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Effect of different irrigation patterns on yield and water use

efficiency of Tomato in Greenhouse

LIU Ying, ZHANG Yu-long, ZHANG Kai, QI Jin-hu
(Land and Environment Institution of Shenyang Agricultural University , Shenyang , Liaoning 110866, China)

Abstract: A field plot experiment of tomato was conducted in the greenhouse to study the effect of three irrigation

methods, namely subsurface irrigation, furrow irrigation, drip irrigation, on nutrient uptake, yield and water use effi-

ciency to tomato. Results showed that, under the same conditions , the yield of sub irrigation was 1.9 times to furrow ir-

rigation and 1.2 times to drop irrigation, drop irrigation was 1.6 times to furrow irrigation at per cubic meter of water

consumed . The soil water suction of drop irrigation was 24 .20 kPa, subsurface irrigation was 23.11 kPa, and furrow irri-

gation was 22.01 kPa. The temperature of soil showed small differences. The nitrogen content of furrow irrigation was

higher than drop irrigation and subirrigation. Drip irrigation could promote the absorption of nitrogen in tomato’ s nutri-
g P g g p g p p g

tional organs. The two methods could significant effect water saving and yield improving. Subsurface irrigation and drip

irrigation are the ideal irrigation mode in tomato cultivation.

Keywords: different irrigation patterns; tomato; nutrients absorption; water use
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Table 1 Physical and chemical properties of experimental soil

AL e e X0 AL A Y

pH Organic matter Total N Total K Total P Avai. K Avai. N Avai. P
/(g kg™) /(g kg™") /(g kg™) /(g kg™") /(mg-kg™!) /(mg-kg™!) /(mg-kg™")

5.79 10.88 1.34 22.09 0.43 86.15 55.28 37.08
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Table 2 Effects of different irrigation methods on yield and water use efficiency

T o HEWEE B KUK HAYCHEK NS ES
HEWEAL 3 Dry matter Yi l;l Irrigation Irrigation Watering levels Water use
Treatment weight J(k lim’ 2) quota times per once efficiency
/(g kk") 8 /(m®*+hm™?) V278 /(m*+hm~2) /(kg*m™?)
JHUE Drip irrigation 55.6h 95904a 1362b 14 97b 70.41b
BHE Subsurface irrigation 60.4a 98580a 1184¢ 16 T4c 83.26a
VAHE Furrow irrigation 53.8b 89901b 2038a 11 185a 4. 11c

RS E ARNG PR Z SRR E 5% BEKT-. TR

Note: The different small letters shown significant difference at 0.05. The same as below.
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Table 3 Different irrigation treatment on soil

water suction and soil temperature

L HOKW ) /kPa TR/
" Soil water suction Soil temperature
A — —
Treatment ‘Tiz‘lg{ﬁ ’Iﬂ‘(ﬁgﬁ EFL’Q{E ’I'/]‘(ﬁ;%f‘
Average  Standard Average  Standard
value deviation value deviation
. {ﬁﬁ& . 24.20a 8.1 23.09a 1.21
Drip irrigation
éj#ﬁ - 23.11a 8.5 22.68a 1.77
Subsurface irrigation
T

22.0la 4.7 22.99a 1.16

Furrow irrigation
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Table 4  Alkali-hydrolysable nitrogen content of tomato in 0 ~ 20 cm soil

AT Al Avai. N/ (mg-kg™")

VY F—H H= VN e .
AL it o il WA R R
Treatment Seedlin; IR Ik ] Incipient Metaphase Terminal
l J The first fruit The third fruit /lp it l tp"t‘ l .
siage swelling period swelling period matunty maturty slage
T Drip irrigation 110.34a 134.98b 152.95a 153.96a 153.85a 151.76a
B Subsurface irrigation 101.00ab 150.18a 156.70a 157.90a 158.87a 141.27b
YHME Furrow irrigation 91.92b 146.17ab 162.41a 158.11a 162.82a 147.39ab
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Table 5 Nitrogen content of tomato in protected field with different irrigation treatments
4% &1t Total N content/ %
A _— 4
s Plant it BOWR BOMR pwem s heow
Treatment i SRR SRR Incipi Metanh Terminal
parts Seedling The first fruit The third fruit neipient elaphase ermin
stage swelling period swelling period maturity maturity stage
H Root 6.97Aa 5.63Bg 4.32Ef 5.24Ce 4.80Def 5.43BCed
'ﬁﬁg 2 Stem 6.42Bb 7. 11Ade 5.46CDe 4.74Kf 5.04DEe  5.82Cc
TP
irrigation I Leaf 8.98Bc 11.27Aa 9.87Ch 9.19Ba 7.81Dab 7.11Ea
R Fruit — 7.57Ac 7.87Acd 7.24Acd 7.58Abc -
R Root 6.97Aa 5.55Bg 4.29Cf 4.39Cfi 4.36Cg 5.19Bd
Bk 2% Stem 6.42Ab 6.38Af 5.26Ce 4.12Ei 4.47Dfg 5.85Bc
Subsurface .
irrigation i Leaf 8.98Cc 10.78Ab 9.698Bb 8.03Db 6.90Ed 6.35Fb
JRAL Fruit — 7.37ABed 7.66Ad 7.00Bd 7.45ABc —
2 Root 6.97Aa 5.56Bg 4. 15Ef 4.57Dfi 4.78CDef 5.05Cd
GRL 2% Stem 6.42Bb 6.82Ae 5.21De 4.45Ffi 4.81Eef 5.70Cc
Furrow
irrigation I Leaf 8.98Cc 11.25Aa 10.33Ba 8.39Db 8.01Fa 7.17Fa
RS Fruit — 7.40Bcd 8.10Ac 7.52Bc 7.35Bc —
TE : AT B AN RR 'S P REFROR 22 538 8 5% R E /KK
Note: The different capital letters shown significant difference at 0.05.
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