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Improvement and utilization of irrigation quality evaluation indexes of ridge
tillage using furrow irrigation of spring wheat in the arid region
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Abstract; According to water infiltration characteristics and irrigation effect of ridge tillage using furrow irriga-
tion, the evaluation indexes of irrigation quality of traditional surface irrigation was improved, an index system in-
cluding irrigation uniformity, water storage rate and irrigation water use efficiency, the ridged body wetting degree
was established for irrigation quality evaluation of this irrigation techniques. To reduce measuring work and facilitate
the practical application, the index calculation method was simplified. This evaluation index system is scientific and
reasonable, and its simplified calculation method is simple and feasible verified by using water content data meas-
ured in field of the case study.
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Fig.1 Effectiveness analysis diagram for irrigation
water of surface irrigation
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Fig.2 The contour map after irrigation
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Fig.3 The contour map after irrigation water redistribution
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Table 1 The designed experiment scheme
AbE WK /m 2E58/em W/ (L-s™) T T 3% 3 g
Treatment Longth of ditch Width of ridge Irrigation discharge Slope Ditch type

Ti 58 40 1.5 1/500 ! Trapezoid
™ 58 50 1.5 1/500 ! Trapezoid
T3 50 40 1.0 1/500 FAHY Trapezoid
T4 50 40 1.5 1/1000 FAHY Trapezoid
T5 50 50 1.5 1/1000 BT Trapezoid
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Table 2 Comparison of wheat yield and water use efficiency of different treatment

b 3N AR TR T-RIEK il FEK KA R R

Treatments Ear length Number of ear Grains per 1000-grain Yield Water consumption ~ Water use efficiency
/cm per 666.7m>/10* spikes weight/g /(kg - hm™2) /mm /(kg - hm™ « mm™)

T1 7.8¢ 33.35a 34.15b 47.88b 8179.60b 317.48 25.76b

T2 8.35b 29.84abc 33.99h 47.87b 7282.37¢ 313.55 23.23¢

T3 8.88a 26.45¢ 41.70a 49.62ab 8207.92b 313.58 26.05b

T4 8.73a 32.96ab 36.23b 51.05a 9142.87a 315.08 29.18a

T5 8.93a 29.35bc 42.53a 48.11ab 9005.44a 314.56 28.63a

TE A E /NG TR 5IFRRAE 0.05 AP 1225 W3, T I,

Note; Different lowercase letters meant significant difference at 0.05 levels respectively. The same as below.
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Table 3 Measured evaluation index of irrigation quality

K T T0) 3 9% o b ke Bk
B e okpmE AR gy

E,/% E,/% : /%
T1 88.9 83.2 73.1 71.8
T2 85.4 80.7 79.7 77.4
T3 73.1 78.9 83.3 82.9
T4 87.8 83.6 76.2 68.9
T5 85.7 67.5 71.5 72.1

F4 EUITTEEXKRETFNIER

Table 4  Calculated evaluation index of irrigation quality

) K FH e 34 1k T PZZEN
R omms KE e

E,/% E,/% : /%

T1 99.0 83.2 73.1 71.6
T2 99.3 79.3 78.3 70.4

T3 73.5 77.2 81.5 81.0
T4 90.5 87.0 79.3 65.8

TS5 88.6 63.3 67.0 76.6
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