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Response of water consumption law and yield of alfalfa in shallow embedded drip irrigation
to different irrigation quotas
ZHAO Jinghua' , HU Jiangiang' , YANG Lei* , PENG Yanping® , XU Jian'
(1. College of Water Conservancy and Civil Engineering , Xinjiang Agricultural University ,Urumqi 830052,China;

2. China Energy Engineering Group Xinjiang Electric Power Design Institute Co. ,Ltd. ,Urumqi 830001 ,China)
Abstract: To determine the suitable irrigation schedule for alfalfa under shallow embedded drip irrigation in pebbly sandy soil,
five irrigation quotas (22. 5 mm,30. 0 mm,37.5 mm,45. 0 mm,and 52. 5 mm) were set in the experiment,and the surface irri-
gation was used as the control group (CK) to study the effect of irrigation quota on the water consumption and yield of shallow
embedded drip irrigation alfalfa. The results showed that the water consumption intensity of alfalfa in different stubbles under
different irrigation quota was expressed as 2nd>1st>>3rd,and all of them reached the peak value in the bud stage. The total wa-
ter consumption of alfalfa in different stubbles was expressed as 2nd>>3rd>>1st,and the water consumption was the highest in
the branching stage, the initial flowering stage,and the bud stage, respectively. When the irrigation quota was greater than 45. 0 mm, the

increasing trend of water consumption intensity was smaller and similar to that of surface irrigation (CK). There was no signifi-
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cant difference in water consumption between 45. 0 mm irrigation quota and CK (P<C0. 05). There were no significant differ-

ences in total water consumption, total yield and total water use efficiency between high irrigation quota (45.0,52. 5 mm) and

surface irrigation (CK),but significant difference was found between low irrigation quota (22. 5,30.0,37.5 mm) (P<Z0. 05).

The total yield and total water use efficiency reached the maximum at the irrigation quota of 45. 0 mm,increased by 9. 05% and

14. 54 % , respectively compared with the surface irrigation (CK). Therefore, it is suitable to select a 45. 0 mm irrigation quota

and 540 mm irrigation norm for alfalfa in pebbly sandy soil with a shallow embedded drip irrigation system.

Key words: alfalfa; pebbly sandy soil; shallow embedded drip irrigation;irrigation system
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Tab. 1 Soil physical properties

TIEBEE/ TOURLT 5340/ % e THETAE/ HEFKR
cm FRE (<20. 002 mm)  FHRL(C=0. 002~0. 02 mm) P (=0, 02~2 mm) A747 (=2 mm) (geem®)  IEESE/ %
0~20 10. 12 31.13 45. 40 13.35 ZHRR + 1.75 22.13
20~40 9.59 23. 24 38. 98 28.19 EZ0 Y5 1.76 20. 86
40~60 6.38 18. 94 25. 85 48. 83 BiRA 1+ 1.79 17. 22
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Tab. 2 Soil potential of hydrogen and trace element content

TEBE/ BERL/ MR/ HAE/ M/ AU &R/
em PRI e dd (g k) (mg + kg (mg + kg % %
0~20 8.62 7.86 20. 54 98.61 10. 34
20~40 8. 46 8.73 19. 23 93. 57 8.91 0.213 0.027
40~60 8. 45 9.75 18.73 85. 02 7.75
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Fig. 1 Meteorological dat
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Tab. 3 Design scheme of alfalfa irrigation system

HKEB/ WEKE/ HEKOE HEMER/

Ab¥e HEK T

Y] i Y TR als  abal mm d w mm
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- 5 - - T - . Wi 22.5 8~10 12 270
B = o L 'y i
!1 i 3 & W, 30.0 8~10 12 360
l : L W, mERE 375 8~10 12 450
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II 1 . 1Tw L W 15 -
. = 4 5.0 8~10 12 540
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I b S ot R L e Ws 52.5 8~10 12 630
2 BEEMEEKXRE Trime EHE CK M 60. 0 20 6 720
Fig. 2 Alfalfa planting model and trime pipe layout
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Tab. 4 Division of growth period of alfalfa
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Fig. 3 Water consumption intensity of Three-crop alfalfa at different growth stages
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Tab.5 Water consumption of alfalfa at different growth stages A7 mm
A WIRE K Wi Ws W W, Ws CK

BREY 24EFY  13.2440.29a 15.6140. 42b 19. 42+1. 60c 23.03+2. 16d 23.4240.11de  24.1244.01d

SR a4 FM 21,7640, 24a 25.76=+0. 56b 30. 14+0. 71c 35.28+1. 59d 35.93+1. 27d 36.95+0. 47de

1 FEW 24FW 25.03£0.22a 27.94+0.49ab  30.81+0.82b 36.64+1. 31c 36.88+0.92cd  37.5240. 09cd
VIAEW e4FHH 10.2840.32a 11. 6840. 25a 13.18+0. 37b 15. 4440. 55¢ 15. 6440. 54c 16. 114-0. 24cd

A AFW 1001440, 21a 11.57+0. 42a 13.05+1. 31b 15.52+1. 61c 15. 96+ 1. 34c 16.0940. 21cd
SEF 80.45=+1. 32a 92.55+1.54b  106.59+1.73bc  125.91+1.94d  127.8342.01d 130.79+1. 95de

BREW 24T 14.4840. 15a 17.2340.72b 19. 31£1. 24c 23.52+0. 18d 24.40+0.59de  25.4140.71de

R edFH 275441, 34a 34.23+0. 43b 37.46+0.27bc  45.76+1.15d  46.9740.56de  47.3940. 11de

W2 FEW 24FW 23.01£0.9%a 28.20+1.55b 30. 55+ 1. 61bc 36. 8440. 67d 37.7440. 28d 38.05+0. 37de
Ve AT 13.5440.41a 16. 41+0. 82b 18. 0341. 85bc 22.1240. 46d 22.44+0. 35d 22.80740. 22de

A eAFW 8.93£1.13a 10. 74=£0. 12b 11. 95+0. 76bc 14. 5540. 31d 14. 76 £+0. 37d 15. 1440. 19de
SEF 87.50+1.54a  106.8240.88ab 117.31742.34bc 142.79+1.21d  146.31+3.52d 148.79+0. 74de

BREWY 24FH  9.82+0. 14a 11.444+1.62b 13.22+0. 28¢ 14. 67+0. 11d 15.2240. 34de  15.30+0. 26de

R 24 FH 16,9441, 36a 20. 8140. 29b 23.43+1. 15¢ 27.15+0. 53d 27.73+0.72de  27.3241.41d

¥ FEW 24FW 18.37£0.77a 22.61+1.87b 25.1441. 38c 27.55+0. 59d 28.26+2.19de  27.70+1. 34d
VIE e4FEM  22.6641.06a 26.5140. 49b 29.7341.52¢ 33.18+1. 74d 34.407+0.84de  33.42+1.93d

A AFW 17.8040. 69a 20.71+1.61b 23.24%41. 28¢ 26.00+£2, 45d 26.984+0. 84de 26.19+1. 94d

e ] 85.59742.97a  102.08+1.06ab 114.7744.28bc 128.5442.17d 132.58+3.61de 129.9340. 79d
BFEK 253.54743.79a  301.4448.67b  338.67+0.88¢c 382.25+1.76d 400.76+2.51d 406.8540. 57de

(DB IR ™R T RN 2 £ (20 RSB AN 7 BB R AL I 2 5.6 (P<0. 05) . F .

K6 TREKEDNERETE

JGEKES WUE 892200

Tab. 6 Effects of different irrigation quotas on alfalfa yield, water consumption and WUE

pusii]

W,

W2 Wg W1 W5 CK

" 771/ (kgehm?)
1 #E7K#/mm

WUE/ (kg « hmmnr!)

i

3 001. 054=87. 16¢
80. 454-1. 32a
37.3+0. 58¢

3 601. 954157, 34c 4 402. 35+148. 25b 5 452. 80£136. 10a 5 252. 70+ 143. 13a 5 152. 20+91. 84a

92.55+1. 54b 106.5941.73bc  125.9141.94d  127.8342.01d  130.79=41. 95de

38.92+0. 36¢ 41. 3+0. 44b 43.3140. 31a 41.0941. 15ab 39. 3940. 97ab

Lo/ (egehm®)

3 252. 00£59. 1d

4 152. 45137, 25¢d 4 732. 654-118. 71bc 5 928. 151168, 05a 5 401. 20=148. 47ab 5 342. 104=76. 85ab

2 /K /mm 87.50+1. 54a 106.8240.88ab  117.3142.34bc  142.7941.21d  146. 31£3. 52d 148. 79+0. 74de
. WUE/ (kgehm»mm)  37.17=20. 25¢ 38.87=0. 65bc 40. 344-0. 49b 41.5241. 27a 36.92740. 82a 35.94-0. 71ab
e/ (kgehm?) 3 201. 60+102. 17c 3 701. 85107, 66c 4 102. 05+124.58bc 5 492. 70+171. 25a 5 042. 55193, 95ab 4 852. 051-136. 20ab
/;s #E/K &/ mm 85.594-2. 97a 102. 08+1. 06ab 114, 7744, 28bc  128. 5442, 17d 132.58=43. 61de  129.93=0. 79d
" WUE/ (kgshm?*mm') 37.4140.97b 36. 26 0. 76¢ 35. 747£0. 43cd 42.7340. 68a 38.03740. 57ab 37.34=+1. 04ab
B/ (kge hm™?) 9 454. 65126, 61c 11 456, 25111, 35be 13 237, 05151. 46b 16 873. 65=125. 35a 15 696. 45132 38a 15 346. 35+121. 13a
BFE/KEL/mm 253.54+3.79% 301.44+8.67b  338.67+0. 88¢c 382.25+1.76d  400.76+2.51d  406. 85+0. 57de

WUE/ (kg* hm?mm™) 37.29=+1. 03¢

38.01=%1. 14be 39.09=+1. 27b 44, 14=+1. 16a 39.1741. 32ab 37.7241. 38ab
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