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EREEEBRANEET KB, 2E TN PHAXCEENm48% , XBAEBD 9% REFEPARELTHRL A
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KRBT 2007 EEEKEREFDEBEREFT,
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BS5H%, EWMERE FRE, Wk EEMRE
ErEG, EABFRER2hER, BRRH KK
F,F WinRHIZO REH TR AHBRUERKEE
AMREEB,

1.2.5 XS ARKEPSK KWERSENDPXF
HEEHLE 10 3Rl E BB BFE=RALEYET R,
BPIRAKFEEFEF-BAEYET&,ITEK
SRR, BAPREES BHBERE, WE
FEXCAEMHAESSR. WHRELECRE
RH2,6 —EumEAE HEATERAEIN
RHEERZ,

1.2.6 #iELE BIEAL KA SPSS HH DUN-
CANEZEHE ABARRAFBEREREE,
HEAFBRRERAEE(P<0.05),

2 RS54

2.1 ZHARFVAREKBRAOKE
H5xmEat HBREZHEXEWENEES
ZEWEBMAEKERSHTH 123 mm A 94 mm,

WK 30%M23%; SEMBEMAL HEZHEX
BUWHENEEEXEREINTK1T%H 8%, &
FUVgHE L K BEE ) FE K BB W4 66 mm, K
16%(F 1).

21 AREREANBHERGREARYHE®(mm)
Table 1 The effect of different irrigation on

field water consumption of cabbage

THEAK BEEKE

i AR FkR Soil water Field water
Trestments Imigation Rainfall ° e
consumption consumption

BHERENAE
Alternate furrow irriga- 210 59 13 281
tion after revival
EEEXENR
Alternate furrow irriga- 240 59 1 310
tion after lotus seat
‘E‘iﬁﬁ]‘ﬂ. . 270 59 9 338
Furrow irrigation
K #:M Full irrigation 338 59 7 404
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Fig.1 the change of soil moisture of alternate irrigation
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Fig.2 Cabbage height and extension under different irrigation
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Table 2 Cabbage root length density and surface

area under different irrigation methods

BE REEE & E R
Treatments Root length  Total root surface
" density (mm/cm®)  area (em?)
ZEEEXEUN
Alternate furrow irrigation after 0.059 605.4
revival
XSG ENE
Alternate furrow irrigation after 0.062 625.8
lotus seat

553.9
453.6

0.055
0.048

F R M Furrow irrigation
KEEM Full irigation

24 ZHAENBEHEXAERR FHERNEKE

MEEER LR LA FEREREREN T
BE—H(E3). 6 H13HF 6 B 26 HHXEGH
RMABERLERME, XTES56 A 12 HFEF 9.8
mm,6 A 13 BRX,6 A 26 MK, BEASKE
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Fig.3 The photosynthesis and trans-evaporaion rate under different irrigation treatment

2.5 TEHEAFMNIROEME

3SPWELEY Ve MEEASEERHAE
EZHEXEBEHWHENLEGEEME ve i 8.3
mg/100g, ERFEE K HEATEEEH M .3
MESERERBEREI),
2.6 XEARXTENASIHAHEMD

HMEATUES HEIHAETHEAREE
RABE EEEH WM A BRE R EEE S
0.27 kg, EBEERKF, 3HBEETHET X
BERAEE, HEZHEGXEWENEREXH
WENEFETR I REEER N 14% % 24%),
7k 43R R A B340 8.5 kg/m® F1 8.4 kg/m®, 5
HHWEMLL, FEZHEXHEWEKFFIRRE
Wi 3.5 kg/m’ ; R G 305 WA K A BRI R 4

3.4kgym’s BEABHERERKREEE™ 16%,7K
SRR M 5.0 kg/m* (K 4),

£3 THHABEH VeNARASROKMA
Table 3 Ve and crude protein content of cabbage

under different irrigation treatments

L %5 Ve HEA(%)

Irrigation treatments (mg/100g)  Crude protein
RUEERENRE
Alternate furrow imigation after revival 28.3a 3.80a
HEE RN
Alternate furrow irrigation after lotus seat 24.0ab 5-00ab
HH WM Furrow irrigation 23.9ab 5.10ab
Ke: M Full irrigation 20.0b 4.50b

24 THHONFHETRAASFBHER
Table 4 Yield of cabbage under different irrigation methods

= HIRE EHREYE 23 Tak wEEYEER Ko F AR
Treatments Cabbage head Cabbage biological ~ Economical yield Biological yield ~ Water use efficiency

rea weight (kg) weight (kg) (v/hm?) (t/hm?) (kg/m’)
BN
i furrow irrgation after revival 1.24ab 1.55b 61.9ab 77.3b 22.0a
EHEXENE
Alternate furrow irrigation after lotus seat 1.36a 1.58b 67.8a 79.7b 21.9a
% MM Furrow imigation 1.25ab 1.75a 62.7ab 87.3a 18.5b

K u:M Full imrigation 1.09b

1.78a 54.5b 89.1a 13.5¢
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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



