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Table 1 Physical and chemical properties of tested soil

W - TIEAE FH ) K £
LHE . : : ;

Depth . Soil bulk density Feld capacity Total dissolved pH

Soil texture - 3/ 3 . 0

(cm) (g/(tm3 (m*/m? solids( ¥0)

0~20 i+ 1.29 0.39 1.94 7.3
20~40 i+ 1.64 0.38 2.74 7.2
40~90 whiE 1t 1.68 0.34 2.52 7.1
90~100 -t 1.78 0.25 1.69 7.0
100~140 -t 1.79 0.18 1.29 7.0

R MpH ERM 155 1K RN E K15,

Note : Soil samples were measured by the 135w A met hod one part by weight (g) air dried soil to five parts by volume (nl) distilled water » which

was agitated then allowed to settle , then the solution was measured for total dissolved solids and pH -

L2 #Me5FE
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Tahle 2 The basic meteorologic data during waxy corn growing periods in 2005and 2006

1t % Te mperat ure( ©) FIRERT i mm)  AERILA LR mm /) AR %) R(mA)

}%(j’l: Hgh Mean Low Weekly rain Daily pan evaporation Relative humdity Wind speed
e 2005 2006 2005 2006 2005 2006 2005 2006 2005 2006 2005 2006 2005 2006
1 31.3  32.1 26.7 21.7 22.1 8.8 0.6 0.0 11.9 17.3 28.3 — 4.1 —
2 33.1 23.1 29.1 13.1 25.1 3.5 0.0 5.6 15.1 7.3 49.0 - 3.5 -
3 33.6  32.5 29.5 18.6 25.4 2.1 0.0 16.0 15.6 14.6 40.4 — 4.2 —
4 33.5 31.4 26.0 18.8 18.6 5.7 0.0 1.6 16.6 11.6 42.7 — 3.3 -
5 34.0 32.8 26.7 23.5 19.3 11.9 0.0 0.0 16.0 15.2 35.0 — 3.9 —
6 31.3  33.1 22.9 22.1 14.4 9.3 0.0 0.0 10.9 16.0 36.5 — 4.4 —
7 32.0 35.9 26.2 23.5 20.3 11.4 0.0 0.0 11.3 15.7 29.8 — 4.0 —
8 35.6 33.5 26.8 22.7 18.0 13.6 4.3 0.8 14.7 11.0 44.5 — 2.9 —
9 29.3 37.2  23.9 25.5 18.4 14.9 9.4 3.6 12.3 15.2 47.1 — 2.6 -
10 35.1  34.6 27.6 23.7 20.0 15.5 0.0 14.6 12.7 8.3 62.6 — 2.7 -
11 32.4  34.1 24.9 24.5 17.4 13.2 5.5 33.2 10.6 10.9 68.4 — 2.4 -
12 31.7 31.3 23.8 23.2 15.9 16.7 0.0 13.2 8.8 8.5 65.6 — 3.1 —
13 27.3 33.4 21.3 25.2 15.2 14.9 4.7 1.0 8.8 10.2 54.9 — 3.0 —
14 29.6 35.1 21.6 25.2 13.6 14.8 0.0 0.0 9.8 10.2 51.6 — 3.1 —
15 30.4  34.0 23.2 25.2 16.1 17.3 0.0 7.9 11.9 10.2 65.1 — 5.4 -

2.2 FESETTEERENTHER
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Fig-1 The changes of soil matric potential in 0.2 m depth under lateral lines for different treat ments in 2005and 2006
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Fig-2 The changes of plant height during waxy corn growing periods for different treat ments in 2005and 2006
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Fig-3 The changes of stem circunference during waxy corn growing periods for different treat mentsin 2005and 2006
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Fig-4 The changes of LAI during waxy corn growing periods for different treat mentsin 2005and 2006
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Fig -5 The changes of dry hiomass over ground during waxy corn growing periods for different treat ments in 2005and 2006
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Fig - 6 The influence of different treat ments

on Chlorophyll content
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Table 3 The influence of different treat ments on ear characteristics and fresh ear yields of waxy corn
4l THETH —kPa) FRLH(g) HORLA BERH (kg hm”)
Year Soil matric potential 100kernel weight Ear kernel number Fresh ear yields
5(51) 31.3%,A 416, ,A 1228% ,A
1S 2 23.% B 38h ,A 741% B
2005 158 3) 21.% B 274 B 414% ¢
20s 4 18.81.¢ 20% ,C 2514 .C
258 5) 17.9.C 1131, 50% ,D
FER 29.% ,A 41, ,A 951% ,A
1Us 2 27.3 B 354 .B 799% ,AB
2006 158 3) 25.Q .BC 351 B 793% ,AB
20(S 4 23.&,C 324 .BC 624% ,B
25 S9) 24.% .C 29%¢ .C 610% ,B

R P EARGH AR A SPSS 11. 0. 0 B f, R A LK R 77 22731 One ~Way ANOVA) FIZ T HE I i/ B35 2 E0K(LSD) - St A 4

RFRAFELEMARFRCE, EARNSFERR «=0.05 BE K, EARKEFERR o=

0.01 §E KT,

Note : The results were run as a single factor analysis of variance (ANOVA) and the multiple co mparisons were done for significant effects with

the least significant difference (LSD) test - Superscript s mall and bigletters represent respectively significant at a=0.05and «=0.0

Lprobability lev -

els - Same letter shows in significant difference and different letter shows significant at «=0.05and «=0.01probahility levels -
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Fig -7 The redationship of sl matric potential andirrigation water to fresh ear yields and irrigation water use effidency in 2005and 2006
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Hfect of soil matric potential on waxy corn growth and irrigation water use
efficiency under mulch drip irrigation in saline soils of arid areas

JIAO Yanping ", KANG Yao hu', WAN Shutin's LIU Wei °» DONG Feng
(1. Key Laboratory of Water Cycle & Related Land Surface Processes » Institute of Geographic
Science and Natural Resources Research , Chinese Academy of Sciences » Beijing 100101;
2. Graduate School of Chinese Academy of Sciences » Beijing 100049: 3. Ningxia Hui Autono mous
Region Office of Integrated Agricultural Develop ment Prqject of China s Yinchuan » Ningxia 750000, China)

Abstract : By presetting threshold of soil matric potential ( —9kPa,S1: —10kPa,S2; —15kPa.,S3: —
20kPa,S4: —25kPa . S9) to control the ti ming of the irrigation cyde with vacuumtensiometers buried at 0.
2 m depthi mmediately under drip enitter :field experi ments were carried out toinvestigate t he effect of soil ma -

tric potential on waxy corn growth , yield and irrigation water use efficiency under mulch dripirrigationin saline
soils of arid areasin 2005and 2006. The results showed that the plant height ;stemcircunference s LAI ; above -
ground dry biomass s Chlorophyll content of waxy corn all increased with the increasing of soil matric potential »
the higher the soil matric potential was sthe higher the ear yields and the better the ear characteristics were ;the
highest ear yields were achieved with the soil matric potential of —5kPa and the irrigation water use efficiency
with the soil matric potential from —10kPato —15kPa were higher than that of the other treat ments -

Keywords : saline soils ; mulch dripirrigation ;soil matric potential ; waxy corn



