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Fig.1 Diagram of deep pit irrigation irrigator
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Note: 1. Capillary pipe; 2. Mini pipe; 3. Flow-stabilizing device; 4. Irri-
gator; 5. Wetting area; 6. Non-wetting area
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THER T #3100 AR, AT R R0 4> T 4 ] 9
ROABMYTAKER, 3 B K, HAKEPHF
FE—E Bk K IR, 8 K 43 1 18 % BE R LA 3 B A8
BREAEKNEE. Q) BHEBRRBEXIEEA
B EEKSNRAREYHTEALR FHELS
EWRERZELNOHELRES . B LUREHE K
BRI R E KR BT RIER £
SRR REERE. (3) AeffdRP AEX
MERESAKK BITRAFER ATEKSET
WRFTULBEGRESEE.
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e 4 T4 0 3 BN RB ST
DRBE, VKRG, A R R W BRI

Wil R T RS T RABH N RESE, RN E
ERRAmBRZ—, FEHEN17.6~25.3

2.1

mm,FEEKREN2751~3216.6 mm, B EF (10C
PLEBIBRNA4522.6-5548.9C), ABKER(LER
BEt42900~3100 h), BERBEAR(FHHARE
143 ~15.9C, B KWk 17~26.6C), LEHEK
(192~224 ) , MHEEWERKEERAIEN, LER
WEENFRAVEL, PEBEAYBESHAE 1.
2.2 RBEITS5HE
REHEHREKXEFR L E#4T, 6K5F M@ E %
KEMEABELELRRA, RREHTHNMER
HER HEAKE W(10.15.30.45.60 L) FE K BER
D(110.160.200,250 mm), #EKFRAXFAEEH
PVCE 3% 20 cmo, RABE N 500 e’ HHH D
O K LK, KRN 10 Lhe KB
CRBRABR ABHE,CRIBEERA, 4
KEGRE , MASHE - EHEENE, B ERR
KEBHEBEMNKTEER. SHES BHEVFHE,

%1 TMEANESH
Table 1 Basic physical parameters of experiment soil

agkE HF &K R

TREAFREFR A (%)

TR ’ R KE Soil containing the situation of the quality
Depth Saturated F:elcjl Depth Density of the percentage of stone
(em) water capacity (cm) ( g/cm’ )
content (%) (%) >50mm 20-50mm 10~20 mm 2~10 mm <(;“)'“‘
0~20 4.5 16.5 0~20 1.40 0 7.02 15.01 26.37 51.60
20~ 40 19.9 11.9 20~ 40 1.15 0 7.28 12.16 23.67 56.89
40 ~ 60 1.54 9.44 22.69 18.71 23.06 26.10
S0 AT
9.2 5.0 60 ~ 80 1.70 5.13 11.69 11.93 23.89 47.36
Below 50
80~ 100 1.35 11.87 21.27 16.54 19.23 31.10
HAKEYERAKE. HMESSFHE
Note: Water content means the percentage of the quality. The other values are the average.
3 ZRES 4 BHEKIBZRE

ARERMEKEMBEENERALE2,
B~ ARERMEKENBEEN I HHEEH
BREW, EAREXREGT AREENEE
BATHEREABEKERAMEX, BEXBHE
KEEHZHBIEME LT 30~ 50 cm A£7.,30 L.45
L6 LEXKEMNAREEREEKFEERHER
BAMY; ERREREHT  ARREMBEEK
VHERAMERHMATME K, BAREHEKE
HRMEAE#HELUT 30~50 em £4,200 mm H
250 mm B X A FIRE B EE K AR W
REE, GAULAT . NEHFAEARRTEIFE
IR, EEMH T EFEEGT B KREER 200 mm,
HKE 30 L s BRI KM R LK.
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BEAXE 1 BRI RA,EREERME

KEFUHT BEHRERS L EREZRRFAEZ

WRHEXER, LK),

y=a+bx+ec (1)

Xf:x AEERE (em);y ABEEKEHR

(em)sa b.c AIASE .Y x = 08,y = ¢, BNl

EEP AR ERNEBHEER, Y c > D, KH

HWEREREZE  BHEER T ;Y c < DK

BHBEE,
FAKXN(DXE 2 FHEATUE UEGHERAE

2, EREEMKERO0.01 HEHT . BEMHXEA

BHRFHAX AN RHLER Roo, BB
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BHRSHERBEZAFEREENEXXER,

A P48 9 2 R(cm) - KPR EBCem)
The diameter of horizontal wetting front The diameter of horizontal wetting front
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~—¥— W=10L,D=200mm
ERNCE §9 b A FH R
Different irrigation Different pipe diameter
H2 REERNEARYERNOLNE
Fig.2 The effect of different pipe diameter and irrigation volume on moisture front
%2 TRERABAREFGATHASHRERE
Table 2  Fitting p ters and rel e analysis under the different pipe diameter and irrigation volume
ol A [ b c R R
Pipe diameter (mm) Irrigation quantity (L) oo
200 60 -0.0253 2.5114 41.989 0.9575 0.834
200 45 -0.0256 2.4979 35.729 0.982 0.834
200 30 -0.026 2.5042 31.168 0.9273 0.834
200 15 -0.0263 2.5226 12.821 0.9906 0.834
200 10 -0.0278 2.5181 5.8429 0.9859 0.874
250 15 -0.0275 2.6645 14.821 0.9955 0.834
160 15 -0.0179 1.6213 15.582 0.9868 0.834
110 15 -0.0128 1.1298 16.127 0.9331 0.834

ATH - B THERRUSZHNVEE L KA
SXMERK KR, Al SPSS16.0 K 4, X} & & Wi A
REET S R BEMKESIT, SHERRLE 3.

23 EXMEFSEUSRENBXESF
Table 3 'The correlation analysis between difference

impact factor and the fitting coefficient

B X Factors a b P
E 1 Pipe diameter -0.959 0.959 -0.568
H KB Irrigation quantity 0.859 -0.598 0.958

BME3MBNASK o SHARNERERET
MM A5 b 5ERMHLERET, BA

BH c HHAKBYHEXERF. XL o« SEK
B EBZAAFE_BRMEX b SERZAFHES
EEMX,c SEABZAFEREZMAX. Hik,
BY o« SEABRMERH-NKHEENE, b 5¥R
e 5EABMH—TREERF, BHARERXRRK

(2) . ARB)K@A),
a = 0.00011 - 0.00012D - 0.00001944 W
R = 0.9244 > Ry o5 = 0.863 (2)
b = 0.0118D - 0.1458
R = 0.9590 > Rpos = 0.950 3)
¢ =0.7118W +2.7339
R = 0.9575 > Rgos = 0.878 4)
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R W HEKE(L) ;D HEAZBEEE(mm),
ByR(2).K3). R4 mA (1) BRLEK

BEEKBEEAISH FEXNATR . BHENA

ZEMWEERHEERHEE S MG EREAY

y = (0.00011 - 0.00012D - 0.00001944 W) 2? +
(0.0118D - 0.1458)x + 0.7118 W + 2.7339

(5)

XPHFSEXHEE,

5 KK LIPS

AL AT AR O, IR (5) M 2 110 mm,
AR LHRBEABEARREEHBATE
BHRATHE, S EWEST R KRERAR
4,

®4 REVSBRLANSTARKEEH
XFEEHRBTNESTHELR
Table 4 Comparison of calculated and measured level diameter

of wetting front in infiltration conditions

B (em) 9 {E (cm) HEME(em) B#(%)
Depth Calculated mean  Measured mean Esror
10 4 44.89 9.49
20 48 52.22 8.80
30 56 56.76 1.36
40 63 58.51 7.13
50 62 57.46 7.32
60 59 53.62 9.11

70 52 46.99 9.63

80 41 37.57 8.38
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2) 7E 4 52 B BOR A JFOR L K 38 % 20
em EHT BKEABERREEREEHZHE
7K B iy 38 KT 18 o | B K 4 B AR Y I KT R, T
BEXRKVFREEEREHELZ LT 30 ~ 50 cm
Eh;
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b Ryel: Figikagca: XVl
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The application of alternate furrow irrigation
on open field spring cabbage

WANG Zhi-ping', ZHOU Ji-hua', HUANG Xing-fa’, ZHAO Yi*
(1. Beijing Agro-Technical Extension Center, Beijing 100029, China
2. College of Water Conservancy & Civil Engineering, China Agricultural University , Beijing 100083, China;
3. Yanging Agro-Technical Extension Station, Beijing 102100, China)

Abstract: The effects of alternate furrow irrigation on open field spring cabbage were studied on soil moisture, plant
growth,, psychology and water use efficiency, with furrow irrigation and full imrigation control . The results showed : compar-
ing to furrow irrigation, altemnate furrow irrigation after revival saved water by 17 % , while water use efficiency increased
3.5 kg/m’; alternate furrow irrigation after lotus seat saved water by 8% , while water use efficiency increased 3.4
kg/m’; comparing to full irrigation, furrow imigation saved water by 17% , while water use efficiency increased 5.0
kg/m’. Comparing to full irrigation, alternate furrow irrigation after lotus seat could increase photosynthetic rate, root
length density and total root surface area, reduce transpiration rate, increase econonmic yield by 24% , increase water use
efficiency by 8.4 kg/m’, while save water by 23% . What’s more, combined with suitable irrigaiton pipe and fertigation
equipement, alternate furrow irrigation is a useful and economical way for water saving.

Keywords: cabbage on open field; alternate furrow imigation; psychology; water use efficiency, irrigation pipe
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The wetting front distribution characteristic and the fitting model
of single point free infiltration under deep pit irrigation in the field

LI Tao, ZHANG Jian-feng, CHENG Hui-juan, YANG Yan-fen, QIN Tao
(Institute of Water Resources, Xi’an University of Technology, Xi’ an, Shaanxi 710048, China)

Abstract: In order to understand the distribution of wetting front for deep-pit irrigation, the effects of different irri-
gation and different emitter diameters on wetting front diameter of different levels and depth is studied with the experiment
of infiltration on undisturbed soil. The mainly findings are as follows: The principle of deep-pit irrigation is introduced ;
In the coarse texture of the original soil, the maximum diameter of horizontal wetting front is usually from about 30 em to
50 cm in depth, and 200 mm of irrigation device diameter and 30 L of each time irrigation quantity are appropriate. Ad-
ditionally, the fitting model of a single irrigator is established with clear physical meaning. After preliminary evaluation,
the model, with less than 10% error, proves relatively high accuracy in calculation and a kind of appropriate mathemati-
cal form for wetting front distribution of deep-pit irrigation, which will provide an important reference for further research
on deep-pit irrigation .

Keywords: deep pit irrigation; wetting front; infiltration



