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Summary

Studies on Practical Use of Scoria

Nutrient Solution Culture of Cherry Tomatoes

Dae - min Oh

T"he main purpose of these studies were to clarify
differences in Cheju-Scoria and other solid media on
quantity and quality of cherry tomatoes and on shift of
component of the nutrient solution, and to use
practically Cheju-Scoria as an excellent solid culture
meodium.

The results obtained were summarized as follows,

1. The stem diameter of shoot was short in Scoria
and Perlite plot and it affected setting of fruits and
their quantity.

2. The numbers of setting fruits were greater in
above flower cluster, and yield indexes were higher In
Rock- wool plot and deep-flow culture than in other
media.

3. The rates of setting fruits were highest at [st
flower cluster and kept declining later.

4. Among Scoria plots, the rates of dry weights,
fruits and their sugar-acid ratio were higher in the plot
that was drained well with deep flow for one hour
once a day.



5. IFresh fruit weights were lighter in Rock wool and
deep flow technique, but larger in Scoria, Hyugashi and
Perlite in moving to higher flower cluster.

6. In moving to smaller size of fruit as well as to
higher flower cluster, fruit shape indexes were close to
bulb shape.

7. The results of analvsis on microclement among
solution components showed decrease of concentraticns
of P and K in the period of growth and development.

8. The concentration of fertilizer base was increascd
In general solution culture. Transpiration and absorption
were similar in Scoria plot and other media.

9. More studies of the Cheju-Scoria development is
required in order to use it as a solid medium for
solution culture.
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Table 1. Characteristics of cherry tomato seedlings at transplanting time.

Length(cm) 16.6
Number of leaf . 7.3
Stem length(cm) 10.8
Stem diameter (mm) 3.5
1st truss node No. 6.7
Fresh weight(g) Leaf 2.1
Stem 1.3
Root 1.1
Dry weight(g) Leaf 0.34
Stem 0.11
Root 0.14
Dry matter Leaf 15.96
percentage(x) Stem 8.46
Root 1238

# Transplanting date : March 19, 1994.
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Table 1. Characteristics of cherry tomato seedlings at transplanting time.

Length(cm) 16.6
Number of leaf . 7.3
Stem length(cm) 10.8
Stem diameter(mm) 3.5
1st truss node No. 6.7
Fresh weight(g) Leaf 2.1
Stem 1.3
Root 1.1
Dry weight(g) Leaf 0.34
Stem 0.11
Root 0.14
Dry matter Leaf 15.96
percentage (%) Sten 8.46
Root 12, 38

% Transplanting date : March 19, 1994.
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1) Rock wool : 9X9X9cm9 Rock wool cubeo] A A3 o =4
15cme 2ty HEE Y ofAEE wWE=o Ho ¥ 57
Seme AR ZEH WALRo Eod wE mavE Y S Fa A

et ke #Hos AKX BR AR 1H 4[] (@8 A AL,

2) Scoria A : K T7F 6~12mm A7 9 $olE T A Zgayg

BHiMAFA5X30X9cm 2)d oF 90% 7FF A$F32 B 1FE 4o
okl Wl = oo 40cm AT WA} PYT, T Yol EHS 2o
2 duyg FHIES YUY BE #tHS DI Zo] gy

3) Scoria B : Scoria A9 o] M3 BEHEL S 1H 1
IR R B tgol A Hikdles WMHOoZ A3y,

4) Solution @ &4 HEHEE BYstes HHoZ HER A= 9
of %74 5em¥ = AXZER 40cm AL R F 3cm
B v MEENE BE Ao AHEBHEE THY TUHE 7
A vfg &8 nAANAY. EREES DY o] dAY.

5) Hyugashi : % 2717} 10~12mmy &9 BmEt+tE 2)8 ¢

gy ow AA BYsA.

rio

6) Perlite : ¥/ =717} 2~3mm W2 9 Perliteg 2)¢ & W
Hoz Mz 3@ 3go.
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Table 2. Number of nodes and lengths influenced by solid medium.

(Observed date . Jun. 3. 1994)

1st truss 1st-2nd truss 2nd-3rd truss
Length Number L ength Number Length Number

(cm) (cm) (cm)
Rock wool 18.9a" 4 0a 30.4ab 3.6a 46 6a 2.9a
Scoria AY 20.4a 3.0b 32.7ab 3.0a 40.9ab 2. 4a
Scoria B”’ 21.1a 2.9b 31.0ab 2.9a 31.6bc 2.7a
Solution’ 18.0a 4. 2a 28.7¢ 3. 3a 35.3abc  2.5a
Hyugashi 18 9a 3.9%ab 28.64 3.1a 24 6cd 2.5a
Perlite 18 5a 3.1b . 34.9a 2.7a 20. 44 2.5a

z) Nutrient solution was revolved four time per a day and soaked
40cm height from bottom of plastic seedling box.

yv) Nutrient solution was supplied once a day for one hours and
drained.

x) Deep flow culture without medium.

w) Mean separation within columns by Duncan’s multiple range test,
5% level.

_14_
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(cm)” a -
187 ] Rock wool ~ 1 scoria A" Scoria B
1.5

L EM solution Hl Hyugashi Hl Ferlite
|
|

Diameter of first nodes

Apr. 10. Apr. 29. May. 20. June. 8.
Observed date

Fig. 1. Effect of solid medium on changes of 1st node diameter.

z) Mean separation within columns by Duncan’s multiple
range test, 59% Jevel.

yv) See Table 2.
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Table 3. Number of flowering and harvested fruit influenced by
internodal position.

N 1st truss 2nd truss 3rd truss o
No. of No. of No. of No. of No. of No. of
Flower Fruit Flower Fruit Flower Fruit

A_;ock wool 14 1ap” 14.0 23 . 4a 22.7 27.8ab 20.6 _
Scoria A% 12.6b 10.9 14 1b 10.6 24 . 3bc 147
Scoria B 11 9b 11.0 14 4b -3 20.5c 13.3
Solution 14 8Ba 14.7 24 .5a 19.0 29 4a 19.0
Hyugashi 14 0ab 14.0 23 .6a 21.0 31.1a 19.0
Perlite 13.2b 11.3 21.2b 18.7 24 . 3bc 18 .4

";& Sce Table 2. o

v} Mean separation within columns by Duncan’s multiple range test,

5% level
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Fruiting ratio

(%) - .

[ J1st truss ___ 2nd truss 3rd truss
100 -
80 -
60 i
i =
| : 5
40° ——— + .

Rock wool Scoria A% Scoria B Solution Hyugashi Perlite
Solid medium
Fig. 2. Effect of solid medium on the rate of fruiting in Cherry Tomato.

z) See Table 2.
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Table 4. Leaf area and fresh weight of leaves influenced by solid medium.

Observated 10, Apr 6, May 7, Jun
date ——— _ — ———
Leaf Fresh Leaf Fresh Leaf Fresh
i area weight area weight area weight
! (am ) (g) (o) (g) (cm ) (g)

. I [ B, e e e
Rock wool i 2.013a” 805 2,132a 85.3 1,684ab 89.2
Scoria A* i 695b 21.2 1,701b 51.6 1,483ab 80.1
Scoria B ‘ 656b 32.8 1.248c 479 1,355b 66.4
Solution i 1,964a 45 2 2,121a 50.1 1,741a 92.3
Hyugashi : 1,960a 67.8 2,058a 61.7 1,746a 89 .1
Perlite i 1,871a 66.5 2,104a 57.7 1,460ab 62.8

| ——

z) See Table 2.

v Mean separation within columns by Duncan’s multiple range test,
o0,
O |L‘V(‘]A
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S 0.02-
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| A
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Rock wool Scoria A? Scoria B Solution

Solid medium

Hyugashi

. 2
Fig. 3. Effect of solid medium on fresh weight of leaf per ¢cm*.

Zz) See

Table 2.
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Table 5. Fresh weight and dry weight of leaves influenced

by solid medium(observed on 7. Jun).

o Leaf area Fresh Dry Dry weight
weight(A) weight(B) ratiol B-A)
(om) (g) (g) { %)
Rock wool 684a"’ 36.7 5.19 14.14
Scoria A% 483b 24.9 3.59 14.42
Scoria B 355b 18.6 2.86 15.38
Solution 741a 42.6 5.28 12.39
Hyugashi 746a 40.9 4 66 11.39
Perlite 460b 18.9 2.62 13.86

7z) See Table 2.

y) Mean separation within columns by Duncan’s multiple range test,
59 ])'1|
D0 evel.
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fEmn MY e WS £67 vebd=w il bd &
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Table 6. Number of harvested fruit influenced by solid medium.

Trusses 1st 2nd 3rd 4th Sth total o
Rock wool 14.0a” 22.7a 20.6ab 32.3a 26.7a 116 3a
Scoria A% 10.9a 10.6ab 14.7b 27.3a 25.6a 89. 1bc
Scoria B 11.0a 9.3b 13.3b 26.4a 23.7a 83.7c
Solution 14.7a 19.0ab 19.0ab 31.3a 26.7a 110.7ab
Hyugashi 14 Oa 21.0ab 19.0ab 29.3a 23.4a 106. 7abc
Perlite 11, 3a 18.7ab 24.0a 29.7a 22.3a 100.4bc

z) See Table 2.

y) Mean separation within columns by Duncan’s multiple range test,
o,

5% level.
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Table 7.

Fruit yield of Cherry Tomato influenced by solid medium.

Fruit Yield/Plant| Yield/10a Yield
weight index
(g) (g) (kg) (%)
Rock wool 17.0a”’ 1,977 9,886 100
Scoria A% 15. 4dbc 1,372 6,861 69
Scoria B 14. 8¢ 1,239 6,194 62
Solution 16.9a 1,871 9,354 95
Hyugashi 16. 6a 1,771 8,856 90
Perlite 15.7b 1,576 7,881 80
2z} See Table 2.

vy Mean separation within columns by Duncan’s multiple range test.

5% level

# Number of fruit was counted to nine plants per the treatmant.
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v Acidity means citric acid.

w) Observed date.

Brix# ot f & X994 w¥l Brix¥& Bz R 5% o)
Hazd ool tmE EE Y RUM BB 4L e Hdew
B, B dAl KMol N HEBoR BSF 4H mML 7
Sheb Al 4ol A,

fEAf L (Brix th A= bEEo BEBIY $o] BEAAM M w
Shizdl ol Fvde dEM £FMAyA Ky 2EH A7 F 101
] T f BB AE HRSEs BREREN YEEvLEY k&
w4 dd e Aoy,

Table 9. Effect of solid medium on the rate of Brix acid in Cherry

tomato.
Brix” Acidity (%) Brix acid ration -
(1) (B) (4/B)

24.May" 6.Jun. 18.Jun. 24 May 6.Jun. 18. Jun. 24 May 6.Jun. 18AJ\;;4

Rock wool 7.5 7.7 8.0 0.82 0.66 0.63 9.1 11.7 12.7

Scoria A" 6.9 7.0 7.6 0.79  0.61 0.54 8.7 11.5 14,

Scoria B 7.7 7.7 7.9 0.62 0.52 0.55 12. 4 14.8  14.4

Solution 7.2 7.4 7.4 0.80 0.53 0.72 9.0 13.9  10.3

Hyugashi 7.1 7.5 7.7 0.87 0.56 0.56 8.2 13.4  13.3

Perlite 7.4 7.5 8.0 0.92 0.68 0.63 8.0 1.0 127
o z) Sce Table 2 o
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Table 10. Effect of solid medium on dry matter in Cherry Tomuto

fruit.

~ Fresh-fruit weight(A) Dry-fruit weight(B) Percentage of dry mat:er
{g9) (g) (B/A)

| )
! )
i

4 May” 6.Jun. 18.Jun. 24 May 6. Jun. 1B.Jun. 24 May 6. Jun. 18 Jun,

Rock wool = 18.1 17.1 13.7 1.48 0.93 0,89 8.2 5.4 55

Scoria A" | 13,3 16.2 18.5 1.08 0.73 1.15 8.1 45 6.2

Scoria B 12,1 11.9 12,7 0.99 0.71 0.94 8.1 59 7.4

Solution 18.1 18.5 15.6 1.35 1.00 0.71 7.5 54 4.6

Hyugashi 15.6 17.9 19.3 1.22 0.97 0.99 7.8 5.4 5.1
i

Perlite | 13.7 12.1 15.1 1.08 0.67 0,93 7.9 5.5 6.2

z) See Table 2

y) Observed date.
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Fig. 4. Effect of solid medium on the amount of Vitamin A and C
in Cherry Tomato fruits.

z) See Table 2
V) Mean analysis at picking-time.

W) Mean analysis on 20 days after picking.
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Table 11. Change of nurtient solution contents influenced by solid
medium.
N P20s K20 Ca Mg Na
PpPm

Rock wool 8. Jun” 121 195 191 54 90 63
13. Jun 171 294 224 70 115 80

18. Jun 178 325 284 79 128 80

Scoria A* 8. Jun 120 240 178 39 61 36
13, Jun 112 196 164 42 66 42

18. Jun 106 185 162 45 69 43

Scoria B 8. Jun 90 217 181 39 60 40
13. Jun 87 196 166 41 63 39

18. Jun 103 184 163 44 69 44

Solution 8. Jun 108 116 167 49 90 69
13. Jun 107 183 155 41 74 48

18. Jun 121 182 165 42 79 55

Hyugashi 8. Jun 111 112 95 37 65 26
13. Jun 121 252 187 41 69 45

18. Jun 117 251 186 49 69 54

Perlite 8. Jun 186 141 139 48 61 44
13. Jun 186 263 215 60 87 55

18. Jun 196 263 224 62 87 60

Z) See Table 2

v) Observed date
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