Good Seedling Production and Hydroponics of

Gerbera with High Promise of Export
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SUMMARY

Gerbera hybrida is one of the most important cut-flowers, successfully grown under
different conditions in many areas of the world and requirements of several markets. It has
a wide range in color and shape of the flower. All the Gerbera hybrida were grown from
seed or by the divisions. Now, they are multiplied for 1009 in vitro in cut-flowers
producion. Because Gerbera hybrida is with high promise of export to foreign country,
though it is a minor flowering crop in Korea, the production of this flower has been
increased year after year.

Results are summarized as follows;

1. Good seedling production

This study was conducted to examine the effects of plug tray cell size, growth
media, watering and nutritional solution on good seedling production of (Gerbera hybrida
Hort.

Seedling growth was the best in 809, compared to the other concentration of
PBG solution. It was determined as an optimum in nutrition supply.

Seedlings were grown for 60 days in 50, 72, 128, 162 cell trays contanning
perlite, cocopeat and perlite+cocopeat(1:1, v/v). Perlite showed higher bulk density
than cocopeat and perlitetcocopeat. Total porosity was greater in perlite, cocopeat
and perlite + cocopeat in order. Cocopeat showed highest water holding capacity.
Number of leaves were greatest in 128 cell tray containing cocopeat. Leaf area
was greatest in 50 cell tray containing cocopeat. Seedling growth was also better
in plug tray of bigger cell size. Seedling growth of fresh and dry weight of shoot
and root was much better in the growth media of perlite+cocopeat.

To determine watering, seedlings were grown to several growth media. It has
been found that seedling growth was good to watering every four days with

media containing the 1 perlite and 1 cocopeat by volume.



We investigated seedling growth changing PBG solution into EC 0.8mS/cm
Balanced nutrient solution by Japanese Horticultural Experiment Station. Seedling
characteristics such as no. of leaves, leaf area, stem length, root length, fresh and
dry weight, and T/R ratio grown in overhead watering were improved as
compared with those grown in bottom watering. It was suggested that perlite,
vermiculite and rockwool had good effect on seedling growth.

To reducing time interval for seeling growth, IBA was treated to seedlings
without roots. Without IBA, cocopeat showed good for seedling growth.

Four varities like Gerbera hybrida ‘Beauty’,Tamara’, ‘Estelle’, ‘Salina’, were
used to determine the optimum in growth media. In Gerbera hybrida ‘Beauty’,
seedling growth was good to media containing the 1 vermiculite and 1 peatmoss
by volume. In Gerbera hybrida ‘Tamara’, ‘Estelle’ and ‘Salina’, seedling growth
was good to media containing the 1 cocopeat and 1 vermiculite by volume, perlite
and cocopeat, and perlite and cocopeat, respectively. It could be noticed that the
requirement for media was different with varieties.

We investigated that watering every day improve seedling growth, compared to
watering every 3 days and 6 days. In Gerbera hybrida ‘Beauty’, seedling growth
was enhanced with higher cocopeat when perlite and cocopeat used as a mixture.
However seedling growth was enhanced with higher perlite in Gerbera hybrida
‘Tamara’. In both varieties, the interval of watering showed the greater effect on

seedling growth than concentration of nutritional solution.

2. Hydroponics

The closed substrate hydroponics for gerberas, which invented from this
research, turned out to be a most proper hydroponics system and expected to be
practically used in gerbera cultivation. The invention of a supplement method of
nutrient solution, it makes possible not only to prevent soil & water pollution, but
also to manage imbalance of nutrient solution formula in a way of nutrient

solution circulation. Also, the method of planting on a bed after seedling on a

,10,



plastic pot highly encourages the early growth of the plant to advance the yield.
And it also regarded to improve its quality. In conclusion, it will greatly contribute
to reduce the amount of the work in all procedures.

We invented the nutrient solution formula for gerberas in closed substrate
hydroponics.

The technology on EC, pH and feeding time and frequency in nutrient solution
was suggested in closed substrate hydroponics. Also, it is required to find out a
method to maintain a proper root temperature in high-temperature period prior to

maintaining the root zone temperature in lower temperature period.

A fertigation method was examined using seedling on a plastic pot and effective

management technique.

,11,
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Table 1. The composition of PBG nutrient solution

Mineral elements Concentration

NH; (mmol - L) 0.75
K 45
Ca 1.6
Mg 04
NO3 7.25
SOy 0.7
H2PO4 0.6
Mn (umol - L") 5

Zn 3

B 20

Cu 0.5
Mo 0.5
Fe 25

EC mS/cm (25C) 1.1

Table 2. pH and EC of nutrient solutions determined at day 0 and 60

At 0 day At 60 day
Treatments
pH EC(mS/cm) pH EC(mS/cm)
Control 6.90 0.433 7.28 0.293
60%% 6.48 0.923 7.02 0.728
80% 6.39 1.020 6.90 0.905
100% 6.29 1.275 6.45 1.130
120% 6.20 1.416 6.24 1.287

Aotegl fFHEWe AL 2 HAake dE2TFE AL BE Ao A 31~36%
a3 6~7% WY ol UATHTable 3). o]# 3 FF& w$ 2 Ao Aoy
ok Ca, K, Mg mlge] @97} =555 A ey
thEFe] dEa 2 K7 §EA a7HE Aoz A vFddare] 4, Feet Mn
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Table 3. Content of minerals in nutrient solutions determined at day 60

Macroelement (%) Microelement (ppm)
T-N T-P Ca K Mg Cu Fe Mn Zn
Control 1391  3.39 1.99 280 047 13936 893.03 34294 103.76
60% 3338  6.71 1.85 6345 041 12846 731.02 1540.38 460.42
80% 3147 572 140 5538 035 9831 1255.31 1527.77 410.77
100% 36.47  7.06 132 5804 031 132.37 1062.29 1352.93 483.74
120% 31.30 576 121 2848 0.26 126.24 1004.36 1245.25 662.33

Treatments

Aol WE @eE 60, 80%eN A 7 Bakth Beo] £ R dol ETE HE
shel A ALelA Frel A7k SATH Table 4). 4

Jol A w7 ebtot Aol 2 AFolsk gllvh el
e fH 9O AFFL BFou A Wele) PAr FolA
8%l A BAF 2 AEF 2F TREC H B Uehd A me} Aojuz %

R H9A A4 Fow ol g so] F2 Ao nYrkFig. 2.

Table 4. Growth of Gerbera hybrida ‘Beauty' seedling as affected by nutrient

solutions at 60 days after potting

Root Leaf Fresh weight Dry Weight
No. of No. of

leaves  roots

Treatments length  area (g/plant) (g/plant)

(cm) (em?)  Shoot Root Shoot  Root

control 183 c¢* 152 a 8575 a 666 b 0304 b 0564 b 0062 b 0.095a
60% 455 ab 192 a 9767 a 4723 a 1718 a 1374 a 0253 a 0.109a
80% 382 a 202a 8645 a 4449 a 1820 a 1300 a 0.270 a 0.11la

100% 708 b 206 a 8175 a 3740 a 1506 a 1214 a 0228 a 0.260a
120% 533 b 220 a 9375 a 46.19 a 1650 a 1.060 ab 0.239 a 0.090a

"Mean separation within columns by Duncan’s multiple range test at 5% level.
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Treatment

Fig. 2. T/R ratio in Gerbera hybrida '‘Beauty’ seedling as affected by nutrient

solutions at 60 days after potting.

GEagEe 80% At vhe Adun ug w4 deor o9 AejelA:
Z Zol7} g1tk (Table 5).

Table 5. Chlorophyll content of Gerbera hybrida ‘Beauty' seedling as affected by

nutrient solutions at 60 days after potting

Chlorophyll content(mg - L 1)

Treatments
chl. a chl. b total
Control 0.14 0.04 0.17
60% 0.19 0.08 0.26
80% 0.21 0.17 0.39
100% 0.19 0.05 0.24
120% 0.19 0.07 0.26
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Fig. 3. Growth of Gerbera hybrida 'Beauty’ seedling as affected by concentrations

of nutrient solution at 60 days after potting.
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Fig. 4. Water content to various media.
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Table 6. Physical properties of growth media

Bulk density  Particle density Total porosity Water holding

Media
(g/cm) (g/cm) (%) capacity (%)
perlite 0.214 0.437 51.06 343.14
cocopeat 0.210 0.344 38.95 516.89
pl+co” 0.194 0.385 49.61 405.26

“pl+co: perlite+cocopeat=1:1

S0 609 To] ZeaMe] 3] @ £8W o] M8 A A3 Table 73 7
ATE 1287 cocopeat A B NA 7HE =S Hd4E BHAI LI T perlite * el
AP Az 458 w4 e FHa4 A7l perlite BER T
cocopeat T8 = E&o] g9 FUle EHAolen FYaA AVt Fe A
PelA s wobkdE AFe nath v 45E By dudE me FAEE
cocopeat A 2loll Al 7HF =okom 1627 perlite A 2]
A A7)7 F45 cocopeat Al ollA FHE A AXA
= AF%S vEdido Ax 9 e AT 507 perlitetcocopeat®] &8 2]
A7V = vEg e dees 22 4Fe 29

FE4 FF2 HAZ cocopeat T8 Ei= perliteste] EFEC] =A dERtoH
58 e A9 Ut AASFF F 8719 FuUt F4F =S ATe md
(Table 8).
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Table 7. Effects of cell tray size and media on the growth of Gerbera hybrida

‘Beauty' seedling at 60 days after potting

Fresh weight (g/plant) Dry Weight (g/plant)
Cell . No. of Leaf area gr e Y gr e
. Media 9 T/R
size/tray leaves (em?) Shoot Root " Shoot Root T/R ratio
ratio

perlite 4.00 cd” 1582 g 036 f 021 e 172ab 007 e 005 f 1.41 cde
cocopeat 5.33 bcd 76.18 de 1.60 091 cd 1.76 ab 0.25 b 0.16 bcd 1.58 bede

o

107 pltco 6.67 abc 61.37 ef 114 d 053 de 214 a 0.18 cd 0.11 bedef 1.58 bede
perlite 3.00d 1633 g 045 ef 028 e 160 ab 008 e 006 f 1.33 de

198 cocopeat 9.00 a 10667 cd 205 b 123 bc 166 ab 027 b 0.13 becde 2.08 abc
pltco 867 a 7669 de 147 ¢ 083 cd 1.76 ab 0.21 bc 0.10 cdef 2.11 ab
perlite 6.67 abc 32.95 gf 0.73 e 051 de 1.42 ab 0.12 de 0.08 e 1.59 bede

- cocopeat 867 a 14859 b 302a 151 b 199 ab 039 a 016 bc 239 a
pltco  6.33 abc 119.42 bc 228 b 141 b 162 ab 034 a 018 ba 192 abcd
perlite 6.67 abc 3730 fg 0.74 e 064 de 116 b  0.12 de 020 def 126 e

50 cocopeat 7.00 ab 169.63 a 271 a 143 b 190 ab 0.38 a 0.16 bc 231 a

pltco 7.67 ab 14863 b 282 a 193 a 146b 038 a 028 a 1.67 bede

"Mean separation within columns by Duncan’s multiple range test at 5% level.

ol A 2= o &3} cocopeat= 7FA o] A #E3}e] peatmossES A
g T Ade ddFAE SHESRE ARGl Hak S7F FAldd Atk 1EF Sl A ¢
SHE st ol&H e WYEE AIsd FEIFS FAS7] $5t peatmossoll
7128 ZAWHO] FHE o] Fa AT B AFNA dolEE AASA ZUA T

peatmosstt peatmosset &3 WY Eo| = perlite Tt FH O Aol wj§ A x3}

d
gov], 53 g7t we Fuhso] o Hrb wASET cocopeats] FREH
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Table 8. Effects of cell tray size and media on the chlorophyll content of Gerbera

hybrida ‘Beauty’ seedling at 60 days after potting

Chlorophyll content
(mg -L )

Cell size/tray Media

chl. a chl. b total

perlite 1.290 ef” 0.799 a 2.089 ¢

162 cocopeat 2910 ¢ 0.910 bc 3.820 b
pl+co 3.038 bc 0.997 bc 4.035 b

perlite 1.201 f 0.178 d 1.378 d

198 cocopeat 3971 a 1.158 ab 5129 a
pl+co 3503 b 0.905 bc 4.408 b

perlite 2.070 d 0.404 d 2.407 ¢

79 cocopeat 4185 a 1.167 ab 5352 a
pl+co 3.454 b 1.015 bc 4.469 b

perlite 1.730 de 0.404 d 2134 ¢

50 cocopeat 4.085 a 1.147 ab 5232 a
pl+co 4.201 a 1.399 a 5.600 a

"Mean separation within columns by Duncan’s multiple range test at 5% level.

Table 9. pH and EC of media determined at 60 days after potting

Number of cell/tray Media pH EC
(dS/m)

perlite 7.1 35
162 cocopeat 5.3 8.0
pl+co 5.6 6.1
perlite 7.2 4.0
cocopeat 55 6.6

128
pltco 54 8.0
perlite 7.0 3.8
7 cocopeat 54 6.4
pl+co 5.6 49
perlite 7.1 3.3
cocopeat 55 7.3

50
pltco 5.6 6.2
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Table 10. Chemical properties of media determined at 60 days after potting

Number of ) P2Os T-C Ca K Mg CEC

Media - ~ B _ -

cell/tray (mg - Kgh) (%) (cmol-Kg ") (emol - Kg b (cmol - Kg ') (cmol - Kg Y

perlite 126.43 3.26 17.09 8.93 2.56 3.00
162 cocopeat 35.30 146.81  269.69 134.02 319.63 102.50
pl+co 76.83 7481 20431 73.25 197.18 65.00
perlite 102.23 2.69 1548 10.52 3.32 2.75
198 cocopeat 36.67 146.81  270.26 129.9 321.31 103.75
pl+co 126.07 70.43 13991 43.81 114.96 54.00
perlite 97.03 3.10 13.75 10.38 3.16 3.00
- cocopeat 73.77 15764  271.13 139.19 326.95 106.00
pl+co 82.77 65.35  192.55 66.89 187.66 61.50
perlite 106.03 2.26 14.69 9.42 4.00 3.50
50 cocopeat 72.60 15829  257.00 147.39 312.93 105.00
pl+co 72.27 82.714  165.04 82.28 168.30 58.25




O FR ey
1% “"1

Perlite Cocopeat Perlite+Cocopeat(1:1)

Fig. 5. Effects of cell tray size and media on the Gerbera hybrida ‘Beauty’
seedling growth determined at 60 days after potting.
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Root
24a 08 b 92 a 0143 b 0187 b 0.794 a 0.022 b 0.028 a 0.802 a

Dry weight (g/plant)
Shoot

T/R

Root  14tio
10x10cm =719

L

L

Fresh weight (g/plant)

Shoot

FHE7

Root
lenght
(cm)

area
(cm?)

Leaf
50 a 363 a 65a 0483 a 0.362 a 1.435. a 0.067 a 0.052 a 1.361 a

leaves

No. of
I} ZtH(Table 12, 13).

o

solution
80%

Nutrient
0%

Table 11. Effects of 80% nutrient solution on the growth of Gerbera hybrida
Mean separation within columns by Duncan’s multiple range test at 5% level.

‘Estelle’ at 40 days after potting

3} o

zZ

el

il
=
ol

o)
PR

cocopeat,
A 5ol

=]

£

5t

°

,46,

FARG AWBERG B e

A
o
1:1, rockwooldl Al &Z 3 AI}E Bt e A

)

A
=

o Z

perlite°l] A

I
.

A

I

23

=

perlite+cocopeat

&



o] T/RE&E cocopeat &8 Z rockwoololl A EZolxlon AHa+rt F
=74 yt} perlite @ perlitetcocopeat=1:114 T/R&o] 433 Ao =2 ek}

o 1o RES BE5E F/140] Fohd AR Aol

ESrE F714 2 BHygo] dEY FRRFHe] AX B A& fFEg 3o
2 Heltt

S &2 AFE3F= rockwools WA  dS HO=E Toigich

r o)
&
)
b
o,
fd
lo,
o
Ho
2
=y
B
rr
o2
o
tlo
T
)
—
Q

=5
o

—_
B
\]
e
)
R
o
fru
=
o
r
&
>

perlitetcocopeat=1:12 £33 SHERENA J¢, Gz A= 2 ASESE T A

Table 12. Effect of watering and media on seedling growth of Gerbera hybrida

‘Estelle’ at 40 days after potting

Watering Media No. of Leaf z;rea Root lenght
leaves (cm?) (cm)
perlite 3.8 ab 2.23 abcd 147 a
cocopeat 46 ab 2.89 ab 106 a
Overhead pl+tco 42 ab 282 a 132 a
rockwool 50 a 2.38 abcd 13.1 a
perlite 3.0 ab 1.46 cd 11.2 a
cocopeat 26 b 1.68 bcd 11.3 a
‘ Bottom
pl+co 34 ab 2.66 abc 129 a
rockwool 3.0 ab 1.28 d 12.1 a

Mean separation within columns by Duncan’s multiple range test at 5% level.
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Table 13. Effect of watering and media on fresh and dry weight of Gerbera

hybrida ‘Estelle’ seedling at 40 days after potting.

) Fresh weight (g/plant) Dry weight (g/plant)
Watering

Media
Shoot Root T/ R Shoot  Root T/.R
ratio ratio

perlite 0.257 ab 0348 a 0.755 a 0.037 a 0.056 a 0.693 a
cocopeat 0336 a 0270 a 1.313 0.046 a 0.040 a 0980 a
Overhead pl+co 0337 a 0372 a 0.960 0.049 a 0.050 a 1.084 a
a
a

rockwool  0.336 a  0.329 1.114 0.050 a 0.049 a 1.073 a

perlite 0.247 ab 0.350 0.806 0.039 a 0.058 a 0.754 a

cocopeat 0.279 ab 0.298 a 1.012 0.049 a 0.042 a 1.339 a

Bottom pl+co 0.367 a 0398 a 1.237 0.056 a 0.056 a 1.663 a
rockwool  0.184 b 0.231 a 0.867 0.028 a 0.042 a 0.771 a

O o Y ®

"Mean separation within columns by Duncan’s multiple range test at 5% level.

Hagd S48 AoE vegon #ee wdE U + 9% Aow 44dn
FENES BobW §ES] wEEFon Ygol FUHA R F7b Uk WA
Aolulete] §HA 7HY T8 80 FREES] FEAFA Fer} obdst gk

Table 14. Effect of watering time and media on seedling growth of Gerbera

hybrida ‘Estelle’ at 40 days after potting

No. of Leaf area Fresh weight (g/plant) Dry Weight (g/plant)

Watering  Media 2
leaves (em’) Shoot Root T/R ratio  Shoot Root T/R ratio

perlite 800a 7141 ¢ 144b 081 b 1774 cd 0226 Db 0149 b 1520 be

every cocopeat 8.00 a 15842 abc 630 a 159 b 3953 a 0645 a 0219 ab 2941 a
2 days pltco 1067 a 26331 a 551 a 180 b 3054 ab 0635 a 0211 ab 3.006 a
rockwool 933 a 7712 c¢ 120b 059 b 2025 cd 0172 b 0107 b 1613 be

perlite 933 a 9965 bc 208a 145b 1430 d 0307 b 0.191 ab 1.606 abc

every cocopeat 13.33 a 159.32 abc 6.24 a 192 ab 3.257 ab 0.846 a 0364 a 2.327 ab

4 days pltco 833 a201.96 ab 675 a 305 a 2215 bcd 0.846 a 0.309 a  2.356 abc
rockwool 7.67 a 109.00 bc 194 b 129b 1498 d 0291 b 0249 ab 1170 c

"Mean separation within columns by Duncan’s multiple range test at 5% level.
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perlite 2 rockwoololl W& vA YeEFsT}. perlite®t rockwoole pH 7.6 2 pH 7.8%
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T EEdAN FHEY MKl I Aoz FuwEth ECE  cocopeat Z

perlite+cocopeat =2 & =74 }eEbykT)

Table 15. pH and EC as affected by watering and media at 40 days

. EC
Watering Media pH (dS/m)
perlite 7.6 3.6

every cocopeat 55 5.3
2 days pl+co 5.7 3.8
rockwool 7.8 2.3

perlite 7.3 3.7

every cocopeat 54 6.8
4 days pl+co 5.6 4.6
rockwool 8.4 2.2
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HAEZA o2 perlitetcocopeat(1:1)8] € Eo|A 49 71402 #FslE Aol Ao
gt SH 404 F 5o A M goeh o= Bt

Table 16. Chemical properties as affected by watering and media at 40 days

Waterig  Media P05 T-C Ca ] K ] Mg CEC ]

(mg - Kg) (%) (cmol - Kg ) (cmol - Kg ) (emol - Kg ) (emol - Kg ™)
perlite 58.17 2.09 13.59 8.18 2.50 2.50
every  cocopeat 32.53 156.62 227.59 114.97 291.07 96.50
2 days pl+co 49.60 78.41 166.66 34.25 153.77 52.75
rockwool 6.83 6.97 7.99 5.71 0.01 0.75
perlite 72.70 2.33 12.04 8.46 2.84 2.50
every  cocopeat 58.43 153.78 251.98 129.21 302.40 100.00
4 days pl+co 64.20 67.40 192.77 58.57 184.69 59.25
rockwool 7.90 591 7.88 7.22 1.22 0.75

2 el Al G MAL wMGEIE By W Gl Aawol e A%

Ok Al

A 5L E (10x10cm), rockw

A3k 53 o0

SHE7]+= 72 cell/tray,

) 3
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Table 17. Effect of nutrient solution on the growth

seedling at 40 days after potting in 72 cell/tray

ool block(6x6x5cm, WA Z&}
72 cell/tray ¢}t
A= T

Aol mA]

-

7

o
o

of Gerbera hybrida ‘Estelle'

Nutrient No, of lg{nooﬁt ]gfeaf Fresh weight (g/plant) Dry weight (g/plant)
solution  Jegves (an) (ecm?)  Shoot Root rzt/ig Shoot Root rzt/ig
control 11 85 31163 1518 0361  4.205 0.214 0.042  5.095
40% 9 9.0 369.83 1.257 0859  1.463 0241 0136 1.772
30% 11 9.5 57049 2770 0575  4.817 0415 0070 5929
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cell/tray B FMEE= sponge block % rockwool blockE Ut SH $F7]o] §iH A
of A Eofv= AFdFE Btk #ol AHE sponge blocke &S B 95}
Abgsksl ot of A

A7 A=HH stgel AHe] 53] Az AoR dEEth rockwool block 7H

=& T/RES Ytk 8 Z7]d= rockwool blockel A WA ol =717 S2169

ol Al ZAEZ0] rockwool blockE T Yoistt)gte A AR 2L A3 5L B2 HA

A2l WAl rockwool blocks WAE = &= A SFHEV|E AR H

Table 18. Effect of root container on the growth of Gerbera hybrida ‘Estelle’

seedling at 40 days after potting

Root [Fresh weight (g/plant) Dry weight (g/plant)

Root No. of lorky
container leaves ?grgn)t Shoot  Root 1:1;{5) Shoot  Root ;gﬁ?;
72 tray 7 12.3 0.850 0429 1981 0123 0.066 1.864
pot 10 16.3 1.145 0542 2113 0.137 0.058 2.362
rockwool 9 11.0 0.851 0269 3164 0111 0035 3171
sponge block 8 10.7 0471 0341 1381 0.080 0.060 1.333

40 Fetel S8 HAES W 5, oA Alzdo] AAg vhg b g
of M2 &S FASIA tH(Table 19). 159 $ol rockwool blockollA A HA A<
(FEA 22 o] o gi7tel] FFo] A7 8ol Fdstar 1 ¥ 59 FHHH pot,
sponge block =2 2 &3t 72 trays= Aol Fo] 27Y SRHE Aol EH3}

= A= YEs
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rockwool blockoll A 1069 2o A 7N3t7} A 23}

131, sponge blockel Al 107¢ %
183 potoll A 1419 F A N8I o] FolH Tk pote] A

5ol el &
Total st =oAE BEFE BTk 97 B2 942 FNEZEAA SHI A
Al 7 FE A vERgth duk s 7tel A= A9 rockwool blockS AR&SFIL §lo

GRS Fowe 87092 9n ddo FMEEZ Age, 95 2 9ol YoiA

=)
453 Ao 2 EY rockwool blocks HAE = e €712 Hlh(Fig. 7).

220
—@— 72 tray
200 A O— pot
—w— rockwool
180 9] o— sponge block
160 4
€
§ 1404
©
o 120 -
©
S 100 A
o
|
80 A
60 -
40 4
20 T T T T T T T
5 0 5 10 15 20 25 30 35

days

Fig 6. Leaf area of Gerbera hybrida ‘Estelle’ seedling growth as affected by root
container at 40 days after potting.

Table 19. Effect of root container on the growth of Gerbera hybrida ‘Estelle’

seedling at 110 days after potting

Root container No. of leaves Shoot length(cm)  Flowering time(days)
72 tray 175+0.5 228535 150+2.5
pot 24.0+0.5 356.5+9.5 141455
rockwool 20.0+2.0 303.5%8.5 106+3.5
sponge block 16.5+1.5 192.5+4.5 107+£3.5
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Fig. 7. Growth of Gerbera hybrida ‘Estelle’ seedling as affected by root container

at 110 days after potting
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Table 20. Balanced nutrient solution by Japanese Horticultural Experiment Station

Concentration . Concentration
Macro element 4 Micro element 4
(me - L) (mg - L)
N 14 Fe 3
P 4 B 05
K 8 Mn 05
Ca 3 Zn 0.05
Mg 4 Cu 0.02
S 4 Mo 0.01
EC mS - cm (25T) - 1.1

(Table 21). FA#9 A% Jd9¢E vermiculited] A 12.092 7FF Zko W peatmoss
ANA 1064% 7 AAvk AWA 2 F7]9] dol= perlite?t rockwoolol A & %
AEFS Bt ¥yl e] ZAolE peatmoss®t rockwoololl A A2 #e HFS BT
AR TFo G BE AR AA FAHEe fARg AEds BT w7kl A
o2 AE3FE rockwooldl A= AWATGFTA] 28]H Hel Kol dA3 fFaste 4
e UEWlew cocopeat®] -5
FSHEE wet deiio]l He AFd F

A B A=Fol Ao dAR FAAF7E AMAFRT 53 FAFS Bv

=

(Table 22). T4&#FA AdE AAF

o
i
o
fol
=)
38
o
2
B

£ rockwool % perlite <=

JrE Wag AL wdh ey rockwooldl Mol AMBGE 08Y RaEe
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Table 21. Effects of watering method and different media on the seedling growth

of Gerbera hybrida ‘Beauty’ at 45 days after potting

. . No. of Leaf Stem Root
Watering Media )
leaves arealcm®)  length(cm) length(cm)
Perlite 11.64 ab” 13256 a 22.00 a 10.35 b
Peatmoss 10.64 b 19.70 ¢ 773 d 3.22 d
Overhead Vermiculite 12.09 ab 109.27 ab 19.20 ab 14.36 a
Cocopeat 10.82 ab 99.18 ab 19.34 ab 1138 b
Rockwool 11.36 ab 133.06 a 2258 a 6.54 ¢
Perlite 14.27 a 110.00 ab 19.14 ab 12.14 ab
Peatmoss 582 ¢ 10.05 ¢ 575 d 3.00 d
Bottom Vermiculite 11.18 ab 102.89 ab 18.44 ab 1125 b
Cocopeat 4.36 ¢ 62.21 bc 12.04 ¢ 11.09 b
Rockwool 11.64 ab 82.63 ab 16.74 b 6.54 ¢

“Mean separation in columns by Duncan’s multiple range test at 5% level.

Table 22. Effects of watering method and different media on fresh and dry weight

of Gerbera hybrida ‘Beauty’ seedling at 45 days after potting

Fresh weight(g/plant) Dry weight(g/plant) Dry
Shoot Root Total Shoot Root Total matter(%)

Watering Media

Perlite 1379 b* 193 a 1571'b 143 ab 02l a 164 ab 1048 e
Peatmoss 139 g 0.29 d 168 f 018 c¢c 005c¢c 023c 14.34 bc
Overhead Vermiculite 10.93 bed 088 ¢ 1181 ¢d 118 ab 013 b 131 ab 11.27 e
Cocopeat  12.17 bc 094 bc 13.10 bc 127 ab 013 b 140 ab 1084 e
Rockwool 2258 a 094 bc 2352 a 152a 013b 165a 1158 de

Perlite 947 de 140 b 1087 cd 098 b 014Db 112b 1009 e
Peatmoss 037 g 0.13 d 050f 006 c 002c 008c 1734 a
Bottom  Vermiculite 7.82 de 119 bc 901 ¢d 1.05b 0.17 ab 122 ab 13.71 bed
Cocopeat 365 fg 044 d 409 ef 039 c¢c 006 c 045 c 12.53 cde
Rockwool 662 ef 1.00 bc 761 de 098 b 0.16 ab 1.14 ab 1569 ab

“Mean separation in columns by Duncan’s multiple range test at 5% level.

,55,



Ho
oo
Nk

oj
o0

(o)
H

L

EO] L

=

=

Aol

Fejol =

ul
=~

of gebA el 4F

S FE7E ool )

2] 9

HH

ko3
T

i

]

0]

A €]

=

=

718 Aol7k A A

==
=

At &= we 7] 4

Fig. 8% #t}. peatmoss
[e)

Z=
o

L

S H 3F7HA

o] H]

3

=

=

o

7hel W)

7]13koll A A
AedS BRI (Fig. 9).

¥ peatmoss

o

el
°
T
)
o
No

o

o

=

A 2] ol M

=

e

T

pud

} ok (Fig. 12, 13).

©

ST

7}

T/RE&ES A 23 (Fig. 14) F4#57}

rockwooll] A

.

,7:7]_‘—
Fig. 113} 2t} perlitedl Al 7+
=i}

[e]

R

9

7ol wig)

b

)

o
2] cocopeat

A
S H At} peatmossES A £

=

=3

60]:

SR 3F FHE O of
%

L

L

peatmoss©l A

4
W
B

—

no

SEY

il

)

BR

el
°

o))
i

,56,



25

—@— Perlite
—O— Cocopeat
20 4| —®— Peatmoss
—— Vermiculite
—a&— Rockwool
8 1
g 151
®
<
Y
s}
o i
> 10
5 -
0 T T T T T T T

Weeks

Fig. 8. No. of leaves as affected by overhead watering and different media in

Gerbera hybrida ‘Beauty’ seedling at 45 days after potting.
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Fig. 9. Stem length as affected by overhead watering and different media in

Gerbera hybrida ‘Beauty’ seedling at 45 days after potting.
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Fig. 10. Leaf width as affected by overhead watering and different media in
Gerbera hybrida ‘Beauty’ seedling at 45 days after potting.
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Fig. 11. No. of leaves as affected by bottom watering and different media in

Gerbera hybrida ‘Beauty’ seedling at 45 days after potting.

,58,



30
—&— Perlite
—O— Cocopeat
25 1 | —m— Peatmoss
—O— Vermiculite
—A— Rockwool
— 20 -
£
K3
s
2 15 4
Q
€
2
» 10 A
5 -
O T T T T T T T
0 1 2 3 4 5 6
Weeks

Fig. 12. Stem length as affected by bottom watering and different media in
Gerbera hybrida ‘Beauty’ seedling at 45 days after potting.
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Fig. 13. Leaf width as affected by bottom watering and different media in Gerbera
hybrida ‘Beauty’ seedling at 45 days after potting.
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Fig. 14. T/R ratio as affected by watering methods and different media in Gerbera

hybrida ‘Beauty’ seedling at 45 days after potting.
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Table 23. Effects of watering method and different media on chlorophyll contents

of Gerbera hybrida ‘Beauty’ seedling at 45 days after potting

Chlorophyll contents(mg * L)

Treatments Media il a Cil b Total
Perlite 0.53 ab” 0.22 abc 0.75 abc

Peatmoss 0.60 a 0.24 abc 0.84 ab
Overhead Vermiculite 0.52 ab 0.14 ¢ 0.66 abc
Cocopeat 0.45 ab 0.30 a 0.75 abc

Rockwool 0.60 a 0.28 ab 0.88 a

Perlite 0.47 ab 0.16 bc 0.63 bc

Peatmoss 039 b 0.15 bc 054 ¢

Bottom Vermiculite 0.45 ab 0.18 abc 0.63 bc
Cocopeat 0.48 ab 0.21 abc 0.68 abc
Rockwool 0.50 ab 0.19 abc 0.68 abc

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 24. Contents of macroelement as affected by watering method and different

media in Gerbera hybrida ‘Beauty’ seedling at 45 days after potting

Watering Media Macroelement(%)
T-N P K Ca Mg
Perlite 340 ¢* 056 cd 505b 074 cd 020 cd
Peatmoss 413 a 026 ¢ 142 d 029 f 012 f
Overhead Vermiculite 296 d 058 bc 474 b 093 b 0.21 c
Cocopeat 353 ¢ 071 a 504 b 0.80 ¢ 0.30 b
Rockwool 227 e 048 de 480 b 077cd 018d
Perlite 395 ab 042 ef 482b 066 de 019 cd
Peatmoss 313d 048 de 311 c¢ 038 f 042 a
Bottom Vermiculite 401 ab 034 fg 355 c 134 a 0.15 e
Cocopeat 390 ab 065 ab 618 a 036 f 0.19 cd
Rockwool 382 b 030 g 355 ¢ 057e 0.15 e

“Mean separation in columns by Duncan’s multiple range test at 5% level.

Table 25. Contents of microelement as affected by watering method and different

media in Gerbera hybrida ‘Beauty’ seedling at 45 days after potting

Watering Media

Microelement(mg - kg )

Zn Mn Fe Cu B
Perlite 2713 ¢ 955.83 ab 203.33 bc 537 cde 79.50 ab
Peatmoss 2357 c 2263 d 15533 cde 390 e 2623 c
Overhead Vermiculite 21.30 cd 6727 a  420.00 a 6.73 bc 2767 c
Cocopeat 2977 ¢ 5540 ab 21267 bc 427 e 39.67 bc
Rockwool 6480 a 5313 b 23633 b 6.07 bed 43.33 bc
Perlite 2833 ¢ 4113 ¢ 9463 ef 713 ab 9250 a
Peatmoss 4675 b 5475 ab 185.00 bcd 850 a  61.50 abc
Bottom Vermiculite 1010 d 5953 ab 112.60 ef  7.80 ab 55.43 abc
Cocopeat 3287 ¢ 4703 bc 8570 f 470 de 53.73 abc
Rockwool 2073 cd 2557 d 12890 def 4.60 de 53.77 abc

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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Fig. 15. Seedling growth of Gerbera hybrida ‘Beauty’ with overhead watering at

45 days after potting.

"

Ebb & Flow system

Fig. 16. Seedling growth of Gerbera hybrida ‘Beauty’ with bottom watering at 45

days after potting.
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Table 26. Effect of IBA, media, tray cell size on no. of leaves in Gerbera hybrida

‘Beauty’ seedling at 45 days after potting

No. of leaves

Treatments Media No. of cell/tray
50 72 128 162
Perlite 12.00 a” 9.67 abc 5.67 fgh 8.67 ab
Control Cocopeat 7.33 bcde 11.33 a 10.00 ab 9.33 a
w/o IBA Vermiculite 8.33 bc 9.00 bed 10.33 ab 7.00 abcde
Peatmoss 8.33 bc 5.67 ghij 9.00 abc 5.00 defg
Perlite 7.00 bedef 5.67 ghij 533 gh 6.33 bcdef
500ppm IBA Cocopeat 8.00 bed 7.33 defg  8.00 bedef 7.00 abcde
/10min. Vermiculite 5.00 ef 8.33 cde 10.33 ab 8.00 abc
Peatmoss 467 f 467 13k 5.67 fgh 6.33 bcdef
Perlite 6.00 cdef 6.67 efgh  6.33 defgh 4.00 fg
500ppm IBA Cocopeat 6.33 cdef 10.67 ab 11.33 a 9.33 a
/30min. Vermiculite 7.67 bed 8.33 cde 7.33 cdefg 7.67 abcd
Peatmoss 5.67 def 433 jk 8.00 becdef 5.67 cdefg
Perlite 5.67 def 533 hijk  4.67 h 333 g
1000ppm IBA Cocopeat 8.00 bed 767 def 7.33 cdefg 4.33 fg
/10min. Vermiculite 467 f 5.33 hijk 6.00 fgh 3.67 fg
Peatmoss 3.67 k 250 1 550 cdefg
Perlite 8.00 bed 567 ghij 833 bcde 6.00 bedef
1000ppm IBA  Cocopeat 9.33 b 10.00 abc 8.33 bcde 8.67 ab
/30min. Vermiculite 9.33 b 8.33 cde 867 bcd 867 ab
Peatmoss 6.67 cdef 6.33 fghi 8.00 bedef 8.67 ab

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 27. Effect of IBA, media, tray cell size on stem length in Gerbera hybrida

‘Beauty’ seedling at 45 days after potting

Stem length(cm)

Treatments Media No. of cell/tray
50 72 128 162
Perlite 6.80ab” 5.53ab 5.27bcd 5.50cde
Control Cocopeat 5.83abc 6.90ab 8.57ab 5.83cde
w/o IBA Vermiculite 4.47c 6.50ab 7.87abc 5.43cde
Peatmoss 5.57abc 4.93ab 5.53abcd 4.43de
Perlite 7.50a 6.10ab 5.53abcd 6.80bc
500ppm IBA Cocopeat 5.13bc 5.93ab 8.70a 9.33a
/10min. Vermiculite 7.57a 6.67ab 7.90abc 6.60bcd
Peatmoss 6.07abc 5.43ab 5.02cd 8.13ab
Perlite 5.90ahc 6.67ab 6.17abcd 4.10e
500ppm IBA Cocopeat 4.80bc 7.10ab 8.60ab 8.10ab
/30min. Vermiculite 5.97abc 6.37ab 7.00abcd 6.30bcd
Peatmoss 6.17abc 4.53b 8.03abc 5.10cde
Perlite 6.60abc 5.73ab 4.43d 5.90cde
1000ppm IBA Cocopeat 7.43a '7.60a 6.00abcd 5.80cde
/10min. Vermiculite 7.03ab 6.87ab 5.37abcd 5.40cde
Peatmoss . 5.07ab 3.75d 4.97cde
Perlite 6.10abc 5.47ab 5.33abcd 6.03cde
1000ppm IBA Cocopeat 6.77ab 6.20ab 6.43abcd 6.97bc
/30min. Vermiculite 7.53a 6.73ab 6.27abcd 6.53bcd
Peatmoss 6.20abc 6.20ab 5.97abcd 5.50cde

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 28. Effect of IBA, media, tray cell size on root length in

‘Beauty’ seedling at 45 days after potting

Gerbera hybrida

Root length(cm)

Treatments Media No. of cell/tray
50 72 128 162
Perlite 7.03 a” 557 abc  3.67 fghi ~ 4.57 bed
Control Cocopeat 730 a 727 a 790 a 493 abcd
w/o IBA Vermiculite 477 abc 6.13 abc  5.73 bcde 4.97 abcd
Peatmoss 1.23 e 1.43 fg 1.83 ijk 1.33 f
Perlite 490 abc 3.83 de 253 ijk 3.50 de
500ppm IBA Cocopeat 5.33 abc 517 bed 753 ab 4.40 bed
/10min. Vermiculite 5.43 abc 7.00 a 549 cdef 4.23 bcd
Peatmoss 143 e 193 fg 147 jk 2.20 ef
Perlite 4.10 bed 4,63 cd 3.60 fghi 197
500ppm IBA Cocopeat 5.47 abc 733 a 7.13 abc 5.63 ab
/30min. Vermiculite 6.43 ab 6.17 abc  5.67 bcde 347 de
Peatmoss 190 e 1.33 fg 3.33 ghij 1.10 £
Perlite 3.83 cd 2.90 ef 2.60 hijk 3.13 de
1000ppm IBA Cocopeat 6.40 ab 6.67 ab 597 bed 4.40 bed
/10min. Vermiculite 493 abc 3.63 de 443 defgh  3.77 cde
Peatmoss 067 g 1.57 jk 1.10 f
Perlite 4.17 bed 453 cde 3.97 efgh 3.77 cde
1000ppm IBA Cocopeat 5.50 abc 703 a 7.23 abc 6.60 a
/30min. Vermiculite 5.10 abc 590 abc 5.10 defg 5.33 abc
Peatmoss 0.80 e 1.77 fg 1.37 k 3.23 de

“Mean separation in columns by Duncan’s multiple range test, 5% level.
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‘Beauty’ seedling at 45 days after potting

Table 29. Effect of IBA, media, tray cell size on fresh weight in Gerbera hybrida

Fresh weight(g)

Treatments Media No. of cell/tray
50 72 128 162
Perlite 1.83 a* 1.12 bede 0.44 fgh 0.75 bcdefg
Control Cocopeat 1.22 abc 1.34 bc 1.82 ab 0.87 abcdefg
w/o IBA Vermiculite 0.38 ef 1.02 bedef 1.32 abcde 0.68 cdefg
Peatmoss 0.84 bcde 0.34 fg 0.89 cdefgh 0.45 efg
Perlite 0.78 bcde 058 defg 0.31 fgh 0.72 cdefg
500ppm IBA Cocopeat 0.84 bcde 0.68 cdefg 1.68 abc 158 a
/10min. Vermiculite 0.96 bcde 0.79 bedefg 1.54 abecd  1.00 abcdef
Peatmoss 0.53 bcdef 0.45 defg 0.33 fgh 0.92 abcdefg
Perlite 0.41 def 0.72 cdefg 0.66 efgh 012 ¢
500ppm IBA Cocopeat 0.46 cdef 143 ab 210 a 1.55 ab
/30min. Vermiculite 0.67 bedef 0.97 bedef 1.01 bedefg 0.89 abcdefg
Peatmoss 048 cdef 032 fg 1.24 bede 0.31 efg
Perlite 0.84 bcde 0.36 fg 0.22 gh 0.20 fg
1000ppm IBA  Cocopeat 1.16 abcd 1.02 bedef 0.88 cdefgh 0.37 efg
/10min. Vermiculite 0.53 bcdef 041 efg 0.05 efgh  0.31 efg
Peatmoss 022 g 0.10 h 0.33 efg
Perlite 0.86 bcde 0.73 cdefg 1.13 bedef 0.85 abcdefg
1000ppm IBA Cocopeat 1.27 ab 202 a 1.18 bedef 1.34 abc
/30min. Vermiculite 1.09 bede 1.14 bed  0.98 cdefgh 1.13 abcde
Peatmoss 0.65 bedef 0.93 bedef 0.82 cdefgh 1.20 abed

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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Fig. 17. Gerbera hybrida ‘Beauty’ seedling as affected by IBA, media and tray cell
size at 45 days after potting.
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Fig. 17. continued.
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S H S tH(Table 36).

Table 30. Effect of IBA, media, tray cell size on no. of leaves in Gerbera hybrida

‘Beauty’ seedling at 90 days after potting

No. of leaves

Treatments Media From no. of cell/tray
50 72 128 162
Perlite 13.33 abed” 11.33 bed 8.00 cd 11.67 abcd
Control Cocopeat 7.67 becde 13.00 be 12.67 abc 17.00 a
w/o IBA Vermiculite 8.00 bcde 13.00 bc 13.00 abc  11.67 abcd
Peatmoss 16.00 a 4.67 d 13.67 abc  11.00 abcd
Perlite 11.67 abcde 11.67 bcd 7.67 cd 11.67 abcd
500ppm IBA Cocopeat 12.00 abcde 11.33 bed 15.67 ab 10.33 abcd
/10min. Vermiculite 4.67 ef 11.00 bed 12.67 abc  10.67 abcd
Peatmoss 8.00 bcde 867 bcd 12.00 abc 9.00 bcd
Perlite 9.00 abcde 11.00 bed 8.00 cd 500 d
500ppm IBA Cocopeat 14.00 abc 20.00 a 17.00 a 11.67 abed
/30min. Vermiculite 8.00 bcde 11.00 bed 10.00 abcd 14.33 ab
Peatmoss 767 bcde  5.00 d 8.33 bed  10.33 abcd
Perlite 5.00 ef 6.33 cd 7.67 cd 6.33 cd
1000ppm IBA Cocopeat 14.67 ab 11.00 bed 12.33 abc 8.00 bed
/10min. Vermiculite 6.00 def 6.67 cd 7.67 cd 6.33 cd
Peatmoss 5.67 cd 4.00 d 10.00 abcd
Perlite 10.67 abcde 9.00 bcd 12.33 abc 8.33 bed
1000ppm IBA Cocopeat 14.33 abc 15.67 ab 9.00 bed 14.67 ab
/30min. Vermiculite 9.33 abcde 9.67 bcd 13.67 abc  12.67 abc
Peatmoss 6.67 cdef 5.67 cd 9.00 bed 11.67 abcd
“Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 31. Effect of IBA, media, tray cell size on stem length in Gerbera hybrida
‘Beauty’ seedling at 90 days after potting

Stem length(cm)

Treatments Media From no. of cell/tray
50 72 128 162
Perlite 7.03 cde” 913 be 6.60 ef 790 cdef
Control Cocopeat 9.73 bed 9.30 bc 15.47 ab 12.33 abc
w/o IBA Vermiculite 547 cdef 847 cd 6.63 ef 8.97 cdef
Peatmoss 587 cdef  3.33 ef 440 ef 6.43 def
Perlite 557 cdef  6.07 cdef 260 f 10.33 abcd
500ppm IBA Cocopeat 11.27 abc  13.10 ab 16.63 a 12.20 abc
/10min. Vermiculite 4.27 def 6.27 cdef  8.87 cde 7.70 cdef
Peatmoss 297 ef 3.33 ef 4.57 ef 740 cdef
Perlite 3.67 def 6.33 cdef  6.00 ef 3.97 ef
500ppm IBA Cocopeat 887 cde 1513 a 1153 bcd 14.83 a
/30min. Vermiculite 3.57 def 6.67 cdef  6.30 ef 8.43 cdef
Peatmoss 3.67 def 243 £ 567 ef 5.80 def
Perlite 6.10 cdef 523 cdef 213 f 377 f
1000ppm IBA Cocopeat 1590 a 12.67 ab 12.37 abc  10.43 abcd
/10min. Vermiculite 7.93 cde 7.67 cde 440 ef 7.10 cdef
Peatmoss 3.30 ef 250 f 6.00 def
Perlite 8.83 cde 6.13 cdef  6.90 ef 9.40 bcde
1000ppm IBA Cocopeat 15.00 ab 1517 a 11.53 ab 14.43 ab
/30min. Vermiculite 6.90 cde 6.33 cdef  7.80 de 7.83 cdef
Peatmoss 3.87 def 4.67 def 4.37 ef 4.57 ef

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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‘Beauty’ seedling at 90 days after potting

Table 32. Effect of IBA, media, tray cell size on root length in Gerbera hybrida

Root length(cm)

Treatments Media From no. of cell/tray
50 72 128 162
Perlite 9.90 bed” 893 efg 1033 bed 933 ¢
Control Cocopeat 13.33 ab 12.73 abed 12.20 ab 12.57 ab
w/o IBA Vermiculite 12.30 abc  13.63 abc 12.97 ab 10.70 bc
Peatmoss 3.07 e 217 h 290 f 2.67 d
Perlite 11.73 abcd 10.43 cdef 6.93 e 8.03 ¢
500ppm IBA Cocopeat 13.87 a 1540 a 13.53 ab 11.10 abc
/10min. Vermiculite  10.80 abcd 14.80 ab 12.00 ab 13.10 ab
Peatmoss 273 e 1.80 h 270 £ 257 d
Perlite 9.40 cd 9.40 defg 8.40 cde 8.07 ¢
500ppm IBA Cocopeat 12.33 abc  13.60 abc 1243 ab 14.00 a
/30min. Vermiculite  13.33 ab 11.20 cdef 11.83 ab 12.87 ab
Peatmoss 2.33 e 2.37 h 3.37 3.03 d
Perlite 880 d 6.70 g 750 de 813 ¢
1000ppm IBA Cocopeat 14.10 a 13.17 abc 1393 a 10.70 be
/10min. Vermiculite 13.27 ab 12.07 abcde 13.00 ab 11.17 abc
Peatmoss 2.00 h 153 f 4.17 d
Perlite 11.50 abed 8.03 fg 11.00 abc  10.57 bc
1000ppm IBA Cocopeat 13.20 ab 1517 a 11.00 abc 14.13 a
/30min. Vermiculite  11.83 abcd 11.50 becde 12.07 ab 11.23 abc
Peatmoss 240 e 2.60 h 220 £ 333 d

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 33. Effect of IBA, media, tray cell size on fresh weight in Gerbera hybrida

‘Beauty’ seedling at 90 days after potting

Fresh weight(g)

Treatments Media From no. of cell/tray
50 72 128 162
Perlite 10.16 bed” 681 b 4.29 efghi 3.11 cde
Control Cocopeat 11.21 abc 561 b 8.41 bcde 11.15 ab
w/o IBA Vermiculite 792 cde 7.00 b 7.713 bedef 5.64 cde
Peatmoss 8.08 cde 2.09 d 3.57 fghi 3.38 cde
Perlite 6.52 cdef 550 b 1.24 hi 4.68 cde
500ppm IBA Cocopeat 17.04 a 12.82 a 13.31 a 6.85 bed
/10min. Vermiculite 3.47 def 417 b 8.80 bed 452 cde
Peatmoss 513 cdef 218 b 3.36 fghi 2.96 cde
Perlite 3.44 def 457 b 2.82 ghi 0.89 e
500ppm IBA Cocopeat 845 cde 1746 a 11.84 ab 11.30 ab
/30min. Vermiculite 3.44 def 6.71 b 5.96 cdefg 7.32 bc
Peatmoss 231 ef 152 b 6.07 cdefg 2.81 cde
Perlite 582 cdef 258 b 0.59 hi 092 e
1000ppm IBA Cocopeat 15.68 ab 16.01 a 1154 ab 3.70 cde
/10min. Vermiculite 6.36 cdef 625 b 1.11 hi 181 e
Peatmoss 150 b 0.29 1 7.20 bc
Perlite 6.86 cde 567 b 476 defghi  4.77 cde
1000ppm IBA Cocopeat 1698 a 17.09 a 9.42 abc 12.16 a
/30min. Vermiculite 6.28 cdef 6.07 b 5.08 cdefgh 4.57 cde
Peatmoss 3.04 ef 272 b 3.36 fghi 2.23 de

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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‘Beauty’ seedling at 90 days after potting

Table 34. Effect of IBA, media, tray cell size on dry weight in Gerbera hybrida

Dry weight(g)

Treatments Media From no. of cell/tray
50 72 128 162
Perlite 1.19 bed” 092 cd 0.50 efgh 0.43 cd
Control Cocopeat 1.26 abc 0.58 de 1.06 bcdef 1.46 ab
w/o IBA Vermiculite 0.89 cde 0.81 cde 1.04 cdef 0.83 bcd
Peatmoss 0.91 cde 0.25 de 0.63 efgh 041 cd
Perlite 0.71 cdef 0.61 de 0.17 gh 0.95 bed
500ppm IBA Cocopeat 1.88 a 1.31 bc 1.82 a 0.98 bed
/10min. Vermiculite 0.53 def 0.50 de 1.18 abcde  0.83 bcd
Peatmoss 059 cdef 020 e 0.43 fgh 0.50 cd
Perlite 0.40 ef 0.51 de 0.49 efgh 0.17 d
500ppm IBA Cocopeat 0.83 cde 2.03 a 1.63 abc 1.90 a
/30min. Vermiculite 0.39 ef 0.74 cde 1.03 cdef 1.12 bc
Peatmoss 0.25 ef 0.15 e 0.80 defg 0.43 cd
Perlite 0.68 cdef 0.44 de 0.09 gh 0.17 d
1000ppm IBA Cocopeat 1.72 ab 1.76 ab 1.75 ab 0.53 cd
/10min. Vermiculite 0.71 cdef 0.79 cde 0.29 gh 0.41 cd
Peatmoss 0.16 e 0.04 h 0.79 bcd
Perlite 0.82 cde 0.64 cde 0.80 defg 1.03 bc
1000ppm IBA Cocopeat 1.84 ab 1.93 ab 1.47 abcd 211 a
/30min. Vermiculite 0.71 cdef 0.66 cde 0.82 defg 0.94 bed
Peatmoss 0.36 ef 0.33 de 0.46 efgh 0.33 cd
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Table 35. Effect of IBA, media, tray cell size on leaf area in Gerbera hybrida

‘Beauty’ seedling at 90 days after potting to

Leaf area(cm?)

Treatments Media From no. of cell/tray
50 72 128 162
Perlite 141.82 cdef” 9582 b 67.15 fgh 52.18 cde
Control Cocopeat 183.57 bed 10146 b 16892 bed  213.79 ab
w/o IBA Vermiculite 126.45 defg 119.71 b 116.10 cdef 102.17 cde
Peatmoss 102.07 defg  28.00 b 7497 fgh 55.90 cde
Perlite 104.26 defg 8252 b 29.63 gh 86.68 cde
500ppm IBA Cocopeat 28559 a 23235 a 24646 a 143.65 bed
/10min. Vermiculite 59.19 fgh 80.20 b 163.53 bcde 95.76 cde
Peatmoss 68.97 fgh 28.68 b 63.22 fgh 56.31 cde
Perlite 48.14 fgh 86.17 b 52.89 fgh 24.70 e
500ppm IBA Cocopeat 169.15 cde 32257 a  194.07 ab 240.26 a
/30min. Vermiculite 638.63 fgh 10568 b  105.80 def 145.68 hc
Peatmoss 33.41 gh 2053 b 95.36 fg 61.29 cde
Perlite 81.27 efgh 4841 b 9.76 h 22.97 e
1000ppm IBA  Cocopeat 267.70 ab 264.00 a 213.37 ab 83.28 cde
/10min. Vermiculite 102.97 defg 11595 b 29.98 gh 42.84 e
Peatmoss 2287 b 875 h 83.91 cde
Perlite 102.34 defg  90.73 b 65.70 fgh 92.85 cde
1000ppm IBA  Cocopeat 22242 abc 30226 a 176.22 bc 273.38 a
/30min. Vermiculite 80.73 fgh 8828 b 10147 ef 92.97 cde
Peatmoss 43.44 fgh 3471 b 57.66 fgh 4772 de

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 36. Effect of IBA, media, tray cell size on chlorophyll contents in Gerbera

hybrida ‘Beauty’ seedling at 90 days after potting

Chlorophyll contents(mg - L")

Treatments Media From no. of cell/tray
50 72 128 162
Perlite 042 bed” 029 g 0.46 fgh 0.55 abc
Control Cocopeat 0.5 5ab 0.50 bc 0.46 fgh 062 a
w/o IBA Vermiculite 031 d 0.42 cdef 0.46 fgh 0.47 bed
Peatmoss 0.45 bed 0.47 bed 0.43 fgh 0.67 a
Perlite 0.46 bed 0.34 efg 0.47 fgh 0.36 de
500ppm IBA Cocopeat 062 a 0.49 bc 0.71 e 0.67 a
/10min. Vermiculite 0.43 bcd 0.34 efg 0.42 gh 0.65 a
Peatmoss 0.45 bed 0.34 fg 0.51 fgh 0.59 abc
Perlite 0.41 bed 0.40 cdefg 0.59 efg 0.47 bed
500ppm IBA Cocopeat 0.50 abc 0.53 ab 0.71 e 0.61 ab
/30min. Vermiculite 0.37 cd 0.33 fg 0.33 h 0.54 abc
Peatmoss 0.44 bcd 0.46 bcde  0.66 ef 0.53 abc
Perlite 0.37 cd 0.56 ab 1.03 d 0.46 cd
1000ppm IBA Cocopeat 0.50 abc 0.50 bc 1.31 bc 064 a
/10min. Vermiculite 0.39 cd 0.48 bcd 0.74 e 0.47 bcd
Peatmoss 0.40 cdefg 1.26 bc 0.58 abc
Perlite 0.43 bed 0.37 defg 1.14 cd 032 e
1000ppm IBA  Cocopeat 0.46 bcd 0.51 bc 1.77 a 0.56 abc
/30min. Vermiculite 0.37 cd 0.51 bc 1.38 b 0.66 a
Peatmoss 0.40 cd 0.67 a 1.18 bed 0.54 abc

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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1) Gerbera hybrida ‘Beauty’
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A 7Hd FEF IS BAoH AET A 7HE =4 vEbstH(Table 38).

Table 37. Effects of different media on the seedling growth of Gerbera hybrida

‘Beauty’ at 45 days after potting

Media No. of leaves Leal 5 Stem Hoot
area(cm”) length(cm)  length(cm)

Perlite+Cocopeat 17.60 ab” 79.45 ¢ 762 b 11.12 a
Perlite+Vermiculite 15.00 abc 74.71 ¢ 782 Db 792 b
Perlite+Peatmoss 12.80 bc 69.34 c 810 b 548 ¢
Cocopeat+Vermiculite 13.80 bc 109.96 b 10.40 a 11.70 a
Cocopeat+Peatmoss 11.80 ¢ 66.80 ¢ 734 b 588 ¢
Vermiculite+Peatmoss 19.80 a 143.26 a 9.74 a 9.04 b
Rockwool 11.20 ¢ 60.26 ¢ 9.56 a 458 ¢

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 38. Effects of different media on fresh and dry weight of Gerbera hybrida

‘Beauty’ seedling at 45 days after potting

Media Fresh weight(g/plant) Dry weight(g/plant) Dry
Shoot Root Total Shoot Root  Total matter(%)
Perlite+Cocopeat 203¢% 1.20b 413c 045c¢ 009 cd 054 c 13.03 ab
Perlite+Vermiculite 279 c 140Db 419c 045 c  0.12 abc 057 c 1369 a
Perlitet+Peatmoss 267 c 166b 433 c 041 c 011 bed 051 ¢ 11.90 bc

Cocopeat+Vermiculite 398 b 253a 651b 062b 015ab 077b 11.96 bc
Cocopeat+Peatmoss 250 ¢ 118b 368c¢c 035c¢c 006d 041 ¢ 11.09 c
Vermiculite+Peatmoss 558 a 260 a 818a 084 a 016 a 1.00 a 1225 be
Rockwool 227 ¢ 111'b 338 c 037c 008cd 047 c 1399 a

“Mean separation in columns by Duncan’s multiple range test at 5% level.

Table 39. Effects of different media on chlorophyll contents of Gerbera hybrida

‘Beauty’ seedling at 45 days after potting

Chlorophyll contents(mg - L")

Media

Chl.a Chl.b Total
Perlite+Cocopeat 0.09 ¢* 0.10 ab 0.19 ¢
Perlite+Vermiculite 0.12 bc 0.08 b 0.20 ¢
Perlite+Peatmoss 0.15 bc 0.10 ab 0.25 bc
Cocopeat+Vermiculite 0.25 a 0.12 ab 0.37 ab
Cocopeat+Peatmoss 0.26 a 012 a 0.38 a
Vermiculite+tPeatmoss 0.19 ab 0.11 ab 0.29 abc
Rockwool 0.27 a 0.12 ab 0.39 a

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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Fig. 18. No. of leaves as affected by different media in Gerbera hybrida ‘Beauty’

seedling at 45 days after potting.
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Fig. 19. Stem length as affected by different media in Gerbera hybrida ‘Beauty’

seedling at 45 days after potting.
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Fig. 20. Leaf width as affected by different media in Gerbera hybrida ‘Beauty’

seedling at 45 days after potting.

Fig. 21. Seedling growth of Gerbera hybrida ‘Beauty’ at 45 days after potting.
A : perlite + cocopeat, B : perlite + vermiculite, C : perlite + peatmoss
D : cocopeat + vermiculite, E : cocopeat + peatmoss,

F : vermiculite + peatmoss, G : rockwool
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2) Gerbera hybrida ‘Tamara’

fEO ZHo| WE Gerbera hybrida ‘Tamara’ ¢l A&%AtE= Table 403 2t} ¢
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7802 U AL E4E BT dwWA el A9 cocopeat+vermiculite & 3FE ol A
255857 7hd Wl lem rockwool®th of 2uf =79 WA S WY s A2

H2Ss  He  EIEE perlitetvermiculiteol] A ettt E7] Aol &=
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Table 40. Effects of different media on the seedling growth of Gerbera hybrida

‘Tamara’ at 45 days after potting

Media No. of leaves Lea ) Stem Hoot
area(cm”) length(cm) length(cm)
Perlite+Cocopeat 11.20 b* 200.73 b 1554 b 1790 b
Perlite+Vermiculite 3.00 ¢ 194.19 b 9.40 d 14.60 bc
Perlite+Peatmoss 11.40 b 103.18 ¢ 8.60 d 844 d
Cocopeat+Vermiculite 10.40 bc 255.85 a 17.80 a 25.10 a
Cocopeat+Peatmoss 11.60 b 105.30 ¢ 9.10 d 13.24 ¢
Vermiculite+tPeatmoss 15.00 a 21121 b 12.40 ¢ 1780 b
Rockwool 780 ¢ 121.70 ¢ 12.00 ¢ 6.90 d

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 41. Effects of different media on fresh and dry weight of Gerbera hybrida

‘Tamara’ seedling at 45 days after potting

Media Fresh weight(g/plant) Dry weight(g/plant) Dry
Shoot Root Total Shoot Root Total matter(%)
Perlite+Cocopeat 737 b 434 a 1170b 111b 035a 147D 1253 b
Perlite+Vermiculite 290c 18l c 471 c 044 c 015c¢c 059 c 1257 b
Perlite+Peatmoss 316 ¢ 169c 48 c 050 c 013 cd 063 c 13.11 ab
Cocopeat+Vermiculite 934 a 5l1la 1445a 149 a 037a 186 a 12.83 b
Cocopeat+Peatmoss 269 c 118 c 387 c 036 c 008d 045c 1143 ¢
Vermiculite+Peatmoss 671 b 329b 1000b 101 b 023b 124 b 1245 b
Rockwool 366c 137c¢c 502c 058 c 0.12cd 070 c 13.99 a

"Mean separation in columns by Duncan’s multiple range test at 5% level.

Ea

e

Fo] A BE SEAA Z FAAE HolA d3hth(Table 42).

Table 42. Effects of different media on chlorophyll contents of Gerbera hybrida

‘Tamara’ seedling at 45 days after potting

Chlorophyll contents(mg + L")

Media

Chl.a Chlb Total
Perlite+Cocopeat 0.22 ab” 0.12 a 0.33 a
Perlite+Vermiculite 0.18 abc 0.11 a 0.29 a
Perlite+Peatmoss 024 a 013 a 0.37 a
Cocopeat+Vermiculite 0.16 bc 0.11 a 0.26 a
Cocopeat+Peatmoss 0.18 bc 0.13 a 0.30 a
Vermiculite+tPeatmoss 0.14 c 012 a 0.26 a
Rockwool 0.17 bc 0.13 a 0.30 a

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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Fig. 22. No. of leaves as affected by different media in Gerbera hybrida ‘Tamara’

seedling at 45 days after potting.
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Fig. 23. Stem length as affected by different media in Gerbera hybrida ‘Tamara’

seedling at 45 days after potting.
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Fig. 24. Leaf width as affected by different media in Gerbera hybrida ‘Tamara’
seedling at 45 days after potting.

Fig. 25. Seedling growth of Gerbera hybrida ‘Tamara’ at 45 days after potting.
A : perlite + cocopeat, B : perlite + vermiculite, C : perlite + peatmoss
D : cocopeat + vermiculite, E : cocopeat + peatmoss,

F : vermiculite + peatmoss, G : rockwool
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3) Gerbera hybrida ‘Estelle’
Ao mAE LE 9IS B (Table 43) perlitetcocopeatoll A 154w = 713+
Ztom rockwooldll Al 8212 7H A A YElWTE ‘Estelle’ % &l A& cocopeat<t

TFe SRV dael mAE dFol 7 2 AR YEEt 13 gl 3l

Oko

M % perlite®} cocopeatE £33 REA 26247 7FF = vermiculited} &
Sh3l SERT 9 3o dHAS Bt £7)9 Zol% perlite$t cocopeatS &3
3 S EA 1464cmE 71 A Qo4 vermiculite®} 3 H - =79 Zol:= AT
3] FolA = ATS HATE cocopeattvermiculited] Al Be]e] ZHol7t 7 Hdow
perlitetpeatmoss 2 rockwooll A 27} 688 E 574cm=z FolA &= IS HATh

AR 9 Aol AT 2 AEFTL perlitetcocopeatoll A 7+ =A UER LS
] rockwool .t} F-2] 4ufe] 7|2 FU7HASS & F A THTable 44).

PEA FFY A5 BE SEAA & FAE HolA Fdth(Table 45).

~

Is1

(ot

o)

Ho

Table 43. Effects of different media on the seedling growth of Gerbera hybrida
‘Estelle’ at 45 days after potting

Media No. of Leaf 2 Stem Root
leaves area(cm®) length(cm) length(cm)

Perlite+Cocopeat 15.40 a” 26247 a 1464 a 16.30 a
Perlite+Vermiculite 8.60 ¢ 6753 d 870 d 1340 b
Perlite+Peatmoss 10.40 ¢ 100.02 cd 10.02 cd 6.88 d
Cocopeat+Vermiculite 13.00 ab 200.41 b 1244 b 17.00 a
Cocopeat+Peatmoss 10.80 bc 131.24 ¢ 10.76 ¢ 10.16 ¢
Vermiculite+Peatmoss 9.80 ¢ 140.20 ¢ 11.34 bc 12.46 b
Rockwool 820 ¢ 79.81 d 10.26 ¢ 574 d

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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71HE Fo] Frbste AEds B ATHFig.28).

HAA Al Gerbera hybrida ‘Estelle’ B9 A& Fig. 299 Zth. £E9 &40
A3k perlite®} vermiculiteE® £33 fEA B AFo] 71 Axd Aoz
E} %kl perlitetcocopeatd] E3EO|A HAFo] 7HH 3 Ao w UEY Gerbera

hybrida ‘Estelle’ 2.9] S$H8E= 71¢ #ateitta Az

Table 44. Effects of different media on fresh and dry weight of Gerbera hybrida

‘Estelle’ seedling at 45 days after potting

Media Fresh weight(g/plant) Dry weight(g/plant) Dry
Shoot Root  Total Shoot Root Total matter(%)
Perlite+Cocopeat 837 a> 510a 1346a 130a 038a 168 a 1248 he
Perlite+Vermiculite 227f 150cd 378d 034e 012c¢c 046d 1212 be
Perlite+Peatmoss 349 de 172 cd 521 cd 057cd 014c 072 cd 1387 a

Cocopeat+Vermiculite 578 b 391 b 9690b 087b 026b 113b 1158 ¢
Cocopeat+Peatmoss 475 be 214 ¢ 688 c 072bc 011 c 083c 12.09 bc
VermiculitetPeatmoss  4.17 ¢cd 180 cd 597 ¢ 066 ¢ 013 c¢c 079 c 1325 ab
Rockwool 263 ef 096 d 358 d 042 de 009 c¢ 051d 1434 a

“Mean separation in columns by Duncan’s multiple range test at 5% level.

Table 45. Effects of different media on chlorophyll contents of Gerbera hybrida

‘Estelle’ seedling at 45 days after potting

Chlorophyll contents(mg + L")

Media
Chl.a Chl.b Total
Perlite+Cocopeat 0.30 abhc” 0.13 ab 0.43 ab
Perlite+Vermiculite 0.27 bc 012 b 0.39 ab
Perlite+Peatmoss 0.26 ¢ 0.14 a 0.40 ab
Cocopeat+Vermiculite 0.30 ab 012 b 0.42 ab
Cocopeat+Peatmoss 0.31 a 012 b 0.44 a
Vermiculite+tPeatmoss 0.27 ¢ 011 b 0.38 b
Rockwool 0.28 abc 012 b 0.40 ab

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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Fig. 26. No. of leaves as affected by different media in Gerbera hybrida ‘Estelle’

seedling at 45 days after potting.
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Fig. 27. Stem length as affected by different media in Gerbera hybrida ‘Estelle’

seedling at 45 days after potting.
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Fig. 28. Leaf width as affected by different media in Gerbera hybrida ‘Estelle’
seedling at 45 days after potting.

Fig. 29. Seedling growth of Gerbera hybrida ‘Estelle’ at 45 days after potting.
A : perlite + cocopeat, B : perlite + vermiculite, C : perlite + peatmoss
D : cocopeat + vermiculite, E : cocopeat + peatmoss,

F @ vermiculite + peatmoss, G : rockwool
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4) Gerbera hybrida ‘Salina’

|EO ZHo| WE Gerbera hybrida ‘Salina’®] A% FA}E= Table 463 2t} <
= perlitetvermiculite 2 vermiculite+peatmoss &3 Eo|A Z+zt 128, 124cm= %9
o™ rockwooldl Al 9.6cm= 7Hg A A vElT ey 9WA 9] A-$ cocopeat2}
AT BEAA Frbete A¥ES BEow 3ld fES o] Hd A
2l perlitetvermiculiteel Al I A2 AT WA St Haeg ) v ol
3% cocopeat’t T ATE F= ALE ARHU. E7] Zold oAM= ¢

Mol Aot fAS Aee weln gtk A4F RS AR cocopeatst T

o
o

EolA 7Hg dast Ade Hegon Bele] Zol= cocopeatel vermicultite”}
FyAe Ao w YElRT cocopeattvermiculite £ E| A B o] ZAol= 13.4cmE
FzsA. rockwoolell A o] #teEle] dol= 524cm= 7HE &
& Aoz YEelY Beauty’, ‘Tamara’ ¥ ‘Estelle’®] A3}to} FA13 AAFS B
AAZFE  perlitetcocopeatoll A 5.95g 02 7} ko w  perlite+vermiculiteol] A
2.09go = 7} wokth(Table 47). &% T3 AT FAe AFS BATh
AE249 kol AL cocopeattpeatmoss’} perlitetcocopeat?] £ E HT} E=A
RS tH(Table 48).
SH A 7ol AA d9 F7F WstE AuEu(Fig. 30) A 713 FF ekntkeA
S77F o] Folxlow EE At FUMEE wlg A2 Zow yeulth £7]1¢ A
A BE AgoA vl=a Al o] Fo X th(Fig. 31). §F % EE AHgolA &rstAl

HAAHQ Gerbera hybrida ‘Salina’ 22 AHL Fig. 3304 HiE= nvpe} 7o)
vermiculite+peatmoss ® rockwool®] &EA B ASo] 71 AZ3 Aow E
o perlitetcocopeat ¥ cocopeat+vermiculite?] T ENA HAHo| 7} 5
Ao 2 YEelY Gerbera hybrida ‘Salina’ 59 SHEEZ 714 K &sicta Az},
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Table 46. Effects of different media on the seedling growth of Gerbera hybrida

‘Salina’ at 45 days after potting

Media No. of Leaf 2 Stem Root
leaves area(cm”) length(cm) length(cm)
Perlite+Cocopeat 10.60 a” 115.69 a 12.10 a 1294 a
Perlite+Vermiculite 12.80 a 52.74 b 784 b 11.20 ab
Perlite+Peatmoss 9.60 a 81.82 ab 10.74 ab 6.80 cd
Cocopeat+Vermiculite 8.60 a 124.16 a 12.46 a 13.40 a
Cocopeat+Peatmoss 10.40 a 11369 a 11.72 a 9.34 bc
Vermiculite+tPeatmoss 12.40 a 106.90 ab 1290 a 11.20 ab
Rockwool 9.60 a 75.35 ab 1194 a 524 d

“Mean separation in columns by Duncan’s multiple range test at 5% level.

Table 47. Effects of different media on fresh and dry weight of Gerbera hybrida

‘Salina’ seedling at 45 days after potting

Medi Fresh weight(g/plant)  Dry weight(g/plant) Dry
edia

Shoot Root Total Shoot Root Total matter(%)
Perlite+Cocopeat 397 a“ 198 a 595a 069a 017a 086 a 14.25 a

Perlite+Vermiculite 150 b 0.60 b
Perlite+Peatmoss 273 ab 1.88 a
Cocopeat+Vermiculite 3.91 a 192 a
Cocopeat+Peatmoss 3.65 a 1.00 b
Vermiculite+Peatmoss 3.87 a 1.05 b
Rockwool 233 ab 094 b

209 c 024 b 005c

030 b 1423 a

4.62 abc 0.42 ab 0.12 abc 0.54 ab 11.66 b
583 ab 0.63 a 0.16 ab 0.79 a 1364 a
4.65 abc 0.60 a 0.11 abc 0.71 ab 1498 a
492 ab 063 a 0.12 abc 0.74 a 1472 a
3.27 bc 042 ab 0.08 bc 050 ab 1546 a

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 48. Effects of different media on chlorophyll contents of Gerbera hybrida

‘Salina’ seedling at 45 days after potting

Chlorophyll contents(mg - L)

Media Chla ChLb Total
Perlite+Cocopeat 0.22 b 0.11 a 033 b
Perlite+Vermiculite 0.26 ab 011 b 0.37 ab
Perlite+Peatmoss 0.25 ab 0.11 a 0.36 ab
Cocopeat+Vermiculite 0.30 a 012 a 0.42 ab
Cocopeat+Peatmoss 0.30 a 0.13 a 043 a
Vermiculite+tPeatmoss 0.27 ab 012 a 0.39 ab
Rockwool 0.28 ab 011 a 0.39 ab

“Mean separation in columns by Duncan’s multiple range test at 5% level
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Fig. 30. No. of leaves as affected by different media in Gerbera hybrida ‘Salina’

seedling at 45 days after potting
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Fig. 31. Stem length as affected by different media in Gerbera hybrida ‘Salina’

seedling at 45 days after potting.
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Fig. 32. Leaf width as affected by different media in Gerbera hybrida ‘Salina’

seedling at 45 days after potting.

/

Dt A -

Salina

Fig. 33. Seedling growth of Gerbera hybrida ‘Salina’ at 45 days after potting.
A : perlite + cocopeat, B : perlite + vermiculite, C : perlite + peatmoss
D : cocopeat + vermiculite, E : cocopeat + peatmoss,

F : vermiculite + peatmoss, G : rockwool
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ol FHEE wWE B A5 B &Aoo A}
HE 10x10cm& YMEE perlite @ cocopeatE® ©§ TE= 83t 8F7 41
st o FrlelA dwrH oz AMESH= rockwoolZt HlWL ZAEYTH §H 8F F
FHE7E Atz FAAu ol &7 oF 150d Fol AP FESA
7t £ EY A4 vH = 9E%S B g3 2 uR(Fig. 34). perlite+cocopeat=2:1
(v/v) Aol A S5 71 AA g9 SV 7 =4 vEsRt S8 2719
Aol H=d o S7HE B
=

o SHIV|R ZFE rockwool 7 AL AFE RAY. perliteE ©@E o
7

N

il

= perlite+cocopeat=2:12] EFEE A 25 &

£ X+ cocopeat®t E&A] cocopeate] M| Lol wow A4 HAaste
AEFS Bt 23y rockwool % perlite+cocopeat=1:2 A gol A= &E7]9 Zolr}
oA = AES HAHFig. 35). FH 25 FHE ZE AgoA Z7]9 Ao
7V F43] AdojxE AES B AT rockwooldl A= F7]¢ Zolrl ZojA SHA
o] ofef® HA = EFS HAT. 9% 44 perlitercocopeat=1:2 Al 7+ =

gkom R AP F7FEo] FARE B B AtH(Fig. 36).
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Fig. 34. No. of leaves as affected by different media in Gerbera hybrida ‘Estelle’

seedling at 45 days after potting.
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Fig. 35. Stem length as affected by different media in Gerbera hybrida ‘Estelle’

seedling at 45 days after potting.
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Fig. 36. Leaf width as affected by different media in Gerbera hybrida ‘Estelle’

seedling at 45 days after potting.
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SE & Az A Hge AHS BE A3l4= rockwool? 120719 W] nLE|
E u} cocopeat TH&olA 126702 7} Zth(Table 49). 374 oA+ rockwool . tF+=
EFEEANA ZA veElg oy E2 238 rockwooldl A 7HE & AES HACh

2 o7 o fem W7o BAF EF rockwooldl A 714 #& Aow eyt o4

Table 49. Effect of different media on the growth of Gerbera hybrida ‘Estelle’ at

190 days after potting.

Treatments No. of flowers Flower . Flower Stem width(mm)
length(cm) diameter(mm) Point of lem Point of 5cm
Perlite 112.5+27.27 475%8.3 99.3+154 45109 6.1£0.9
Cocopeat 126.3£30.6 54.3+12.0 98.9+10.4 5.1+£0.6 6.9£1.0
Per:Co=1:1 99.6+26.1 50.9+13.7 90.4+11.2 4.5+0.5 55+0.5
Per:Co=2:1 110.25+25.4 58.25+7.2 98.7+9.9 4.5%0.8 6.2+0.7
Per:Co=1:2 115.67+22.0 50.4+8.7 103.2+13.3 5.0£0.6 6.1£0.5
Rockwool 122.9+16.6 49.0+5.9 104.0+£12.0 5.3+0.9 6.3t1.3

“Mean+S.D(standard deviation)
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Fig. 37. Water contents of various media by watering everyday for 12 days.
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Fig. 38. Water contents of various media by watering every 3 days for 12 days.
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Fig. 39. Water contents of various media by watering every 6 days for 12 days.

Table 50. Effect of rooting media by watering everyday on seedling growth of

Gerbera hybrida ‘Beauty’ at 42 days after potting.

Media No. of Leaf | Stem Root Root activity
leaves area(cm®) length(cm) length(cm) (mg - g - h)
Rockwool 9.00 ab” 29.95 ab 6.70 b 508 ¢ 047 a
Cocopeat 6.40 ab 2324 b 8.52 ab 1042 a 0.37 bc
Perlite 8.40 ab 1898 b 7.06 b 8.00 b 0.34 c
Cocopeat:Perlite=1:1 9.80 a 29.56 ab 6.96 b 8.24 ab 042 ab
Cocopeat:Perlite=2:1 6.40 ab 44.20 a 996 a 8.58 ab 0.36 bc
Cocopeat:Perlite=3:1 8.40 ab 34.35 ab 762 b 6.42 bc 0.36 bc
Cocopeat:Perlite=1:2 8.00 ab 28.11 ab 6.78 b 6.28 bc 0.37 bc
Cocopeat:Perlite=1:3 540 b 1631 b 7.04 b 526 ¢ 0.34 ¢

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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B AT 2 d=Fol Ui &E wE & AolE HolA gfon

cocopeat:perlite=2:1°14 2.6 2 04go & 433 Ao =2 HAtH(Table 51).

Table 51. Effect of rooting media by watering everyday on fresh and dry weight

of Gerbera hybrida ‘Beauty’ seedling at 42 days after potting.

Media Fresh weight(g/plant) Dry weight(g/plant) Dry
Shoot  Root Total Shoot  Root  Total matter(%)
Rockwool 1.02 ab” 057 ab 159 ab 0.15 ab 0.07 ab 022 ab 1453 a
Cocopeat 0.89 ab 073 ab 162 ab 014 b 009 ab 0.23 ab 13.81 ab
Perlite 065 b 067ab 1.32b 009b 005ab 014b 1134 c

Cocopeat:Perlite=1:1 1.05 ab 0.65 ab 1.70 ab 0.16 ab 0.07 ab 0.23 ab 13.45 abc
Cocopeat:Perlite=2:1 161 a 104 a 264a 024a 011 a 035 a 1323 abc
Cocopeat:Perlite=3:1 1.15 ab 062 ab 1.77 ab 0.15 ab 0.06 ab 0.21 ab 12.40 abc
Cocopeat:Perlite=1:2 0.88 ab 0.79 ab 167 ab 013 b 0.06 ab 019 b 11.72 bc
Cocopeat:Perlite=1:3 045 b 042b 087 b 007b 004 b 011 b 1266 abc

“Mean separation in columns by Duncan’s multiple range test at 5% level.

HFNAE 34E o] BAA A= 9FE 2 thS3 Zoh(Table 52). 4
= cocopeatiperlite=3:1° 4 7.8% 7} ko™ cocopeat ©EolA 50= 7FF Z
Ao 2 YEFETE Rockwoole] AFE% o] S5t 2oz Hrh Cocopeatt o
B perlite?t &33 §E7F 4o a4l oy perlite?] E§W|7F 45
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Table 52. Effect of rooting media by watering every 3 days on seedling growth of

Gerbera hybrida ‘Beauty’ at 42 days after potting.

Media No. of Leaf Stem Root Root activity
leaves area(cm’) length(cm) length(cm) (mg - g - h)
Rockwool 7.40 ab” 2892 a 748 a 506 b 042 c
Cocopeat 500 b 24.06 ab 754 a 974 a 043 ¢
Perlite 5.80 ab 1541 be 6.34 abc 844 ab 0.64 a
Cocopeat:Perlite=1:1  6.20 ab 19.03 abc 584 bed 691 ab 055 b
Cocopeat:Perlite=2:1 6.60 ab 14.59 bc 538 cd 7.32 ab 0.34 cd
Cocopeat:Perlite=3:1 780 a 2298 ab 5.66 bed 722 ab 0.38 cd
Cocopeat:Perlite=1:2 5.60 ab 11.72 ¢ 476 d 518 b 0.30 d
Cocopeat:Perlite=1:3 5.60 ab 15.00 bc 7.02 ab 5.86 b 0.36 cd

“Mean separation in columns by Duncan’s multiple range test at 5% level.

Table 53. Effect of rooting media by watering every 3 days on fresh and dry

weight of Gerbera hybrida ‘Beauty’ seedling at 42 days after potting.

Media Fresh weight(g/plant) Dry weight(g/plant) Dry

Shoot  Root  Total  Shoot  Root Total matter(%)
Rockwool 095 a* 025ab 119 a 013a 003 ab 016 a 13.18 a
Cocopeat 075 ab 060 a 135a 011 ab 006 a 0.17 a 12.71 a
Perlite 041 cd 0.46 ab 0.87 ab 0.09 abc 0.03 ab 0.12 abc 17.89 a
Cocopeat:Perlite=1:1 0.57 bcd 0.44 ab 1.01 ab 0.07 bc 0.04 ab 0.11 abc 12.16 a
Cocopeat:Perlite=2:1 040 c¢cd 0.31 ab 0.71 ab 0.08 abc 0.03 ab 0.11 abc 16.09 a
Cocopeat:Perlite=3:1 0.65 abc 0.60 a 1.25 a 0.09 abc 0.05 ab 0.14 ab 13.86 a
Cocopeat:Perlite=1:2 030 d 021 b 051 b 005c¢c 002b 007 c 1560 a
Cocopeat:Perlite=1:3 0.48 bcd 0.24 ab 0.72 ab 0.07 bc 0.02 b  0.09 bc 12.04 a

“Mean separation in columns by Duncan’s multiple range test at 5% level.
HFNAE 642 o TAF A E JFgS BH b Zo(Table 54). 45

+© cocopeat:perlite=2:1°1 4] 782 7} Zoko ™ perlite @84 282 7 42 A

o2 YEeElYt. Rockwool® R4 F7le| &3Holx E3 AR HJLh FHAHL
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Table 54. Effect of rooting media by watering every 6 days on seedling growth of

Gerbera hybrida ‘Beauty’ at 42 days after potting.

Media No. of Leaf Stem Root Root activity

leaves area(cm”) length(cm) length(cm) (mg - g - h)
Rockwool 4.00 bc” 585 ¢ 526 ¢ 3.06 d 0.60 a
Cocopeat 6.60 ab 25.37 ab 752 a 10.30 a 038 b
Perlite 2.80 ¢ 470 ¢ 6.40 abc 3.74 cd 027 b

Cocopeat:Perlite=1:1 6.80 ab 16.38 bc 5.94 bc 8.28 ab 034 b
Cocopeat:Perlite=2:1  7.80 a 29.59 a 7.04 ab 8.38 ab 034 b
Cocopeat:Perlite=3:1  6.00 ab 20.74 ab 6.26 abc 872 ab 034 b
Cocopeat:Perlite=1:2 6.00 ab 14.05 bc 5.86 bc 3.84 cd 033 b
Cocopeat:Perlite=1:3 6.60 ab 14.61 bc 592 be 598 bc 0.36 b

“Mean separation in columns by Duncan’s multiple range test at 5% level.

Table 55. Effect of rooting media by watering every 6 days on fresh and dry

weight of Gerbera hybrida ‘Beauty’ seedling at 42 days after potting.

Media Fresh weight(g/plant) Dry weight(g/plant) Dry
Shoot Root  Total Shoot Root  Total matter(%)
Rockwool 020 ¢ 008¢c 027d 003c¢c 00lc 004d 16.43 ab
Cocopeat 091 a 078 a 169a 013 a 006a 020 a 11.62 b
Perlite 020c 006 c 026d 004c 00Lc 004d 19.24 a

Cocopeat:Perlite=1:1 0.58 ab 050 ab 1.08 abc 0.08 bc 0.04 abc 0.11 bcd 1054 b
Cocopeat:Perlite=2:1 0.89 a 056 ab 145 ab 0.13 a 0.05 ab 0.17 ab 1249 b
Cocopeat:Perlite=3:1 0.61 ab 0.76 a 1.37 ab 0.09 ab 0.06 a 0.15 abc 10.90 b
Cocopeat:Perlite=1:2 0.63 ab 0.28 bc 0.90 bed 0.07 be 0.03 bec 0.10 cd 1193 b
Cocopeat:Perlite=1:3 0.39 bc 0.27 bc 0.65 cd 0.06 bc 0.02 bc 0.08 cd 12.02 b

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 56. Effect of rooting media by watering everyday on seedling growth of

Gerbera hybrida ‘Tamara’ at 42 days after potting.

Media No. of Leaf Stem Root Root activity

leaves  area(cm®) length(cm) length(cm) (mg - g - h)
Rockwool 9.60 a” 26.47 a 7.86 a 6.32 b 0.59 ab
Cocopeat 520 b 15.72 ab 8.04 a 890 b 055 b
Perlite 7.20 ab 18.18 ab 7.46 a 12.00 a 049 b
Cocopeat:Perlite=1:1  6.60 ab 15.56 ab 716 a 790 b 0.61 ab
Cocopeat:Perlite=2:1  8.20 ab 20.30 ab 754 a 864 b 0.26 ¢
Cocopeat:Perlite=3:1  6.20 ab 14.98 b 784 a 790 b 0.66 ab
Cocopeat:Perlite=1:2  8.20 ab 19.00 ab 772 a 584 b 052 b
Cocopeat:Perlite=1:3  6.40 ab 25.35 ab 768 a 790 b 0.75 a

“Mean separation in columns by Duncan’s multiple range test at 5% level.

B AS 392 o] BAF nAe 9 S B thS3 Zoi(Table 58). 4

i+ cocopeat:perlite=1:3°1 4] 742 7} ko1 cocopeat:perlite=1:1914 5622 7}
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HFUNAE 6U=E o] BAG mAE 4TS BH tS3 ZrR(Table 60). 4
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Table 57. Effect of rooting media by watering everyday on fresh and dry weight
of Gerbera hybrida ‘Tamara’ seedling at 42 days after potting.

Media Fresh weight(g/plant) Dry weight(g/plant) Dry
Shoot  Root  Total Shoot Root Total matter(%)
Rockwool 078 a” 032a 110a 0I12a 005a 017 a 1463 abc
Cocopeat 052 a 03a 087 a 008a 005a 013 a 1509 ab
Perlite 053 a 057a 110a 008a 005a 013a 1199 c

Cocopeat:Perlite=1:1 049 a 034 a 083 a 008a 005a 013 a 1641 a

Cocopeat:Perlite=2:1 063 a 0.37 1.00a 010a 005a 0.15a 1393 abc
Cocopeat:Perlite=3:1 053 a 0.36 089 a 008a 004a 012a 1336 bc
Cocopeat:Perlite=1:2 058 a 041 099 a 010a 005a 015 a 14.73 abc
Cocopeat:Perlite=1:3 0.78 a 0.62 140 a 013 a 007 a 020 a 1397 abc

o o Y ®

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 58. Effect of rooting media by watering every 3 days on seedling growth of

Gerbera hybrida ‘Tamara’ at 42 days after potting.

Media No. of Leaf ‘ Stem Root Root activity
leaves  area(cm”) length(cm) length(cm) (mg - g - h)
Rockwool 7.00 a” 19.33 a 9.00 a 5.00 ¢ 0.57 ab
Cocopeat 6.20 a 16.39 a 720 b 1156 a 0.66 a
Perlite 6.80 a 14.47 a 6.86 b 8.40 ab 035 d
Cocopeat:Perlite=1:1 560 a 16.70 a 6.90 b 7.86 bc 0.50 abcd
Cocopeat:Perlite=2:1 6.20 a 13.72 a 6.76 b 9.04 ab 0.40 cd
Cocopeat:Perlite=3:1 6.60 a 2228 a 764 ab 10.38 ab 0.47 bed
Cocopeat:Perlite=1:2 6.20 a 2446 a 7.66 ab 9.14 ab 0.56 abc
Cocopeat:Perlite=1:3 740 a 1947 a 7.78 ab 7.40 bc 0.40 cd

“Mean separation in columns by Duncan’s multiple range test at 5% level.

Table 59. Effect of rooting media by watering every 3 days on fresh and dry

weight of Gerbera hybrida ‘Tamara’ seedling at 42 days after potting.

Media Fresh weight(g/plant) Dry weight(g/plant) Dry
Shoot Root Total Shoot Root Total matter(%)

Rockwool 075 a”033a 1083a 01l a 003a 014a 1355a
Cocopeat 061 a 047 a 108 a 008a 005a 013 a 1150 abc

Perlite 049 a 042 a 091 a 006 a 0.03 a 0.09 a 9.44 ¢
Cocopeat:Perlite=1:1 056 a 033 a 08 a 007a 003a 010 a 10.80 bc
Cocopeat:Perlite=2:1 051 a 036 a 087 a 007a 003 a 010 a 11.41 abc
Cocopeat:Perlite=3:1 075 a 051 a 126 a 011 a 005 a 016 a 11.78 ab
Cocopeat:Perlite=1:2 090 a 064 a 154 a 012 a 006 a 0.18 a 11.71 ab
Cocopeat:Perlite=1:3 071 a 050 a 121 a 010a 005a 015a 1191 ab

“Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 60. Effect of rooting media by watering every 6 days on seedling growth of

Gerbera hybrida ‘Tamara’ at 42 days after potting.

Media No. of Leaf Stem Root Root activity
leaves area(cm”) length(cm) length(cm) (mg - g - h)
Rockwool 4.80 b* 1458 b 6.68 a 522 d 0.75 a
Cocopeat 7.40 ab 17.05 b 6.50 a 10.98 ab 061 b
Perlite 6.20 ab 16.36 b 7.06 a 11.74 ab 0.36 ¢
Cocopeat:Perlite=1:1 440 b 13.66 b 6.82 a 750 cd 0.37 ¢
Cocopeat:Perlite=2:1 540 b 1643 b 718 a 9.86 abc 043 ¢
Cocopeat:Perlite=3:1  6.80 ab 2193 b 820 a 1256 a 0.40 ¢
Cocopeat:Perlite=1:2 520 b 20.36 b 776 a 9.16 bc 042 c
Cocopeat:Perlite=1:3 10.20 a 4518 a 8.26 a 10.58 ab 0.70 ab

“Mean separation in columns by Duncan’s multiple range test at 5% level.

Table 61. Effect of rooting media by watering every 6 days on fresh and dry

weight of Gerbera hybrida ‘Tamara’ seedling at 42 days after potting.

Media Fresh weight(g/plant) Dry weight(g/plant) Dry
Shoot Root  Total Shoot Root Total matter(%)
Rockwool 050 b* 025b 075b 007b 004a 011b 1794 a
Cocopeat 062b 054ab 116 b 008b 004 a 012b 1017 b
Perlite 054b 060 ab 1.14b 008b 0.04 a 012 b 991 b
Cocopeat:Perlite=1:1 048 b 041 b 08 b 006b 003a 009b 1057 b
Cocopeat:Perlite=2:1 055 b 037b 092b 008b 003 a 011 b 11.89 ab
Cocopeat:Perlite=3:1 078 b 067 ab 145 b 0.10 ab 005 a 0.15 ab 1067 b

Cocopeat:Perlite=1:2 068 b 059 ab 127 b 010 b 0.06 a 0.16 ab 12.30 ab
Cocopeat:Perlite=1:3 134 a 094 a 228a 016a 006a 022a 10.00 b

“Mean separation in columns by Duncan’s multiple range test at 5% level.
Gerbera hybrida ‘Beauty' & A5 oA &Eo| & #43t4o] nx = Jd

ot 2rH(Fig. 40, 41). AdE FFE Hu gl vAE dEe il ds, 3d

A g 69 14 wom Al 2 Aor yeiut wid #5249 cocopeat
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Beauly

Beautly Beauly

Fig. 40. Seedling growth of Gerbera hybrida ‘Beauty’ at 42 days after potting.
A: rockwool, B: cocopeat, C: perlite, D: cocopeat:perlite=1:1, E: cocopeat:perlite=2:1
F: cocopeat:perlite=3:1, G: cocopeat:perlite=1:2, H: cocopeat:perlite=1:3

1) watering everyday, 2) watering every 3 days, 3) watering every 6 days
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Beauty

Fig. 41. Seedling growth of Gerbera hybrida ‘Beauty’ at 42 days after potting.
A: rockwool, B: cocopeat, C: perlite, D: cocopeat:perlite=1:1, E: cocopeat:perlite=2:1
F: cocopeat:perlite=3:1, G: cocopeat:perlite=1:2, H: cocopeat:perlite=1:3

1) watering everyday, 2) watering every 3 days, 3) watering every 6 days
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Fig. 42. Seedling growth of Gerbera hybrida ‘Tamara’ at 42 days after potting.
A: rockwool, B: cocopeat, C: perlite, D: cocopeat:perlite=1:1, E: cocopeat:perlite=2:1
F: cocopeat:perlite=3:1, G: cocopeat:perlite=1:2, H: cocopeat:perlite=1:3

1) watering everyday, 2) watering every 3 days, 3) watering every 6 days
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Fig. 43. Seedling growth of Gerbera hybrida ‘Tamara’ at 42 days after potting.
A: rockwool, B: cocopeat, C: perlite, D: cocopeat:perlite=1:1, E: cocopeat:perlite=2:1
F: cocopeat:perlite=3:1, G: cocopeat:perlite=1:2, H: cocopeat:perlite=1:3

1) watering everyday, 2) watering every 3 days, 3) watering every 6 days
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6 TTFA= W2 EC/F & A4S vA = FAez AZdE
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Table 62. Effect of rooting media, EC and watering times on seedling growth of

Gerbera hybrida ‘Beauty’ at 42 days after potting.

) EC . No. of Leaf Stem Root Root activity
Watering Media 5
mS/cm leaves arealcm”) length(cm) length(cm) (mg g -h)
AY 1160 a® 4532 bc 804 bc 616 bc 067 a
every 04 B* 1160 a 61.31 ab 870a b 8.20 ab 0.37 ¢
3 days 08 A 10.00 ab 34.84 bed 7.26 bc 4.86 cd 0.54 abc
B 1140 a 7992 a 1042 a 9.96 a 0.47 be
04 A 1040 a 3750 bed  7.74 be 450 cd 0.46 bc
every B 8.20 abc 3550 bed  7.56 bc 720 b 0.42 bc
6 days 08 A 6.60 bc 1578 d 6.06 c 3.02 d 0.55 ab
B 6.40 ¢ 1862 cd 6.18 c 6.00 bc 0.53 abc

“Mean separation in columns by Duncan’s multiple range test at 5% level.

YRockwool, XCO(:opeatiPerlite:1:1
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Table 63. Effect of rooting media, EC and watering times on fresh and dry weight

of Gerbera hybrida ‘Beauty’ seedling at 42 days after potting.

] EC . Fresh weight(g/plant)  Dry weight(g/plant) Dry
Watering Media
mS/cm Shoot Root Total Shoot Root Total matter(%)

AY 167 bc” 053 ab 2.20 abc 0.22 ab 0.05 abc 0.27 abc 11.96 a

every S B 2mab Lldab317ab 0254 009a 034 ab 1089 a
3 days 08 A 1.31 bed 0.38 ab 1.69 bc 0.14 bc 003 ¢ 0.17 cd 10.08 a
B 295 a 096 ab 391 a 033 a 0.07 abc 040 a 1051 a

04 A 1.35 bed 041 ab 1.76 bc 0.17 bc 0.05 bc 0.22 bed 11.56 a

every B 1.22 bed 1.01 ab 2.23 abc 0.16 bc 0.08 ab 0.24 bed 1094 a
6 days 08 A 048d 028b 076 c 006c 003c 0.09d 12.78 a
B 072 cd 144 a 216 abc 007 ¢ 003 ¢ 0.10 cd 6.01 b

“Mean separation in columns by Duncan’s multiple range test at 5% level.

YRockwool, *Cocopeat:Perlite=1:1
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Bow 39 # A, EC 0.8, cocopeat:perlite=1:1(v/v) A& A 1228cmz= 7}
At +&88 w3 & fFoxe ey 39 A4t 69 TR tUAk =4 UE

wheh 39 AelA We BClA e rockwooldl A 74d Egtem ERENCE wE A

AT B AdeF E£3 #FHAo] HFEFF oA A4S vEleH 39 A
Al EC 049 cocopeat:perlite=1:1(v/v)oll A AA|F2 371lg, AETS 034gl & =&
A3S B AHTable 65). ‘Beauty’ ¥+
|E7F B AFd mAE @3] & AoRE YEuth

Gerbera hybrida ‘Beauty'®] Z3& R W(Fig. 44, 45) A& S 2 rockwool X U=

ad

cocopeat:perlite=1:1(v/v) ELE7} Ho] A& g3HA Aoz YJegyton Fosn
B #3t4e] o & 9FS vAE Aoz ey

Gerbera hybrida ‘Tamara’?] A3E EW Beauty’ ¥4 U4 U2 A4S =
AtHFig. 46, 47). F §E9] #ol= A9 fle= AR How FooFgE Hupe ¥

H
TR FFe] Atk AL Beauty' FF At AR FFS B
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Table 64. Effect of rooting media, EC and watering times on seedling growth of

Gerbera hybrida ‘Tamara’ at 42 days after potting.

) EC . No. of Leaf Stem Root Root activity
Watering Media )
mS/cm leaves  area(cm”) length(cm) length(cm) (mg - g - h)
A 1280 a” 6435ab 1130 ab 778 b 0.56 a
every 04 B* 1260 a 78.02 a 10.88 ab 9.58 ab 0.63 a
3 days 08 A 9.80 ab 50.04 abc 9.76 abc 694 b 0.60 a
B 10.20 ab 7484 ab 1240 a 12.28 a 0.64 a
04 A 10.80 ab  50.75 abc 10.10 abc  7.34 b 054 a
every B 780 ab  29.69 c 992 abc 834 b 051 a
6 days 08 A 8.80 ab  41.47 bc 9.20 bc 726 b 051 a
B 560 b 23.00 c 764 c 9.68 ab 0.74 a

“Mean separation in columns by Duncan’s multiple range test at 5% level.

YRockwool, *Cocopeat:Perlite=1:1

Table 65. Effect of rooting media, EC and watering times on fresh and dry weight

of Gerbera hybrida ‘Tamara’ seedling at 42 days after potting.

) EC . Fresh weight(g/plant) Dry weight(g/plant) Dry
Watering Media
mS/cm Shoot Root Total Shoot Root Total matter(%)
04 AY 232 ab” 068 a 300ab 026ab 006a 032ab 1037 abc
every BY 263a 108a 37l1a 029a 009a 038a 9.78 abc
3 days 08 A 158 abc 056 a 212 abc 0.19 abc 0.05 a 024 ab 11.19 ahc
B 257a 116a 373a 026ab 008 a 034ab 901c
04 A 1.82 abc 0.63 a 245 abc 024 abc 006 a 030 ab 12.04 a
every B 102 ¢ 062 a 164 bc 011 bc 005a 016 ab 953 bc
6 days 08 A 136 bc 0.62 a 198 bc 0.18 abc 0.06 a 0.24 ab 11.65 ab
B 072 ¢ 054a 126c 009c 004a 013b 10.72 abc

“Mean separation in columns by Duncan’s multiple range test at 5% level.

YRockwool, XCO(:opeatiPerlite:1:1
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Fig. 44. Seedling growth of Gerbera hybrida ‘Beauty’ at 42 days after potting.

1) rockwool, 2) cocopeat : perlite = 1:1, 3) watering every 3 days
6) watering every 6 days, 4) EC 04mS/cm, 8) EC 0.8mS/cm

Beauly

Fig. 45. Seedling growth of Gerbera hybrida ‘Beauty’ at 42 days after potting.

1) rockwool, 2) cocopeat : perlite = 1:1, 3) watering every 3 days
6) watering every 6 days, 4) EC 04mS/cm, 8) EC 0.8mS/cm
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Fig. 46. Seedling growth of Gerbera hybrida ‘Tamara’ at 42 days after potting.
1) rockwool, 2) cocopeat : perlite = 1:1, 3) watering every 3 days
6) watering every 6 days, 4) EC 04mS/cm, 8) EC 0.8mS/cm

Fig. 47. Seedling growth of Gerbera hybrida ‘Tamara’ at 42 days after potting.
1) rockwool, 2) cocopeat : perlite = 1:1, 3) watering every 3 days
6) watering every 6 days, 4) EC 04mS/cm, 8) EC 0.8mS/cm
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M e ME Fig. 1-19 22 WA9] Asglow, Sued 27 125m, ¥
o] 135cm)el FetolE, mAWMES 474 FAse] BE o4y FHIF F, 2~

2 E]
23& W] depolES} AV ES A FHHIEdR E2 Fol A7 wE 9

Fig. 1-1. Schematic diagram of hydroponic system for gerbera.
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o F¥ol met gelrz xAstel @l sl

O v =A=
A2 & HelolE ; 600 m¢/plant/day, 6 times/day
FFAIE ; 400 md/plant/day, 4 times/day
yAkorH 5 500 ml/plant/day, 5 times/day
®3x7] - Hglo]E ; 1000 m/plant/day, & times/day
(10¥€ 19¢) ==Y E ; 600 ml/plant/day, 5 times/day
erd ; 800 mé/plant/day, 6 times/day
AS2=7] ¢ HelolE ; 1000 ml/plant/day, 8 times/day
(20024 FZHAYE ; 600 m¢/plant/day, 5 times/day
29 224) gAFH ; 800 mé/plant/day, 6 times/day
AEA7]) - HelolE ; 1200 ml/plant/day, 11 times/day
(49 13¢) Z3IE ; 800 m¢/plant/day, 6 times/day
1Akold 5 1000 mé/plant/day, 8 times/day
3) A=
O #% ' 'Grandeur’
O 72 20029 10€ 18¥el Feh~¥ (W74 125cm, =o| 13.5cm)el
delolE, AAIE A4S 42 et SHT 2ol 4~5
dd BE A2l AER 45 cm HA o2 At

A2 z7] ¢ perlite(600ml/5=/4), cocopeat(400ml/F/4),
rockwool(500ml/5=/4), =™ (500ml/5/<)
113/ 7TA ~174]

5771  perlite(750ml/5/Y), cocopeat(500ml/F=/Y),

rockwool(600ml/5=/4), =™ (600ml/5/<)
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Fig. 1-2. Changes in mean air temperature, root zone temperature

and relative humidity in greenhouse during the experiment.
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Fig. 1-3. Changes in mean air temperature, root zone temperature

and relative humidity in greenhouse during the experiment.
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Fig. 1-4. Change in mean air temperature and relative humidity

greenhouse during the experiment.
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Fig. 1-5. Changes in photosynthetic photon flux in greenhouse

during the experiment.

Fig. 1-5, 1-6, 1-7°] 34 %t ig. 1-8¢ njd2Ae] FFE
Gehigth Agels el FAs) dhstdort 29 olFdt Fhste] Aol
ol Afel 2 gt BAE we Aoz YuEm, A9/ Fe FEAL A
SEECIEET S

Fig. 1-9% fel&489 Aciulete] &4 Folalmels] Gaje] 2Fuegel

ECE F7|H oz zAste] Jgd Aoz AAx7|os 13dS - m ' ALE ok

©
Ho
Ach
rle
i1t
Lo
o
oft
A=
o

of wet elw AuiAslel el AclMze] FEFHAT dE AL L F AN
o},



500 A

400 4

300 o

Kwm

200 4

01-9-1 02-1-1 02-5-1 02-9-1
Date

Fig. 1-6. Changes in photosynthetic photon flux in greenhouse

during the experiment.
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Fig. 1-7. Changes in photosynthetic photon flux in greenhouse

during the experiment
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Fig. 1-8. Changes in photosynthetic photon flux in plastic house

during the experiment.
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Fig. 1-9. Changes in EC of circulated nutrient solutions in three

different hydroponic substrates.
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Fig. 1-10. Changes in pH of circulated nutrient solutions in three

different hydroponic substrates.
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Fig. 1-11. Changes in NOs-N concentration of circulated nutrient

solutions in three different substrate cultures.
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Fig. 1-12. Changes in P concentration of circulated nutrient

solutions in three different substrate cultures.
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Fig. 1-13. Changes in K concentration of circulated nutrient
solutions in three different substrate cultures.
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Fig. 1-14. Changes in Ca concentration of circulated nutrient

solutions in three different substrate cultures.
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Fig. 1-15. Changes in Mg concentration of circulated nutrient

solutions in three different substrate cultures.
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Fig. 1-16. Changes in Fe concentration of circulated nutrient

solutions in three different substrate cultures.
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Fig. 1-17. Changes in Cu concentration of circulated nutrient

solutions in three different substrate cultures.
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Fig. 1-18. Changes in Zn concentration of circulated nutrient

solutions in three different substrate cultures.
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Fig. 1-19. Changes in B concentration of circulated nutrient

solutions in three different substrate cultures.
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Fig. 1-20. Changes in Mn concentration of circulated nutrient

solutions in three different substrate cultures.
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Fig. 1-21. Changes in EC of circulated nutrient solutions in

different hydroponic substrates in plastic house.
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Fig. 1-23. Changes in EC of circulated nutrient solutions in

different hydroponic substrates in plastic house.
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Fig. 1-24. Changes in pH of circulated nutrient solutions in

different hydroponic substrates in plastic house.

Table 1-1. Effects of substrates and cultivars on flower growth and yield of

gerbera in hydrophonics.

Growth Scape  Flower — Scape  Seabe g Total vield
Substrates Cultivars length diameter diameter I diameterIl
stage /plant /10a
(cm) (mm) (mm) (mm)
P’ T 46.9+3.9 88.9+4.8 4.8+0.2 7.2x0.2 1.0+£0.6  5,400+341.5
A 42.9+1.3 84.2+4.3 4.3£0.1 7.0£0.3 04+£0.2 2,160£124.7
Nov. C T 45.8+4.3 86.3£2.0 4.7+0.3 6.9£0.4 09+£0.6 4,860£311.8
A 44.3+1.0 88.9+4.1 4.7+0.0 7.7+0.2 0.5+0.2  2,700£108.0
R T 51.1+55 87.9+5.7 4.6+0.2 7.1+0.3 09+06  4,590+345.8
A 44.4+6.3 83.8+4.7 4.2+0.4 6.80.5 0.3+0.3 1,620+62.4
A(Substrates) NS NS * NS NS NS
B(Cultivars) * NS * NS * *
AxB NS NS NS * NS NS
P T 52.9+4.0 88.8£10.8 4.8%0.1 7.7£0.5 26+0.2 13,770£1034.0
A 46.8+1.3 92.5£85 4.5+0.1 7.4+0.3 2405 12,960+£2645.4
C T B53.0£25 78.3%8.3 49+0.2 75+04 2.2£05 11,610£2700.0
Dee. A 49.3+1.7 88.2+4.3 45%0.2 7.3£0.5 34£1.1 18,090£6196.3
R T 51.0£3.7 89.0£7.9 4.8+0.2 7.4+0.4 2.1+0.7 11,340+£3992.6
A 45.9+0.8 82.3£3.2 4.2+0.1 6.7£0.3 2.0£0.2 10,530£1034.0
A(Substrates) NS NS NS NS NS NS
B(Cultivars) * NS * * NS NS
AxB NS NS NS NS NS NS
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Scape Flower Scape Scape

Growth ] ) ) ) Yield Total yield
Substrates Cultivars length diameter diameter I diameter I
stage /plant /10a
(cm)  (mm) (mm) (mm)
P T 53.0£2.7 97.5+4.2 5.1+0.2 8.6£1.7 26+1.2  14,040+629.7
A 432+2.1 87.5+4.3 4.3+0.1 6.7+0.4 3.4+2.0  18,360+1097.8
C T 529436 90.0£4.9 4.8+0.2 7.4+0.6 2.7+0.7  14,310+367.6
Jan. A 48.3+2.2 85.7+4.6 4.3+0.2 6.9+0.2 5.8+2.6  31,320+1385.9
R T 53.9+2.4 95.5+4.0 4.9+0.3 7.3+0.6 1.9+0.3  10,260+187.2
A 45606 83.0£1.7 41+0.1 6.4+0.2 22409  11,610+486.0
A(Substrates) NS NS NS NS *
B(Cultivars) * * * * * *
AxB NS NS NS NS NS NS
P T 54.1+1.5 97.6+3.0 5.1+0.4 7.7+£0.9 4.3+1.7  23,200£935.3
A 474420 84.9+6.6 4.3+0.1 6.5+0.4 6.9+3.2  37,260+1713.3
C T 584+2.4 97.0£2.4 5.0£0.2 7.6+0.5 35+0.6  18,630+322.5
Feb. A 51.9+2.5 88.8+3.1 4.3%0.2 6.7+0.3 5.7+2.1  30,780+1117.2
R T 585+0.6 97.3+0.5 5.0+0.3 75+0.6 42+0.8  22,680+440.9
A 49.4+24 87.3%4.1 4.2+0.1 6.6+£0.4 45%1.3 24,030+71.8
A(Substrates) * NS NS NS NS NS
B(Cultivars) * * * " " *
AxB NS NS NS NS NS NS
P T 60.0£3.0 93.5+6.4 5.3+0.1 7.9+0.3 2.7+04  14,310+239.5
A 50.1+1.9 80.4+9.3 46+1.4 6.1+0.7 3.6+1.4  19,440+737.7
March T 63.7+t1.5 91.8%6.1 5.1£0.3 79105 3.7£1.5  19,980+810.3
A 56.6+1.9 &9.1+6.9 44+0.8 71104 4.6+2.0 24,840+1104.6
R T 60.1+2.7 90.6+1.6 49+0.4 7.7+0.6 24+1.7  12,690+94.3.4
A 54520 86.6+4.2 4.2+0.1 6.7+0.4 2707  14,310+367.2
A(Substrates) * NS NS NS NS NS
B(Cultivars) * * * e NS NS
AxB NS NS NS NS NS NS

z:. P, Perlite C; Cocopeat R; Rockwool .

y: T; Tarama A, Asia
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Table 1-2. Effects of substrates and cultivars on flowers quality and yield of

gerbera in hydrophonics.

S Fl S S i
cape ower cape P Yield Total vield

Substrates’ Cultivars® length  diameter diameter I diameterII

(cm) (mm) (mm) (mm) /plant /10
P T 54.3+¥1.9  94.1+54 5.1+0.2 8.0+0.6 13.0£2.7 70,200+144.3
A 47.0+1.5 85.6%6.1 4.4+04 6.6+0.4 16.7£6.5 89,910+349.4
C T 57.1+2.2  90.1+4.1 5.2+0.4 7.8+0.5 12.9£3.0 69,390+162.4
A 51.3+1.3 88.2+3.8 4.4+0.1 7.0+0.3 19.9+7.1  107,190£1818.3
R T 54.4+19  93.6+2.2 4.9+0.2 7.8+0.8 11.6+3.4 62,370+182.7
A 49.1+1.5 85.3£3.0 4.2+0.1 6.6+0.3 11.442.2 61,560+117.3
A(Substrates) #Z NS NS NS NS NS
B(Cultivars) * * * * * *
AxB NS NS NS NS NS NS

“x, and NS are significant at p=0.05 and nonsignificant, respectively.

Y Perlite, Cocopeat, Rockwool

X .o .
. Tarama, Asia

o
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Table 1-3. Effects of substrates and cultivars on flower growth and yield of

gerbera at different growth stages in hydrophonics.

S Fl Scape S i
cape ower D cape Yield Total yield

Growth Substrates Cultivars length diameter diameter I1?  diameterII
/plant /10a

stage (cm) (mm) (mm) (mm)
Nov. P M 43.9+0.8 104.8+1.4 6.2+0.30 7.61+0.2 1.0£0.5 5,130+255.4
S 55.8+3.8 95.3+4.0 4.8+0.05 8.03+0.6 1.6£0.7 8,370+356.2
C M 46.0+3.8 98.9+3.3 5.7+0.33 7.38+0.2 0.5+0.2 2,430+103.7
S 59.1+34  86.8+4.0 4.5+0.10 7.31x0.4 0.5+04  2,700+206.6
R M 46506 98.7£6.3 5.8+0.33 7.61+0.4 1.0£0.2  5,400+88.2
S 60.0+2.3 96.6+£3.5 4.7+0.10 8.3+0.8 0.8£0.3  4,050£15.6
A(Substrates) NS * s * * ®
B(Cultivars) * * * NS NS NS
AxB NS NS NS NS NS NS
Dec. P M 41.6+2.2 102.5+5.1 6.0+0.4 7.810.2 1.9£0.2 9,990+103.4
S 52.8+2.7 92.3+0.7 5.0+0.2 76+0.3 3.0+0.9 15930+501.7
C M 43527 97.4+1.2 56%0.3 7.7+0.3 2.30.9 12,150+469.7
S 55.2+#34 91.245.1 4.6+0.1 7.1+0.2 2.8+0.9 14,850+461.3
R M 43.0x0.6  99.5£5.6 5.7+£0.3 7.6+0.4 2.3x1.1 12,150+574.0
S 585+2.2 95.3+£3.8 4.9+0.0 7.4+0.2 3.3+0.6  17,820+£324.0
A(Substrates) * NS * NS NS NS
B(Cultivars) * * * * * *
AxB NS NS NS NS NS NS
Jan. P M 36.2+0.5 105.1+1.5 5.8+0.3 8.0+0.1 2.2+0.6 11,610+£322.5
S 50.5+3.2 94.8+2.3 5.0+0.1 7.4%0.2 4.0+1.2  21,600+653.9
C M 39.4+24  95.1+£2.2 52+0.1 76+0.2 2209 11,880+490.9
S 54.7+1.1  92.8+£3.3 4.7+0.2 6.9+£0.3 5.3%1.3 28,350+£718.4
R M 389+2.3 101.5+2.5 5.4+0.2 7.8+0.2 4.1+£0.8 22,140+418.2
S 56.6+1.8  95.4+0.7 4.8+0.2 7.1+0.2 54+1.3 29,160+£721.8
A(Substrates) * * * * * *
B(Cultivars) * * * * * *
AxB NS * NS NS NS NS
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Scape Flower Scape Scape . .
Growth Substrates Cultivars length  diameter diameter I diameterIl Yield Total yield
stage (ecm) (mm) (mm) (mm) /plant /10
Feb. P M 40.0¢1.4 1045+27  5.8+0.1 8.0£0.0 3.6+0.9  19,170+477.9
S 535+2.1 94.74#2.6 5.0£0.1 7.3£0.1 6.0t1.4  35640+732.4
C M 42.6+1.9  92.840.7 5.1+0.0 7.4+0.1 36+1.3  19,440+721.8
S 56.8+1.4 93.8+1.4 4.8+0.1 7.0£0.1 7.3t1.3  39,150+685.1
R M 43.146.1 102.8+1.1 55+0.2 7.940.3 6.14+0.8  32,670+435.3
S 589+3.8 96.842.0 4.9+0.1 7.1£0.1 85+1.5  45900+829.5
A(Substrates) NS * * * * *
B(Cultivars) * * * * * *
AxB NS * * * NS NS
March P M 455+1.8 1009434  55+0.2 7.5%0.1 6.9+t0.5  37,260+285.7
S 54.9+1.7 95.3+2.2 5.0+£0.0 7.1£0.1 8.8+1.9  47,250+1029.7
C M 505+3.2 92.1+1.9 51+0.7 6.910.1 75%1.3 40,230+£707.5
S 57.8+1.4 94.7+1.8 4.8+0.1 6.7£0.2 12.4+158 66,690+8519.6
R M 484455 1005+2.0  5.6+0.7 8.0£1.1 79+19  42,660+1007.3
S 59.4+3.8 98.0+1.8 5.0+£0.2 7.2£0.2 8.0+1.3  42,930+718.4
A(Substrrates) * * NS * NS NS
B(Cultivars) * NS * * NS NS
AxB NS * NS NS NS NS
April P M 51.4+1.2 98.7+2.1 5.4+0.1 7.5%0.2 9.0£1.3  48,600+721.8
S 59.8+0.9 99.74#2.5 5.1£0.1 75%0.4 14.242.6  76,680+1385.8
C M 471414  86.4+1.2 4.8+0.2 6.6+0.2 50+0.6  26,730+322.5
S 55.7+1.3  96.6+0.9 4.8+0.8 7.3£0.3 13.3t1.9  71,820+£999.6
R M 53.3+3.3 104.3+105  55+0.5 7.4%0.2 9.7¢0.6  52,380+335.7
S 615+36 1025+1.9  50+0.1 7.7£0.3 12.242.6  65,880+1380.2
A(Substrrates) * * * * * *
B(Cultivars) * NS * * * *
AxB NS * NS NS * *
May P M 60.1+10.1  99.9455 5.4+0.2 7.310.5 3.7+1.7 19,170+9347
S 62.3+1.5 1005+2.8  5.0+0.1 7.90.4 6.6+0.9  35370+486.0
C M 49.0+29 90.2+2.2 4.9+0.2 6.8+0.2 34+0.7  18,090+388.1
S 56.4+1.1 95.6+2.4 4.8+0.1 7.5%0.3 6.7+1.3  36,180+708.2
R M 552+4.0 97.0£2.6 5.3+0.2 76+0.4 52+0.6  27,810+297.4
S 61536 101.3x1.7  5.1+0.0 7.9+0.2 57+1.3  30,780+697.1
A(Substrrates) * * * * NS NS
B(Cultivars) 8 8 * * 8 *
AxB NS NS NS NS NS NS

Z Scape diameter I,II; lecm and 20cm place from the flower neck.

- 154 -



jas)

Table 1-3& 24 Ake] feledolAe] ¢824 DA Fequlolxe] dse ¥
A3 e AW Ve o)tk gye] 2ARRAA WA FRel mepd §

% A& vhehiglont 28 39 $Ag AAA0l AolE UEhhA we

o
o
H
e
2
i)
Lot
1o
o
Y,
A=
4
o, o

93 2ol S YEN A=, ‘Mauntain’ EFol] H]3fA 'Sea’

Table 1-4= 232 frel=de) dapfdat & A Fs depldeh w9
Tiol webM s 3 R 37

2 A et BEL A9 5% BT Sea’ EFol 45 Aoz Yt

rlo
Y
o
il
=
Auj
=
3

>
r\j
-
o
rlo
Jo
1o
=
_&
o

Table 1-4. Effects of substrates and cultivars on flower quality and yield of

gerbera in hydrophonics.

Scape Flower Scape Scape . .
b ) ) b ) b Yield Total yield
Substrates Cultivars  length diameter diameter I diameter II

(cm) (mm) (mm) (mm) /plant /10a
P’ MY 455+1.7 102.3+2.1 5.7+0.1 7.7+0.1 281439 151,470+2124.3
S 55.6+1.3 96.1+0.5 5.0+0.0 7.5+0.1 44.6+86  240,840+4635.2
C M 454+1.6 93.3+1.2 5.2+0.1 7.2%0.1 24.3+3.2  130,950+1737.8
S 56.5+0.8 93.1%1.7 4.7+0.1 7.1+£0.2 48.1£19.9 259,740+10768.4
R M 46.9+2.5 100.6£2.9 5.6+0.3 7.7+0.2 36.2+2.0  195,210+1074.1
S 59.5+2.0 98.0+1.0 4.9+0.1 7.5+0.1 43.8+8.3  236,520+4466.0
A(Substrates) s * * * NS NS
B(Cultivars) * * * NS * *
AxB NS * NS NS NS NS

“: P ; Perlite C ; Cocopeat R ; Rockwool Y: M; Mountain S ; Sea
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Table 1-5. Effect of substrate on the early growth of gerbera in different growth

stage in hyrdoponics.

Petiole Petiole
Growth No. of Leaf length Leaf width .
Substrates length diameter
stage Leaf (cm) (cm)
(mm) (mm)
Perlite 2.95 12.91 5.39 3.23 2.24
13 Dec. Cocopeat 3.70 16.28 7.38 3.62 2.68
Rockwool 3.25 14.32 6.20 3.37 2.42
LSD(p<0.05) NS 2.79 1.32 NS 0.23
Perlite 3.75 14.14 6.2 3.34 2.30
20 Dec. Cocopeat 4.25 16.93 7.34 3.72 272
Rockwool 3.95 15.25 7.04 3.42 2.53
LSD(p<0.05) NS 2.19 NS NS 0.23
Perlite 4.40 14.84 6.64 3.39 2.33
27 Dec. Cocopeat 5.05 17.71 8.45 3.87 2.75
Rockwool 4.75 16.33 7.32 3.56 2.54
LSD(p<0.05) NS 2.18 1.45 NS 0.22
Perlite 4.40 15.18 6.92 3.42 2.40
3 Jan. Cocopeat 6.45 17.91 8.67 3.96 2.80
Rockwool 5.80 16.52 7.68 3.61 2.64
LSD(p<0.05) 1.69 2.13 1.31 0.53 0.20
Perlite 5.40 15.72 7.18 3.58 2.51
10 Jan. Cocopeat 7.82 18.28 9.09 3.99 2.92
Rockwool 7.10 16.94 7.98 3.7 2.66
LSD(p<0.05) 2.33 2.53 1.65 NS 0.24
Table 1-6 WA EFH Aste] F43 F&s €= et RE 2AES
oA iAo FiFol WE Fo% zto]E UERA] F U
Table 1-72 32 d=e] wjxF{FE Aol FA w79 dA FdS YeEA
th Aste] £ zol7t U FEFe ZIAYEMAZL 7P dEsklar HepolE

LR P - i sian
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Table 1-6. Effect of substrate on flower quality and yield of gerbera at different

growth stages in hyrdoponics.

Flower Scape Scape . Total
Growth Scape length ) ) Yield )
stage Substrates (cm) diameter diameter I  diameter I Jplant yield
(mm) (mm) (mm) /10a
Perlite 26.97 86.90 4.62 7.56 1.25 6,750
Feb.  Cocopeat 28.98 86.38 4.64 7.52 1.35 7,290
Rockwool 29.22 91.20 4.90 7.86 1.76 9,518
LSD(p<0.05) NS NS NS NS NS NS
Perlite 32.95 88.35 6.48 8.04 151 8,168
March  Cocopeat 3341 89.47 5.05 8.70 1.35 7,290
Rockwool 33.67 93.59 5.52 9.49 1.31 7,088
LSD(p<0.05) NS NS NS 0.64 NS NS
Perlite 35.60 94.82 5.28 8.87 4.10 22,140
April  Cocopeat 33.13 94.15 5.56 9.40 5.70 30,780
Rockwool 34.75 97.15 5.42 9.34 5.08 27473
LSD(p<0.05) 1.26 NS NS NS NS NS
Perlite 39.07 93.12 6.23 8.89 6.75 36,450
May  Cocopeat 38.53 92.63 4.87 8.60 8.15 44,010
Rockwool 40.58 95.04 5.01 8.67 8.25 44550
LSD(p<0.05) NS NS NS NS NS NS
Perlite 43.00 95.53 5.10 8.73 531 28,688
June  Cocopeat 42.08 91.55 5.20 8.24 5.65 30,510
Rockwool 43.17 92.8 4.98 8.78 5.40 29,160
LSD(p<0.05) NS NS NS NS NS NS
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Table 1-7. Effect of substrate on flower quality and yield of gerbera in

hydroponic.
Fl S S Total
Scape length . ower ) cape ) cape Yield ]
Substrates diameter  diameter I diameterII yield
(cm) /plant

(mm) (mm) (mm) /10a

Perlite 38.19 93.07 5.71 8.62 17.70 95,580
Cocopeat 36.84 92.21 518 8.60 22.05 119,070
Rockwool 38.18 93.42 5.10 8.78 21.00 113,400
LSD(p<0.05) NS NS NS NS 3.80 20,536

Table 1-8. Effect of substrate on flower quality and yield of gerbera grown in

closed hydroponic system in plastic house.

Scape Flower Scape Scape

Growth ) ) ) Yield Total yield
stage Substrates length diameter diameter I diameter II Jplant N0a
(cm) (mm) (mm) (mm)

Perlite 2794 7312 412 6.13 4.35 23,490

freb. Cocopeat 2793 71.14 4.35 6.00 4.85 26,190
LSD(p<0.05) NS NS NS NS NS NS

March Perlite 34.18 83.88 4.45 6.73 6.03 32,562

Cocopeat 37.35 85.55 4.35 6.33 518 27,972
LSD(p<0.05) 2.55 NS NS NS 0.75 NS

) Perlite 40.83 89.25 4.35 6.75 10.48 56592
April Cocopeat ~ 43.25 91.83 4.60 7.33 12.48 67392
LSD(p<0.05) NS NS 0.16 0.29 NS NS

Perlite 45.08 89.33 4.70 7.98 8.65 46,710

May Cocopeat  49.65 90.7 4.55 7.88 8.90 48,060
LSD(p<0.05) NS 2.86 NS NS NS NS

Perlite 48.63 95.25 515 9.15 4.50 24,300

Jun. Cocopeat ~ 52.03 94.58 4.98 8.50 4.65 25,110
LSD(p<0.05) NS NS NS NS NS NS

Perlite 41.30 88.15 4.58 7.43 33.98 183,492

total Cocopeat  40.55 82.20 4.28 6.93 36.03 194,562
LSD(p<0.05) NS 2.88 0.13 0.22 NS NS
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Fig. 2-1. Changes in absorption concentration of NOs—-N of

gerbera in three different hydroponic substrates.

o

Fig. 2-1914 2-571A4+& 12 d%9 n/w ZAMZA#HE YJehged, 22 Ao
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Fig. 2-2. Changes in absorption concentration of P of

gerbera in three different hydroponic substrates.

Agz7l gl HAgder =2 FAS YEhlZ= stdev Aol I3
Hol upehA HejolES AAVEE= HIR
oA lrkel F47F B As & 5 AAT(Fig. 2-2).
Ao A o] MG FAWMEE oldlld 4 gllon HelolE iAol M=
ThE Hi Ao\l Bz kg A 2o F45 yEtl A vk(Fig. 2-3).
ShAfAlel M = Fodds dEhlris oy BetolEst smav EnfA
ANM= dme/ 2 AT wo] Zas AR Fete AS &+ AT (Fig. 2-4).
AsAl7lol wep ofzhe] WstE yEhlZl= AR Al TR wiAelM RF
2me/ ¢ 50 viavles AR F
W 1ol vavla el S Asteldlsd ol A28 ARSI A2 A
gl 7]Qlek= Aoz e (Fig. 2-5).
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Fig. 2-3. Changes in absorption concentration of K of

gerbera in three different hydroponic substrates.
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Fig. 2-4. Changes in absorption concentration of Ca of

gerbera in three different hydroponic substrates.
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Fig. 2-5. Changes in absorption concentration of Mg of

concentration(me-l'1)

gerbera in three different hydroponic substrates.
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Fig. 2-6. Changes in absorption concentration of NOs—N of

gerbera in three different hydroponic substrates.
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Fig. 2-7. Changes in absorption concentration of P of gerbera

in three different hydroponic substrates.
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Fig. 2-8. Changes in absorption concentration of K of gerbera

in three different hydroponic substrates.
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Fig. 2-9. Changes in absorption concentration of Ca of gerbera

in three different hydroponic substrates.

- 165 -



6 —e— Perlite

—=— Cocopeat

—a— Rockwool
T T ?
01-10-1 01-12-1 02-2-1 02-4-1 02-6-1 02-8-1

lon absorption
) -1
concentration(me-l)

0

Date
Fig. 2-10. Changes in absorption concentration of Mg of gerbera

in three different hydroponic substrates.

of Ime/¢ A== Ak grolH th(Fig. 2-10).
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T F4v ¥El AdAW "HefelE iAo WA kgAHoR 02~
0.5ppm Abele] S ws UElfgith ZATE wixol A dAH 2 1ppm o] 9]

A Al F A AA A M (Fig. 2-12).
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Fig. 2-11. Changes in absorption concentration of Fe of gerbera

in three different hydroponic substrates.
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Fig. 2-12. Changes in absorption concentration of B of gerbera

in three different hydroponic substrates.
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Fig. 2-13. Changes in absorption concentration of Mn of gerbera

in three different hydroponic substrates.
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Fig. 2-14. Changes in absorption concentration of Cu of gerbera

in three different hydroponic substrates.
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Fig. 2-15. Changes in absorption concentration of Zn of gerbera

in three different hydroponic substrates.
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Fig. 2-16. Changes in absorption concentration of NO3-N of

gerbera in three different hydroponic substrates.
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Fig. 2-17. Changes in absorption concentration of P of gerbera

in three different hydroponic substrates.
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Fig. 2-18. Changes in absorption concentration of K of gerbera

in three different hydroponic substrates.
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Fig. 2-19. Changes in absorption concentration of Ca of gerbera

in three different hydroponic substrates.

- 171 -



FIAAEM R A K27 HALAA w2 X9 F5E JERAA T HAA
FAE Y en ddwA oM E Ao F5

ekt dElolE wiA e WA A F5ELS e
FE5EE Wet At (Fig. 2-19).

FFIEMA A E MFFH R 2A & G He FFEEE YEY
AL, HepolE wjA A ZARA 7] whet Aol ARt o
TrEs YErH A tH(Fig. 2-20).
Afe] F4E Wt datdon wiAo] wEtME Zo]E yERe] T A F4
FEE FABI7E of# foh(Fig. 2-21).

o7 <h

o
)

it WAL FRe mebd thael Folt 9AW mwd ML FFATS o
BT dAden B F5EEE 02~04ppm A EHTHFg. 2-22).

ohE WAl HSA AAE dEuAelA Wik EREEs A% Be AL
& 4 Yo dRMAdAE vaq e A5 vehidd. deet amy

EujA ol A g3k Fes et wokon deto|EuwjAlolA ZH Wtk (Fig. 2-23).

10

—e— Perlite

—a— Cocopeat

—4a— Rockwool

—6e— Reused rockwool

lon absorption
. -1
concentration(me-I")

0
02-11-1 03-1-1 03-3-1 03-5-1 03-7-1

Date

Fig. 2-20. Changes in absorption concentration of Mg of gerbera

in three different hydroponic substrates.
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Fig. 2-21. Changes in absorption concentration of Fe of gerbera

in three different hydroponic substrates.
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Fig. 2-22. Changes in absorption concentration of B of gerbera

in three different hydroponic substrates.
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Fig. 2-23. Changes in absorption concentration of Mn of gerbera

in three different hydroponic substrates.
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Fig. 2-24. Changes in absorption concentration of Zn of gerbera

in three different hydroponic substrates.
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Fig. 2-25. Changes in absorption concentration of Cu of gerbera
in three different hydroponic substrates.
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Fig. 3-1. Changes in EC of circulated nutrient solutions in three

different hydroponic substrates.
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Fig. 3-2. Changes in EC of circulated nutrient solutions in three

different hydroponic substrates.

- 177 -



3.0
—o— =
—e— Perlite
25 4 —a— Cocopeat
: —&— Rockwool
—8— Reused rockwool
< 2.0 A
£
n
o
O
w 1.5 A
1.0 4
0.5 T T T T
02-10-1 02-12-1 03-2-1 03-4-1 03-6-1

Date
Fig. 3-3. Changes in EC of circulated nutrient solutions in three

different hydroponic substrates.
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Fig. 3-4. Changes in EC of circulated nutrient solutions in

different hydroponic substrates in plastic house.

- 178 -



EC(dSm™)
N
1

1 —@— Perlite
—#— Cpcopeat

1-1 2-1 3-1 4-1 5-1 6-1
Date

Fig. 3-5. Changes in EC of circulated nutrient solutions in

different hydroponic substrates in plastic house.
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Fig. 3-8. Changes in pH of circulated nutrient solutions in three

different hydroponic substrates.
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Fig. 3-9. Changes in pH of circulated nutrient solutions in

different hydroponic substrates in plastic house.
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Fig. 3-10. Changes in pH of circulated nutrient solutions in different

hydroponic substrates in plastic house.
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Fig. 3-11. Changes in water absorption amount of gerbera in

three different hydroponic substrates.

50
—e— Perlite
—=— Cocopeat
40 —a— Rockwool
<
= 30
o
Z
o
2
1)
S 20
=
10
0 T T T ) T T T T T T T T L T T T T
00-9-1 00-11-1 01-1-1 01-3-1 01-5-1

Date
Fig. 3-12. Changes in moisture contents in three different

hydroponic substrates.
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Fig. 3-13. Changes in water absorption amount of

gerbera in three different hydroponic substrates.
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Fig. 3-14. Changes in moisture contents in three

different hydroponic substrates.
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Fig. 3-15. Changes in water absorption amount of gerbera in

three different hydroponic substrates.
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Fig. 3-16. Changes in moisture contents in three different

hydroponic substrates.
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Table 4-1. Effects of planting methods on early stage growth of gerbera in

fertigation culture.

Stage Treatment Leaf of No.
Perlite+Soil + Pot 19.0 a”
October Perlite+Soil + Tray 100 b
Soil + Pot 14.2 ab
Soil + Tray 80 b
Perlite+Soil + Pot 31.33 a
November Perlite+Soil + Tray 16.44 b
Soil + Pot 29.67 a
Soil + Tray 1711 b
Perlite+Soil + Pot 5856 a
Decermber Perlite+Soil + Tray 2145 b
Soil+Pot 46.22 a
Soil+Tray 20.11 b
Treatment(T) %
Stage(S) *%
TxS NS

“Mean separation within columns by Duncan’s multiple range test at P=0.05.

Table 4-2. Effects of planting methods on the early stage growth of gerbera in

fertigation culture.

Stage Treatment No. of Leaf
Perlite+Soil + Pot 6.33 a’
April Pel'rlite+Soil + Tray 6.93 a
Soil + Pot 6.87 a
Soil + Tray 6.73 a
Perlite+Soil + Pot 9.7 ab
May Pe?lite+Soil + Tray 8.73 ab
Soil + Pot 10.13 a
Soil + Tray 817 b
Perlite+Soil + Pot 136 a
June Pe.rlite+Soi1 + Tray 9.03 b
Soil+Pot 131 a
Soil+Tray 927 b
Treatment(T) sk
Stage(S) Rk
TxS NS

"Mean separation within columns by Duncan’s multiple range test at P=0.05.
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