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Abstract: Water blackening occurs frequently in reservoirs around Eucalyptus planting areas in Southern China in winter. A series

of reactions of dissolved organic carbon (DOC) and tannic acid in the leaching solution of Eucalyptus cutting residues ( especially
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leaves) with iron, manganese, and sulfide are the main reasons for blackening. However, the contributions of black substances to
reservoir blackening are still unclear. To simulate the influence mechanism of Eucalyptus leaves immersion on the formation of black
water in the reservoir, the indoor immersion experiment was carried out in the summer non-black period ( stable thermal stratifica-
tion) . Dissolved oxygen (DO), oxidation-reduction potential ( Eh) and transmittance of overlying water were measured every 6
hours. The concentration distribution, migration and transformation characteristics of DGT-labile iron, manganese, sulfur, DOC,
and tannic acid were analyzed. The apparent diffusion fluxes of Fe**, Mn®*, S*™ at the sediment-water interface were calculated.
The results showed that: The process of Eucalyptus leaves immersion significantly consumed DO in water, and affected water Eh
and transmittance. In addition, there was a significant positive correlation between water transmittance and DO ( correlation coeffi-
cient was 0.618-0.978). A large amount of DOC and tannic acid were released by Eucalyptus leaves immersion, where tannic acid
concentration was much higher than that under Pinus massoniana leaves immersion. The concentrations in overlying water were 23.9
mg/L, 26.0 mg/L and 34.0 mg/L, respectively, indicating that Eucalyptus leaves immersion provides an important source of DOC
and tannic acid for black water formation. The concentration of DGT-labile Fe increased significantly in overlying water and surface
sediments and decreased significantly in deep sediment interstitial water under Eucalyptus leaves immersion. The apparent diffusion
flux under Eucalyptus leaves immersion was positive, indicating that Fe in deep sediments migrated to the sediment-water interface,
which provided an important source of Fe for the formation of black water. The research results provide a scientific basis for solving
the sudden blackening problem of reservoir water in Eucalyptus artificial forest area.
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Fig.1 Locations of Tianbao Reservoir in Nanning and sampling sites in the reservoir
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Fig.2 Change of water dissolved oxygen concentration under leaves immersion
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Fig.3 Change of water oxidation-reduction potential under leaves immersion

——FREAN AR AR

100 100 100
S1 S2 S3
80k 801 80F
x
& 60 60 60
= a0k 40f 40
)
20 20F 20
O 1 1 1 1 1

0 6 1218243036424854 0 6 1215243036424854 U0 6 1218 24 30 36 42 48 54
fif /b i) /h fif ] /h
[ 4 B2 T A AR D RE ] 1 A 1k

Fig.4 Change of water transmittance under leaves immersion
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Tab.1 Distribution of DOC and tannic acid in overlying water and sediment under leaves immersion
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Fig.5 Vertical distribution of DGT-labile iron, manganese and sulfide in sediment under leaves immersion
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Fig.7 Comparison of water colour after leaves immersion for 54 hours

% 2 YUY EAUK DO (Eh FIEE R BAH M B

Tab.2 Correlation analysis of DO, Eh and transmittance in overlying water of sediment
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Fig.8 Chemical reactions at the sediment-water interface under Eucalyptus leaves immersion
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