Journal of Bio-Environment Control, 15(3):250-256, (2006)

AAlE HIXZE E7]12] D¥X| oiFE LAUxjul Jisd ¥
N ooz s
O|8HY* - ZdZE - UBY - MSH - AFES - LAs - O[5t -
sAoletrs APaglol B4

ol gzt

Hydroponic Culture Possibility and Optimal Solution Strength of
‘Pechika’ Ever-bearing Strawberry on Highland in Summer
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Kyung Hee Kang, Jae Han Lee and Sung Chan Lee
Protected Horticultural Experiment Station, NHRI, RDA, Busan 618-300, Korea

Abstract. This experiment was conducted to investigate the hydroponic culture possibility and the opti-
mal solution strength of ‘Pechika’ ever-bearing strawberry in summer highland. Maximum room tempera-
ture and minimum root zone temperature of plastic house were 30.8°C and 19°C in highland respectively
and 4°C and 3°C lower than in level land. The growth of ‘Pechika’ was better in highland. There was effec-
tive in producing the good yield and fruit quality in highland and the deformed fruits also were decreased.
The soluble solid and titratable acidity content increased in highland. Early growth was the most effective in
standard solution (EC 0.75 dS-m™") and had a tendency to be inhibition with increasing nutrient concentra-
tion. Standard solution was also the highest to yield about 2,064 kg/10a among treatments, and 2/3S, 4/3S, 5/
3S by turns. The browning roots and root activity increased when the solution strength was increased, espe-
cially in EC 1.25 dS-m™'. The soluble solids and acidity content of fruits were increased with higher solu-
tion strength. Therefor, the summer hydroponic culture of 'Pechika’ ever-bearing strawberry was suitable in
highland and effective in standard solution (EC 0.75 dS-m™) in solution control.
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Fig. 1. Bench culture system for hydroponics of ‘Pechika’
strawberry.
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Fig. 2. Mean temperature in plastic house during summer in
high land and level land. Temperature was measured from
June 13, 2003 to June 15, 2003.
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Table 1. Effect of high land and level land on the growth of ‘Pechika’ strawberry in hydroponics.

No. of Leaf Leaf Leaf-stem No. of Root Root

Position leaves length width length runners fresh dry Flot»i\r/s:ng
(ea) (cm) (cm) (cm) (ea/plant) wt. (g) wt. (2)

High land 5.8 14.0 11.5 12.8 2.1 122 2.1 June 21

Level land 5.5 9.8 8.1 © 93 2.8 10.2 1.6 June 21

Significance” * ok Aok fok * * * }

2NS***Non-significant or significant at p=0.05, 0.01, respectively.
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Table 2. Effect of high land and level land on the fruit weight and yield of ‘Pechika’ strawberry in hydroponics. Fruits were

harvested from July 5 to August 31, 2003.

Position Fruit weight per plant (g) Yield Deformed fruit
>15g 8~l4g 8g< Total (kg/10a) rate (%)
High land 85.0 206.0 66.0 356.0 2,967 18.0
Level land 82.7 99.1 527 234.5 1,954 22.0
Significance® NS * * ¥ * *

NS Non-significant or significant at p=0.05, 0.01, respectively.

Table 3. Effect of high land and level land on the fruit soluble so
hydroponics.

lids and titratable acidity of ‘Pechika’ strawberry in summer

Position Soluble solids (%) Titratable acidity (%) Ratio of sugar to acidity Hardness (¢12.6 mm)
High land 9.5 0.92 10.3 130

Level land 8.2 0.82 10.0 110
Significance® * * - *

NS ** Non-significant or significant at p=0.05, 0.01, respectively.
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Fig. 3. Changes in the soluble solids and titratable acidity of fruits of ‘Pechika’ strawberry over time as affected by high land

and level land in summer hydroponics.

—-253



o - AeE

p 84

EOERE LR

Az - 378 - ol -

ot

o193

Table 4. Effect of high land and level land on various fruit acids of ‘Pechika’ strawberry in hydroponics.

- Citric acid Malicacid  Oxalicacid  Lacticacid  Succinicacid Formicacid  Tartaric acid

Position (Eg EW)

High land 124 1.32 0.11 0.001 0.01 0.009 0.002
Level land 10.4 1.21 0.11 0.001 0.01 0.008 0.002
Table 5. Effect of solution strength on the growth of ‘Pechika’ strawberry in hydroponics.

Solution No. of Leaflength  Leaf width  Stem length Fresh Dry Flowering
strength leaves (cm) (cm) . (cm) wit. (g) wt. (g) time
2/3 §* 7.1 9.8a 8.l1a 9.3a 24.8a 2.8a June 21
S 7.6a 10.0a 8.4a 10.8a 25.1a 2.7a June 21
4/3S . 7.4a 11.3a 8.4a 10.8a 23.6b 2.2b June 21
538 74a 10.1a 8.2a 10.5a 23.2b 2.0b June 21

“Represents standard as EC(dS-m™)is 0.75.

*Mean separation within columns by Duncan's multiple range test at p=0.05.

Table 6. Effect of solution strength on browning root, root
activity and diseased plant of ‘Pechika’ strawberry in
hydroponics. Survey data : August 1, 2003.

Solution Browning Root Diseased

strenath root level activity plant ratio
B (Servess, Lightl)  (ngg'h) (%)

2/38 2 34.5a 10.1

sz 2 336a 1.2

4/3 S 3 32.1b 18.2

538 5 31.8b 21.5

ZRepresents standard as EC(dS-m™)is 0.75.
*Mean separation within columns by Duncan's multiple
range test at p=0.05.
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Table 7. Effect of solution strength on the fruit weight and yield of ‘Pechika’ strawberry in summer hydroponics. Fruits were
harvested from July 5 to August 31, 2003.

Solution Harvest Fruit weight per plant(g) Yield Deformed
strength time >15g 8-15¢g 8g< Total (kg/10a) ‘ fruits (%)
2/38 July 25 82.7b* 99.1a 52.7a 235a 1,954a 15.2d
S* July 25 91.4a 95.5a 60.7a 278a 2,064a 16.2¢
438 July 25 72.5¢ 81.0b 59.0a 213¢ 1,771b 18.0b
5138 July 25 69.0c 82.4b 50.0a 202¢ 1,679b 22.0a

“Mean separation within columns by Duncan's multiple range test at p=0.05.

Table 8. Effect of solution strength on the soluble solids and titratable acidity of ‘Pechika’ strawberry in hydroponics.
Soluble solids (%)

Solution strength Titratable acidity (%)  Ratio of sugar to acidity Hardness (¢12.6 mm)

2/3§* 8.2¢" 0.82a 10.3 118a
S 8.4bc 0.85a 10.4 116a
4/3 8 8.5b 0.87a 10.2 118a
5/38 9.1a 0.89a 10.3 120a

ZRepresents standard as EC(dS'm™)is 0.75.

YMean separation within columns by Duncan's multiple range test at p=0.05.
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