23 5 Vol. 23,No. 5
2003 5 ACTA ECOLOGICA SINICA May ,2003
1.2 1 %
*
(1. B 7300003 2. . 750021)

Research on progress of rainwater harvesting agriculture on the
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Abstract: The Loess Plateau of China is a central zone of Chinese rainfed farming. Over a long period of
time, traditional technologies of dryland agriculture have improved rainwater utilization and played a
positive role for development of dryland agriculture in this area. But, problems of agriculture production
are still going on, such as low productivity, instable agro-ecosystem, low of yield-investment ratio.

In 1980s, specialists who are engaged in arid ecology, arid meteorology and dryland agriculture found
the limitations of traditional dryland farming. The theory of rainwater harvesting agriculture was raised.
In recent twenty years, with the experiment and demonstration and popularization of rainwater harvesting
agriculture, they have made a great progress and gave impetus to dryland agricultural production on the
Loess Plateau of China. Combined micro-rainwater harvesting technologies with modern dryland
agriculture technologies, rainwater harvesting agriculture has been developed into a new and effective
technological system of dryland agriculture with distinct Chinese characteristics.

All about research of rainwater harvesting agriculture has been involved in this article. The
theoretical foundation includes rainwater distribution in time and space. limitation of modern dryland
agriculture, multiple development of agriculture, forestry and animal husbandry and construction of eco-
environment. Further, the rainwater harvesting agriculture developed the theory of modern dryland

agriculture and established direction of modern dryland agriculture. Moreover, this paper summarized the
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technological systems of rainwater harvesting agriculture, which are consisted of engineering of rainwater
harvesting, water saving irrigation, and physiological and ecological techniques of limited irrigation. In
this case, modern dryland agriculture on the Loess Plateau of China would establish a new development
model of rainwater harvesting agriculture that would be an objective demand to agricultural sustainable
development. Following research method improvement, research content deepen, research field expansion
of rainwater harvesting agriculture., the research of it would take aim to generalized direction.

On the basis of study of rainwater harvesting agriculture of the Loess Plateau of China, technological
integration were reinforced, including limited irritation, non-full irrigation, precise irrigation, micro-
rainwater harvesting technologies of dry farmland, network technologies of modern rainwater harvesting,
and control technologies of computing system. So, harvesting rainwater use has been improved greatly.
Research field of rainwater harvesting agriculture always has been expanded from agricultural ecosystem
under micro-irrigation to ecological protection. Rainwater harvesting eco-agriculture should be the
development trend of rainwater harvesting agriculture, in which harvesting rainwater would be rationally
used, ecological water use of would be adjusted, small valley would be overall controlled, multiple
development of agriculture and forestry harness and animal husbandry would be carried out.

Key words :Loess Plateau of China; rainwater harvesting agriculture; technological system; technological

integration; development model
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Table 1 Changes of rainfall, temperature, dryness in the mountain areas of south Ningxia
20 60 20 70 20 80 20 90
Climate factor changes 1960s 1970s 1980s 1990s
(mm)Annual mean rainfall 426. 82 368. 28 363.73 370.53
('C)Annual mean temperature 6.89 7.00 7.10 7.78
Cmperature ( C)Annual mean surface soil 8. 26 8. 19 8. 53 9. 03
(=10 C)Annual accumulated temperature 2469. 65 2291. 10 2442.98 2599. 80
(=0 C)Annual accumulated temperature 3074.92 3098. 03 3134. 84 3392. 38
(mm)Annual evaporation 2151.72 2088. 05 1747. 22 1658. 53
Annual mean dryness 0.9258 0.9942 1. 0746 1.1621
* Meteorological data of Haiyuan County in the mountain areas of south Ningxia
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Table 2 Distribution, use and evaporation of annual rainfall in the semiarid areas of China
7~9
A 1 Rainfall i Total Rainfall
l.mua amta’tm .ota ama Rainfall Non-effective
Areas rainfall Jul. ~Sep. rainfall use .
run-off (mm) evaporation (mm)
(mm) (mm) ¢ m®) (mm)
Center area of Gansu 367 238 200 73 55 239
East area of Gansu 521 353 200 114 78 329
Hedong in Gansu 185.7~1200.0 110~780 500~600 37~300 20~180 128.7~1722
South area of Ningxia 277.1~650.8 180~432 110 56~182 41~97 180.1~371.8
Weibei in Shannxi 533~709 360~498 787.8 135~177 63~85 335~447
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