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Runoff efficiency and soil water comparison of plastic-covered ridge and ridge

with compacted soil at different rainfall harvesting stages in semiarid area
WANG Qi's, ZHANG En-He'*, LI Feng-Min? (1. Gansu Agricultural University, Lanzhou 730070, China; 2. Arid
Agricultural Ecological Key Laboratory of Lanzhou Universuty . Lanzhou 730020,China). Acta Ecologica Sinica.2004.24(8):1816~1819.
Abstract: A micro-water harvesting (MWH) system was designed to increase water availability to crops for improving and
stabilizing agricultural production in the semiarid Loess of northwest China. The system was built by shaping the soil surface
with alternative ridges and furrows along contour. The study was conducted at Yuzhong division of Lanzhou University during
April and August 2002. There were three ridge: furrow ratios (60:60 cm, 45:60 cm and 30:60 cm) and two ridge cover
treatments (ridge covered with plastic film and ridge compacted with soil). Ridges served as runoff zones and furrows served as
rainfall-harvesting zones. The objective of the research was to find difference in runoff and in distribution of soil water between
two ridge treatments. Results showed that the average runoff efficiency (expressed as a ratio of runoff to rainfall) was 90% for
the ridge covered with plastic film, and only 16.8% for the ridge with compacted soil. The ridge treatment changed the
distribution of soil water content over the season. The soil water content at the bottom of furrow was higher than that at the
top of ridge. whereas the soil water content at the side of furrow was intermediate for the ridge covered by plastic film in all
growth stages. For example, the soil water contents measured on 14 of July were 10.39%, 10.24%, 9.42% at the bottom of
furrow, the side of furrow and the top of ridge, respectively. As for ridge with compacted soil, there was no significant
difference in soil water content at the bottom of furrow and at the side of furrow, but the soil moisture at those sites were
higher than that at the top of ridge in early and middle growth stages. The soil water content in the early growth stage
(measured on 14 of July) was 8. 98. % at the bottom of furrow, 8.68% at the side furrow and 10.03% at the top of ridge.

However, the soil water content in the late growth stage (measured on 13 of August) were changed to 9.76%, 9.38% and
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7.94% for the bottom of furrow, side of furrow and top of the ridge respectively. This suggested that the distribution of soil
water was similar between the ridge with compacted soil and ridge covered with plastic film in late growth stage due to soil
crust.
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Table 1 Experimental design for soil water comparison of micro-water harvesting
(cm) (m?) (m?) (m?)
Treatment Ridge:Furrow Runoff area Plot area Furrow area Pad material-covered ridge
MR30 60:30 4.50 13.50 9 Plastic-covered
MR45 60:45 6.75 15.75 9 Plastic-covered
MR60 60:60 9. 00 18. 00 9 Plastic-covered
SR30 60:30 4. 50 13.50 9 Ridge compacted with soil
SR45 60:45 6.75 15.75 9 Ridge compacted with soil
SR60 60:60 9. 00 18. 00 9 Ridge compacted with soil
NR 0 15. 75 9
2
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Fig. 3 Soil water content comparison of 45cm plastic-covered ridge and 45cm ridge with compacted soil
a. 5 12 Measured on 12 of May;b. 7 14 Measured on 14 of July;e. 8 13 Measured on 13 of August
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