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Abstract

This study was carried out to investigate the applicability of alternating temperature control during night time
in a nursery seedling production. Three groups of samples were exposed to three different environmental
conditions for 6 days from 18:00 to 09:00; one was constantly 15 ‘C, another was alternating between 15 C
for 2 hours and 11 C for 2 hours, and the other was alternating between 15 C for 2 hours and 11 C for 4
hours. Leaf temperature and stem temperature was measured in real time. The influence of cold stress was
analyzed by flavonoid content and growth of tomato seedling. The temperature of leaves and stem became
equal to the ambient temperature over time, furthermore, there was no significant difference among the
treatments. In conclusion, it is considered that heating costs can be saved considerably, as the alternating
temperature has fewer effects on cold stress reaction by tomato seedling growth.
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Fig. 1. Variations of internal temperature of plant growth chamber and greenhouse by

three strategies

_4']_



EOIE 88 A| $20] 481 A AERA0| 0|2l B

=157 2h- 117 2h Leaf temp. =157 2h- 117 2h Leaf temp.
157 2h- 11T 2h Stem temp.=—=157 2h- 1112 2h Air temp.

30

25

]
(=]
1

Temperature(C)
= G

O T T T T T T
07.05.17 07.05.17 07.05.17 07.05.17 07.05.17 07.05.17 07.05.17
AM 3:00 AM 4:00 AM 5:00 AM06:00 AMO7:00 AMO08:00 AM09:00

Time of day

Fig. 2. Variation of leaf temperature and stem temperature of tomato seedlings on night
alternating temperature(15°C-2h, 11°C-2h)
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Fig. 3. Variations of leaf temperature and stem temperature of tomato seedlings on
night alternating temperature(15°C-2h, 11°C-4h)

_42_



dee ool sleo] s mE ]
WOk} obR|gA Z9) 712wt v]
2 7leo] 4a% % geo] e Boy
o} GolxlAn] £

™

W r
:.oL_',
>,
koo
BN =N = 1= )

i

s rfo
lo

Hu
v
iy

i)

o

Bk ek APl Uekich, Al ool 74

A% 7leol FAH 44T ) Fl2Et 7]

oo&=

Journal of Practical Agriculture & Fisheries Research

Qo

eurt @ Assle oz Uepion], gee
Jleurt o =7 sk Zoe Uepdtt
f“\ﬂ 25 dAo] 15°ColA 11°CZ BHiY
0 7122 15°ColA 11°C2 shfshet] 8% A
A= 7*O§ UEIHT &7+ @2 B4
shpaEst Lglon), 08 Folt deu 2]
25} ujas 222 gRjshe 2o ekt
(Fig. 4).

——15% 2h- 117 4h Leaftemp. —15% 2h- 117 4h Leaftemp.
157 2h-117 4h Stem temp.——157 2h- 117 4h Air temp.

16

15 -

Temperature(C)
o =

[y
3]
1

f

11

10 T

07.05. 17 AM 4:00

07.05. 17 AM 4:10

07.05. 17 AM 4:20 07.05. 17 AM 4:30

Time of day

Fig. 4. Variations of leaf temperature and stem temperature of tomato seedlings when
temperature in growth chamber changed from 15°C to 11°C
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Fig. 5. Difference of plant temperature of tomato seedling and ambient temperature on
night alternating temperature(15°C-2h, 11°C-2h)
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Table 2. Tomato growth on constant temperature and alternating temperature

Stem Number of

Shoot fresh
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