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Effect on Yield and Quality of Forcing Culture Strawberry by Supply Methods of

Nutrient Solution with Scoria as a Solid Medium Culture

Chang, Jeun-ik - Kim, Yong-deok

Summary

This study was conducted to investigate effects on yield and quality of forcing culture
strawberry by supply methods of nutrient solution with Scoria as a solid medium for
practical use of garden fruit under the low sunshine hours of winter season in Cheju area
and to determine possibility for Scoria medium in place of Rock Wool and Perlite medium
etc.

The summary of resuits are as follows.

1. The leaf length, leaf width and petiole length were longer than those of control in
all trealments.

2. The growth of roots was better than that of control and even when it was in late
period of growth and development, newly developed roots were rather rich.

3. Number of days to flowering was the earliest in box culture of cv. Chodong with in
treatment 1 plot. It took 28 days after transplant. Yeobong was 37 days.

4. Fruit number per plant was the most in pot culture within treatment 2 plot of cv.
Yeobong but total yield was most in box plot within treatment 1 plot cv. Chodong due to
higher mean fruit weight.

5. Mean marketable fruit weight was the heaviest in L-box culture within treatment 3
plot of cv. Chodong, but total marketable fruit number was the least. Yeobong had a

same trend.

-83-



2 ST BRI

6. Fruit width/length ratio was the highest in L-box plot within treatment 2 plot in cv.
Chodong. Yeobong showed a trend which was bigger in L-box plot within treatment 3
plot.

7. Total sugar and acid contents were higher in cv. Yeobong than those of cv.
Chodong and Comparing to titratable acid contents between box and pot culture of seed-
ling nursed at high land, pot culture was lower than those of box in all cultivars and all
treatments.

8. Comparing to total vitamine C contents between box and pot culture of seedling

nursed at high land, total contents of vitamine C was higher in box culture than those of

pot culture.
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Table 1. Comparison of main characteristics of two cuitivars cv. Chodong and cv. Yeobong.

Cultivar Plant Fruit Pericarp Fruit Chilling Crop
vital shape color size requirement system
(hour)
Chodong Middle Cone Dark red Big 50 Forcing culture
Yeobong Strong Cone Scarlet Forcing culture

Big 50-100

Table 2. Mineral composition of nutrient solution used for the experiment.

Macroelement me/ ¢

Microelement (ppm)

Nosy-N P K Ca Mg
5.0 1.5 3.0 2.0 1.0

Fe B Mn Zn Cu Mo
3 0.5 0.5 0.05 0.02 0.01
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Table 3. Status of nursed seedling at high and flat land.

Cultivar Nursed Leaf Leaf Leaf Petiole Crown Weight
zone number length width length diameter /plant

(ea) (cm) (cm) (cm) {cm) (g)

Chodong  High land 6.2 9.1 6.6 30.8 1.3 23.8
Flat land 52 5.2 4.3 17.3 1.0 16.0

Yeobong  High land 52 9.8 6.9 35.3 1.2 25.2
Flat land 50 6.6 4.7 18.9 1.0 18.0

Air temperature(°C)

I

Relative humidity(%)

0 ! | ! i IO
SEP. OCT. NOV. DEC. JAN. FEB. MAR.
Month
®: Minimum temperature D : Minimum humidity
® : Mean temperature O: Mean humidity
A : Maximum temperature A Maximum humidity

Fig. 1. Monthly changes of indoor air temperature and relative humidity during growing season.
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Fig.2. Comparison of air temperature between flat and high land during nursing period.
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Table 4. Componet comparison of rock Wool cube and Scoria.

Medium Ca Mg k
Before Scoria (3-12xx) 160.8 43.2 103.6
use Scoria (3- 6xx) 173.2 46.0 112.3
After Scoria (3-12xx) 166. 4 34.6 238.4
use Scoria (3- 6xx) 147.5 4.8 293.2
Rock wool 0.80 1.1 0.68

Cation analysis carried out using A.A. spectrophotometer (Pye Unicam Model SP 9-800) after

extraction with diffusion method.

Table 5. Physical characteristics of Scoria.

Specific Volume of Percentage of Porosity Particle
gravity moisture moisture density
0.53 17. 56% 33.21% 70. 38% 1. 79g/cc
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Fig. 3 Changes of weight decrease of several material as goes by the time after soaking.

Table 6. Component contents of underground water before the experiment.

(ppm)

Component pH Ca Mg SOt
Concentration 6.7 1.7 1.7 7.4
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1.4 5.9 9.6 1.8 49.4 0.13mS/m
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Table 7. Effect of treatment on the leaf length, leaf width, leaf number and petiole length of

strawberry treated.

Supply Sub-plot Leaf Leaf Leaf Petiole
Cultivar method length width number length
{cm) (cx) (cm)
T, H-box 6. 1bc 5.3abc 8. 7ab 7.7ab
H-pot 7. 2a 6. 1a 9. 0ab 7.3ab
L-box 6. 1bc 5.0bc 7. 2abc 7. 4ab
T, H-box 6. 9ab 5.8ab 8.9ab 7.8ab
Chodong H-pot 6. babc 5.6abc 9. lab 7. 4ab
L-box 6. 5abc 5.8a 6. 6bc 7.3ab
T, H-box 6. 3bc 5. 4abc 9. 0ab 8. 3ab
H-pot 6. 7ab 5.9a 9.7a 7. 4ab
L-box 6. S5abc 5. 8abc 8.9ab 7.6ab
Control 5.8 - 4.9c 5.5¢ 6.2b
T, H-box 8.0ab 6. 5¢ 12. 1abc 9. 8ab
H-pot 8. 1bc 6. 5¢c 11.8abc 8.9ab
L-box 8. 4abc 6. 7bc 9. 6cd 8.6b
T, H-box 9. 2ab 6. 6bc 11.6bc 9. 8ab
Yeobong H-pot 9.5a 7. 4a 14. 4ab 9. 3ab
L-box 8. 7abc 6. 7bc 12. 7ab 10. 0ab
Ts H-box 8. 8abc 6. 7bc 14. 2ab 10. 0a
H-pot 8. 8abc 7. 2ab 14.7a 8. 8ab
L-box 7.9c 6. 3c 13. 5ab 8.7ab
Control 6.3d 5.0d 7.1d 5.6¢c
T, : Nutrient solution was supplied 3 times a day and soaked
bottom of box always (Supply time : 30minutes/once).
T, : Nutrient solution was supplied 6 times a day and drained
(Supply time : 15minutes/once).
T, : Nutrient solution was supplied 3 times a day and drained
(Supply time : 30minutes/once).
H-box : Box culture of plant nursed at high land.
H-pot : Pot culture of plant nursed at high land.
L-box : Box culture of plant nursed at Low land.

H-pot : Pot was placed

on the box.

Mean separation within columns by Duncan’s multiple range test at 5% level.
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N.H : Seedling nursed at high land.

N.L : Seedling nursed at flat land.
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Fig.7 Figures of strawberry root on 53days and 174days after transplant.
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Table 8. Effect of treatment on the first flowering date, first harvest date, days to harvest after
anthesis, mean fruit weight and fruit number/plant of strawberry treated.

Supply Sub- First First Days to har- Mean Fruit
Cultivar method plot flowering harvest vest after fruit number/
date date anthesis weight plant
T, H-box Oct. 19 Nov. 25 37 13. 8bc 8. 9a
H-pot Oct. 20 Nov. 27 38 13. 7bc 8.6ab
L-box Nov.8 Dec. 16 38 13. 8bc 5.1b
T, H-box Oct. 21 Nov. 27 K1} 14. 1bc 8. 5ab
Chodong H-pot Oct. 20 Nov. 25 36 13. 1bc 9.0a
L-box Nov. 4 Dec. 14 40 14. Obc 5.2b
T, H-box Oct. 23 Nov. 30 38 14. 7abc 7.6bc
H-pot Oct. 23 Nov. 28 36 14. 8ab 6.7c
L-box Nov. 9 Dec. 19 40 15.9a 5.1d
Control Nov. 1 Dec. 16 46 13.0c 6. 8c
T, H-box Oct. 28 Nov. 30 33 12. 9ef 8. 8a
H-pot Nov. 20 Dec. 8 31 12. 3f 8. 6a
L-box Nov.9 Dec. 18 39 16. 7ab 5.8bc
T, H-box Oct. 30 Dec.7 38 15. Ocd 8. 1a
Yeobong H-pot Nov. 4 Dec. 14 40 12. 1f 9.3a
L-box Nov. 10 Dec. 19 39 15. O0cd 6. 5b
T, H-box Noc. 2 Dec. 10 38 15. 4bc 6. 3bc
H-pot Oct. 31 Nov. 30 30 13. 7de 6.8b
L-box Nov. 7 Dec. 16 39 17.0a 5.0c
Control Nov. 4 Dec. 16 42 13. 3ef 6. 0bc

See the table 7 foot note.

Mean separation in columns within cultivars by Duncan’s multiple range test, 5% level
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Table 9. Effect of each treatments on fruit width/length ratio of ‘strawberry treated.

(Jan.5)
Cultivar Treatment Sub-plot Fruit Fruit W/L ratio
wdth length

T, H-box 32 5.2 0.62b

H-pot 3.2 4.8 0.67ab

L-box 2.9 4.4 0. 66ab

T, H-box 2.9 4.6 0.63ab

Chodong H-pot 3.0 4.5 0.67ab
L-box 3.0 4.1 0.73a
T, H-box 31 5.0 0.62b

H-pot 3.2 50 0. 64ab

L-box 3.1 4.7 0. 66ab
Control 2.9 4.7 0.62b
T, H-box 33 4.3 0.77a
H-pot 3.5 4.4 0.80a
L-box 3.3 4.0 0.83a
T, H-box 3.2 3.9 0.82a
Yeobong H-pot 3.3 4.1 0. 80a
L-box 3.2 3.8 0.84a
T, H-box 3.5 4.4 0.80a
H-pot 3.5 4.4 0. 80a
L-box 3.6 4.2 0. 86a
Control 3.4 4.3 0.79a

NS

See the table 7 foot note.

Mean separation in columns within cultivars by Duncan's multiple range test, 5% level,

NS ! Not significant.
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Table 10. Effect of treatments on the sugar and acid contents of strawberry treated.

Sub- Brix% Titratable acid Brix/Acid
Cultivar Treatment plot (%, citric acid) ratio
(Jan. 5) Jan, 5)
T, H-Box 6.1 0.58 10.5
H-Pot 6.4 0.50 12.8
L-Box 6.8 0.53 12.8
Mean 6.4 0.54 12. Obc
T, H-Box 6.7 0.69 9.7
H-Pot 6.8 0.55 12. 4
Chodong L-Box 6.4 0.58 11.0
Mean 6.6 0.61 11. 0c
T, H-Box 6.4 0.50 12.8
H-Pot 6.3 0.48 12.6
L-Box 6.5 0.46 14.1
Mean 6.4 0.48 13. 2ab
Control 6.5 0.45 14. 4a
T, H-Box 8.3 0.67 12. 4
H-Pot 8.8 0.65 13.5
L-Box 8.9 0.67 13.3
Mean 8.7 0.66 13. 1a
T, H-Box 8.0 0.70 11. 4
H-Pot 8.5 0.63 13.5
Yeobong L-Box 8.6 0.65 13.2
Mean 8.4 0.66 12. 7ab
Ts H-Box 8.8 0.74 11.9
H-Pot 8.9 0.71 12.5
L-Box 8.7 0.72 12.1
Mean 8.8 0.72 12. 2ab
Control 7.8 0.58 11.5a

See the table 7 foot note.

Mean separation in columns within cultivars by Duncan's multiple range test, 5% level.
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