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Table 1 Soil mechanical components; salt contents; pH values; organic contents and nutrient contents at the experiment site

(1]

2% kL & & Soil particle content at all levels( %)

R LY/BUR Ly/Biilen
. . 0 wps 0
Soil 0.25 s B> 0.25~0.05 mum 005001 . 0.01~0.005 mum 0.005~0.001 mm  <<0.001 .~ IR iﬁﬂ(ﬁ)
doph oo mediam 4B ) PR ) wiy  Physid  <0.0lom
(em) sand Fine sand Coarse silt Medium silt Fine silt Clay gravel Physical clay
0~30 5.49 81.11 6.37 2.73 1.97 2.33 92.97 7.03
30~60 2.66 87.26 4.24 3.37 1.31 1.16 94.16 5.84
RE e LR & Bt 2343 (g/kg) ISR (mg/kg)
Soil depth Total salt pH Organic content Total nutrient Rapidly available nutrient
(em) (g/kg) ( %) N P205 K20 N P205 K20
0~30 0.65 8.6 1.39 0.37 0.80 22.5 19.9 16.0 110
30~60 0.64 8.5 0.93 0.09 0.65 22.5 12.6 6.4 70
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Table 2

Irrigation quota under different irrigation treatments during the maize growing season

KA E (m—d) HE A WK B Trrigation quota (mm )

Irrigation time Stage My MI: MI3 CK

05—27 K153 Jointing stage 102 117 17 147

06—08 KWL Big bell mouth stage 75 99 90 120

06—22 Z2 R Booting stage 75 90 90 120

07—12 il Tassel emerge stage 120 90 150 150

07—28 22 4 Silking stage 120 90 150 150

08—09 WA Early filling stage 75 90 90 120

08—26 HELE P Middle filling stage 75 90 90 90

44 F W Whole growth period 642 666 777 897
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Fig-1 Dynamic changes of soil water content under different irrigation treatments
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Fig-2 Dynamic changes of dry matter under different irrigation treatments
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Fig-3 Water use efficiency. grain yield and dry weight of maize under different irrigation treatments
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Table 3 Effcet on soil moisture use and water use efficiency of spring maize under different irrigation treatments
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TIEEIKE KT HRE R FEKE I ¥R TH®E Water use efficiency
Qb FR . . . . . Soil moisture L. .
Treatments Soil moisture Soil moisture ~ Water consumption o effici Grain yield Dry weight
reaments of pre-sowing consumption  during the whole e ((3 % 1)ency (kg/ hm®) (kg/ hm®) KR & THE
(mm) (mm) growing season (mm ) Grain yield Dry weight
My 137.6 34.9 772.9 25.4 11201 26074 14.5 33.7
MI; 138.4 24.1 781.7 17.4 12831 27369 16.4 35.0
MI; 146.1 21.9 897.9 15.0 12868 27902 14.3 31.1
CK 156.6 17.4 1023. 4 11.0 13823 29351 13.5 28.7
0 J N 0 N
3 4= 11.0%, K 5 A B9 ML g 25. 4%, B & A 22
- KA 0 i N = N
H 14.3%0, I BF FE I, DK AT LA B Bk

1) FORAE S R B A B FPTR L HK S
RER AR08, 53 e B 80~ 2
~ LI WK B B IR CK R KR o

TR R,
2) A bR FEK B 2 A XTI CK KRR
PR AT ) R R A M, MIz, MIs 73 51 19 n



5 6 1 R R A BRPETEXT VD3 A KR SRR BORFRL ™ BRI A BF 5 11

19.0% .7.2% 6.9% F1 11.2% 6.8% 4.9%,{H7k  [3]1 Bb w0 E M Sb B X AR /N ZE X A7 BRMEIRAV) SR J%

N S o = EAR . 249 2001,21(4).791—795.
SRR, WA DM ML KSR, | RIS B B T
= S A7 P e I\ st %% Jae TH 5% » B Y X 57 152 2 PN s, o T T
R A R R P T TR oy
5y B K 164 kg/ (hm” emm ) Fl 350 kg/(hm™ = (5] Jrsep. deprae, e, 55 8 F KK — PR R HOIF 5

mm) , AHFFEFRH, IE Y K EE - ERE L [J]- F5H X 4§55 . 2007, 25(2) , 12— 114
TR A T B (RS K B — el (6] SRR B BRI % 3 LRk T R KR N R A
5 ERKER B T &AL B, KA PR SRR [T]- B A=A 24, 1995, 6(3) ;259 —264.

s \ g b (7] VESRAE. THR3C. REHMEBERT /N0 KA R M [I]. T2
P4 N N =SNE VAN 3
RN N, FEIZERMNHT BVD X ARG B2 HEE SBCAALFAE, 2003, 21(1) 7 10.

BRI SR B A IRAEBE T A 2B (s) man sk SRR R AR RC  HO RE

{5 B KR B T3 A BRAK SR AR 380 T ki KA R R [J] TR KA LTI 209,27 (6) , 68—
AR A 77 TR B 5 /K87 H . .
(91 itk XIBAR IR, 4 R KA FERT AR AR AR
P HEKCIL B LA (1] FRA}, 2010, 18(6) 9497, 101.
' [10]  Zhis. AR L A — KA S RABFSE (1] T2 40
(1] =2 bAese TR, 4. 4 IR BT B TR AR R K e B A 1998, 16(2) L7679,
SRS T2 (] K LAR 5274 2004, 18(2) , 162 165. [11] b0  WRFRIOT. 500058 o X 7 A S L 6 T 07 28
[2] @% QIJMQ Mﬁﬁk%%ﬁ[‘ﬁ(&ﬁ%ﬁﬂé?%@ﬁd\imﬁ 1{&%%%}@%}@[]].1?%%%&,2005,31(12):166071664.

KB [T R E 4R 2000, 24(1) , 106— 110,

Study on effect of limited irrigation on soil moisture use and
grain yield of spring maize in sandy land

Nt L1 . 2
LIU Jing » ZHANG Heng7jia AN Fei-hu
(1. Department of Agricultural Water Resources Engineering, Gansu Agricultural University, Lanzhow, Gansu 730070, China;
2. Ordos Water Authorities, Ordos, Inner Mongolia 017000, China; )

Abstract . Experimental study was conducted in arid environment of new sandy land in Linze desert oasis to evaluate
the effect of limited irrigation on soil moisture use and maize grain yield- There are four limited irrigation treatments (in-
cluding CK) with different irrigation quota (MI1: 642 mm, M2 ;666 mm, MIz: 777 mm, and CK: 897 mm) in the whole
growing season of maize; each treatment distributes different irrigation water amount in growing stages- The result indicat~
ed that the highest use of soil moisture was obtained in MI1 with the least growing season irrigation, and its soil moisture
use in 0~100 em soil layer was higher than MI2, MI; and CK by 8. 0%, 10.4% and 14.3% respectively - The highest
grain yield was obtained in CK, however, its water use efficiency was the lowest. The highest water use efficiency was
obtained in MI2: and its water use efficiency was higher than MI1, MIs and CK by 11. 7%, 12.7% and 17.7% respec”
tively- Less amount and more frequent irrigation can improve the farmland productivity in oasis sandy land with limited
water resources carrying capacity -

Keywords : spring maize; limited irrigation; soil moisture use; dry matter; grain yield; water use efficiency



