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Abstract

Plug seedlings of bell pepper(Capsicum annuum L.) were grown for 50 days
in controlled environment chambers under 12 hrs per day photoperiodic condi-
tion with sixteen different day and night temperature regimes to investigate the
possibility of height control. The seedlings were then transplanted to greenhouse
to investigate the growth, flowering, and yield afterward. Plant height and stem
length of seedlings were mainly affected by day temperature rather than night
temperature. Internode elongation was suppressed by a negative DIF and was
enhanced by a positive DIF even with the same average daily temperature
(ADT). Leaf unfolding rate was influenced more by ADT than by DIF. Fresh
and dry weights increased as ADT increased. Leaf area and stem diameter in-
creased until temperature increased up to 24°C day and night temperature and
decreased above 24°C. The position at which the first flower was initiated was
lowered as ADT increased. The first flower degeneration was not obvious up to
24°C ADT but increased rapidly above 24°C ADT. Seedling compactness(Dry
weight per plant height !mg - mm™') was greater under —DIF than +DIF con-
dition.

In conclusion, DIF treatment was an applicable technique to control stem elon-
gation and growth rate such as leaf unfolding rate and position at which first
flower was initiated could be controlled by ADT.
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Table 1. Day and night temperatures, DIF,
and average daly temperature
(ADT) used in this experiment.

Day temperature(‘C)
16 20 24 28
DIF 0 +4 +8 +12

16
ADT 16 18 20 22
Night 20 DIF —4 0 +4 +8
temp. ADT 18 20 22 24
() DIF -8 —4 0 +4
24
ADT 20 22 24 26
IF - -8 —4
28 D 12 0

ADT 22 24 26 28
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Fig. 1. Effect of DIF on leaf unfolding rate of
belt pepper plug seedings.
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Table 2. Effect of DIF on plant height and 1st internode length of bell pepper plug seedings.

Night Plant height (cm) The 1st internode length (cm)

temp. Day temperature (C) Day temperature (C)

C) 16 20 24 28 Mean 16 20 24 28 Mean
16 5.2 7.8 13.9 13.8 10.2 1.7 3.0 47 4.3 3.4
20 6.4 8.7 15.3 14.5 11.2 2.0 3.2 4.7 3.7 34
24 7.7 9.7 16.0 16.5 12.5 2.2 2.9 4.5 43 3.5
28 8.0 10.0 15.6 17.1 12.7 2.1 2.5 3.8 4.1 3.1

Mean 6.8 9.1 15.2 15.5
DT
NT
DT xNT ’ ns

2.0 2.9 4.4 4.1

s Nonsignificant or significant at P=0.05, 0.01, and 0.001, respectively.
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Table 3. Effect of DIF on stem diameter and leaf area in bell pepper plug seedling.

Night Stem diameter (mm) Leaf area (cm?)
temp. Day temperature (C) Day temperature (C)

‘C) 16 20 24 28 Mean 16 20 24 28 Mean
16 2.5 2.9 3.7 3.5 3.2 - 8.3 12.3 11.7 10.8
20 2.9 3.1 3.7 3.3 3.3 8.3 9.2 12.7 12.2 10.6
24 3.3 3.5 3.7 3.7 3.5 9.8 10.9 12.2 12.8 114
28 3.3 3.4 3.6 3.5 3.5 8.2 9.5 114 114 10.1

Mean 3.0 3.2 3.6 3.5 8.8 9.5 12.2 12.0
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Fig. 2. Effect of ADT on compactness in bell
pepper plug seedlings.
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Table 4. Effect of DIF on fresh and dry weights of bell pepper plug seedlings.

Night Fresh weight (g/plant}) Dry weight (mg/plant)
temp. Day temperature (C) Day temperature (C)
() 16 20 24 28 Mean 16 20 24 28 Mean
16 1.7 2.3 3.8 3.7 2.9 220.0 260.0 320.0 350.0 2875
20 2.2 2.5 3.9 4.0 3.2 250.0 290.0 330.0 400.0 3175
24 2.6 3.2 4.3 4.7 3.7 260.0 350.0 390.0 450.0 362.5
28 2.4 3.9 4.7 4.0 3.8 230.0 320.0 430.0 460.0 360.0
Mean 2.2 3.0 4.2 4.1 240.0 305.0 3675 415.0
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Fig. 3. The relationship between compactness
and DIF on C. annuum ‘New Ace’.
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on the 1st flower abortion in bell
pepper plug seedlings.
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Table 5. Effect of DIF on plant height and number of nodes at 40 days after transplanting in

bell pepper seedlings.

Night Plant height (cm) Number of node

temp. Day temperature (C) Day temperature (C)

C) 16 20 24 28 Mean 16 20 24 28 Mean
16 48.9 51.1 49.6 47.3 48.2 14.9 14.8 14.0 13.9 14.4
20 52.4 49.2 46.6 47.3 48.9 15.8 14.5 13.9 14.2 14.6
24 51.5 46.8 52.0 49.3 49.9 lg.S 14.8 14.3 14.1 14.7
28 42.9 47.6 45.3 50.2 46.5 14.6 14.8 13.8 14.8 14.5

Mean 48.9 48.7 48.4 48.6 15.2 14.7 14.0 14.3
DT ns ' *rx
NT * ns

DT xNT ** ns

ns. %, % wwx

Nonsignificant or significant at P=0.1, 0.05 and 0.001, respectively.
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Table 6. Effect of DIF on number of nodes and stem length to 1st flower of bell pepper seed-

lings at 40 days after transplanting.

Night Node of first flower Stem length to the first flower (cm)
temp. Day temperature (C) Day temperature (C)

C) 16 20 24 28 Mean 16 20 24 28 Mean
16 7.6 7.4 6.2 6.4 6.9 19.6 19.7 18.1 16.2. 184
20 7.6 7.1 6.4 6.2 6.8 17.5 17.6 19.2 15.2 17.4
24 7.4 6.9 5.8 5.8 6.5 14.6 14.4 15.6 16.5 15.3
28 7.3 6.6 5.5 5.8 6.3 11.7 13.4 15.6 17.1 14.5

Mean 7.5 6.3 6.0 6.1 15.9 16.3 17.1 16.3

DT 3% %k * %k

NT * % * k%
DT xNT ns Ak

-----

Nonsiginificant or significant at P=0.01 and 0.001, respectively.

Table 7. Effect of DIF on flower number and fruit setting per plant of bell pepper seedlings at

40 days after transplanting.

Night Number of flower No. fo fruit setting

temp. Day temperature (C) Day temperature (C)

Qo)) 16 20 24 28 Mean 16 20 24 28 Mean
16 26.4 22.9 25.4 30.0 26.2 5.4 54 6.9 9.1 6.7
20 32.2 28.5 23.0 24.2 27.0 4.5 5.8 7.9 7.7 6.5
24 26.8 26.3 28.0 25.5 26.7 7.3 6.0 6.2 6.4 6.6
28 29.0 31.0 28.4 24.1 28.1 7.3 6.6 5.5 5.8 6.3

Mean 28.6 27.2 26.2 26.0 6.1 6.0 6.6 7.3
DT ns ns
NT ns ns

DT xNT ns *

"* Nonsiginificant or significant at P=0.05 level.
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