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Abstract : In the context of increasing nitrogen loading in river systems worldwide, it is critically important to understand nitrification to
maintain river ecosystem health. This comparative study was conducted to explore the relationships among the intensity of human
disturbance, environmental factors, potential nitrification rate, and functional gene abundance in the Jinshui River (slightly disturbed
basin) and the Qihe River (intensely disturbed basin). The results showed that AOA-amoA gene abundance was higher than that of
AOB-amoA. The potential nitrification rate in the Qihe River was higher than that in the Jinshui River. There was no significant
difference in AOA-amoA gene abundance between the two rivers; however, the AOB-amoA gene abundance in the Qihe River was
significantly higher than that in the Jinshui River in the low flow season. The abundance of nitrification functional genes was
significantly correlated with water temperature, pH, NO, , NH," , and organic carbon. The potential nitrification rate was positively
correlated with water temperature, pH, and NO; , and negatively correlated with AOB-amoA gene abundance. These results showed
that the intensely disturbed sites had higher potential nitrification rates and nitrification functional genes abundances, and potential
nitrification rates and abundances of nitrification function genes were significantly related to physical and chemical water and sediment
factors. This study will be important for nitrogen pollution control in the river systems.

Key words : Hanjiang River Basin; sediment; potential nitrification rate; amoA gene; human disturbance; environment factors
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Table 1 ~ Physical and chemical characteristics of the Jinshui River and the Qihe River
Wi 2018-08 2018-11 2019-03
&K ] K T K] [sE

R/ C 23.33 +6.15 28.59 +4.64 7.03 +1.83b 10.44 £2.02a 7.48 £2.73 9.51+1.53
pH 8.28 £0.09 8.34 +£0.08 8.43 +0.11b 8.72 +0.04a 7.88 £0.06b 8.11 £0.08a
NO; (w)/mg-L~! 1.04 +0.22b 1.40 £0.41a 0.91 +£0.63 1.14 +0.49 0.67 +0.19 0.84 +0.31
NO; (s)/mg-kg ™! 6.24 £2.76 6.70 £1.50 1.13 +£0.27 0.96 £0.42 0.88 +0.29 1.11 £0.93
NH, (w)/mg-L"! 0.68 +0.15 0.61 £0.25 0.04 +0.01 0.04 £0.01 0.39 +£0.10 0.40 £0.05
NH; (s)/mg-kg ™! 5.52+1.40 6.77 £1.65 0.76 +0.39 1.19 £0.69 2.69+1.34 2.24 +0.77
DOC(w)/mg-L~! 8.97 +1.80 7.80+1.22 5.70 £1.79b 10.15 +3.97a 8.96 +2.67b 20.96 £5.18a
SOC(s)/g-kg™! 6.87 £3.20 5.95 £3.67 6.23 +4.10 3.29 £3.04 3.52+2.22 2.53+1.33
C/NO3 (w) 9.00 +2.63 5.95+1.78 7.91 +4.38 11.64 £11.13 15.16 £7.72 33.23 +31.59
C/NO;5 (s) 1.42 +0.90 0.91 +0.47 5.78 £3.72 3.99 £4.20 4.18£2.29 3.54 £3.57
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Table 2 Pearson’s correlation analyses among potential nitrification rates, environment factors, and functional genes abundance
WiH VAR b % AOA-amoA AOB-amoA
KCE SR R AOKIE AR 3K PR AUk AKE SR Pk wokd
e 0.31° 0.02 0.02 -0.02 0.36™ 0.21  -0.48" 0.13 -0.31" 0.29 0.22 0.30
pH 0.38 ™ -0.26 0.57" 0.21 -0.02 0.03 0.07 0.09 -0.35™ 0.18 0.14 0.38
NO; (w) 0.44 ™ 0.68™ 0.17 -0.21 0.06 0.24 -0.08 -0.44 -0.26 0.17 -0.01 0.12
NO3 (s) 0.35™ 0.20 0.09 -0.09 0.30" 0. 04 0.25 -0.11 -0.32" 0.36 0.34 0.09
NH, (w) -0.04 -0.49" -0.31 0.07 0.38™ 0.23 0.29 0.28 0.04 0.08 0.19 -0.23
NH; (s) 0.23 0. 05 0.26 -0.12 0.38" 0.21 -0.31 0.17 -0.21 0.74™ 0.24 -0.32
DOC(w) -0.26 -0.12 -0.01 0.02 0.15 -0.41 -0.36 0.53" 0.71™ -0.41 0.26 0.60 ™
SOC (s) 0.16 -0.18 0.07 -0.19 0.01 -0.28 0.55* -0.10 -0.37"" 0.12 0.12  -0.47*
C/NO; (w) -0.24 -0.54* -0.10 0.17 0.42® -0.40 -0.17 0.93™ 0.56™ -0.40 0.03 0.41
C/NO;5 (s) -0.09 -0.40 0.09 0.10 -0.19 -0.24 0.25 -0.05 -0.04 -0.31 -0.11  -0.39
AOA-amoA 0.21 0.26 0.28 0.11
AOB-amoA -0.33" 0.27 0.31 0. 06

1) 4F7KFn =54, 8 WK n = 18;

« Fean P<0.05, w3~ P<0.01
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