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TR B A T 5 X 7 R bk (37°27'N, 104°57'E ) , Al 350k 42 20 B FN HH [A) 4 /K R i 26 1
o, Hor, Wb IR A AR & KRN 0.11, 1 198 0.03 s 10 26+ 3R BUR B~ 1.10 g/om?, i &= - 3544 AR

i~ 1.50 g/em’s
k1 KRR

higk o ~
TERE 3385 Hb (] B ) FH 8] 457 7K 2 /%
RR R em 0.02-2 mm 0.002~0.02 mm <0.002 mm R Rl IR AR5 /%
0~30 61.12 12.13 26.75 [ 16.10
30~100 89.84 2.95 7.21 Wt 8.30

1.2 R AL

AR RS HIK RS i i 280 BiG
R A AR (E D KRG EE ik
A5 PE /KA (AL 500 L) KA 228 (G 2 m) LKA wms TR SRR
VR S B T A LBZ-3 Bt it
£ 6~60 mL/min, A #}iE 12 @=3 mm, T{EJE 1<I MPa,
HH R T AR Bt 45 AR BRA B D LR I v T S P ft- b
25 i Sk AU 52 5 B 20 N R S N 4R 4 mm
K40 om (PR BTERE S 1 3 T 1L R H K IF A B 2 T
Bt I R R S T, TimE T R
K AR B A A% N 100 emx 100 emx 110 em (K x B x
D, ENIF O ST 7 (SR g e, R R I A B B F AL R
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B A 0 0 B BN A, i Sk A R A 2 MU BE 5 em &b, HYR 35 em. IREG W E
2 BT AR L, 43 0 B &G 1 (S VP 2 (S2) s 34N Sk LE AL B, 73 5108 0.75 L/h (V1) 1.25 L/h(V2) #
1.75 L/ (V3), Bit 6 ML FR, AL BT FR 2 5 SIVILSIV2.S1V3.S2V1.S2V2.S2V3, S Mb H 3 R E H .
NT G — BT, 75 B AT U SR 3 Sk R AL 45 508 mL/min, 0.754 1,254 1.75 L/h 43 53 %6 B 12.50.
20.83.29.17 mL/min.
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R KIE R B AL T K D47 B 330077 1] s FERD B rp, MR TG 2 B 1R) RIS B8 IR BE RS /0N 1 KSF 7 [l ia
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HAEFHIE R, I B LSBT , K o 725 AN 7 1a) i BE B B2, (R /K o 38 B 7 [9) S R Vi BE 25 6
T K OB E b IE T 77 5 1 Bl A E K (8] (354, H 7K BT 38 S /K R 5200 H Rk %, B 138 5 R
JIEAXEIK Sy BIAE 28 3 i, R IR T B 1A) R 5 Tl NS AR, 7KSF 7 1al iRz, B ) EARRTHR . 7E K
ST b KB Z S A R 1R SRR A NI EE R, KR KRS BB H LT HK KA E T
Mo 75 ELAH I N T RE SR AR T, W Sk R H K 0 07 20K 2 07K o AR S LA R 7 [N — AN IR ) AR A
IEE 5B FEER T SEBUK 3 EE B SNSRI K TR 7 MBS, HRBUNEE

BEAE TR LW R 7 W) IS A R B B 2 (P<<0.05) KT /K7 £ 2 Mk AR ftest 345

i) , 3 4 o 7V S K S1V3 . S2V3 A HI R, Abst F t af  POS%)  biifEiRE
e 3] S S T N ji poqgz 3OVIDL 01 593 1000 0.0001 0.79
243 Sk VU A5 HE KN TR R, PSR SBT3 0 e sk 1000 0.0005 087

TEEIE IR S B O SIFEA t-test(R 2 D1.D2 A D343 30v2D1 387 488 1000  0.0006 0.88
S TR B ) SRR TR A RSB PEE MKy 60VIDL 070 617 1000 00001 0.94

_ o s 60VID2 051 425 10.00  0.0017 112
FEIEFEEE RS s VIZV2. V3 20 H 0.75 125 R 175 L/h:30y  qovapt 320 458 1000 00010 069
60,120 180 NI, H THIEER 2, K 2F 4 L 120vIDL 130 496 1000 0.0006 133

K05 7% 5 BB A FE AL (P<0.05) . 30VIDI 7% 0~30 min oo ont  *16 391 1000 00048 051

: N e > 180VIDI 184 475 1000  0.0008 152
FFIE B, 2 FF 3876 0.75 L/h il Ry B ) LIS EE  1sovapt 224 364 1000 0.0045 0.58
BESLE, LS FE, BREEE RS 4R 180v2D2 035 507 10.00 - 0.000'5 272

180V3D2  0.12  -2.50  10.00 0.007 1 2.74
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39 6] 1 2 R IR B (P>0.05) ; E /KIS E] A 30~60 min I, V3 4 0.75 L/h ) Ab 23 G e A A b &+ v 3
ELW) R 7 M IE # B B 535 (P<<0.05) K T-Rb 4=, i 24 7K I (8] 24 60~120 min B ) 22 5 AN 2 3 (P>0.05) ;
KT8] A 120~180 min H i 4y 1.25 L/h A11.75 L/h (A FE R 45 30 B A R 5 1Rl I8 R B S e D + A (B35 K
FHEE - (P<0.05) ; 243 /K 8 30~180 min I, i 49 0.75 L/h A11.25 L/h (AL BRI BEAERD B - T B 1) |
J7 [ [P #2835 (P<<0.05) K THib 1.
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3.2 SRR A KRB 5 R FHE

HEKEE ARG , FERD AL, 36 7] & KR A H BILAE 30~50 cm )2 (B 4) , 1 AE /Y 1= Fp ] HE BAE 50~70 cm
L2, B K A AR o ) TN NS FE R s R K P T7 ) B 7K FR UG 35 HH ILAE 20 om 35 B Y 5 X6 v 7K G 4
FHTEIE , [F I 2 A T 0 2 Fh - e /K S 1 3 5 /K AT MR AR s-test (R 315, 78 2 P L3 b B K e 2%
F i (P<<0.05) s AV - Bk 5 /K 22 I ME B Am A Ml 22 (0D vy, 338 2 /K SR B0 1) o SRR B2 LU AE D

k3 IR KRENR A K ttest
sl HIE Y% PR 22/% P bR A R 2 F t df P(95%) PYIZESR  bRiEIRZE
SIV1 52692 0.710 5
12.034'5 521329 10.0420 108 0 7.566 8 0.753 5
s2vi 50605 1.860 9 02509
S1V2 46659 0.629 1
12.461 6 19.0365  7.1164 108 0 49392 0.694 1
S2V2 50843 2.173 4 0.293 1
S1V3 13.656 6 32180 04339
66759 166100 108 0 87519 05269
S2V3 5.4947 22168 0.2989
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33.1 A XM THERIGELZAIES ZILR
PRI AR 3N 5 ) B 6 i B R B (Hh AN R RE T B A 1 PR B 80 , i 00 1 3R, Rk

BEANRETE 6 20 B R A ) T Sk HE I AT RE K I 1) s e A SR (D 202D RGO AR L)

AN
El)él:l

RIE4,

REIRT 095, HAEP<0.05 KV ZEFRE%H. B 7iRiIEEER R RIS E D SRR FUE A, 5K
[B] IEAR R, HABRR I AR RS B8 SR B0 IR R IR AR G o REEE PR IE % i 1 Sl EL S A P A 98 (R 5O T AT
37 TR B A A2 R R SN S R VB A0S RP KT 0.98, 7 0.980 8~0.998 8 2 [A], £ J5 R iR 22
fEAE0.142 4~1.940 1 cm 2 [8] , 7 bR 0 R] T4 Tk ot g VBB 8 ) A A B 10 5 9 = Y e PS8 MR 7 P

[ Z AR &R
k4 RS RMELER

Vgt o WE+ R W R

k, 7.6369+1.127 8 0.3541+0.0827

a, -0.200 6 +0.042 1 0.9850 0.678 3 +0.065 2 0.978 0

b, 0.246 5+0.018 2 0.290 8 +£0.025 2

k, 0.462 3 +0.053 5 0.258 0+0.105 1

a, 0.605 8 +£0.030 2 0.996 0 0.530 3 +0.096 7 0.964 0

b, 0.504 8 £0.014 3 0.699 0 +0.056 7

ky 1.0521+0.162 8 0.728 6 £0.256 0

ay 0.195 9 +0.040 5 0.990 0 0.321 0+0.092 3 0.9520

by 0.460 4 £0.020 1 0.455 6 +0.044 7

£5 A6 X I T A iR 45 45 96 3 I iE 42
R BT g2
yisi
D, D, D; D, D, D,

S1V1 0.993 2 0.998 8 0.997 5 0.2950 0.1759 0.142 4
S1V2 0.981 8 0.997 2 0.9970 0.639 6 0.7380 0.2125
S1V3 0.9870 0.995 6 0.996 1 0.398 5 1.755 8 0.314 5
S2V1 0.9859 0.984 4 0.994 3 0.1754 0.752 7 0.284 8
S2v2 0.980 8 0.983 2 0.990 1 0.480 2 1.940 1 0.753 8
S2V3 0.9854 0.998 5 0.9959 0.5752 0.8854 0.354 8
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FEALFE Ry V3 B, 10 4 (S2) i R B U i 25 KT (P<0.05) b B (S . Ui B R eI N I
TR T IB AR ST Gt T AU R K NS HREAE  (E2 i T4 N B K 23 i o H K e, S 8ULAE
R S AN BREWEL R 7K 4 [ A 10 3 2 A T JF At e 33 3 07 QPR T E 7K ST 7 1] P ) 2 )
2R A EEP>0.05).
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Water Movement and Its Potential for Uptake by Roots under

Plug-in Subsurface Drip Irrigation
WANG Bingyao'?, WEI Wei’, LIU Lichao", WANG Zengru'

(1.Northwest Institute of Eco-environment and Resources , Chinese Academy of Science, Lanzhou 730000, China;
2.University of Chinese Academy of Sciences, Beijing 100049, China;
3. Ningxia Agricultural Comprehensive Development Office, Yinchuan 750001, China)

Abstract: [Objective]Plug-in subsurface drip irrigation is an technique able to deliver water and nutrients to de-
sirable root zones. The objective of this paper is to investigate its efficacy in modulating water movement and its
subsequent uptake by plant roots. [Method]The experiment was conducted in a sandy soil and a sandy clay soil,
typical in northwest China. During the experiment, we measured advances of the wetting fronts in both vertical
and horizontal directions and established their relationship with flow rate and irrigation duration, from which we
calculated the parameters in irrigation design.[Result]For both soils, there was a good relationship between wet-
ting-front advance in all directions with flow rate and irrigation duration, with a determinant coefficient of R* =
0.95. The storage coefficient of the irrigation water, the irrigation uniformity coefficient and soil wetting ratio in
the sandy soil were all less than 0.6, while their associated values in the sand clay soil were larger than 0.8, indi-
cating that the plug-in subsurface drip irrigation was less efficient in the sandy soil than in the sandy clay soil.
[Conclusion] The advance of the wetting-front increased with flow rate and irrigation duration in a power-law,
with the determinant coefficients being 0.95. The upward advance of the wetting-front was negatively related to
the flow rate but positively to the irrigation duration. In contrast, the moving distances of the wetting font in both
horizontal and downward vertical direction increased with both flow rate and irrigation duration. In our experi-
ment the flow rate of 1.25 L/h was most effective.

Key words: arid area; plug-in subsurface drip irrigation; wetting zone; wetting front; moving distance; micro irri-

gation parameters
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