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Development of Pot Production System of

Codariocalyx motorius Houtt.
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SUMMARY

[. Title

Development of Pot Production System of Codariocalyx motorius Houtt.

II. Purpose and necessity of research

Codariocalyx motorius Houtt. distributed in Southern China is a very unique
leguminous plant that moves its leaves freely to music, different from mimosa
that moves its leaves only vertically in response to stimuli. In the International
Flower Fair in the Anmyeon Island in 2002, a full grown plant was transported
by airplane from China and exhibited with music, attracting many people’s
attention and reported widely by mass communication. In this way, because of
its peculiar characteristics, Codariocalyx motorius Houtt. has a high possibility
as a pet plant of new concept and potential for commercialization.

Thus, recently some farmers import seeds from China and grow the plant
experimentally but they have great troubles because the plant takes several
months for germination and requires very complicated growth conditions (light,
temperature, culture soil, fertilization, etc.). Moreover, potted plants should have
appropriate height and overall volume to be in harmony with the pot but
Codariocalyx motorius Houtt. is not easy to divide and grows too fast. Thus it
1s urgent to make research for commercialization by suppressing the growth of
the stem.

Thus the present study purposed to establish the method of breeding and
growing Codariocalyx motorius Houtt. to define automatic drench system, to
develop a growth retardation technology for potting, and to find the optimal
condition for the movement of Codariocalyx motorius Houtt. according to music
and environment and, by doing these, to promote the commercialization of
Codariocalyx motorius Houtt. and to contribute to people’s cultural life and the

rise of farmers’ income.

_10_



II. Contents and scope of research

Sub—subject Content and scope of research

o Development of acceleration technique of seed

germination
Development of growth| ©  Development of acceleration technique of
retardation technique branching

o  Development of growth retardant substance

suitable for growth retardation
o Development of asexual propagation technique

and cultural condition
Development of automatic
o  Development of sub—irrigation and fertilizing
watering system
technique

o (larify the stimulation reaction by music type

IV. Results of research & development and suggestion for

utilization

1. Development of acceleration technique of seed germination

In order to accelerate the seed germination of low-germinating Codariocalyx
motorius Houtt. we applied soaked the seeds with NaOCl, Xylen, HNO3; and
H»SO, solutions, and found that soaking treatment with H2SO4 solution was most
effective. To find the optimal temperature for germination, we experimented at
20, 25 and 30T and found that germination was faster at higher temperature.
According to the result of examining the effect of light and darkness treatment
on germination, no difference was observed between light and dark conditions.
These results suggest that HsSO; soaking treatment is most effective for
accelerating the seed germination of low-germinating Codariocalyx motorius

Houtt., the appropriate length of soaking treatment time was 10 minutes, and the
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optimal temperature for germination was 25C. In addition, light condition

appeared not to affect germination.

2. Development of BA and pinching technique to accelerate branching

A. Effect of pinching treatment

We examined the effects of pinching time on the growth of the stem of
Codariocalyx motorius Houtt., the number of side branches and the position of
side branches. The occurrence of side branches was examined over time after
pinching. The occurrence of side branches was hastened by pinching. The
number of side branches was larger when pinching was delayed. This suggests
that pinching time is related with the number of leaves. That is, it is understood
that, with the increase of the number of leaves, photoassimilate increases, which
in turn accelerates the occurrence of side branches. According to the result of
examining the effect of pinching on the occurrence of side branches on each
knot, side branches occurred on knot 1 and 2 in the control group but they

occurred on all knots including knot 1 and 2 in pinched plants.

B. Effect of BA treatment

We investigated the effects of BA treatment concentration on the occurrence
of side branches in Codariocalyx motorius Houtt. According to the result of
investigating the occurrence of side branches over time after BA treatment, BA
treatment hastened the occurrence of side branches. Like the number of leaves,
the number of side branches was larger with the rise of treatment concentration
and larger in plants treated twice than in those treated just once. According to
the result of investigating the effects of BA treatment on the occurrence of side
branches on each knot, side branches occurred only on knot 1 and 2 in the

control group but, as treatment concentration rose, they occurred in all knots.
C. Effect of pinching and BA complex treatment

We investigated the effects of the composite treatment of pinching and BA

on the occurrence of side branches. According to the result of examining the
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occurrence of side branches over time after the composite treatment of pinching
and BA, side branches occurred in all plants of the experimental group
throughout the entire period of experiment. In the control group that had
pinching only, however, the occurrence of side branches reached its peak
between day 10 and day 15 but, in the groups of BA treatment, it was earlier
when treatment concentration was high and in plants treated twice than in those
treated once.

The results suggest that the appropriate time for pinching to accelerate the
occurrence of side branches in Codariocalyx motorius Houtt. is when the plant
has O or more leaves and the effective concentration and number of times of
BA treatment are 50 mg-L'1 and two. This experiment developed a method for
accelerating the occurrence of side branches in Codariocalyx motorius Houtt.,
which is very slow in producing side branches. The method is expected to be
utilized effectively in producing high-quality potted plants of Codariocalyx

motorius Houtt.

3. Development of growth retardant substance suitable for growth retardation

A. Effect of growth retardant treatment

The effects of growth retardant uniconazole, ancymidol and B-9 foliar spray
on the growth of Codariocalyx motorius Houtt. are as follows. Regardless of
growth retardant, the growth retardation effect was high when the concentration
was high. As for soil drench treatment, all kinds of growth retardants showed
much higher growth retardation effect than foliar spray of the same
concentration. The growth retardant with highest growth retardation effect was
uniconazole and next ancymidol and B-9 in their order.

These results show that treatment with uniconazole is most effective for the
growth retardation of Codariocalyx motorius Houtt., and the appropriate

treatment method and treatment concentration was foliar spray at 10 mg-L’l.
B. Development of substitute chemical of Uniconazole

The effect of growth retardant uniconazole and the effect of foliar spray

with fungicide Binnari and Bariton on the growth of Codariocalyx motorius
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Houtt. were as follows. In case of fungicide Binnari, growth retardation effect
was higher with the rise of treatment concentration, and the effect appeared
similar in plants treated with 100 mg-L'1 of Binnari and those treated with
IOmg-L_1 of uniconazole. As for Bariton, all plants treated with the fungicide
were around 30cm in height, not much different from the control group. In case
of soil drench treatment, the growth retardation effect was much higher than
that of foliar spray of the same treatment concentration.

These results show that fungicide Binnari can be used as an alternative to
expensive growth retardant uniconazole and that the effective treatment method
and concentration for the growth retardation of Codariocalyx motorius Houtt.
was foliar spray at 100 mg-L". Soil drench appeared to be inappropriate because
of its excessive growth retardation. If this method is used in suppressing the
growth of Codariocalyx motorius Houtt., it is expected to reduce the expense of

growth retardant by around 10%.

4. Establishment of cultural environmental condition and asexual propagation
method technique

The plant height, leaf length, and leaf width were better with light treatment
than dark and semi light. On the day length, the plant height, leaf length, leaf
width, and root length were showed better growth with 12 hours treatment,
while the leaf number was with 16 hours. The irrigation interval was very
efficiency with each 1 day on the whole growth, but in each 7 days died all.
Tosilee was better than sand and silt soil. On the cutting efficiency, rootone
was more efficiency than Atonic on the top and stem -cutting's rooting. Non
treatment was also useful on the economic view. 72 cell tray resulted in better
growth on the rooting than 30 and 128 cell tray. There was no significant
between medium and tray cell number. According cutting part, significancy was
very small by the cutting part, but there was not efficiency. On the cutting
season, the cuttings cutted on December were died all, cutted in March
cuttings showed very well growing. Tosilee was effective of Jan. and Feb.
cuttings, however cutted cuttings in the Mar. was good with sand and mixed
soil. The best temperature for the growth of plants was 25T, with 35C died
all.
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5. Establishment of fertilization kinds, strength, and method

The sub fertilization was more effective than hand fertilization on the
investigation of fertilization kinds and concentration. The fertilization for lily was
better than that for rose to telegraph plants, and the one time strength was best
for growth. The leaf contains more total nitrate contents than stem and roots.
On the sub-fertilization methods, fertilization for rose, and 1 time strength were

more effective to total nitrate acclimation.

6. Establishment of irrigation methods

On the C-channel fertilization system, the plant height was largest with
Tosilee, the shortest was with vermiculite. The dry weight showed similar to
plant height. The leaf number was most with vermiculite, but with Tosilee and
perlite was the smallest. The leaves total nitrate contents was more containing
than that of stem and roots, and with Tosilee showed highest contents within all
plant part. P and Ca were more distributed to stems and leaves than roots, but
K, Mg, and Na was reverse. There was not significant between medium. On the
mat fertilization system, there was not significant between medium on the
growth. The leaves total nitrate contents was more containing than that of stem
and roots, and with Tosilee showed highest contents within all plant part. Ca
and Mg were more distributed to stems and leaves than roots, but P, K, and
Na was reverse. There was not significant between medium. The water contents
of medium in C-channel was more than that of mat. The pH was higher with
not mixed medium on the both of C-channel and mat fertilization system. On
the growth of modified mat fertilization system for home horticulture, hyponex

fertilization showed best growth, EC was the lowest with non fertilization.
7. Clarify the stimulation reaction by music type
The plant leaf movement was more effective with 20 db, and there was not

significant to music genre and light condition.

8. Suggestions of usage on results of this study

The results of a series of experiments for the potted plant production of
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Codariocalyx motorius Houtt. can be utilized as agricultural technology materials
at Codariocalyx motorius Houtt. farms and local agricultural technology centers

and as a model system for developing technologies related to potted plant

production.
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Table 1. Effect of treatment time and concentration of NaOCl on the germination

of Codariocalyx motorius Houtt.

Treétment . Germination MDG Tso MGT
Coneenration  Time ") imteqiaay  @avs)  (davs)
0 0 13.2 d* 0.8 3.0 0.8
10 13.0 d 0.8 5.0 1.0
20 14.8 cd 1.1 4.8 0.9
30 14.2 cd 0.9 4.1 1.1
1 10 15.3 ¢ 1.3 5.2 1.8
20 14.7 cd 0.8 5.1 1.5
30 15.8 ¢ 1.4 6.8 2.3
5 10 16.8 ¢ 0.9 5.2 2.1
20 18.2 b 0.7 5.1 1.3
30 19.0 ab 1.1 5.1 1.6
10 10 20.1 a 0.9 4.1 1.2
20 19.8 a 0.8 5.3 0.9
30 20.6 a 0.6 4.3 0.8

"Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 2. Effect of treatment time and concentration of Xylen(95%) on the

germination of Codariocalyx motorius Houtt.

Treatment

fime e MDG (v (days)
0 14.8 b” 0.9 4.0 1.1
10 15.0 b 0.8 3.9 1.0
20 14.7 b 1.3 5.2 0.9
30 16.7 a 0.9 3.1 0.9
60 16.9 a 0.6 3.0 0.8

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

Table 3. Effect of treatment time and concentration of HNOs on the germination

of Codariocalyx motorius Houtt.

Treatment
Concentration Time Gerrr(ltiyil)ation MDG (dzi,os) (1(\1/1512)

(N) (hour)

0 0 13.2 b’ 0.9 4.1 0.8
6 13.0 b 0.8 5.0 1.0
12 14.7 a 1.1 4.8 0.9
24 15.2 a 0.9 4.1 1.1

0.5 6 14.3 ab 0.7 5.2 1.9
12 13.7 ab 1.7 6.1 1.5
24 14.8 a 1.1 6.8 3.3

1.0 6 11.8 ¢ 0.9 5.2 2.1
12 11.2 ¢ 0.6 10.1 2.3
24 10.5 ¢ 0.3 11.0 3.3

"Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 4. Effect of treatment time and concentration of H>SO4(95%) on the

germination of Codariocalyx motorius Houtt.

Vi St e g WD
0 13.8 ¢’ 0.9 4.0 1.1
S 75.0 b 1.8 4.9 1.0
10 89.7 a 3.7 2.3 0.5
20 88.9 a 3.3 2.5 0.6

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

Table 5. Effect of temperature and H>SO04(95%) on the germination of

Codariocalyx motorius Houtt.

Treatment Teml()%r)ature Gerrr(l(iyzl)ation MDG (dTaiios) (1(\1/1511;)
Control 20 14.2 d* 0.9 4.1 0.8
25 18.0 ¢ 0.8 5.0 1.0
30 19.7 ¢ 1.1 4.8 0.9
H2S04 20 70.3 b 3.7 4.2 1.2
25 90.7 a 4.3 2.1 0.5
30 89.5 a 4.1 2.2 0.3

"Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 6. Effect of light condition and HSO4(95%) on the germination of

Codariocalyx motorius Houtt.

Treatment  oafit, CTEO" DG (days) (days)
Control Light 14.2 b” 0.9 4.1 1.8
Dark 15.1 b 0.8 5.0 1.6
H2SO4 Light 90.3 a 3.7 2.2 0.2
Dark 89.5 a 4.3 2.4 0.3

"Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 7. Effect of pinching treatment time on the stem growth of Codariocalyx motorius Houtt.

Pinching treatment

Stem length(cm)

(month/day) z : S
1A 11 21 31 May(B)

Cont. 13.2 18.5 274 36.4 23.2 a*

5/1 13.7 16.7 23.2 31.7 180 b

5/6 12.9 16.2 234 32.2 193 b

5/11 13.0 19.7 23.1 31.1 181 b

*Pinching date
"Net stem growth during experiment.

*Mean separation within columns by Duncan's multiple range test at 5% level.
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:)% Table 8. Effect of pinching treatment time on the number of leaves of Codariocalyx motorius Houtt.

=

>

>—
|5 Pinching treatment No. of leaves

0z (month/day)

1%(A) 11 21 31 May(B)

| BHC

Cont. 8.5 12.3 17.0 27.0 185 ¢*

O
]

gl 5/1 7.9 12.0 27.3 40.1 32.2 b

_gv_

5/6 8.5 14.7 28.7 43.4 34.9 ab

5/11 8.0 12.0 26.8 46.3 38.3 a

*Pinching date
"Net stem growth during experiment.

*Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 9. Effect of pinching treatment time on the number of lateral branches per 2-3 days interval of Codariocalyx

motorius Houtt,

Pinching No. of lateral branches
treatment Total
(month/day) 3? 5 8 10 13 15 17 20 22 24
Cont. 0.0 0.0 0.2 0.0 0.1 0.2 0.0 0.1 0.2 0.1 09 b
5/1 0.0 0.2 0.3 1.1 0.8 0.6 0.3 0.1 0.2 0.0 3.6 a
5/6 0.0 0.1 0.8 0.3 0.9 0.1 1.0 1.0 1.3 0.7 5.7 a
5/11 0.0 0.3 0.2 0.6 0.0 0.3 1.1 2.1 2.1 0.0 59 a

“Days after pinching.

*Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 10. Effect of pinching treatment time on the number of lateral branches

at each node of Codariocalyx motorius

Houtt.

Pinching No. of lateral branches

treatment Total

(month/day) 1* 2 3 4 5 6 7 8 9
Cont. 0.3 0.6 = - - - = = = 0.9 b¥
5/1 1.0 1.0 0.7 0.5 0.1 0.1 = 0.1 ~ 3.6 a
5/6 1.0 1.0 1.0 0.8 0.6 0.2 0.4 0.3 0.1 5.7 a
5/11 1.0 1.0 0.9 1.0 1.0 0.7 0.4 0.3 0.2 59 a

“Node number from base,

*Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 11. Effect of BA treatment on the stem growth of Codariocalyx motorius Houtt.

BA treatment

Stem length(cm)

. ay
cor(;;e;g?;m Time 1%(A) 11 21 31(B) o
0 One 12.8 19.3 27.2 36.2 23.4 o*
5 13.2 19.2 26.7 35.7 225 a
25 13.6 19.8 27.2 355 21.9 ab
50 12.9 17.2 257 34.7 21.8 ab
100 13.0 19.0 27.2 35.2 222 a
s . o T+ e
25 13.5 17.8 24.6 33.6 20.1 ab
50 13.3 16.4 22.3 31.3 180 b
100 12.9 14.2 19.7 30.7 17.8 b

"Days after BA treatment.

“Net stem growth during experiment.

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



CREBY

2iv

535 g1

= fo

Y Vi

=,_
1P Y

HC

/ @&

oo
=25

-
/A

_SV..

Table 12. Effect of BA treatment on the number of leaves of Codariocalyx motorius Houtt.

BA treatment

No. of leaves

: Ly

Corz:grf_?;m Time 1%(A) 11 21 31(B) oA
0 One 8.3 12.1 16.8 27.9 19.6 d
5 8.5 12.7 18.2 30.9 22.4 d
25 8.2 13.2 25.2 37.5 29.3 ¢
50 8.0 13.2 25.8 38.7 30.7 ¢
100 8.6 14.1 26.2 39.6 31.0 be
5 Two 82 14.5 27.5 42.3 34.1 b
25 8.5 15.2 29.6 436 35.1 b
50 8.1 16.4 32.3 48.3 40.2 a
100 8.5 16.2 33.7 49.7 41.2 a

“Days after BA treatment.

YNet number of leaves produced during experiment.

*Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 13. Effect of BA treatment on the number of lateral branches per 2-3 days interval of Codariocalyx motorius

Houtt,

BA treatment

No. of lateral branches

Concentration i Total
(gl ) Time 3 5 8 10 13 15 17 20 22 24

0 One 0.0 0.0 0.2 0.0 0.1 0.2 0.0 0.1 0.1 0.1 0.8 e’

5 0.0 0.0 0.2 0.1 0.1 0.0 0.6 0.1 0.1 0.0 12 e

25 0.0 0.1 0.3 0.3 0.2 0.1 1.1 1.0 0.3 0.0 344d

50 0.0 0.2 0.2 0.3 0.0 0.3 1.2 1.1 0.2 0.0 3.5 cd

100 0.0 0.1 0.3 0.1 0.2 0.5 1.1 0.9 0.3 0.1 3.6 cd

_ 5ﬁ TWO_ o 0.0 6.3 0.“2" 03__ 04 —_08“ 10 ” 1.0 0.1 OO 44 ¢
25 0.0 0.2 0.3 0.3 0.5 0.7 1.8 1.2 0.3 0.1 54 b

50 0.1 0.3 0.3 0.4 0.6 0.8 1.9 1.5 0.1 0.0 6.0 ab

100 0.2 0.3 0.5 04 0.5 0.9 2.1 1.8 0.1 0.2 7.0 a

"Days after pinching.

*Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 14. Effect of BA treatment on the number of lateral branches at each node of Codariocalyx motorius Houtt.

BA treatment

No. of lateral branches

CO’Z:;;??OH ime 1 23 4 5 6 7 8 o 10 1 o
0 One 0.5 0.3 = = = = B = - = = 0.8 e
5 06 05 01 - - - ~ - - - - 1.2 e
25 10 10 05 03 02 o0l - 02 - - - 3.4 d
50 10 08 07 02 01 03 02 - 02 - - 3.6 cd
100 10 10 05 03 02 03 01 02 - 0l - 3.7 cd
T T
25 10 10 10 06 06 03 02 02 03 01 01 54b
50 10 10 10 10 06 06 05 02 01 02 01  63ab
100 10 10 10 10 09 06 06 03 01 02 01 68a

*Node number from base.

*Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 15. Effect of BA treatment after pinching on the stem growth of Codariocalyx motorius Houtt.

BA treatment

Stem length(cm)

: .
C°’Zr°:grf£r_?;‘°“ Time 1%(A) 11 21 31(B) o

0 One 13.5 16.7 22.2 31.7 18.2

5 13.0 16.2 22.7 30.9 17.9 a

25 13.3 16.1 29.2 30.7 17.4 a

50 12.8 15.1 20.3 29.3 16.5 ab

100 13.1 15.0 20.0 26.2 13.1 ¢

e

25 13.6 15.8 20.8 27.9 143 b

50 13.2 14.9 18.4 24.3 11.1 cd

100 13.0 15.0 18.1 24.8 10.2 d

*Days after BA treatment.

"Net stem growth during-experiment.

*Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 16. Effect of BA treatment after pinching on the number of leaves of Codariocalyx motorius Houtt.

BA treatment No. of leaves
- _AY
C°‘E:g‘_‘f_?;‘°“ Time 14A) 11 21 31(B) oA
0 One 8.0 12.1 27.1 39.9 31.9 d*
5 8.3 12.7 27.7 40.8 32.5 cd
25 8.2 12.2 27.2 39.2 31.0 @
50 8.0 12,5 28.8 43.8 35.8 ¢
100 8.3 12.1 27.1 47.3 39.0 b
_________ — _5__,___Tv; . __é_z__ S e .27'5 o , ._.-.....32'1 »
25 8.2 13.2 28.6 48.6 40.4 b
50 8.1 16.0 32.1 55.3 47.2 a
100 8.0 16.2 33.7 56.7 48.7 a

Days after BA treatment.

‘Net number of leaves produced during experiment.

*Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 17. Effect of BA treatment afier pinching on the number of lateral branches per 2-3 days interval of

Codariocalyx motorius Houtt,

BA treatment

No. of lateral branches

Concentration . ) _ _ Total
(mgL ™) ime 3 5 8 10 13 15 17 20 22 24

0 One 0.0 0.2 0.3 1.0 0.6 0.6 0.3 0.1 0.1 0.1 3.3 d”

5 0.1 0.3 1.2 0.8 0.7 0.5 0.1 0.1 0.1 0.0 3.9 dc

25 0.1 0.2 1.1 0.9 0.6 0.6 0.1 0.1 0.1 0.0 3.8 dc

50 0.2 0.8 1.3 1.1 0.5 0.6 0.2 0.1 0.2 0.0 50 ¢

100 0.2 0.8 1.5 1.3 0.7 0.5 0.2 0.3 0.1 0.1 2.7 ¢

i . S TV_VO_ — Ol_ § ; g . _1_5 . 13 OE_) 0_8 o 01 - ._O-é- — 01_ OO _...5-.4__.(_:_.
25 0.3 1.0 2.3 2.3 1.5 0.8 0.8 0.2 0.1 0.1 94 b

50 1.0 e 3.1 3.4 1.6 0.8 0.4 0.2 0.1 0.0 129 a

100 0.9 2.1 2.5 24 1.5 0.9 0.1 0.2 0.1 0.1 10.8 ab

*Days after pinching.

YMean separation within columns by Duncan's multiple range test at 5% level.
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Table 18. Effect of BA treatment after pinching on the number of

motorius Houtt.

lateral

branches at each node of Codariocalyx

BA treatment

No. of lateral branches

Coﬁﬁzzsf$°“ ime 1° 2 3 4 5 6 7 8 9 10 1 12 13 %
0 One 1.0 10 07 05 - 01 - - - - - 3.3 ¢
5 10 10 08 04 03 02 02 - - - - 39 e
25 1.0 10 10 03 02 01 - 02 - - - 3.8 d
50 10 1.0 09 08 05 03 02 - 02 - 01 5.0 cd
100 10 10 10 07 06 06 01 02 - 02 03 5.7 cd

s Two 10 10 10 08 07 03 01 02 o1 02 - - - s54c
25 10 1.0 10 10 10 10 10 07 08 03 01 01 - 94b
50 1.0 1.0 1.0 10 1.0 10 10 10 10 1.0 10 1.0 09 129 ab
100 1.0 10 10 10 10 10 1.0 10 08 07 07 04 02 108a

*Node number from base.

*Mean separation within columns by Duncan's multiple range test at 5% level.



Fig. 1. Effect of BA SOmg'L_1 treatment after pinching on the formation of lateral
branches of Codariocalyx motorius Houtt.
Left : Control, Right : BA 50mgl. "} twice treatment after pinching.

Fig. 2. The picture of lateral branch formation of Codariocalyx motorius Houtt.
treated by BA 50mgL™" after pinching.
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3. st A H=AFAA=ZANS

7h. AFAAA A2 527

A A A Uniconazole, Ancymidol, B—9 A{AEA Y7} =Fx2 Ao wXx]=
42 Table 199 2o} AFAA AL 5ol #AGlel Helsmrt Hold 45 A
A&zt A Yebdth dE 59 \‘411?-4 7% A7)z Fol 51.7cm A3
uk Uniconazole®] 7% 5 mgL 'Ag]FE 46.7cm® thxTo] H& 5cm JAHNoH
10 mgL 'Ag T A9oe 37.9cm= &l H&] 13.8cm, L83 50 mgl Az
T-o] 79 33.1cmz thETol vlal F& 18.6emyt oA E Atk Ancymidol®] 7-$- 10
mgl A FE fEzTe 2 Aol fddert 100 mgl A et 36.5cmE B2l
H)3 10.2cm AAE 2w Uniconazole 10 mgl ‘22 9} v]5=8t A4 GHE 1}
Rt B-9¢] A% 5000 mgL ‘A2l A 46.4cmz oFzte] A ERE U
Uiglon 1 oole] At tizTek Abol7t gl e B-92 2 A gl AR&g A
FAAA Tl Helsrs /Mmooy AFgAaH= 7P Stk 29 4§
AgAA G e} vt BAstE 4¢SS deEpAnh gz 49 0.87/1% o *ﬁﬂ
AA &7} 7bd 78 ¥ Uniconazolex 22l A9 5 mglL 'AH&FollA 1.17], 10 mgL™
ATl A 2.070, 50 mgL ' ATl A 3.170E Ago] dADFE SAdAe] =X
= Ao ekt 439 9% 49 AFAe st F545 Ao A4S
Ao F Aol gl

AZAA A A Uniconazole, Ancymidol, B—9 EX#AF2 87t =8 %9 A& o n|x]+=
G2 Table 209 2l AAAEAE e} npR7HA 2 AGAAA L] T/

rl

AN

e

57t soldaE AFIAA et A vEgoy ZE AGAAA I AFAEA Y
o] FYU3 o wlE] A A3 AFAA aE YeERHATE o= 59 Uniconazole

5mel A g Tte] A9 15.4cm& WZT 49.7cmell B]E] 34.3cm, 183 10 mel A g
T A 9.8cm= djxTo Hl&] F& 39.9cmy Aol JA AT o]k e B
< tE AAAAAE b Aol dlvh. A ade APGAES} mPRTHA R
Uniconazole®] 7Fg Zrglow 1 thg-o] Ancymidol, B=942 Tolddth. SA9 4§
AgAA G =t vl ste] A e FEdS dElT. x4 B9 Lo/ ey "gﬂ
AA &7} 7Hd 789 Uniconazolex 22l A9 5 mgL 'Ha oA 3.57], 10 mgL™

ATl A 3.770, 50 mgL A FolA 58707 FAAETA S} npR AR Yol o
Ads SATAo] FXHE o= vt 443 9% 45 B4gA9 axrt
S5 Lol = AEFgE Heloy Aol gl

ojAte] AR E THE 2o A = Uniconazolex] 8]7} 7Hd @& o]l o,
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AR Ay

e

A sT= AQ9AY 10 mgl'2 A=Y

214 2. Uniconazoled AEZR 7

719 AAAAAZ 317} UniconazoleS thAsl7] Yste] AlFolAd HAA +&
T Ae AeA vige e vigEe] a3E vlus] Btk A A A Uniconazoledt 4
A v, nlelEe] FRAEAY) BFE2e] Aol A= 9FS Table 213
t}. Uniconazole 10 mgl A2 72 A% 15cmz hZEF 31.4cmol H]3] 16.4cm A
oAtk Al Wivele] e AuEErt wold s A anst AsA derstith
& =% wvy 50 mgl 'HYTY A 28.6cmE thERT 31.4cmoll ®lE 2.8cm,
100 mgL ' A8 T9 A% 17.8cm= thzxTFo B3] 13.6cm 183 500 mgLl ' A& 79
749 10.4cm=2 tjz2Trol] vl F& 21.0cmy o] AT viEEY 4§ BE
A2 T7F 30cm WQ] 2 tzTet 2 Aozt fllen AFdAartt fle Ao vE
Wk A9 A9 AGAAAEe} vdste] BAsE AFS JdEhAY diEzTe A
2 119 AAAAAQ Uniconazole 10 mglL ' H2le] A 457, A Hl}e
o] A% 50 mgL ATl A 2,770, 100mgL A& Tl A 3.271, 500 mgL A & Tl
A AR Aol AAEFE SA LA ] F3HE oz Yeiwth 34y JFe 4
S AFAA L) aart F4E HoixE IS Boy & Aol fidh

Y%A A A Uniconazoled} ArtAl ®Ive], wlglE9] EYAFTAH 7t 25 %9 A%
of WX d&L Table 229 Zt}h. Uniconazole 10 mgL'A# ¢ A% 4.9cm= thx
T 30.1cmell ®l&) 25.1cm JAHJAT. A Wi A$ AELrl FoldiE
AN T} kA debgth dE W wive] 50 mel ' AE T E$ 10.3cmE
thz7 30.1cmel ®]E] 19.8cm, 100 mgL 'AgT¢ A% 94em=z thxTol 3
20.7cm 183 500 mgl 'HEFY A$ 4.5cm=E )2l B3] F& 25.6cmit AA
o] JA U} HlgEe] FF AFLEE g AYFLTl FordeE Ay
7b e A debg A wivel woks el AxE okt oE 59 50 mel A
o A$ 31.2cm® 2T ozt fen 100 mgl ' HEYTY A9 27.2cmE
g z=te] 3] 2.9cm, 500 mgL A Te] A% 20.3cm® wlZ&Fol H| 9.8cm A
o] AU A A AFAAGEe} vlgste] A= FFS e o
239 A 1190 A A Uniconazole 10 mgl A2 AS 5.37), A
A wuale] A9 50 mgL ' H @] FAA 2.07, 100 mgL ‘ATl A 3.470, 500 mg
LA g ol A 4502 Aao] JALRE SA LYol FHHE Aoz veiwrh 9%

3 gEe] A3 AR Gt B4 gobAE 4TS ngo} 2 Aol gt
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a8

o]t ol 7]E9 a7kl A AA Uniconazole@ AlFolA AHSA 9
T A ArAl wivE e viglEe] AgAAanE v, AEs A givEs A9
¥, ESHT BT AFAadrt dZHR oy ntejEY A AdAdEAY] ave
AFH A gron] EYTAFME 500 mgl AYEES Aetas HAIAFH)
NG A Fokth. oo AREHFE 7Y 17kQl A AA Uniconazoles A
T e ArAE YR YEigen Bz AggAe] anAl Ay 2 A
s 49T 10 mgl'e® AZEAY. EGUFY A9 fEd YA
A sk %3k Aom FdEQrh o] MHeR Eh 2 AES JAT 45 1/109
AL AvE 408 ¢ Jds A= Az

Table 19. Effect of foliar spray treatment of growth retardants on the growth of

Codariocalyx motorius Houtt.

Concentration Stem length No. of Leaf length  Leaf width
(mgL ™) (cm) branches (cm) (cm)
Cont. 0 51.7 a’ 0.8 ¢ 11.6 a 2.4 a
5 46.7 a 1.1 ¢ 11.2 a 2.5 a
Uniconazole 10 37.9 b 2.0 b 11.0 a 2.3 a
50 33.1b 3.1 a 10.5 a 2.3 a
10 51.3 a 0.9 c 11.5 a 2.4 a
Ancymidol 25 46.3 a 0.7 ¢ 11.5 a 2.5 a
100 36.5 b 2.3 b 10.8 a 2.4 a
500 52.7 a 0.9 c 11.3 a 2.5 a
B-9 1000 51.0 a 0.8 ¢ 11.5 a 2.2 a
5000 46.4 a 1.0 ¢ 11.6 a 2.6 a

"Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 20. Effect of soil drench treatment of growth retardants on the growth of

Codariocalyx motorius Houtt.

Concentration Stem length No. of Leaf length Leaf width
(mgL ™) (cm) branches (cm) (cm)
Cont. 0 49.7 a’ 1.0d 11.7 a 24 a
5 15.4 d 3.5b 9.8 b 20D
Uniconazole 10 9.8 e 3.7 b 9.0 bc 2.1 b
50 4.3 f 5.8 a 8.3 ¢ 20D
10 19.2 ¢ 2.1 ¢ 10.1 b 2.1b
Ancymidol 25 17.6 ¢ 2.3 ¢ 95 b 2.2 ab
100 16.2 cd 2.5 ¢ 9.1 be 2.1b
500 45.6 a 1.1d 11.6 a 2.6 a
B-9 1000 46.0 a 1.0 d 11.9 a 2.5 a
5000 32.1 b 2.1d 11.0 a 2.2 ab

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

Table 21. Effect of foliar spary treatment of growth retardants on the growth of

Codariocalyx motorius Houtt.

Concentration Stem length No. of Leaf length Leaf width
(mgL ™) (cm) branches (cm) (cm)
Cont. 0 31.4 a” 1.1d 6.2 a 1.8 a
Uniconazole 10 15.0 ¢ 4.5 a 5.0b 1.8 a
50 28.6 b 2.7 ¢ 5.8 a 1.8 a
Binnari 100 17.8 ¢ 3.2 c 5.5 ab 2.0 a
500 10.4 d 4.1 b 51b 1.9 a
50 29.6 a 0.8 d 6.4 a 1.9 a
Bariton 100 29.8 a 0.9 d 6.0 a 2.0 a
500 30.4 a 1.1d 6.1 a 1.8 a

"Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 22. Effect of soil drench treatment of growth retardants on the growth of

Codariocalyx motorius Houtt.

Concentration Stem length No. of Leaf length Leaf width
(mgL ™) (cm) branches (cm) (cm)
Cont. 0 30.1 a” 1.0 d 6.1 a 1.8 a
Uniconazole 10 49 c 5.3 a 4.7 b 1.8 a
50 10.3 b 2.0 c 5.9 a 1.7 a
Binari 100 9.4 b 3.4 b 5.1 ab 1.8 a
500 45 ¢ 5.3 a 4.3 b 1.6 a
50 31.2 a 1.6 cd 6.5 a 2.0 a
Bariton 100 27.2 a 0.8 c 6.4 a 1.9 a
500 20.3 a 09 c 6.1 a 2.0 a

“Mean separation within columns by Duncan's multiple range test at 5% level.

sstuses

Fig. 3. Effect of foliar spray treatment of fungicide on the growth of Codariocalyx

motorius Houtt. Left to right : Control, Uniconazole 10 mgl ™}, Binnari 50, 100,
500 mg-L™!, Bariton 50, 100, 500 mgL "
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Fig. 3. Effect of soil drench treatment of fungicide on the growth of Codariocalyx
motorius Houtt. Left to right : Control, Uniconazole 10 mg~L_1, Binnari 50, 100,
500 mgL™, Bariton 50, 100, 500 mgL ™"
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Table 1. Effect of light conditions on the growth characteristic of Codariocalyx

motorius Houtt. at Jun. 18th.

Fresh Dry weight Soil

Treat Plant Leaf Leaf Root . Chro-
) ) 0.0 weight(g) (g) water

- height length width | length tent lophyll
eaves conten

ment (cm) (cm) (cm) (cm) Shoot Root Shoot Root content”

(4

SY 283 54 218 178 16.7 162 04 244 0.03 84.5 20.6

HS 492 99 292 220 223 556 3.0 098 0.98 83.9 30.4

FS 742 14.1 294 226 226 16.26 7.9 3.38 3.38 63.5 38.9

LSD* 11.0 1.5 048 6.68 6.7 146 2.7 0.86 9.80 0.9 6.7

“Chlorophyll contents were measured by SPAD-502 chrolophyll meter, Minolta,
Japan.

’S: shade, HS: half sun, FS: full sun

*NS, *#x#xx. Nonsignificant or significant at 2 = 0.05, 0.01, and 0.001,

respectively

Table 2. Effect of light conditions on the growth characteristic of Codariocalyx

motorius Houtt. at Jul. 18th.

Fresh Dry weight Soil Chro-
Treat Plant Leaf Leaf Root ]
) ) No. of weight(g) (2) water  lophyll
- height length width | length tent tent’
eaves content conten
ment (cm) (cm) (cm) (cm) Shoot Root Shoot Root )
(0

SY 39.3 6.56 266 19.6 19.3 243 0.46 0.44 0.06 85.6 28.1

HS 68.3 9.72 282 258 36.8 858 1.96 1.81. 0.24 84.9 41.5

FS 106.4 13.72 3.08 34.0 27.0 26.82 6.71 6.20 0.94 74.6 48.5
LSD* 9.8 1.21 0.37 48 129 3.18 1.40 0.76 0.18 10.2 4.7

“Chlorophyll contents were measured by SPAD-502 chrolophyll meter, Minolta,
Japan.

’S: shade, HS: half sun, FS: full sun

NS, #xx *xxx:Nonsignificant or significant at 2 = 0.05, 0.01, and 0.001,

respectively
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Fig. 1. Effect of light conditions on the growth characteristic of Codariocalyx

motorius Houtt. A: Shade, B: Half-sun, C: Full-sun

Table 3. Effect of day length on the growth characteristic of Codariocalyx
motorius Houtt. at Jul. 24th.

Day length  Plant height Leaf length  Leaf width Chrolophyll
o. of leaves

(Hours) (cm) (cm) (cm) content”
Control 24.3 9.82 2.52 17.5 35.9
8 26.6 8.96 2.19 20.2 36.8
12 32.0 9.52 2.64 21.3 33.4
16 30.3 9.84 2.69 22.2 33.6
LSDY 4.9 1.01 0.65 2.6 3.0
* NS NS *% NS

“Chlorophyll contents were measured by SPAD-502 chrolophyll meter, Minolta,
Japan.
NS, = sxx. Nonsignificant or significant at 2 = 0.05, 0.01, and 0.001,

respectively
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Table 4. Effect of day length on the growth characteristic of Codariocalyx
motorius Houtt. at Aug. 24th.

Day Plant Leaf Leaf ; Root Fresh Dry weight Stem  Chro-
0.0 )
length height length width | length _ weight(g) (g) diam. lophyll
eaves
(hours) (cm) (cm) (cm) v (cm) Shoot Root Shoot Root (mm) content”

Cont. 74.7 13.2 2.66 30.2 319 17.9 800 3.69 1.35 3.9 43.6
8 88.1 10.9 244 440 319 199 791 491 1.21 4.9 41.5
12 103.4 12,5 3.02 39.0 304 229 6.23 5.09 0.91 4.2 39.9

16 94.6 12.8 3.30 454 24.9 23.9 561 5.80 0.90 3.8 41.2

LSDY 6.3 1.31 0.39 54 13.1 45 162 1.28 043 1.0 3.4
ook ok koK ook NS NS NS * * * NS

“Chlorophyll contents were measured by SPAD-502 chrolophyll meter, Minolta,
Japan.

YNS, % %%x Nonsignificant or significant at 2 = 0.05, 0.01, and 0.001,
respectively

Fig. 2. Effect of day length on the growth -characteristic of Codariocalyx

motorius Houtt.
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Table 5. Effect of medium and watering frequence on the growth characteristic

of Codariocalyx motorius Houtt.

Fresh Dry weight Chro-
) Plant Leaf Leaf Root . Water
Treat- ) ) No. of weight(g) (2) No. of lophyll
. height length width i length b b con-—
men eaves ranchs con-—
(cm) (cm)  (cm) (cm) Shoot Root Shoot Root tent ront?
en

T 1 117 147 3.0 54 246 451 143 11.1 19 100 77.2 41.1
T3 108 12.0 3.0 41 193 376 150 92 20 7.5 734 451
T 7 = - - - - - - - - - - -
TS 1 115 14.0 2.8 52 31.3 445 156 10.3 2.2 9.8 37.3 435
TS 3 111 121 25 37 204 339 134 84 19 9.6 379 448
TS 7 - - - - - - - - - - - -
S1 119 139 3.1 47 237 403 17.8 105 29 5.6 21.0 46.3

S 3 86 13.8 2.5 32 23.7 20.3 100 49 14 2.8 235 414
S7 - - - - - - - - - - - -
Soil" * NS NS NS NS * NS * NS Rk NS
Irriga
—tion

Sxl # NS NS NS ko NS * ko NS NS NS

“Chlorophyll content were measured by SPAD-502 chrolophyll meter, Minolta,
Japan.

YT: tosilee, S: sand soil, TS: Tosilee + sand, 1: everyday watering, 3: every 3
day watering, 7: every 7 day watering.

*not survival.

NS, % #%x Nonsignificant or significant at 2 = 0.05, 0.01, and 0.001,

respectively.
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Fig. 3. Effect of medium and watering frequence on the growth characteristic of

Codaryiocalyx motorius Houtt. T: Tosilee, M: Tosilee + sand(1:1, V/V), S: sand
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Fig. 4. Effect of tray cell size and plant growth regulator(PGR) on the growth
characteristic of top cutting in Codariocalyx motorius Houtt.

R: rootone, A: atonic, C: control, 1: 128 cell tray, 7: 72 cell tray, 3: 32 cell
tray.
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Table 6. Effect of tray cell size and plant growth regulators(PGR) on the growth

characteristic of top cutting in Codariocalyx motorius Houtt.

Fresh Dry weight

Plant Leaf  Leaf Root . Chro-
Treat- ) ) No. of weight(g) (g)
. height length width l length lophyll
men eaves
(cm) (cm) (cm) (cm) Shoot Root Shoot Root content”

R1¥ 231 69 1.86 11.6 594 1.26 041 0.29 0.084 294
RZ 226 76 198 12.0 8.92 1.69 0.68 0.37 0.144 33.6
R3 246 7.7 1.86 14.6 1866 1.88 0.72 0.37 0.126 27.4
Al 193 6.1  1.82 10.8 6.50 1.11 0.28 0.21 0.070 25.8
A2 204 70 1.88 120 938 1.28 0.66 0.28 0.096 32.7
A3 151 56 148 114 18.96 0.89 0.44 0.20 0.068 18.8
c1 226 7.1 174 114 8.10 1.28 0.60 0.33 0.094 32.2
C2 257 85 2.04 138 1096 1.82 0.44 0.38 0.090 32.4

C3 196 80 1.76 16.0 16.72 1.74 0.99 0.35 0.132 28.9

PGR* NS NS NS NS NS NS NS NS NS NS
Tray ok NS NS NS ok NS NS * ok NS

PxT NS NS NS NS * NS NS NS NS NS

“Chlorophyll contents were measured by SPAD-502 chrolophyll meter, Minolta,
Japan.

YR: rootone, A: atonic, C: control, 1:128 tray cell, 2:72 tray cell, 3: 32 tray cell
NS, =*xx%%x. Nonsignificant or significant at 2 = 0.05, 0.01, and 0.001,

respectively
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Table 7. Effect of tray cell size and plant growth regulatorsd(PGR) on the

growth characteristic of stem cutting in Codariocalyx motorius Houtt.

Fresh Dry weight Chro-
Plant Leaf Leaf Root i
Treat- o e 8 No. of weight(g) (g) No. of lophyll
; height length  width ) length b b ~
men (cm) (cm) (cm) caves (cm) Shoot  Root  Shoot Root ranchs - con

tent”

R1Y 272 7.0 182 154 7.2 172 0,57 040 0.098 0.6 32.0
R2 240 74 188 174 89 2.09 0.86 0.51 0.146 2.0 30.1
R3 224 80 182 178 228 172 071 036 0.094 1.8 29.6
Al 282 64 164 108 6.5 1.25 049 0.28 0.074 14 289
A2 221 73 162 134 9.2 148 073 0.33 0.090 1.6 305
A3 217 74 160 196 21.2 164 0.70 0.33 0.102 26  28.1
c1 282 64 162 150 74 168 057 039 0.110 1.6 32.7
c2z 261 71 182 142 111 1.56 0.57 0.34 0.090 1.6  28.0

c3 212 64 158 16.2 166 1.18 0.43 0.25 0.052 2.0 244

PGR* NS NS NS NS NS NS NS NS NS NS NS
Tray ok NS NS NS o NS NS NS NS * NS

PxT NS NS NS NS * NS NS NS NS NS NS

“Chlorophyll contents were measured by SPAD-502 chrolophyll meter, Minolta,
Japan.

YR: rootone, A: atonic, C: control, 1:128 tray cell, 2:72 tray cell, 3: 32 tray cell
*NS, ##x #s%: Nonsignificant or significant at 2 = 0.05, 0.01, and 0.001,

respectively
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Table 8. Effect of medium and tray cell size on the growth characteristic of

Codariocalyx motorius Houtt. cuttings.

Treat Plant Leaf Leaf Root Dry Chro-
. . No. of Fresh . No. of

- height length width length . weight lophyll

leaves weight(g) branchs ;

ment (cm) (cm) (cm) (cm) (2) content

T 1% 121 5.14 1.64 7.4 6.04 1.41 0.27 1.8 14.88

T2 105 396 162 6.8 9.94 1.26 0.20 1.4 13.42

T3 123 450 174 82 10.6 1.36 0.24 1.8 16.92

TS'1 116 4.00 168 6.6 7.18 1.31 0.26 1.6 18.92

TS 2 114 4.28 152 52 10.1 1.13 0.22 1.2 19.36

TS 3 109 3.86 152 56 8.3 0.96 0.16 1.4 13.12

S1 115 486 1.84 56 5.38 1.41 0.28 1.4 20.06

S2 119 464 168 86 932 1.33 0.26 2.2 19.10

S3 123 438 156 7.4 7.38 1.19 0.22 1.8 15.10

Soil® NS NS NS NS NS NS NS NS *
Tray NS NS NS NS NS NS NS NS *
SxT' NS NS NS NS NS NS NS NS *

“Chlorophyll contents were measured by SPAD-502 chrolophyll meter, Minolta,
Japan.

YT: tosilee, S: sand soil, TS: Tosilee + sand, 1: 128 tray cell, 2:72 tray cell, 3:
50tray cell.

NS, =##xx%%x. Nonsignificant or significant at 2 = 0.05, 0.01, and 0.001,

respectively
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Table 9. Effect of cutting site and tray cell size on the growth characteristic of

Codariocalyx motorius Houtt.

Treat Plant Leaf Leaf Root Dry Chro-
. . No. of Fresh . No. of
- height length width length . weight lophyll
leaves weight(g) branchs
ment (cm) (cm) (cm) (cm) (g) content”
A 1Y 11.2 4.78 1.76 6.0 9.3 1.36 0.25 1.0 17.36
A2 127 516 1.68 8.8 11.9 1.59 0.29 1.8 22.42
A3 137 4.84 1.68 8.0 16.5 1.84 0.32 1.6 19.70
B1 14.2 566 1.74 7.4 12.2 1.87 0.40 1.2 17.38
B2 12.1 440 1.64 7.6 13.2 1.46 0.28 1.6 20.36
B3 13.6 536 1.76 9.0 16.6 1.76 0.35 1.4 16.84
C1l 11.2 4.36 1.62 5.4 6.70 1.03 0.21 1.2 19.12

C2 123 558 1.80 6.0 11.2 1.26 0.26 1.0 20.90

C3 11.8 4.56 180 8.2 124 1.48 0.28 1.6 16.92
Site® = NS NS NS * * ok NS NS
Tray NS NS NS NS NS NS NS NS *
SxT NS * NS NS NS NS NS NS NS

“Chlorophyll contents were measured by SPAD-502 chrolophyll meter, Minolta,
Japan.

YA: Top cutting, B: 5cm below A, C: 5cm below B, 1: 128 tray cell, 2:72 tray
cell, 3: 50 tray cell.

NS, s #x sxx. Nonsignificant or significant at 2 = 0.05, 0.01, and 0.001,

respectively
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Fig. 5. Effect of tray cell size and plant growth regulator(PGR) on the growth
characteristic of stem cutting in Codariocalyx motorius Houtt.

R: rootone, A: atonic, C: control, 1: 128 cell tray, 7: 72 cell tray, 3: 32 cell
tray.

Fig. 6. Effect of cutting site and tray cell size on the growth characteristic of
Codariocalyx motorius Houtt.

A: Top cutting, B: bcm below A cutting, C: 5cm below B cutting,

5: 50 cell tray, 7: 72 cell tray, 1: 128 cell tray.
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Fig. 1. Effect of soil and tray cell size on the growth characteristic of top

cutting (M) and stem (S) at 19th. December 2003 in Codariocalyx motorius
Houtt.

A: Tosilee, B: Tosilee + sand(1:1, V/V), C: Sand.
50: 50 tray cell, 72: 72 tray cell, 128: 128 tray cell.
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Table 1. Effect of soil and tray cell size on the growth characteristic of top

cutting at 23th. January 2004 in Codariocalyx motorius Houtt.

Plant Leaf Leaf Root
Treat- . . Fresh Dry Chlorophyll
height length width length . . ,
ment leaves weight(g) weight(g) content
(cm) (cm) (cm) (cm)

A1V 11.28 4.14 0.98 3.60 5.58 0.67 0.21 22.06

A7 11.00 3.90 1.00 4.00 8.10 0.71 0.22 21.26

Ab5 10.66 3.48 0.88 3.20 6.60 0.55 0.18 20.60

Bl 11.10 3.90 0.90 4.40 5.24 0.65 0.21 19.40

B7 10.84 3.84 0.88 2.80 2.10 0.63 0.22 26.72

B5 10.88 4.20 1.06 3.20 10.24 0.66 0.27 20.66

cr =Y - - - - 0.26 0.16 -

Cc7 - - - - - 0.31 0.16 -

C5 10.84 3.90 1.02 3.00 6.66 0.63 0.22 21.98
Soil™ sokk ok sokk wx% k% k% * wx%
Tray ook fokok ook * fokok NS NS $okok
ST stk Foksk stk Hokok ok * NS Hokok

"Measured by SPAD-502 chlorophyll meter, Minolta Japan.

YA: Tosilee, B: Tosilee+ sand, C: Sand, 1: 128tray cell, 7: 72tray cell, 5: 50tray

cell.

*Not detected.

NS, #, #x xx. Nonsignificant or significant at 2 = 0.05, 0.01, and 0.001,

respectively.
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Table 2. Effect of soil and tray cell size on the growth characteristic of stem

cutting at 23th. January 2004 in Codariocalyx motorius Houtt.

Treat Plant Leaf Leaf Root
. . 0. 0 Fresh Dry Chlorophyll
- height length width length . . ,
leaves weight(g) weight(g) content
ment (cm) (cm) (cm) (cm)
A1 10.08 2.26 0.76 3.20 5.86 0.48 0.16 17.08
A7 10.08 2.22 0.84 2.40 7.70 0.50 0.18 19.86
Ab 10.00 2.44 0.84 2.20 8.58 0.48 0.16 16.10
Bl 10.00 2.46 0.86 2.60 5.02 0.48 0.16 16.76
B7 9.96 1.82 0.68 2.00 5.06 0.38 0.14 17.38
B5 10.10 2.50 0.80 2.80 10.46 0.49 0.18 19.52
C1 =x - - - - 0.23 0.11 -
Cc7 - - - - - 0.20 0.10 -
Cbh - - - - - 0.23 0.12 -
Soil™ seskok $okk sokok $okok sokk Sokok s$oksk soksk
Tray NS NS NS NS kK NS NS NS
ST NS NS * NS Hokk NS NS NS

"Measured by SPAD-502 chlorophyll meter, Minolta Japan.

YA: Tosilee, B: Tosilee+ sand, C: Sand, 1: 128tray cell, 7: 72tray cell, 5: 50tray
cell.

*Not detected.

NS, =, =% #xx: Nonsignificant or significant at 2 = 0.05, 0.01, and 0.001,

respectively.

_80_



29 264l AAE H4ke] A= Table 3?} Fig. 2049} 2t} 242 A4S
2 A tray FF BT FFS A 2 Yeistod 19 AAe Aec
= RE Aol 71 AR 5o 5084 11.72cm= 713 A om, A}
AYE 128F 4 10.24cm = A9 A 1o Aow Uehgth e 194 A
& 1A AR A= o) Ao w ol 4emE 9 2¥E BHAY 3%
2 wjde] ognt e Zlo g Yea E8E 50F A7t 4.48cmE 7MY Ak 4
EAA v Gt wopov] AMAFES] BE Fo ol b F& AWE B, &
& 50 1.24em= 714 WA da A v Fant wgron Edo] wg

[e=]
1
ATt EEE 9 AAGE 08 AYTRG Be 45E BT o] vg 50
%
3

rlo

O

o
_|_,
E‘ _4

f[ qo ot 52
ofo
Hﬂ

—U §

J

oM 5A4Z Mg Be AxEs ngon AL
S 5 Rt 2L vEly 35 2R o
ofAFE o] Zojyon, Exo] g E4E 9 AHYE ‘P%?Hu‘r A
H}E BT EAo] w8 72 H 50%FoA EF 13.56cm= 7MY 7 AYE KBS

A¥E 128 A 4.56cmz 7HE stk AT wide] @EFnt wgta, B4 o]
SGE&A YT FAE AFE Ba ARG E G8X 7 7P i AaE Bt
o] vaA ZA e EAo] 128F A9 AT /MY FAgoH AMHYE 128
FAA7t 7 iRk AEFe vld 2 Tl od TS A ko A

5T

=35
o Atz AA dveie AEadw A 2 2]l o7 9L wA @2 Aom
e o Aed Aolzt g Qiﬁ‘r 7P ke S B AT £8E 128019

o ALASGE 128Fd A 17.3602 71 AL 3EkS H )

o
26906l 27591 01%@ HEAQNA e A s WA 3

24¥

B BT wskon, g4t Fropdes o] HojA = AdE HIleH /\}QC’JEOH
A7F Bdo] @8y T8&E HE 2 A¥E HtHTable 4, Fig. 3). g2 A4t
of nla] AAMAHoZ 1lem AL A YERR oY A H R 3cm AEd HF2a )

AFE wEe G 27 e Aow U gas dARSIY EAe] &8 72
FoA 3,70cmZE 7HE A3 ALY E 72F A 2.82cm=E 7MY AU dEHFS WA
I Fgo] G WA @kort Ayl zpolrh FEEHA v dE A S Kol
A B & AU EAo] whgo] He IS BHlow, TEEV AAHoR
T A%4E B de 2 8919 s B Wskon EEEVE dAA R B2
A4E HIY ELE 5034 6.27012 7H Bwokow EAo] 128301]/\1 3=
AL 5 BT AHEYGE @¢§ Ao BE ol 347hs A% AxE y
ERlth, 242 FAHoRE 271A] 89le] s W o= UrE‘mJJr A g=
A ol e 483 4 B FUF gl Edo] @At E8E A=



-
T

A 2] ol A

Gy o Sl W S|
J K ,
~ H W Koo g
h K = B - Jlo X0 Mo = o WU OBo P 1_|
#.& I ummawﬂg G m k) %\% QB R X & % N TONOT R P oM 4 oW
EEWLH%@MEH ,mco#5ﬂlmﬂmﬂzﬁocu.u%llﬁe@uotﬂﬂ,éoéou@lo%ogma
o S W o9 T u B W TP MR,
kooriouﬁw._m‘_ wo#auwﬂl_ﬂlﬂ&o.LEM#QOJQIA,EVEEQF 17J1uLMrdﬂ
Loo B o= el = X~ o 700 Ko o> = 4 ol oy oy B 20 oo (- . o} wﬁ K T ~ o
A M%ﬂgmo%.%Eigwagﬂﬂﬁww%wﬂz
pfaunly WQﬂﬁngQM%%%quw;%ﬂw%%ﬂ
~ ol o- o)) 0 - oy - O o o £ i wom R %
i e Rl %E%w%ming@“mgnmgﬂg_ﬂQW%
ﬁo%_%1aw*m = EL$\QEO S Wbtmoﬁ‘mﬁfaoﬁ %l&u.i,m»e%
RN o = %mrzﬂﬂﬂmdﬂﬁoao;oﬁoﬁ%meﬁ%gi
mﬂ}ﬂuﬁegalﬂ ul ,7A_|u|§_c%adloﬂb%iﬂ]]ﬁiiumﬂnqo@
ATAﬁT%ﬂVﬂ.@Aﬂ%%% %wuwﬂﬂmWHWOLMA%.ﬂgw
B R ET ~ e ¥ Tom Y i e L S B -
ol ™ ° T oo % s T o LY N of w R om H 2
4%17%%_@;_5 o%éﬁgxgif - Y L2 % °
o = T = —_— O = %E_/OOJ"JI OM o3 o 0°
Wagmmﬂ%ﬁ%ﬂwyau%ﬂwoqmﬁ%gﬂ@wwwiMhﬂawﬁ%
O?._ E . ‘joH o 1rO 3 _Z..* o B mt - 0 o B g A_I ~ _IT ﬂ_wl " ‘mmc !
e = KO o R o 0 N NN o e o oo T O
@mq@m%%%wq%ﬁi%wlggqg%wawqmmgﬁ%é
w = OE<O i~ —_ \_urr ]H
&J%uﬂﬁkﬁﬂﬁq &ﬁﬂ@ﬂ%%ﬂw%ziw DRy X
7. P ~o =) N ol HL \._ml Lf N o m E mm MV|A ~ O..#O I= Lf \M T 1%0 Qﬁl wAl
4ﬂour:T;d|duﬂ|mmwe oﬁpl_i_%%%%wm},ﬂ_%%%ﬁeﬂdaﬂweﬂ@.
I SO - TR %ﬁﬂﬁﬂ%gév7m151w1_€ﬂ1.wm¢4$
mw‘l_l,OIJIJI E.*Jlg\_lryl L - MATO#O@OAO PO]E_Xoy\Iwmwo
L7%ﬂi£%“§ﬁaﬂa%ﬂoﬂmﬂﬂmﬁwHLﬁ%wuﬂe,%m75_3%0,1%
xoﬂﬂoﬂlﬂgaﬂeﬁmﬁ ﬂo.ﬂﬂanﬁoﬁAaaﬂw. ELALﬂ WEUJZF
SN S SN - S R A ) R oy o o
1EQEWIWEAQ%%W.ﬂuwe§%1x&04@ﬂUrmcgmLi%ﬂfamﬂ
2 qOge %ﬂﬂ]7.@2%ﬂr}o uﬁoiim_wg%% 2R Ba
%%Wﬁeﬁ%gﬂﬂa%ﬂulm%,W%ELg%?%%A%muEEﬂ@.
< By = 3 T B o do M X N LT AR N
%%AM?%%W% oo oy A= A- B oo BB ® O™
T oo T = T T 2T E g WL Py om oy T B o = K
Wﬂuﬂo#u;%urmh%ﬁwnaﬂﬁﬁac%ml B g % @.ﬂ@émﬁg]
%.moﬁ@uig%uqmgﬂy%ﬂeg%ﬂ}w;ﬁo i S
oar.ﬂaoﬂgﬂsﬂiﬂr% X0 © @HzTUo:f#moﬂmgnT1a
B O3 W AK Bo B2 J%qﬁ]aﬁ:ﬂl ﬂliﬂ EAE]QO_%AT X <
B Mo T OE_ELOV TR0 Iy ol N e N B ORT
N H;Au.#aqﬂﬂa km.raXoo%olorﬂ%Aioll Lljl‘_t
BI o 90 o = P Omk [ - o e D K
uxo%o%ntﬂﬂﬂlw

- 82 -



39 259 AAIG Z7]F909] AEAFAAM ] 2Fe 22 ARt A HAdE
= oA = 4SS HtHTable 6, Fig. 5). 238 E£8&E7 H+4

2 HYoy EAol g AT 128%01]/\1, MNAGE G& xm?—

ES 15HAl YEt oy &
AAG3HA XSS & F AU AFE At viE &S A
01% i@a\% Eo] dhgoaE dAS AIENN = F57F Ao
A4s dojxls A%E Bk dF2 wjdy g5 digk fojde] dd glo] BE

Aol Al A9l vl=shAl 1.2cm A wolth dae A vied daE B
Rom wAy F5 BF JgS v TEE ATl 7 B
TE HooH, AHAYE gAY T, Edo] d&AHE T o7 J5UF At £EE

o4 57 Al AEE ATt Wobh o Edolsh AAFENNE AT FFol 8l

Atk A 2 8]1e] IS ko TEEAA 7V‘ A Ads Belon B4
G, AHEYE 98 oz A widdd BAgle] warh Aojdas o] Aol
© A¥%S Bilen BE4dol & 50¥FlA 18.32cm= 7%} A ANE Byl BAT
I AETE UE S gEA vjdo] obd o] S wten, e Ao
o} Al Ans Bt E8ES} AAHGEANE 3571 JoAdFE FAYAE 4
& H3loy BEdol= 128%¢0lA 7HE FAR AT deds dEddY 9454
FF2 v @ wton, EEEAAM FFo] T wkow AEFE, EHO
T8 sow FHo] Wokth E8ES AHEYE &8 Aol s vt AojdaE

< e UEhAN Edo] &g Aol M= 128wl 7Y B2 dEE B

_83_



Table 3. Effect of soil and tray cell size on the growth characteristic of top

cutting at 26th. February 2004 in Codariocalyx motorius Houtt.

Treat Plant Leaf Leaf Root
. . 0. 0 Fresh Dry Chlorophyll
- height length width length . . ,
leaves weight(g) weight(g) content
ment (cm) (cm) (cm) (cm)
A1 11.88 4.44 1.14 4.60 8.08 1.38 0.32 22.46
A7 11.94 4.30 1.18 4.00 13.56 1.03 0.25 18.52
Ab 11.76  4.18 1.08 5.00 13.56 1.28 0.31 22.06
B1 12.12 4.58 1.18 4.20 6.38 1.14 0.33 23.68
B7 10.78 4.08 1.02 3.80 8.82 1.09 0.31 20.24
B5 11.72 4.48 1.24 3.80 11.26 1.21 0.31 21.92
C1 10.24  3.08 0.74 2.80 4.56 0.59 0.21 17.36
C7 10.88  3.68 0.94 2.80 7.90 0.96 0.30 19.66
Ch 11.34 3.62 0.92 3.00 8.54 0.85 0.26 21.74
Soil* NS ok Hokk - sk sk NS NS
Tray NS NS NS NS Hokok NS NS NS
S*T NS NS NS NS NS NS NS NS

"Measured by SPAD-502 chlorophyll meter, Minolta Japan.

YA: Tosilee, B: Tosilee+sand, C: Sand, 1: 128tray cell, 7: 72tray cell, 5: 50tray

cell.

NS, #, sk, skl
respectively.

Nonsignificant or significant at # = 0.05, 0.01, and 0.001,
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Table 4. Effect of soil and tray cell size on the growth characteristic of stem

cutting at 26th. February in Codariocalyx motorius Houtt.

Treat Plant Leaf Leaf Root

. ] 0. 0 Fresh Dry Chlorophyll
- height length width length . . ;
leaves weight(g) weight(g) content”
ment (cm) (cm) (cm) (cm)
Al1Y  10.64 3.26 1.26  3.00 9.60 0.88 0.26 15.52
A7 11.74 3.70 1.20  4.00 12.20 1.04 0.32 16.46
Ab 12.62 3.38 1.04  5.00 11.48 0.92 0.28 16.72
B1 11.28 2.96 0.98 3.20 5.52 0.72 0.22 17.64
B7 11.94 3.12 0.96 4.80 10.62 0.71 0.26 17.36
B5 12.46 3.64 1.14  6.20 9.96 1.13 0.32 15.12
C1 10.58 2.82 0.88 3.40 6.14 0.62 0.22 18.70
Cc7 10.42 2.70 0.92 3.40 6.90 0.68 0.24 15.20
Cbh 10.78 2.88 2.00 3.20 4.76 0.70 0.24 16.78
Soil* sokok * NS * ok $okk * NS
Tray ok NS NS * ok * NS NS
ST NS NS NS NS NS * NS NS

"Measured by SPAD-502 chlorophyll meter, Minolta Japan.

YA: Tosilee, B: Tosileet+sand, C: Sand, 1: 128tray cell, 7: 72tray cell, 5: 50tray
cell.

*NS, #*, =% sxx: Nonsignificant or significant at 2 = 0.05, 0.01, and 0.001,
respectively.
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Fig. 2. Effect of soil and tray cell size on the growth characteristic of top
cuttingM) at 26th. February 2004 in Codariocalyx motorius Houtt.

A: Tosilee, B: Tosilee + sand, C: Sand.

50: 50 tray cell, 72: 72 tray cell, 128: 128 tray cell.

Fig. 3. Effect of Soil and tray cell size on the growth characteristic of stem
cutting(S) at 26th. February 2004 in Codariocalyx motorius Houtt.

At Tosilee, Bt Tosilee + sand, C: Sand.

50: 50 tray cell, 72: 72 tray cell, 128: 128 tray cell.
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Table 5. Effect of soil and tray cell size on the growth characteristic of top

cutting at 25th. March 2004 in Codariocalyx motorius Houtt.

Plant Leaf Leaf Root
Treat . . No. of Fresh Dry Chlorophyll
height length width length . . ,
ment leaves weight(g) weight(g) content
(cm) (cm) (cm) (cm)
AlY  16.90 4.06 1.18 9.40 12.80 1.37 0.39 28.94
A7 19.72 5.18 1.20 7.80 15.12 0.97 0.38 27.52
A5 15.90 4.72 1.28 9.00 15.58 1.03 0.28 29.80
B1 19.26  5.08 1.32 9.00 9.26 1.26 0.40 35.36
B7 23.04 5.24 1.32 11.60 15.14 1.67 0.50 37.10
B5 27.16 6.08 1.50 12.60 17.02 2.06 0.62 37.92
C1 14.30 4.62 1.14 7.60 12.48 1.12 0.33 27.00
C7 15.42 4.60 1.06 8.40 7.00 1.09 0.37 25.56
Ch 13.30 4.58 1.12 3.40 13.26 1.06 0.33 26.54
Soil* kokok Kk *% sk ok * ok ook kokok
Tray * NS NS NS * NS NS NS
S*T ok NS NS NS * *ok kK NS

"Measured by SPAD-502 chlorophyll meter, Minolta Japan.

YA: Tosilee, B: Tosilee+ sand, C: Sand, 1: 128tray cell, 7: 72tray cell, 5: 50tray
cell.

NS, *, =% #sx. Nonsignificant or significant at 2 = 0.05, 0.01, and 0.001,

respectively.
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Table 6. Effect of Soil and tray cell size on the growth characteristic of stem

cutting at 25th. March 2004 in Codariocalyx motorius Houtt.

Treat Plant Leaf Leaf Root
. . 0. 0 Fresh Dry Chlorophyll
- height length width length . . ,
leaves weight(g) weight(g) content
ment (cm) (cm) (cm) (cm)
AlY  21.16 4.70 1.36 9.60 10.86 1.35 0.45 28.70
A7 13.38 3.28 1.18 7.00 13.34 0.73 0.26 17.74
Ab 16.32  4.00 1.30 7.60 18.32 1.13 0.39 20.86
B1 18.48 4.44 1.34 9.80 16.24 1.09 0.28 29.76
B7 18.40 4.88 1.32 9.40 15.18 1.19 0.37 34.70
B5 17.98 4.50 1.30 12.60 16.24 1.23 0.44 37.26
C1 12.78 3.80 1.22 10.60 8.72 1.08 0.36 20.96
C7 16.18 3.66 1.18 7.80 8.70 1.05 0.37 23.20
Ch 15.08 4.12 1.24 11.60 15.06 1.23 0.42 23.50
Soil* sokok sk NS % sk NS NS $okk
Tray NS NS NS * ok * * NS
S*T Hokok * NS * NS * koK NS

"Measured by SPAD-502 chlorophyll meter, Minolta Japan.

YA: Tosilee, B: Tosilee+ sand, C: Sand, 1: 128tray cell, 7: 72tray cell, 5: 50tray
cell.

NS, *, =% #sx. Nonsignificant or significant at 2 = 0.05, 0.01, and 0.001,

respectively.
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Fig. 4. Effect of Soil and tray cell size on the growth characteristic of top
cuttingM) at 26th March 2004 in Codariocalyx motorius Houtt.

A: Tosilee, B: Tosilee + sand, C: Sand.
50: 50 tray cell, 72: 72 tray cell, 128: 128 tray cell.

ol O B
B vay oa v
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Fig. 5. Effect of soil and tray cell size on the growth characteristic of stem
cutting(S) at 25th. March 2004 in Codariocalyx motorius Houtt.

A: Tosilee, B: Tosilee + sand, C: Sand.
50: 50 tray cell, 72: 72 tray cell, 128: 128 tray cell.
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Table 7. Effects of temperature on the growth in Codariocalyx motorius Houtt.

Treat Fresh Dry
Plant Leaf Leaf Root ) .
- ) ) No. of weight(g)  weight(g) Chlorophyll
. height length width | length tent”
n(lecr; em)  (em)  (em) V®% (ecm) Shoot Root Shoot Root <O™"

15 17.0  5.71 1.41 12.0 23.0 1.13 0.73 0.23 0.11 29.5
25 26.0 6.78 2.08 18.7 248 2.21 1.37 0.44 0.16 32.3
35 y

LSD* 3.1 0.65 0.33 1.7 3.8 0.37 0.42 0.09 0.03 3.36

Hokok ok Hokok Fokok NS Hokok ok Hokok ok NS

"Measured by SPAD-502 chlorophyll meter, Minolta Japan.
"Not detected.
*NS, *, =% #xx: Nonsignificant or significant at 2 = 0.05, 0.01, and 0.001,

respectively.
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Table 8. Effect of solution strength of three nutrients supplying by through

sub-irrigation system on the growth in Codariocalyx motorius Houtt.

Plant Leaf Leaf Root Fresh Dry Chloro-
Treat- = . . . .
,» height length width length weight(g) weight(g) phyll
men (cm) (cm) (cm) (cm) Shoot Root Shoot Root content’
Control 10.1f* 4.7f 1.2f 11.8def 0.42g 0.26b 0.12d 0.05d 30.2¢
L1 32.9b 12.3ab 2.4bc 22.0a 6.80c 2.57ab 1.24b 0.46a 46.2a
L2 225d 9.5cd 2.1cd 18.9abc  3.58de 1.17b 0.74c 0.25bc 38.6b
L 3 17.1e 8.7d 1.9de 15.1bcde 2.44ef 1.20b 0.56¢c 0.27bc 38.6b
R1 41.1a 12.7a 3.2a 13.3de 10.49a 1.65b 1.76a 0.35ab 43.8ab
R 2 27.8c 12.3ab 2.5b 14.5cde 8.63b 2.0lab 1.38b 0.33abc 42.6ab
R 3 23.1d 10.6bc 2.5bc 19.7ab 4.31d 1.73b 0.74c 0.20cd 39.0b
H1 12.6f 6.7¢ 1.5ef 15.7bcd 1.19fg 0.93b 0.24d 0.15cd 29.4c
H 2 7.1g 4.6f 1.1f 10.bef 0.45g 0.33b 0.10d 0.05d 30.1c
H 3 7.2g 2.0g 0.6g 7.9 0.11g 0.20b 0.02d 0.03d 7.2d

“L: Nutrient solution for lily, R: Nutrient solution for rose, H: Hyponex.
1: one time nutrient solution, 2: 1/2 strength, 3: 1/4 strength.

"Measured by SPAD-502 chlorophyll meter, Minolta Japan.

*Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 9. Effect of solution strength of three nutrients supplying by over hand

watering on the growth in Codariocalyx motorius Houtt.

Plant Leaf Leaf Root Fresh . Chloro-
Treat— . Dry weight(g)
;o beight length width length weight(g) phyll
men .
(cm)  (cm) (cm) (cm) Shoot Root  Shoot Root content’

Control 7.4f* 3.0d 0.70f 10.3e 0.15d 0.24c  0.03b 0.03c 4.9c¢

L1 15.5c¢ 8.0b 1.93c 16.4a 2.07b 1.73bc 0.42b 0.27ab  35.9a

L 2 12.8cde 7.9b 1.56d 14.0abcd 1.62c 1.97b  0.32b  0.20b 31.3a

L 3 9.1l1ef 5.1c 1.23e 14.1abc 0.64bc 0.42c  0.13b  0.06¢ 25.2ab

R1 459a 12.7a 2.80a 13.6abcd 7.88a 2.41ab 1.45a 0.38a 16.4bc

R 2 36.1b 11.9a 2.43b 13.5abcd 7.13a 2.57a 1.26a 0.33ab 36.9a

R 3 14.1cd 7.8b 1.90c 14.3ab 1.92bc 1.17bc 0.42b 0.19b 29.8a

H 1 10.0def 3.5cd 0.90f 12.1cde 0.26d 0.29¢  0.05b 0.04c 10.7¢

H2 7.7f 3.2d 0.86f 10.7cde 0.20d 0.23¢c  0.04b 0.03c 8.4c

H3 7.2 2.6d 0.76f 10.6de 0.12f 0.15¢ 0.03b 0.0lc 7.1c

“1.: Nutrient solution for lily, R: Nutrient solution for rose, H: Hyponex.
1: one time nutrient solution, 2: 1/2 strength, 3: 1/4 strength.
YMeasured by SPAD-502 chlorophyll meter, Minolta Japan.

*Mean separation within columns by Duncan's multiple range test at 5% level.
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Fig. 7. Effect of solution strength of three nutrients supplying by through
sub-irrigation system on the growth in Codariocalyx motorius Houtt.

Left: Nutrient solution for lily,

Middle: Nutrient solution for rose,

Right: Hyponex

C: Control, 1: one time nutrient solution, 1/2: 1/2 strength, 1/4: 1/4 strength.

Fig. 8. Effect of solution strength of three nutrients supplying by over hand
watering on the growth in Codariocalyx motorius Houtt.

Left: Nutrient solution for lily,

Middle: Nutrient solution for rose,

Right: Hyponex

C: Control, 1: one time nutrient solution, 1/2: 1/2 strength, 1/4: 1/4 strength.
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Table 10. Total nitrate contents, pH, electrical conductivity(EC), and water

contents of medium supplied nutrient by sub-irrigation method in this

experiment.
Treatment” Total-N(%) pH EC(us/cm) Water
content(%)

Control 0.06f” 6.09a 71.6¢cbd 74.4a
L1 0.57bc 6.05a 154.3b 76.5a
L2 0.60b 5.80bc 81.3chd 75.3a
L3 0.47cd 5.91ab 19.3d 72.5a

R 1 0.83a 5.59¢ 290.6a 69.9a

R 2 0.64b 5.96ab 137.3bc 74.7a

R 3 0.43d 5.78bc 70.0bcd 75.9a

H 1 0.27e 5.79bc 70.6bcd 77.5a

H 2 0.08f 5.87ab 48.6¢cd 79.3a

H 3 0.06f 5.94ab 41.3d 79.7a

“L.: Nutrient solution for lily, R: Nutrient solution for rose, H: Hyponex.
1: one time nutrient solution, 2: 1/2 strength, 3: 1/4 strength.

YMean separation within columns by Duncan's multiple range test at 5% level.
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Table 11. Total nitrate contents, pH, electrical conductivity(EC), and water

contents of medium supplied nutrient by over hand watering method in this

experiment.
Treatment” Total-N(%) pH EC(us/cm) Water
content(%)

Control 0.04de” 6.28ab 12.7¢cd 88.3a
L1 0.45¢ 6.18b 21.2bc 84.9ab
L2 0.42¢ 6.08b 18.0bc 84.4ab
L3 0.43c 6.55a 14.5bcd 85.9ab

R 1 0.58a 5.72¢ 37.9a 81.8b

R 2 0.52b 6.04b 23.8b 80.4b

R 3 0.47bc 6.22b 16.2bc 85.3ab
H1 0.07d 6.11b 19.5bc 86.1ab

H 2 0.03de 6.30ab 13.1cd 85.8ab

H 3 0.01e 6.14b 6.9d 80.1b

“L: Nutrient solution for lily, R: Nutrient solution for rose, H: Hyponex.
1: one time nutrient solution, 2: 1/2 strength, 3: 1/4 strength.

"Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 12. Effect of solution strength of three nutrients supplying by
sub-irrigation method on nitrate contents in various parts in Codariocalyx

motorius Houtt.

Treatment” Leaf(%) Stem(%) Root(%)
L1 5.88b" 2.73a 2.89a
L2 3.98¢ 1.72¢ 1.53c¢
L3 3.27d 1.40d 2.07b
R 1 6.99a 2.25a 2.13a
R 2 3.81d 1.93c¢ 2.10b
R 3 3.19d 0.93e 1.59¢

“L: Nutrient solution for lily, R: Nutrient solution for rose, H: Hyponex.
1: one time nutrient solution, 2: 1/2 strength, 3: 1/4 strength.

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

Table 13. Effect of solution strength of three nutrients supplying by over hand

watering on nitrate contents in various parts in Codariocalyx motorius Houtt.

Treatment” Leaf(%) Stem(%) Root(%)
L1 3.25bh" 1.39b 1.36b
L2 3.15bc 1.16¢ 1.51b
L3 2.28d 0.90d 1.38b
R1 3.86a 1.63a 1.87a
R 2 2.94c 1.43b 1.15¢
R 3 2.46d 1.17c 1.42b

“L: Nutrient solution for lily, R: Nutrient solution for rose, H: Hyponex.
1: one time nutrient solution, 2: 1/2 strength, 3: 1/4 strength.

"Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 1. Effects of medium on the growth characteristics of Codariocalyx

motorius Houtt. on 9 weeks after transplanting by C-channel sub-irrigation

system.

Plant Leaf Leaf Root Fresh Dry Chloro-
) ea
Medium” height length width b length weight(g)  weight(g) phyll
mber

(cm) (cm) (cm) HHmbe (cm) Shoot Root Shoot Root content
T 87.58 13.28 3.53 12.33 38.00 23.27 2.15 5.23 0.65 34.78
\% 62.67 12.05 2.87 1592 22.00 12.55 4.28 2.90 0.70 42.27
P 68.75 11.85 2.70 12.25 22.67 12.00 2.33 2.83 0.59 37.75
C 72.83 12.50 3.03 13.08 24.17 14.23 1.68 2.73 0.38 35.28
M 62.67 1292 3.23 14.08 28.67 16.40 3.56 3.56 0.56 37.37

LSD
0.05 8.86 1.63 0.52 2.18 6.62 4.89 1.69 0.87 0.25 5.81

2 T; Tosilee, V; Vermiculite, P; Perlite, C; Cocopeat ,

M; Vermiculite+ Perlite+ Cocopeat
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Table 2. Effects of medium on the total nitrogen contents of Codariocalyx

motorius Houtt. on 9 weeks after transplanting by C-channel sub-irrigation

system.
Medium’ C-channel
Leaf(%) Shoot(%) Root(%)

T 4.85 1.91 1.40
4 3.36 1.67 1.25
p 3.01 1.16 0.98
C 3.61 2.28 1.31
M 3.37 1.64 1.11

LSD 0.05 0.45 0.43 0.30

2 T; Tosilee, V; Vermiculite, P; Perlite, C; Cocopeat ,

M; Vermiculite+ Perlite+ Cocopeat
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Table 3. Effects of medium on the mineral contents in leaf of Codariocalyx

motorius Houtt. on 9 weeks after transplanting by C-channel sub-irrigation

system.
Medium” P K Ca Mg Na
T 2.69 29.75 6.23 4.52 1.93
\Y 1.60 20.75 4.68 2.92 1.51
P 1.37 21.60 5.25 2.84 1.39
C 1.20 17.57 2.71 1.57 1.71
M 1.51 23.91 5.49 3.14 1.66

2 T; Tosilee, V; Vermiculite, P; Perlite, C; Cocopeat ,

M; Vermiculite+ Perlite+ Cocopeat

Table 4. Effects of medium on the mineral contents in stem of Codariocalyx

motorius Houtt. on 9 weeks after transplanting by C-channel sub-irrigation

system.
Medium® P K Ca Mg Na
T 1.40 26.20 2.12 1.08 2.71
\4 1.39 30.63 4.14 2.13 2.27
p 1.44 25.68 3.31 1.59 2.85
C 1.68 37.81 5.18 1.30 2.51
M 1.62 36.04 3.04 1.66 3.05

2 T; Tosilee, V; Vermiculite, P; Perlite, C; Cocopeat ,

M; Vermiculite+ Perlite+ Cocopeat
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Table 5. Effects of different medium on the mineral contents in root of
Codariocalyx motorius Houtt. on 9 weeks after transplanting by C-channel

sub-irrigation system.

Medium” P K Ca Mg Na
T 1.27 39.68 2.73 5.23 2.93
\% 0.83 31.03 4.23 4.39 3.08
P 1.38 22.99 3.71 4.68 4.86
C 2.79 43.42 4.71 2.44 3.82
M 1.58 27.54 4.52 3.28 3.19

2 T; Tosilee, V; Vermiculite, P; Perlite, C; Cocopeat ,

M; Vermiculite+ Perlitet+ Cocopeat

Fig. 1. C-channel sub-irrigation system to grow Codariocalyx motorius Houtt.

seedlings of 5 week olds.
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Fig. 2. Effects of medium on the growth characteristics of Codariocalyx motorius
Houtt. on 9 weeks after transplanting by C-channel sub-irrigation system.
T; Tosilee, B; Vermiculite, P; Perlite, C; Cocopeat ,

M; Vermiculite+ Perlite+ Cocopeat

(2) MatAH) Al =5
AU AufA| = o] AdFQl mat AAHS o] &3 E=HEe] wiAE ASAe
Table 63 #th. &L G8uiAel wvEiolE, HelolE ada A
50cm A== ETFuiAQl BEdolel A =¢EY o 1 ZA3E BEidn. 4
o

S A M 7E 7 Ao mIIECM TP &L AdE Bl
B

- 104 -



Table 6. Effects of medium on the growth -characteristics of Codariocalyx

motorius Houtt. on 9 weeks after transplanting by mat sub-irrigation system.

Plant Leaf Leaf Leaf Root Fresh bry Chloro-
Medium” height length width number length weight(g) weight(g) phyll
(cm) (ecm)  (cm) (cm) Shoot Root Shoot Root content

T 4775 10.78 255 17.17 2.55 9.57 5.48 1.80 0.53 33.80

% 52.33 11.07 2.57 15,58 2.57 8.72 4.67 1.82 0.47 38.70

p 50.70 12.37 245 14.75 2.45 7.37 4.70 1.58 0.43 36.30

C 50.25 9.75  2.27 15.83 2.27 6.28 4.12 1.27 0.35 27.58

M 46.67 12.17 2.77 18.50 2.77 9.45 6.27 1.90 0.60 32.70

LSD

0.05 7.09 1.91 050 3.655 0.50 2.88 2.41 0.45 0.23 5.89
* T; Tosilee, B; Vermiculite, P; Perlite, C; Cocopeat |,
M; Vermiculite+ Perlite+ Cocopeat

MatA el A 5o wjAlel A AHeE mi-Zo] Fod F7]14d2e] =2 Table 7,
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To® @gken, o] Table 69 WA AHZAI} FAG FFS Holal &S &
g Atk EFF Table 29 AAAujoll Aol w1 FHeFe] Aipep= Gt A4S Ho
aL glo] F7l= Al gl wE mjAE Zolrt &S & 4 vk Pok K, 1
i Nat® A8Holl, Ca9t Mg Aol Wo| #xwo] dglom of Al Ax A ujd
e Aztels £ AES Holu Yk P YeldE ZIIE, 7t TLEY, B
= TEEY 7P ol ExHol Ao, K e BEHe], 27]e E&E, #
= WujEete|Eo| b wWkal, Cavt & EAo], &7 HelolE, Hue vnEg
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Table 7. Effects of medium on the total nitrogen contents of Codariocalyx

motorius Houtt. on 9 weeks after transplanting by mat sub-irrigation system.

Medium” Leaf(%) Shoot(%) Root(%)
T 2.86 1.70 1.08
\Y% 3.64 2.11 1.42
P 3.07 2.09 1.10
C 2.90 1.56 1.13
M 2.90 1.89 1.22

LSD 0.05 0.43 0.59 0.24

2 T; Tosilee, V; Vermiculite, P; Perlite, C;Cocopeat ,
M; Vermiculite+ Perlite+ Cocopeat

Table 8. Effects of medium on the total nitrogen contents of leaves in
Codariocalyx motorius Houtt. on 9 weeks after transplanting by mat

sub-irrigation system.

Medium” P K Ca Mg Na
T 1.25 40.50 8.10 6.67 1.64
Vv 1.10 23.79 7.42 3.07 2.01
P 1.15 17.90 4.78 2.69 1.68
C 1.89 29.18 4.44 2.14 1.85
M 1.05 22.59 5.04 2.75 2.35

2 T; Tosilee, V; Vermiculite, P; Perlite, C;Cocopeat,

M; Vermiculite+ Perlite+ Cocopeat
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Table 9. Effects of medium on the mineral contents of stems of Codariocalyx

motorius Houtt. on 9 weeks after transplanting by mat sub-irrigation system.

Medium® P K Ca Mg Na
T 1.15 27.99 3.30 1.92 2.83
A% 0.62 30.73 3.32 2.09 2.45
P 1.18 25.89 9.66 2.41 2.36
C 1.68 29.84 4.33 1.28 4.14
M 1.78 34.76 8.78 2.70 3.25

2 T; Tosilee, V; Vermiculite, P; Perlite, C; Cocopeat ,

M; Vermiculite+ Perlite+ Cocopeat

Table 10. Effects of medium on the mineral contents of roots of Codariocalyx

motorius Houtt. on 9 weeks after transplanting by mat sub-irrigation system.

Medium” P K Ca Mg Na
T 2.33 45.14 3.01 2.88 4.82
\Y% 1.33 50.80 6.91 5.85 4.07
P 2.24 27.25 5.07 4.93 4.39
C 2.29 33.19 1.61 1.32 4.78
M 2.35 40.20 3.02 3.20 4.94

T, Tosilee, V; Vermiculite, P; Perlite, C; Cocopeat ,

M; Vermiculite+ Perlite+ Cocopeat
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Table 11. Effects of sub-irrigation methods on the pH and EC of Codariocalyx

motorius Houtt. growing medium on 9 weeks after transplanting.

EC(ms/cm) Water content(%)
Medium”
C-channel Mat C-channel Mat C-channel Mat
T 5.59 5.79 0.64 1.16 86.7 83.3
\Y 6.74 6.59 1.14 1.04 82.5 80.7
P 6.72 6.15 0.33 0.11 66.3 82.0
C 5.55 5.50 0.64 1.49 90.0 84.0
M 5.94 5.83 0.64 0.49 84.6 84.6
T, Tosilee, V; Vermiculite, P; Perlite, C; Cocopeat,
M; Vermiculite+ Perlite+ Cocopeat
Fig. 3. Mat sub-irrigation system to grow Codariocalyx motorius Houtt.

seedlings of 5 week olds.
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Fig. 4. Effects of medium on the growth characteristics of Codariocalyx motorius
Houtt. on 9 weeks after transplanting by mat sub-irrigation system.
T; Tosilee, V; Vermiculite, P; Perlite, C; Cocopeat,

M; Vermiculite+ Perlite+ Cocopeat
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Table 12. Effects of the several nutrient kinds on the growth characteristics of
Codariocalyx motorius Houtt. in the modified mat sub-irrigation bed system for

home horticulture on 4 weeks after growing.

Plant Leaf Leaf Leaf Root
Treatment” height length width number length
(cm) (cm) (cm) (cm)

Control 32.85 9.32 2.63 22.17 10.15
B 28.43 7.85 2.23 19.83 10.12

H 34.33 11.05 2.90 24.17 15.22

G 31.87 9.55 2.85 29.17 13.40
LSD 0.05 4.04 1.21 0.34 4.17 2.25

? Cont; Non fertilized, B; Byporan, H; Hyponex, G; Greenking

Table 13. Effects of the several nutrient kinds on the fresh, dry weight and
chlorophyll contents of Codariocalyx motorius  Houtt. in the modified mat

sub-irrigation bed system for home horticulture on 4 weeks after growing.

) Fresh weight(g) Dry weight(g) Chlorophyll
Treatment”
Shoot Root Shoot Root content

Control 3.65 1.12 0.60 0.13 31.05
B 3.33 0.72 0.45 0.10 35.10

H 3.00 1.82 0.57 0.17 32.43

G 4.45 1.15 0.78 0.12 38.42
LSD 0.80 0.55 0.24 0.05 8.16

* Cont; Non fertilized, B; Byporan, H; Hyponex, G; Greenking
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Table 14. Effects of the several nutrient kinds on the pH and EC of
Codariocalyx motorius Houtt. growing medium on the modified mat

sub-irrigation bed system for home horticulture on 4 weeks after growing.

Treatment” pH EC(us/cm)
Control 5.50 359.33
B 5.33 840.67
H 5.43 601.00
G 5.20 687.00

? Cont; Non fertilized, B; Byporan, H; Hyponex, G; Greenking
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Fig. 1. Effects of the music sound strength on the number of leaf movement in
Codariocalyx motorius Houtt.
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Fig. 2. Effects of the music genre on the number of leaf movement in

Codariocalyx motorius Houtt.
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Fig. 3. Effects of the light condition on the number of leaf movement in

Codariocalyx motorius Houtt.
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