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ABSTRACT

This study was conducted to determine the impact of elevated temperature in growing season on the
growth and fruit quality of red pepper (Capsicum annuum L.) by cultivating pepper in the
temperature gradient tunnels. Plant height, stem diameter, leaf number and total leaf area, fresh
weight and dry weight increased at ambient + 2°C temperature, whereas each leaf area decreased as
temperature increased. The plants grown under ambient + 2°C temperature showed the greatest number
of flower and fruit. Fruit weight, fruit length and fruit diameter decreased as the temperature
increasing gradually. Total fruit number, total fruit weight and total dry fruit weight was the highest
at ambient + 2°C temperature. Major free sugars of red pepper fruit were fructose and glucose. Free
sugar content of red pepper according to the differences in harvesting times and in growth
temperature showed a little differences. The yield of red pepper fruit at ambient + 2°C temperature
increased by 13% compared with the control. However, the yield of red pepper fruit at ambient + 4°C
temperature decreased by 20% as compared to control. Non-marketable fruits (diseased fruit,
malformed fruit and small sized fruit) increased as the temperature rised.
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Fig. 1. Changes in daily mean air temperature in the Temperature Gradient Tunnel (TGT) where the red pepper (Capsicum
annuum L.) grown. Solid line represents daily mean temperature in the entrance of the TGT, dot line represents ambient
temperature + 2°C in the middle part of the TGT and thick dot line represents ambient temperature+ 4°C in innermost part.
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Table 1. Plant height, stem diameter, leaf number and leaf area of red pepper (Capsicum annuum L.) grown under different
temperature in the temperature gradient tunnel at 60 and 90 days after planting

Days after Treatment Plant height ~ Stem diameter ~ Leaf number Total leaf area Average leaf area
planting (cm) (mm) (ea/plant) (cm*/plant) (cm?/ea)

Ambient T 0157.5+6.1 b2  20.1£09b 1020.7+42.9 ¢ 17272.5+1550.6 b 16.9+0.8 ab
Ambient T+2 174.744.0 a 22.9+0.3 a 1347.3+69.1 a 23185.3+1210.0 a 17.2+0.1 a

60 Ambient T+4 170.9+8.2 a 21.2+0.3b 1223.7£553 b 19540.8+418.1 b 16.0£0.5b
Significant level * oK wx ok *
Ambient T 176.4+4.4 b 21.8+0.6ab  1165.0£120.6 b 14708.0+£1073.7 b 12.7+1.6
Ambient T+2 202.7£09 a 22.9+0.1 a 1709.3£29.1 a 19564.2+1441.3 ab 11.4+0.7

9% Ambient T-+4 199.843.7a  20.5¢0.5b  1923.34258.7a  217743+4265.1a  11.240.9
Significant level ok * ok * ns

The data are represented as the meantSE of three replicates, which were analyzed with ANOVA and Duncan’s multiple test.
* and ** represent significant differences among means at 0.05 and 0.01 levels, respectively. ns: non-significant.

Table 2. Branch characteristics of red pepper (Capsicum annuum L.) grown for under different temperature in the

temperature gradient tunnel at 60 and 90 days after planting

Days after Treatment Length of main stem No. of Node No. of Branch
planting (cm) (ea/plant) (ea/plant)
Ambient T 30.5£2.0 63.0+0.9 10.7£0.3
Ambient T+2 30.0+£0.9 61.6+2.3 10.0+£0.4
60 Ambient T+4 30.8+0.8 63.4£0.6 10.040.8
Significant level ns ns ns
Ambient T 32.0+1.2 63.9+1.1 13.0£0.4b7
Ambient T+2 31.7+1.1 63.2+0.8 15.3+0.5a
90 Ambient T+4 322416 65.742.9 15.040.4ab
Significant level ns ns *

The data are represented as the meantSE of three replicates, which were analyzed with ANOVA and Duncan’s multiple test.
* and ** represent significant differences among means at 0.05 and 0.01 levels, respectively. ns: non-significant.
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Table 3. Growth characteristics of red pepper (Capsicum annuum L.) grown for 60 and 90 days after planting under different

temperature in the temperature gradient tunnel

Days after Treatment Fresh weight Dry weight No of flower No of fruit
planting (g/plant) (g/plant) (ea/plant) (ea/plant)
Ambient T 1029.3+43.6 b* 159.0£5.3 b 180.0+£30.1 ab 179.3t13.3 a
Ambient T+2 1275.7£19.9 a 195.0+6.2 a 214.34£39.5a 179.3£15.2 a
60 Ambient T+4 1093.349.5 b 166.6+3.1b 162.3+18.8 b 148.7+43.7 ab
Significant level kK * * *
Ambient T 1099.0+£127.4 229.7446.4 133.7+16.5 127.3+4.5
Ambient T+2 1539.3£125.4 293.346.1 138.7£17.0 121.34£9.1
90 Ambient T+4 1451.3+58.3 309.3+31.7 114.7453.5 114.7413.3
Significant level ns ns ns ns

The data are represented as the mean+SE of three replicates, which were analyzed with ANOVA and Duncan’s multiple test.
* and ** represent significant differences among means at 0.05 and 0.01 levels, respectively. ns: non-significant.
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Fig. 2. Changes in fresh fruit weight, dry fruit weight, fruit length and fruit diameter of red pepper grown at different

temperature in the temperature gradient tunnel.
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Fig. 3. Changes in total fruit number, total fruit weight and total dried fruit weight of red pepper grown at different

temperature in the temperature gradient tunnel.
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Table 4. Accumulated fruit number, accumulated fruit weight and accumulated dried fruit weight of red pepper fruits as
influenced by the difference in temperature grown in the temperature gradient tunnel

Treatment Accumulated fruit number Accumulated fruit weight ~ Accumulated dried fruit weight
(ea/plant) (g/plant) (g/plant)
Ambient T 101.6+ 9.8 b* 1833.4+522 b 309.2+13.3b
Ambient T+2 135.0£155a 2076.6+239.8 a 353.9+48.1a
Ambient T+4 122.0+24a 1460.3+ 88.1 ¢ 262.1£23.1 ¢
Significant level * HHE *k

“Means followed by the same letters are not significantly different at p=0.05 by Duncan's multiple range test.

Table 5. Changes of proportion of marketable and non-marketable fruit per plant as influenced by difference in

temperature grown in the temperature gradient tunnel

Non-marketable fruit (%)

Treatment Harvest Marketable fruit -
time (%) Diseased fruit Damaged fruit Malformed fruit Small sized fruit?
by insect
Jul. 17 86.7 6.7 6.7 0.0 0.0
Jul. 31 85.7 2.4 0.0 2.4 9.5
Ambient T Aug. 14 95.3 1.3 1.3 0.7 1.3
Aug. 28 91.4 0.7 5.3 2.6 0.0
Sep. 11 81.9 13.4 0.5 42 0.0
Means 88.2 49 2.7 2.0 22
Jul. 17 83.1 10.2 6.8 0.0 0.0
Jul. 31 97.3 2.7 0.0 0.0 0.0
Ambient T+2 Aug. 14 93.3 5.6 0.0 0.0 1.0
Aug. 28 88.9 3.7 1.6 5.8 0.0
Sep. 11 71.9 11.1 23 8.4 0.4
Means 88.1 6.7 2.1 2.8 0.3
Jul. 17 87.8 12.2 0.0 0.0 0.0
Jul. 31 97.2 2.8 0.0 0.0 0.0
Ambient T+4 Aug. 14 84.0 14.9 0.0 0.0 1.1
Aug. 28 75.1 19.3 0.0 2.0 3.6
Sep. 11 58.5 5.6 49 16.9 14.1
Means 80.5 11.0 1.0 3.8 3.7

“Small sized fruit : less than 5 cm.
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