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SUMMARY

I. Title

Studies on the development of substitutional
technics on the highland cultivation of Cymbidium

spp. during summer

[I. Purpose and Importance of the Studies

Nowdays as G.N.P. grows up, the consumptions of orchid such
as Cymbidium grow along with growers. But there are lots of
problems in cultivating Cymbidium since the cultivating
technics lagged behind,

The price of Cymbidium which is most widely consumed among
orchids fell down because the flowering and production are
concentrated on from Jan, to Mar. in case of normal

cultivation, Thus it is very important for the growers’ stable
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management to flower good quality’s Cymbidium early at fall
when price and demand are high.

To flower Cymbidium early, the flower bud made in June should
grow normally., But the total or part of inflorescence aborts
due to high temperature during hot summer to degrade the
flower’s quality. There is not good solution for this problem
yet, |

Some growers try the method of transportation to highland
(about 1,000 meter high above the sea) from end of June to
early Sep. to avoid high temperature during hot summer. Since
considering costs of facility, managing, transportation and
losses it costs 2,000 Won per pot, one fourth of the total cost
of 8,000 Won for production of Cymbidium for 3 years. Also it
is difficult to manage two greenhouses of different places
simul taneously, the development of new substitutional technics
is needed strongly.

This study was conducted to develop new substitutional
technics for forcing culture of Cymbidium preventing abortion
of flower bud during hot summer by simple method not of

highland cultivation,

- 18 -



III. Contents and Extent of Studies

1. The First Year : The effects of time of
uniconazole treatment and of fog and fan

treatment on the growth and flowering of

Cymbidium

According to the results of studies to present, the main

cause of abortion of flower bud of Cymbidium due to high
temperature during hot summer, is thought to be the overgrowth
of leaf due to high temperature and humidity and the unability
to use nutrients such as sugar and starch for the formation of
flower bud due to increased respiration by high temperature at
night., Therefore, at 1st year to remove these causes studies
were focused on the effects of time of uniconazole treatment

and of fog and fan treatment on the growth and flowering of

Cymbidium,

2. The Second Year The effects of

uniconazole, fog and fan treatment on the

- 19 -



development of flower bud and on the
contents of sugar and activity of GA like

substances of Cymbidium

At 2nd year, in order to investigate aspects of physiology
and morphology and to establish theoretically new cultivating
technics of the most effective treatment from 1st year's
studies, the studies were focused on the effects of uniconazole
and fog and fan treatment on the development of flower bud and

on the contents of sugar and activity of GA like substances of

Cymbidium,

3. The Third Year : The effects of
uniconazole, fog and fan treatment on the

growth and flowering of several Cymbidium

cultivars

At 3rd year studies were conducted for most widely cultivated

cultivars to verify if new cultivating technics could be

applied to every cultivars and to establish more reasonable

-920 -



method of cultivation,

IV. The Results of Studies and Suggestions

for Application

1. The First Year: The effects of time of
uniconazole treatment and of fog and fan

treatment on the growth and flowering of

Cymbidium

1) Environmental conditions of lowland (Pusan)
and highland (Mt, Kaya, 850 meter above the
sea level)

At Pusan after mid July the temperature became remarkably

went up to Aug. 20 and maintained high temperature over 35T
(day) and 24°C (night), after Aug. 20 dropped slowly day and

night, At Mt, Kaya the temperature was slightly over 30C

-921 -



(day) and 17C (night) at the same period and after then
temperature was dropped as in Pusan and especially day
temperature dropped remarkably,

The humidity of Pusan and Mt. Kaya was almost same and was
high from end of June to mid July, which is the raining season
in Korea, compared to other periods. But the highest humidity
was 6% high in Mt. Kaya compared to Pusan, the lowest humidity
was 8% high in Mt, Kaya.

On the contrary to humidity, the amount of insolation was
sharply increased after mid July when the raining season ends
and slowly decreased after mid Aug. The amount of insolation
of Mt. Kaya was daily average 74.2 cal/co? higher than that of
Pusan, The reason is thought to be the low daytime humidity
and less air pollution materials in Mt, Kaya,

Thus it is concluded that the highland cultivation is
effective in preventing abortion of flower bud of Cymbidium
during hot summer because in highland the average temperature
is low, the difference of day and night temperature is large,

the amount of insolation is abundant.

2) Changes of leaf temperature by cooling

treatment of fog and fan at night
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At control, the leaf temperature was high at evening,
afterward dropped slowly and lowest before dawn. At the fog
and fan treatment, the leaf temperature was low compared to
control.

The drop of leaf temperature by fog and fan treatment were
3.2C at 6 PM - 10 PM, 0.6C at 10 PM - 2 AM, 0.2C at 2 AM - 6
AM, 1.3C at 6 PM - 6 AM. The fog and fan treatment was most
effective at evening,

The reason of high effectiveness in drop of leaf temperature
at evening and afterward slowing down is considered that the
occurrence of evaporation heat is low by fog and fan treatment

because of high relative humidity at midnight.

3) The effects of time of uniconazole and of
fog and fan treatment on the growth and
flowering

During highland cultivation, the leaf growth was retarded by

uniconazole treatment and the earlier treatment time, the more
effective in retardation. Also leaf growth was retarded by
highland cultivation. There were no significant differences in

leaf width averaging 3 cm and leaf number averaging 10 among

- 23 -



treatments,

The number of flower buds was remarkably increased by
treatments. For example, the average number of flower buds was
1.2 at control, about 2 at only uniconazole treatment. And
also the formation of flower bud was increased synergistically
by fog and fan treatment,

Average flowering date was accelerated about 10 days by
uniconazole and fog and fan treatments compared to control of
Dec. 16.

The most troublesome abortion rate of flower bud also

decreased about 10% in all treatments compared to 30% of

control,

4) Conclusions

From the above results, the uniconazole, fog and fan cooling
treatment retarded the leaf growth and dropped the plant’s
temperature, thus accelerated the development of flower bud,
reproductive organ, And uniconazole, fog and fan treatment
could achieve the decrease of the abortion rate of flower bud
which is the ultimate goal of this study,

But in this study, it was unclear the most effective time of

uniconazole treatment, of fog and fan treatment. This result
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was because that Cymbidium, study material is perennial and its
range of effect is broad compared to annual which grow fast,
Therefore for  practical cultivation, considering  the
appropriate control of vegetative growth organ and plant’s
temperature, the uniconazole treatment should be at 40 days
before highland transportation and fog and fan treatment time
should be from evening to 12 ‘clock midnight of high ﬁumidity,
Also because drop effect of leaf temperature by fog and fan
treatment is effective in low humidity, it is thought that
treatment should be done from 4 PM before sunset which is the

main cause of high leaf temperature rather than photosynthesis.

2. The Second Year: The effects of
uniconazole, fog and fan treatment on
development of flower bud and on sugar

contents and activity of GA like substances

of Cymbidium

1) The effects of uniconazole, fog and fan

treatment on the growth
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There were no signigicant differences in growth of leaf and

pseudo bulb of back bulb between beginning and end of
experiment both at control and treatment, This is thought
because the back bulb was already ripen and almost finished its
growth at the beginning of experiment.

For lead bulb, the growth of leaf and pseudo bulb were
retarded by uniconazole and fog and fan treatment, Especially
in pseudo bulb, growth retardation in length was remarkable

compared to width and thickness,

2) The effects wuniconazole, fog and fan
treatment on the changes in fresh and dry
weights

For back bulb there were no significant differences in fresh
and dry weights at control and treatment compared to beginning
of experiment,

For lead bulb, the fresh weights and dry weights of each
organs remarkably increased, especially at control compared to
beginning of experiment. But dry weight ratio, substantial

index of plant, was high at treatment compared to control.
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3) The effects of uniconazole, fog and fan

treatment on the development of flower bud

The number of flower buds was remarkably increased by
treatment, For example, the average number of flower bud was
1.6 at control but was 2.4 at uniconazole and fog and fan
cooling treatment,

The length of flower bud, which serves as index of
developmental stage, was 9.6 cm at control on Sept., 10, and
11.8 cm at treatment showing acceleration of development of
flower bud by uniconazole and fog and fan cooling treatment,

Also the abortion rate of flower bud, which is the most
troublesome problem in lowland cultivation in hot summer, was
decreased to 11% compared to 27% of control.

When examined by microscope the 90% of flower buds were at
vegetative growth stage at the beginning of experiment. Then
development of flower bud was accelerated by uniconaiole and

fog and fan treatment,

4) The changes in activity of GA 1like
substances and sugar contents by

uniconazole, fog and fan treatment
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There were no significant differences in total sugar and

starch contents, GA like substances activity of back bulb
regardless of treatment.

The accumulation of total sugar and starch contents of lead
bulb increased at treatment compared to control.

GA like substances activity was higher in stem than in leaf
regardless of treatment and was lower in most Rf value at

treatment than at control,

5) Conclusions

From the above results, the uniconazole, fog and fan cooling
treatment retarded the growth of leaf and pseudo bulb of lead
bulb and thus accelerated the formation and development of
flower bud and retarded the abortion of flower bud.

These results were considered because by uniconazole, fog and
fan treatment (1) the endogenous GA like substances activity in
plant were decreased and the vegetative growth was retarded
(2) by the decreasing result of energy consumption by cooling
treatment on plant under high temperature at night, total sugar
and starch contents which are the main energy sources of
flowering, were accumulated in lead bulb, and accelerated the

ripening of lead bulb,
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The uniconazole, fog and fan treatment, by its complex action
of retardation of vegetative growth and energy consumption,

accelerated the formation and development of flower bud and

prevented abortion of flower bud from high temperature.

3. The Third Year : The effects of
uniconazole, fog and fan treatment on the
growth and flowering of several Cymbidium

cultivars

1) Comparison of temperature and amount of
insolation of Pusan and Mt, Kaya

During highland cultivation the highest and ' lowest
temperatures of Pusan were 32.8C and 22.8°C respectively.
At the second half of highland cultivation, end of Aug. the
temperature went up unusually, For the average year the
highest temperature manifests from end of July to early Aug.
when the raining season generally ends, but in this year the
raining season continued till end of Aug. manifesting highest

temperature then, The highest and lowest temperatures of
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highland, Mt. Kaya were 27.6C, 18.3C respectively which
were average 5C lower than that of Pusan. The night
temperatures of highland were under 20C with exception of
early Aug.

The amount of insolation was abundant at end of Aug. like
temperature, and Mt. Kaya was average daily 88.4 cal/cm’
higher than Pusan. Also this year’s amount of insolation was
daily 20 cal/cm’ lower than lst year’'s (1996) both in Pusan
and Mt. Kaya, The reason of decrease in the amount of

insolation of this year seemed from decrease of sunshine by

long raining season,

2) The effects of uniconazole, fog and fan
treatment on the growth and flowering of

several Cymbidium cultivars

(1) The effects of uniconazole, fog and
fan treatment(UFF) on the growth and

flowering of Green Sour ‘A One’(AO)

The leaf growth was retarded to 16.8cm, at UFF which is
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50% of 33.2cm of control but there was no significant
difference between highland (MKC) measuring 30.lcm and
control, Number and width of leaf were slightly
increased,

Flowering was accelerated about 2 weeks by UFF
treatment. There was no significant difference in the
length of inflorescence regardless of treatment.

The number of inflorescences were 3.0, 3.1 at control
and MKC respectively, but increased to 3.4 at UFF.

Abortion rate of inflorescence was 15% at control, but

not manifested at UFF and MKC.

(2) The effects of UFF treatment on the
growth and flowering of Music Box

Dancer ‘Ballerina’ (BA)

The Growth of leaf was retarded to 50% by UFF treatment
like AO, but no difference in control and highland. The
number and width of leaf increased slightly by UFF
treatment,

Flowering was accelerated 12 days by UFF treatment. The

length of inflorescence was slightly increased to 46.1cm
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at UFF compared to 42, 4cm at control.

The number of inflorescences increased to 3.9 at UFF
compared to 3.1 at MKC and 2.9 at control,

The abortion rate of flower bud was 20% at control, but

were not manifested at UFF and MKC.

(3) The effects of UFF treatment on the
growth and flowering of Mini Dream
‘Golden Color’(GC)

The growth of leaf was remarkably retarded and width of

leaf increased by UFF treatment like BA,
Flowering was accelerated to 10 days by UFF treatment,
The number of inflorescences was increased to 1.3 at
UFF compared to 1.0 of both control and MKC,
Abortion rate of inflorescence was decreased to 5% at

UFF compared to 10% at control,

(4) The effects of UFF treatment on the
growth and flowering of Mioke

‘Pieta’(PT)
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In PT, leaf growth was retarded to 50% and number and
width of leaf were slightly increased by UFF treatment,

Flowering was accelerated to 10 days by UFF treatment
like GC.

The number of inflorescences was 2.9 at control but
increased to 3.7, 3.9 at UFF and MKC respectively.

Abortion rate of inflorescence was not manifested at

UFF, MKC compared to 10% at control,

(5) The effects of UFF treatment on the
growth and flowering of Pine Clash

‘Moon Venus’ (MV)

In MV, the growth of leaf was 60% retarded and number
and width of leaf were slightly increased by UFF
treatment as other cultivars,

Flowering was accelerated to 8 days by UFF treatment,

The number of inflorescences was 3.0 at UFF, 3.1 at
control and 2.7 at MKC.

Abortion rate of inflorescence was not manifested at
control, UFF and MKC,

As seen in the above results, in MV leaf growth was
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mostly retarded by UFF treatment unlike above four
cultivars but the forcing effect of flowering was lowest

among S5 cultivars,

(6) The effects of UFF treatment on the
growth and development of flower bud of
Lovely Moon ‘Crescent’(CS)

In CS, the growth of leaf was 41% retarded and width of

leaf slightly increased by UFF treatment.

The length of inflorescence, which serves as index of
development of inflorescence, was 35. 1cm at UFF, 36.8cm
at MKC compared to 32.5cm at control. The development of
inflorescence was fastest at MKC, UFF and control in
order,

The number of inflorescences was slightly increased to
1.5 at UFF compared to 1.3 at control,

Abortion rate of inflorescence was not manifested in

UFF, MKC compared to 20% at control,

3) Conclusions

From the above results, with slight differences, all
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cultivars used in this experiment retarded in its
vegetative growth and accelerated in its reproductive
growth by UFF treatment compared to control.

Especially in A0, BA, GC, PT the flowering were
accelerated to above 10 days compared to control and in
BA, GC, AO the number of inflorescences was increased,.

But in MV the vegetative growth was most greatly
retarded, but flowering was least accelerated to 8 days
by UFF treatment compared to other cultivars.

This result is thought that the reactions of UFF
treatment are different from cultivars.

Also with difference from cultivars, the number of
flower buds was increased secondarily by UFF treatment
like 1st and 2nd years,

From this year's result the abortion rate of
inflorescence in summer was decreased to under 20% at
control compared to 30% of average year. This is thought
because as shown in the comparison of temperature, the
temperature was lower than average year due to long
raining season. But in this year the abortion rate of
inflorescence could be reduced to the rate of highland by

UFF treatment as average year and UFF treatment was

_35_



judged as considerably effective method of preventing

abortion of inflorescence of Cymbidium during hot summer,

4) Synthetic Conclusion

To Jjudge synthetically from the above conclusions,
every experiments were executed properly and uniconazole,
fog and fan cooling treatment in hot summer was
considerably effective in preventing abortion of flower
bud of Cymbidium and could be evaluated as practical
technics for cultivation which could be substitutional
technics for costly highland transportation.

But the development of inflorescence manifested
differences from cultivars by uiconazole, fog and fan
treatment., This should be fully considered when applies
to practical cultivation. Especially mid and late
cultivar which slowly develops flower bud like Lovely
Moon ’‘Crescent’ was judged not suitable for this
technics,

In case of Cymbidium pot production, the number of
flower bud is key point in deciding its quality and
price, In the studies, along with prevention of abortion

of flower bud as the number of flower buds was increased
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at treatment compared to control, Cymbidium pot’s quality
and price will be upgraded by this technics,

Also as this study’s results show the leaf growth was
properly retarded for good ornamental value and for more
spaces at unit area which means the efficient use of

facility.

4, Suggestions on the Practical

Application of the Studies

1) Suggested new substitutional technics for highland
cultivation of Cymbidium during hot summer,

2) To applicate this technics of forcing culture of
Cymbidium as substitutional of highland cultivation,
it is requested to use as a guidance for Cymbidium

growers and support from government is needed for

wide distribution,

3) In this study the leaf growth was retarded by UFF
treatment, therefore the increase of pot numbers at
the unit area could enhance the utilization

efficiency of facility.
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4) The results could be applied to all flower plants
which are difficult to be grown wunder high
temperature, especially to high value added

Phalaenopsis, Cyclamen, etc.

- 38 -



CONTENTS

Ch. 1. Introduction -=-=---meemmo o e 44

Ch. 2. Materials and Methods -------------omooommm e 48

2-1. The effects of time of Uniconazole treatment and of fog
and fan treatment on the growth and flowering of Cymbidium

(1St year) ~=-m=mm oo e 48

2-2. The effects of Uniconazole, fog and fan treatment on

development of flower bud and on the contents of sugar and

activity of GA like substances of Cymbidium {2nd year) ------ 49

2-3. The effects of Uniconazole, fog and fan treatment on the

growth and flowering of several Cymbidium cultivars

Ch. 3. Results and Discussions ------==--=-=mmmcmcmmmommcamon 53
3-1. The effects of time of Uniconazole treatment and of fog

and fan treatment on the growth and flowering of Cymbidium

3-1-1. Environmental conditions of lowland (Pusan) and highland
{Mt, Kaya, 850m above the sea level) --~---=cmommmmeunam.o 53

3-1-2. Change of leaf temperature by fog and fan treatment at
3-1-3. The effects of Uniconazole, fog and fan treatment on the

growth and flowering --------=-=-c---momcemm e 54

3-1-4. Conclusions -=-—--====--mmmm oo e 55

-39 -~



3-2. The effects of Uniconazole, fog and fan treatment on
development of flower bud, contents of sugar and activity of
GA like substances (2nd year) ----------=--coccommmmm_ 63

3-2-1. The effects of Uniconazole, fog and fan treatment on the

3-2-2. The effects of Uniconazole, fog and fan treatment on the
change of fresh and dry weights -----------ccomeem____ 63
3-2-3. The effects of Uniconazole, fog and fan treatment on the
development of flower bud ------------mcommme 64

3-2-4. The effects of Uniconazole, fog and fan treatment on the

contents of sugar and activity of GA like substances ------- 64
3-2-5. Conclusions ---=------=-ocmommom mmmtemmm e 65
3-3. The effects of Uniconazole, fog and fan treatment on the

growth and flowering of several Cymbidium cultivars
(3rd year) =------mmm oo 74
3-3-1. Temperature and amount of insolation of Pusan and Mt.
Kaya —====-m-mmm oo oo e 74
3-3-2. The effects of Uniconazole, fog and fan treatment on the
growth and flowering of Cymbidium cultivars ----------—---—- 74
® The effects of Uniconazole, fog and fan treatment (UFF) on
the growth and flowering of Green Sour ‘A One’ (AQ) ----- 75
@ The effects of UFF treatment on the growth and flowering of
Music Box Dancer ‘Ballerina’ (BA) ---------moommmomaaa o 75
@ The effects of UFF treatment on the growth and flowering of
Mini Dream ‘Golden Color’ (GC) ------=---ccooommmemmmac 76

@ The effects of UFF treatment on the growth and flowering of

_40-



Mioke 'Pieta’ (PT) ---------ooooommommm 77

® The effects of UFF treatment on the growth and flowering of

Pine Clash 'Moon Venus' (MV) -------commmmmmoem 77

® The effects of UFF treatment on the growth and flowering of

Lovely Moon ‘Crescent’ (CS) ----------ccommmmmmoemo 78

3-3-3. Conclusions ---====-==-ooommmm 79

Ch. 4. General Discussion ---------ooommmmmommo 94
Ch. 5. References ---------=--moomomm . 99

-41 -



L L S 44
A — 48
A1 UniconazoleA2lAl7leh £8 % 8§ QWM Hulcle
o 3% R Azl BlAE FRORIE) ---mmmmmmmmoeoee 18

A2 Uniconazolezl &F Q! ¥F WA e|7} vt ohest gl
W, 2 GARARE A Y Aol njxls d¥(2xdE) --- 49
#)33 Uniconazolex} w7 B ¥F BLAz7 o8 FF Aty

2% 9 o] oA FYEAEE) -----mmmmmm oo 51

A3 A W DA o 53
#|178 UniconazoleX e|A]7] &} 5 U ¥F wdztAe] AlZc)zt Hujc)&
o B gl A ujXe FVUAIE) ----mmmom - 53

1. B (F41h) et =gx(Ftopsd aid 850m)2te] BHF2H ------- 53

2. ofET A BF YAz Y J2HE} oo 54

3. Uniconazolez} &F % #F WZAAe7l B % o] njx]&

R R — 54

4, & o 55

#|24 Uniconazolez} ¥F X ¥F A7t Hulc]ge foh2st o
W, SEP CARAHEE Y #igel nlX& V(2 E) --- 63

1. Uniconazolez} &% Q! #F YztAe]7l BKol njA 4% - 63

2. Uniconazolez} £% W ¥3F7] YA el7t BAF AEFY ¥
P 63

3. Uniconazolex} &5 o ¥F A els} Hopdddo] nx& 4%

4, YL GARAHEAY Aol t]X & uniconazolext ¥ F W ¥

T EIE T L S —— 64

- 42 -



I T —— ————-- 65
#1348 Uniconazolez} &% W HF YAz} o8 EF9 Avrj

A% U Aol e FYEBAIE) ----mmommmmmmmmmomeoo- 74

1. FAtz} gtopate] 7122t GAPHR ---oommommmmoo-- smmmooe- 74

2. Uniconazolez} &% I ¥F dzZAe|s} Mujrjg &34 2%

EU I L R ——— 74

7}. Uniconazolex} % QU 3F w3zt 2](o]3} UFF)7} Green Sour

‘A One’(©]3} A0)S] % B Aol oXE FY —---mooo-- 75

L}, UFFA{2]7} Music Box Dancer ‘Ballerina’(©o]3} BA)2] A3z q
LI L R —— 75

t}. UFFA2]7} Mini Dream ‘Golden Color’(o]3} GC)&] A3 @ 7

Blo] DA QR —-eemmmmemenoooooooeeeoo e 76

2}, UFFA 2|7} Mioke ‘Pieta’(°]3} PT)9] A& @ si2lo] njz&=
N 76

a}, UFFA2]7} Pine Clash 'Moon Venus'(©]3} MV)e] A8a} oI i3}

of X By oo 77

v}, UFFA2]7} Lovely Moon ‘Crescent’(o]s} CS)2] A2 o 7i3}oi
e R ———— 78

T 79
A% FTA - 94
L S — 99

- 43 -



A 1

b,
(=]

- 43-

1~




iz ME

2
N
)

BAE FUNY IMFAIA L] FAHA 78Rl 2] et vde
M2 JAB71E R23 ook 53] ZF71AAS Usds Fo2 gL
I, AL T ThE ZolRth A ElFo] o= ot whelAd Bgaid]
ol Azle] $71E FHIL VA o YA AdME A HES
8217 st A7l AEA FF3he ol FARTIE Fosictn A%
Hr}

Ao

o

S2 deh ‘96dE HNa%E B 80dEo) vl it 259
o, AL 4.2v), F9 147 L89S 238]E FIAcHEE Y.
1997). &3] FuolM LHEE AHNFF /ME IS AFS Hol: A
AT S HRY ¥ FRE A 106932 B F 100%0] sirke A%
& Hoifiy BV|Ho2® AT 30% o] HAE&S R Ago|ci(y &,
1995).

EY 96Ux HIeqlef 2,508u B F gibo] 2,206 R 88%E A}
zstden AL 7t Sl AcHEHHE. 1997).

e Ao 4u]xFY shid dEx ‘96d= A3} 4¢of 18,588,801
AQZF Aujc)-g2t 2 g3to] 7,6959660M0 08 198 A stAcH B&
¥Ry 2—. 1998).

olg} o] Hu|] & UL 2 s F7t S o U3 &L
2o & 7154 T2 BAUE UMYl wE Ut 245 oiAE
24 Aol Wiz & 4 oo, |

rlo

53] Avuici&2 oiE gtel vi3jA URgo] w3 Fsie Agujrt &
o|3t7] wigel ¥2l uz} J1FxAe= B of ¢4 HEI e 2E

- 44 -



th 2y A2 o3 Hojualg Uste] ERste €A AYga
odx A& Fol $7l4Fol Yot EAS 33 Urk(Brundell} Povell.
1985, M. 1980, Powell 5. 1988, =} . 1994, . 1995.1996, F
5. 1989.).

At £ stAln o] ¢ ol Wx|slA] A% HLHU d3s
1970 ci 58] 2 G20l AAgo] gton BwNa|(A3} & 1994,
8 5. 1989.), EFA2(HH*. 1988), HAZHA|ANe|(Ohno, 1991), 1Y
ol Faul(BEO 5. 1978, FHE=} @E, 1984.)2] Wfo] BaFo| Yc}

T ANclE] B9 A 22Alcle APl 2fulsty] g
TE HA dxe] NEAEE solshe HAR S B8 BN E A
o2 Epidol Wzl ¢jon|, EFo] A% YANE 442 B4 @ 2%
& dzled gAY e AAI 22 YFzAA AHels ALy
Yol ¥yso] Al 7] wWiRe] ¥HAHoE: HLHA gz vk
1992). Zgz|olFAull= F4ot Fulwt sfPAch A2 S s
718 F2 Aubio R Hol odon dEoae guta Aupries Y3y
so} olch(#t3. 1988).

f2l UellMz 821 4% H77 stA S sl Y ez
2ol FAlE AMEFt Jeut AP g Ay, A, Be], et
T3 FUFol U= &2 AT AFu7t B o 2,0008 08 34T A
uiste] 3E3 dteul S ul§ < 8,0008F 1/401u XA b ohz}
Aol FZule 24& Fellol st HARE § AW, 33, ZEA
ez g FAES Y=l Qi

upehd StAILZo] 2%t BolALE ZIRIRE Wz} AW vj g0 T iz
¥ 5 e M2 ciATleo] A AFolch. EY ciNrlgo] uER
BARIHE WE 4 & 8u olyel FudHes BAYo| Fso &

_45—



7teGF ool 7lod3tA © Aes gA¥ch

(1995, 1996) 3tA gA] olFAulY ciAlZlg AU AHY 2=}
& A7l Siste] $4H(BA Y sloll(3gA]) Y] ol FxiulE AA)stdch
3 A3 FA = AgA ) v 257 2 AL E8lL fEE 1 U
A2 o B3| oty 2x7t olrh oly AXEHY A 127
Bzl Aujt] Hofaaly FHUL FIRIE Axle paTthed 4=
T FFoll o3t o3 HAFAY =R ExlE okt 120 2% IR &
ZI2 FAREol HopgRo] FE3] o1 &HA| R3ly] oz pAstgch

#HE=t BR(1984)= P=|olFu] HEE ¥ Azt 7 35T ol
7120] 3% U= B3 A7 TARIA] Ut RS 2BAqME
7125132} Bato] ofn Folzte] 2xxlo], daly, %, BF 5o
BB 20| Hopudte] F&3A 283ty wjEoleta e, oA
(1995, 1996)¢] HEdzE ALHNFE= At & 4+ Ut

utebd FRME g2t 73 =3 223 oftn e FUkA] 4
HAs FA SHALLZe] &2 Holua} WA7} sHeY Aow AW

2 Aol 2%A olFAule tArl&S MUstnal, 1apdEE 8
A 227 AniciEe] Hopzate] €dg AAS ¢zt A AF3Y
EEAE BUAY HEA AHAAE vehie triazoleA A3A|
uniconazoleg A&t Aelex, AMe|Al7lol tisiA g3 ojte] 1
A= 718 R T WPl vighg ol gt YARES wAFE
WS ol§3loy ofte] HeAjAtie] oy zApsigon, 2apdEE 13}
dxe] Agold 713 2 Mejwbds ey, ¥ejdd Fdod4 7
P87 st GARAREH S VA2 Y el Holo] wUwttelE =}
dtoden, RS E AEL Aulr|go]l BE §Fo] HEHos A8d 4

A2

s

-46-



Atstaict.

- 47 -



H 2 3

- 47-1-




M2z A=z 9 gy

A1 UniconazoleM2|A|7]1&t &F W FHF JziA g
Al Ztej 7t Adwle]e] B3 d sf3tel njxj=
RO BAACRY

Bz 29 A2GE FUAN 2 AL dulclg Holaate F
£ AUS F2 T2 thgol A% 9o A ofzt o] 2} T FY F
ol ol o] &= X3}y w2 FAWHch ulztA o)
FH BA] IL3ME Holaate] LA} FHel

|
Re 2 BAAEY 1xpd o= of 5l Wier A3 E $3sldr}
1. AEAME : Cymbidium Mini Dream ‘Golden Color’
2. Si2}A] uniconazoleX gl A]7]of &j3 Qo] AR
7}, FAledA) : uniconazole(0.04% A))
L Aelex @ ey o BEY 182 I E 9o Az
th. MelA7] o 2gR|e]FAAE JIE LR 40, 20, 1¢A Ae
3. ot EF 9 BF JzA ] Aol ¥ AMZAA

oft RN &Y B FEYA BEIFS 1.8ws)

& AHste] WAREE wolt: WS Astdrt

-48_



7h. Mg chee] Ho|E = WE A sidct
522t BF - 62F 502 BFI] 75 - BEIII €A FAY
402 % 523 B7
U NlAz: Hel 1 Baje
Xel 2 18:00 - 22:00
Aeg] 3 22:00 - 02:00
xel 4 02:00 - 06:00
A2l 5 18:00 - 06:00
th AejAl7] : aBAelA st A

4. 3133=x] o]Fzhuy
7h o1& FhokiH(3d 850m)
. olFAjui7]t ¢ 64 26U - 949 7

5. ZAILE
2%, ARGR, HolTAME, ARNI], HAR, st HAR,
e, S4E, AN 5

A2 Uniconazolez} &F W TF WdZtA 2|71 4]
U8 FoRist g udd, I GARALE
Ao ol mA FF(2AAR)

- 49 -



2252 dFe 14 AdolM 713 AU Mgy By,
BefH A &AM 2APBl] M2 E Au7j&S olBFH o2 FUYS A
Bep g e & st 3o olon o3ty WHoz AF
& %3t

1. 488 : Cymbidium Mini Dream ‘Golden Color’

2. %A uniconazoleA 2]

7}t FAA @ uniconazole(0,04% ) A))
U AElss % Ay : 3EY 158 YE gl ANz
th AglA]7] ¢ 59 11

3. % % BE 4N
=7 % 8T A Y2 1Apd e YA siden
A2jAt 9 A7l otefet gt

7t MEAT : Ael 1 FAe
Azl 2 16:00 - 24:00
L AelAl7] - 69 20994 10

4, RAIBE
HZFF 9 A=, 945, dANF, AES, YohudAe), g&A,
GARA, Holirkg, A7, MR, A4, 434, 3}

ol
o

=
-2

- 50 -



A3 Uniconazole} &% U HE PztAe|7} o7
=32 HulvlEe A% U Ao nx& o
F(BAEE)

2Apd ] AFoA An|cl&e] 4% g sisgelol nlXE AHA] unico
nazole3} ozt 5 o BF WAAelY Azt olBHos FYsgorg
IAE AFoME 2ApdEe] AFAANE viYeE AR E AMulslgol B
< 530l d8H2= A8Y F Ud=AY 441E F2 AiEHE B A
35 Ausle AEsta B deiFA Qe ¥ylsted 3o] gl
oo} &2 chet Prh

1 Az

7}. Mioke 'Pieta’

1}, Music Box Dancer ’Ballerina’
t}. Lovely Moon ‘Crescent’

2}. Green Sour ‘A One’

o}, Pine Clash 'Moon Venus’

H}. Mini Dream ‘Golden Color’

2. 92}A] uniconazoleX g

7} FA1e¥A] : uniconazole(0.04% YA)

U Aelexs R Ay EY 122 YR ¢ A
th Mejajsl : 59 1y

-5 -



3. 2F W uF dFgAe
7 % B3 S3Aee W2 149 FUSHA e
AeAt W A7l& olzfet Zrh

7} A elA)Zt ¢ 16:00-24:00
. MeAj7] ¢ x| olEAulrI iz Bd Y

4. 33| ojF =l
ZhoprH (3 850m)oll A 79 11UFE 949 23U7HA] A4

5. ZAIYE

d%, 4F % g5 HolmAlE, AT, BAR, NP, L4
37, 712, dAL §

- 52 -



H 3 &

- 52-1~-




M3z g3 ¥ 2%

A1 UniconazoleX 2]A]7]2} &5 W FHF WdztAg|
AlZtej 7} Aduje]ge] A3 9 sfsle] m]=
FF(1AI =)

1. BA(F21)8h 232 (7hokd 32t 850m) 2fe] HAH=z A

33| ojFAuir|tF 2 FRlet nPAeY JL, X, WAIP] W
+ ®1, 2, 33} gl

BA(FADY B¢ 79 F& ol FFE I o] FH3| P53t 84 204
Z7tA] 3t 35T o] ot 4T P Foizt BF J-2Aeh} 2 4E <l
on 1 ojFolls Fob2 BE MA3| s17sts] Alztsiact. aeix|(sjopat
3y 850m)8] A% o] 7|NF FUL 0TE A LEGHOL} o}t 17T
BE7t A=At 3 ol Folles B8 ulstA g 7o) #1737 A2
Aot 53] e 2 3173Fo] Ak E 1).

B9t nP=) 2] FEHI: AY vy FPoE Fuprl 64 LAY
B 78 F<371R7t thE Al7lef vl 27t &okth a2y 23, ¥
AMgE B HIAFEE ABAJ} FARC 6CTHE &2 WM, AAGE
+ 2 2|7 B Rl 8THE WATHE 2).

drtge] Hile 2o UE Fopl Bue 74 3¢ ol¥F 243
FOIX|L 89 FE olF MM ZAsH] Alztsigct. naR|e] Pajare
ol v|3] 3% BF 74.2 cal/cn’yt &9t} ol 22 jagx|e] =

- 53 -



T &7 AL o =} 7|2 EEMol FHJ| WY Rew ¥
st

o2t ol Pl Bx|of Hl3| HF7| o] g Bak o2} Fopte
Y227t 23 E¥ dapeo] B4ty djfoll 227] Ault] &Y 3olaa}
& YRSkt AU Rew wgixct

2. OfAEF R BVF YA o G243

oft Azteid EF W BF YAzl A d2f W= Y, 59
t}.

FA2e B¢ 224G o] 7 on 1 o)F NAF 74
AlZste] Ay SE7] Aol by Wit Fajzle] nis) BE @ #E iz
Hzlol M g2 sAstATHE 4).

ol 23S AlIJEE YF o2 Ueld Zlo] ¥ sojch EF o UF
Ztxelo] 2%t H29] IFE}E ANVhEE Bl 2 Yl 6213 10
A7t21e] Aelzh 3.2C, EFA i 10X 5E Ay 2471218 Ae)st o,
6T, AiHYA A1y 2458 627 Helst 0.2C, 223 MY 6x]5E
A 6A17Ex1] A2ls} 1.3CE 2x9Aes} 713 ol dct.

ojgf o] XA Yol J2 sF AT THY i Al To] AE4F w}
ol AL BigEst Ul olxl7] Bl £5o BE WztA
eloll 2isjA 7]3td ] wAgo]l Ay oz At

3. Uniconazolez} &% W ¥F JAA|sl 43 o Ade] nx=

Eky



9§24 uniconazolez} EF B ¥F W¥ztA 27t 4lujt]-2 Mini Dream ‘Go
lden Color'2] %ol njx: G2 & 63} rh

are3=] ol F2ul7ItE 2] e1e] AL uniconazoleA Elof oJ3iA =] =
dem Aexsst wEsE qAEA7t 2ich B 22A] o] FAujol o
qAE o] HPL AA=AHE 6). &L 9+ 47 3en, 103 FE
E Nt & Aol Rolx] Qglch.

Stob= Aelol 2A3A BAsHA F7hstact ol& W uniconazoled}

EFAE X 42 B9 Hotrt BF 1.27] wAstH o} A3 unicon

azole@re] Mel2x o} 27] A= WPsldon, tRo] £F g #F Yz
Azelo] 2siM HJ5HLE Mol Ao FIlsHe ZH¥S BAch

FE/NHLL FA e 129 1690 13l uniconazoled} £F 3 HBF Y
ZAzlo] 3AM B 10U = FAHACL

B A 227] FAAufolA s EA7F He A 2AE B
30%of] wlshA HAAMe]FoT 10% JE AR

rlr

4. 4&

ol’e] A%E P AA uniconazolezt £F W HF WAL 27
FLEBNAA Fo BRE AAstn, HEAY 22& Wi 2o o
A BARRIAQA Hohiehg YU Bl ohz} HolPMHE HAE A
& uehigich £ £ A F3AA FEAY 3o} AR E unicon
azolez} 2§ 9 V37| YA eol AN 1PA] £2202 W¥E 5 U

- 55 -



t}.

a8y & AdgeAE £23 QU uniconazoled] HelA|7|et £F % #F
YzhA el Az £85hx Wgteh olEt A= AdaAgd vt
chdgo g g&o] wiE AdAgel v3A Helof 2yt whge] JHo] vjazy
A7) dEos Bzt wrebd dAlAulo] 28317 It Mg es
t G Ee] HAY A N EAY &2 & 1Y o, YA unic
onazole2 31¥z|o]F 40QAFo] Helstn £F I BIFJ] ddHeY A
Fele 2AYEE FE7 golAle ¥ 12717} vijtA Y Aoz g
th E= EF 9 fF71A 0] % gL AN §E7F W AT
7t A2 ol7] wifel] FYPRTIE G245 T4 U] He &MY
¥ 4A] F=HE Mk A= 2T S Ao AL

- 56 -



Table 1, Maximum and minimum temperature at Pusan and

Mt. Kaya during highland cultivation,

Temperature(C)

Period
(month/day) Pusan Mt. Kaya
Max, Min, Max. Min,
6/26 - 7/02 26.9 19.6 27.0 14.5
7/03 - 7/09 23.3 17.3 23.2 13.4
7/10 - 7/16 27.9 20.1 28.0 17.6
7717 - 7/23 35.3 24.0 33.1 17.8
7/24 - 7/30 357 24.6 31.9 17.0
7/31 - 8/06 37.6 23.0 33.4 17.3
8/07 - 8/13 37.1 25.3 32.4 17.6
8/14 - 8/20 36.3 22.7 30.3 15.6
8/21 - 8/27 30.3 21.3 20.6 15.3
8/28 - 9/03 32.6 18.3 21.9 12,7
9/04 - 9/07 30.2 17.8 20.5 10.5
Mean 32.1 21.3 27.5 15.3
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Table 2, Maximum and minioum humidity at Pusan and
Mt. Kaya during highland cultivation

Humidity(s)
Period
(month/day) Pusan Mt. Kaya
Max, Min, Max, Min,
6/26 - 7/02 90.4 72.0 95,0  60.1
7/03 - 7/09 82.4 67.0 96.0 51.4
7/10 - 7/16 93.6 72.3 97.1 60.4
7/17 - 1/23 92.9 55.3 98.6 53.2
7/31 - 8/06 91.7 48.7 98.0  43.1
8/07 - 8/13 92.9 46.3 97.0  40.4
8/14 - 8/20 94,9 50,0 98.0  45.0
8721 - 8/27 90.6 63.3 97.3 55.4
8/28 - 9/03 93.6 53.7 97.4  43.3
9/04 - 9/07 95.0 58.0 96.0 50.0
Mean 91.9 58.7 97.2  50.9
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Table 3. Amount of insolation at Pusan and Mt, Kaya
during highland cultivation.

Amount of insolation (cal/cm®/day)

Period
(month/day) Pusan Mt. Kaya
6/26 - 7/02 200.7 231.4
7/03 - 7/09 207.5 321.5
7/10 - 7/16 213.3 269.7
7/17 - 7/23 300.6 417.7
7/24 - 7/30 296.7 409.4
7/31 - 8/06 317.1 391.4
8/07 - 8/13 240.5 344.0
8/14 - 8/20 240.5 309.5
8/21 - 8/27 145.4 184.0
8/28 - 9/03 193.0 259.2
9/04 - 9/07 135.7 169.8

Mean 226.5 300.7
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Table 4. Leaf temperatures during fog and fan treatment.

Measurment Leaf temperature (C)

time
{tize:minute) Cont, FF18 FF22 FFO2 FF66

18:30 32.5 27.6 - - 27.5
19:30 30.3  25.2 - - 25.3
20:30 26.2 24.3 - - 24,2
21:30 25.9 24.8 - - 24.9
22:30 25.2 - 24.3 - 24.3
23:30 24.8 - 24.0 - 24.0
24:30 24.5 - 23.8 - 23.8
01:30 24.0 - 23.8 - 23.7
02:30 24.0 - - 23.8  23.7
03:30 24.0 - - 23.7  23.6
04:30 23.8 - - 23.6 23.5
05:30 23.5 - - 23.3 23.3
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Table 5. Comparison of leaf temperature with control and fog
and fan treatment.

Measurment Average leaf temperature (C)

time Difference
(time:minute) Cont. FF18® FF22 FF02  FF66 (c)
18:00-22: 00 28.7 25.5 - - - 3.2
22:00-02: 00 24.6 - 240 - - 0.6
02:00-06:00 23.8 - - 23.6 - 0.2
18:00-06: 00 25.7 - - - 24.4 1.3

*Fog and fan treatment time : FF18(18:00-22:00),

FF22(22:00-02:00), FF02(02: 00-06:00), FF66(18: 00-06:00).

- 81 -



Table 6. Effect of time of uniconazole treatment and of fog and
fan treatment on the growth and flowering of Cymbidium
Mini Dream ’‘Golden Color’,

Treatment Leaf* Flowering Inflore- No, of No. of Flower bud

growth date scence inflore- florets abortion
FF* o (cm) (month/day) length scences (%)
(cm)

Cont, 31.1 a" 12/16a  35.6 2 13.6 30
Cont. 5/05 16.9 e 12/12 ab 36.1 1.8 12.9 10
5/25 18.3 cd 12/10b  34.8 2.2 13.3 15
6/15 22.5¢ 12/13 ab 35.3 2.3 14.3 10

Cont. 30.5a 12/01 cd 34.9 1.8 14.7 15
FF18 5/05 17.2 e 11/29d 35.8 2.3 14.8 5
5/25 18.5 cd 12/03 ¢ 36.1 2.2 14.1 5
6/15 23.9 bc 12/02 ¢cd 33.7 2.3 13.0 10

Cont. 32.0a 12/08 b  34.5 2.1 13.5 10
FF22 5/05 17.0 e 12/05 bc 35.8 2.2 13.8 5
5/25 19.2 cd 12/06 bc 33.9 2.4 13.5 10

2.0

6/15 21.9c¢ 12/07b  34.0 14.5 5
Cont, 31.5a 12/09b  36.5 1.8 15.3 15
FF02 5/05 17.9 de 12/05 bc 34.4 2.8 14.1 10
5/25 19.3 cd 12/08 b  34.7 2.5 14.6 5
6/15 22.6 ¢ 12/06 bc  36.0 2.5 15.1 10

Cont, 32.0a 12/01 cd 37.4 1.9 13.3 10
FF66 5/05 17.0 e 12/04 c 37.9 2.7 15.2 5
5/25 19.3 cd 12/02 cd 32.9 2.2 14.5 10
6/15 22.0c 12/04 ¢ 35.5 2.3 13.9 5

Mt. Kaya 24.9b 11/13 e  36.8 2.2 14.7 5

* Fog and fan treatment : Details are described in table 2.

¥ uniconazole (0.04% granule) lg per pot treated at 5/05, 5/25, 6/15(m
onth/day) respectively.

¥ During experiment,

*Mean separation in columns by DMRT at 5% level
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Table 1. Changes in longest leaf and pseudobulb growth of leadbulb
of Cymbidium Mini Dream 'Golden Color’ treated with
uniconazole, fog and fan treatment.

Sampling Longest leaf Pseudobulb
Treatment date

(month/day) Length” Width  Length Width Thickness

(cm) {cm) (cm) (em) (cm)

Cont, 5731 4.4 3.3 3.1 2.2 2.0
7/10 13.2 3.0 3.7 2.3 2.1

8/20 17.4 3.2 55 2.9 2.4

9/10 18.0 3.2 7.0 3.8 2.7

UFF* 5/31 3.6 3.2 31 2.1 1.8
7/10 - 8.7 3.1 3.5 2.5 2.0

8/20 10.2 3.1 4.3 3.0 2.5

9/10 10.8 3.3 59 3.3 2.7

LSD 5% 5.1 NS 0.6 0.3 0.3

*uniconazole and fog and fan treatment.
"Leaf length was subtracted starting leaf length of experiment.
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Table 2. Changes in leaf, pseudobulb and root frsh and dry weight of leadbulb

of Cymbidiuw Mini Dream ‘Golden Color’ treated with uniconazole,

fog and fan treatment,

Treat Sampling Leaf wt Dry wt Pseudobulb wt Dry wt Root wt Dry wt
ment date ——— rate rate rate
(month/day) Fresh Dry (%) Fresh Dry (%) Fresh Dry (%)
(8) (g) (8)

Cont. 5/31 25.4 4.80 18.9 2.7 0.48 17.8 23.3 1.489 6.4
7/10 61.5 11.99 19.5 6.5 0.99 15.3 34.2 2.19 6.4

8/20 99.8 20.66 20.7 14.3 1.64 11.5 78.9 5.21 6.6

9/10 111.2 25.02 22.5 73.6 4.71 6.4 149.3 9.70 6.5

UFF*  5/31 26,5 4.98 18.8 2.6 0.47 18.0 25.9 1.63 6.3
7/10 57.6 11.69 20.3 5.9 0.33 16.5 42.1 2.78 6.6

8/20 98.7 21.02 21.3 155 1.97 12.7 95.1 6.47 6.8

9/10 101.5 24.16 23.8 62.5 5.31 8.5 131.8 9.89 7.5

*See table 1.
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Table 3. Effect of uniconazole, fog and fan treatment on the
flower bud growth of Cymbidium Mini Dream 'Golden Color’

Treatment Sampling No, of Flower bud Total flower
date flower length bud abortion
{month/day) buds (cm) (%)
Cont., 5731 2.2 0.9
7/10 2.1 1.9
8720 1.9 3.8
9/10 1.6 9.6 27
UFF* 5731 2.7 1.5
7/10 2.7 2.5
8720 2.5 4.8
9/10 2.4 11.8 11
*See table 1,
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Fig. 1. Developmental stages of flower buds of Cymbidium Mini Dream
‘Golden Color’.

A @ Vegetative, B : Growing point enlarges, C : Sepal formation

D : Petal formation, E : Column formation, F : Pollen formation
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Table 4. Effect of uniconazole, fog and fan treatment on the flower bud
development of Cymbidium Mini Dream ‘Golden Color’.

Treat Sampling Vageta Growing Stages of flower bud formation

ment date tive point
(month/day) stage enlarged Bract Sepal Petal Column Pollen

Cont, 5/11 20 2
5/31 10 12
7/10 2 17 2
8/20 1 6 10 2
9/10 16

-71 -

UFF* 5/31 5 15 7
7/10 10 10 7
8/20 2 10 13
9/10 24

*See table 1.



Table 5. Changes in reducing and total sugar and starch contens of leadbulb
of Cymbidium Mini Dream ‘Golden Color’' treated with uniconazole,
fog and fan treatment.

-72 -

Treat Sampling Reducing sugar Total sugar Starch
ment date
(month/day) Leaf Pseudobulb Leaf Pseudobulb Leaf Pseudobulb
(mg/g dw) (mg/g dw) (mg/g dw)
Cont. 5/31 - 15.7 18.5 53.6 33.2 18.9 17.7
7/10 14.2 25.6 54.8 52.5 14.6 31.9
8720 16.2 33.4 53.5 79.5 15.7 46.5
9/10 16.6 50.5 55.3 100.1 14.8 54.2
UFF* 5/31 14.3 18.9 57.2 35.2 17.5 19.5
7/10 16.5 29.9 56.9 57.6 17.1 34.7
8/20 16.5 47.6 55.8 85.1 18.2 49.2
9/10 16.9 67.8 57.9 129.8 16.4 65.5
LSD 5% NS 7.5 NS 12.9 NS 5.8

*See table 1.



Table 6. Effect of uniconazole, fog and fan treatment on GA like substances
activity of leadbulb Cymbidium Mini Dream ‘Golden Color’ at 40 days
after treatment,

GA like substances activity(%)”

Treatment Organ

1 2 3 4 5 6 7 8 9 10(Rf)
Cont, Leaf 85 80 80 97 94 90 70 65 65 64
Pseudobulb 8 101 95 107 109 115 75 84 80 85
UFF* Leaf 7% 75 8 70 79 8 65 64 65 62
Peseudobulb 90 83 %0 8 102 93 75 81 80 80

*See table 1.

"Rice seedlings(cv. Tanginbozu) bioassay : Percentage of 2nd leaf seath length over

GAs 0.© Olmg. L.
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Table 1. Maximum and minimum temperature at Pusan and Mt. Kaya
during highland cultivation,

Temperature( C)
Period
{month/day) Pusan Mt, Kaya
Max, Min, Max. Min,
711 - 7/17 30.4 20.9 25.3 18.1
7/18 - 7/24 33.1 21.8 26.4 17.3
7725 - 7/31 30.0 23.3 25.5 19.3
8/01 - 8/07 35.7 24.9 29.6 21.4
8/08 - 8/14 311 24,7 29.8 20.8
8715 - 8/21 33.0 23.4 28.3 19.6
8/22 - 8/28 34.9 22.8 28.3 16.2
8/29 - 9/03 34.3 20.5 21.7 13.9
Mean 32.8 22.8 27.6 18.3
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Table 2. Amount of insolation at Pusan and Mt. Kaya
during highland cultivation.

Amount of insolation (cal/cm’/day)

Period
(month/day) Pusan Mt. Kaya
7/11 - 7/17 154.6 208. 4
7/18 - 7724 252.8 355.0
7/25 ~ 7731 109.7 165.8
8/01 - 8/07 237.4 344.8
8/08 - 8/14 172.0 222.5
8/15 - 8/21 151.3 254.6
8/22 - 8/28 230.7 339.5
8/29 - 9/03 236.1 361.0

Mean 226.5 300.7
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Table 3. Effects of uniconazole, fog and fan treatment

on the leaf growth of Cymbidium Green Sour

‘A One’
Leaf” Leaf No. of
Treatment growth width leaves
(cm) (cm)
Cont, 33.2 2.3 10.6
UFF* 16.8 2.5 11.0
MKC” 30.1 2.5 10.4
LSD 5% 1.8 NS NS

*Uniconazole, fog and fan treatment
"Mt. Kaya cultivation

*During experiment
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Table 4. Effect of uniconazole, fog and fan treatment on

the flowering of Cymbidium Green Sour ‘A One’

Flowering Inflore- No. of No, of Flower bud

Treatment date scence inflore- florets abortion
(month/day) length  scences (%)
(cm)
Cont, 12/15 42.4 3.0 25.5 15
UFF® 12/01 40.9 3.4 24.8
MKC” 11/26 41.8 3.1 24 4
LSD 5% 3.4 NS 0.3 NS

*YSee Table 3
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Table 5. Effects of uniconazole, fog and fan treatment

on the leaf growth of Music Box Dancer

‘Ballerina’

Leaf” Leaf No. of
Treatment grow;h width leaves

(cm) ~ (cm)
Cont, 24.3 2.5 11.2
UFF* 12.3 2.8 11.7
MKC” 23.7 2.7 11.1
LSD 5% 2.1 NS 0.5

%Y*See Table 3
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Table 6. Effect of uniconazole, fog and fan treatment on the

flowering of Cymbidium Music Box Dancer ‘Ballerina’

Flowering Inflore- No. of No. of Flower bud
Treatment date scence inflore- florets abortion
(month/day) length scences (%)
(cm)
Cont, 12716 44.3 3.1 13.3 20
UFF* 12/04 46.1 4.0 14.1
MKC” 11/28 43.4 3.9 14.3 0
LSD 5% 2.8 NS 0.3 0.9

*YSee Table 3
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Table 7. Effects of uniconazole, fog and fan treatment

on the leaf growth of Cymbidium Mini Dreanm
‘Golden Color’

Leaf” Leaf No. of
Treatment growth width leaves
(cm) (cm)
Cont, 22.7 2.5 9.4
UFF* 13.3 2.5 9.3
MKC” 20.2 2.8 9.6
LSD 5% 1.7 NS NS

*¥*Gee Table 3
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Table 8. Effect of uniconazole, fog and fan treatment on

the flowering of Cymbidium Mini Dream "Golden Color’

Flowering Inflore- No. of No. of Flower bud

Treatment date scence inflore- florets abortion
{month/day) length scences (%)
{cm)
Cont. 12712 35.6 1.0 13.8 10
UFF? 12/01 36.1 1.3 14.5 5
MKCY 11720 34.8 1.0 14.1 0
LSD 5% 48 NS NS NS

*YSee Table 3
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Table 9. Effects of uniconazole, fog and fan treatment

on the leaf growth of Cymbidium Mioke ’'Pieta’

Leaf” Leaf No. of
Treatment growth width leaves
(cm) (cm)
Cont. 19.4 2.4 12.1
UFF* 9.7 2.5 13.1
MKC” 18.3 2.3 12.9
LSD 5% 2.8 NS 0.7

%¥*See Table 3
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Table 10. Effect of uniconazole, fog and fan treatment on

the flowering of Cymbidium Mioke ‘Pieta’

Flowering Inflore- No. of No. of Flower bud

Treatment date scence inflore- florets abortion
(month/day) length scences (%)
(cm)
Cont. 12/07 35.3 2.9 8.4 10
UFF? 11/27 34.5 3.9 8.6
MKCY 11/17 37.3 3.7 8.3 0
LSD 5% 4.8 NS 0.5 NS

*YSee Table 3
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Table 11. Effects of uniconazole, fog and fan treatment

on the leaf growth of Cymbidium Pine Clash

‘Moon Venus’
Leaf” Leaf No, of
Treatment growth width leaves
(cm) (cm)
Cont. 23.1 2.1 9.3
UFF* 9.6 2.3 9.5
MKCY 21.6 2.2 9.6
LSD 5% 3.1 NS NS

%Y *See Table 3
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Table 12. Effect of uniconazole, fog and fan treatment on

the flowering of Cymbidium Pine Clash 'Moon Venus'

Flowering Inflore- No. of No, of Flower bud

Treatment date scence inflore- florets abortion
(month/day) length  scences (%)
(cm)
Cont, 12715 48.2 3.1 10.6
UFF* 12/07 46.5 3.0 10.5
MKCY 11/20 50.1 2.7 10.7 0
LSD 5% 5.7 1.7 NS NS

*’See Table 3

-9f ~



Table 13. Effects of uniconazole, fog and fan treatment

on the leaf growth of Cymidium Lovely Moon

‘Crescent’

Leaf” Leaf No. of

Treatment growth width leaves

(cm) (cm)

Cont. 25.3 2.6 12.4
UFF* 15.0 2.8 13.1
MKC” 24.8 2.7 13.1
LSD 5% 3.7 NS 0.6

“Y*See Table 3
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Table 14. Effect of uniconazole, fog and fan treatment on

the flowering of Cymbidium Lovely Moon ‘Crescent’

Flowering Inflore- No. of No. of Flower bud

Treatment date scence inflore- florets abortion
(month/day) length scences (%)
(cm)
Cont, -* 32.5 1.3 7.5 20
UFF* - 35.1 1.5 7.4
MKCY - 36.8 2.3 7.8
LSD 5% 1.2 0.5 NS

*’See Table 3, "Not flowering
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