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Table 1 Basic information of observation sites in the study area
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Table 2 Vegetation coefficients (Kc) of common crops in Mengzi
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Fig. 2 Monthly evapotranspiration and effective precipitation at monitoring sites
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Table 3 Ecological water requirements quota and effective precipitation for crop growth in the same period (mm)
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Fig. 3  Comparison of water requirements and effective precipitation during each stage of crop growth
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Ecological water requirements of crops in typical karst fault-depression ba-

sins: A case study of the Mengzi area, Yunnan Province
ZENG Rui'?, ZHANG Tao’,PU Junbing®, LI Jianhong’, WANG Sainan'?
(1.Chongqing Key Laboratory of Karst Environment, School of Geography Sciences, Southwest University, Chongging 400715, China.2.Institute
of Karst Geology, CAGS/Key Laboratory of Karst Dynamics, MNR & GZAR, Guilin,Guangxi 541004, China)

Abstract The Mengzi fault—depression basin is a typical karst rocky desertification area, Yunnan Province. This area
has serious soil erosion and leakage, difficult groundwater utilization, and prominent ecological water shortages, which
seriously affect the integrity and health of the regional ecosystem. The purpose of this study is to help better solve the
problems of severe water resources shortage and ecological environment problems, and provide reasonable suggestions
for the agriculture development in this area. We estimate the reference evapotranspiration, ecological water require-
ments, and the artificial irrigation water requirements of different crops by using the Penman—Monteith formula, crop
coefficients (FAO recommended) and the effective rainfall during the same period at three observation sites (Dawazi,
Duogu and Niuerpo) of Mengzi in 2018. The results show that, (1) The reference evapotranspiration of these three plac-
es were 1,346.10 mm, 1,200.00 mm and 1, 064.30 mm, respectively, much more than the effective rainfall in the
same period, indicating the climatic characteristics of strong evaporation, which increased the requirements of crops
for water. At the same time, the reference evapotranspiration at three observation points exhibits obvious spatial and
temporal differences, which make their agricultural planting conditions different ; (2) The ecological water requirements
quota of rice, wheat, peanut, rapeseed, soybean, potato and grape grown are much greater than the effective rainfall dur-
ing the same time in Dawazi, indicating that all the crops planted there require massive irrigation to ensure their nor-
mal growth. There is a low matching degree between the kinds of planting crops and the planting background condi-
tions, indicating that the agricultural planting structure in the basin needs to be adjusted in the future ; (3) The differ-
ence between the effective rainfall and the ecological water requirements quota for corn and marigolds planted in Du-
ogu and Niuerpo in the same period is small or even nearly matched, indicating that the planting of corn and marigold
in the mountainous areas matches the local planting conditions. While the difference between the effective rainfall and
the ecological water requirement of apple, flue-cured tobacco planted in Duogu and Niuerpo in the same period is
large, indicating that large amounts of apples and flue-cured tobacco planted in plateau mountainous areas require
more artificial irrigation ; (4) The water required by most crops in their growth and development stage in the study area
mainly depends on the artificial irrigation, which does not well match with the law of effective rainfall, implying that
the agricultural structure and agricultural planting patterns need to be adjusted in this region.

In conclusion, this study suggests that some crops with less water consumption and higher heat requirements are
suitable for planting in the basin. While some crops with better ecological protection and economic benefits are suit-
able for planting in the karst mountainous areas.

Key words rocky desertification, reference evapotranspiration, crop coefficient, ecological water requirements
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