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Simulation Model of Tomato Fruit Diameter and Fruit Shape

Index Based on Temperature and Solar Radiation

TENG Lin' ,CHENG Zhihui'* ,LAI Linling' , CHEN Xuejin' and FENG Wuhuan®
(1. College of Horticulture, Northwest A&F University, Yangling Shaanxi 712100, China;
2. Xi”an Agricultural Technology Extension Senter,Xi’an 710061,China)

Abstract: In this study,two models of fruit diameter and fruit shape index in greenhouse tomato were
developed based on the effects of temperature and solar radiation on fruit growth using total effective
accumulated temperature and PAR (TEP) as prediction index. Other planting data was collected in
greenhouse to validate the model. The results showed that, the root mean squared error (RMSE) be-
tween the simulated and measured values of fruit diameter on the 1st to 5th sequence fruit was 1. 14
cm,0. 68 cm,1. 06 cm,1. 30 cm and 0. 78 cm,respectively; RMSE between the simulated and measured
values of fruit shape index on the 1st to 5th sequence fruit was 0. 053,0. 035,0. 035,0. 094 and 0. 142,
respectively. The simulated values of tomato fruit diameter and fruit shape index agreed well with the
measured ones. The models developed in this study are applicable and can provide theoretical basis and
decision support for the production of greenhouse tomato.
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Table 1 Several parameters of each greenhouse
R i i KB /m 51 /m 1 /m PREE / cm 78R /cm
Plastic tunnel Variety Length Width Height Planting distance Row space
1 4 H Jinpeng 30.0 7.5 2.1 30 50
2 3 5 Fenguan 40. 0 7.5 1.9 30 48
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Fig. 1 Relationships of fruit diameters and fruit shape indexes with accumulative TEP after fruit setting
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Table 2 The mathematical formula of fruit diameters

and fruit shape indexes with accumulative TEP

BEE HOE SR AR B
Sequence of fruit Mathematical formula
W j=1 FD;=31.57X TEP;* 0.9835
Fruit j=2 FD;=13.61 X TEP,;" %% 0.9927
diameter j=3 FD;=15.95X TEP,% 0! 0.9842
j=4 FD;=12. 77X TEP;* 35" 0.9783
j=5 FD;=22.13X TEP,* 2" 0.9763

FSI,=2E— 05X TEP;* — 0. 0021

REUERC J=1 S rEp, 10,925 0.9601
Fruit shape j—2 fsolg,lz —0.0499 X Ln(TEP) + | oo0)
index  j=3 FSI;=1.091XTEP; % 0.9714
i=1 fsoléf —0.0302X Ln(TEP) + ) o2y
FSI,;=1E—05X TEP;* —0.0023 | o o)

j=5 U2
X TEP;+0.978
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Table 3 Comparison between simulated and
observed fruit diameters and fruit

shape indexes values in tomato

R HoE KR AR R

Sequence of fruit Mathematical formula

P 1 Y=0.8876X+1.7364 0. 9956

Fruit diameter 2 Y=1.1953X—0. 8459 0.9777

3 Y=1.1996X—0. 1332 0.9150

4 Y=1.3197X—0. 1423 0. 9349

) Y=1.0462X-+0.5908 0.9936

RIS B 1 Y=0.7190X-+0.4138 0.9144

Fruit shape 2 Y=1.8091X—0.7252 0.9195

index 3 Y=1.7543X—0.6904 0. 9041

4 Y=0.9151X—0. 0087 0.9611

5 Y=1.0788X—0.2223 0.9280
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