63 0.00
T-4 8. 68 8.49 17. 80 127.20 0.02 1.97 0.02
T-5 8.49 8.34 18. 60 322.00 0.53 4.21 0.54
T-6 8. 68 9.19 14. 10 142. 30 0.02 2.79 0.05
T-7 8.94 8.82 17. 80 222.00 0.00 4. 14 0.01
T-8 8. 41 7.46 18. 60 568. 00 0.44 4.87 0. 85
T-9 8. 64 8.35 18. 40 275.00 0.00 3.34 0.04
T-10 8.41 7.94 20. 00 215.20 0.00 3.12 0.00
T-11 8.50 7.14 20. 10 230. 00 0.00 3.01 0.00
T-12 8.59 6. 81 21.20 296. 00 0.13 3.72 0.00

1) E FoR=ERM; T FoRAiKE, T IH

TR IEEK JEBR P 48 1 2 X R 2 X885 5 LU
BRI ZE AL, Pk 2= A 1A B 20 km, Yk
Ak BRI RO R SRR A, K B TR 45 [ A BIE ST 45
R I3 HT AT e A AT AAS Y s DA B
DX MR AR 22, HC U B ot T AR, PG U2 R
M, 0 M K 3R R AR M B o b B AR
NP AR U b R R EE R I, AR
ST EE B R0 R K O b S R
RS AR 5.

2.2 UEMZREN

MEETAT ) 3 R W X, Ilumina I 745 321 1
gESRRIA (I 2) M1 OTU %4 37047, ZREVERI
Kt AR 3 IR AR AL A R AR b S 1S
(a3 I HL 3= K 1 45300 22 R 1k R P 28 50T 24940
NT AR KA. FL RS K 9 Chaol 45 i K 2
4161. 18, F /KW A i K Chaol 5%k )3 365. 33, B
SANFHIKI. 2R 0 2 A iR R KR T
FEoK T, FRECAR fb 0 B A =E KRS KT A K. i
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Table 2 Diversity indexes, sequences per sample and observed species of microorganisms

FebEs e W R A Foth v o S
E-1 128. 406 2 844. 106 0. 809 1367.9 8. 880 0.993
E-2 145. 173 3996. 282 0.761 1594.2 9. 441 0. 996
E-3 133. 607 3451.201 0.787 1447.5 9. 058 0. 994
E-4 126. 022 3 155. 688 0. 807 1345.5 8.948 0. 994
E-6 118. 608 3 548. 579 0.788 1369. 8 8. 698 0. 992
E-7 146. 756 3778.956 0.767 1623.9 9. 650 0.997
E-8 151. 257 4 088. 302 0.750 1693.2 9.713 0.997
E-9 162. 181 4 161. 188 0.736 1796.9 9. 889 0. 998
E-10 148. 859 3518.398 0.771 1610.2 9. 556 0. 996
E-11 139. 573 3952.579 0.762 1661.8 9.785 0. 998
E-12 146. 165 3 641.969 0. 769 1633.1 9.707 0.997
T-1 98. 841 2590. 208 0. 840 1169.7 8.769 0. 994
T-2 102. 054 3242.048 0. 828 1113.0 7.991 0. 984
T-3 101. 960 3365. 333 0. 821 1209.4 8.738 0. 994
T-4 108. 515 3132. 630 0.817 1290. 6 8.983 0. 995
T-5 103. 186 2 582.575 0. 836 1235.1 8.907 0.994
T-6 103. 996 2 939. 065 0. 830 1158.2 8. 327 0.989
T-7 124. 724 3338. 136 0.788 1496.0 9.321 0. 996
T-8 134.271 3577.286 0. 780 1563.8 9.561 0.997
T-9 111.225 3671.965 0. 805 1315.5 8. 828 0. 993
T-10 98. 058 2 626. 322 0. 828 1258.6 8. 836 0.993
T-11 109. 765 3042.962 0.812 1376.2 9.300 0. 996
T-12 104. 983 2942.974 0. 824 1261.7 8.900 0. 994
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Fig. 2 Microbial community structure of the Fenghe

River water in the wet season
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Fig. 3 Microbial community structure of the Fenghe River water in the dry season
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