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Tab.3 Coordinates of observation points

NI 553 40 5 NI 557 AL R NI 553 40 5 NI s AL R T 55 40 5 NI 557 AL R
N1 (5, 17.5) N7 (10, 7.5 N13 (15, -25)
N2 (5, 12.5) N8 (10, -25) N14 (15, -7.5)
N3 (5, 7.5) N9 (10, -7.5) N15 (5, 2.5)
N4 (5, -2.5) N10 (15, 17.5) N16 (10, 2.5)
N5 (10, 17.5) N11 (15, 125 N17 (15, 2.5
N6 (10, 12.5 N12 (15, 7.5
ol — 2.5 RENRIG AT
20 | = e i 5 47 VEE 2R 4 AR S R B A R SEIK

(S
T

SriIa BiE R . DR, 33U RTRE R R e R 45
EVEBLIERER) — DR S, ISR R 4R R
LB AR S S AR R L] . 3R ALRR T %

EIKEI%
NN
[$2ENe)

=
o
T

: |
0 LS R ARt 2T AR
R I LA P L PRI S B
. @05 L SR M, BREEE A L, S 4
= S HN: 09, 20, 32 Lh GR 4. THOKNISHIE 5.

40 = BME

k4 BB FE

Tab.4 Simulation value/measured value of soil moisture
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Fig.4 Contour map of moisture content at the end of 0.9 L/h irrigation
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Fig.5 Contour map of moisture content at the end of 2.1 L/h irrigation
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Fig.6 Contour map of moisture content at the end of 3.2 L/h irrigation
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Fig.9 Contour map of water content at the end of irrigation of sandy clay loam
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Fig.11 Change chart of moisture content of sand observation point with time
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Fig.12 Change chart of moisture content of loam observation point with time
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Fig.13 Change chart of moisture content of sandy clay loam observation point with time
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Fig.14 Moisture content change chart of silt observation point with time
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Fig.15 Proportion diagram of water volume on and under loam film
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Fig.17 Proportion diagram of water volume on and under silt film
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Determining the technical parameters of the membrane-regulated
subsurface irrigation for different soil types

MA Jianguo', YANG Ying’, DONG Na®’, CHENG Wuqun', SHENG Lili', WU Xianbing', ZHANG Xiping""

(1. Hebei Agricultural University, Baoding 071000, China; 2. Douhe Reservoir Affairs Center, Tangshan 063022, China;

3. Zhangjiakou Xingyuan Investment Development Group Co., Ltd, Zhangjiakou 075000, China)

Abstract: [Objective] Membrane-regulated subsurface irrigation is a water-saving irrigation technique for water-

scarce areas, and this paper is to experimentally determine its technical parameters for irrigation in soils with
different textures. [Method] The studies were based on laboratory experiment and the HYDRUS-2D model.

Infiltration of irrigation water into sandy soil, loam soil, sandy clay loam and silt soil under membrane -regulated
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irrigation was conducted experimentally with the dripping rate ranging from 0.9 to 3.2 L/h. The measured data were
used to calibrate the HDYDRUS-2D model. [Result] The HDYDRUS-2D model can accurately simulate water

flow in all soils under membrane regulated irrigation, with the relative errors less than 5%, the coefficient of

determination and root mean square deviation being 0.97 and 0.007, respectively. The sandy soil was prone to
leakage due to its elaborated hydraulic conductivity. In the membrane-regulated irrigation, adjusting the flow rate in
the drip irrigation pipe was needed to improve irrigation efficiency in different soils. On average, the membrane-
regulated irrigation worked well for all three soil types. At the end of the irrigation, the ratio of the water on the
membrane to the total irrigation amount was more than 70% in all soils, indicating a reduction in water leakage loss.
As the dripping rate increased, the proportion of water on the film in the loam soil decreased gradually; the dripping
rate in irrigation for this soil should be controlled below a critical value. In the sandy soil, it was required to adjust
the buried depth of the drip irrigation pipes to reduce leakage loss. The optimal dripping rate for the sandy clay loam
soil and the loam soil was 2 L/h. As the flow rate increased, there was no significant change in the proportion of
water on the membrane in the silt soil; the optimal dripping rate for the silt soil was 3 L/h. [Conclusion] Our
experimental and numerical studies showed the optimal dripping rate for the membrane - regulated surface drip
irrigation was 2 L/h for the sandy clay loam soil and the loam soil, and 3 L/h for the silt soil.
Key words: soil types; membrane-regulated irrigation; water transport; HYDRUS-2D model
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Effects of livestock wastewater irrigation on growth, yield, and water and
nitrogen use efficiency of garlic
XIANG Meng', LI Ying'?, HAN Huanhao®, CHEN Manyu', LIAO Bin', CUI Yuanlai'"
(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China;
2. China Construction Third Bureau Green Industry Investment Co., Ltd, Wuhan 430056, China;
3. Faculty of Agriculture and Food, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: [Objective] Garlic is a cash crop in Dali, but its irrigation with livestock wastewater risks environmental
pollution. This paper studies the combined effect of livestock wastewater irrigation and nitrogen fertilization on
growth, yield, water and nitrogen utilization efficiency of garlic, as well as soil nitrogen in attempts to screen a
sustainable livestock wastewater irrigation schedule for garlic production in this region. [Method] The experiment
was conducted at the National Agricultural Environmental Dali Observation and Experimental Station. There were
five treatments: freshwater irrigation without nitrogen application (CK), freshwater irrigation with 390 kg/hm® of
nitrogen application (C1), freshwater irrigation with 312 kg/hm” of nitrogen application (C2), livestock wastewater
irrigation without nitrogen application (R1), livestock wastewater irrigation with 150 kg/hm” of nitrogen application
(R2). In each treatment, we measured the growth indexes, including dry weight, height, stem diameter and leaf area
index of the garlic at different growing stages, as well as yield, and water and nitrogen use efficiency of the garlic
and soil nitrogen content. [Result] The growth of the garlic was the best in R2, but was comparable with that in R1
and Cl; R2 gave the highest yield. Compared to CK, CI, C2, R1 and R2 increased the bulb yield by 111.30%,
81.23%, 98.19%, and 142.01%, respectively. The nitrogen absorption and use efficiency of R1 and R2 was 154.71%
and 92.25% higher than that of C1, respectively; the nitrogen partial factor productivity of R1 and R2 was 110.75%
and 47.63% higher than that of C1, respectively. Compared to C1, R1 reduced the irrigation water productivity and
soil nitrogen in the 0-40 cm of soil layer by 29.19%, while R2 increased the irrigation water productivity by 2.34%
and reduced soil nitrogen in the 0-40 cm of soil by 3.89%, respectively. Compared to C1, R1 and R2 increased
nitrogen in the 0-20 cm of soil layer by 170.90% and 255.93% respectively. [Conclusion] Livestock wastewater
irrigation combined with appropriate base nitrogen fertilization can sustain garlic growth and yield. Livestock
wastewater irrigation improved the nitrogen use efficiency and nitrogen partial factor productivity, with limited
effect on average soil total nitrogen.
Key words: livestock wastewater; irrigation; garlic; production; water and nitrogen use efficiency

TR RFAL
54


http://www.ggpsxb.com/



