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Effect of tube depth of moistube-irrigation under plastic film mulching on soil
water and salt transports of greenhouse tomato

ZHANG Zizhuol, NIU Wenquan2’3, XU]J ian3, ZHANG Kemeng1

(1. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling 712100, China; 2. Institute of
Soil and Water Conservation, Northwest A&F University, Yangling 712100, China; 3. Institute of Soil and Water Conservation,
Chinese Academy of Sciences / Ministry of Water, Yangling 712100, China)

Abstract In order to verify the effect of moistube-irrigation under plastic film mulching on water and salt transport in tomato
in slight alkaline soils under greenhouse conditions, three buried depths (10 cm, 15 ¢cm, 20 cm) of moistubes of moistube-
irrigation under plastic film mulching were designed and the effects of the moistube depths on water content and salinity of
soils under (in tomato planting row) and between (between tomato rows) plastic films investigated. The results showed that the
change trends in soil water content and salinity were consistent for different moistube depths under and between the plastic
films. Under plastic film, soil water content increased initially and then decreased, whereas salinity decreased with time.

Between plastic films, soil water content and salinity increased over time. The soil water content between plastic films was less
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than that under plastic film. With increasing soil depth, the difference in soil water content between under-film and
between-films reduced. The difference of soil water content between under-film and between-films was maximal in surface
soil. In 50—-60 cm soil layer, water contents under plastic film and between plastic films were tend to be consistent. The deeper
the moistube was, the higher the soil water content was. At fruiting stage of tomato, soil water contents were 23.31%, 24.46%
and 22.42% for moistube depths of 20 cm, 15 ¢cm and 10 cm, respectively. The difference in soil water content between
under-film and between-films for 10 cm depth of moistube was less those for 15 cm and 20 cm depths of moistubes. Soil
salinity under plastic film was less than that between plastic films, and with the increase of buried depth of moistube, the
difference between under-film and between-films increased. In 0-40 cm layer under plastic film, soil was desalinated during
the whole growth period of tomato, though the relative desalination rate decreased with increasing soil depth. Also in 0—40 cm
soil layer, the nearer to the moistube, the more obvious the effect of desalination. The soil layer of 40-60 cm was in slight
salification due to less soil water content and salinity. The 10-20 cm soil layer had maximal soil water content, minimum
salinity and highest salt desalination rate. However, between plastic films, the soil with depth of 0—60 cm was in salt
deposition state, and the salt deposition rate decreased with the increase of soil depth. Salt deposition rate was highest for the
0-20 cm soil depth. At fruiting stage of tomato, average maximal desalination rates of 10—20 soil layer under plastic film were
24.66%, 32.28% and 14.71% for moistube depths of 20 cm, 15 cm and 10 cm. At seedling and last fruiting stages of tomato,
the desalination rates of 10—20 soil layer were also highest for 15 cm moistube depth among three buried depths, which were
27.42% and 24.67%. The results showed a significant effect of tube depth of moistube-irrigation under plastic film mulching
on salt-leaching of soil in tomato root area. In summary, the buried depth of 15 cm of moistube had the highest average
desalination rate of 26.05% and the highest average soil water content of 25.1%, which created an appropriate soil water-salt
environment for tomato growth. 15 cm was the best moistube depth of moistube-irrigation under plastic film mulching.
Keywords Moistube-irrigation under film; Burying depth; Water and salt transport; Under plastic film; Between plastic films;
Salt deposition rate; Greenhouse tomato
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Table 1 Salinities and initial moisture contents of different
soil layers of the experiment site
T RRE Fiha IR & K
Soil depth (cm) Salinity (g-kg™")  Initial moisture content (%)
0~10 1.9 16.22
10~20 1.7 15.23
20~30 1.4 15.66
30~40 1.3 13.71
40~50 1.2 11.76
50~60 1.1 12.13
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Fig. 1 Relationship between salinity and electric conductivity
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Fig. 2 Temporal variations of water contents of 0—60 cm soil under film and between films with different moistube depths of
moistube-irrigation under plastic film mulching
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Fig. 3 Temporal variations of salinities of 0—60 cm soil under film and between films with different moistube depths of
moistube-irrigation under plastic film mulching

3 it JEURAL, 7T AN A VAT FE A (0~40 cm), B IR
BEREI, BP9 A K BB WD, o B R

WK B I POAR X NS RS BB, BN )
TR ER I JY B ER DX, R B R B K B R AR 3o o 7 4 00 NI A 1]
U2 TR EAB SR LR AL ORI PRIy T LA B, 5

01-27  03-27

11-27

http://www.ecoagri.ac.cn



1118

s AR L 2015

%23

S & AR B TR SR A E U ) AR WA ORI, SR R TR A 7 AR B A3 R

o [liL[4 Under plastic film

o Jf[i1] Between plastic films

x Y AR Initial salinity

3.5
a dh=20 cm dh=20 cm dh=20 cm dh=20 cm
3.0 F < - o - - - -
. 1=ESS +=EFS o [FEFF °-~ﬁ_ﬂp__ifi:ii_
25 F o o\—p#a_b L a\o_n\b B ) o
20 f s ° o | ° L ° L °
15 r :iﬂﬂoa i ’—\'b\’_t e [ :\:L\‘\__._b‘ - :\):&:
1.0 - - -
- . e -
705 . 1 1 . . . . . ’ . 3 3 . . - .
f_&" 3.0 F dh=15cm L dh=15cm | dh=15 cm i dh=15 cm
= +=ESS =EFS =EFF =LFF
= 25 F L____n___o___o__ | \o%ﬁ | M
£ 20} Teo—2—— | ° o | L °
=
= 15} : : X
% 1.0 L)
H — .

‘5_‘[‘-:- 0-3 i i i L i ' I I 1 L L L I 1 ' ' L ' I L ' I '
1 30 F dh=10cm | dh=10cm | dh=10cm | dh=10 cm
55 =ESS =EFS o [=EFF ° f=4-1"1"
:0 ,.-—9—4——2—0—0 % — c—o—= c o o o

1.5 F - ® . ¥ “l ) - 3
1.0 f - - -
0.5 L ' 1 i 1 L I I 1 ' L ' ' ' L L L L L L L L L

AL JERIE So

1020 30 40 50 600 10 20 30 40 50 600 10 20 30 40 50 60 0 10 20 30 40 50 60

il depth (cm)

4 FREMEFERTEMNARLEEHRA. RETELIBEMTERENTL
Fig. 4 Vertical variations of salinities of 0—60 cm soil under film and between films with different moistube depths of
moistube-irrigation under plastic film mulching

Pl rb t S EURERS (], ESS i %); EFS AEMAY); EFF 4590, LFF A4 A . t is soil sampling time; ESS is the early
seedling stage; EFS is the early flowering stage; EFF is the early fruiting stage; LFF is the last fruiting stage.

R2 TRMATFERTEMALERRAHTELERAN LREB R EER

Table 2 Relative desalination rates of 0—60 cm soil under film and between films at the last fruiting stage of tomato under different

moistube depths of moistube-irrigation under plastic film mulching %
HIXT i E: % Relative desalination rate
(CEELIBURTS 0~10 cm 10~20 cm 20~30 cm 30~40 cm 40~50 cm 50~60 cm
mobebe by Y B WA B BN R BUA B BV B0 By B
Under Between  Under Between  Under Between  Under Between Under Between Under Between
film films film films film films film films film films film films
20 -13.87b 10.89bc  —24.66a 13.60a  -12.03bc  5.89¢ —11.43c¢ 3.45¢cd 1.88cd 1.69d 0.85d 1.30e
15 —24.79bc 10.11bc  -32.28a 11.78a —14.60c 5.77¢ —6.77cd  3.82c 1.25d 1.03cd 1.24e 0.07d
10 -21.53a 3.20a —14.71ab  8.28ab —8.88bc  5.73b -3.12¢ 4.31c 2.00cd 1.68c¢ 1.88d 0.56d

TR A PR LR TE P=0.05 7K [R) S0 7 H R 1] 22 5+ 5. 3% - Different letters show significant difference among different depths of moistube

at 0.05 probability level.

WU, HOGIREFRMFEERRZEN 0~40 cm 78
BN, IEMZEHN 60 cmP? JEHERIAE T 2R 25
AEAE 0~60 cm JEFEIP, HIRMZ A 100 em™; i
IR AE 7 X, AR RS, IR
fER)Z G HFEM R, 10~20 cm 2N +
LAy O R/, MRS S AR B+ 2 & i,
TEF AR X TE B T A X B e i 3 IR Ak X B, X R
TR AR TR T —A RAFKER A, 014
A B I B HE AR, GO 2 A S S
ol - g R AR A b 220 R kb K R
YEDIOT FTARE AR XS KRB 78 . R0 B R g R

ANFHEATEI SR . BIRE, FH45G H e A )
W B, o AT K 18 i 45 il 2 2 1 B8 3h 73 Bt K
HEBR, Brib o R ARZ 3

AU T IROE I R 15 om B, PRERCR
A, & L2 DR R R R, BN S R
s RAR K. AR A H b T TR K R
B AR R AR — 5P,

TEAE 25 S 0% T i 5 K B, B 1
e sk Rk B PO R AR R, o
M 20 cm. 15 cm A1 10 cm JR AL P A iR P 4 815
KRS B R KR 65.2% ., 67.5%F1 64.1%,
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TR 3 B K 3938 A 5 in A K R L R 15 em
AbHRAS 4 2 R R R R K, N 28.12%, 1
15 cm HEURES 0 H R RA A T HFmA K, ik
R, G55 4R S04 P AR IR B0 A R RIS
SEUSIH VRS R AR — B, T N B E R R A 4
HRE e Rt — 2 e S % . ARUGRK T,
T R - KRB B R AN B 3, T RE
H1 3036 T FH 04 6 6 Ve Ak - 06 5 S 52 i 45
AN, HARE BT 3 o B ) TR TR R B A
8 DA KOS TR] R - SRR G I, T — A
FRHE
4 Eig

1) 7k 2 o R % o S P B S K R AR A A
LGSR DN RN O E N e S T
Tk BRI - EOK BN TR, RS R IRE
P3G, BEP . REIA] 3 S K R 2R EE N . T Y
HRRXT 4 5 S K R A A R

2) W R K AR S R AN B 3
PR f5 e b 9 o K iR B 1K o R Y R B
10~20 cm + /)2, Hit+EEEWN, #HE 15 cm B+
BEK RS . SHhE R,

3PN -8 AR /N F A, BEPY 0~40 cm £
b F R B ERARAS, B T, R O
W1, 40~60 cm 42 M AHXTRERRAS; BEfa] £ 3 ik
FRERRA, Mi#E 2 WEZEH/N, AR SOR
e B

NEAER, HIR 15 cm B, £ T2
M EK RS R R, 4 31EF] 26.05%F1 25.1%,
e FEH R
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