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Effects of drip irrigation uniformity coefficient
on tomato growth in solar greenhouse

LIANG Bohui' > NIU Wenquan®** GUO Lili* YANG Xiaokun® LI Xuekai’
( 1. Ningxia Institute of Water Resources Research Yinchuan Ningxia 750021 China;
2. College of Water Resources and Architectural Engineering Northwest A&F University Yangling Shaanxi 712100 China;
3. Institute of Soil and Water Conservation Northwest A&F University Yangling Shaanxi 712100 China;
4. Institute of Soil and Water Conservation CAS & MWR Yangling Shaanxi 712100 China)

Abstract: In order to explore the reasonable uniformity coefficient of drip irrigation on tomato growth in solar
greenhouse the experiment set three different drip irrigation uniformity levels 65% ( Cl1) 75% ( C2) and 85%
(C3) and three different irrigation levels 190 mm ( I1) 220 mm ( 12) and 250 mm ( I3) . The results showed
that the uniformity coefficient of drip irrigation had no significant effects on plant stem height and plant height
growth ( P>0.05) and had significant effects on stem growth ( P<0.01) while the irrigation amount and the inter—
action between the irrigation uniformity coefficient and the irrigation amount had no significant effects on the growth
of stem height ( P>0.05) . The irrigation amount had significant effects ( P<0.01) on tomato quality indexes such as
soluble sugar lycopene vitamin C and soluble solids ( except organic acid) but the irrigation uniformity coeffi—
cient and the interaction between two factors had no significant effects ( P>0.05) on tomato quality index. Irrigation
amount uniformity coefficient of irrigation and the interaction between the two factors had no significant effects on
fruit shape index ( P>0.05) . Therefore when the uniformity coefficient of irrigation was 75% and the irrigation a—

mount was 190 mm the quality of tomato was the best. Under the whole growth period the uniformity coefficient of

:2019-05-09 :2020-01-09
e 7 (2016YFC0400202) ; (51679205) ; ( )
( 2018BBF02015)
(1993-) o E-mail: liangbh229@ 163.com
(1971-) o E-mail: nwq@ nwsuaf.edu.cn



38 38

drip irrigation was 65% ~85% and the uniformity coefficient of soil moisture content was 85% ~95% which met
the needs of tomato growth. Therefore it is possible to consider reducing the current standard of drip irrigation uni—
formity coefficient of greenhouse crops in the northwest region.

Keywords: drip irrigation; irrigation uniformity coefficient; irrigationt amount; greenhouse tomato; growth; quality
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Fig.1 Plane of experimental plot
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Fig.2 Effects of irrigation amount and drip fertigation uniformity coefficient on plant height and stem of tomato
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Table 1  Analysis of variance on plant height and 14
stem of tomato growth period 5
Resources of variance Height Stem diameter Table 2 Root root growth characteristics
1 0.059NS 0.000* * /em /em? /em?
Cu 0.096NS 0.325NS Treatment  Root length Root area Root forks Root volume
IxCu 0.151NS 0.401NS Cl1I1 1636.35 485.47 2744 13.76
C211 2302.58 753.02 3822 20.69
'L  Cul o NS P>0.05 311 1780.73 589.43 3363 16.00
¥ %ok P<0.05 P<0.01 ClI2 2858.17 980.23 6957 27.86
Cc212 2554.47 841.95 7053 23.03
° C312 2806.10 923.46 6164 25.31
Note: I DIrrigation amount; Cu: Irrigation uniformity coefficient. NS C113 2221.10 765.26 5433 21.22
means no significant difference at P>0.05 level * and * * means signifi- G213 2249.66 732.19 5156 19.12
" C313 2856.92 875.79 9598 22.32
cant differences at P<0.05 and P<0.01 levels respectively. The same below.
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Fig.3 Photosynthetic pigment content of tomato at fruiting stage in different treatments
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Table 3  Effects of irrigation uniformity coefficient and irrigation amount on fruit quality of tomato

C

Treatment Soluble solid/% Vitamin C/( mg * 100g™") Organic acid/% Soluble sugar/% Soluble sugar/%
C111 5.13+£0.06ab 11.59+1.46a 0.28+0.04ab 0.29+0.03e 10.97+2.11bc
C2I1 5.33+£0.58a 12.69+0.86a 0.21+0.09b 0.19+0.08f 15.70+2.26a
C3I1 5.57+0.21a 8.56+0.61bc 0.25+0.07ab 1.35+0.08a 13.67+3.09ab
Cl112 5.17+£0.21ab 8.88+0.95b 0.28+0.03ab 1.26+£0.05b 8.93+1.34cd
C212 5.23+0.40ab 7.95+1.42bc 0.27+0.03ab 0.60+0.05d 5.20+0.26e
C312 5.47+0.38a 8.44+0.79bc 0.32+0.04a 1.20+£0.03b 7.07+1.59de
C113 4.70+0.44bc 6.84+0.80c 0.31+0.00a 0.79+0.02¢ 5.00+0.40e
C2I3 5.00+0.00ab 7.26+0.45hc 0.29+0.06ab 1.36+0.02a 7.63+£0.51de
C313 4.27+0.21¢ 3.96+0.60d 0.28+0.02ab 1.39+£0.01a 4.57+1.04e

ANOVA
I 12.315* % 61.732%* 2.550NS 346.219* * 54.990* *
Cu 0.751NS 16.763* * 1.149NS 424.021** 1.428NS
1xCu 2.536NS 5.205%* 0.815NS 226.581** 5.695**
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C . Table 4  Contribution amount and cumulative contribution
222 amounts of tomato quality under principle component
X Principle Contribution Cumulative contribution
( 1 ) N component amount /% amount /%
(X5) C(X5) (X,) X, 53.783 53.783
(X4)5 4, 4 X, 20.426 74.209
. C X3 16.040 90.249
0.24 3 X, 7.484 97.733
90.249% X5 2.267 100.000
VA
7=0.5381Z,+0.2047,+0.160Z, (2) 5
7 | 5) Table 5 Comprehensive evaluation results of tomato quality
’ el Treatment Z 2 Zs 4 Sort
"ec €]
C2
11 C111 0.2944 0.2792 11.5883 2.0695 4
c21 0.1892 0.2066 12.6933 2.1748 1
° C3I1 1.3524 0.2524 8.5617 2.1489 3
75% 190 mm, Cl12 1.2605 0.2769 8.8767 2.1549 2
C212 0.6022 0.2747 7.9533 1.6526 7
C312 1.1963 0.3160 8.4350 2.0577 5
6 CZ( I, C113 0.7931 0.3127 6.8367 1.5843 8
12) CI( 13) €213 13599  0.2870  7.2633 1.9523 6
2 C1 C313 1.3855 0.2792 3.9583 1.4357 9
6
Table 6 Effects of irrigation uniformity coefficient and irrigation amount on fruit shape of tomato
/mm /mm /g /em?
Treatment Fruit diameter Fruit length Fruit shape index Average fruit weight Average fruit volume
i 66.06+2.32a 55.71£1.93a 0.84x0.01a 158.412+5.89a 157.56127.79a
cail 68.84x1.84a 57.30+1.71a 0.83£0.01a 172.931+8.16a 172.252+0.32a
311 66.42+0.89a 56.07+0.2a 0.84x0.01a 161.663+1.2a 158.620+3.25a
cin 65.32+2.21a 54.97+2.58a 0.84+0.01a 152.933+4.92a 150.371+2.83a
C212 68.06+1.31a 58.13+1.75a 0.85+0.02a 179.974+5.12a 176.131+£6.45a
C312 66.86+1.65a 56.33+1.65a 0.84+0.01a 164.503+4.78a 160.811+3.64a
C113 70.99+1.99a 60.23+3.84a 0.85+0.03a 181.631+8.98a 182.491+9.85a
C213 66.94+2.54a 56.30+£0.99a 0.84+0.02a 168.413+7.03a 165.020+8.21a
C313 65.74+5.02a 55.26+3.87a 0.84+0.02a 151.371+1.62a 157.803+1.09a
ANOVA
I 0.505NS 0.393NS 0.310NS 0.019NS 0.328NS
Cu 1.009NS 0.839NS 0.033NS 0.534NS 1.081NS
IXCu 2.403NS 2.308NS 0.606NS 0.500NS 1.3377NS
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Fig.4 Mean value of soil moisture uniformity coefficient in the whole growth period under different soil layers
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