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Effects of air current speeds on the growth of eggplant plug
seedlings in a wind tunnel under artificial lighting
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Dept. of Agricultural Machinery Engineering, College of Agriculture,
Chonbuk Natfional University, Chonju, 561-756, Korea

Abstract

Air current speeds were controlled of 0.3, 0.5, 0.7 and 0.9 m - s’ to investigate
the effects of air current speeds on the growth of eggplant plug seedlings (Solanum
melongena L.) in a wind tunnel under artificial lighting. Growth of plug seedlings
was influenced by the magnitude of air current speed and the traveling distance
of regulated air flow. Stem length, ratio of length to diameter in stem, plant
height and number of leaves of plug seedlings decreased with the increasing air
current speed and were significantly different at 5% level. Net photosynthetic
rates of plug stand increased with the increasing air currrent speed and took a
maximum value at the air currént speed of 0.7~0.9 m-s”. Stem diameter
decreased and leaf area increased with the traveling distance of regulated air
flow. Fresh weight and T/R ratio of dried weight were not influenced by the air
current speed. Optimum control for microclimates inside the plug stand is needed
to produce the uniform growth and high quality of plug seedlings in a
semi-closed plant production system under artificial lighting.
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Fig. 1. Stem length of plug seedings as affected by the
air cuvent speed and region in two plug trays.
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Fig. 2. Stew diameter of plug scedings as affected by the
afr current speed and region in two plug trays.
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Fig, 3. Plant height of plug seedings as affected by the
alr current speed and reglon in two plug trays.
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Fig. 4. Net photosynthetic rate of plug seedings as affected by
the air current speed and region in two plug trays.
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Table 1. Effects of air current speeds on the gowth of plug seedings under artificial lighting.

Air current| Stem Stem tht:)mc’f Plant No. Fresh Wt‘_,
speedl length | diameter | | oth to height of [mg - plant”]
[m-s7] [mm] [mm] diameter [mm] leaves Top Root
03 37.42" 1.86a 20.0a 92.0a 5.9a 733.3a 241.7ab
0.5 37.6a 1.88a 20.1a 92.8a 5.9a 746.7a 212.2¢
0.7 37.7a 1.89a 19.9a 89.9a 6.0a 753.3a 219.4bc
0.9 33.1b 1.90a 17.5b 83.3b 5.7b 716.7a 257.8a

* Means with the same letter are not significantly different at 5% level.
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Table 1{continued). Effects of air current speeds on the gowth of plug
seedings under artificial lighting.

Dried wt. TR Dry matter Leaf Net
Air current [mg - plant'l] ratio [%] area pho‘tosyn-
speed 2 thetic rate
-1 [em] 2
[m-s] | Top Root | Fresh | Dried | Top Root [gC?z -m
- hr']
03 72.7a 19.7b 3.0a 3.7a 8.1b 10.1a 16.12 11.0¢
0.5 75.3a 19.1b 3.5a 3.9a 9.0ab { 10.1a 15.8a 15.1bc
0.7 75.7a 20.2b 3.4a 3.82a 9.2a 10.1a 16.0a 20.3ab
0.9 78.0a 24.2a 2.8a 3.2a 9.4a 10.9a 16.2a 21.6a

Table 2. Effects of the region in two plug trays on the gowth of plug seedings
under controlled air current speed.

Stem Stem thtle(;nOf Plant height| O Fresh wt.
Region | length | diameter g of [mg - plant”]
[mm] [mm] length to (mm] leaves
diameter Top Root
Front 35.52" 191a 18.5b 87.6b 5.9a 745.0a 234.6a
Middle | 36.5a 1.87a 19.3ab 89.5ab 5.9a 707.52 2354a
Rear 37.4a 1.85b 20.3a 91.5a 5.9a 760.0a 228.3a

¥ Means with the same letter are not significantly different at 5% level.

Table 2(continued). Effects of the region in two plug trays on the gowth of plug seedings
under controlled air current speed

Dried wt. T/R Dry matter Leaf Net’

[mg - plant"] ratio [%] area photosyn-

Region 2 thetic rate

. [cm ] CO -2

Top Root | Fresh | Dried | Top Root [i _]]z *m

- nr
Front 80.3a 21.5a 3.2a 3.8a 9.2a 10.8a 15.7a 18.3a
Middle 71.5a 21.1a 3.0a 3.4a 9.0a 10.1b 16.0b

Rear | 745a | 199b | 33a | 38 | 87a | 99 | 163c 1572

¥ Net photosynthetic rate was measured at the front and rear region in
two plug trays.
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