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Abstract

This experiment was carried out to investigate temperature distribution in the double layer plastic
greenhouse and chilling injury to watermelons grown during a cold season. Temperatures on eastern
and western sides were about 6.2% and 14.7%, respectively, lower than that of central section in a
south-north oriented greenhouse. Daily mean temperature in the northern part was about 1-2°C
higher than that in the southern part of the greenhouse. In terms of vertical temperature distribution
inside the greenhouse, temperature at ground surface was approximately 1°C lower during the day
and 0.5°C higher during the night than that in the upper part, 2 m from the ground surface. Leaf
mould medium kept higher ground temperatures as compared to sandy soil, red clay soil, or clay soil.
More chilling injured plants were observed in the western side as compared to the eastern side, and in
the northern and southern sides as compared to the central part of the greenhouse. A symptom of
chilling injury on leaves was upward curling, followed by chlorosis and necrosis. A severe symptom of
chilling injury to plants was the breakdown of vascular bundles. Root growth was more susceptible
than stem or leaf growth to low temperatures. At 30°C, main and lateral roots grew vigorously, while
lateral root growth was inhibited at 22°C and root growth was stopped at 14°C and 6°C. Small and
puffy fruits with dark green surface were produced at low temperatures. In cold season cultivation of
watermelons, it is suggested that planis be transplanted in the central part and train to sides of the
greenhouse in order to reduce chilling injuries.
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Fig. 1. Percent of temperature in the sections of double
layer greenhouse and outside from Dec. 10 to 12, 1999 as
compared to central section.
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Fig. 2. Comparison of temperature and humidity in double
layer greenhouse under winter condition. The entrance
located in the south and sensors installed about 2 m from
each fence of greenhouse. ST and NT:temperautures of
south and north section in south to north greenhouse.

SH and NH: humidities of south and north section in south-

north greenhouse.
Average:ST=8.37°C, NT=10.38°C; SH=84.57%, NH=85.59%.

ZA4E 0w, 16X 735E ThA] 5siad 182] o] 5o
= 95% ol FEF AN BET 5 7
9] &% B¥E B0 3 2°CHE ko) Fof
7] 2EWA}; HE 7] vlsle] A% Ao 1}
Bt ol FHEe] AXE @ETYL 4 Felz
I8l 21 ele] F7] wgio] o|FAT Q= W,
BEETRL F7edio] & o]Foix|A] 97 ufE] 3
TLE7F =51 2R A% Ao Algdc), m=g
Bhoafie] $8H 2u BEXE F7ele AR
9] 257b =3, ol XEHe] 257} ¥4 Ve
%om, W ey A{HHe| APFHLEL} 0.14°C 7}
T =& AT Bt 2R 3% B Al A
Eo} AETL 71 B fREReH, deo g gE
@A), 12l FHlel ELSE E2.5 ton/200 m?)
AN 7P FA FRIEs AES BT (Table 1).
ope] dx2 Eof Her] Frhe Apjaels &5
7t Z& SUFH FHRE- e U AR

20
B Outside [A The ground [ Above lhe éround(lm)
134 - S
~ 10
£ g
Z E
=
LR 5
&
& ©
E E 5
& 0 i ' - JR [E—
s 3 [ 8 a 2
=t - ", .5 .7 33
2 £ =5 5 K =
= e Z ] z 3
-1
Day and Night

Fig. 3. Vertical temperature distribution in double layer
greenhouse from Dec. 18 to 20, 1999,
Night and day was defined by sunset and sunrise time.
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Table 1. Comparison of temperatures on various soils at 10 cm below the ground.

Date Outside Sand Yellow Clay Y-+compost”
May 1 17.80 19.68 19.96 19.93 2048
May 2 21.36 22.98 2295 23.07 23.30
May 3 16.69 17.90 17.68 17.83 17.43
Ayr. T (during exp.) 18.62 20.19 20.19 20.03 20.40

Z¥ +compost: Yellow soil+compost (2.5 ton/200 m?)
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Fig. 4. Chilling plant distribution in double layer green-
house (sorth-north) section under winter grown water-
melon plants. Its was investigated 15 plants per greenhouse
section on Dec. 7, 1999.

Table 2, Effects of chilling temperature on chlorophyll and
anthocyanin contents in watermelon plant.

Chlorophyll content

(ugicm®) Anthocyanin
Normal leave 22247 0.140 a
Chilled leave 2.12a 0.145a

*Mean separation within column by DMRT, £ 0.05.
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Fig. 5. Watermelon stomata after chlllmg injury (6°C)
under microscope (x100). Watermelon stomata were
distructed after chilling injury (B), as compared with con-
trol plant (A).

Fig. 6. Chcmaea in vascular bundle of waLermelon plant
after chilling treatment at 6°C. (A); normal plant, (B); chill-
g plant.
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Fig. 9. Root growth rate for watermelon plants was inves(-
gated using the seed pack growth pouches, which was mea-
sured from 6 to 30°C at 8°C intervals. 14-30°C indicates
where plants were immediately transferred {rom [4°C(72 h)
o 30°C of growth chamber. Before this experiment, all
plants were grown at 30°C in growth chamber.
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Fig. 8. Effect of low lemperaturcs on rooi growth in water- Literature Cited
melon explants. From lefi to right 30°C, 22°C and 14°C

grown plants.
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