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The Graft-take and Growth of Grafted Peppers (Capsicum annuum L.)

Affected by Temperature, Relative Humidity, and Light Conditions
During Healing and Acclimatization
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Abstract. This study was performed to evaluate the influence of temperature, relative humidity, and light
conditions during healing and acclimatization on the grafi-take and growth of grafted peppers (Capsicum
annuum L.), in order to propose optimum environmental conditions for the healing and acclimatization of
grafted peppers. The healing and acclimatization period was for six days and was divided into three stages
(Stage 1, 1I and I1I), of which each period was two days. Grafted peppers were healed under the condition of
30 and 95% relative humidity (RH) during Stage 1. During Stage 11 and 111, grafted peppers were healed and
acclimatized under different temperatures (20°C, 25°C, or 30°C) and RH conditions (75%, 85% or 95%).
The growth of grafted peppers was greater under lower temperature and lower relative humidity conditions.
The graft-take just after the end of healing and acclimatization was greater grafted peppers under high RH
condition. However, the graft-take of peppers which were healed and acclimatized under 30°C and RH 95%,
dropped by about 10 percent on day seven after healing and acclimatization. And also, grafted peppers were
healed and acclimatized under the different temperatures (25°C or 30°C), RH conditions (65%, 75% or
85%), and light condition (dark or light). Lower RH (to 65%) and light condition at 25°C during healing and
acclimatization promoted the graft-take and growth of grafted peppers.

Key words : Capsicum annuum, graft, light intensity, relative growth rate (RGR), vapor pressure deficit
(VPD)
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Table 1. Temperature and relative humidity conditions during healing and acclimatization of grafted peppers.

Treatment Temperature (°C) Relative humidity (%)
code Stage I Stage 11 Stage IIT Stage 1 Stage 1T Stage 11T
T30-R95-D4 (Control) 30 30 30 95 95 95
T30-R85-D2 30 30 30 95 95 85
T30-R85-D4 30 30 30 95 85 85
T30-R75-D2 30 30 30 95 95 75
T30-R75-D4 30 30 30 95 75 75
T25-R95-D2 30 30 25 95 95 95
T25-R95-D4 30 25 25 95 95 95
T25-R85-D2 30 30 25 95 95 85
T25-R85-D4 30 25 25 95 85 85
T25-R75-D2 30 30 25 95 95 75
T25-R75-D4 30 25 25 95 75 75
T20-R95-D2 30 30 20 95 95 95
T20-R95-D4 30 20 20 95 95 95
T20-R85-D2 30 30 20 95 95 85
T20-R85-D4 30 20 20 95 85 85
T20-R75-D2 30 30 20 95 95 75
T20-R75-D4 30 20 20 95 75 75

“Stage I: from 1* day to 2" day, Stage 1I: from 3™ day to 4™ day, Stage I1I: from 5" day to 6" day.
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Table 2. Temperature, relative humidity, and light conditions during healing and acclimatization of grafted peppers.

R TR e ]

25°C,RH85,75,0r65% |

25°C,RH $5,75,0r65% |

(=}

3

IS

5 6

Period (day) OLight MDark

Treatment Temperature (°C) Relative humidity (%) Light condition Duration (day)
T30-R85-D6 (Control) 30 85 Dark 6/0*
T25-R85-D1 25¥ 85 Light 5N
T25-R85-D2 25 85 Light 4/2
T25-R85-D3 25 85 Light 3/3
T25-R85-D6 25 85 Light 0/6
T25-R75-D1 25 75 Light 5N
T25-R75-D2 25 75 Light 4/2
T25-R75-D3 25 75 Light 3/3
T25-R75-D6 25 75 Light 0/6
T25-R65-D1 25 65 Light 5/1
T25-R65-D2 25 65 Light 4/2
T25-R65-D3 25 65 Light 3/3
T25-R65-D6 25 65 Light 0/6

“dark/light period

YTemperature and relative humidity conditions during the light period. Grafted peppers were healed at 30 and 85% relative
humidity during the dark period just after grafting. The environmental conditions were changed according to each treatment.
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Table 3. Shoot length, number of leaves, leaf area, and dry weight of grafted peppers on the 13™ day after grafting affected

by temperature and relative humidity conditions during healing and acclimatization. For treatment codes, see Table 1.

Treatment Shoot length Number of Leaf area Dry weight (mg/plant)
code (cm) leaves (cm?) Shoot Root

T30-R95-D4 (Control) 9.6 +0.2° 5.5+0.1 376+ 1.0 111.0£2.7 152+0.7
T30-R85-D2 9.8+£0.2 49+0.1 36.5+3.5 89.1+4.0 11.1+£1.1
T30-R85-D4 85+£03 49+0.2 26.8+2.0 84.0+£3.8 11.1£1.1
T30-R75-D2 103+0.3 52+£02 322+1.9 933+44 156+ 1.8
T30-R75-D4 95+0.1 52+0.1 352+19 108.9+4.2 122+1.4
T25-R95-D2 10.6 £ 0.1 63+£0.2 469+ 1.5 135.0+4.2 21.2+3.0
T25-R95-D4 10.2+0.3 5.9+0.1 442+2.8 1289+ 6.6 18614
T25-R85-D2 10.8+£0.3 6.0£0.3 384+34 1244+ 129 21.1+£20
T25-R85-D4 11.5+£03 6.3+0.2 382+0.9 125.6+5.0 17.8+£1.5
T25-R75-D2 9.9+0.2 5.9+0.1 41.1+19 107.8+5.7 16.7+2.4
T25-R75-D4 9.9+0.1 6.0£0.0 440+ 1.8 133.3+£3.7 178+ 1.5
T20-R95-D2 10.6+0.3 5.8+0.1 425+2.5 11.1£7.9 152+1.9
T20-R95-D4 11.1£0.2 6.0£0.0 474+2.1 106.7 £ 5.8 13.3£1.7
T20-R85-D2 11.3£0.2 5.9+0.1 376+ 1.8 1044+£34 178+ 1.5
T20-R85-D4 11.8+£0.2 6.0£0.2 48.8+2.7 1222+7.0 222422
T20-R75-D2 8.9+0.1 6.0£0.2 39.7+£29 120.0+£8.3 16.7+ 1.7
T20-R75-D4 9.1+0.3 5.8+0.2 36.6+2.5 113.3+6.9 156 +1.8

Temperature kokk ok sk ok ok ok sk oKk

Relative humidity Ak * Ak *E n.s.

n.s., ¥, #F ok

“Mean + Standard error
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Table 4. Percent dry matter and relative growth rate (RGR) of grafted peppers on the 13™ day after grafting affected by tem-
perature and relative humidity conditions during healing and acclimatization. For treatment codes, see Table 1.

Treatment Percent dry matter RGR (g - g! - day™)
code Shoot Root Shoot Root
T30-R95-D4 (Control) 85+ 14 69+27 0.037 +0.002 0.002 + 0.003
T30-R85-D2 6.7+0.3 5504 0.052 +0.003 0.028 + 0.005
T30-R85-D4 83+02 79+12 0.048 + 0.003 0.028 + 0.006
T30-R75-D2 9.8+£0.7 5.0+04 0.046 + 0.003 0.033 + 0.008
T30-R75-D4 9.7+0.3 6307 0.057 +0.003 0.016 + 0.007
T25-R95-D2 8.7+£0.2 9.0+0.9 0.055 + 0.002 0.019 + 0.009
T25-R95-D4 8.5+0.1 7.6+0.2 0.051 +0.004 0.010 £ 0.008
T25-R85-D2 8.5+05 75+0.5 0.044 +0.008 0.015 +0.008
T25-R85-D4 9.0+0.3 72+0.5 0.047 +0.003 0.003 +0.007
T25-R75-D2 6.5+0.2 4.6+0.6 0.025 +0.004 —0.022+0.010
T25-R75-D4 7.2+03 7.3+0.9 0.051 +0.002 —-0.014 £+ 0.007
T20-R95-D2 8.7+03 119+ 1.0 0.026 + 0.005 —0.009 £ 0.010
T20-R95-D4 6.7+£0.2 6.7+0.9 0.024 + 0.004 —-0.017 + 0.008
T20-R85-D2 79+0.2 59+03 0.008 + 0.002 0.007 + 0.007
T20-R85-D4 7.6+0.2 7.1+£04 0.018 +0.004 0.022 +0.008
T20-R75-D2 85+0.5 9.1+09 0.034 +0.005 0.009 + 0.008
T20-R75-D4 8.9+03 84+0.6 0.030 + 0.005 0.003 + 0.009
Temperature kK kK ok n.s.
Relative humidity n.s. ** n.s. Ak
ns< % Nonsignificant or significant at P = 0.05, 0.01 or 0.001, respectively
“Mean + Standard error
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Fig. 1. Graft-takes of grafted peppers on the 6" day (white ARt S-S vlaslsls o, &3 ]Zl‘ T A2 A

bar) and the 13" day (gray bar) after grafting affected by
temperature and relative humidity conditions during heal-
ing and acclimatization. Means with standard errors are
shown. For treatment codes, see Table 1.
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Fig. 2. Relationship between vapor pressure deficit (VPD) and graft-takes of grafted peppers on the 6™ day (I) and the 13"
day (II) after grafting affected by temperature and relative humidity conditions during healing and acclimatization.

Table 5. The graft-takes and growth of grafted peppers on the 13" day after grafting affected by temperature, relative humid-
ity, and light conditions during healing and acclimatization. For treatment codes, see Table 2.

Treatment Graft-take ~ Shoot length  Numberof ~ Stem diameter Leafarea Dry weight (mg/plant)
code (%)" (cm) leaves (mm) (™) Shoot  Root
T30-R85-D6 (Control) 92a¥ 9.3de 6.0c-e 2.27bc 37cd 122bc 19.5ab
T25-R85-D1 95a 10.1de 5.7de 2.20bc 31d 106¢ 11.2b
T25-R85-D2 97a 10.0c-¢ 6.0c-¢ 2.07¢ 38b-d 124a-c 18.9ab
T25-R85-D3 9%4a 11.7bc 6.8a-c 2.39%a-c 49ab 152ab 24.4a
T25-R85-D6 100a 12.2ab 6.8a-c 2.45a-c 47ab 136a-c 22.2a
T25-R75-D1 100a 10.3b-d 5.6e 2.29bc 43ab 138a-c 18.9ab
T25-R75-D2 100a 10.9b-d 6.5b-d 2.51a-c 45ab 133a-c 21.1ab
T25-R75-D3 100a 11.9ab 6.9a-c 2.57a-c 53a 161a 23.3a
T25-R75-D6 98a 13.4a 7.2ab 2.72a 51ab 154ab 24.4a
T25-R65-D1 97a 10.3c-e 6.1c-e 2.36a-c 36¢cd 119bc 18.9ab
T25-R65-D2 100a 9.3e 5.9c-¢ 2.18bc 38b-d 118bc 17.8ab
T25-R65-D3 100a 9.9de 6.7b-e 2.26bc 42a-d 128a-c 18.9ab
T25-R65-D6 98a 10.8b-d 7.6a 2.45a-c 49ab 151ab 27.8a
“Graft-take on 13™ day after grafting.
YMean separation within columns by Duncan’s multiple rage test at p = 0.001.
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