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Fig. 1. Effect of difference(DIF) between day and
night temperature on the plant height of
Pentas lanceolata ‘New York’

Plant height increase as day temperature in-
creases from 16°C to 28°C under constant night
tempeature at 20C
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Table 1. Response of plant species to DIF

N Small or no
Large response
response

Easter lily 7 Chrysanthemum | Squash
Poinsettia Salvia Platycodon
Celosia Watermelon French Mari-
Fuchia Impatiens gold
Portulaca Hypoestes Tulip
Snapdragon Rose Hyacinth
Dianthus Gerbera Narcissus
Tomato Asiatic lilies Aster
Sanp Bean Oriental lilies
Petunia Geranium

NY 14 Nris g NY22 .
Fig. 2. Effect of 0 DIF on the plant height of Lilium
longi florum.

Plants grown under the same DIF have a similar
height at flowering. Lilies here were grown under a
—4C DIF. Plants at warmer daily termperatures

flowered before plants at cooler daily temperatures.
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Fig. 3. Effect of DIF on leaf orientation of Chrysan-
themum. Leaf orientation further increases

as DIF increases.
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Table 2. Comparisons of photomorphogenesis and thermomorphogenesis in plants. R=red light, FR=far—

red, — =retard, + =promote.
Plane Light source DIF
responses R FR negative positive

Stem elongation - + — +
Petiole elongation — + — +
Leaf orientation

Upright — + — +

Downward + — + -
Lateral branching + - + —
Leaf coloring(red) + — + _
Leaf coloring(chlorosis) - + + —
Flowering

LDP + (=) (+) (=)

SDP ) ) - (+) - (4+or—) (—or +)
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Table 3. Influences of day and night temperatures on the height of Impatiens, Zinnia, Torenia plug seedings.

Values represent the experimental means.

Impatiens Zinnia Torenia
NT/DT | 16 20 24 28 16 20 24 28 16 20 24 28
16 2.6 3.3 5.3 7.1 3.7 4.3 65 115 1.6 2.2 5.0 7.8
20 3.3 3.7 6.0 74 4.8 4.6 70 121 25 3.3 5.9 9.0
24 3.5 3.2 5.6 7.1 5.7 6.1 80 144 3.5 44 6.7 10.2
28 35 3.8 5.6 6.8 7.2 7.9 10.0 184 3.9 5.5 8.1 11.1

Table 4. Influences of day and night temperatures on the plant compactness of Impatiens, Zinnia, Torenia

plug seedings.
Impatiens Zinnia WT"';J;';ua o
NT/DT| 16 20 24 28 16 20 24 28 16 20 24 28
16 16 26 15 11 | 16 23 17 11 | 08 09 06 05
20 20 22 15 11 | 21 25 16 10 | 07 06 06 05
24 20 21 13 11 | 18 16 16 07 | 08 07 05 04
28 19 19 17 11 ] 13 15 14 08 | 06 06 05 04

Plant compactness was defined as DW(mg) /plant height(mm).

Values represent the experimental means.
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Fig. 5. Relationship between plant height, average
daily temperature(ADT), and DIF(DT —NT)
in Zinnia plug seeding.

0 and —DIF can retard the plug seedling’s succu-

lent growth under low ADT regime as well as in-

crease the plant compactness(see Table 3).
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Fig. 6. Typical growth for Chrysanthemum and Poin-

setlia.
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Fig. 7. Using graphical tracking technigues, plotting
actual plant height against an acceptable
height window, plant was able to stay with-
in target of grower. Note effects of growth
regulator applications and of DIF application
on plant height.
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Fig. 8. The mechanistic approach to plant modeling is a step toward simulating plant growth mechanisms to
reflect how crops respond to fluctuating environmental conditions in the greenhouse. Once the model

is refined and commercially avaible, growers could test a variety of enviromental conditions and see

the effects of these on the resulting dry weight of flowers, stems, leaves and shoots.
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Fig. 9. A typical screen form CARE crop *modeling

program. In this screen actual height of two
been graphically
tracked by day and is being compared
against the base line ideal. This program has
ability to compare up to Six crops at once

poinsettia crops has

on the same screen. This allows the grower
to compare this year's poinsettia crop
against last year’s crop at the same stage
of development.
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