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Effects of the distance to drip pipe on moisture dynamics
and water consumption characteristics of winter wheat

SHANG Jian, ZHANG Yu-mei, LIN Qi, LIU Yi-guo
( Shandong Key Laboratory of Dry Farming Technology , College of Agronomy and Plant Protection ,
Qindao Agricultural University , Qingdao, Shandong 266109, China)

Abstract: In order to clear the suitble distance of drip pipe for wheat in the Jiaodong Area, set up 4 drip irrigation
treatments in the field experiment, such as 1 pipe with 3 rows (T3, the distance of 54 em), 1 pipe with 4 rows (T4, the
distance of 72 ¢cm), 1 pipe with 5 rows (T3, the distance of 90 cm), 1 pipe with 6 rows (T6, the distance of 108 cm),
and using no irrigation as control (CK), researched the effects of different distance of drip pipe on water consumption and
water use efficiecy(WUE) of winter wheat. The results indicated that: The drip irrigation was notable influences on soil
moisture in 0 ~ 60 cm depth, can be notably reduced the consumption of soil water. For different drip treatments, the
whole water consumption of winter wheat and soil water consumption expressed as T6 > T3 > TS > T4, the whole water
consumption of T6 in two years were 407.5 mm and 451.2 mm, respectively, notatble high than T4 treatment. In the dry
year, the WUE of each treatment can be expressed as TS > T4 > T6 > T3 > CK. In the normal year, the WUE of each
treatment can be expressed as TS > T4 > CK > T6 > T3. The WUEs of T5 and T4 were total notable high than other treat-

=1, respectively.

ments in two years, among them the WUE of TS were 24.3 kg*hm™2+mm™" and 19.2 kg*hm ™2+ mm
The suitable layout mode of the drip pipes can notably increase the effective spike numbers and 1000-grain weight of win-
ter wheat. For the TS treatment, the yield and economic benefit total were maximum in two years, the economic benefits
in two years was reached 10976.35 yuan*hm™2 and 9802.56 yuan+hm ™2, respectively. So the 1 pipe with 5 rows, the
distance of 90 c¢cm was the optimal layout distance of the drip pipes in Jiaodong Areas.
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Table 1  Constitution of winter wheat yield under

different drip irrigation treatments

TRE R KL %%ifﬁt i

W A 1000- Grain Spike Yiald
Year Treatment grain numbers number _2
weigh/s  per spike  /(10%-hm-2)” (K& ™)
CK 38. 16e 28.12d 604.52¢  5509.73
T 39.58d 32.24c 696.05d  7539.84d
2%2— T4 40.31b 31.90c 793.57a  8673.02b
5 41.04a 33.41a 762.04b  8878.34a
T6 39.87c 32.82b 724.56c  8053.42c
CK 32.41d 29.07h 620.55d  5846.10d
] 33.1led  31.12a 668.70bc  6889.80c
22(133_ T4 35.27b 31.21a 696.15ah  7662.30b
TS 37.12a 31.18a 720.90a  8344.80a
T6 34.54bc  30.84a 651.30c  6937.65¢
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Table 2 Effects of different drip treatments on water consumption and WUE of winter wheat
P fb TR FEKHE PRy ES
Yield Water consumption amount/mm WUE
Year Tr
ear reatment / (kg hm-2) B3t Total I P SWCA / (kg hm~ 2 mm~1)
CK 5509.7e 305.1¢ 0.0 164.7 140.4a 18.1c
T3 7539.8d 390.6ab 120.0 164.7 105.9be 19.3b
2011—2012 T4 8673.0b 359.4b 120.0 164.7 74.7¢ 24.1a
T5 8878.3a 365.3b 120.0 164.7 80.6¢ 24 .3a
T6 8053.4c¢ 407.5a 120.0 164.7 122.8ab 19.8b
CK 5846.1d 374.8¢ 0.0 277.6 97.2a 15.6b
T3 6889. 8¢ 440.7ab 120.0 277.6 43.1bc 15.6b
2012—2013 T4 7662.3b 421.4b 120.0 277.6 23.8¢ 18.2a
T5 8344 .8a 429.5ab 120.0 277.6 31.9be 19.4a
T6 6937.6¢ 451.2a 120.0 277.6 53.6b 15.4b
i1 HEK AL P Bk L SWCA: HHUKIEFERE; WUE: AR FIFIRR.
Note:I: Irrigation amount; P: Precipitation; SWCA: Soil water consumption amount; WUE: Water use efficiency.
®3 AEHELERAFYESH/(TT-hm?)
Table 3 Analysis of costs and benefits under different drip irrigation treatments/( yuan®hm~?2)
K THHE T RE A A SA sEYEn
AbF B, Wa Py Seeds, AT At Total revenue Total benefit
Treatment  Mechanical 1 ate‘r ) Drip pesticides, Labors Total
e material fertilizers cost  2011—2012  2012—2013  2011—2012  2012—2013
CK 2150 270 0 3055 280 5755 12121.41 12861 .42 6366.41 7106.42
T3 2150 472 3195 3055 574 9446 16587.65 15157.56 7141.65 5711.56
T4 2150 546 2445 3055 508 8704 19080. 64 16857.06 10376.64 8153.06
T5 2150 604 2205 3055 542 8556 19532.35 18358.56 10976.35 9802.56
T6 2150 662 1890 3055 604 8361 17717.52 15262.83 9356.52 6901.83

T T S T A AR AR R BT 5 a 058, /NE M AR IR0 2.2 50 - ke TR

Note: The price references the local market price, drip material price converted by five years use, wheat price is according to the market price as 2.2 yuan*kg™".
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