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Table 1. The containers of different root zone temperature treatments

Medium volume

Treatment Root temperature Containers (Liter/plant)
A Reducing” Minor medium plastic bag 1.5
B Reducing Trough 30.0
C Natural Trough (CK) 30.0

“Reducing root temperature by cool water of water chiller and copper tube
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Table 2. The root zone temperature of different treatments during tomato growth period”

Treatment” Temp. Max. temp. Min. temp. Avg. temp.
___________________ [0 P ——
Air temp. 43.7 26.2 33.5
A Root 30.0 24.9 27.8
B temp. 30.5 24.8 28.2
C 38.8 27.1 30.9

“Description in Table 1. (A: Minor medium plastic bag for reducing root temperature, B: Trough for reducing root
temperature, C: Trough (CK) )
¥ Aug. 21-Dec. 1, 2020
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Table 3. The effects of root zone temperature treatments on the characteristics of tomato at harvest stage

Leaf
Treatment” Plalzirl;;lght Stem(lilr:;qeter length width thickness No.
(cm) (cm) (mm) (No./plant)
A 200a” 11.8a 49.3a 43.0a 0.14a 19.0a
B 201a 11.3a 47.8a 43.3a 0.13ab 21.5a
C 213a 13.0a 52.0a 45.8a 0.12b 21.2a

“Description in Table 1. (A: Minor medium plastic bag for reducing root temperature, B: Trough for reducing root
temperature, C: Trough (CK) )
¥ Means with the same letters in a column were not significantly different at 5% level by least significance difference.
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Table 4. The effects of root zone temperature treatments on the fruit characteristics of tomato at
different harvest stage”

Fruit Total soluble solid
Treatment” height diameter thickness weight (' Brix)
(cm) (cm) (mm) (g/fruit)
early harvest stage
A 3.76a 5.11a 6.17a 52.6a 4.83a
B 3.40ab 4.79a 6.76a 41.2a 5.14a
C 3.37b 4.82a 6.10a 43.0a 4.84a
middle harvest stage
A 3.74a 5.18a 7.17a 54.0a 4.33a
B 4.27a 5.51a 7.44a 76.5a 4.34a
C 3.92a 5.18a 7.12a 59.3a 4.44a
late harvest stage
A 3.96a 4.97a 7.43a 57.1a 4.30a
B 4.19a 5.29a 7.48a 67.1a 4.27a
C 4.12a 5.30a 7.39a 65.0a 4.23a

“Description in Table 1. (A: Minor medium plastic bag for reducing root temperature, B: Trough for reducing root
temperature, C: Trough (CK) )

YMeans with the same letters in a column of each stage were not significantly different at 5% level by least
significance difference.
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Table 5. The effects of root zone temperature treatments on the N, P, K, Ca and Mg contents in leaf at
tomato harvested stage

Treatment” N P K Ca Mg
----------------------------- )
A 2.01a” 0.36a 2.76a 4.88b 0.94a
B 2.25a 0.44a 3.15a 5.90a 1.01a
C 2.17a 0.43a 2.99a 6.05a 0.99a

“Description in Table 1. (A: Minor medium plastic bag for reducing root temperature, B: Trough for reducing root
temperature, C: Trough (CK) )
YMeans with the same letters in a column were not significantly different at 5% level by least significance difference.
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Table 6. The effects of root zone temperature treatments on the N, P, K, Ca and Mg contents in stem at
tomato harvested stage

Treatment” N P K Ca Mg
----------------------------- (%) mmmmmmmmmmememeeoeeiooiooooo
A 1.09¢" 0.34a 2.67a 1.06b 0.49a
B 1.32b 0.34a 2.69a 1.21b 0.59a
C 1.49a 0.26b 2.87a 1.42a 0.58a

“Description in Table 1. (A: Minor medium plastic bag for reducing root temperature, B: Trough for reducing root
temperature, C: Trough (CK) )

Y Means with the same letters in a column were not significantly different at 5%(*) or 1% (**) level by least
significance difference.
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Table 7. The effects of root zone temperature treatments on the N, P, K, Ca and Mg contents in root at
tomato harvested stage

Treatment” N P K Ca Mg
----------------------------- (%)

A 1.59a” 0.19a 2.18a 1.50a 0.31a

B 1.55a 0.19a 2.07a 1.54a 0.35a

C 1.83a 0.17a 1.84a 1.66a 0.32a

“Description in Table 1. (A: Minor medium plastic bag for reducing root temperature, B: Trough for reducing root
temperature, C: Trough (CK) )
¥ Means with the same letters in a column were not significantly different at 5% level by least significance difference.
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The Effect of Reducing the Temperature of
Tomato Root Zone on the Growth of Tomato in
Greenhouse!

Chen-Yang Tai ?, Chung Teh Sheng ® and Yun-Sheng Tien *
ABSTRACT

This study aimed to study the effect of reducing root zone temperature on the tomato growth in
greenhouse. The results showed that the use of root zone cooling equipment at high temperature can cool
the treatment group by about 8°C compared with the control group. Regardless of tomato horticultural
traits such as plant height, stem thickness, leaf length, leaf width, leaf thickness and number of nodes, or
tomato fruit traits such as fruit length, fruit diameter, single fruit weight and total soluble solids, there was
no significant difference between treatments. The results of elemental analysis of leaves and roots showed
that there was no significant difference in the content of inorganic nutrients such as nitrogen, phosphorus,
potassium, calcium and magnesium between treatments. The results of elemental analysis of the stem
showed that the nitrogen and calcium content of the control group without root temperature reduction
(treatment C) was significantly higher than that of the treatment group with root temperature reduction
(treatment A and B), while the phosphorus content showed the opposite trend. Based on the results of this
experiment, if we only use the method of lowering root temperature (the root temperature can only be
reduced to 30°C under the highest temperature), its single fruit weight is still too small (41-76 g) and
cannot meet the requirements of premium products. It will not be able to overcome the obstacles to the

economic production of tomatoes at high temperatures, and we still need to find a better way.

Key words: tomato, root temperature, greenhouse, fruit weight
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