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Effects of burying depth on growth of tomato and soil moisture
dynamics by moistube-irrigation in green house
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Abstract: In order to verify the effects of moistube-irrigation 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 afier 94 days of
planting, the buried depth at 15 cm 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 pho-
tosynthetic rate and WUE within all of the four treatments employed in this investigation, resulting in yield increases of
3.24% and 7.45% more at buried depth at 15cm than those at buried depths at 10 cm and 20 cm, respectively. The
temporal variations of soil water content along vertical distribution were different under different buried depths, with the
buried depth at 15 cm 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 sec-
ondary .

Keywords: Moistube-irrigation; burying depth; working pressure; growth characteristics of tomato; soil moisture
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Table 1 Test design

fb 3 HPR JE 37Kk SAHE K
Burying depth Pressure Irrigation water
Treatment
/em /cm /mm
Tl 20 180 210.88
T2 15 140 211.84
T3 15 180 224.37
T4 10 180 270.24
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Fig.1 Effects of different burying depths and pressures

on tomato plant heights
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Fig.2  Effects of burying depths and pressures

on tomato stem diameters
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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
W@ A2 H-5A19H) HAELRWI(S H20H -6 A 16 H)
g st Seedling stage( April 25 — May 19) Rewarding(May 20 - June 16)
Treatment
A B C D A B C D
Tl 20.55bB 3.05abA 23.60cB 0.85cB 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
ZEREMI6 A 1T H-7H20H) SERAMGTA20H -8 10H)
AL B Results the height (June 17 - July20) Results the end (July 21 — August 10)
Treatment
A B C D A B C D
Tl 120.23bB 0.77abA 121.00cB 3.14¢B 35.10bB - 3.70abA 31.40cB 1.40cB
T2 119.98bB 1.02abA 121.00bcB 3.32beB 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

L F, AR B KE (mm) , B— K AE & (mm) , C—B BEFEZK & (mm) , D—B BEFEZK 38 B (mm-d '), (B= A~ C,D=C/t), 2.a,
b,e AP HFER P=0.05 K TR BEEZE A, B, CABIFMR P=0.01 KFEFH B EMEE R,

Note: 1.A—Stage of irrigation water(mm), B—Soil water variation(mm), C—Stage water consumption(mm), D—Stage water consumption intensity( mm

«d™"), 2. a,b,c showed significant differences in DSL(P =0.05); A,B, C showed significant differences in DSL (P =0.01), and hereinafter.

R3 AELEXFEMZEMNKSF ABEH T
Table 3  Effects on tomato yields and water use

efficiencies with different treatments

g AR FEAK IKIIF AR
OS] YiPl(j Irrigation Water Water use
Treatment om h -2y water consumption efficiency
ghm /mm /mm  /(kg*hm™2-mm™")
Tl 93039.45d  210.88c 209.2b 444 .74b
T2 94175.18¢c  211.84c 210.3b 447 8la
T3 99974 .26a  224.37b 222.9b 448.52a
T4 96832.63b  270.24a 268.8a 360.24c

Ho, T3 /) WUE fx K, 58] T 448. 52
kg-hm™Z-mm ™', 292 T1 ZLFEAY 1.008 f%. T2 F1 T4
ARFEAY 1.002 F5H01 1.245 £, T3 AR AR ™ i e
L TR N 99 97426 kg hm ™2, 23 BI#E T1.T2 F
T4 PRI 7= 7.45% 6. 16% F11 3.24% , T4 b3 HE
WIREE/N, B, i oK, R TEazE &K,
K3 F A RRAR, S BOX AL BAE K R T1 AR 3
PR K IR IZ BB K %5 K 53 vl fig
RN RO, PRI Ah B2 o 7 d R K 43 )
FHARIAR , 25 0 3 8] 7K 73 R 803 i A2 A B 5 B
MK 3 R R AR A AL, AR 3 B W] LR
P UK AR R ARG AR S ik 2R A
et 751 RN AR AL G B A — B, 7 =K 3
FHALRI R T3 AR, UEBHIIR 15 em, JE 37K Sk

180 cm B 114 &b B 5 305 'L 7 Ah AR A<, A A 77 i T
B, BA KA
2.5 BRMITIEEN TEKSHEHNEMm
2.5.1 EMNEBEKRSFHENH A ARKTH
eI N IEAT , R ZRE NI, H R KA AE 85 m LA
T, HARE A & iR A 2, AT 2 T KR4
RICRGER NN KA ZRE K 2 AEPIAR
FXF KA TR R 5, I 60 em LA
T2 AR I AEPAR R AELL L, A
TR FELE 0~ 60 emo K T1.T3.T4 ZbFH
(JEF17K 35344 180 cm, HIFEAK K H : 20 em, 15 cm, 10
em) THAFETI 0~ 60 cm IR K175
BT, A5 A B AR AT Ay R0 a5, 7 ST P A ] 5
5 K FR AR I 4 S B o

Il 4 n] L R TR A 3 5 K R B ) AR
2R, FE0~10 em TJ2HEN,6 H 3 HZ
HII,20 em A1 15 em HLR I + 585 KRR L0000, 10
em PR 1Y 38 T K REF LG K B EIRE, 5 A
23 HZ A, 10 cm #4385 K AR T HoAth p5 4
HETR 10T B ] P 25 A R R SOk 43 3
FOKRIEAG, L nl 0 5 A 23 H 2Z /0% i i £ 2R
RIGHZAMAELIERIZLUT 10 em 47,3 H %
A B AR R ISOK 4330 R, AR B Rk
F BT Y 10 em 3R H 458 & K R KT 20
em A 15 em IR, 20 em SRR 52 S K R AL,



G 28« Bl A SR Yl 5 T A R K B A AR 127

—e— 1 £20cm Buried depth of 20 cm  —s— 3 7% 15cm Buried depth of 15 ¢cm  —&— 3 £10cm Buried depth of 10 cm

c\°§ 19
8
28 14
“g 9
e
4% 4 : ‘ : ! : :

“ 05-12  05-23  06-03 06-14 06-25 07-06 07-17

H 1] Date(M-d)
(a) 0~10cm L JZ 1= 3 75 7K %
Soil water content at the depth of 0~10 cm

©524r
¥ 5 194
12
wmz 94
-H% 4 s s s s s s

“ 05-12 0523 06-03  06-14 06-25  07-06  07-17

I1 391 Date(M-d)
(¢)20~30cm+t jz L H K H
Soil water content at the depth 0f20~30 cm

© § 19r
- En
L3 14”—__.\././__.——0———0
g
s %k
3

w2

212 0523 06-03  06-14  06-25 07-06  07-17
[ 1] Date(M-d)

() 40~50cm I 2t L35 K &%
Soil water content at the depth of 40~50 cm

f=1
o

7K /%
= o

A
=1

Soil water content
O

1 4%
S

-12 05-23  06-03 06-14 06-25 07-06 07-17
H 1] Date(M-d)
(b) 10~20cm1- 2 £ 355 7K %
Soil water content at the depth of 10~20 cm

5-12 05-23 06-03 06-14 06-25 07-06 07-17
[ 14 Date(M-d)
(d)30~40cm1- 2} L3 K%
Soil water content at the depth of 30~40 cm

(=}
[

—_— - -
Ao N E
! »

K%

Soil water content

f=1

el
1

3RS K H/%

Soil water content
© = ©
Ny

212 05-23  06-03 06-14 06-25 07-06 07-17
[ 1] Date(M-d)

() 50~60cm 1L J7 1 3 % /K &%
Soil water content at the depth of 50~60 cm

S

B4 RUETFIERIT 0~ 60 cm TERETEKSHTTHAING

Fig.4 Temporal variations of soil water content under different burying depths between 0 and 60 cm
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