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Abstract: The rice—fish agriculture model was introduced into the Hani Terraces of Yunnan in order to protect the traditional culture of
terraced farming in China and promote the policy of precise poverty alleviation. Due to the accumulation of organochlorine pesticides
(OCPs) in both agricultural environments and high altitude areas, the residual status and ecological risks of OCPs in the environment of

rice—fish coculture in the terraces need to be clarified. In this study, water samples and soil samples from different altitudes in Hani Terrace
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area of Honghe County were collected in May 2017. The composition, source analysis, and ecological risk assessment of OCPs were
performed after gas chromatograph detection. The results showed that 12 kinds of OCPs were detected in the water body, and the total
residual amount ranged from 60.43 ng- L™ to 4 335.35 ng- L™ with an average value of 650.35 ng-L™". Furthermore, 11 kinds of OCPs were
detected in sediment, the range was 6.68~26.36 pg-kg ™' with an average value of 12.29 pg-kg™. The chlorinated alicyclic OCPs in the Hani
Terrace fields were higher than the chlorobenzenes and were mainly distributed in the sediment environment. The residual OCPs were not
change with altitude according to the detection results obtained at each altitude point. The source analysis indicated that there were new
OCPs inputs in the area except for the historical residual OCPs. The final result of the risk assessment found that residues of isodrine in
water samples at the confluence of water sources, low altitude and mid-altitude areas presented a greater risk to water fish. The risk of
residual OCPs in sediment was higher than that in water. There were high ecological risks in some sampling sites in sediments, including
HCHs, DDTs, endosulfan Il , chlordane and endrin, while the residual heptachlor in each sampling point. The conclusion was that the
residues of OCPs in sediment need more monitoring in the rice=fish coculture environment, and the residual chlorinated alicyclics OCPs
needed further attention. This study provides guidance for the protection of terrace ecological environment by these theoretical data, which is
more conducive to the precise promotion of the next step.

Keywords: Hani Terrace; rice—fish coculture environment; organochlorine pesticides; chlorobenzenes; chlorinated alicyclics; ecological risk
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Figure 1 Map of Hani Terrace showing the sampling sites
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Table 2 Range of concentrations of organochlorine pesticides in the sampling area of Hani Terraces

i JKFEF OCPs Y ing - 17! JEVRFEF OCPs Y /pg - kg™
FHE IR/ ME SEYNIER FHME e/ ME SN
a-HCH 6.99 ND 10.85 0.07 ND 0.28
B-HCH ND ND ND ND ND ND
y-HCH ND ND ND 0.24 ND 1.10
3-HCH 1.36 ND 7.89 0.60 0.33 0.95
SHCHs 8.35 ND 14.97 0.91 0.42 2.05
N ND ND ND ND ND ND
o0,p’'-DDT 5.74 ND 17.21 0.13 ND 1.30
p,p’~DDT 1.20 ND 4.83 0.50 ND 1.01
o0,p'-DDE 2.05 ND 4.84 ND ND ND
p.p’~DDE ND ND ND 0.41 ND 1.55
o,p’=DDD 5.82 ND 8.89 0.13 ND 0.81
p,p’-DDD ND ND ND ND ND ND
SDDTs 14.81 ND 28.48 1.16 0.21 4.67
4 DDT ND ND ND ND ND ND
+tH& 19.21 ND 39.04 5.04 2.71 6.06
SRR LB ND ND ND ND ND ND
it 1 4.12 ND 21.80 ND ND ND
ikadll 545.72 ND 424498 0.91 ND 1.52
%R, ND ND ND 0.53 ND 3.62
TERH 1.40 ND 15.37 ND ND ND
S 3L 33.24 ND 130.75 ND ND ND
K 0.35 ND 3.85 ND ND ND
SRR ND ND ND 1.66 ND 3.96
KR ND ND ND ND ND ND
S0CPs 650.35 60.43 433535 12.29 6.68 26.36

VE :ND FR A N T R
Note: ND represents not detected or less than the limit of quantitation.
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Figure 2 Distribution of organochlorine pesticides in water(a) and sediment(h) at each sampling point
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Figure 3 Risk quotients of different species of organochlorine pesticide residues at each sampling point in water(a) and sediment(b)
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