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Abstract. This study was conducted to the effect of low air temperature and light intensity conditions on yield and
quality of tomato at the early stage of growth in Korea. Inplastic greenhouses, low temperature and low temperature
with shade treatments were performed from 17 to 42 days after plant. Tomato growing degree days were decreased
5.5% due to cold treatment during the treatment period. Light intensity decreased 74.7% of growing degree days due
to shade. After commencing treatments, the plant growth decreased by low temperature and low radiation except for
height. Analysis of the yield showed that the first harvest date was the same, but the yield of the control was 3.3 times
higher than low temperature with shade treatment. The cumulative yields at 87 days after transplanting were 1734,
1131, and 854 g per plant for control, low temperature, and low temperature with shade, respectively. The sugar and
acidity of tomatoes did not differ between treatment and harvesting season. To investigate the photosynthetic
characteristics according to the treatment, the carbon dioxide reaction curve was analyzed using the biochemical model
of the photosynthetic rate. The results showed that the maximum photosynthetic rate, J (electric transportation rate),
TPU (triose phosphate utilization), and Rq4 (dark respiration rate) did not show any difference with temperature, but
were reduced by shading. Vemax (maximum carboxylation rate) was decreased depending on the low temperature and
the shade. Results indicated that low temperature and light intensity at the early growth stage can be inhibited the
growth in the early stage but this phenomenon might be recovered afterward. The yield was reduced by low temperature
and low intensity and there was no difference in quality.
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Fig. 1. Difference in daily mean air temperature between control and low temperature treatment (A) and difference in daily mean radiation between

control, and shade treatment (B).

Table 1. Morphological parameters of tomato plants grown in environments such as control, low temperature, low temperature with shade from 17 to

42 days after plant (n =3).

tr]z:z/;aiani[ierfg Treatment lizln%n Leaf number Le(e;fmazgea Fresh(g)velght Dry (\;elght SPAD
0 Seedling 24.7 7.1 213.7 10.5 1.5 30.1
Control 1263 b 243 a 9666.3 a 1066.5 a 109.5 a 593 a
49 Low Temp 1277 b 23.3 ab 9342.6 a 1042.7 a 110.7 a 59.9 a
Low Temp & Shade 1445 a 217 b 60454 b 580.0 b 61.1 b 488 b
Control 1573 b 213 a 10502.1 a 14663 NS” 176.2 NS 492 NS
91 Low Temp 153.7 b 150 b 8239.7 ab 1361.0 NS 165.0 NS 51.5 NS
Low Temp & Shade 190.7 a 143 b 67929 b 11052 NS 143.7 NS 463 NS

“ Different letters within columns indicate significant difference based on LSD test, 5% level.

¥ Means nonsignificant at p > 0.05
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Fig. 2. Cumulative yields of tomato plants grown in environments such as control, low temperature, low temperature with shade from 17 to 42 days

after plant.

Table 2. Fruit quality of tomato plants grown in environments such as control, low temperature, low temperature with shade from 17 to 42 days after

plant.
Days Control Low Temp. Low Temp. & Shade
after plant Brix Acidity Brix Acidity Brix Acidity
(°Bx) (%) (°Bx) (%) (°Bx) %)
63 54+13 0.57 £ 027 51 +05 0.58 + 0.12 45+ 02 0.71 + 0.08
67 48 £ 04 0.65 + 023 49 £ 04 0.70 + 0.14 51 +05 0.80 + 0.19
70 53+ 00 0.92 + 0.00 50 +£09 0.64 + 0.11 45+ 04 0.68 + 0.11
72 42 £ 04 0.64 + 0.19 44 +£0.7 0.71 + 0.01 46 + 0.8 0.57 £ 0.17
77 45+05 0.51 £ 0.10 44 £ 06 0.40 + 0.12 46 £ 05 049 + 0.11
81 42 £ 06 0.55 + 0.15 49 £ 09 0.75 + 035 51 +05 0.79 + 0.14
84 49 £ 05 0.65 + 0.14 45+05 0.54 + 0.16 48 £ 0.6 0.54 + 0.14
87 44 £ 04 0.69 + 0.15 49 £ 03 0.67 + 0.11 50 £ 04 0.67 + 0.15
Data show mean values + standard error.
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Fig. 3. A-Ci curve of tomatoes in control, low temperature, and low temperature with shade environments (n = 3).

Table 3. Estimated photosynthetic parameters of biochemical model for tomatoes in control, low temperature, and low temperature with shade

environments (n = 3).

Treatment” Control Low Temp Low Temp & Shade
Vemax (pmol'm™s™) 78.6 @ 64.0 b 417 ¢
J (umol'm™s™) 1160 a 1103 a 833 b
TPU (umol'm™s’") 88 a 9.1 a 69 b
Ry (umol'm™s™) 33a 34a 09 b
gn (umol'm™s™Pa’) 300 a 300 a 285 a

*Vemax, maximum Rubisco carboxylation efficiency; J, maximum rate of electron transport for the given light intensity; TPU, maximum rate
of triose phosphate use; Ry, day respiration; gn, mesophyll conductance to CO; transfer.
¥ Different letters within columns indicate significant difference based on LSD test, 5% level.
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