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1. 45555 Rainfall-collecting ground ; 2. 5|7KA# Diversion trough; 3. JLJE
1th Precipitating tank ; 4. fiff 7K, Water-storing well: 5. #%il /] Controlling
valve: 6. BRZEHL Linking panel ; 7. 5| 7K%& Diversion tube
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Fig-1 Runoff-collecting system
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Fig-2 - Sketch map, of, dripirrigation with drip hag
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Table 1 The change of water content in the soil layer from O to 60 cm and the survival rate of young tree after irrigating

e B +Z (em) JZ 7K E Water comem(g/kg) REE (%)
Variety Treatment Soil layer 1d 3d 5d 7d 9 114 134 154 174 194 Survival ratio
Q{ﬁ(%{g 0~20 77.3 92.6 98.7 114.8 115.4 113.3 105.3 105.9 97.7 97.5 975
Drip irrigation 20~70 88.2 117.4 122.2 122.8 123.7 121.6 110.7 112.8 111.3 109.9
@J*ﬁ O 0~20 353.0 174..2 94.3 91.6 89.2 88.3 88.1 87.2 87.1 87.0
Acacia N 81.1
Dibble irrigation 20~70 254.7 251.6 186.6 134.7 126.4  99.3 94.4 91.7 89.4 88.2
X} B8 Control 20~70 89.8 89.2 89.5 89.7 89.8 90.1 90.2 89.8 89.6 89.4 62.1
E{ﬁ(ﬁ{% 0~20 77.6 94.3 106.5 118.6 116.6 116.2 107.3 103.8 98.4 97.7 014
Drip irrigation 20~70 89.4 113.6 123.8 121.0 120.6 127.4 128.2 120.7 118.6 110.9
FLiEVN
Chinese oy 0~20 356.8 177.4  93.2 92.1 90.9 90.1 89.7 89.8 89.7 89.1
pune Dibble irrigation 20~70 353.0 234.0 168.0 155.6 128.0  95.4 92.0 90.1 90.1 89.9
Xt 8 Control 20~170 89.8 89.1 89.3 89.4 89.5 90.1 90.2 89.2 89.1 89.1 51.4
Q{fﬁ,{%{g 0~20 79.3 89.6 101.7 112.8 115.4 116.3 1073 106.9  98.7 97.7 0.5
Drip irrigation 20~70 83.2 116.4 123.2 124.8 125.7 122.6 111.7 113.8 112.3 105.7
U
‘ﬁj e 0~20 357.2  167.4  95.2 93.1 90.9 90.4 89.6 89.7 89.7 89.4
Juj L 61.9
Dibble irrigation 20~70 352.5 214.0 169.2 165.6 118.0 93.4  90.5 89.9  89.8  89.6
%t B8 Control 20~70 89.8 89.2 89.5 89.7 89.8 90.1 90.2 89.8 89.6 89.4 53.4
T Bk E 30 KT B ARRER .
Notes: No rainfall within 30 days after irrigation -
R2 TEALEMOHEKEET RIERBESENH
Table 2 The influence of different treatments on vegetation coverage and the growth and development of young trees
TR AR R (em) LREP 11 (em) BB B (m?)
b B Growth quantity of caulis Average height of young trees Crown cast area
Treatment Bl B2E HIE 1A H2E HIE Bl B24E FIE
Lst year Znd year 3rd year Lst year 2nd year 3rd year st year 2nd year 3rd year
1 g Drip irrigation 29.6 35.2 41.9 59.9 95.6 135.8 0.037 0.21 0.45
Aﬁ”’fﬁ I 7¢HE Dibble irrigation 26.9 27.5 39.8 55.8 83.4 117.6 0.031 0.12 0.27
cacia
%1 B& Control 20.2 22.8 38.3 51.2 75.3 104.6 0.029 0.11 0.21
s 1 e Drip irrigation 18.5 24.6 31.9 38.5 63.2 99.7 0.021 0.061 0.18
Chinese 1l 7THE Dibble irrigation 11.7 21.5 29.7 33.9 54.2 84.8 0.020 0.047 0.13
pine %t 88 Control 11.4 18.3 22.7 21.4 10.7 58.5 0.016 0.035 0.09
1 e Drip irrigation 21.3 31.4 35.2 51.3 72.6 121.5 0.022 0.041 0.25
?ff Il 733 Dibble irrigation 19.3 21.5 27.1 38.5 59.3 89.6 0.021 0.031 0.19
ujube
X #& Control 15.3 19.5 21.3 29.3 48.5 71.3 0.019 0.027 0.11
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Table 3 The influence of different treatments on runoff fall and soil erosion modulus

5~30 em T2 &K E( %)

Water content in

i K B (m” k)

A B (m*/km®) AR (t/km)

HE R 5 S 5~30 . Amount of runoff produced Amount of runoff collected Soil erosion modulus
i [ ( %) 50U em soil layer
ftem Vegeaton g WWE O BWE BWE O BWE BER BER BWEE
Coverage Rai m,;m s Rainfall Rainfall Rainfall Rainfall Rainfall Rainfall Rainfall
al ©U MM 38 7 mm 27.5 mm 38.7 mm 27.5 mm 38.7 mm 27.5 mm 38.7 mm
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A study on the design of runoff-collecting system for auto-flowing drip
irrigation under film and its ecological benefit in slope land of the Loess Plateau

ZHANG Hai'» YI Yonghua’s YANG Rong hui'
(L. College of Resources and Emironment, Northwest A & F Unwersity s Yangling, Shaanxi 712100, China;
2. College of Agronomy, Northwest A &F University Yangling, Shaanxi 712100, China)

Abstract: A study on the design of runoff-collecting system was carried out for autoflowing drip irrigation under
film as well as its ecological benefit in slope land of the Loess Plateau- Utilizing this system invented by the author, the
rainfall could be collected in rainy days- On the other hand, in dry season, natural height difference could induce rain-
fall to drip into collecting bag for autoflowing drip irrigation under film by dripping tube- These measures raised effec-
tively rainfall use efficiency, solved the difficulty in irrigation due to cracked landform and scattered trench on slope land
area- The results of several-year trials on drought resistant forestation and water-saving trial on crops showed that water-
collecting drip irrigation system could enhance obviously the soil moisture in 20™~70 em soil layer as well as the survival
rate of Acacia, Chinesepine and Jujube to 57. 0%, 77.8% and 69.4%., which were 97.7%, 91.4% and 90.5% re-
spectively higher than those in hole irrigation- This technique integrating film mulching under young trees could increase
the caulis diameter of Acacia, Chinesepine and Jujube by 26. 9%, 55.2%and 49.6% as well as crown cast area by
90.9%., 74.2% and 51.8% in the second year after planting- In the same time, runoff and erosion modulus of soil in
treatment plot were decreased by 38. 3% and 102.7% respectively compared with the control under 387mm rainfall -
Based on these better benefits for ecology and society it is a better technique with less input, high benefit and simple
operation, which could be used widely on crash mountain area and poor place in the hilly area of the Loess Plateau-

Keywords . runoff collection; drip irrigation system design; ecological benefit



