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Effects of Germination Condition, Nursery Media and Nutrient
Concentration on Seedling Growth Characteristics of Pak-choi
and Lettuce in Plant Factory
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Abstract. This experiment was conducted to study the effects of germination condition, nursery media and
nutrient concentration in plant factory on the growth characteristics of pak-choi and lettuce seedlings. The
results showed that temperature (15, 20, 25°C) and light conditions (lighting and no lighting) had no signif-
icant effect on germination rate of pak-choi and lettuce, whereas the interaction of growing media (rock-
wool and urethane sponge) and moisture management before and after sowing had significant effect on
germination percentage. In case of no moisture management before and after sowing, germination percent-
age was much higher in rockwool medium than urethane sponge medium. But germination percentage of
urethane sponge was higher than that of rockwool with applying moisture before and after sowing. At the
nutrient concentration of EC 1.0dS - m™ the fresh weight of pak-choi was heavier than in EC 1.5 and
05dS-m™ by 1.8 and 6.0 times, respectively. At the nutrient concentration of EC 1.0dS - m the fresh
weight of lettuce was aso heavier than in EC 1.5 and 0.5dS - m™* by 1.7 and 3.5 times, respectively.
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Table 1. Plant materias used in the experiment.
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Family Species English name and cultivar
Compositae Lactuca sativa L. Lesf lettuce ' Wellbeingjarangjeokchimal
Brassicaceae Brassica compestrisL. Pak-choi ‘Wellbingcheonggyeongchae'
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Table 2. Germination percentage of pak-choi and lettuce in
different light and temperature conditions.

Treatment Germination percentage (%)

Light Temperature (°C) Pak-choi Lettuce
15 85.7b* 93.7b

On 20 98.7ab 97.7ab
25 99.7a 99.0a
15 98.7ab 78.7c
Off 20 100.0a 97.7a
25 100.0a 98.7a

*Mean separation within columns by Duncan’s multiple
rangetest, P = 0.05.
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Table 3. Germination percentage and seedling growth of pak-choi and lettuce in two different media.

Plant Media Germination Shoot Leaf number Freshwt. Dry wt.
percentage (%) length (cm) (no./plant) @plat)  (g/plant)
Urethane sponge 6.9 8.00 48 164 0.121
Pak-chol Rockwool 97.2 10.30 4.9 157 0.096
** NS NS NS NS
Urethane sponge 5.1 5.93 4.6 0.73 0.044
Lettuce RockacF))ol ? 713 7.27 49 0.89 0.045
o NS NS NS NS

NS*,**Nonsignificant or significant at P < 0.05 or 0.01 by t-test, respectively.
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Fig. 1. Changes in moisture in two different media
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Fig. 2. Changes in three phases of rockwool (lft) and urethane sponge media (right).
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Fig. 3. Changes in moisture state at 24 hours after saturat-
ing of two different media. a. Moisture-saturated sponge.
b. Sponge 24 hours after moisture saturation. ¢. Moisture-
saturated rockwool. d. Rockwool 24 hours after moisture
saturation.
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Table 4. Germination percentage and seedling quality of pak-choi and lettuce in two different media after the moisture satu-

ration in urethane sponge.

Plant Media Germination Shoot Leaf number Fresh wt. Dry wt.
percentage (%) length (cm) (no./plant) (o/plant) (g/plant)
Urethane sponae 9.3 16.76 6.20 461 0.24
Pak-choi o 94.4 16.70 5.40 450 018
NS NS NS NS NS
9.9 24.60 6.60 5.15 0.20
Letuce  reharesponge 95.1 2254 5.80 337 0.11
NS NS NS NS NS

NS*,**Nonsignificant or significant at P < 0.05 or 0.01 by t-te<t, respectively,

Table 5. Seedling qudlity of pak-choi and lettuce 20 days after sowing in different EC levels of urethane sponge media.

Plant EC leves Shoot length Leaf number Plant fresh wt. Root fresh wit.

(dS-m™ (cm) (no./plant) (g/plant) (g/plant)

05 5.66bz 5.0b 0.3c 0.06b

Pak-choi 1.0 10.11a 6.3a 1.8a 0.12a
15 10.44a 6.2a 1.0b 0.11a

05 8.14c 5.3c 0.6c 0.02b

Lettuce 1.0 20.06a 7.0a 21la 0.0%
15 13.26b 6.4b 1.4b 0.07a

“Mean separation within columns for each crop by Duncan’s multiple range test, P = 0.05.
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Fig. 4. The growth of aerial part (above) and root (below) of pak-choi and lettuce seedlings 20 days after sowing as affected
by EC levels. a. Pak-choi EC 0.5. b. Pak-choi EC 1.0, ¢. Pak-choi EC 1.5. d. Lettuce EC 0.5. e. Lettuce EC 1.0. f. Lettuce
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