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Effects of Cultivation Methods and Root Space on Yield and Quality of Tomato in Solar Greenhouse

WANG Ya-ping' ,LI Yi-man' , HUANG Dai-feng® et al (1. College of Horticultural Science and Engineering, Shandong Agricultural Uni-
versity , Tai’an , Shandong 271000;2. Yantai Academy of Agricultural Sciences, Yantai,Shandong 265599)

Abstract In this experiment, “Shuofeng 688" was used as the test material. Cultivation methods include pot planting and bag planting, and
four root spaces were 10.0 , 7.5, 5.0 and 2.5 L. The effects of different cultivation methods and root space size on the growth, yield and
quality of tomato cultivated in solar greenhouse substrate were studied. The results showed that under the same cultivation mode, with the de-
crease of root space, the plant growth, net photosynthetic rate and yield of tomato decreased gradually, but the fruit ripened earlier and the
quality improved significantly. Under the same root volume , compared with bag planting, pot planting tomato had higher single fruit weight and

yield. Considering the yield and quality index, it was suggested to choose pot culture with 7.5 L substrate volume per plant.
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Fig.1 Changes of temperature and light intensity during tomato growth period
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Fig.2 Effects of cultivation methods and root space on tomato plant growth
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Table 1 Effects of cultivation methods and root space on dry matter

quality of tomato
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Table 2 Effects of cultivation methods and root space on photosynthet-

ic characteristics of tomato

e FH Dry weight//g HRE L
Treatment iR S 1 Root S:hOOt
Underground Aboveground ratio

CCK 8.19+0.03 e 157.31£2.46 a 0.04+0.01 ¢
CT1 8.45+0.34 e 124.15+0.55 b 0.07+0.01 f
CT2 10.80+0.35 d 117.34£0.24 ¢ 0.09+0.01 d
CT3 12.41+0.31 ¢ 91.41£0.94 d 0.14+0.01 b
DCK 12.12+0.26 ¢ 159.78+0.77 a 0.08+0.01 e
DT1 13.13+0.26 b 127.27+£3.73 b 0.10+0.01 ¢
DT2 13.03+0.24 b 125.13+0.77 b 0.10+0.01 ¢
DT3 15.62+0.16 a 93.25+1.07 d 0.17+0.01 a

T FSUANE/ING FREFR R AR b B ] 22 57 . 3 (P<0. 05)
Note ; Different lowercase letters in the same column indicated significant
difference between different treatments ( P< 0.05)
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ment  mol/ ( m’s) pmol/mol mmol/(m*+s)  mmol/(m’ *s)
CCK  17.43+0.34 a 271.50+6.66 b 8.40+0.22 bc 946.25+11.39 a
CT1 16.30+0.41 b 280.50+2.52 a 7.67+0.26 cd 759.50+1.73 e
CT2 16.23+0.78 b 281.00£5.72 a 7.33+0.65d  739.50+12.23
CT3 14.13+0.32 ¢ 281.25+6.18 a 5.93+0.12 e 566.50+9.91 g
DCK  17.20+0.22 a 267.25+2.63 b 9.43+0.17 a  931.50+4.65 b
DT1 15.50+0.79 b 278.00+6.48 a 9.06+0.23 ab 923.50+1.29 b
DT2 15.95+£0.52 b 278.25+5.85 a 8.03+0. 18 c¢d 875.00+8.21 ¢
DT3 14.58+0.36 ¢ 279.25+6.13 a 7.83+0.21 cd 805.25+5.32d
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Note : Different lowercase letters in the same column indicated significant
difference between different treatments ( P< 0.05)
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Fig.3 Effects of different treatments on tomato fruit ripening
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Table 3 Effects of cultivation methods and root space on tomato fruit

yield

- WA bR 787t
Treatment Slngle fruit Yield per Yield

weight /g plant/g kg/hm?
CCK 170.0+3.5a  3397.7+68.0a 113 560.5+2 368.5 a
CT1 168.3+3.1a  3360.2+68.8 a 113 065.5+2 089.5 a
CT2 152.1£3.8d 3 040.3+80.5d 101 607.0+2 511.0 ¢
CT3 144.1+3.2 ¢  2882.2+67.6 ¢ 96 147.0+2 148.0 d
DCK 159.0+£3.0b 3 177.7+62.8 b 106 062.0+2 011.5 b
DT1 155.4£2.1 ¢ 3107.0+54.3 ¢ 103 998.0+1408.5 b
DT2 151.1+4.5d 3 018.5+65.4d 100 060.5+2 976.0 ¢
DT3 137.8+3.9f  2754.9+70.0 f 91 528.5+2 574.0 e

TE: FISUARR/ING RN AN [R) Ak B[] 22 5 . 25 (P<0. 05)
Note ; Different lowercase letters in the same column indicated significant
difference between different treatments ( P< 0.05)
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Table 4 Effects of cultivation methods and root space on tomato fruit

quality
Jb AR LR T E BERR L
Treat- Soluble Organic Lycopene Sugar
ment sugar//% acid /% ne/'g acid ratio

CCK 3.84+0.02 e
CT1 4.60+0.03 ¢
CT2 4.41£0.03 d
CT3 5.09+0.16 b
DCK 3.96+0.03 e
DT1 4.34+0.03 d

0.56x0.01 a 64.24+1.64b  6.92+0.15 ¢
0.4420.01 ¢ 65.18+1.66 b 10.41x0.18 ¢
0.40£0.01 d 64.19+2.45b 10.92+0.44 ¢
0.36+0.01 e 73.38+1.05a 14.28+0.97 ab
0.47x0.02b 56.33+1.60 ¢ 8.41x0.37 d
0.4220.02 cd 47.32+1.75 e 10.24x0.34 ¢
DT2  5.01£0.04b 0.38+0.02e 52.55%2.35d 13.31=0.66 b
DT3  5.46+0.05a 0.38+0.0l e 66.75+1.10b 14.47+0.42 a
T FISIAF/ NG TR AN FIAL B E 2257 2.3 (P<0. 05)

Note ; Different lowercase letters in the same column indicated significant
difference between different treatments ( P< 0.05)
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