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Principal component analysis of effects of irrigation water quality and
quantity on tomato quality
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Abstract; In order to investigate the effects of different irrigation water quality and quantity levels on the quality
and yield of greenhouse tomatoes, principal component analysis was conducted for comprehensive evaluation of the
effects of three types of water, which were sewage, reclaimed water, and fresh water, and the irrigation amount on
the quality and yield of tomatoes. The results show that the accumulative contribution rate of four selected principal
components was 89.70% . There existed significant differences in vitamin C, nitrate, and soluble protein, but
insignificant differences in soluble sugar, yield, and irrigation water utilization efficiency with different irrigation
water quality and quantity treatments. Under the experimental conditions introduced above, the comprehensive
evaluation results of the data handled by the membership function ranking showed that reclaimed water with an
irrigation amount of 360 mm was the optimal irrigation condition. Average ranking results of the two sets of data

showed that reclaimed water with irrigation amounts of 320 mm and 360 mm had a better effect.
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Table 1 Different treatment designs

e KR T B e K T B e K TR 5 B/
mm mm mm
1-1 K 280 2-1 A7k 280 3-1 15K 280
1-2 K 320 2-2 Ak 320 3-2 157K 320
1-3 TEK 360 2-3 FLEK 360 3-3 75K 360

S MEBEATY KR AR 1 2 20 (1 ARRUBEK = 20 PRBUAK) T REIG BOBE K A %5 V Ik, MEBEAT A4k A2 M A2 A W (Hef iy
5% 3975 ~7d,pH FEE] 3.5 LIT) 43R 10 d 5 9957K , EM = oK =3 ¢ 100 (B4 100 L BOKH A EM §7K#E3 L) .
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Table 2 Water quality indicators in different treatments

p(NO3-N)/  p(NH}-N)/ p(EC)/ p(TP)/ p(TN) p(COD, )/ KIGFFHREEL

IR (mg - L") (mg- L") (ps - em™) ofl (mg-L7")  /(mg-L7") (mg- L") SORRND)

WK 8.71 2.12 145 7.89 1.7 15.3 18 —

157K 30.23 1. 45 662 7.94 8.6 42.34 3820 <10000
Ak 15.57 20. 01 149 7.23 6.2 35.3 642 <10000
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Table 3 Effects of different irrigation water quality and quantity on indicators

e p(TEmREL) / p(V¢)/ p(AIEMEN)/ p(AIEMER) / e/ TEWE B/ ‘ AR
(mg - kg™") (mg - kg™") (mg -« kg™") % (t+hm™) mm R/ (kg - m™)
1-1 48. 67 100. 11 222. 14 2.54 18. 16 280 6. 48
1-2 70. 07 133.78 180. 76 2.35 11.96 320 4.59
1-3 53.62 95.24 170. 61 2.46 4.83 360 3.16
2-1 20. 09 110. 83 463.78 2. 60 11. 61 280 4. 88
2-2 27.31 63.02 584. 55 2.37 14. 69 320 1.34
2-3 21.59 190. 88 583. 08 2.24 17.55 360 3.74
3-1 5.49 119. 09 691. 41 4.41 12.28 280 4. 15
3-2 30. 16 89.37 749.91 2.53 10. 71 320 3.35
3-3 58.27 77. 49 769. 29 1.76 11.39 360 4.39
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Table 4 Principal component coefficient matrices, eigenvalues, contribution rates, and accumulative contribution rates

. F A3 7RO o — k2 o F2M
By 171 %271 %371 sl P R
Vi1 0.36 -0.23 0.12 0.12 2.32 33. 11 33.11
V2 0. 10 0.22 0.53 0. 64 1. 80 25.76 58. 86
V3 0.16 -0.39 0.24 -0.38 1.29 18.38 77.24
V4 0.35 -0.05 -0.28 0. 44 0. 87 12. 46 89.70
V5 0.19 0.21 0.45 -0.55 0.48 6.78 96. 48
V6 -0.32 -0.19 0.37 0.26 0.18 2.50 98. 98
AW 0.08 0.47 -0. 06 -0.16 0.07 1.02 100. 00
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