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Influence of Irrigation Water Volumes on Sandy
Soil Moisture of Arid Regions of Middle Ningxia

L1 Ming' ,ZHAN G Qing-yun* JIANG Qi* JIA Ai-dong” ,WU Werryuan®
(1. Institute of Desert Administer, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan 750002, China;
2. NingxiaBureau of Conservation of Soil and Water;
3. NingxiaAgricultural Bureau of Pingluo County)

Abstract : Throug the study onirrigation quota and irrigation timesfor licorice root planted in arid sandy land of middle Ningxia,
the result shows: by increasing irrigation frequency and irrigation fixed quantity properly , it can play a postive rolein the con-
serving and increasing water- holding capacity in arid-belt sandy area.

Key words:irrigation ;sandy soil ;soil moisture

, 5 . TDR , 10d
, 10 ( ) 9 .98 , 0 20cm 20 40cm 40 60cm 60 100 cm
240 hnt |, 1
, ) y , 20/5 20/6 2007 / /
, , (1) 1) r) (m-m?3  (mhm?
, A0 ( )
2003 2004 A (1) 600,900 1200 600,900,1200
A (2) 600,900,1200  1200,1800,2400
A (3 ) 600.900,1200 1800,2700,3600
1 3
’ 3 -0 3.1
25 cm ) :25 115 cm , ) 115 , 5 2 6 20
115 cm , : 7 20 )
pH 8.59, 0.44 ¢ kg, 3.93 ¢/ kg, 0.20
o kg, 17.8 ¢/ kg, 0.28 g/ kg, 25.2 mg/ kg, 3.1.1 0 20cm
203.0 mg/ kg, 12.0 mg/ kg
123 600 n?/ hn? 900 n/ hm? 1 200 nt/ hn?
2 1 2 3 0 20cm
:600 n*/ hn? 900 m*/ hn? 1 200 nt'/ hn? ; : '
1 2 3 , ;
3 nt, 3 5 20 : ,
6 20 7 20 2 0 20cm ;
120 cm , ' ( ) ,
0 20cm ,
0 20cm
* :2005-04-26
“ 8613” “ " - (
2002 - Z01- 08) ; “ " (
2002BA901A32) ; “ " ( AC0003 - 2004)

(1966 - ) ,



223 -

JHLIHS c {HLIHE £ {HL1H®6 E {HLTHS6 e
l8LH6 m JHLH6 Q {H.H6 = {1HLH6 M
loszys  © loszHe o JHSZHS o {uszys €
losigs © {Hs1Hs {H81HS lastys ©
{HS8HS JHsHS 1H8HS 1H8HS
-m_mmm:% {H62HL = 1H6ZHL g 1H6ZHL =
{Hery L@ lhery, @ {oery @ {oery ™
JH6HL {H6HL {H6EH L 1H6HL
{RetEe o {m6rtro  E {H61Ee E {E6THY o
JH6H9 % {a6H9 3m {H6H9 3m {H6H9 %
{HoeHs m {HogHs m JH0eHs m {B0¢Hs w
= HOZHS S lHozes JHozHS i ozl S
- %/BENE N o %/EN & ®
£ m jHLIHG £ HLHE  E
m {HLHE 2 HiHe 3
5 © {Hszs o H8ZHS o
Jostis HSTHS
{H8HS Heks8
{H63EL g H6ZE L
JE6THL @ Herg ™
£ JH6HL H6HL
E £ {H6IHY E HeTH9 E
= m JE6EHS o H6HO
g Q JHogHSs g HoeHS S
(o] — (o] (o]
- - - Om_ommm 52 - Om_ommm -

$/EXE $/EXE %/ BN S $/EXE



13

224
3.1.2 0 40cm 3.1.3 0 60cm
456 600 m*/ hm? 900 m®/ hm?*> 1 200 m*/ 789 600 m*/ hm® 900 m®/ hm*> 1 200 m*/
hm* 1 2 3 Ocm 40cm hm> 1 2 3 0 60cm
) 0 40cm , , 0 60cm ,
14 ¢
R R
~ ~
i iz
% %
<o 4
ol
T T T oo o oD oD @m oo R e i G
S B R A m o AR X o SR A - - - S - R
M D © I = M @ o I I o I MM M o M o~ I X o M M o I
[F'e] w w0 o~ o~ [vo] o0 (2] uw [Fe] e ~- = o0 [vo] (2]
B H #
9 1200 m®/ hm? 0 60cm 10 600 m*/ hm? 0 100cm
3.1.4 60 100 cm ,
10 11 12 600 m*/ hm* 900 m*/ hm* 1 200
m*/ hm? 1 2 3 60 100 cm 3.2
, 16 30 , 5 20 6 20
, 7 20 ,
, 0 60cm 3.2.1 0 20cm
3.1.5 0 100 cm 16 17 18 600 m*/ hm? 900
m®/ hm? 1200 m®/ hm? 0 20cm
13 14 15 600 m*/ hm?> 900 m*/ hm? 1 200 ,
m/hm* 1 2 3 0 100 cm ,
) 3 2 1
, 0 20cm
0 100 cm
12¢
R aR
~ ~
i i}
*® ¥
41 41
!
R A R R R R I 00 00 0 00O O O o
S ® 0 N~ Am oo 8D e R S - S
I I @ ID ~ I I o IR I & IT I I I I ~ I R o I§ I o I
[le) Lo © © o~ o~ [»a] [=.s] (7] Lo [le) =] © o~ o~ oo oo} [o2]
H #8 B #
11 900 m®/ hm? 0 100cm 12 1200 m*/ hm? 60 100 cm



225 -

{BLIHS
{HLH6
1H8zH8
{E8THS
1H8HS8
1H62H L =
S E
{E6HL
1H61H9
{H6E9
HoeHS

60 100 cm

—o—C(CK

%EBENS

ﬁw

—m— LK

—e—CK

Om_ommm

14 900 m®/ hm?

0 100 cm

L
N
—

L L)
=) © ©
1

$/EXE

13 600 m*/ hm?

12

—B—600 n'¥1X
—&—900 n’ 1K

—¢—1 200 n’#ELX

{H81H6
{HLH®6
{HL2H8
JH9THS
{HSHS
{1HSCH L &
1EvigL ™
{HeHL
{HzzH9
JEHITH9
JHIEHS

12¢

%/BNME

HogzHS
(=)

10

[oo] =)

%/EXE

{H81H®
{HLHS
{HL2ZHS
{H91HS
JHSHS
{HSCH L
{BvIEL T
{HeH2
{1HZZH9
{1HTIE9
{HI1EHS

0 100 cm

—o—CK

—m— 600 o' 2R
—&— 900 m*yE2%k

%EBNES

—x—1 200 m*#E2K

HoZHS
<

15 1 200 m®/ hm?

12p
10

$/EXE

0 20cm

18

0 40cm

0 20cm

19 20 21

0 40cm

0 60cm
3.2.4

60 100 cm

25 26 27

60 100 cm

0

40 cm

0 60cm

3.2.3

22 23 24

0 60cm

60 100 cm



13

226 -

—e—CK

—— 600 n'BE2K
—A— 900 n*#2Rk

——1 200 m*#E2K

12

:

10

—8— 600 n" 1K
—A— 900 n* LR

%EBNES

—— 1 200 n* 1k

$/EXE

0 40cm

12

20

0 40cm

——CK

19

—e—CK

—m— 600 LK
—A— 900 m¥ELK

—e— 1 200 mE1%K

JHLIH®E
JHLH®E
JHszHS
JH8THS
J{H8E(8
{H6CHL
{H6THL T
JHBH L
JH61H9
H6H9
HogHS

10

—m— 600 m*¥E37Kk
—A— 900 B3R

@

—¢—1 200 n"¥#3K

%EBNES

HOgHS
=)

12

$/EXE

0 60cm

——CK

0 40cm

21

—m—600 n*#3%%
—A—900 n* 3%

—¢1 200 m*¥E3%

—o—CK

——600 m*#2iK
—A— 900 n' 2K

%ENS

—¢—1 200 m*¥E2%

HoOZHS
<

H81H®6
HLE®6
HLZHS8
H9THS
HSHS
HeTHL &
HyTh 2T
HelL
HezgH9
HITH9
HieHS

0 60cm

—o—CK

——600 n’¥2iK
—A—900 n’#E2K

—%—1 200 n’#E2k

14 1

24

[ani
b~
m
[ep])
0 60cm

1
N
—

——CK

1
(=]
—

—W—600 nELK
—A—900 n 1R

[c< B =]

%ENS

—%—1 200 m* LK

1
7%

1HLIH6
1HLE6
1E8zES
H8IHS
HeHS
H6ZH L =
Herg L ™
HeHL
H6TH9
JH6E9
{Ho0eHS

121

10

[e o]

$/EXE

1
<
—

w0

$/EXE

“HOZHS

60 100 cm

26

60 100 cm

25



6 227 -
12 12
—— (K ——CK
10 —— 600 m°BE3% 10 —— 600 n’#1K
—A— 900 m’#E3K —A— 900 m* 1R
=8 —»— 1 200 n*HE3K =8 —%— 1 200 LK
& 2
u 4o
4 4
2 2r
o o ot
O OO ODODODOoDEHOOIIDD O 0 OO OO MOODMOO Do
SEoaft8eas5g® S22222322855
EESS-EEenTox RE°ESEETEE%
H # H#
27 60 100 cm 28 0 100 cm
12 —e—CK 12 —e—CK 3
10t —8—600 2K 10F —#—600 mj‘@?k
o 4900 2K : 1 200 K
= ——1 200 m'#21R =
& %
u 4o
4 4
2F 2F
T EEEETEEEEEE T EE LT g EEEE S
2288z 88535¢ R2gE¥cdfzass
H # H#
29 0 100 cm 30 0 100 cm
3.2.5 0 100 cm , 0 100 cm
28,29 ,30
0 100 cm , 4
: 0 100 cm ,
( 221 )
[21] ( ) [J3]. ,2001 ,15(4) :58 - 61.
[22] Guopl ng Zhang. Motohiro Fukami and Hitoshi Sekimoto. Genotypic differencesin effects of cadmium on growth and nu-
trient compositionsin wheat[J].Journal of Plant Nutrition,2000,23(9) :1 337 - 1 350.
[23] , [3]. ,2002 ,22(3) :82 - 86.
[24] Herren T, Feller U. Trander of zincform xylen to phloem in the peduncle of wheat[J].Journal of Plant Nutrition ,1994 ,
171:1 587 - 1 598.
[25] Cakmak | ,Welch R M ,ErenogluB ,et a. Inflence of varied zine supply on retrandation of cadmium and rubidium applied
on mature leaf of durum wheat seedling[J]. Plant and Soil ,2000 ,219:279 - 284.
[26] Cakmak |,Welch R M ,Hart J,et al. Uptake retrandation of leaf applied cadmium in diploid tetraploid and hexaploid
wheat[J].Journa of Experimental Botany ,2000 ,51:221  226.
[27] Nél S,Harris, Gregory J. Taylor Remobilization of cadmium in maturing shoots of near isogenic lines of durum wheat
that differ in grain cadmium accumulation[J].Journal of Experimental Botany ,2001,52:1 473 - 1 481.
[28] [J371. 1997 ,16(6) :274 - 278.
[29] Szteke B ,Jedrzejczak R ,et a. Influence of the environmental factors on cadmium content in strawberry fruit[J]. Fruit
Science Reports,1989,16(1) :1- 6.
[30] , ) [J1. ,1997 15(2) :167 - 172.
[31] , . [J]. ,2000,20(3) :514 - 523.
[32] v .o [J3]. 2005 ,25(5) :88 - 91.



