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Impact of water and nitrogen coupling on quality of greenhouse
tomato with furrow irrigation under film
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Abstract: Impact of water and nitrogen coupling on tomato quality indicators (organic acids, soluble sugar, Ve, ni-
trate, sugar acid ratio) with furrow irrigation under film was studied in this paper by using multi-objective evaluation with
principal component analysis. Two irrigation levels (1485 m’*hm™2 and 2080 m®* hm~2) and three N levels (225
kg-hm™2, 410 kg-hm~? and 630 kg*hm~2) were used in this study. The results showed that irrigation and nitrogen
amount as a single factor, in combination with water and nitrogen interaction, affected tomato quality indicators in differ-
ent degrees. Increasing irrigation amount improved tomato fruit organic acids, nitrate content; while excess or lack of ni-
trogen reduced tomato fruit soluble sugar content, Ve content, sugar acid ratio. Nitrate content in the fruit increased with
increase of nitrogen, decreased with increase of irrigation volume. By using multi-objective evaluation of tomato quality
indicators with principle component analysis, we draw conclusion that low water medium nitrogen process ( Wygss Nujo )
had highest colligate index, on other hand, high water high nitrogen process (W,450Ng30) had the lowest one.

Keywords: furrow irrigation under membrane; water and nitrogen coupling; tomato; quality; principal component

analysis; comprehensive evaluation
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Table 1 Experimental design

7K Z B Irrigation quota/(m’+hm~2) J ¥ /K XK 3 Imigation times

BiEAE BREKE
A kR #9 F A P BRI
b Total nitrogen Total irrigation . . . .
. . Seeding stage Flowering stage Fruit bearing stage Mature stage
Treatment requirement requirement
/{kg-hm™?) /(m* hm=?) k] W EB W B WH BB wH
Quota Times Quota Times Quota Times Quota Times
WiassNass 225 1485 260 1 175 2 175 3 175 2
WisssNaso 410 1485 260 3 175 2 175 3 175 2
W 485 Ne3zo 630 1485 260 1 175 2 175 3 175 2
WaosoNazs 225 2080 260 1 260 2 260 3 260 2
WaosoNaro 410 2080 260 ] 260 2 260 3 260 2
WaosoNeso 630 2080 260 1 260 2 260 3 260 2
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Table 2 Effects of different treatments on the quality of tomato

L03: ] R AR Ve MR BRI
Treatment Soluble sugar/ % Organic acid/ % /(mg-g™") Nitrate/(mg-kg ") Sugar/ Acid
W 1assNazs 3.80¢C 0.36dD 0.18cCD 9.83¢E 11.09aA
WiaasNaio 4.47aA 0.40cC 0.22bB 17.75¢C 11.62a4
W 145 Neso 3.39¢E 0.51aA 0.19¢C 26.82aA 7.20dC
WagsoNz2s 3.50dDE 0.42¢C 0.18cdCD 7.65(F 9.28¢B
WaosoNato 4.20bB 0.49bB 0.24aA 15.34dD 8.96¢cB
W a0s0Nezo 3.58dD 0.51aA 0.17dD 22.24bB 7.474C
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Note: Same letter indicate no significant difference, different letters indicate significant difference; capital letters refers to level 0.01; small letters refer to

0.05.
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Table 3 Eigenvalues(E), contribution rate(CR), and cumulative

contribution rate( CCR) on correlation matrix

No LA TR/ % RBUTmRE/ %
E CR CCR

1 2.00416 50.10412 50.10412

2 1.59235 39.80864 89.91276

3 0.32731 8.18285 98.09561

4 0.07618 1.90439 100
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LZAVMME: F = 0.5010F, + 0.398F,
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Table 4 Comprehensive evaluation results of different treatments

WiagsNaos 0.855996  ~1.52255 -0.17712 3
WisssNaro 1.560916 0.824364 1.110116 1
WiassNeso - 1.84583 0.631092 -0.67358 4
WaosoNaos 0.101803  -1.50151 -0.5466 5
WaosoNato 0.930014 1.519449 1.070678 2
WaosoNeso - 1.6029 0.049155 -0.78349 6
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