33 2 Vol. 33 No.2

2015 3 Agricultural Research in the Arid Areas Mar. 2015
:10007601( 2015) 02-0122-08 doi: 10. 16302 /j. enki. 10007601. 2015. 02. 020
1 1 23 3
(1. 712100; 2. 712100;
3. 712100)
3 2
N o : 94 180
cm- 15 ¢cm 10cm 20 cm 9.17% 7.55%;,
10 em 20 cm 3.24% 7.45%;
15 cm o
1 S275.4 DA

Effects of burying depth on growth of tomato and soil moisture
dynamics by moistube-rrigation in green house
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Abstract: In order to verify the effects of moistube-rrigation on the growth of tomato and water condition of
soil three different buried depths and two different pressure heads were designed. In addition the resulting the
effects were further analyzed on the growth and yield of tomato and water use efficiency. The results showed that af-
ter 94 days of planting the buried depth at 15 c¢m had the highest plants which were increased by 9. 17% and 7.
55% from the buried depths at 10 ¢cm and 20 cm  respectively. At this time tomatoes had the minimal stomata
conductance and highest photosynthetic rate and WUE within all of the four treatments employed in this investiga—
tion resulting in yield increases of 3.24% and 7.45% more at buried depth at 15c¢m than those at buried depths at
10 ¢cm and 20 em  respectively. The temporal variations of soil water content along vertical distribution were differ—
ent under different buried depths with the buried depth at 15 ¢m the highest. The buried depth of moistube was
the main factor influencing the temporal variations of soil water content. However the effects of temporal variations
of soil water content under different pressures were secondary.
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Fig.3 Variations of photosynthesis rates transpiration rates stomata conductance and

leaf water use efficiencies with different burying depths and pressures
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Table 2 Water consumption of tomato at different stages with different treatments
(4 25 -5 19 ) (5 20 -6 16 )
Seedling stage( April 25 - May 19) Rewarding( May 20 — June 16)
Treatment
A B C D A B C D
T1 20.55bB 3.05abA 23.60cB 0.85¢B 35.00bB - 1.80abA 33.20cB 1.34cB
T2 20.26bB 3.04abA 23.30bcB 0.93bcB 38.00bB —-2.00abA 36.00bcB 1.50bcB
T3 22.77bB 3.53aA 26.30bB 1. 14bAB 40.00bB —-2.80aA 37.20bB 1.68bAB
T4 31.50aA 3.10bA 34.60aA 1.50aA 48.84aA —-1.84bA 47.00aA 1.96aA
(6 17 -7 20 ) (7 21 -8 10 )
Results the height ( June 17 - July20) Results the end ( July 21 — August 10)
Treatment
A B C D A B C D

T1 120.23bB 0.77abA 121.00cB 3.14cB 35.10bB —-3.70abA 31.40¢B 1.40cB
T2 119.98bB 1.02abA 121.00bcB 3.32bcB 33.60bB -3.60abA 30.00bcB 1.50bcB
T3 124.00bB 1.00aA 125.00bB 3.44bAB 37.60bB -3.20aA 34.40bB 1.80bAB
T4 146. 00aA 1.00bA 147.00aA 3.97aA 43.90aA -3.70bA 40.20aA 2.00aA

1. A— (mm) B— ( mm) (mm) D— (mmed') (B=A-CD=C/t),

2.abec P =0.05 A B C P=0.01 o

Note: 1. A—Stage of irrigation water( mm)
+d™") . 2. a b ¢ showed significant differences in DSL( P =0.05) ; A B C showed significant differences in DSL ( P =0.01)

B—Soil water variation(

3 cm
Table 3  Effects on tomato yields and water use
efficiencies with different treatments 2.5
L B
/mm /mm  /(kg*hm~2 ¢ mm™')
T1 93039.45d  210.88¢ 209.2b 444.74b
T2 94175.18¢  211.84c¢ 210.3b 447.81a
T3 99974.26a  224.37b 222.9b 448.52a
T4 96832.63h  270.24a 268.8a 360. 24¢
(
T3 WUE 448. 52
kg * hm ™ * mm ™' Tl 1.008 T2
T4 1.002 1.245 . T3
99 974.26 kg * hm ™’
T1.T2 T4 7.45% 6. 16% 3.24% .
T4
cm
; T1 N 23
T3 cm

mm) C—Stage water consumption( mm)

2.5.1

10 cm)
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and hereinafter.

D—Stage water consumption intensity( mm
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85 m
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Fig.4 Temporal variations of soil water content under different burying depths between 0 and 60 c¢m

11.12% »

10 ~30 cm 10
o 5 23
—7 6 15 cm 20 cm
15 ~20 cm
30 ~60 cm
(6 25 —7
)
0 ~30 cm
20 ¢cm~15 cm 10 cm
12.22% 12. 44%
15 ¢m 20 cm o
15 cm
15 cm o

2.5.2

Y
51,7 *
)
S 5 10‘-
g gk
®Hz gl
A% 4 — —
2 05-12 05-23 06-03 06-14 06-25 07-06 07-17
H %] Date(M-d)
(d)30~40cm*- )z L3S K2
Soil water content at the depth of 30~40 cm
£5191
Mg
x: M'W
)
Hz 4
«»n 05-12  05-23  06-03 06-14 06-25 07-06 07-17
H 1 Date(M-d)
(f) 50~60cm+ )2 14 5 7K &
Soil water content at the depth of 50~60 cm
™ (
1140 ¢m 180 cm; 15 c¢m) 30 ~
40 ecm 5,
=
S8
5
v °
ad
S 6 —4&— Ji JJ140cm Pressure of 140cm
B z 4 —=— i /5180cm Pressure of 180cm
S 2 . . . . . ,
05-12  05-23 06-03 06-14 06-25 07-06 07-17
[ 1] Date(M-d)
5 30 ~40 cm

Fig.5 Temporal variations of soil water content under

different pressures at the depth of 30 ~40 c¢cm

5

(P=0.842>0.05) .

15 ~20 cm



128 33
32 .
1 .
: J. 2012 33(4) :567569.
2 Koumanov K S Hopmans J W Schwankl L W. Spatial and tem—
poral distribution of root water uptake of an almond tree under mi—
15 em crosprinkler irrigation J . lrigation Science 2006 24(4):267-
° 278.
3 Golet M Pancar Y Y. Sekmen energy saving in a deep well pump
with splitter blade J . Energy Conversion andManagement 2006
y ° 47(5) : 638-651.
4 .
J. 2005 21(12) :151454.
5
. I 2011 27( 1) :94-98.
' 6 .
15 ¢m ] 2008 28( 1) :110412.
7 .
J. 2012 28(6):123-
138.
>~ 8  Kirda C Cetin M Dusqan Y et al. Yield response of greenhouse
10 cm ° grown tomato to partial root drying and conventional deficit irriga—
tion J . Agricultural Water Management 2004 69:191-201.
. 9
J. 2005 24(2):59.
A 10
M . : 2002.
o 11
I 2005 21(7):1-5.
12 .
’ J. 2005 21( 10) :
WUE. 4 167-70.
N N 13
15 em J. 2007 (3):4447.
14
° . J. 2006 39:425-
e 432.
33 15
. J. 2007
40(2) :322-329.
16 .
° I 2003 36( 12):
1508-4514.
4 17 :
I 2010 31(4) :53-55.
18
I 2010 26(9) :53-57.
15 em 180 cm o 19
J . 2008 20
(2):56-61.
20 .
N J. 2009 25(3):16-21.
15 ecm . 21
N J 2007 (2):7548.
22 .
15 J. 2008 27(2):51-54.
cm ° 23



129

I 29 .
2007 (8):18=21. I 2009 25(3) :1045.

24 . 30 .

J. 2009 25(1):1720. J. 2014 32(1):77-81.

25 31 .

N I 2010 30 I 2013 29(7) : 159463.
(19) :5296-5305. 32 .
26 . J. 2013 44(12) :129433.
I 2006 22 33 .
(2):2732. I 2008 27(6) :48-50.

27 . 34 .

I 2007 23(9) :3944. I 2013 32(6):7-

28 . 10.

I 2010 26( 10) : 83-88.
121 )

4 Mohanty B Jana R. A Topography — Based Scaling Algorithm for encts 2011 11(5):815-823.

Soil Hydraulic Parameters at Hill - slope Scales C //Proceedings 10 Shan' Y Wwang Q. Simulation of salinity distribution in the over—
of the AGU Fall Meeting Abstracts F 2010. lap zone with double-point-source drip irrigation using HYDRUS

5 Simfinek ] Van Genuchten M Sejna M. The HYDRUS - 1D -3D J . Australian Journal of Crop Science 2012 6(2) :238.
software package for simulating one-dimensional movement of wa— 11 HYDRUS -3D
ter heat and multiple solutes in variably-saturated media R . J . 2013 31(6) :546-
California USA: University of California Riverside Research Re— 552.
ports  2005. 12

6 Hydrus - 1D J . 2013 28:88-92.

J. 2003 (2):139- 13
145. J. 2004 (2):6876.
7 Hydrus — 1D 14 M .
J. 2011 (2):6693. 2007.

8  Phillips I. Modelling water and chemical transport in large undis— 15  Mualem Y. A new model for predicting the hydraulic conductivity
turbed soil cores using HYDRUS —2D J . Soil Research 2006 of unsaturated porous media J Water Resources Research
44(1) :27-34. 1976 12(3) :513-522.

9 Naseri A Hoseini Y Moazed H et al. Phosphorus transport 16 M .

through a saturated soil column:

modeling and HYDRUS -3D Outputs J . Journal of Applied Sci—

comparison between physical

2006.



