K W A E i 23 B (J. Bio. Fac. Env.) 6(4) : 270~276, 1997

B RE N EXYTOL XA 4Fo £F0 o|Xl= AE

oS - ARS

Agdstn dol A en e

Effect of Temperture and Light on Growth of Leaf Lettuce
(Lactuca sativa L. var. crispa cv. Cheongchima) in Hydroponics
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Abstract

This experiment was conducted to develop a practical method to growth in
hydroponics conditions. For this purpose, leaf lettuce (Lactuca sativa L., cv.
‘Cheongchima’) was cultivated under different temperature and light conditions
in experimental fields of Sahmyook university from March, 1991 to May, 1996.
The visual quality score(VQS), a quantitative parameter to evaluate harvested
leaf lettuce quality.

The leaf lettuce cultivated at 25°C solution temperature showed the highest
fresh weight per plant (59.7g/plant), but lowest visual quality score (5.2), while
leaf lettuce cultivated at 15°C solution temperature showed lower fresh weight
per plant (25.2g/plant) but highest visual quality score (7.2). In general,
growth of leaf lettuce was retarded by low solution temperature, but quality
was higher than those of other solution temperature. Different day/night temper-
ature of nutrient solutions 20/20C and 25/20°C was highest in yield, but leaf
type was grow longer, and visual quality are inferior to low temperature.

Yield was decreased as 10 and 25% at 60 and 80% shading treatment,
respectively. Chlorophyll content was decreased by shading. but plant height and
root length were increased of leaf lettuce growth with hydroponics.
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Table 1. Chemical composition of nutrient sclution used for this experiment.

NO;"—N NH,—N P K Ca Mg
(meq/L)

Fe Mn Cl B Cu Mo Zn
(ppm)

6 0.5 1.5 4 2 1

3 0.5 1 0.5 0.02 0.05 0.05
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Fig. 1. Changes in meteorological factors dur-
ing the leaf lettuce growing period in
spring culture. Legend, ®Mean temp.,
u  Max. temp., A ! Min. temp., Bar
graph indicates light intensity.
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Table 2. Effects of nutrient solution temperature on growth and visual quality score of leaf

lettuce.

Solution Plant No. of  Fresh weight(g/plant) Specific leaf T/R Chlorophyll ~ Visual

temperature  height leaves fresh weight ratio content quality
Leaf Root
Q)] (em) (ea) (F.W./No.) (mg/g F.W.) score
15 29.2¢z 18.6b 25.2d 5.2¢ 1.36 4.85 0.823b 8.2
20 3L.7b 20.7a 40.3b 6.9b 1.95 5.84 0.781b 7.0
25 38.5a 21.9a 59.7a 7.8b 2.72 7.65 0.896a 6.2

*Mean separation within a column by Duncan’s multiple range test, 5% level.

*Scoring are excellent . 9, marketability . 5, bad quality : 1.

‘Planting date : May 23, Harvesting date : June 25.

Table 3. Effects of different day/night temperature of nutrient solutions on growth and visual
quality score of leaf lettuce in autumn culture.

Day/night Plant No. of Leaf fresh Specific leaf T/R Chlorophyll  Visualy

temperature  height leaves weight fresh weight ratio content quality
) (cm) (ea) (g/plant) (F.W./No.) (mg/g F.W.) score
20/15 16.60abz  27.00a 37.14a 1.375 10.92 0.802b 8.8
15/20 15.25bc 25.25b 16.64c 0.653 5.37 1.125a 7.4
20/20 19.00a 26.00b 43.14a 1.659 11.26 0.859b 7.6
25/20 16.88ab 25.00¢ 40.35abc 1.614 5.44 0.742b 5.6
30/25 13.53¢ 26.50b 26.74bc 1.101 5.45 0.739b 4.0

‘Mean separation in columns by Duncan’s multiple range test, 5% level.
*Scoring are excellent : 9, marketability : 5, bad quality : 1.

%Planting date : May 23, Harvesting date . June
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Fig. 2. Changes in meteorological factors aur-
ing the leaf lettuce growing period in
autumn culture, @ :Mean temp.,
B : Max. temp., A : Min, temp., ¥ .
Indoor air temp., Bar graph indicates
light intensity.
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Table 4. Effects of shading on growth and visual quality score of leaf lettuce from May 9 to

June 22 in 1995,

. Plant  No. of Leaf fresh Specific leaf Specific  Visual®
Shading ) Leaf area . . T/R .
degree height  leaves (cm?/plant) weight(g/ fresh weight ratio leaf area quality

€ (cm) (ea) p plant) (F.W./No.) (em®/g)  score
0% (control) 27.0b* 30.0a 2954b 115.1a 3.84 9.9¢ 25.7¢ 8.7
60%* 3l.1a 27.0b 3125a 107.4b 3.98 11.8b 27.4b 6.6
80%" 28.7b 23.7¢ 2366¢ 80.1c 3.38 14.0a 29.5a 5.3

50—70% Shading degree
*70—90% Shading degree

‘Mean separation in columns by Duncan’s multiple range test, 5% level.

*Scoring are excellent : 9, marketability :

5, bad quality : 1.

%Planting date : May 9, Harvesting date . June 22.
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