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Contamination of Nitrate in Groundwater in Vegetable Production Area

——A Case Study in Quzhou County, Hebei Province
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(1. Agro—Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191,China;2. College of Resource and Envi-
ronment Science, China Agriculture University, Beijing 100094; 3. Beijing Leather Industry Institute, Beijing 100083,China)
Abstract: As little information available on pesticide and fertilizer uses and they impacts on groundwater quality in vegetable
production areas to provide science-based guidance in formulating regulations and nutrient management strategies that ad-
dress risks to human health and the environment, we have conducted a survey in vegetable fields in Quzhou County, North
China Plain from 2002 to 2003. The data of fertilizer and pesticide uses on production of vegetables were collected from 120
farmers randomly using questionnaires. 299 groundwater samples were taken from wells in the region. In 2002, fertilizer appli—
cation rate was 1 650.4 kg+-hm™, with application rate for chemical fertilizer was 1 126.7 kg+hm™. Pesticide application dose
was 22.73 kg+-hm™  Agrochemical use—frequency and quantities among farmers were discussed, and pesticide types and
quantities were displayed in the present paper. Of the groundwater samples, 9.3% had the nitrate—N concentration higher than
10 mg L™ exceeding the drinking water standard established by official authorities, but mean nitrate concentrations were
found to be 4.04 mg-L". The results showed that high fertilization rates in the vegetable production areas resulted in increas—
ing nitrate contamination of groundwater and good farming practices for the agrichemical use should be formulate later.
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Table 1 The application rates of fertilizer in vegetables cultivated in Spring and Autumn

iH Wit A (2F) B (P20s) A (K0)
HHIFES >k BAE HHLFRS >k BAE LIRS kB
BHBHR 1907.2 213.8 1009.4 193.7 276.3 169.7 443
TRAE B 1393.6 174.1 682.5 157.7 204.7 138.3 36.3
AR} it 4 194.0 845.9 175.7 240.5 154.0 40.3
&it 1650.4 N: 1039.9 P,0s: 416.2 K20: 194.3
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Figure 1 Percentage of mainly—-used pesticides in the

vegetable producing area
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Table 2 Distribution of application rates of chemical fertilizer by

the farmers
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Figure 2 Frequency of application of pesticides on Cruciferae

during autumn in 2002
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Figure 3 Distribution of nitrate concentrations in groundwater

samples taken from 2 producing areas
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Table 3 Depth to groundwater, chemical fertilizer N, and animal

wastes applied in 2 production areas

Bt R AR R AARF 5 HRIME

/m /kg * hm™ /kg * hm™
it 9.30 871.8 27 168
W52 13.37 766.5 10 358
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