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Abstract: In recent years, the increasing scarcity of water resources and eutrophication of water have become more serious. Reservoirs
that are far from big cities have become important sources of drinking water and were targets of research and protection. Therefore, the
abundance and production of bacteria and their correlations with environmental factors were investigated in the Dalongdong Reservoir,
Shanglin County, Guangxi Province, using Quantitative Real-time PCR technology and the 'C tracer technique. The Dalongdong
Reservoir is a typical subtropical karst reservoir. The bacterial abundance of the surface water decreased from the upstream to the
downstream along the water flow direction and then increases. The vertical distribution of the bacterial abundance at each sampling site
shows a similar trend; it is the highest in the surface water and the lowest on the bottom. The correlation analysis results show that the
temperature, pH, electrical conductivity, dissolved organic carbon ( DOC), chlorophyll-a, dissolved oxygen (DO ), and other
environmental factors significantly correlate with the bacterial abundance, indicating that these parameters are the main factors limiting
the bacterial abundance in this region. The bacterial production is positively correlated with the pH, DOC, and permanganate index;
negatively correlated with the conductivity and DIC; and significantly positively correlated with DO. The principal component analyses
(PCA) shows that the environmental factors affecting the bacterial abundance and bacterial production can be grouped into two PCAs.
PCALI includes the temperature, pH, electrical conductivity, DIC, DO, chlorophyll-a, DOC, and permanganate index and PCA2
includes TN and TP. The bacterial abundance and production in the Dalongdong Reservoir are affected by various environmental factors
and photosynthetic bacteria are the important contributors to the production of organic carbon.

Key words: karst reservoir; bacterial abundance; bacterial production; environmental factors; eutrophication
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Fig. 1 Schematic diagram of the hydrogeology of the study area and sampling points
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Table I ~ Major water chemical parameters of surface water in the Dalongdong Reservoir
STRE T ol EERS DIC DO Chla DOC TN TP AT ERER TR AL
/C /uS+em™' /mg-L7! /mg-L~! /pg-L7! /mg-L~! /mg-L"! /mg-L"! /mg-L"!
DL1 31.50 8.21 219.3 136. 84 13.50 52.08 7.61 2.84 0. 054 0.94
D12 35.87  8.43 183.4 115.78 7.10 55.24 6. 86 2.83 0. 026 1. 00
DL3 34.46  8.89 181. 4 119.29 8.98 65.90 8.03 3.04 0.038 1. 11
DIA 32.77  8.61 173.0 112.28 7.54 71.85 7.63 3.03 0.013 0.87
DL5 33.03 8.58 182.3 114.90 7.35 42.87 8.53 2.91 0.013 0. 87
DL6 32.2 8.84 175.1 107. 89 9.57 44.19 7.36 2.81 0.021 1. 00
DL7 34.07 8.74 166. 6 112.28 8.19 61.81 7.51 3.14 0. 026 0.94
DI8 26.42  17.36 314.5 209. 64 4.81 24.11 3.75 2.94 0.022 0.52
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Fig. 3 Comprehensive eutrophication status index

of the Dalongdong Reservoir
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Fig. 4 Bacterial abundance at different depths of sampling sites
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Table 3 Correlation between bacterial abundance, bacterial production, and major environmental factors in the Dalongdong Reservoir'’
A T pH L DpIC DO Chla DOC TN TP TR R R i A
PP, 0. 487 0.614*  —-0.570* -0.592* 0.896™  0.409*  0.571* -0.214  0.475 0.643 *
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Table 4 Component matrix and contribution rates of the bacterial abundance
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Table 5 Component matrix and contribution rates of the bacterial production
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