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SUMMARY

Title : Mass Production and Breeding of Promising

Insectivorous Plants for Pot and Indoor Garden.

Subtitle I : Selection of promising insectivorous plants for pot

and indoor garden.

Eighty-six species or varieties belonging to 13 genera in promising insectivorous
plants for pot and indoor garden were collected and introduced in vitro. They are 1
species of Brocchinia, 3 species or varieties of Byblis, 1 species of Cephalotus, 1
species of Darlingtonia, 19 varieties of Dionaea, 25 species or varieties of Drosera, 2
species or varieties of Genlisea, 2 species of Heliamphora, 1 species of Ibicella, 8
species of Nepenthes, 5 species of Pinguicula, 17 species or varieties of Sarracenia,

and 1 species of Utricularis.

Subtitle II : Development of mass—propagation methods using

tissue culture.

This study was performed to investigate the effect of materials, culture media,
medium components (growth regulators, nitrogen, sucrose, activated charcoal,
anti-oxidizer, agar), and medium pH on shoot regeneration in order to establish the

in vitro mass-propagation system.

1. Dionaea muscipula
The ideal material for in vitro shoot regeneration of Dionaea muscipula was the
upper part of petiole. Modified Parliman medium was suitable for shoot

multiplication. The highest number of shoot regeneration (39.8/explant) was
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observed on modified Parliman medium supplemented with 5 puM Kinetin and 1 pM
IAA among the various combinations of growth regulators and media tested, and
the shoot growth was relatively good. The best shoot regeneration was observed
on the medium solidified with 0.6% agar, but growth was better on the lower
concentration of agar.

The addition of MnSOs.4H2O and CuSO,.5H2O was favorable for shoot
proliferation, with the optimum concentrations, 22.3 mg L' and 0.025 mg-L"!
respectively. Anti-oxidizers, such as PVP, DTT and DTE, inhibited the regeneration
and growth of shoots. Ascorbic acid and citric acid were favorable for shoot
regeneration with the best results on 200 mg - L' ascorbic acid. Activated charcoal
had great influence on the shoot regeneration and growth. The maximal shoot
formation, 83.5 shoots/explant, was achieved on high concentration (2%) of activated
charcoal. Dark pretreatment, up to 4 weeks, enhanced shoot multiplication and

growth.

2. 6 species of Drosera

Six species belonged to Drosera had a different response to culture condition.
The best shoot proliferation from leaf sections of Drosera species was achieved,
when cultured on MS medium containing 0.02~0.05 pM kinetin and 0.005 pM IAA.

Drosera species showed generally low nutrient requirement. The highest shoot
production was obtained with 1/4 strength of MS medium for D. binata, D.
capensis, D. burmanni, and with 1/2 strength of MS medium for D. spatulata, D.
tokaiensis, than with any other strength of MS medium tested. The nitrogen
requirement of Drosera species were also relatively low. The maximum shoot
regeneration was achieved when cultured in 1/4 strength of nitrogen contained MS
medium, except D. tokaiensis and D. burmanni required 1/2 strength of nitrogen.

The optimum sucrose concentration for each species was different, such as 4%
for D. binata, D. burmanni and D. spatulata; 3% for D. capensis, 2% for D.
tokaiensis, 1% for D. rotundifolia. In general, activated charcoal had positive effect
on shoot proliferation, but had negative effect on root formation of Drosera species.
The best shoot regeneration was achieved on MS medium containing 0.05%
activated charcoal for D. binata, D. burmanni, D. spatulata, and 0.01% for D.

capensis, D. tokaiensis, D. rotundifolia.
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Shoot regeneration of Drosera species was better in MS liquid medium, except
D. capensis and D. spatulata showing best results on 0.6% agar. The maximal
shoot proliferation was achieved on the media adjusted to pH 4.5 for D. spatulata

and D. burmanni, pH 5.0 for D. binata, pH 5.5 for D. tokaiensis respectively.

3. Byblis liniflora

In order to establish and optimize an in vitro micropropagation method of Byblis
liniflora the effects of plant growth regulator types and concentrations on shoot
proliferation and callus formation were investigated, using node explants. The
highest number of shoots (16.7/explant) was observed on medium supplemented
with 10 pM BA and 2 pM IAA. The callus formation were most effective on
medium supplemented with 10 uM BA.

4. Sarracenia purpurea

In this work, in vitro clonal propagation of Sarracenia purpurea was obtained
from seedlings germinated in vitro. The shoot proliferation was most effective on
medium supplemented with 1 mg - L' kinetin and 1 mg - L' NAA. The sucrose
concentration had a dramatic effect, with 5% being optimal, while varying pH level
of media had only a moderate effect. Shoot proliferation was promoted by the
addition of ascorbic acid and citric acid, and optimum content of activated charcoal was
5%. The regeneration capacity of explants was influenced by medium type and agar

content, the highest number of plants was obtained on Parliman liquid medium.

5. Drosera alelea

The highest number of plants regenerating from leaf explants of Drosera alelea
was obtained on medium supplemented with 0.02 mg-Lf1 or 0.05 rng'Lf1 BA. Shoot
proliferation was more effect on modified Parliman medium than any other medium
type, but root formation was improved on 1/4MS medium. The highest shoot
production was obtained in 1/4 strength of nitrogen contained MS medium, and
optimum ratio of NH4CI:KNOs was 15:15 mM. The regeneration capacity of explants
was promoted by addition of 0.3--0.4% sucrose. Liquid culture medium significantly

increased regeneration capacity of leaf tissue, but plant growth improved in 0.6-
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0.7% agar. The most effective temperature for plantlet regeneration was 25C.

6. Darlingtonia californica

Shoot proliferation from plantlets of Darlingtonia californica was most effective
on 1/2MS medium supplemented with 2 mg-L ' BA. While varying concentration of
total nitrogen source had only a moderate effect, optimum ratio of NH4Cl:KNOs was
10:20 mM. The highest number of plants was obtained in 3% sucrose and the
shoot proliferation was most effective on medium without activated charcoal. Liquid
culture medium significantly increased regeneration capacity of leaf tissue and fresh

weight.

7. Heliamphora minor

In this work, in vitro clonal propagation of Heliamphora minor was obtained from
seedlings germinated in vitro. Shoot proliferation was most effective on medium
supplemented with 1 mg - L' BA and 2 mg - L' NAA. The shoot regeneration
capacity was influenced by medium type, the highest number of plants was
obtained on MS basal medium, but plant growth was more improved on 1/4MS
medium. The shoot regeneration was most effective in NH4CI:KNOs =5:25 mM, but
plant growth was most vigorous in NH;CILKNOs; = 15:15 mM. Generally, low
concentration of sucrose (1--2%) was more effective on shoot regeneration.
Optimum agar content of medium was 0.6%, Liquid culture medium significantly

increased regeneration capacity of leaf tissue and fresh weight.

Subtitle I : Establishment of acclimatization conditions of

shoots cultured in vitro.

Experiments were conducted to find the optimal acclimatization condition for
plantlets of insectivorous plant cultured in vitro, various acclimatizing conditions

were compared regarding both survival rate and growth of the plantlets.



1. Dionaea muscipula and Drosera tokainsis

Growth of Dionaea muscipula plantlets was not influenced by soil media, and also
differences of anthocyanin or chlorophyll contents were significant among plantlets
grown in different soil types. The highest grow rate was observed when Dionaea
muscipula plantlets were acclimatized at 25C. Plantlet growth of Drosera tokainsis
was most effective in pots filled with a mixture of peatmoss:vermiculite (2:1), and
anthocyanin content was highest in peatmoss: vermiculite (3:1). Plantlets
acclimatized at 25C exhibited the further growth and chlorophyll content of leaf
was also highest at 25C.

2. 5 species of Drosera

Independent of species, the best growth of plantlets was observed when plantlets
were acclimatized in pots filled with peatmoss only at 25C, and plant growth and
shoot regeneration was more effective on 50% shading than any other shading

conditions.

3. Byblis filifolia

Survival rate and plantlets growth exhibited the best result when plantlets were
acclimatized in compost with fertilizer with 70% shading. Among the various
watering method, the further growth of plantlets was observed in spray irrigation
2 time/day. When Bpyblis filifolia plantlets transplanted to pots, wrapping was
effective, with 4 weeks being optimal, but soaking in rooting promoters, such as
Ruton, TAA (100, 200, 400 mg - L™ or IBA(100, 200, 400 mg - L) inhibited the

survival and growth of plantlets.

4. Nepenthes ventricosa

The best growth of plantlets was observed when plantlets were acclimatized in
pots filled with compost without fertilizer. Among the various watering method,
survival rate and plantlet growth, such as leaf length and plant width, exhibited the
best result in flooding 2 times/day. When Nepenthes ventricosa plantlets

transplanted to pots, wrapping for 1 week was improved plantlet growth.

5. Brochinia reducta and 16 species
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The optimum soil medium for acclimatization was so different according to
species, such as peatmoss:perlite (5:1) for Brochinia reducta, Drosera burmanni,
Drosera lanata, Drosera petiolarlis ‘all red, Drosera occidentalis ‘white flower’,
Pinguicula ehlersae, Pinguicula moranensis; peatmoss:perlite (3:1) for Byblis filifolia,
Heliamphora minor; peatmoss only for Cephalotus forlicularis, Dionaea muscipula E,
Drosera occidentalis ‘pink flower’, Drosera regia, Darlingtonia californica, Pinguicula
primuiflora, Sarracenia leucophylla f. red tubes, Sarracenia purpurea. Among the
various watering method, survival rate of Darlingtonia californica plantlets was
highest in spray irrigation 1 time/day, and survival rate and growth of Darlingtonia

californica plantlets exhibited the best results in flooding 2 times/day for 45 min.

Subtitle IV : Establishment of growing process to excellent

plantlets.

This study was performed to investigate the effect of soil media, shading,

watering, and fertilization method on growth of insectivorous plants.

1. Dionaea muscipula

Plant growth of Dionaea muscipula was excellent in peatmoss only, peatmoss:
vermiculite (2:1) or peatmoss:perlite (2:1) treatmemt with 30% shading. Among the
various watering methods, the further growth of plants was observed in spray
irrigation 2 times/day or 2 days flooding-1 day ebbing treatment. Survival ratio and
plant growth were influenced by Hyponex concentration and fertilization method, the

best results observed in foliar application with 1.0 g - L

2. Drosera aliciae

Plant growth of Drosera aliciae was excellent in peatmoss only or mixture
peatmoss and other soil. Survival rate and plant growth exhibited the best result
when plants were cultivated with 30% shading. Among the various watering
methods, the best result was observed in 1 day flooding-2 days ebbing treatment.

Survival ratio and plant growth were influenced by Hyponex concentration and
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fertilization method, the best survival rate and further growth were exhibited in

foliar application with 0.5 g - L™ or soil application with 0.1 g - L.

3. Drosera capensis

Plant growth of Drosera capensis was excellent in sphagnum moss only or
peatmoss:perlite (2:1) or peatmoss:vermiculite (2:1) treatment. Survival rate and
plant growth exhibited the best result when plants were cultivated with 50%
shading. Among the various watering methods, the best result was observed in 1
day flooding-2 days ebbing treatment. Survival ratio and plant growth were
influenced by Hyponex concentration and fertilization method, the best survival rate
and further growth were exhibited in foliar application with 0.5--1.0 g - L' or soil

application with 0.2 g - L

4, Drosera rotundifolia

The optimum soill medium for cultivation of Drosera rotundifolia was
peatmoss:perlite (2:1) treatment. Survival rate and plant growth exhibited the best
result when plants were cultivated with 30% shading. Among the various watering
methods, the best result was observed in 3 days flooding-1 day ebbing treatment.
Survival ratio and plant growth were influenced by Hyponex concentration and
fertilization method, the best survival rate and further growth were exhibited in

foliar application with 0.5 g - L™ or soil application with 0.2 g - L.

5. Drosera tokaiensis

The optimum soil media for cultivation of Drosera tokaiensis were sphagnum
moss only or peatmoss:vermiculite:perlite (2:1:1) treatment. Survival rate and plant
growth exhibited the best result when plants were cultivated with 30% shading.
Among the various watering methods, the best result was observed in 1 day
flooding—-1 day ebbing treatment. Survival rate and plant growth were influenced by
fertilization method of Hyponex, with foliar application being more effective than

soil application

6. Pinguicula moranensis

The optimum soil media for cultivation of Pinguicula moranensis were sphagnum
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moss olny or compost only treatment. Survival rate was excellent when plants
were cultivated with 0--30% shading, but plant growth was vigorous at 50%
shading. Among the various watering methods, the best result was observed in
spray irrigation 2 times/day. Survival rate and plant growth were influenced by
Hyponex concentration and fertilization method, foliar application with 05 g - L™ was

most effective.

7. Sarracenia purpurea

The optimum soil media for cultivation of Sarracenia purpurea were peatmoss
olny or peatmoss:vermiculite (2:1) only treatment. Survival rate and plant growth
exhibited the best result when plants were cultivated with 309 shading. Among the
various watering methods, the further growth of plants was observed in spray
irrigation 1 time/day or flooding lday-ebbing 3day treatment. Survival rate and
plant growth were influenced by Hyponex concentration and fertilization method, the
best survival rate and further growth were exhibited in foliar application with 1.0

g L' or soil application with 0.2g - L.

Subtitle V : Breeding of new varieties by induced mutation.

To induce mutation from explants of insectivorous plants, the effects of chemical
mutagen and UV ray treatments on survival rate of explants and mutant induction

was investigated according to the treatment time and concentration.

1. Investigation of optimum condition for induced mutation in vitro.

In most species, the optimum condition of EMS for mutation was determined to
be 20 mM for 1 or 3 hours. In case of NMU, LDsy was close to 2 mM for 1 or 3
hours. When NaNj treated on explants, The 0.5 mM NaNj; treatment for 1 or 3
hours resulted in about 509 survival rate to non-mutagenized. In most species, the
optimum condition of colchicine for mutation was determined to be 0.05% for 1 or 2
days. Among the various treatment periods of UV ray for mutation, survival rate to

non-mutagenized was 46.2% in explants of Drosera rotundifolia treated with UV
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ray for 10 min.

2. Variant selection and characteristics analysis

The frequencies of variant induction varied according to mutagen type and plant
species, generally low in most of Drosera spp. and Sarracenia purpurea. The best
result was observed in Pinguicula moranensis, which total 177 lines were obtained
from EMS, colchicine and NaNs treatments. Especially, 116 lines were selected from
EMS treatment. Selected lines had various leaf colors (variegated white, yellow, red

or dark green) and leaf shapes (spatulate, crispate or legginess).
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Zole] A% AFAEe ¥£F 540 Be AASA AT} AARE g o %
of A gtow, w@ =AU R7 & Ay A WAL B dFFANe] Aol

=

3
#3 A3 Ruda doh. Adams 5(1979)2 Pinguicula moranensis® 7] vl 9ol
wate] s, BV =S Dionaea muscipula BE3F FidolE {4 EA R
FE FAHolel JAS F3k tizFH o] A=t (Beebe, 1980; Hutchinson, 1984).
Latha®} Seeni(1994)= EF 7)ol A3+ o= A 21=2E<Q Nepenthes khasiana®
Al HA S ®BastEd, BA 2.2uMo] H7FE Woody Plant 81 #17F 7] 5-¢]
i kel g3 o]t s th Kawiak 5(2003)2 Drosera anglica, D. binata 2 D.
cuneifolias Y3 a2l 7IYH2 WHS BHusda, EF Yrlol X3 ¥ xF
3 A9 Drosophyllum lusitanicum T3+ 7| GAdHA S Fdle] §8F02 HA Y
At &9 tHGongalves®t Romano, 2005).

3t Drosera® 2 Dionaea muscipula 52 & 2 HAZHIAH S AYa = A
o7 d¢A d=d, ZIHMl%EA Drosera spathulata(Budzianowski, 1995), Dionaea
muscipula(Pakulski®} Budzianowski, 1996) % Drosera rotundifolia®t Drosera
intermedia(Budzianowski, 1996) SolA ellagic acid®] +%# % naphthoquinones¥}
22 g s Al 2250 AEHATA AT T3 Didry 5(1998) Drosera
peltata®] AFHFZHEH FAAT g FoEAH HESANI, Melzig 5(2001)-2>
Drosera® =9 FEE25H 34 2 WA =4 @48t st

o] Ag ool H|ste] AFAEe] #e AdAE H AFNEE Fol HAA
= Asolm 1999de Hz= A il o Drosera burmanni®l W FHAW N
AT HuEdek 2 & A $5(1997)°] Drosera rotundifolia®) 7| Wt W2 A S o
Taklom, 1999l = A% wiYks 3 FelA S iAol A wiA] e, MSH
A E%, pH, Aol E7Id 3 S48 SR Ax T4 B e JAdd mAe S
THadct(Jang 5, 1999). T3+ Lo = Drosera peltata®l 2% tip Bl &3 1
A2 gl estol] w3k AR a7E AATHKImPA Jang, 2004). o] g o] A
H HZod 5o AFAES] JWtiEH A #e dAEe] v Byl o oA
o | AgtE o] glom w3 o= AeAd Ao g B F 3 veFetA
%5k 7‘5&741753% Holi Qth. a1y EE A5 Huh vhzhAolal HF ARl A7t o] Fof

O
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AFAES A AAC 9% 194 6000 Fo] =Astes Aoz Al vk A5
5 T 7P B8 v Utricularia® 2.2 AP S Al91e A Al AIA] Aol 3009 F o]
<A, 1 Y2 Drosera®r o= AAl Aburs Al QlgE H AlAC] oF 1200 F 0]
E¥3la 9t} Pinguicula® A =5 TEW 2 IEFE AL 3 XY 509
|

o] E¥3}al Qo™ Nepenthess AEES THolA ol dUix| oA 79F o] A}

il
o\

At ok ¥bH Aldrovandass, Cephalotus<:, Darlingtoinass, Dionaeas 2
Drosophyllum%; AZFAEEL 13 EAstes ez A dtt(Juniper %,
1989).

A e 23U ot 374 FRHRE Us 4 Ath(Schnell, 2002). WA X Fd
olgt El= o] WIH FHUEe VS 7l FHVE ded, o7

Nepenthes(Clarke, 1997)= <ol M8 H X Z7|(laes)E oe 7] 7IA L dom,

4>

Gol Felo] Holgle] A& Wk WAW FA H1 o]
Fh £AAE Bule] B SE go] WaH Mgl FoUs oA wE e
Holz A F odAE AT e 2EQS AW FRE S4ARe dE EF
o TR A &t RolF7, NALIF, LA Fol Yx, £
WEE e FR2E HdPolEdel L3k WaHeT F 4ol

& wulshs HREE7F s e

sevhebel AAeta o AFABE 29 459 1280 delA it (Table
1

Fae AuA ATE Teln FEEAG AH 5o AANAAT F53



Drosera% 3. Byblis%3 &2 A4 =52 7], o4
2823 Aoz {2 -xJozA AAstgE B T ALLR VIV Bu

Nepenthes% 3 22 1y 2 F 24 Eo°lY Pinguiculas ¥
so

Table 1-1. Insectivorous plants native to Korea.

Family Species Genus Korean name
Aldrovanda A. vesiculosa Rl
Droseracese Drosera D. rotundifolia Erol+4
D. anglica o]+
D. peltata var. nipponica o] 7 7
Utricularia U. bifida 7] 7Y
U. yakusimensis A=vg-7 7Y
U. racemosa o] 2k 74
U. japonica =
Lentibulariaceae U intermedia =
U. pilosa 5
Pingicula P. vulgaris var. macroceras — H#| 3ol A ¥
P. villosa g 3ol Al 3

2. 249 2 1 &

Al

ofj

MNEAEL A e AEAE A7 sk 70% cleE %W 2% NaOCl= E+t
Aelg F 7ol HFstel widstdth dAAZEA Wl SEd AFAES
Brocchinia% 1€, Byblis%9 3% % %%‘, Cephalotus% 1%, Darlingtonia% 1%,

Dionaea 19% %, Drosera% 2 25% % #+%, Genlisea% 9 2% % +£%, Heliamphora

& 2%, Ibicella% 1%, Nepemfhesé,t <, Pinguicula% 5%, Sarracenia% 9 17% 2 &

, Utricularis% 1% & % 135 86709 £ % #FFolAtHTable 1-2). ol= 8659 4
%’%%Zﬂ FTolA 58EFS E3hE 2 AU HAYLE AAE ofF g FAS A Ao
Nnom, T3 #FE AEEY N ThsAdol =2 Folddth
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Table 1-2. Promising insectivorous plants for pot and indoor garden.

Plants introduced in vitro Value of
Genus Species horticultural usage
Brocchinia B. reducta sk’
Byblis B. filifolia sk
B. filifolia 'Giant’ sk
B. liniflora sk
Cephalotus C. follicularis Hkk
Darlingtonia D. californica sk
Dionaea D. muscipula ok
D. muscipula B ok
D. muscipula C ik
D. muscipula D #%
D. muscipula E Hk
D. muscipula 'Red’ stk
D. muscipula 'Saw Tooth’ ok
D. muscipula 'Big Traps’ ok
D. muscipula 'Big Vigorous’ sk
D. muscipula 'Burbanks Best’ sk
D. muscipula 'Dutch’ sk
D. muscipula 'Fang’ soksk
D. muscipula 'Fast’ sk
D. muscipula 'Low Giant’ stk
D. muscipula 'Paradisia’ wkx
D. muscipula 'Red-purple’ ok
D. muscipula 'Vigorous' sk
D. muscipula 'Fine Tooth * Red’ ko
D. muscipula 'Sharks Teeth’ kox
Drosera D. adelae wkox
D. dliciae *oHk
D. binata *k
D. burmanni *oHk
D. capensis '60cm tall’ sokok
D. capensis 'Alba’ sk
D. capensis 'Narrow’ sokeok
D. capensis 'Red’ sekok
D. capensis 'Typical’ sk
D. dilatato-petiolaris Hk
D. esmelerdae *
D. indica *
D. intermedia *
D. intermedia type *
D. intermedia 'Giant’ *
D. lanata EES
D. nidiformis #k

“exxl excellent, **: good, *: moderate
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Table 1-2. (Continued)

Plants introduced in vitro

Value of
horticultural usage

Genus Species
Drosera D. occidentalis 'pink flower’ o’
D. occidentalis 'white flower’ ok
D. petiolaris 'All Red’ sk
D. regia Kok
D. rotundifolia *
D. tokaiensis o
D. trinervia s
D. whittakerii s
Genlisea G. violacea sk
G. violacea 'Serra da Caraca’ Aok
Heliamphora H. minor sk
H. nutans Kk
Ibicella I lutea w3k
Nepenthes N. alata var. biflora *kk
N. "Allardii’ ok
N khas iana koK
N. rdfflesiana w3k
N. sanguinea sesksk
N. truncata sk
N. ventricosa sk
N. vieillardii sk
Pinguicula P. ehlersae sk
P. grandiflora o
P. moranensis ok
P. primuliflora w3k
P. vulgaris ok
Sarracenia S. flava koK
S. flava Generic sk
S. flava gestreeped Kok
S. flava ssp. grupelii 'Milton Florida’ Hk
S. flava 'Copperlid’ sk
S. leccoplvio sk
S. leucophylla sk
S. leucophylla f. Red Tube sk
S. minor sk
S. rubra stk
S. rubra ssp. gulfensis 'Stocky’ sskox
S. rubra ssp. werryii *kk
S. psittacina stk
S. purpurea sk
S. purpurea ssp. purpurea sk
S. surprise sesksk
S. willisii * leucophylla *ok
Utricularis U. bifida *%

“exxl excellent, **: good, *: moderate
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g 9 Ay AYE AAE AV L 13% 86F 2 ETS e 7
i ¥et gt ©)5S Brocchinia% 1%, Byblis%9 3% 9 %% Cephalotuss 1%,

3L %

=
Darlingtonia%: 1%, Dionaea® 19%%, Droseras: 2 25%F 9 F3 Genlisea% 9 2%
=1} 3% = =

1 53, Heliamphora?: 2%, Ibicella®s 1%, Nepenthes%: 8%, Pinguicula®s 5%,

Sarracenia®: 9 17% % %, Utricularis% 15 5otk

ok

A 2Ad 2HNGFS oS FHAY A

. A 4

AR o] Pinguicula moranensis(Adams % 1970), Dionaea muscipula (Parlimam 5,
1982; Hutchinson, 1984; Minocha, 1985), Nepenthes khasiana( Latha®} Seeni, 1994),
Drosera rotundifolia(Jang®} Park, 1999), Drosera peltata(Kim¥} Jang, 2004),
Drosophyllum lusitanicum(Goncalves®t Romano, 2005) 52| 22 ZolA ZAujs
= ol &3 AEA diFH Al A w3 2SS g4 AT =
o] o]lFojHer yolr} ZIWeldH Drosera spathulata(Budzianowski, 1995),
Drosera intermedia(Budzianowski, 1996), Drosera rotundifolia 2 Drosera spathulata
(Budzianowski, 1997) 59 AEAZY Y IS Ad 229 Fstar st

so] Bastt

2

A1l , 3 R
gt @Al 7HA] S o] &8 it

A A& W dA] Foll whet A HEAE H wjdxde] v27] wEe] &
ATE ZIWHI S 86F 9 AFAE F 12F AEA ANxuy 498 224S A48
2 oto], AzHdEHde 27, A9 FT/H 28l FAY, sucrose, agar, ST T
izl 2A=A v 9 pH7ZF A EA 2% 7IW AS A s 7
71U A AAE SHataxt AAs Ao



2. A5 % 4

ZF 710l g =4 €4 13 438 (Dionaea muscipula)

) AdA=E
D. muscipula®l FAE 70% g2 = 30%3F A3 3 Tween 205 3 WS
H7Fe 2% NaOCl&2 20%-7F A glstar "= 33 P-o] Fooh Fitg TAhe

MS 7] Zu) ®] (Murashige®} Skoog, 1962)°] F£3te] ujsidct. wolw 2 &A=
87 tA o2 FAsk vijA]o Aldjujetste] Zol7F 3em HAXE Ak A EAE vl Al

=22 Ahgdtarh

2) Mg=xAa

A8 AFg3F MSHR A (Murashige®t Skoog, 1962)¢+ 3 Parliman® |
(Parliman 5, 1982)= ZZ sucrose 3%, agar 0.8%& # 7}l pHe bbh=E =4
St tHTable 2-1). 2 23d-2 100mL v¥WigHeol AgujxE 30ml¥ Hof =
AN Akl om, Aot 3nkg o w AA|Egith wlYfe s 2551 TR e,
umol - m” - s !9 Fow 16417 FWEth 1253 Wi F AATIH ANxo
b dol, el 9} dolE Al TH

7

mlo

3 WMFAE M
SelAge zAulgel ARG ARE T Astel HEAF GaN P 1
g3 @l AV, FY, Y 5 539 2H0E 247 o] wWFsgm, Aed

=
vl 2] = BA 1pM# NAA 1pMeo] H7tE ¥3 Parliman®] 2 9o,

4) 73R wx =Z4EZ
Dionaea muscipula®] 2EA A A3t wjAE dolrr] 93 A=

MS, 1/2MS, 1/4MS % ¥ Parliman®i <ol 9" G522 Axlem)= 22 wi st

7]
At} Kinetin®} 4175 (NAA, TAA)S] &8 7F A EA A A= JFs =
AFaE7] €3ted, ¥Md Parliman ¥i*| ol kinetin 1, 2, 5, 10uM¥ NAA % JAAES 7z}

ZF 05, 1, 20Me] sz Eg&Aste] At wixle]l =edol A=A A4
of A= S Lot 7] 95k, miA el agars 0, 04, 0.6, 0.8, 1.0%= &2
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Fhetel Qv AR A2 wahelth

Table 2-1. Compositions of MS and modified Parliman medium used in this
study.

c . Concentration (mg - L)
ormponents MS medium Modified Parliman medium

NH4NO3 1,650 825
KNO3 1,900 950
CaCl2.2H20 440 220
MgSO47H20 370 185
KH2PO4 170 85
FeSO4.7H20 27.8 13.9
Na:EDTA.2H-0 37.3 18.65
MnS04.4H>0 22.3 11.15
ZnS04.TH0 8.6 4.3
H;BO3 6.2 3.1
KI 0.83 0.415
NasMoO4.2H20 0.25 0.125
CuS04.5H20 0.025 0.0125
CoCl2.6H20 0.025 0.0125
Inositol 100 100
Thiamine - HCI1 0.1 1.0
Nicotinamide 0.5 2.0
Pyridoxine - HCI 0.5 2.0
Glycine 2.0 -
Ca pantothenate - 1.0
Biotin - 1.0
Folic acid - 0.5
Choline chloride - 1.0
P-Aminobenzoic acid - 0.5
Riboflavin - 0.5
Vitamin B12 - 0.0015

Abskghdnbgo] FojsteE BoR IHEI FHol AU AEEARA dHAERF
AFAAE JAste= ez 4y = 7} B A% o
Bl WA= dFgFS FHsly]l flske tea ol A Faskdith
MnSO44H.0E 0, 56, 112, 223 446mg-L'e w==  Asge
CuSO4-5H0% 0, 0.006, 0.013, 0.025, 0.05mg - L'¢] == mjx]o] z}7] H7}éfo]
At AsbdAASl PVPE 0.025, 005, 0.1mMe] %2 DTT¢ DTE: 7}
7y 1, 2, bmMe] sx=2 wjA]o] H7tsle] AW x2S wf sl Ascorbic acide}
citric acid¥= 0, 100, 200mg - L' %2 @8 = F8xg a9k 2]k

[€]
A dutd o ARFAAEES FHRSAY wiH o] AFshgA] el

N
n
=
L2
24
LAY

’

ol

#7h Qe Rom
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ez FAES 01, 0.2, 05, 1, 2%9] Fx& HjA|o] H7}sle] AFsgt. Hme
A Asta e dAS

,d
=
o2
ot
rlo
ol A
=
OO
ol
2
o
=
b
rr
:—‘

AA 4NN Agste] wdsrh. MEeEE 25+1C o™, 40umol - m - s'e]

U, 71U =78 84 23 A8 (Droserad 6%)

1) A3A=
1Nl eE=<l  D. binata, D. burmanni, D. capensis, D. rotundifolia, D.

spatulata, D. tokaiensis® 2EA el 9 dHS FAARZE o] &3t

2) WiF==

3) AR WA =AHEZ

Drosera% 2 T2&2 & A wgo A3t AGzHdELe] /7 2 5=
Stolr 7] 9)te], MSHIA S 7] Eujx]2 3}e] BA, kinetin, IAA ¥ NAAE 0,
0.001, 0.01, 0.1, 1, 10uM®] F== FH7}3te] wigstdrt. AFE2HED G848 A
A A AEA AAAN EHH oUW kinetind} IAAE A3} kinetin 0, 0.02,
0.05, 0.IuM3} TAA 0, 0.002, 0.005, 0.0lpM< ztzt &&= 2lste] 2FsArh. MS
A 2 Ede] w7t A EA A A= G dolr ] 915ke], MSH|A| <]
718 2 vet 522 18 1/4, 1/2, 1 2 2wz ZtzF 24dste] Adsgin. 4
A Al Age miAe F AAFHFES Golry] 98], kinetin 0.05uMZ}
IAA 0.005uM-=S H7Fg wiAoll NHANOzot KNOzE A2l gk wl Al =42 MSHIA] <
FAskA dta, F AT HS MSHIA(NHNO; 1,650mg - L', KNO; 1,900mg

(il

N
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(0, 0.2, 0.4, 0.6, 0.8, 1.0%)7F A=A Al wA= &S 22 T8k wA
o] pH7F A=A A vA= S Lotrr] 9], pHE 4.0, 45, 50, 55,

6.0 2 243 AAu|A| oA Fa AHES w]FsA
o 71Ul g =72 g4 320 49 (Byblis liniflora)

1) A38A=s
71Nl FE2l B liniflora®l 2 EA A dHS FHste] wlSFAZZ A&

2) AFZHEAE A =A
B. liniflora®] 9MS FH3dto] AFZHAEZ BA, kinetin, JAA 2 NAAES Z+7ZF 0,
05, 1.0, 20, 50 ¥ 10.0uM?e w==z &g sdorn, T3 Alo]E7|UF BA9

7)
e Alo|E7|dy SAle] 2o E8A Sklvh. 3 B. liniflora®l H& 5}k
BA, kinetin, JAA @ NAA7Z} 0, 05, 1.0, 2.0, 50 2 10.0uM9] == g3z 8A
9} BA 5, 10uM3} IAA 0, 05, 1.0, 20, 5.0 10uM7} 2tz E&x1ad Hvix|ol A ) oks}

T Ag2 MSHAE 7IEHIA 2 3Fo] sucrose 3%, agar 0.7%E FH7FskSlow,

pHE 552 ZHsgr) gL r= 25+1C S om, 40uml-m *s o] % Z73lo A 164]

2 71Ul g =38 g4 42 29 (Sarracenia purpurea)

D AdA=

7N sl S, purpurea®l &S MFAEZ AFESAH

2) A4 wix 24E2
7|2 A = 1/2Me A ()R] S/ A A Q) sucrose 3%(sucrose FE=H AE A
9]), pH 5.5(pHYE A3 A)9]), agar 0.6%(agar =¥ A3 AL)E H7lste] AL&3sts
t}. Sarracenia purpurea® A EA A L AFo] AHxAEAo] WA= GIFS do}

=

®7] $8ko] kinetin 0, 1, 2, 5, 10mg - L '3 NAA 0, 1, 2mg - L'& 77t &8 A3

O
=
o

-
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Atk S purpurea®l Wil A3 sucrose FEE Z7] Ydte] 0, 1, 2, 3, 4, 5% %
TEE gy #Hrtste] FAEAIE WStk Ascorbic acid % citric acid7b 2 &= Al
Al PA = Gas Golry] ske] 0, 100, 200mg - L' TER EE&A &gl
o, @Aete] ggs 7] 959 0, 05, 1, 2% = wiA|ol &z X8t w#] <]
A pHE A4tslr] ¢t 4.0, 4.5, 5.0, 5.5, 6.08] F7AA S purpuread 2 &A

=

= Wi o, of AAefe dFS ekl Sk 0, 1, 2, 4573 g §
wjeksldth A WA S Adslr] Y9ate] 1/4, 1/2, IMS 2 Parlimanvi %] ol agare] gt

[}
w2 Zt7E 0, 0.6, 0.8% = 2] H7tsle] A3 o)
ul, ZIWul g =24 §A 53 A8 (Drosera adelea)

1) A3A=E
ZIWel %52l D. adelea®) FAEAANA 4 dAS FHslo] wlFAs2 ALE3FA )

2) WjgF =2
D. adelea®) @ AWE& Fdtel Aelvd 44 3B o FEaon, fIers
2541 ClN A 40umol - m 2 - s'e] FoZ 16417+ Eot

o AT, Az 4 R do], 2 5 B o] T35 A H

3) AR WA 24 E4

D. adelea®] =4 A 2 Ao ALY T7 2 vE7F WA= S

gom, Aol EFUF(BA, kinetin) 0.01, 0.02, 0.05 mg-L"'9 H%E¢ LAF(NAA,
IAA) 0, 001, 002, 0.05 mg - L9 v=& 7}z &8 Aste] Agdstdrh wiA T/
7F AEA QA n A= JFS dolr ] fste] MS, 1/2MS, 1/4MS, parliman#j #] ol
BA 0.02 mg - L& 7bste] o A9E& s

Aas Faste] olate] AFeA 7] EujA =
1/2MS(sucrose 3%, agar 0.7%, pH 55)°] BA 0.02mg - L 'S HA7}ste] 28 st9om
Aead o A9 A sukR o HFsArh D. adelea®l A EA A Al A 3Hgh
AagrFMsHA ] 16, 1/24, 1/44)), AAw e HE& NHCEKNO;(30:0, 25:5, 20:10,
15:15, 10:20, 5:25, 0:30mM), sucrose® %0, 1, 2, 3, 4, 5 %), @A »%(0, 0.5,
1, 2 %)& Tt fstel 247 Aelxds dElste] ddstdlon, wg A5 A

et B84 21S 3] f18ko], agar F5(0, 0.6, 0.8, 1 %), wiA] Wl pH(4.0, 4.5, 5.0,

<

ool AFxdEd B wiAE A

i)

of
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55 6.0), wiYF=(15, 20, 25, 30C) & 22ste] D. adelea®l 9§ AHES st
.

v, Z1elg Z27A @A 632 A d(Darlingtonia californica®t Helianphora

minor)

1) A38A=
7l <l D. californica?t H. minore] F2EAS S sz2 A& o A

Frded Ay A= FAE2A 4 2 FAER ste] ddsi

2) MF=n

B A 2= D, californica®l 73S BA 2mg-L 'S #H7}ek 1/2MSH] A (sucrose 3%,
agar 0.7, pH 55)% A&dt o™, H minors 5% ®Ae] BA Img-L '3 NAA
omg-L'E F7bste] AFsklt. 200mL Wi -E1o) A d 44 5uHE X adslelo
B, 25+1°T, 30001x2] F=7 oA 16417t dAFA el st wldstdrh 90Uzt wj gt

5 AAF, Az S o, Wel 59 AolT 2ASA

AAzAEA A AezxdS 27 95t BA 0, 1, 2, 5, 10 mg-L "¢} NAA 0,
mg- L' T84 FAEAS WAt MAFFERZE MS, 1/2MS, 1/4MS,

2
WY Parliman®i Al & A& 0™, agar =M 2= 0, 06, 08, 1% T2 H7hst

Act. FAErS 0, 05, 1, 2% =, sucrose= 0, 1, 2, 3, 4, 5%F=o 8 H7lsle] AHs)
Atk A4 g zE MSHIA 9 AATZHE0MM)S 7|Fo =2 st z2+7 1, 1/2,

/4= drketlen, dasde] s=EEs NHCISH KNOyE dxyoteoh il
AR ske] Zbz 300, 255, 20110, 15115, 10:20, 5:25, 0:30mM= % 7}5} 9
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3. A% 2 13

7}. Dionaea muscipula® 71WejgF =4

MFARY P AR GE A ABAE FA, e 2 dgel 4
B, %, SRR FRste]l WP A% 242 ebd 499ee Table 2-2 9 Fig.
2-13 2tk 2FS EHsE 9 GAe A W wEsk wastgon, §
9 m@ A8 A4 wgel Uolupx ekstth el 4wl A% g, B, s

Jrg el AollA daAd 33570
ol

2 7H B A=A T, 31 F9el

’

quAst 2z Agsa JgAe] Age AYE AE b AW G s

2o Nx ol L3emz /b FE AT Pelo] ware Gl s T3k %

AelH mF @Sk 1B A 45 4P Prxgol HuA A

ol Hg APF ARde FAT = AdYon, ofF RE APNHE 4w
[e)

Table 2-2. Effect of explants on plant regeneration of Dionaea muscipula after
12 weeks in culture”.

Bk Tt Noof Sk Yool ool
Leaf petiole upper 325.2+38.7" 33.5+2.5 0.6+0.1 34.0+£3.5 0.7+0.1
middle 313.6+28.6 21.0£3.0 1.0+0.2 38.5+34 0.7+0.1
lower 283.3+25.5 19.3£2.7 1.3£0.1 145£2.6 0.4+0.2
Leaf blade Dead
Root Dead

“Used modified Parliman medium contained 1pM BA and 1M NAA.
YMean *SE.
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Fig. 2-1. Cultural response from 5 different explants of Dionaea muscipula grown
on modified Parliman medium for 12 weeks.

WA FFY @ FAFY 9 AFEAE WE Parlimanii A ¢k MS 7]
x| o] U= S 1/4~1wi= ]
Aol A FUIE TRV HEFE AEA Aol &S, 1/4MSH| A o A
283M= 7HE B2 Alx7F A EAH(Table 2-3, Fig. 2-2). 18y dA|H o=
AUAG 7 B2 o Ax7E 2AsAd wix = FrlE el 1/2MSH ] ¢}
U3 WY Parliman®l A G tF. ¥ Parliman®] A ol A= 1/2MSH] Aol A A=
Az F2527)) Bk B 340709 AEAZE AREHJ=H, AEA S =g
£ " Aol mlste] SAsEATE ©]= Parliman®l#] (Table 2-1)o 7l el 2]
BN Aer FAHY, aerw 25 HEve] FF 3 wR7F FEA 5o AE

A Al vAl= e THE 2o e Ao Az

Table 2-3. Effect of cultural media on plant regeneration from leaf petiole of
Dionaea muscipula after 12 weeks in culture.

Medium Tota\}th'resh No. of Shoot length No. of Root length

(mg) shoots (cm) roots (cm)
Modified Parliman 571.5+28.5" 34.0£3.2 0.9+0.2 12.3t14 0.8+0.1
MS 213.7+£37.3 18.0£1.7 0.3+0.1 4.0+0.6 0.5+0.1
1/2 MS 370.5%48.2 25.2+35 0.5+0.1 5.3+1.0 0.5+0.1
1/4 MS 414.0+48.9 28.313.1 0.7+0.3 6.2+1.3 0.4£0.1
“Mean *SE.
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Fig. 2-2. Cultural response from leaf petiole of Dionaea muscipula grown on 4
different media for 12 weeks.

ARAZEAEAS 493 HE Parliman A e kinetin®} NAA % JAAS E8°
2 H7lste] g AR xS wFedrth Kinetin?t NAAS 83 49 NAA 1u
Me] Aol Al A EA APo] HukH o <Faeldrt. 53] kinetin 2uM¥} NAA
M-S E8X s wixoA dRAT M4INE 7P we AEAVE FdEATH
AEA ] AL H e A BE Ao HuE xolE HolA o)
alo] A2 kinetin 5uM¥} NAA 1pMS &8 H7bsk FolA dHAF 49570 =
7} =9k tH(Table 2-4).

KinetinZ} TAAS &£83 4% NAAE E8A43 Ao vee] A& Ao
s X35 E Aex vetued, 53] IAA IuME H7Hg BE oA duAs
3070 oo we AEAE FAHAT 1 F HY B AEAE AdE 23S
kinetin 5uM¥} TAA 1uMe] &A= dAAT 39.870e] A=A 7F G4 = Ao
el ek oA fiRdte]l Ay elAl tizTte] Hlste] AA FAEA=, 53
kinetin 10uM3} TAA 0.5uMe] E&olA 59.070 2 7} ¥ g4tH(Table 2-5).
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Table 2-4. Effect of kinetin and NAA on plant regeneration from leaf petiole of
Dionaea muscipula cultured on modified Parliman medium for 12 weeks.

Growth regulator Total fresh wt. No. of Shoot length  No. of Root length

(M) (mg) shoots (cm) roots (cm)
Control 372.3+39.6" 20.8+2.9 1.2+0.2 13.9£2.0 0.920.2
Kinetin 1 + NAA 05 354.4+60.6 27.3+1.0 1.2+0.1 34.1+3.8 1.0+0.1
1.0 287.7+58.7 29.5£2.2 1.0£0.1 34.6£5.4 0.9+0.1
2.0 435.3+50.1 29.5£2.2 1.3£0.1 42.3+3.9 1.1+£0.0
Kinetin 2 + NAA 05 480.5£52.3 30.5£1.4 1.1£0.1 41.8+4.0 0.9+0.1
1.0 471.4+58.0 34.9+3.4 1.1+£0.1 49.1+5.2 0.9+0.1
2.0 391.5+49.7 28.9+1.6 1.0+£0.1 40.6+3.9 0.9+0.1
Kinetin 5 + NAA 0.5 535.3%£43.0 29.2+3.0 1.0£0.1 41.5£5.2 0.9+0.1
1.0 556.9+56.1 32427 1.3+0.1 495+6.1 1.1£0.1
2.0 312.7+42.7 26.9£1.6 1.0=0.1 35.4+4.0 0.9+0.1
Kinetin 10 + NAA 0.5 353.2+43.1 27127 0.9+0.1 36.0£2.8 0.8+0.1
1.0 448 5+40.1 29.9+3.6 1.0£0.1 44.0+4.3 1.1£0.1
2.0 283.1+26.0 25.7+2.3 1.0+£0.1 37.9+3.8 0.7+0.1

“Mean +SE.

Table 2-5. Effect of kinetin and IAA on plant regeneration from leaf petiole of
Dionaea muscipula cultured on modified Parliman medium for 12 weeks.
Growth regulator Total fresh wt. No. of  Shoot length  No. of Root length

(LM) (mg) shoots (cm) roots (cm)
Control 372.3+39.6 20.8+2.9 1.2+0.2 13.9+2.0 0.9£0.2
Kinetin 1 + IAA 05 4385%15.5 23.7£1.2 1.2+0.1 40.3+4.9 1.2+0.2
1.0 412.6£64.9 32.6x1.7 1.1+0.1 47.0+4.6 0.8+0.1
2.0 370.2+50.3 22.4%3.2 1.2+0.1 36.1+5.7 0.9+0.1
Kinetin 2 + IAA 05 450.0+43.0 27.0+4.0 1.0£0.1 42.0+7.9 1.0+0.1
1.0 550.2+58.6 35.7+4.4 1.2+0.2 48.8+5.3 0.840.1
2.0 375.2+485 24.0£3.8 1.0£0.1 45.4+6.6 0.9+0.1
Kinetin 5 + IAA 05 476.5+54.3 32.4+3.2 1.2+0.1 54.9+5.7 1.0+0.1
1.0 502.4+34.0 39.8+3.1 1.1+0.1 53.0£5.0 0.9+0.1
2.0 386.4£58.8 26.6£2.0 1.0+0.0 40.5+4.5 1.1+0.1
Kinetin 10 + TAA 0.5 576.3+34.7 36.3+5.3 1.240.1 59.0+7.0 1.1+0.1
1.0 494.1+62.4 31.0£2.1 1.1£0.1 51.6+2.5 1.0+0.1
2.0 266.4+42.8 23.4+25 1.0£0.1 37.4+5.4 0.9+0.1

"Mean +SE.

Agar 559 93 w A9 agar =2 0, 04, 06, 0.8 2 1.0%= Zalsto] 4
e ARz ettt 1 A3 06%7HAE agar BE7F Eobdel uwrel A
Ao Aol Frtste BEFS B, 06% H7bolA dHAT BNE JHE ©
21 &4 7 FA H A H(Table 2-6). 1211} agar d7F&o] 0.8% ©]4 Eolx#} 4]
Ao AL AAF ARt Agars F7FeHA &2 A AL A A=A

QEe tha Axstgont, Aze AFE agar 7ol skl FEshgla

flo

m{n

A

:|:4‘
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Table 2-6. Effect of agar concentration on plant regeneration from leaf petiole
of Dionaea muscipula after 12 weeks in culture.

Shoot Root
(cm) (cm)
0 341.0+48.9 20.0£1.1 1.5+0.2 16.0+1.7 1.9+0.3
04 435.0£55.0 23.0£2.0 1.1+0.2 14.5+0.1 0.9+0.4
0.6 435.0£15.0 25.7+2.3 0.7+0.2 13.0£4.0 0.9+0.5
0.8 265.0+43.1 22.8+1.3 0.5+0.2 13.0£2.0 0.4£0.1
1.0 185.0£23.6 19.2+1.1 0.3+0.1 11.5+0.5 0.3+0.1
“Mean=SE.

Mn""2 Cu"9 «%: ¥d Parliman®j A o] MnSO,.4H.03 CuSOs.5H09 &
L5 g Hrbste WS wigd 23 vebd A3E& Table 2-73 24Tt
MnSO; . 4H,09F CuSOy.5H0 E5F AAZ FE/xs sE7t HoldF=2 A
A=A 7 A FUkste AFS EAh 7P 2949 F %+ MnSO,-4H:0
o] 79 223mg - L '92™, CuSO,.5H0% 0.025mg - L 'elle=tl, zh2 25071 2
20.070 9 Alx=7F FAHAJT. 2y =7 2 Bod Eotbd A9 MnSO,. 4H0%
CuSO4.5H0 EF 2= AAe] tha AA=AT o] Ay A v%
ANA 7+ =S =AW MnSOs.4H0 44.6mg - L9k CuSO,.5H.0 0.5mg - Lol
A 7 FEekth

Cresswell® Nitsch(1975)= ZAuj kAl vjA o] Mn '3 Cu 'S &% Hr7tsl= A
o] Evtm 3dtgeyt, Aol gL MnSO, - 4H09F CuSO;, - 5H.0S 7H7t
MSHl Ao H7EE wxel 223 mg - L9 0.025mg - L' v H7kgk wix o A
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24 Aol FAHAY. 1 m 32 A S-S MnSO; - 4,09 CuSO, - 502
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Table 2-7. Effect of MnSQO, - 4H>O and CuSOs - 5H20 on plant regeneration
from leaf petiole of Dionaea muscipula after 12 weeks in culture”

Component Total fresh wt. No. of Shoot length No. of Root length
(mg -LY (mg) shoots (cm) roots (cm)
MnSOy - 4H0 0 290.1+69.0% 232+1.4 0.7+0.1 10.4+1.5 0.7+0.1
5.6 307.0+68.5 23.9+2.7 0.5%0.1 6.3+1.2 0.4+0.2
11.2 370.5+50.6 24415 0.5+0.1 9.8+3.0 0.6+0.2
22.3 392.3+27.7 25.0£2.8 0.7£0.1 10.7+1.9 0.7+0.1
44.6 360.7+35.1 24.7+3.7 0.6+0.2 14.7+0.9 1.1+0.4
CuS0y - 5H20 0 303.5+12.5 25.8+3.9 0.7+0.2 7.3£2.0 0.9+0.2
0.006 409.8+79.4 26.4%2.9 0.7+0.1 8.0+1.8 1.0+0.2
0.013 459.5+48.5 26.3£0.7 0.7+0.0 10.0+0.3 0.7+0.1
0.025 509.0+£48.0 29.0£2.2 0.8+0.1 12.4+2.0 0.6+0.1
0.05 495.2+31.0 26.3+1.5 0.7£0.2 16.3+2.3 0.6+0.1

“Used modified Parliman medium contained 1pM BA and 1uM NAA.
YMean+SE.

PVP, DTT, ® DTEY 43 istdAEd= <483 PVP, DTT, DTE®] &%
g 7H7 st 94 S v Aa, FA e ol viste] HdAwkH o AEA A4
2 Aol A FAHTable 2-8). PVPE 718 4% 74 w2 552 0.025mM
oA 2570 A EA7E AN 95709 eyt dEEHAEY, et EolAS
A EA QAo By ware HA 35 7HAFE AT Komalavalli®t Rao(2000)
k8 & H 2l Gymnema sylvestre] 7|Wulekel A 50~200mg - L' %] PVP
H7tale] HolE g A}, A Fol HlEle] Az AAo] AU )
th. DTTE #7bgk wjxo] A5 PVPE H7heh AdFncos 254 Ade] 4
< Azag=d, ImMolA 147709 AEA7F AAHALS B TE=(2~5mM) I
Aol BE AAA 1AElE Y DTE 94 ImM3F 2mMS H 713k v« o
A gzTRYg A AEA7E AAEHJeH 5mMAAE BE HAAAT 2ALSHS
t. DTTY DTEE is=® H7He 49 dAAE JFHA oF 15 Azt
A THgARbE A RE ARE ] A Rsle] AatelE BE F9)7F 2

A

r1o _l

B
rot
ol

Ho ¥@

AEzAugol A szt & dojubs 248 vt W) 250~1000mg - L' F %
=9 PVPY 2mM AHE<e DTT % DTE, %2 MBT (mercaptobenzothiazole)
80mg - Lfl, DIECA (diethyl-dithiocarbonate) 2g - Lfl, phloroglucinol 150mg - Lfl,
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rutin 50mg - L' 59| A4 =4S 3 =

2 d8EA vk oy HE B u A e dvbAl A Ee Hg)
PVP, DTT % DTE 59| AtstAl=de] B}y 7zhsh vk %

= At

Table 2-8. Effect of PVP, DTT, DTE on plant regeneration from leaf petiole of
Dionaea muscipula after 12 weeks in culture”.

Chemicals Total fresh wt. No. of Shoot length No. of Root length
(mM) (mg) shoots (cm) roots (cm)
Control 293.3+31.3" 25.4+3.3 0.8+0.1 15.5+3.1 0.7+0.1
PVP 0.025 201.0£13.5 25.0£1.8 0.6+0.3 9.5+0.5 0.7£0.3
0.05 192.5+21.5 19.0+2.3 0.4+0.1 8.7+0.9 0.4+0.1
0.1 144.0+35.0 16.0+2.3 0.4%0.1 6.0£1.5 0.4+0.0
DTT 1 189.0+ 7.0 14.7+0.9 0.6+0.3 35%1.5 0.5+0.3
2 Dead
5 Dead
DTE 1 163.3+34.6 15.3+0.6 0.6+0.1 9.0£3.0 0.5+0.1
2 130.5+ 9.5 13.5+3.5 0.6+0.1 4.0+0.5 0.3£0.1
5 Dead

“Used modified Parliman medium contained 1pM BA and 1M NAA.
"Mean+SE.

Ascorbic acid ¥ citric acide] 9 g: ZZujLo A 23} WA Lukx o
AF2-E = ascorbic acid$} citric acid® 0, 100, 200mg - L'e] =2 o
EA st A Ko G EAS W A FA Tl Hlste] dWrA o R
A A = Aol FAE AT (Table 2-9, Fig. 2-3). £3] ascorbic acidZ
200mg - L '¢] Fxz wgAe s wjela dAHAG 387N b B A B}
AP 2 A EAe] A 9@ #ale] WS citric acidE 200mg - L'¢]
SEE H7ME ol A 7 GAdskAl o]l Fol X

Komalavalli®} Rao(2000)e] wZ wj x| ol ascorbic acid®} citric acidE % 7}38}]
HolE wjgst A ANz FAol FFHEJTL st 59

o
t
s
ot

1>

Gymnema sylvestre®]
100mg - L'¢] citric acid® H7Fgk iAol A x AAo] T 258 o] =
obxtiar 3Fl=dl, ascorbic acid E citric acid®] o]# 3 &= HEmEFo A E

AA oz dAA el dstE A7V Wzl Aer FAET
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Table 2-9. Effect of ascorbic acid and citric acid on plant regeneration from leaf
petiole of Dionaea muscipula after 12 weeks in culture”.
Ascorbic acid  Citric acid Total fresh wt. No. of Shoot length No. of Root length

(mg - LY (mg - LY (mg) shoots (cm) roots (cm)

0 0 450.8+62.6" 24.0£2.6 0.7£0.2 14.0+1.5 0.3£0.1

0 100 421.5£51.5 21.0£3.1 0.7£0.2 16.5+4.5 0.5£0.2

0 200 480.5£55.0 23.3£3.2 1.2+0.2 25.0£5.8 0.5£0.1
100 0 536.8+41.9 29.7£4.2 0.7£0.1 17.0+1.0 0.4£0.2
100 100 450.4+44.0 25.9£3.4 0.8+£0.1 31.0£1.0 0.7£0.1
100 200 718.5+53.2 31.0£25 1.1+0.3 17.5+3.5 0.4£0.2
200 0 732.3+47.3 38.7+2.6 0.8+£0.1 17.0+2.0 0.1£0.1
200 100 655.0£43.0 33.3+4.1 0.6£0.1 21.5£35 0.4£0.2
200 200 537.3£19.5 28.3£0.3 0.6£0.1 19.0+1.0 0.3£0.1

“Used modified Parliman medium contained 1pM BA and 1M NAA.
"Mean+SE.

100/100 100/200
- Lo~
’J1 L
¥l

'|-.|

200/100 200/200mg- L'

Fig. 2-3. Cultural response from leaf petiole of Dionaea muscipula grown on
modified Parliman medium for 12 weeks supplemented with different concentration
of ascorbic acid and citric acid.

A FF: vl & WIS 0, 0.1, 0.2, 05, 1, 2%= &ste] ¢
WxAS ket A, 1= ATl A] AEAe] A D Aol AulHow oF
Z3lAl ZAFE ItH(Table 2-11, Fig. 2-4). 53] 2%2] Z&Adgko] H7td wj = oA
ARAG 8852 7 we AEA wdHh 2y AEAe] A g
o] wrgre e 05%E H7sk wj oA 7 sl
S #Hrrste] gdHEAE wider A9 bzl = AlEx o] Aol =

% wlj o}
ol o)X x| spgtot, AAF 7kl AsaiA Aze] wael FAS olF
o
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Table 2-11. Effect of activated charcoal on plant regeneration from leaf petiole
of Dionaea muscipula after 12 weeks in culture”.

Activated

. Total fresh wt. No. of Shoot length No. of Root length
charcoal (mg) shoots (cm) roots (cm)
(%)
0 318.2443.4" 28.2+2.2 0.7+0.1 16.3+4.8 0.6+0.1
0.1 375.5+27.5 46.0+2.1 0.7+0.2 19.0+6.0 0.5+0.2
0.2 396.7+29.8 50.5+2.5 0.7+0.3 22.5%0.5 0.7+0.0
05 570.0+48.3 61.7+6.3 1.4+0.1 49.0£6.3 1.1+0.1
1.0 695.3+18.6 76.0+3.0 1.3+0.3 40.0£3.8 1.0+0.2
2.0 795.7+56.7 88.5+3.5 1.3+0.6 40.0+1.0 0.7+0.2

“Used modified Parliman medium contained 1pM BA and 1uM NAA.
"Mean *SE.

Fig. 2-4. Cultural response from leaf petiole of Dionaea muscipula  grown on
modified Parliman medium for 12 weeks supplemented with different
concentrations of activated charcoal.
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(Cresswell®} Nitsch, 1975)9} ¥ x]3t= 2 3t}

oAl AAxto] ¢ Mn'', Cu'', ascorbic acid, citric acid &1 ZA &k
= "Rl Hrs A g xzTld dAEE Foe A, AL A W oujA
o] AWstE AT Az ABES FHAZ 2
1

g1 PVP, DTT, DTE 59 AstodAlEd e 239 sl 23]z A

2 ARS AAAYT dHe] AWeE S AFL BAh o olntE MY
of AR olE BAC Frrl UR 29y dEor gz

Table 2-12. Effect of dark pretreatment on plant regeneration from leaf petiole
of Dionaea muscipula after 12 weeks in culture”.

Duration of dark Total fresh wt. No. of Shoot length No. of Root length
pretreatement” (weeks) (mg) shoots (cm) roots (cm)
0 234.2+45.3" 21.4%2.3 0.8+0.3 11.7+3.1 0.7+0.2
1 340.6+71.5 21.0£4.2 0.6+0.3 9.0£2.3 0.4£0.1
2 416.8+45.5 22.8+2.3 0.8+0.1 10.1+2.0 0.5+0.2
3 500.2£71.6 235%1.2 0.9+0.2 12.4+29 1.0+0.1
4 576.4+63.3 24.8+1.9 1.320.2 17.1£2.6 1.0£0.2
Continuous dark 498.1+48.1 16.0£1.1 1.4£0.2 8.3+1.2 2.2+0.3

“Used modified Parliman medium contained 1pM BA and 14M NAA.
YMean *SE.

Y. Drosera binata 9 59 71WWY¥ =4
1) Drosera binata

AFZEEAY 9 AL HEZ kinetind} IAAS @§ 2 Ego=z A3
iAol A D. binata®] 9 AHS wider A¥ = Table 2-13 2 Fig. 2-59F 24t}
2154 AL TAA 0.005uMo]l H7bg wiA oA AwrH oz JFsrt. 53,
kinetin 0.05uM¥ IAA 0.005uMS &8 2 s 49 dAAT 83/M=E /M W
AEAZE ABEJAL S FA FEsHA T HEli= kinetin 0.02uM ¥+ TAA 0.0050
ME &8&3 H7btelA] 80/ME 7Hd Wol A=A o A Az

D. binata®l & 2 wjFAHol dHA e dadwHogRnyE A&EA7F ZutE A
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AE A=, o= AHA L 774 A7 FH OAlxe] JdFE Fo Ax
A AdE AZEAY. dRbH o R AegATE AHE 2 He a0 F-9lel
A Sy dERle] w7t Frbske Aew dEA g=d(Moncousin T,
1989), ol=lg Wste} oFolA Hrtd AedFdzdedo] gt dx 9
e FA8= Aoz 494 A Kim 5, 1997).

=

Table 2-13. Effect of kinetin and IAA on plant regeneration from leaf explant of
Drosera binata cultured on MS medium for 8 weeks.

Growth regulator Total fresh wt. No. of Shoot length No. of lgl(gh
(uM) (mg) shoots (cm) roots (cm)
Kinetin 0 + IAA 0 60.8+14.1" 4.8+0.8 1.0+0.2 7.0+1.2 0.3+0.1
0.002 64.4+26.8 5.0+0.8 1.3+0.4 7.2+3.7 0.6+0.5
0.005 70.2+10.2 55+15 1.8+0.2 7.0£0.0 0.8+0.1
0.01 50.2+ 6.8 5.0£2.0 0.9+0.6 7565 0.2+0.1
Kinetin 0.02 + TAA 0 65.0+18.6 5.3+0.7 0.6+0.3 3.0£0.7 0.2+0.1
0.002 76.7+11.9 4.7+0.7 0.7+0.3 4.7+£2.0 0.3+0.1
0.005 90.2+ 85 7.0£1.0 1.6+0.0 8.0+1.0 0.1+0.0
0.01 10.8+ 14 3.0£1.4 0.3+0.2 1.0+0.2 0.1+0.0
Kinetin 0.05 + TAA 0 61.4+19.6 4.4+0.8 1.1+0.2 4.3+0.6 0.4+0.1
0.002 86.7+14.5 75+2.6 1.2+0.2 6.8+1.7 0.4+0.2
0.005 725+275 8.312.0 1.9+04 6.0£2.6 0.4+0.1
0.01 40.3+11.5 4.0£0.7 0.9+0.6 6555 0.3+£0.2
Kinetin 0.1 + IAA 0 60.7+10.2 4.0£2.0 1.3+0.2 79+2.1 0.3+0.1
0.002 45.6+ 5.6 3.5%05 1.3+0.2 6.5+1.5 0.4+0.2
0.005 57.5+14.9 5.4+1.1 0.8£0.2 3.8£0.9 0.2+0.1
0.01 45.2+13.2 4712 0.6+0.2 4.0+0.6 0.2+0.0
? Mean +SE.
Kinetin

0.005 0.01 (uM)

Fig. 2-5. Cultural response from leaf explant of Drosera binata on MS medium
containing kinetin and IAA for 8 weeks.
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Table 2-14. Effect of culture media on plant regeneration from leaf explant of
Drosera binata after 8 weeks in culture”.

Dl R
1/8 MS 103.6+26.0" 78+1.4 1.7+0.3 5.4+15 0.8+0.2
1/4 MS 189.4+38.1 11.3+1.9 2.7+0.3 9.7+1.9 1.7+£0.5
1/2 MS 132.5+24.1 93116 1.4+0.3 79+1.1 0.8£0.1
MS 68.0+£12.0 56%0.9 1.2+0.2 5.0+£0.8 0.2£0.0

2 MS Dead

? Used media contained 0.05pM kinetin and 0.005uM IAA.
Y Mean =SE.

2 A2TFY 9 MS7|EuiA 9] FA3EFe] NHNO; 1,650mg - L'eF KNOs
1,900mg - L' FxE Z47] 1/8u2n] o m zdsle] § AW wigd A
Aol MSHiA o] 1/4v = H7Fe wjx]el A dHA S 23470 = 71 B2 A EA
7 B4 = Atk (Table 2-15, Fig. 2-6). 2 &A9] A2 Aol ghafo] vlold 4
% gAste] MSHix 9] 1/8u) F=Fol A Az Aol 28cm=E /M % m
2o FA " AF5S 1/49 74?4?011*1 7V

ARt WA Aaghako] MSHlA e 26 A g+ oﬂHL BE HAUAZ AEIA

FrlE s st A Aaex 1/4v) F i
P AR HA =, 22122 D. binata®l 71 gel Al v =]

= h=4 R, RS Z} =
o] her wl A Al FAFEFo] MSTIEwiA o] 1/4uiQ1 ATl A FE
sgled, ot AxsTEe wE/ Eeys Beld ol AstHcke



Haissig(1974)2] X 111} Eggense} Wright(1985)9] H ¢} A X st= 4}

Table 2-15. Effect of total nitrogen concentration on plant regeneration from
leaf explant of Drosera binata after 8 weeks in culture”.

Total nitrogen Total fresh wt. No. of Shoot length No. of Root length
concentrations (mg) shoots (cm) roots (cm)
x1/8 of MS 157.4+36.6" 13.1£1.7 2.8+0.3 10.1+2.3 1.1+0.2
x1/4 of MS 357.0£46.0 23.4+25 2.1+0.2 12.8+2.6 1.2+0.2
x1/2 of MS 289.0+£32.7 15.5+2.9 1.8+0.2 11415 0.9+0.2
x1 of MS 78.2+24.8 6.60.7 1.2+0.3 10.0£0.8 0.4£0.1
x2 of MS Dead

? Used media contained 0.05uM kinetin and 0.005uM IAA.
Y Mean =SE.

Fig. 2-6. Cultural response from leaf explant of Drosera binata on 5 different
media for 12 weeks.

Sucrose T2 93 vix] W sucrose TEZ 0, 1, 2, 3, 4, 5% =2 €83t
d AAS w3 Ay AWA 07 sucrosel] FEVF EolAFE A& A Ao
5

7tE = A4S B tH(Table 2-16, Fig. 2-7). 78 B2 A &4 7 AAH =2+

= 4%9] sucrose’l H7FE wiAG=d, AHAYG 93709 A2y A S
w3 FE ek 2y 5%9 aF ol AEAe] A4 L o] oAl=H
th BEe] FAL2 sucrose® FEVF EolASFE WolAl= AFS Ko, 5%olA
9.0M= 7 wo] dAsFA T
g EE sucrose AElgrollAl A g el Hlste] A E A Aol AA ] FdH
, D. binata®] AZx ¥4 9 Helo wdo] wBAade] Hrbvl d4HAdS 3T

o]
= AN

+
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Table 2-16. Effect of sucrose on plant regeneration from leaf explant of
Drosera binata after 8 weeks in culture”.

Sucrose Total fresh wt. No. of Shoot length No. of Root length
(%) (mg) shoots (cm) roots (cm)
0 60.4+ 82" 4.0+0.6 0.7£0.0 3.0£0.0 0.3+0.0
1 71.1%10.3 59+1.1 1.1+0.2 3.3+0.9 0.4+0.1
2 71.2+29.0 73%1.8 1.1+0.2 5.0%2.1 0.4%0.2
3 91.0+33.8 8.0+0.6 1.6%0.2 5.0£1.5 0.3+0.0
4 96.9+26.6 9.3+1.4 1.7+0.2 7.4+1.2 0.4+0.1
5 64.3+15.8 75+1.4 0.7+0.2 9.0+4.0 0.4%0.2

? Used media contained 0.05MM kinetin and 0.005uM IAA.
¥ Mean +SE.

Fig. 2-7. Cultural response from leaf explant of Drosera binata on MS medium
containing different concentrations of agar for 8 weeks.
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& A nste] g HrbelA A=, 53] 0.05% H7Fel A

Az 4ol 21em=E 7HE JEsknh el FA4d2 0.01~0.05%9] &gkl Hrbe
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Table 2-17. Effect of activated charcoal on plant regeneration from leaf explant
of Drosera binata after 8 weeks in culture”.

Activated charcoal Total fresh wt. No. of Shoot length No. of Root length
(%) (mg) shoots (cm) roots (cm)
0 125.6+22.0" 6.8+0.8 1.5+0.3 9.7+1.8 0.8+0.2
0.01 127.7+21.1 7.0£2.0 1.9+0.3 11.3+£3.3 1.0+0.3
0.02 135.7+25.8 6.7+1.3 1.7+0.6 11.0£4.0 1.1+0.1
0.05 184.8+33.9 7.3£1.7 2.1+0.4 11.442.3 1.1+0.2
0.1 142.3+23.3 7.0+1.3 2.0£0.1 7.3+1.3 0.5+0.1

“ Used media contained 0.05uM kinetin and 0.005uM IAA.
Y Mean *+SE.

Agar =9 9% D. binata®]l A=A AR HE3k wA]2 agar TE=E Lo}
B7] 934, H7rEFE 0, 0.2, 04, 0.6, 0.8, 1.0%= &2lste] A&s A= Table
2-183 Zyrh A x Ay g e e FHIFolA b ghdeigl o,
agar Fx7F EoldSE dAvtAow AAH= AIFS B S5 A 4%
walo] wbeke WA uf x| (agar 0%)l 4 1% H7Ftoll Blake] o 3~4u] ¥ U
g, dEAT A% == 12070932 e S5 103709

el AFAEo] FAYelA At HE 2T d, olH Aie= A
F 8] o] Fol A= =, agar 7ol v wiA]Z 7ol A

357 g2 Aoz A,

Table 2-18. Effect of agar on plant regeneration from leaf explant of Drosera
binata after 8 weeks in culture”.

Agar Total fresh wt. No. of Shoot length No. of Root length

(%) (mg) shoots (cm) roots (cm)
0 201.4+27.5" 12.0+1.8 2.4%0.2 10.3+2.7 0.5%0.1
0.2 152.4+40.9 6.8+0.3 1.5+0.3 75%2.9 0.6+0.2
04 105.2+20.7 6.1+1.2 1.4+0.3 4.0+0.7 0.7£0.3
0.6 104.5+15.3 6.3+1.3 1.4+0.2 6.2+1.6 0.4+0.1
0.8 92.0+28.0 5.0+1.0 2.0£1.3 3.5%25 0.5%0.2
1.0 69.0+20.5 4.8+1.2 1.2+0.2 2.5+0.5 0.3+0.0

? Used media contained 0.05uM kinetin and 0.005uM IAA.
Y Mean *SE.

iz pHe G x| pHE 4.0~6.002 Z+7 243 AAujx|ol 4§ dA
S wFE A, A8A ABES pH 509 WAl ARAA F 4502 M %
okom, 1 wrel HEgoAe W thE AolE HolA erokth(Table 2-19, Fig.
2-8) AEA] AFL mE AT dAlder Fastdnh. Hel= pH 40
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Aol M dhAT 15702 7 wol 4= ar, Bele] S pH 45904 7H &

oAt

Parliman 5 (1982)°l &3} D. muscipula 9 A pH 499 siX|o A 2] &
o] Erproltta stk ot e
of mopol Al A WE) Aew oA et Jang Park(1999)

W D. rotundifolia= pH 5.7~6.72 wlA|oA Xx ZF2 2 Hg] dbdo] Zuks)

HF Ao

] pH 3~5 ¥ v

R=I S
3 )

32

g A 2822 Drosera® AEE E Fol wEbA wixAe] A pH %=

AL va ge Adew AZEAN

Table 2-19. Effect of pH on plant regeneration from leaf explant of Drosera
binata after 8 weeks in culture”.

Total fresh wt. No. of Shoot length No. of Root length

pH

(mg) shoots (cm) roots (cm)
4.0 874.0+57.0" 10.3+0.9 45+0.2 15.0+1.0 1.5+0.2
45 837.3+95.0 11.6+1.1 45+0.4 13.8+2.1 1.8+0.2
5.0 880.7+85.5 145+2.4 4.0+0.2 135+14 1.4+0.2
55 864.4+63.9 10.0+1.3 45+0.3 11.0+0.9 1.6+0.1
6.0 857.8+81.9 11.5+1.6 3.9+0.2 13.9+1.2 1.2+0.2

? Used media contained 0.05uM kinetin and 0.005uM IAA.

Y Mean=SE.

Fig. 2-8. Cultural response from leaf explant of Drosera binata on MS medium
with different pH for 8 weeks.
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2) Drosera burmanni

MSHIA] X9 F&F: MSHi# o] HA 24 =49 Tx& 1/8~2¥ FFo= %
date] D, bumanni®l ¥ AHS gt 7.%»]—‘—:‘ Table 2-207} % 9kth.

A EA ] A 1/8MSHI A &F 1/AMSH] A ol A vl a4 S std=t], 53] 1/4AMS
iAol A dAAE 59 = 7H B2 A A FAEAT. ey A e AS
< 715 g 9 vEY FEvt 2R Ee MSHIA A vl A Fasdnt S
D Az AAGA ] Hlste] A& AdAGelA FrE 8= v
=2 Aom FAHEAT. = I/BMSHIA Y 1/4AMSHi Aol vl sFe] MSH| Aol A 2]
=

o
S
3
]
3
g,
il

A Aol wmrh wEA dojyuls 7}&—*& FAEAT. AAAG e S
1/AMSH] A o] A1 103702 7} wekon, o] A& wek 7Y Foatlrh 1w
U aEre] /957 shad ZMSHH7<1 M= EE AAAT LA Feta
RIRN S A=

Table 2-20. Effect of culture media on plant regeneration from leaf explant of
Drosera burmanni after 8 weeks in culture”.

. Total fresh wt. No. of Shoot length No. of Root length
Medium
(mg) shoots (cm) roots (cm)

1/8 MS 238.2+23.6" 5.2+0.8 0.6+0.1 7.3+1.1 2.8+0.5
1/4 MS 259.0+£26.0 59+1.6 0.8+0.1 10.3+15 3.0+05
1/2 MS 238.8+18.9 4.8+0.9 0.8+0.1 7.8+1.1 2.6+0.4
MS 237.6+32.6 3.9+0.5 0.9+0.1 59+1.1 2.4+0.2

2 MS Dead

? Used media contained 0.05uM kinetin and 0.005uM IAA.
¥ Mean=SE.

ZF A4 FY F3: MSHIA 9 A4Y FEE 1/8~281 2 A3 vix|oA]

ARG wiekst A AEA o] AP MSHIA o] AAFES 1282 wrE ujA]
A AAAG 4202 7P FEeg ot 24 %7}?—3— AQl g w2l H7kgok H
aste] F Aol= B 4 gllthH(Table 2-21). o] FAd2 1/4w) A Ftell A 82
MNE 7 goksd, dade] Hrhagol iov‘*i el el b 3Haske] MSHj A
o &S vzt wiA oA = BT ALSE

MSH| A o] HAFFES 1728 H7bek vl Al A EA Al b FEEd
2 AdAe oA 1/4AMSHI A A A EA Al 7 FEEAd HAFAAE
Hag wf, thE Fr)Eo] nlste] i 97 %7 thh =S Aoz A7t
o a8z o2 Fr7)5 2 vEYS MSHA 9] 1/4m 2 2-sta F Adagdde
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Table 2-21. Effect of total nitrogen concentration on plant regeneration from
leaf explant of Drosera burmanni after 8 weeks in culture”.

Total nitrogen Total fresh wt. No. of Shoot length No. of Root length

concentration (mg) shoots (cm) roots (cm)
x1/8 of MS 165.0£25.0 3.7+0.9 0.8+0.0 8.0+1.0 2.4+0.7
x1/4 of MS 354.6+£37.5 4.0+0.5 1.0+0.2 8.2+0.9 4.3+0.3
x1/2 of MS 354.3+45.5 4.2+0.8 0.9£0.2 5.6+2.3 1.3+0.2
x1 of MS 96.2+ 5.0 4.0%15 0.5+0.1 3.5+0.5 0.9+0.2
x2 of MS Dead

“ Used media contained 0.05uM kinetin and 0.005uM IAA.
Y Mean=SE.

Sucrose FXE9 G wjx o ©ArPow 71 Wol AFEE I U= sucrose’t
D. burmanni®] 2 EA Aol v X= TS dolry] 3t 0, 1, 2, 3, 4, 5%
SR Aol Hrbste] 9 AAS vk A= Table 2-229F 7Sk

= sucrose F7FellA FA g Aol wlgke] A E Aol Aol HANEE O R FFAE
A=dl, 53] 4% H7brolA dAAT 4802 7 B A EA7 AFEAY B
3% FolAM 897HE 7Hd wekoem, 5% iw
o BeE7l A Ho aF=e] B By wuas oAS & AN

Minocha(1985)+ #He] A& A=A & sucrose 2%7F #
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Table 2-22. Effect of sucrose on plant regeneration from leaf explant of
Drosera burmanni after 8 weeks in culture”.

Sucrose Total freshwt. No. of Shoot length No. of Root length
(%) (mg) shoots (cm) roots (cm)
0 68.58.5” 2.2+0.2 0.9+0.1 3.0+0.6 1.1+0.1
1 293.8+42.1 3.0+0.3 1.3+0.0 5.5+0.8 2.8+0.2
2 392.7+£37.7 3.7+0.4 1.3+0.2 8.3+1.3 2.9+0.4
3 374.8+65.2 3.6+0.4 1.0£0.1 89+1.1 2.7+0.2
4 426.4%21.0 4.8+0.6 1.1+0.1 7.2+0.9 2.8+0.2
5 270.0£47.2 35+1.0 0.7+0.1 1.5+0.2 1.5+0.2

? Used media contained 0.05uM kinetin and 0.005uM IAA.
Y MeantSE.
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Table 2-23. Effect of activated charcoal on plant regeneration from leaf explant
of Drosera burmanii after 8 weeks in culture”.
Activated

Total fresh wt. No. of Shoot length No. of Root length

charcoal (mg) shoots (cm) roots (cm)

(%)

0 442.7452.5" 4.3+0.6 1.2+0.1 12.1+1.5 2.2+0.2

0.01 420.1£62.1 4.6+0.3 1.1+0.1 8.1£1.0 3.6+0.3

0.02 412.4+61.3 6.3+0.9 1.2+0.3 8.1+0.9 3.0+0.4

0.05 538.6+43.8 6.5+0.7 1.2+0.1 8.7+0.9 3.7+0.3

0.1 327.7£29.7 4.3+0.6 1.0+0.1 6.4+1.2 3.0+0.5

? Used media contained 0.05uM kinetin and 0.005uM IAA.
Y Mean+SE.

Agar® F%: D. burmanni® A=A A A3 agard TS dolrr] ¢
3ted, 0, 0.2, 04, 06, 0.8, 1.0%2] F== #jxo] Z+zF d7tsle] @ AHES v] g3t
A= Table 2-24%F 2k} Agar7} HI7FE R ke A H] ] (09%6)
55712 71 w2 A EA7F AAE A=, agare] =7t =old S =
Aol A=At A=Al ABS A HAu A A T Fhkrh e
T mp7HA R agare] Mol A ESFE @WhoU HEle] ASS
st At

ol 8 agar7t H7IE A &L AAu|AANAM D, burmanni®] A& Aol 3
He A2 ABA SAA- FRol 8% ¥HEHE 5, agar o] w2 HlA

7AE Y R gl Bk A¥sy] WEe Ao FPHc
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Table 2-24. Effect of agar on plant regeneration from leaf explant of Drosera
burmanii after 8 weeks in culture”.

Agar Total fresh wt. No. of Shoot length No. of Root length
(%) (mg) shoots (cm) roots (cm)

0 437.0+70.8” 55+0.7 1.2+0.1 10.5%1.5 1.9+04
0.2 508.9+81.6 4.9+0.5 1.4+0.1 10.0+1.3 2.6+0.3
0.4 419.4+62.8 4.2+0.6 1.1+0.1 9.2£1.9 2.5+0.2
0.6 342.7+57.5 4.2+0.8 1.0+0.1 8.2+1.1 2.8+0.2
0.8 321.9+42.5 3.8+0.5 1.0+0.1 9.3£1.0 2.5+0.1
1.0 187.2+27.4 3.4+0.6 0.9+0.1 5.3+0.7 2.3+0.3

“ Used media contained 0.05uM kinetin and 0.0050M IAA.
Y MeantSE.

vjz] pHO @3 v ] pHE 4.0~6.0 W= ZHste] & dAES w4,
pH 452 HjxelA AAAG 10142 7FF 2B AEA7 A=A HTable
2-25). A=A AFS EE pH T itellA HuE xolgle] Hdwkxlo=w g5 sk
ok el gA A pH 45004 dHAT 193702 7 #@eken, pH 40 2 6.0
v A e A= thA ghAekdnh el S BE A gite] | xpolgle] YERW
=

Parliman %(1982)¢l 28} D. muscipula™= pH 4.99] #ix|o|A 2l &9 =2
o] ALt gt ¥ Jangd Park(1999)S D. rotundifolia®) 2% 373l
7bg Age wiA o] pHE 57~67°010om, g 2w A A= 2 EA A Aol
AA At stk 1l RE AFAE SRl wekbA] Ax P Aol A e i
Aol pHE tYAh o8 AR AAAY, AHAZAN D, burmanni= ¥4 H2 H9
o] pHellA 2l&4] A 9 AFo] 7hsdk Zor glH

Table 2-25. Effect of pH on plant regeneration from leaf explant of Drosera
burmanni after 8 weeks in culture”.

H Total fresh wt. No. of Shoot length No. of Root length
P (mg) shoots (cm) roots (cm)
4.0 1812.0£71.7" 9.5+0.9 2.0£0.2 13.4+0.7 2.6+0.0
45 1910.0+46.6 10.1+0.5 2.4%0.0 19.3+1.1 2.7+0.1
5.0 1647.8+20.4 9.2+0.2 2.3+0.1 14.2+0.9 2.5+0.1
55 1674.0+57.2 9.2+0.9 2.3+0.0 14.0+1.5 2.4+0.2
6.0 1366.7+97.8 8.8+0.4 2.4+0.0 12.5+0.4 2.5+0.1

? Used media contained 0.05uM kinetin and 0.005uM IAA.
Y Mean+SE.
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3) Drosera capensis

AAZHEAL 93 MS 72w Ao kinetin, BA, IAA, NAAES FEdE & &
g slo] FAl AR ks Ay AWtz oz AFre AlolE7|d H SAl

Zhgell Al A Em A Aol Fs A tHTable 2-26).

Atol E71d o] 79 BAKUL kineting F7beh #i Aol Al 2 EA AJAYo] HnkA o
2 FAEA=d, 53] kinetin 0.01pMS H7Fsk XA ARAG 427012 7+
2o AEAZ dAFLDY. D. rotundifolia(Jang 2} Park, 1999)¢} D. peltata(Kim3}
Jang, 2004)2] 7] el A] kinetinelYt BA 59 AAZHEAES HUFskA] &S )
Aol Al AEA] ABEC] o =dvha =, ol &A@ vud o A-g
H AFxdEd] w7 Ao es Ui ] Wi sew Azdn. A
ol£9] R A% kinetin® Tt} BAZ} A% & T Y
o} o] A 4= kinetin BT BAE H71s A oA US =9i=d], E3
BA 0.01pM #H7FFoA 7.0M= 7H8 S5 skt 12y e o] A4S Kinetin F
Zbol A B st en, BAE dE=(10ME H7FS oA Alx 2o
glo] weo] Ha wAE A ekokrt

S A2 A3 A9 IAAS NAA B5F AHFsola 2ZA AYE] v
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Table 2-26. Effect of growth regulators on plant regeneration from leaf explant
of Drosera capensis cultured on MS medium for 8 weeks.

Growth regulator  Total fresh wt. No. of Shoot length No. of Root length
(1=M) (mg) shoots (cm) roots (cm)

Control 50.2+16.2" 0 - 2.5%2.1 0.7+0.5

BA 0.001 275+ 4.3 1.6+0.4 0.5+0.2 5.0£1.0 0.6+0.4
0.01 35.4+15.2 2.0£0.2 0.7+0.3 7.0£2.0 0.7£0.2
0.1 52.5+14.9 2.0x04 0.4+0.2 45+0.5 0.5£0.1
1 26.0+ 6.6 1.5£0.5 0.1£0.0 - -
10 Dead

Kinetin 0.001 75.8+24.9 3.0£04 0.7+0.2 3.0£1.7 1.4+0.4
0.01 95.2+25.0 4.2+1.0 0.4+0.3 3.5%0.5 1.5£0.5
0.1 50.5+ 5.8 3.0£1.2 0.4+0.1 1.7+£0.3 0.7+0.2
1 40.0+11.5 2.0£0.3 0.4+0.1 2.3+0.7 0.7£0.3
10 32.6% 7.4 2.2+0.2 0.4+0.0 1.7+0.3 0.5£0.3

NAA 0.001 100.4+12.6 4.3+0.8 0.4%0.0 6.8£1.8 0.5£0.1
0.01 85.2+ 52 2.5%0.5 0.4+0.1 5.0+0.5 15+0.1
0.1 356+ 7.1 1.5+0.5 0.2+0.1 3.4+0.6 1.2£0.5
1 275+ 1.6 - - 2.2204 1..0£0.3
10 25.0+ 6.1 - - 1.5+0.2 1.1+0.1

IAA 0.001 75.2+15.0 6.0£1.5 0.6+0.2 57+2.3 1.5£0.5
0.01 45.8+10.4 2.5%0.5 0.5+0.1 3.5+0.9 1.3+0.4
0.1 20.3+ 0.3 2.8+0.9 0.4+0.1 3.0£1.2 0.9£0.6
1 13.3+ 3.3 2.7x0.7 0.1+0.0 2.0£1.0 0.4+0.2
10 13.3+ 3.3 2.5%1.5 0.1+0.0 1.0£0.0 0.1£0.0

* Mean +SE.
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Table 2-27. Effect of kinetin and IAA combinations on plant regeneration from
leaf explant of Drosera capensis cultured on MS medium for 8 weeks.

Growth regulator Total fresh wt. No. of Shoot length No. of Root length
(1=M) (mg) shoots (cm) roots (cm)
Kinetin 0 +IAA O 24.2+ 6.8 2.2+04 0.3+0.1 2.0£1.0 1.7+0.8
0.002 33.6+11.2 3.0£04 0.5£0.1 43+1.3 1.6+1.0
0.005 25.0+ 29 3.4£1.2 0.510.1 46+1.9 1.3+0.4
0.01 314+ 6.2 3.0£0.7 0.4+0.1 6.0£1.0 0.8+0.4
Kinetin 0.02 + TAA 0 40.2+10.4 4.3+0.3 0.5+0.1 47+1.7 1.3+0.5
0.002 61.4+11.9 5.3£1.3 0.510.2 45+1.2 2.8t1.6
0.005 55.6+13.2 6.8£1.4 0.6£0.1 3.8t14 1.8t0.4
0.01 40.6+ 3.8 4.3£0.7 0.6£0.1 43109 1.9+0.2
Kinetin 0.05 + TAA 0 45.0+13.2 3.6+0.5 0.6+0.1 4.8+1.3 2.1+0.1
0.002 375+ 85 4.6+0.8 0.3+0.1 4.0+0.6 0.8+0.1
0.005 50.0+10.4 4.0£0.0 0.5£0.0 57+1.2 2.1£0.3
0.01 46.7+ 3.3 4.2£1.0 0.510.1 45+0.7 2.8+t1.3
Kinetin 0.1 + IAA 0 15.2+ 5.0 4.0%+1.0 0.2+0.0 3505 0.3£0.0
0.002 275t 6.3 45%1.3 0.5£0.1 3.0£0.7 0.510.2
0.005 13.3+ 3.3 3.6£1.3 0.510.1 3.2t1.6 0.7£0.3
0.01 125+ 25 2.0+0.0 0.3+£0.0 1.5+0.3 0.4+0.1
? Meant SE.
Kinetin

0.01 (uM)

P

0.01 (uM) 21

Fig. 2-9. Cultural response from leaf explant of Drosera capensis on MS medium
containing kinetin and IAA for 8 weeks.

MSH| A =9 d3F: MSHA dA 24EL] 55 1/8~2mM7A x=4s
D. capensis® 921 dHE djgst A3 JERG LRSS Table 2-28% 23k
AR AEA e = 1/4AMSH A A AHEAG 3902 7H gk A EAe] A
F2 EE AgTolA dAAow vzt =, 1/8MSSE 1/AMSH Aol A Al %= 2
o]7} 1.7cm= 7} Z <t MalE 1/2MSH Aol AAAG 9802 7 wo] &
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Table 2-28. Effect of culture media on plant regeneration from leaf explant of
Drosera capensis after 8 weeks in culture”.

. Total fresh wt. No. of Shoot length No. of Root length
Media
(mg) shoots (cm) roots (cm)

1/8 MS 196.3+36.7" 2.3+0.5 1.7+0.4 8.4%1.6 2.70.2
1/4 MS 204.9+24.6 3.9+0.8 1.7+0.2 8.6+0.7 2.3+0.1
1/2 MS 254.9+24.2 3.3¥0.5 1.5+0.2 9.8+2.3 2.6+0.4
MS 193.2+£32.9 3.0x0.7 1.5+0.2 6.8+1.2 2.4+0.3
2 MS Dead

* Used mediua contained 0.05uM kinetin and 0.005uM IAA.
Y Mean *+SE.

F 22T 9F MSHIA ] Had FEE 1/8~2w2 Zr] 2dg wjA
A gl e Mg 23 vebd S-S Table 2-299F Zkth MS7| )
Z1o] 1/49) FEel Aa9S H7AE wiA A dAAT 47T TP B2 A=A

b AAdERew, AaEA A =3 Ax Aol 27cmz 7+ %*éé}ﬁiﬂr. o] o
Ei

B

WEE AagFgel MSe) 14l A A 1094 g merom, wele 4%
= bg Beearh ww Acgdel MsHAL Ul o4 HAHE A% AEA
Aol gasgovl, 58 2 FETe] 49 RE ARAL} wASAL
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Table 2-29. Effect of total nitrogen concentrations on plant regeneration from
leaf explant of Drosera capensis after 8 weeks in culture’.

Total nitrogen Total fresh wt. No. of Shoot length No. of Root length
concentration (mg) shoots (cm) roots (cm)
x1/8 of MS 343.3+67.0" 4.6+0.8 2.4+0.4 9.4+1.1 2.9+0.2
x1/4 of MS 438.5+50.4 4.7+0.7 2.7+0.3 10.9+1.5 3.3+0.2
x1/2 of MS 359.6+76.2 4.3+0.6 1.9+0.3 9.1+1.0 2.8+0.2
x1 of MS 203.0£61.7 35+0.5 0.9+0.1 41+1.0 2.3+0.3
x2 of MS Dead

? Used media contained 0.05uM kinetin and 0.005uM IAA.
¥ Mean =SE.

Fig. 2-10. Cultural response from leaf explant of Drosera capensis on MS medium
containing different concentrations of nitrogen source for 8 weeks.
“Times of total nitrogen concentration compared to MS medium.

Sucrose ¥ =9 P& uwjxo] FTFHE dLr9ez JpF Ho] AEHI JE
sucrose?] == 0, 1, 2, 3, 4, 5% 2 23] 2+t D. capensis® 9 FHL wj %
% A¥= Table 2-30 % Fig. 3-117F 23tk Az 342 %ﬂ sucrose’t %7}
H wfH el A 66702 7 %%%ﬂ], *3%—8— R w2 FEQ 1% H7bel A Al
Z o] 14cm=z 71 Fz st = 1%9 sucroseE H7Fg wjA|o] A AA
A 5.070= 7HE Beol *éﬂ?iﬂ, %’—57} 2% o mokAA A AAE = FIF

A &2 25 A S sucrose 2%7F 7 MSH| Ao

3 4 AT ST
agrs AEAELS 1-3% %=X sucrose d7Fol] olste] Az A @ Eg] o
HaS ZXAE F e ASE AAAN, 1Y 4% ol s EE HME A5
23y Ax P4 F gy ddo] dAE S & F AU



Table 2-30. Effect of sucrose on plant regeneration from leaf explant of
Drosera capensis after 8 weeks in culture”.

Sucrose Total fresh wt. No. of Shoot length No. of Root length
(%) (mg) shoots (cm) roots (cm)
0 39.0+ 3.9" 1.7+04 1.0+0.2 2.0+0.6 0.7+0.1
1 679+ 8.6 2.9+0.5 1.4+0.1 5.0+0.9 1.2+0.1
2 78.7+12.2 47+1.2 1.1+0.2 4.6+0.5 1.0+0.1
3 92.1+15.2 6.6+1.2 0.7+0.1 4.3+0.9 0.9+0.2
4 68.3+10.9 4.3+0.3 0.7+0.3 3.5+0.5 1.0+0.6
5 40.3+ 7.2 2.0£0.4 0.5+0.2 2.0+0.6 0.7+0.4

? Used media contained 0.05uM Kkinetin and 0.005uM IAA.
Y Mean =SE.

Fig. 2-11. Cultural response from leaf explant of Drosera capensis on MS medium
containing different concentrations of sucrose concentration for 8 weeks.

A" Tx=9 9 uxo FAEre] H7F=S 0, 0.01, 0.02, 0.05, 0.1%= E2
o i HFAL g A Ax AL 001%0A ZHAAD 12702 2AFE
A4 G5 e tH(Table 2-31). 1eju SAge] Arbgo] 1uth mopxa Az 4
7b AR st o, 53] 0.1% ATl 5NE 7P A xSk e

8H7NE 7HE Weol FAHNIL, HI7MFo] =mobdas Aive TS
HATH & AExEe] @48 D capenszs-J NEA A g2 By S fAst
E Ao #AaEdrt. a8 2R D, capensisd G2 AH wjgolA DAL
0.01% °late] Tz AL&3tE Zlo] 5 o=z A7tE A

_60_



Fig. 2-12. Cultural response from leaf explant of Drosera capensis on MS medium
containing different concentrations of agar for 8 weeks.

Table 2-31. Effect of activated charcoal on plant regeneration from leaf explant
of Drosera capensis after 8 weeks in culture”.

Activated charcoal Total fresh wt. No. of Shoot length No. of Root length
(%) (mg) shoots (cm) roots (cm)
0 100.7+27.8" 7.6+1.7 1.1+0.2 8.5%1.0 2.0+0.4
0.01 113.3+28.4 12.7+£1.6 1.1+0.1 7.0+1.3 2.2+0.4
0.02 92.0+13.3 8.7+0.9 1.0+0.1 4.2+0.7 2205
0.05 90.3+22.1 95+1.5 0.8+0.2 3.7+0.9 1.6+0.9
0.1 85.2+18.4 5.7+1.0 1.0+0.2 3.0£1.2 2.2+0.6

? Used media contained 0.05uM Kkinetin and 0.005uM IAA.
Y Mean *SE.

Agar =9 9 A9 agar H7IHS 0~1.0%=2 €8sl D. capensis®]
d dHS wjYgst 2= Table 2-32 2 Fig. 2-129F 24t} Agar 0.6%E 3 7Fsh
iAol A AR AE 3802 M B2 A=AV AdEJ oY BE A TolA 4
EA F7F 3170 ~38/ME HTE AolE Ho|X| ATt Alxe] AAFE A A u x|
A 16ecm= 7HE dEedar, BEle] S 1.0%E H7Ee FelA 837M=E 7HE

wokon] 4% w3 Fuh

Z 06%9 agar M7= D. capensis®] 2% JA S thh ZF e o}, A EA Y
AL AA Aol ¥ s 2olE Holx &S AT 4 Ak 252
=0 A AAAZE A FAU wha AR A} {AE, = oagar G
o] v

=
NEA AL agar TRl olalel MrE P WA Br Aom ey
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Table 2-32. Effect of agar on plant regeneration from leaf explant of Drosera
capensis after 8 weeks in culture”.

Agar Total fresh wt. No. of Shoot length No. of Root length
(%) (mg) shoots (cm) roots (cm)

0 160.9+29.7" 3.1+04 1.6+0.3 45+05 0.6£0.1
0.2 166.0+12.4 3.0£1.0 1.3+0.3 5.3+3.3 0.8+0.4
0.4 132.8+22.8 3.0+0.3 1.2+0.3 6.0£1.9 1.3+0.3
0.6 1175+ 99 3.8+0.6 0.9+0.2 4.3+0.3 0.9+0.2
0.8 123.9+32.6 3.5+0.6 0.9+0.1 5.7+0.9 1.2+0.2
1.0 121.8+30.2 3.4+0.3 1.3£0.1 8.3+14 1.2+0.1

“ Used media contained 0.05uM kinetin and 0.005uM IAA.
Y MeantSE.

4) Drosera rotundifolia

BgzAEADY T AOlE7ID {9 kinetin? BA % 52179 IAASH NAAS 2
ZF 0.001, 0.01, 0.1, 1, 10uM®] TR FH7}ste] #itolF29] ¢ dAS wfFssith
APRlEZIH 9] 7 kinetin®tF BAS H7FeE wix|ol A Az S0 B HHH%le
H, 53 BA 001uM< AHA7be wjAlol A dAAT 53A4Z 7 B A=A AR
AtHTable 2-33). A=A19 A5 Al BA AggolA vz Fzsisl=d, 53
0.001uM A 2ol M 7hd Fokeh #efe] e E9 kinetin A2l BTk BAE A 2%
Aol A B % Easigl=dl, BA 0.01pM A7l A 53702 7HE Weol FAH AT
T2y kinetind BA R 10uMe] 2E=E A2 A e FAdo] ds wEH
A e skt

SAFE NAASH IAA B 0.001pMe] As=TolA daAG 43702 AEAZ 3
AEol ABE] wkow, AbolETId T A2l rek nud ) 53] AEAH Aol Ha
Stk fele] B A 0.001uM o] FETelA ZPE FEstdoy, dubEom Alo]
E71dSel skl Az Ads B
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Table 2-33. Effect of growth regulators on plant regeneration from leaf explant of
Drosera rotundifolia cultured on MS medium for 60 days.

Growth regulator Total fresh wt. No. of Shoot length No. of Root length

(=M) (mg) shoots (cm) roots (cm)

BA 0.001 238 a* 50 a 11 a 48 a 02 a
0.01 183 a 53 a 03 b 53 a 02 a
0.1 133 a 36 b 03 b 30 b 02 a
1 158 a 32 b 03 b 32 b 02 a
10 23.0 a 0 ¢ - b 0 ¢ - b

Kinetin 0.001 15.0 ¢ 3.5 ab 0.3 a 38 a 02 b
0.01 20.0 abc 43 a 05 a 43 a 0.3 a
0.1 15.7 be 4.1 a 04 a 4.1 a 0.2 ab
1 244 a 47 a 05 a 49 a 0.3 a
10 22.0 ab 28 b 0.3 a 0 b - c

IAA 0.001 114 ¢ 43 a 02d 3.9 ab 01b
0.01 16.7 ab 3.8 ab 03 ¢ 3.7 ab 0.1 ab
0.1 12.5 be 3.5 ab 02d 3.5 ab 01b
1 17.1 a 29 b 05 a 28 b 0.1 ab
10 175 a 31 a 04 b 3.0 a 02 a

NAA 0.001 140 b 43 a 03 b 4.3 a 0.1 ab
0.01 175 a 35 b 03 b 2.8 be 0.1b
0.1 125 b 33 b 03 b 31b 01b
1 133 b 20 ¢ 04 a 25 ¢ 02 a
10 Dead

"Mean separation within columns by Duncan’s multiple range test at 5% level.
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Table 2-34. Effect of inorganic salts concentrations of MS medium on plant
regeneration from leaf explant of Drosera rotundifolia after 60 days in culture.

. Total fresh wt. No. of Shoot length No. of Root length

Media

(mg) shoots (cm) roots (cm)
1/8MS 59.2 a* 4.0 ab 0.8 b 6.7 a 12 a
1/4MS 825 a 48 a 1.0 a 73 a 14 a
1/2MS 56.4 a 4.4 ab 08 b 6.6 a 12 a
1MS 255 b 30 b 06 ¢ 34 b 0.7 b
2MS Dead

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

3 22839 G A F A2FFS MSUAY 1/8~2m) FFEow Aol
D
AR AEA] KL BE AeTgie] MrhE AolE Wolx rH(Table 2-35,
Fig3-13). ¥l wd A A% FYANA thehd Ars bR 1/4~1/209)

E FlA AnAon Fusgion 4% Fysdth wE F A2FFS MSH
A9 2002 AR AANAE el G Yol AT o
o= EEolEAe el HEAl A R A BaH A
St A ouletn, m@ A MSHIA Y AA A% b

Astsh AR Fgolddnh ez LEo|FA HEA AM % I uA

o F AxPPel FaF 890 F§FL & 5 AU

a9

o)

0

Table 2-35. Effect of total nitrogen concentration on plant regeneration from leaf
explant of Drosera rotundifolia after 60 days in culture.

Total nitrogen Total fresh wt. No. of Shoot length No. of Root length
concentration (mg) shoots (cm) roots (cm)
x1/8 of MS 18.8 bc” 33 b 05 a 4.4 ab 0.7 ab
x1/4 of MS 25.0 ab 49 a 05 a 55 a 0.7 ab
x1/2 of MS 346 a 53 a 06 a 55 a 0.7 a

x1 of MS 16.0 bc 22 Db 05 a 3.2 be 05D

x2 of MS 109 ¢ 25 Db 06 a 25 ¢ 02 ¢

"Mean separation within columns by Duncan’s multiple range test at 5% level.
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1/8MS 1/4MS 1/2MS MS 2MS

Fig. 2-13. Plant regeneration from leaf explant of Drosera rotundifolia as influenced
by different inorganic salt concentration.

Sucrose 59 43 vIA Y sucrose TLEE gEslo] Ho|FAY ¢ HHES |
Gt Ay, AEA ] AL 3% A FolA dAAG 392 7 2Rt 0~3%9]
T2k F-o 2= It (Table 2-36). ¥bH sucrosed FE7F 4% o)Ak motd 9 24

=Ae] Aol v A= FFS BT A== M AL sucrose?] FEZF W&
2 22050 0~1%9 Ag oA Aubd oz okFalgiu) Mo wade Az A
oA vEbd A FAREe] BEle] AL 2~3% HIMTolA FEEAE wkd, S

kS
0~1%9 sZ=FANA 06~07cm=Z 7174 FHAdstAt) ¥elo wd JA] sucrose &
ST 4% o) EolA A AT H]Sko] A AT}
asER EolFAY Alx A o dgle] wdbo| A sucrosets
=
[e}

9
o] sucrose 238 A EA S AT} A

Table 2-36. Effect of sucrose on plant regeneration from leaf explant of Drosera
rotundifolia after 60 days in culture.

Sucrose Total fresh wt. No. of Shoot length No. of Root length
(%) (mg) shoots (cm) roots (cm)
0 355 a* 31 a 0.8 a 31b 06 a
1 30.0 ab 31 a 0.7 a 34 ab 0.7 a
2 24.2 be 38 a 05 b 42 a 04 b
3 182 ¢ 39 a 0.4 bc 41 a 0.4 bc
4 20.0 ¢ 2.9 ab 04 ¢ 29 b 0.3 cd
5 10.0 d 28 b 01d 28 b 01d

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

=
ftlo
jus)

iR pHY F3F: viA ¢ pHE 4.0~6.00% deste] #3527 ¢ A I

g A3}, pH 6.0014 A2 Aol v FFEAoHY, e A9 Tr—°4 A= AR
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tH(Table 2-37). Wb 2 ZA 9] A4S pH7F 4020 wiAolA 7+ Szt rh el
P4 2 AT BE A HuE AolE HolA] gith

A o] Parliman =(1982)& pH 4.9 siA oA D. muscipula® 2EA Z=2o
FaAoldrta gtk A Kim¥ Jang(2004)& D. peltata®] 2% tip Bl %A
A pH+= 5701l ow, 3.7~479 AW Al= Az IS AAs AT st 1
B2 Drosera® 2&g° ZIWulgelA A=A A48 L Ao HgHE ujA <
pHE Foll whet v vE Zom gZ4uHw, o542 Hlud Y2 pH Hell
WEE Ads Aow Azdn

—

a0

Table 2-37. Effect of pH on plant regeneration from leaf explant of Drosera
rotundifolia after 60 days in culture.

Total fresh wt. No. of Shoot length No. of Root length

pH

(mg) shoots (cm) roots (cm)
4.0 26.7 a° 28 a 06 a 2.8 a 05 a
45 182 b 2.7 a 04 b 27 a 0.3 a
5.0 21.8 ab 26 a 0.5 ab 26 a 05 a
55 173 b 26 a 04 b 26 a 04 a
6.0 22.8 ab 3.3 a 0.5 ab 35 a 04 a

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

5) Drosera spatulata

MSH] A FX=9 g3 MSHiAS] Fr7|E 2 HER =& @gste] D
spatulata® ¥ HAHS wd3 A= Table 2-38 2 Fig. 2-14¢F ZUt}. A &A=
1/2MSHf A ol A 7F o] A=, dAAG 807N, A=A Holx
1/72MSHi A o] 4 1.lem= 7Hd A3 A5S Bk el A 1/2MSHj Aol A 4
AAG 169712 7 Bol dAHd e, o] As= 1/2MSH A 7 <

Adste]l MS 71&u#e] 1/2¥) %7} D. spatulata®] A5 7+ 7‘““%‘% gtol gk
A} wkE FU1d [ F 7P 7HE =2 2MSHIA| | A= ol S g

o] mE A 7E uAtatS
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Table 2-38. Effect of culture media on plant regeneration from leaf explant of
Drosera spatulata after 8 weeks in culture”.

. Total fresh No. of Shoot No. of Root
Media wt. (mg) shoots l?grgnt)h roots 1<(3(r:1rgnt)h
1/8 MS 253.0+49.6” 6.3+t1.6 0.7+0.1 9.7+2.4 1.9+0.3
1/4 MS 334.0+56.5 7.6%2.0 0.9+0.1 14.0+2.0 2.4+0.3
1/2 MS 456.7+50.6 8.0+1.1 1.1+0.1 16.9+1.8 3.1+0.1
MS 2324477 7.0+1.3 0.6+0.1 45%1.0 2.7+0.3
2 MS Dead

“Used media contained 0.05uM kinetin and 0.005uM IAA.
"Mean+tSE.

Fig. 2-14. Cultural response from leaf explant of Drosera spatulata on 5 different
media for 12 weeks.

S
¢

F Ax#F I9F MSHA DR NHNO; 1,650mg - L 'sh KNOs
1,900mg - L' 7|2 o= dto] wiAle] & dagdFe MSe| 2w, v, 1/20, 1/40,
o

1/8W = Z+z} H7Eg wiX|o| A D. spatulata®] FHS wid3st Ayl= Table 2-399F

2o,
Nz FA L HEAY Age AwHom AngFel e wAdN Fu
o S, MSWAC #fE Aade] 1/4ME A Told ARAw 10470
A we A=A AAEAT £ 180 Aol AE 93719 A2 A} A4
of WA FEF ANE nT P 1/4~1/8ue] FATANN B BHLES

wd, /AME BAE A ARAY 19402 M g Pt 94
oS F AxgFel MSe| 12w ol mobd A Agelt el
Age w55 MSuAe) 26 Arbrel A wE Awol

@gdol #Hadhe 43

aAE (T, 2E 2R D, spatulata’= 71 W e ol A vl R e A AdFeke] gk @t =

7F vl vke AlQlS Sl & dAdnh E3 ol uE AR HUkE uiA
A

R4

oA we AEA AYE mol MSHAY FEd AR A A,
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Table 2-39. Effect of total nitrogen concentration on plant regeneration from
leaf explant of Drosera spatulata after 8 weeks in culture”.

Total nitrogen Total fresh No. of 1%22?}2 No. of ég;th
concentration wt. (mg) shoots (em) roots (cm)

x1/8 of MS 289.9+80.5” 9.3+0.9 0.7+0.1 13.6+2.6 2.5+0.2
x1/4 of MS 327.7+79.7 10.4+1.4 0.9+0.1 19.4+3.3 2.5+0.2
x1/2 of MS 246.5+65.8 77+1.1 0.7+0.1 10.7+2.3 2.2+0.2
x1 of MS 226.5%£62.4 6.5%1.2 0.5+0.1 48+1.1 2.4+0.6
x2 of MS Dead

* Used media contained 0.054M kinetin and 0.0054M IAA.
¥ Mean *SE.

Sucrose FE9¢ QD& Sucrose’t D. spatulata®l 21EA AAd v &= &35
olr 7] 9ste], Al sEE 0, 1, 2, 3, 4, 5%=Z g slo] gt Z3}= Table
2-403 Z8kt}. Sucrose® FE7F EobETE AEAS Aol FreA =, 4%
HA7Fell A ARAD 85712 7 B AEAZE A EAT. B FH7Ee H]
a A=Al 5= 4%9] FxoA 7HE AT e 2%l AHAT 54
ME 7P Hol FAdESon, 3% o]dow wwUt SUbETE Yo Ut A
AT, ¥ 2R D. spatulata®] 71wl oA 2~49%2] sucrose= A EA Q] AH

2 AR ENEE Aoz AZEY, 1Eu 4% o4 iy Ei= Balo] dlgrS

Table 2-40. Effect of sucrose on plant regeneration from leaf explant of after 8
weeks in culture”.

Sucrose Total fresh No. of Shoot No. of Root
(%) wt. (mg) shoots l?gr%f)}l roots l%grgnt)h
0 55.1+ 4.0 3.9+05 0.5+0.0 1.2+0.2 0.9+0.3
1 87.4+10.2 6.410.6 0.6+0.1 2.310.8 1.6+0.3
2 92.4+18.1 6.0+0.7 0.6+0.1 5.4+0.3 1.1+0.3
3 101.0+17.4 7.0+0.6 0.6+0.1 3.9+0.6 1.3+0.2
4 218.3+4.8 8510.9 0.7+0.2 3.5+0.5 1.4+0.3
5 53.5+7.2 6.0£1.0 0.5%0.1 1.1+0.3 0.6%0.1
“SUsed media contained 0.05uM kinetin and 0.005uM IAA.
YMean =SE.
gAY T2 d3: D. spatulata®] A EA A o] m A= EHE o

ol 7] ¢3ted, 0, 0.01, 0.02, 0.05 0.1%°] ¥%== vjxo] H7tste] 9 AALS wj
3 A3l Table 2-413 2tk G 0.05%2 713 s X oA dAA G 4770
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2 7 B2 AEAE AEd ey A itel Avkd frelabs Holx GFdth
AEA e A5 0.02%e] AvRS HIEeE FolA 7 Adskdoh el 0.02%
A7bel A ARAG 6.1707F @8N, AF% 0.02%~01%S H7HE el A
Foatsd=d, 0.02%2] sE=TolA Hel Zol7F 1.7ecmz vuE AT Bu Aodd
Aol elehd D. spatulata®l Z7I|WHulFelA AF=e] ST A=

ok
W% R Bae i ekt F@ol gort AT vastel 2 Aol
Eowold gee HAd F Ath

Table 2-41. Effect of activated charcoal on plant regeneration from leaf
explant of Drosera spatulata after 8 weeks in culture’.

%ﬁg:gg:{i Total fresh No. of lselrg%g No. of lgr?gotth
(%) wt. (mg) shoots (cm) roots (cm)
0 140.1+£35.6" 4.3+0.5 05+1.6 4.3+0.9 1.2+0.1
0.01 140.9+28.0 4.6+0.7 0.5+0.1 4.0+1.3 1.1£0.2
0.02 180.4+30.1 4.6+0.7 0.7£0.1 6.1+1.0 1.7+0.1
0.05 183.8+42.8 47+0.5 0.5+0.0 5.3£1.0 1.6+0.2
0.1 144.0+38.6 4.0+0.6 0.4+0.1 5.3£1.8 1.6+0.1

“Used media contained 0.05uM kinetin and 0.005uM IAA.
"Mean =SE.

Agar F=9 3 WA agar 7S Gt D. spatulata®l ¢ AHEE
i et A, agar®] FE7F SUMEFE A EA] AAo] wWol 0.6%NA 7MY W
257 AYEJATHG.370). 2 agare] FE7F 08% oo EoldgE 2
EAo] Aol stk AEA ASK He 0.6%olA st Az Aot
0.9cmo] A tH(Table 2-42). 2] A 06%<] FEolr HAAG 1382 74 2
o] FAHENH AHFE LA 18y ¥ & w29 agars HMESFE 4
gl o] F7F st 1.0% H7FTelAE 7P A S et AU

ol el AddA D. spatulata= 71WHlFANA 06%2] agar =7 A=A AA
L A Sl Aty o AEHRE 2E 08% ode] wiA oA wigd A9y

o] wrdo] Aajde FAD 4 UMk

¥
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Table 2-42. Effect of agar on plant regeneration from leaf explant of
Drosera spatulata after 8 weeks in culture”.

Shoot Root
Ay Toafen o Nedl g Moo ey
° - Mg (cm) (cm)
0 195.7+21.3% 5.0+0.9 0.6+0.1 7.3+3.8 0.8+0.5
0.2 329.0£41.8 5.9+1.2 0.8+0.1 6.7t1.9 1.1+0.2
0.4 544.4+28.6 55%1.2 0.8+0.1 10.8+2.7 1.7+0.2
0.6 784.3+50.3 6.3£0.9 0.9+0.1 13.8+3.0 2.310.2
0.8 287.1+24.2 45+05 0.7£0.1 5.8+t14 1.7+0.2
1.0 106.0+33.7 47+0.4 0.5+0.1 47+1.0 1.3+0.2
“Used media contained 0.05uM Kkinetin and 0.005pM IAA.
"Mean+SE.
WXl pHE 9 &: D. spatulata®l 2= QAo m A= pHE EHE Lolx 7]
Astel, pH WAE 40~6002 W@ AAMAd ¢ AW WFF Avte

Table 2-43 % Fig. 2-15%F 3tk wix]e] pH7} 4521 A F-olA ddAF 9.474

2 7HE e AEAVE AAEN o, pH7E 1 Bt ol A AEA Aol i

stk AEAle] AHS RE A FolA SISk ¥ElE pH 45004 AAA

T 2502 7 Wol dAEd e A8 pH 5004 & AT B 94
Ho

ot} AAew 2 Aol molx ek

AuMge B AwAe] Ba woke] o] g x4 AwAle FRol wel
A3 sl Abelh gle Wb ofuer WX e =4, WEA B Wl debdE

I B3lokato]l trE Ao w dyA] dEd(Bansal®} Pandey, 1993), o]e] A&

% wA el A wet 1 a3t 2A 924 el E

1o
o

Table 2-43. Effect of pH on plant regeneration from leaf explant of
Drosera spatulata after 8 weeks in culture”.

Shoot Root

o ToE et oot Yoo e
: (cm) (cm)

4.0 1596.2+ 87.0¥ 85+0.8 1.7+0.1 19.9+1.6 1.8+0.2
45 1785.8£152.3 9.4+0.6 1.7+0.1 225+2.1 1.9+0.1
5.0 1402.5+ 89.4 7.2+0.7 1.7+0.1 13.0+1.6 2.0+0.2
55 1135.0£113.4 6.0£0.5 1.60.1 12.9+19 1.8+0.1
6.0 1211.7+ 59.1 5.7+0.6 1.7+0.1 11.5+14 1.8+0.1

“Used liquid media contained 0.05uM kinetin and 0.005uM IAA.
YMean+SE.
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Fig. 2-15. Cultural response from leaf section of Drosera spatulata on MS medium
with different pH for 8 weeks.

6) Drosera tokaiensis

>

ZHEAS I WFAFZEEZ A7) D. tokaiensis® A=A A T
A FEFS dolw 7] 93k, kinetind IAAS E-&A ko] w3 A3 e
A Aur-g-2 Table 2-449F 728kth. viA o kinetin 0.02uM3} IAA 0.005uM-S & &3
AT 40709 A=A QA FAYRT FHE AdE BT PEYE
Aoz JAA 0.005uM<S H7Eet BE A oA Be A4S Bed, 53]
IAA 0.005uME w802 gk oA 45719 a7t PFAdwdon e A
= gAskat

[«

Table 2-44. Effect of kinetin and IAA on plant regeneration from leaf explant
of Drosera tokaiensis cultured on MS medium for 8 weeks.

Growth regulator Total fresh No. of Shoot length No. of Root length
(1=M) wt. (mg) shoots (cm) roots (cm)

Kinetin 0 + IAA 0 35.0+ 87° 2.0+0.4 0.5+0.1 - -
0.002 46.7+£27.3 3.4+0.3 0.5+0.1 3.0+0.6 1.1+x0.2
0.005 40.0+ 6.2 3.3+1.3 0.5+0.1 45+15 1.4+0.8
0.01 325+ 4.8 2.3+0.6 0.5+0.1 1.0+0.2 1.3+04

Kinetin 0.02 + TAA 0 30.0+ 4.2 2.7+0.9 0.5+0.0 3.0£1.0 1.0+0.2
0.002 375+ 4.8 2.5+0.3 0.5+0.1 3.0+£0.6 0.2£0.0
0.005 475+134 4.0+14 0.3+£0.0 4.0+1.0 1.2+0.1
0.01 36.7+ 3.3 3.3+0.6 0.3+£0.0 0 -

Kinetin 0.05 + TAA 0 30.0+ 8.6 3.0£1.0 0.4+0.0 1.5+0.7 0.7+0.2
0.002 40.0£14.1 3.0+0.4 0.4+0.0 2.5+0.7 0.7£0.1
0.005 36.7+ 3.3 3.3+0.3 0.5+0.1 2.0+1.4 1.1+0.3
0.01 433+ 3.3 3.3+0.9 0.5+0.0 2.0+0.0 1.0+0.2

Kinetin 0.1 + IAA 0 325+ 25 25+0.5 0.5+0.1 1.5+0.5 1.4+0.1
0.002 46.7£17.8 2.0+0.4 0.6+0.0 1.5£0.5 1.2+0.2
0.005 40.2+ 5.8 3.3+0.3 0.4+0.0 25%15 0.7£0.4
0.01 20.0+ 3.8 3.0+0.2 0.4+0.0 - -

? Mean+SE.



MSH A FX9 G D. tokaiensis®l A=A Al A wiA ] F/HE
Hat7] f1sted, MSE 7| 2uiA &2 dto] A miA T =He] s=E 29o A 1/8u)
7hA] H7beE Zhzbe] v Aol Al wj<ket A= Table 2-459F ko) wiA| 9] Fm=7}
MS 71w =] 9] 1/2800 A2 FolA dAAT 103712 7Hd B A&} ert
At Al EAet o] AS AAl 1/2MSHi A oAl 7 sk ot vl 9
w7 ART molAA A EA A fefe] PAdo] 8y AAHAG. T
71E w7 Mg =2 2MSHiA A = s A A7 aAkekgd

a8 B2 D, tokaiensis 9A TFE Droserad A EE3 vz A= 7)) 9ol A
A o] Fka e ve AEds Fe0d F ARG o= Drosera® 2 &0l

=
A A A e Fg ek Hupgh ghgol Hgsto] Adsie] gow MY RRE JEE
]

Table 2-45. Effect of culture media on plant regeneration from leaf explant of
Drosera tokaiensis after 8 weeks in culture”.

Shoot Root

Veda  Tolfeh o Noof i Yool eniy

: (cm) (cm)

1/8 MS 287.2+55.2Y 8.2+14 0.8+0.1 9.0+1.1 1.7+0.2

1/4 MS 210.8+42.1 9.6+2.0 0.8+0.1 8.8+2.2 1.3+0.1

1/2 MS 337.7£44.9 10.3+2.7 1.0+0.2 10.3+2.2 2.0+0.2

MS 273.0£23.0 9.0£1.0 1.0£0.0 8.0+£0.0 1.4+0.1
2 MS Dead

“Used]l media contained 0.05uM kinetin and 0.005uM IAA.
"MeantSE.

% A2¥FY IF: MSwiHe B2 NHNO; 1,650mg - L !¢k KNO;
1,900mg - L& 7R o 3te], & AaddFS 22 2u, 1), 1/2w), 1749, 1/891 =
A 7ve wiA oA Drosera tokaiensis®l @ AWS wjkst 23] A= Table
Aads 7Rk wixelA daAd 9.07e] 7t
=

Ggskch HEE wx e F AAaT T

o] aAbegT)



HoAe o Ao st D. tokaiensist & HAAvhEko] MSuHlA| 9 1/28f<¢1 wf
2o A AEA] A L AFo] FAHS & 5 AL o= e FUIAFI A

R WA e AEA AAe wel MSuWA FEw Adw fAE Ang

Table 2-46. Effect of total nitrogen concentration on plant regeneration from
leaf explant of Drosera tokaiensis after 8 weeks in culture”.

Total nitrogen Total fresh No. of ISe 20% No. of 1&100{[}1

concentration wt. (mg) shoots (c r%q) roots (c I%l )

x1/8 of MS 182.0+22.07 6.0+£2.3 0.5+0.2 10.5£7.5 0.6+0.2
x1/4 of MS 283.3+53.6 7516 1.0+0.2 8.0+3.1 1.3+0.2
x1/2 of MS 319.0+45.7 9.0+0.8 1.0+0.1 8.4+25 1.9+0.3
x1 of MS 104.5+28.8 5.5+0.5 0.3+0.1 4.0+1.0 0.3+0.1
x2 of MS Dead

“Used media contained 0.05uM kinetin and 0.005uM IAA.

"Mean *SE.

Sucrose ¥E9 93 Sucrose’} D. tokaiensis®] 2= Aol v A= &=
dolr 7] 9k, iAo HI7MEFS 0, 1, 2, 3, 4, 5% = EElste] wigst A=
Table 2-473 2t} A EA 9] AMAAL 2%9 sucroseE H7F3F vfA| oA 5471 2]
71 ks sFA Tl ¥HH sucrosel] HTEUF 3% o] molx|zl AE A Aol A

stttk A EAe AHS FAETU 1% AsEolA] vlas Fk=d 53], 1%
o] sucroseE #H7Fe wiA| oA Alx Aoyt 0.8cmz 7} &3 YIS WAL}
JH 2R D, tokaiensis® ZIWwl &l iE =2 sucrose A=A o] S A5}
st Blom AZAHJTE e A wgk FHIbFel A 2 Zolrt 1.7em=E 7HE
FAastAcH, Bl = 2% HIboA 60712 7 Btk 28y 3%0]74d ¢
A gelM s el gl A wEEHA GokA ils=o sucroses FEld &

de AANRIGE Ae o AT
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Table 2-47. Effect of sucrose on plant regeneration from leaf explant of
Drosera tokaiensis after 8 weeks in culture”.

Sucorose Total fresh No. of lselrg%g No. of 15110;&1
(%) wt. (mg) shoots (cm) roots (em)
0 40.6+12.0" 1.9+0.3 0.7+0.1 25+0.5 1.7£0.6
1 84.0+ 3.0 35105 0.8+0.0 25%15 1.0£0.5
2 94.6+12.6 5.4+0.8 0.6+0.1 6.0£3.0 1.3t0.4
3 745+19.5 45+0.9 0.6+0.1 - -
4 50.5+12.5 3.0+0.6 0.4+0.2 - -
5 46.0+ 4.0 3.0+0.4 0.5+0.1 - -

“Used media contained 0.05uM kinetin and 0.005uM IAA.
YMean+SE.

g4 59 QI D. tokaiensis®] HMEA AAol wA= ST aHRE &
ol® 7] $13f 0, 0.01, 0.02, 0.05, 0.1%¢ Fx== ZH7lste] wigs A= Table
2-483} 2t ST 0.01%°] H7brelA 63702 7 @ A A AL
om, FE7t FobAFE A A Aol it AFES R A As
Eoue e SAYS HIEE A HlwA fAded el ¥4
g sx7t gEss Fred e, 53 FA g Tl AuAd 6872
< Aol Hlste] @2 Hert dAHAG. aHER aEkel &
tokaiensis® = A o] A B A Heje] A oJAA] AE&S i A
& g AU

Table 2-48. Effect of activated charcoal on plant regeneration from leaf
explant of Drosera tokaiensis after 8 weeks in culture”.

%ﬁg:caotsfl Total fresh No. of igg&i No. of 1&?&%
(©4) wt. (mg) shoots (cm) roots (cm)
0 216.4+34.9" 5.3+0.6 1.0+0.1 6.8+1.6 1.3+0.2
0.01 264.7+25.0 6.3£0.6 1.0£0.2 6.0+1.2 2.1£0.0
0.02 186.3+30.6 4.0+1.1 0.7+0.1 4.0+3.0 1.5+0.6
0.05 186.8+23.9 3.70.3 0.7+0.2 5.5+4.5 1.2+0.9
0.1 178.0£12.7 3.8+2.1 0.5+0.3 5525 1.9+09

“Used media contained 0.05uM kinetin and 0.005uM IAA.
YMean+SE.

Agar 59 g3 Agare] HAAFTEE LolrR7] #1354 0, 0.2, 04, 0.6, 0.8,
1.0% = FH7}ate] vjeksl A3t Table 2-49¢F 2 kth Agard] %7 GS&42 D,

tokaiensis®] A=A MY F7F ST QA iAo g Fe AHAT 9.3
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Aol AT A 10% H7FTl wah oF 3u) ol de] we AYEES wyo
W oAS R QAN b FsAr. Lol agare] FEoF S5 gol
e, AAMANA ARAT 80AR F Bol FAHReM ASE T

3 Fgatg

a8 322 D, tokaiensis®

Zae A4 2 AWK mrh HAFES & 5 ANATE ol mREe] AFAES
HATAN AAEE AARAT FALR, FEo] FEE FTFEE A oA
AgAe]l A B Aol AsaAl ol FolAy] WEA Aow Az

Table 2-49. Effect of agar on plant regeneration from leaf explant of

Drosera tokaiensis after 8 weeks in culture”.

Shoot Root
hgr o Todfeh Mool ddn Noof e
(cm) (cm)
0 767.1+32.9% 9.3+1.2 1.9+0.1 8.0+1.3 1.0+0.1
0.2 225.0+£37.0 43+1.3 1.0+£0.1 6.0£3.0 0.8+0.2
0.4 153.0£24.9 4.0+0.8 0.9+0.0 3.0£2.8 0.6£0.0
0.6 147.7£22.1 3.0+0.6 0.9+0.2 2.3+1.3 0.5%0.2
0.8 70.1+21.3 3.5+0.6 0.5+0.0 25405 0.3+0.1
1.0 62.0+15.2 3.0+0.5 0.5+0.1 3.0+0.6 0.7+0.0

“Used media contained 0.05uM kinetin and 0.005uM IAA.
YMean *SE.

Xl pHS D& D. tokaiensise] 2 E&A A Ao v xi= pHY JZIE LolH 7]
?lste] pHH 1S 40~6.002 3to] Halufx]o] wjet A}, pH 55004 AAA T
92702 71 B A EA7F A E AT Table 2-50) ¥ =3k o] Az FrolA 4
AAF 168702 71 wol AT A=At Hele 452 BE A3t
Zpol7F AwtA o m Fa kAt

Jang @} Park(1999)e) 98t D. rotundifolia®l ¥ <ol A pH 5.7~6.72] = g F-l
ARl A Bl Brefe] o] VM Fesidivtal dte] 2 AA I FARE A=
LERETAS = R =
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Table 2-50. Effect of pH on plant regeneration from leaf explant of
Drosera tokaiensis after 8 weeks in culture”.

Total fresh No. of Shoot No. of Root
pH wt. (mg) shoots lfgr%t)h roots 1%2%}1
4.0 1174.8+61.4% 7.9+0.8 2.340.1 12.3+1.2 2.1+0.1
4.5 1364.1+68.3 8.310.9 25+0.1 15.2+2.8 2.2+0.1
5.0 1434.2+58.9 8.1+0.8 25%0.1 16.6%£2.0 2.0+0.1
55 1443.4+86.2 9.2+0.6 2.3+0.1 16.8+1.1 2.1+0.1
6.0 1473.6+46.5 8.5+0.6 2.4+0.1 15.9+1.1 2.2+0.1

“Used liquid media contained 0.05uM kinetin and 0.005uM IAA.
"Mean+tSE.

t}. Byblis liniflorad 7I1WelgF =24

AFZHEZR d8A2: MSHiXo| BA, kinetin, NAA, IAAS 727} 05, 1, 2,
5 10uMe] =2 G828t B liniflora] 2L 83

APl E7I U R/ A BA HI7FFAA HAnbH oz w@e AEAZE AAEH A=,
£3] BA 5uMS 713 wixol A AAAT 102702 7H 4433 A8ES B9
(Table 2-51). ¥+ BAS FE7F Sold 45 wWol JAHA=d, BA e ol
Hla] FAE A 8671E o W HElrt P 28 EE BAE W] g
Ao 238 gAlHor g Ao A AyrE BASE u¥:EE HU)
g5 wol F4HA=, BA 10uMoll A 2060mgo.2 7Hd w2 AE =7 {7]
= At

Kineting % 7Fste] wiks A3 BAE H7bs A Eoh 2 EA9 AAYo] Ax3}
Yo, kinetin 1uMS 7} oA 67712 7}% B> A EATE AAAEAT B
2]+ kinetin 05uMS 713 oA 98742 7Hg wol FAEdon, Aya
kinetin 10uM 9] ol 4] 30.0mge] 7] % ATt

SAF AP Tre] A9 NAA H7bE wmrh FAe el AAAD 470w o @
& A EA 7 AAYE A THTable 2-52). e T3 T2 oA 7Hg w@o] P4 =
NAAZ} B. liniflora®]l 2&A2 A L e FAJo Fa97t gles Ao=z A
ZhE ok A s AEA Aol e AT D NAAE L= H7bsh
Hj x| ol Al Wol F71¥EA=d, 53] NAA 10uMol A 304.0mgel A =7 §715
t}.

IAA A8 7-2] 4Fols TAA 2uMS H7FsE viA el A 71709 A &=A7F A4
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Qom, el 1AA WM& HAF FlA 902 b Be
Al AL [IAA A FellA] AwrAog Aqxag]

=

P AT, 2

Table 2-51. Effect of cytokinins on shoot regeneration and callus formation from
node of Byblis liniflora cultured on MS basal medium for 4 weeks.

Cytokinin Total fresh No. of ISe Eg?ﬁ No. of lgl(g)t% Callus
(uM) wt. (mg) shoots (cm) roots (cm) wt. (mg)
Cont. 694.5+49.1% 4.7+0.7 3.5+0.6 8.6+1.0 2.0+0.3 -
05 783.8£83.3 8.0+1.2 3.1+0.2 7.0+3.3 2.5+0.8 10.0+ 0.0
1 825.0£85.5 9.1+0.8 3.0+0.2 6.2+2.0 1.9+0.3 20.0+ 6.1
BA 2 859.2+16.3 8.8+1.0 2.8+0.2 2.2+0.4 1.1+0.4 73.0+£22.5
5 951.5%70.3 10.2£1.8 2.4%0.2 2.0+0.4 0.4+0.2 155.0+32.2
10 892.8+74.2 9.5+1.1 1.7+0.3 - - 206.0£47.8
05 796.2+98.1 5.3+05 3.6+0.2 9.8+29 1.3£0.3
1 784.1+85.4 6.7+1.0 2.8+0.3 5.3+2.1 1.3+0.3
Kinetin 2 713.6455.2 6.6+0.5 2.8+0.4 6.8+1.4 1.8+0.4 10.0+0.0
5 623.0+42.5 6.3+0.7 2.210.3 6.5+1.0 2.0+0.2 -
10 593.4+62.4 5.9+0.8 2.2+0.4 5.3+2.1 1.5+0.4 30.0£0.0

“Mean +SE.

Table 2-52. Effect of auxins on shoot regeneration and callus formation from
node of Byblis liniflora cultured on MS basal medium for 4 weeks.

. Shoot Root
WP W S e NE00ength e
Cont. 615.3+15.9" 4.7+£0.7 3.5+0.6 8.6+1.0 2.0+0.3
NAA 05 684.2+81.5 4.6+0.3 3405 7.9£1.9 3.6+0.6 13.0+ 3.3
1 735.2£51.8 4.2+0.8 3.1+0.3 72135 2.4+0.8 50.0£30.2
2 773.4+84.3 3.3+0.6 3.2£04 6.5%2.0 4.0+£0.5 54.0+23.4
5 736.1£64.7 3.210.5 24104 59+1.7 3.210.2 164.0+£39.5
10 664.0£85.8 3.310.8 2.1105 5.610.9 2.2+0.6 304.0+51.4
IAA 0.5 843.6+31.8 6.6+0.7 2.9+0.3 8.5+0.6 1.5+0.2
1 875.4£52.1 6.810.6 3.1£0.2 9.0£1.2 1.5+0.4 -
2 881.5£56.4 7.1£0.9 3.410.2 7.2t1.8 2.810.6 -
5 633.1+47.1 6.3£1.4 2.4+0.2 25+15 1.0+0.5 25.0+15.0
10 581.3+25.2 6.3+0.6 3.6+0.2 25+1.2 2.1+19 17.0+ 3.0
“Mean +SE.

AgzAEd) E4AY:
o) Aol T oIS
1, 2, 5, 10uM <]

e =

A= 7HA A

Y BASH IAAE AEste BA 5, 10uM9] 55X TAA 0, 0.5,

=g A7 &85k Wi

CEE A

do] @gAxg Ao A=

A 3¥+= Table 2-53%



A &A= BA 10uM3}F TAA 05uMS E3H6te] wjddt 5o dAAT 1671 =
7bg wol AAEJd e, el = BA S5uM¥ IAA 1uMS E83 5o 103707}
P4 M F2 A9E Btk A ~= BA 1uM¥ [AA 2uMS #H7bgk
oA 578.0mgo. = 7Hd Hol FA =AU

Skoog®}l Miller(1957)= dwbd oz ZA ke o)t A~ Fv} 7|3 P4

AAH & S0 Aol ET|de] g FEw o]o] AHgk Ao o) HH
st WelgeE 224 & Jdoa stk B lniflora®l A AF2EELS

%!

$7b @gom Frlshgle wuch HuAs woe)

(o

—

Ao A YA ER o ZdAeldet. 53 BA 10uM¥# IAA 0.5uME
Eqstel Wgd Aol HBA Aol 7Hd F459th BA 5uMt 1AA 1u
ME B Aol Besk 4 wol WASHAT BA 10uMF IAA 20ME A7}
g ol M= Aol el M FA4HA

pd

Table 2-53. Effect of BA and IAA on shoot regeneration and callus formation
from node of Byblis liniflora cultured on MS basal medium for 4 weeks.

Growth Total fresh wt. No. of Shoot length No. of Root length  Callus wt.
regulator
(M) (mg) shoots (cm) roots (cm) (mg)

BAS5S+IAA 0 2088.0+242.3*  12.3+1.0 5.0+0.4 9.241.1 34104 407.0+46.9
05  2073.8£295.8  13.0+2.0 5.2+0.4 10.0+1.6 3.9£0.8 425.6+78.3

1 21444+142.3  13.2+1.1 4.3+0.2 10.3+14 4.0+0.7 378.3£77.1

2 2185.7+148.4  13.2+1.9 4.3+0.4 10.1+2.3 4.1+0.9 285.0+40.1

5 2122.5+149.0  11.9+0.9 4.4+04 10.2+1.2 4.4+0.7 343.6+40.1

10 2164.2+334.1  12.6+0.9 4.5%0.3 8.6+1.4 2.6+0.5 305.0+45.6
BA10+IAAOQ 1668.3+301.7  12.3+2.0 3.3£0.4 52%0.8 1.9+0.3 424.0+70.6
05  1538.3+365.0  16.7£1.5 3.9£0.2 5220.7 2105 426.4+72.8

1 1265.0£266.6  14.4+1.6 3.3+0.3 7.0£2.3 4.9+1.3 398.0+48.1

2 1777.3£274.3  13.9x1.3 4.0£04 9.842.4 3.5+0.8 578.0+64.2

5 1954.24261.9  14.121.5 3.5+0.4 7.1+1.6 2.7+0.8 531.1+50.3

10 1920.0+338.1  12.4+14 4.0+0.4 6.1+1.4 1.5+0.3 496.3+53.5

* Mean +SE.

_78_



2}. Sarracenia purpurea®d Z1W¥l%¥ %A

AFzAEAS 9 Kinetin 0, 1, 2, 5, 10mg - L '9] %9 NAA 0, 1, 2mg - L'
o] TxE 47 & A S purpurea®l FAEAE w|ge A= Table 2-54
9 Fig. 2-163 29t}

A EAe] AW Kinetin Img - L' NAA Img-L '8 83 n
F gAstd o, ASE vlad Foegith Az AL W o] dge 53] A
g ol Hlgto] NAAC @& 9 kinetin#té] && AHgFolA i FEstA ey
of. 2822 NAAVF S purpurea®] F+21EA widol A S
oA

=
)
=
X
o0
IS
N
=
N
—_

Table 2-54. Effect of kinetin and NAA on shoot formation and development from
young plantlets of Sarracenia purpurea cultured on 1/2 MS medium for 8 weeks.

Growth regulaors

(mg-L’l) Fresh wt. No. of shoots Shoot length No. of roots Root length
Kinetin ~ NAA (e) (cm) (cm)
0 0 0.18f" 5.4bc 1.8cde 1.8cde 2.4def

1 0.77hcd 6.9abc 2.5ab 2.5ab 4.4ab
2 0.90ab 5.2bc 2.6a 2.6a 4.0bc
1 0 0.23f 6.1abc 1.7de 1.7de 2.0efg
1 0.69bcd 8.4a 2.3abc 2.3abc 4.4ab
2 1.05a 7.3abc 2.6a 2.6a 5.3a
2 0 0.18f 6.8abc 1.5a 1.5e 0.8g
1 0.63cd 6.9abc 2.2abcd 2.2abc 3.5bcd
2 0.18abc 6.1labc 2.7a 2.7a 4.6ab
5 0 0.22f 5.2¢c 1.8cde 1.8cde 11g
1 0.35ef 6.0abc 1.8cde 1.8cde 1.7efg
2 0.52de 7.8ahc 2.0bcde 2.0bcde 2.8cde
10 0 0.26f 5.7abc 1.9abcd 1.9cde 1.3fg
1 0.33ef 6.4abc 2.1abed 2.1abed 1.9efg
2 0.58cde 7.9ab 2.3abc 2.3abc 2.7de

"Means separation within columns Duncan’s multiple range test, p=0.05
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10 (mg- L-1)

Kinetin

Fig. 2-16. Cultural response from young plantlets of Sarracenia purpurea cultured
on 1/2 MS medium containing different concentrations of kinetin and NAA for 8
weeks.

Sucrose X9 9 ¥: Sucrose?] TEE 0~5%= 28 H7lste] S purpuread +
AEAE g A3, A=A A8 T2 5%olA FAE T 4170l Hlske] 2uf 7}t
o] F7tse] 80/M=E 7 @ ktHTable 2-55, Fig. 2-17). ¥FH 2l &A9 AL FX4
g 2 1% Aol 5%e] sl Blste] HlwA FEsiivt ftele] i g
AL 3~5%9] alskolA FA gl Hlste] dFAE Aowm FALEJT oo A
AT} A S purpureaQ] FAEAE WS Al sucrose?] L=V WA EES

[e] >~
= OEL )\/\S\’?\qr/}
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Table 2-55. Effect of sucrose on shoot formation and development from young
plantlets of Sarracenia purpurea cultured on 1/2 MS medium for 8 weeks.

Sucrose Fresh wt. No. of Shoot length No. of Root length
(%) (g) shoots. (cm) roots (cm)
0 0.18¢” 4.1a 2.3ab 3.4a 0.5¢c
1 0.30bc 4. 2.5a 4.0a 1.6bc
2 0.28bhc 5.6ab 2.1c 3.6a 1.8ab
3 0.33ab 5.5b 1.4d 3.9a 2.3a
4 0.32ab 5.6ab 2.2ab 4.8a 2.5a
5 0.44a 8.0a 1.8¢c 4.5a 2.2a

? Means separation within columns Duncan’s multiple range test, p=0.05
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Fig. 2-17. Cultural response from young plantlets of Sarracenia purpurea cultured
on 1/2 MS medium containing different concentrations of sucrose for 8 weeks.

Ascorbic acid¢} citric acid®] 9 &: ascorbic acid®} citric acidg& @8 % &8 A
glato]l S purpurea®l FAEAE wjFd Ak ascorbic acid 200mg - L'¢}  citric
acid 200mg - L'2 &£&3 A T2 A ZE A FelA FAH T Hste] Az
ZAEo] =t Table 2-56, Fig. 2-18). 3] ascorbic acid 200mg - L '8 &3]
21§ WA S v $35ke] citric acid 100mg - L "9} E-&A8 g wjxolA F3 83/M= 7}
2 weo o] ABFsL QAT v A Ego] QS W mglo] wgo mE gt
oA & 2polZ Holx ¢koki=d citric acid 100~200mg - L' @& X g Fol A AwkA
0w FEEAT)

Table 2-56. Effect of ascorbic acid and citric acid on shoot formation and
development from young plantlets of Sarracenia purpurea cultured on 1/2 MS
medium for 8 weeks

. 1
Concentration (mg-L ") Fresh wt. No. of Shoot length No. of Root length

Ascorbic acid Citric acid (g) shoots (cm) roots (cm)
0 0 1.86a” 5.5b 2.1a 3.9a 2.3b
100 0.31a 6.9ab 1.8ab 4.6a 3.6a

200 0.27a 7.2a 1.8ab 4.9a 2.9ab
100 0 0.29a 6.9ab 1.7b 4.8a 1.9b
100 0.27a 7.5a 1.7b 4.9a 2.0b
200 0.32a 6.3ab 1.7b 4.6a 2.3b
200 0 0.35a 8.3a 1.7b 5.0a 1.9b
100 0.32a 8.3a 1.6a 4.6a 1.9b
200 0.24a 5.7b 1.9ab 3.8a 2.1b

Means separation within columns Duncan’s multiple range test, p=0.05
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Ascorbic acid

Citric acid

Fig. 2-18. Cultural response from young plantlets of Sarracenia purpurea cultured
on 1/2 MS medium containing different concentrations of ascorbic acid and citric
acid for 8 weeks.

A w59 g DA HAHS 0~20%= 2dEste] FAEAS w3 2

o, AEA e AMES Ael Pl fo2E molx ekgkrh(Table 2-57, Fig. 2-19).

gy A" AEAe] A4 2 g wae mE oA FA g T Hsle] &

AF A 53] 05% H7EFol A AEA Doj7t 7lem® FH 9] 2.1cmel #lgte] 3
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AEA Y S FEANA A T2 AEAE A4S 7 AE Hdow YAHUL

Table 2-57. Effect of activated charcoal on shoot formation and development from
young plantlets of Sarracenia purpurea cultured on 1/2 MS medium for 8 weeks.

Activated Fresh wt. No. of shoots Shoot length No. of roots Roof length
charcoal (%) (g) (cm) (cm)
0 0.33a” 5.5a 2.1c 3.9b 2.3b
0.5 0.43a 7.1a 71a 5.9a 4.3a
1.0 0.36a 6.9a 6.9a 5.7a 3.2b
2.0 0.39a 6.6a 6.6a 6.8a 3.1b

? Means separation within columns Duncan’s multiple range test, p=0.05
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Fig. 2-19. Cultural response from young plantlets of Sarracenia purpurea cultured
on 1/2 MS medium containing different concentrations of activated charcoal for 8
weeks.

=,

<] pHY <93: vix]9] pHE 4.0~6.022 ZEsted S purpureasS w3t 23}
Az FE 60~63/M2 A Fite] & Ho]lE Holx ¢kti(Table 2-58, Fig. 2-20).
2z Aol pH 6.0014 23cmz 7} Ao o Ao foxe gl
g F ES 40~4671F WA pHoll HuE 9T A ge AoF A=,
Balo]l dol= pH 6.091A4 36cm= 7Hg At

o] o] Ad A 95te] S purpurea= 71Ul koA pH 4.0~6.0 HlA A

Hom FEF AT RYS FAT + Ak

Table 2-58. Effect of pH on shoot formation and development from young plantlets
of Sarracenia purpurea cultured on 1/2 MS medium for 8 weeks.

pH Fre?;]) wt No. of shoots Shoiz;je)ngth No. of roots Roo(tcilir)lgth
4.0 0.3b” 6.0a 1.9a 4.2a 2.5a
4.5 0.4ab 6.3a 2.2a 4.6a 2.8a
5.0 0.4ab 6.3a 2.2a 4.0a 3.1a
6.0 0.44a 6.0a 2.3a 4.5a 3.6a

? Means separation within columns Duncan’s multiple range test, p=0.05

Fig. 2-20. Cultural response from young plantlets of Sarracenia purpurea cultured
on 1/2 MS medium with different pH for 8 weeks.
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Table 2-59. Effect of dark pretreatment on shoot formation and development from
young plantlets of Sarracenia purpurea cultured on 1/2 MS medium for 8 weeks.

Duration of dark

pretreatement Fresh wt. No. of shoots Shoot length No. of roots Root length
(g) (cm) (cm)
(weeks)
0 0.28b* 6.9a 2.0a 45a 2.0b
1 0.43a 6.3a 2.2a 6.4a 3.2a
2 0.32ab 5.8a 1.9a 5.8a 1.9b
4 0.20b 6.0a 2.2a 5.5a 1.7b

"Means separation within columns Duncan’s multiple range test, p=0.05
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Fig. 2-21. Cultural response from young plantlets of Sarracenia purpurea cultured
on 1/2 MS medium for 8 weeks with different dark pretreatment duration.

W2 FF 2 agar ¥ FIF: AEA AL agars Y7FsHA > Parliman
Al A 12402 7Hd sk, AEAe] A 9 el e agars H7HshA
X2 MSHiR| A FZFFF o ¥y Aol agar 06%S H7FgE Parliman®i A o A
42cmE 7V Atk (Table 2-60, Fig. 2-22). AgarE H7FslA &S AAux o] H ¢
A2 ¢ F4& Parliman>1/2MS>1/4MS>IMSHI A ¢ <=0l o1} 0.6% agars %7}
3wl x9] %ol 1/AMS>IMS>Parliman>1/2MSH#i A ¢ <=o]d T}, 3+ 0.8% agar
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Table 2-60. Effect of culture media and agar on shoot formation and development
from young plantlets of Sarracenia purpurea cultured on each medium for 8
weeks.

Agar Culture Fresh wt. No. of Shoot length  No. of Root length
(%) media (g) shoots (cm) roots (cm)
0 Parliman 0.66a” 12.4a 2.5b 6.7ab 2.9bcd
1/4MS 0.37cde 10.4abc 1.9def 4.3de 2.2d
1/2MS 0.68b 10.9ab 2.4bcde 6.3bc 3.6abc
MS 0.99a 8.0cde 3.3a 7.8a 2.5cd
0.6 Parliman 0.44cd 7.6de 2.1bcdef 4.8cd 4.2a
1/4MS 0.28f 9.6bcd 1.7fg 4.1de 2.5¢cd
1/2MS 0.44cd 6.2¢e 2.4bcd 5.5bcd 3.8ab
MS 0.46cd 8.0cde 2.0cdef 2.9e 0.5e
0.8 Parliman 0.36def 5.8¢e 2.4bc 4.8cd 3.6abc
1/4MS 0.25f 7.4de 1.5g 4.5d 2.1d
1/2MS 0.39cde 7.1de 1.9ef 4.8cd 2.6cd
MS 0.49¢ 9.0bcd 2.1bcdef 5.3bcd 2.1d

? Means separation within columns Duncan’s multiple range test, p=0.05

Fig. 2-22. Cultural response from young plantlets of Sarracenia purpurea cultured
on different culture media containing 0.6% (a) or 0.8% agar (b) for 8 weeks.
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"}, Drosera alelea® 7|Wwl ¥ ZA

AFZHAEZDY 9% BAY [AAE T8 2 =& At 29, AEA9 & [AA
sbe] &Y THT BA 0.02mg - L' 2 BA 005mg - L' 5o @g&Ae s 2zt
845709} 83372 Wol FA = AtHTable 2-61). WFH A& 52 BA 0.02mg - L
o] g2 2 BA 0.02mg - L9} IAA 0.02mg - L'e) &858 o)A F5 3ot

BAS NAAZS o8 2 28 A3 ¥ AsoAE BA 0.02mg- L' 2 BA 0.05
mg - Lo @88 283 BA 0.05mg - L'# NAASIe] &gz oA 254
Aol =kt

ol Aol Ao oW Drosera alelea®l ¥ ZH wjodo|A BAE IAAY NAA 59
SN T8 BrhE 0.02~0.05mg - Lo d&A e oate] AEA] HAS &I}
Aoz HHsle Aoz AZHIAL

Table 2-61. Effect of BA and IAA on shoot formation and development from leaf
explant of Drosera alelea after 6 weeks in culture.

BA TAA Fresh weight

Shoot length Root length

No. of shoot No. of root

(mg-LY (mg) (cm) (cm)
0.01 0 1.0d" 67.8ab 1.6abc 59.3bc 1.1a
0.01 0.9d 62.1ab 1.6abc 43.1bc 1.6a
0.02 1.0d 60.6ab 1.4abc 32.8¢c 1.1a
0.05 0.9d 60.5ab 1.1c 37.8hc 1.1a
0.02 0 2.0a 84.5a 1.9a 112.3a 1.7a
0.01 1.3bcd 62.1ab 1.7abc 63.9bc 1.3a
0.02 1.8ab 66.2ab 1.8a 134.5a 1.2a
0.05 1.2bcd 46.2bc 1.6abc 44 9bc 1.0a
0.05 0 1.8ab 83.8a 1.2bc 72.8b l.1a
0.01 1.7abc 48.7hc 1.8ab 61.2bc 1.2a
0.02 1.1cd 46.6bc 1.7abc 39.8bc 1.1a
0.05 1.9bcd 36.6c 1.5abc 34.4c 1.3a

"Means separation within columns Duncan’s multiple range test, p=0.05
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Table 2-62. Effect of BA and NAA on shoot formation and development from leaf
explant of Drosera alelea after 6 weeks in culture.

BA 1 NAA .Fresh No. of shoot Shoot length No. of oot Root length
(mg-LY weight (mg) (cm) (cm)
0.01 0 0.5de” 35.9bcde 1.0bc 7.3b 0.3b
0.01 0.5de 35.4bcde 1.5a 7.5b 0.2b
0.02 0.3e 17.7e 1.1abc 3.8b 0.1b
0.05 0.3e 22.4de 0.7cd 4.5b 0.1b
0.02 0 1.0a 46.9abc 1.5ab 18.1a 0.6a
0.01 0.6cde 25.7de 1.0c 1.9b 0.2b
0.02 0.5de 21.9de 0.8c 1.7b 0.1b
0.05 0.3e 28.6cde 0.3d 3.4b 0.1b
0.05 0 0.7bcde 57.6a 0.9¢ 9.8b 0.2b
0.01 0.9abc 57.6a 1.0bc 5.9b 0.3b
0.02 0.7abcd 39.1abcd 0.8c 3.0b 0.1b
0.05 1.0ab 49.3ab 1.1abc 5.5b 0.3b

? Means separation within columns Duncan’s multiple range test, p=0.05

AGxHEA kinetind} [AAS @& 52 &8& AEste] Drosera alelea®l ¢ 23
S e Ay} AEA AWES kinetin 0.05mg - L' IAA 0.02~0.05mg - L's &8
sk Aol Al 7HE EdtH(Table 2-63). 8FH A& A9 A= kinetin 0.02~0.05mg -
LS S84 d AN dutdon s o}

Kinetin?} NAAE ©& H= &8 Agste] A3 Adod A=A AYEe
kinetin 0.02mg - L' % 0.05mg - L '& ©g A2dt wjxol A /b4 291, F vE 25
A NAAES E&AeH A&A AAE°] F2sAtHTable 2-64). A=A¢ A2
kinetin 0.05mg - L' ©& @& wjx|o A 7} Fss9drt.

olAe] AdANE BW D. alelea®] § Z¥H wjol A BAUY kinetin =5 24132
& Agrvs &g Al st %Xﬂ WS BdHom XS AT &

oom BA 0.02mg - L 't} kinetin 0.05mg - L '& wl X A7} o220 D. alelea®
éfﬁﬁiTH e AEAE 45 F JdSs ALE V|gEHA
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Table 2-63. Effect of kinetin and TAA on shoot formation and development from
leaf explant of Drosera alelea after 6 weeks in culture.

Kinetin TAA Fresh weight No. of Shoot length No. of Root length

(mg-L™) (mg) shoots (cm) roots (cm)
0 0 0.8bcd” 43.8bcd 1.6bcd 10.0de 0.3de
0.01 0.7bcd 36.0cd 1.5bcde 10.4de 0.5bcde
0.02 0.6bcd 29.3cd 1.3bcdef 6.1e 0.4cde
0.05 0.3d 38.1cd 0.9def 8.7de 0.1e
0.01 0 0.7bcd 36.9cd 1.9ab 9.5de 0.8abcd
0.01 0.6bcd 40.3cd 1.3bcdef 7.9de 0.3de
0.02 0.4cd 30.5cd 1.0cdef 5.0e 0.2e
0.05 0.6bcd 41.9cd 1.4bcde 11.6de 0.3cde
0.02 0 1.1ab 25.3d 2.5a 20.67cd 1.2a
0.01 0.8bcd 23.8d 1.6bcde 6.3e 0.4cde
0.02 0.9abc 24.4d 1.7abc 13.8cde 0.4cde
0.05 0.6bcd 38.0cd 0.6f 16.6cde 0.2e
0.05 0 1.4a 47 2bc 2.4a 42.7a 1.0ab
0.01 1.0ab 49.0abc 1.9ab 25.4bc 0.9abc
0.02 1.1ab 61.8ab 2.0ab 34.3ab 0.9abc
0.05 0.6bcd 66.2a 0.8ef 9.7de 0.3de

"Means separation within columns Duncan’s multiple range test, p=0.05

Table 2-64. Effect of kinetin and NAA on shoot formation and development from
leaf explant of Drosera alelea after 6 weeks in culture.

Kinetin NAA Fresh weight No. of Shoot length No. of Root length

(mg-L™) (mg) shoots (cm) roots (cm)
0 0 0.2defg” 29.8cd 1.2cde 17.8¢c 0.6c
0.01 0.6gh 38.9bc 0.8defgh 0.6f 0.03de
0.02 0.1fgh 27.3cd 0.8efgh 1.0f 0.05de
0.05 0.04h 14.0e 0.4h 0.00f 0.00e
0.01 0 0.2def 37.4bc 1.2cd 7.4def 0.4cde
0.01 0.2efgh 43.1b 0.8defgh 6.1def 0.2cde
0.02 0.1fgh 26.8cde 0.7gh 0.00f 0.00e
0.05 0.04h 14.2e 0.4h 0.00f 0.00e
0.02 0 0.5b 59.9a 1.2cdef 18.9¢c 0.5cd
0.01 0.2def 38.5bc 1.0defg 14.9¢cd 0.5cde
0.02 0.1fgh 18.5de 0.9defg 4.1ef 0.2de
0.05 0.1fgh 17.7de 0.8fgh 1.0f 0.04de
0.05 0 0.9a 58.9a 2.6a 47.8a 1.7a
0.01 0.3bcd 17.1de 2.0b 12.6cde 1.2b
0.02 0.4bc 19.2de 2.0b 43.4a 1.2b
0.05 0.3cde 18.3de 1.5¢ 27.6b 1.2b

* Means separation within columns Duncan’s multiple range test, p=0.05

Wl x F/e I MSHiAe FUE v 9 OHEY FEE 1/4~1w=E Z=4-3 )
Ao} W3] Parliman®l Ao A D. alelea®l 9 8-S wjst 23, AAE 2 EA 9
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3 Parliman®] XA 75870 Z 7 ko, 1/4MS 2 1/2MSH| ] 2} F
}= SIS TH(Table 2-65, Fig. 2-23). Wk F7]&E ghaFo] =& MSH|A| 2
T AAAZE aAEEAT 2z 2 o] A 1/2MSolA FEskd ot
1/4MS 2 ¥ Parliman® A ¢} Fezate glolom, el 5 1/4MSH] A o A
1034702 7+ okt o)de] A Awel o5t D. alelea®l 9§ A wiF Al wi
A W GEeTEE vy e Aow AEH 1/4MS = WHE Parliman®i A
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Table 2-65. Effect of culture media on plant regeneration from leaf explant of
Drosera alelea after 6 weeks in culture”.

. Fresh weight No. of Shoot length No. of Root length
Media
(mg) shoots (cm) roots (cm)
1/4 MS 1.5a" 65.8a 1.5a 103.4a 1.1a
1/2 MS 1.9a 489a 1.7a 57.3b 1.5a
MS Dead
Modified Parliman 1.5a 75.8a 1.6a 56.2b 0.9a

“Used media contained 0.02 mg - L ' BA.
YMeans separation within columns Duncan’s multiple range test, p=0.05

Modified
Parliman

1/4MS 1/2MS MS

Fig. 2-23. Cultural responses from leaf section of Drosera alelea on different
media for 6 weeks.
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Table 2-66. Effect of total nitrogen concentration plant regeneration from leaf
explant of Drosera alelea after 6 weeks in culture”.

Total nitrogen Fresh weight No. of Shoot length No. of Root length

concentration (mg) shoot (cm) roots (cm)
x1/4 of MS 1.8a" 110.0a 1.7a 106.2a 1.2a
x1/2 of MS 1.9a 48.9b 1.7a 57.3b 1.5a
x1 of MS Dead

“Used media contained 0.02 mg - L' BA.
YMeans separation within columns Duncan’s multiple range test, p=0.05

Fig. 2-24. Cultural responses from leaf explant of Drosera alelea on media with
different concentrations of total nitrogen for 6 weeks.

ofwujote] @ AAe] A9 FLH| 7} D. alelead] A EA Aol v A= AFgFS
olr 7] 9l5le], NHLCEIKNOse sx=n s 2elste] ¢ dHS g3 A3 Table
2-67 2 Fig. 2-259 7¢tth.

AAE Ao 5 NHCEKNOsS sXu]7F 15:15mMSl A2 el A 130.070= 7}
Tokeh ubE A B o] A4S NHCEKNO;o v 7F 5:25mMel A8 ol A 714
A=, o A7 AEAe e Ao vlate] Ze A5 Huvh A
obe] A W Habel HA F syt AgE AT AS A=A AAYE
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Table 2-67. Effect of nitrogen source ratio on plant regeneration from leaf
explant of Drosera alelea after 6 weeks in culture”.

NH4CI:KNO3 Fresh weight No. of Shoot length No. of Root length

(mM) (mg) shoost (cm) roots (cm)
30:0 0.04b" 11.5d 0.2d - -
25:5 0.6b 31.6cd 1.1c 5.1b 0.2bcd
20:10 1.8a 76.8bc 1.5bc 89.0a 0.9abc
15:15 2.2a 130.0a 1.5bc 66.5a 1.0ab
10:20 2.2a 96.0ab 1.9b 75.2a 0.9abc
5:25 2.3a 62.3bcd 2.6a 86.0a 1.6a
0:30 0.3b 22.5d 1.0c 0.5b 0.1cd

“Used media contained 0.02 mg - L ' BA.
YMeans separation within columns Duncan’s multiple range test, p=0.05

NH,CI:KNO, (mM)

Fig. 2-25. Cultural responses from leaf explant of Drosera alelea on media with
different ratios of nitrogen sources for 6 weeks.

Sucrose®] 93 Sucrose? FEE 2t D. dlelea®] ¥ AHE w3t Ay}
RE A FelA FAEF Hste] AEA FAECl wWirig Aow eyt
(Table 2-68, Fig. 2-26). 714 B2 9 AEA7F dox A2 3% 4% A&+
&= ZbzZF 4897K 9 48870 A=A AR EHAT. AEA L] A W o dde
4% A FelA 7V st D. alelea®l 9 A ¥ Al A A sucrose %
4% Ao = A7FEQTE HHAH sucrose FE7F 5% R EZolA| A} A EA L] FAEE

O #astga 53] WeEle] o]l AA Hadte] 4%l wlste] A oew A
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Table 2-68. Effect of sucrose concentration on plant regeneration from leaf
explant of Drosera alelea after 6 weeks in culture”.

Sucrose Fresh weight No. of Shoot length No. of Root length

(%) (mg) shoots (cm) roots (cm)

0 0.1¢” 21.7p 0.2d _ _

1 1.1b 41.1ab 0.8¢c 11.1bc 1.1ab

2 1.4ab 43.3ab 1.5b 37.9ab 0.7bc

3 1.9a 48.9a 1.7b 57.3a 1.5a

4 2.0a 48.8a 2.7a 59.2a 1.2ab

5 1.8ab 45.2ab 1.6b 50.8a 0.6¢

“Used 1/2MS medium supplemented with 0.02 mg - L' BA.
YMeans separation within columns Duncan’s multiple range test, p=0.05

Sucrose (%)

Fig. 2-26. Cultural responses from leaf explant of Drosera alelea on media with
different concentrations of sucrose for 6 weeks.

2T dF: wiAol DA HUbES Delstel o dHs widd 2, 1.0%
A7l A 100.070 2 7HE @& o A EA7E A=A eH(Table 2-69, Fig. 2-27). 4]
240 AL 1.0~20% s=TolA vy Fastglon, e e 05% AT

El
2

oA G wixze Hste] Axsle B L 9= FASIY. 222 D, alelea
of f AW wiFA wiA el 1.0%e] e Hge=A A AYES Fola,
A AEAe] AFs FAE 7 s Aoz 7gE AT

Table 2-69. Effect of activated charcoal content on plant regeneration from leaf
explant of Drosera alelea after 6 weeks in culture”.

Activated Fresh weight No. of Shoot length No. of Root length
charcoal (%) (mg) shoot (cm) root (cm)

0 1.9a" 48.9b 1.7b 57.3a 1.5a

05 0.3b 79.3a 1.8b 10.7¢ 0.5b

1.0 0.5b 100.0a 2.2ab 42.8ab 1.0ab

2.0 0.5b 95.9a 27a 20.1bc 1.3a

“Used 1/2MS medium supplemented with 0.02 mg - L' BA.
YMeans separation within columns Duncan’s multiple range test, p=0.05
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Activated charcoal (%)

Fig. 2-27. Cultural responses from leaf explant of Drosera alelea on media with
different contents of activated charcoal for 6 weeks.

Agar 359 9 A9 agar 7EFS 0~1.0%= 2Elste] § 2HS wgs 2
I ABE A=A e agars HIFeHA 2 A wEA e 25570 Hlste] RE A
g ol A 482~49.170 = /5 Sl thH(Table 2-70, Fig. 2-28). A=A 9] A2 0.6~0.7%
o] agars #H7Fgt WA A 1.7~19cm=z FH T 1.0% Aol Hlste] FFE A
ok e = 0.8% M FolA 87671 Mmooy thE AT froake il
ok ftEle] Zole agar Aol FA el Alste] A A o w FEsth aE R
2 D. alelea® 4 2 wigol A agare] H7he Awbrow A EA9o A = A

FS 2REE AoR Holw AA FLi= 06~0.7% F2 Aoz AZtE Y

Table 2-70. Effect of agar content on plant regeneration from leaf explant of
Drosera alelea after 6 weeks in culture”.

Agar (%) Fresh weight No. of Shoot length No. of Root length
(mg) shoots (cm) roots (cm)
0 1.2bc” 25.5a 0.9¢c 61.5a 0.5b
0.6 2.1a 49.1a 1.9a 58.3a 1.0ab
0.7 1.9ab 48.9a 1.7a 57.3a 1.5a
0.8 1.6ab 48.2a 1.5ab 87.6a 1.2a
1.0 0.6¢c 48.8a 1.1bc 41.3a 1.3a

“Used 1/2MS medium supplemented with 0.02 mg - L' BA.
YMeans separation within columns Duncan’s multiple range test, p=0.05
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Agar (%)

Fig. 2-28. Cultural responses from leaf section of Drosera alelea on media with
different agar contents for 6 weeks.

v x] pHS g% wixe] pHE 40~60 FTo= &g 2dste] § dHS wjds
A, ABE AEAY = pH 4590 WA A 67.702 M Baoy thE A9}
frolabs flAthH(Table 2-71, Fig. 2-29). 2 &A1 A% 9 o] dd oAl AT
Zholl & Aol & HolX| vt aHEZ D. dlelea®] 71w gl A 4.0~6.09] pHT

AEA A 2 A 2 FFE MAA G ez YA4HA

Table 2-71. Effect of medium pH on plant regeneration from leaf explant of
Drosera alelea after 6 weeks in culture”.

Fresh weight No. of Shoot length No. of Root length
pH (mg) shoots (cm) roots (cm)
4.0 1.4ab” 46.0a 1.4ab 97.8a 1.2a
45 1.5ab 67.7a 1.2b 98.9a 1.6a
5.0 1.5ab 56.4a 1.4ab 102.3a 1.8a
55 1.9a 489a 1.7a 57.3a 1.5a
6.0 1.1b 46.2a 1.2b 89.0a 1.3a

“Used 1/2MS medium supplemented with 0.02 mg - L' BA.
YMeans separation within columns Duncan’s multiple range test, p=0.05

4.0 4.5 5.0 5.5 6.0

pH

Fig. 2-29. Cultural responses from leaf explant of Drosera alelea on media with
different pH levels for 6 weeks.
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W&o g3k wjAdewE 15 20, 25 2 30CE 2edte] ¢ dHS wjds 24
3 25ColA 6L1IME 7Fd Be Fo AEA7E AQAAE A (Table 2-72, Fig. 2-30).
APEAZE YAFelAar, 20CoAAM = 2o Ax7F AAsA oy A

A AzE Wele] wee] 43 o folXA % § A%ol B BAsATh 30T A
T A% AN HBA 25T AW Aol pastgon, 4R ABA} FAS
g 5 ugARA AEE 2ol D, dlelea® 7R FATHE 200 FA
& a9

Table 2-72. Effect of temperature on plant regeneration from leaf explant of
Drosera alelea after 6 weeks in culture”.

Temperature Fresh weight No. of Shoot length No. of Root length
(C) (mg) shoots (cm) roots (cm)
15 Dead
20 0.04b" 14.0b 0.1b - -
25 1.0a 6l.1a 0.9a 10.8a 0.4a
30 0.3b 36.8ab 0.5b 1.6b 0.1a

“Used 1/2MS medium supplemented with 0.02 mg - L' BA.
YMeans separation within columns Duncan’s multiple range test, p=0.05

15 20 25 30

Temperature (%)

Fig. 2-30. Cultural responses from leaf explant of Drosera alelea in different
temperatures for 6 weeks.
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FAEAE ARE WY Aol A=A AEE&S AFxdEde] FA ¢

BA 2mg-L'A g Tl A 100%%2 7 45 ﬂaﬂ 2 22 BA Img-L'¢}

BA 2mg-L '8 ©g&oz Hgs oA 2}z 187H9‘r 205702 A %7} WAl 1A

ZS9tH(Table 2-73). A% 44 BA 2mg-L’194 g AT 2 BA 2mgL ¢

NAA 2mg-L "9 &8 Ag oA dutdow FFsiglel b, Hgleo wae g3z

AEAS A7betA &2 wiAolA dEadnt. adBRE AFdEdo] Ayt Az
A =]

=
e FAATIE v #ele] Ba s qAdde & ¢ U

|_|_,o

Table 2-73. Effect of BA and NAA on shoot formation and development from
young plantlets of Darlingtonia californica after 8 weeks in culture..

Growth regulator Percent of Fresh wt. No. of Shoot length No. of Root length

(mg-L Y survival plants (g) shoots (cm) roots (cm)
Control 100 0.37d" 16.15¢ 1.77abc 0.7a 2.95a
BA'1 NAAO 95 0.87ab 21.8a 1.41bcde 0.0b 0.1b

0.5 85 0.76hc 17.5bc 1.73abc 0.1b 0.21b
1.0 85 0.20def 5.3e 1.53bcd 0.1b 0.11b
2.0 80 0.15ef 3.4e 1.28cdef 0.1b 0.00b

2 0 100 1.03a 20.5ab 2.10a 0.1b 0.55b
0.5 90 0.35de 7.0de 1.54bcd 0.0b 0.10b
1.0 85 0.20def 4.6e 1.49bcde 0.0b 0.10b
2.0 95 0.17ef 4.6e 2.11a - -

5 0 85 0.58¢c 9.6d 1.82ab 0.1b 0.11b
05 85 0.19def 5.0e 1.67def 0.1b 0.1b
1.0 B) 0.20def 4.1e 0.90f 0.0b 0.05b
2.0 80 0.13f 3.1e 1.01ef

Means separation within columns Duncan’s multiple range test, p=0.05

<

WXl 579 9% D. californica®l FAEAZS vix] EFEE v Ay Ax
e 1/2MSeF MSHi Al Al ZhzE 22.0709F 192702 7Hd Eokoew, Az A
gk 1/2MS 2 MSHjA A A A o2 Fs A tHTable 2-74, Fig. 2-31). &y ¥
glo] wrde 1/4MSeF MSHj A4 FZ ek ar, 1/2MSe} Parlimanyll #] o A &= ¥2] ]

Frdol A3 o] FolA A &kt
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Table 2-74. Effect of media on shoot formation and development from young
plantlets of Darlingtonia californica after 8 weeks in culture’.

Medium Fresh wt. (g) No. of Shoot length No. of Root length
shoots (cm) root (cm)

1/4MS 0.78¢" 13.5¢ 1.03b 3.6a 2.25a

1/2MS 1.28b 22.0a 1.49a - -

MS 1.93a 19.2ab 1.56a 3.0a 2.80a

Parliman 0.50d 16.4bc 1.24b - -

“Used media contained 2 mg - L' BA.
YMeans separation within columns Duncan’s multiple range test, p=0.05

1/4MS 1/2MS 1MS Parliman

Fig. 2-31. Cultural responses from young plantlets of Darlingtonia californica on
different media for 8 weeks.

F A48F 9 ALAFE8 Y F: A Y F AagFol D. clifornica®l 2%
A AL mAE dFS 2AR A9, Az FA4e FA2YS MSHIA 9 1482 "ot
gk uj Aol A 24870 = 7 wkow e Aok frojake gl tH(Table 2-75, Fig.
2-32). A=A Y =g MS AT Fe 14w H7hek mjxolA A% Zo] 1.7cm
2 7hE destdod gE Agae folake gl 28 EE MSuiA Y tE 77
E 9 HEN sEE 124 FEoR HrE Af F AATES MSO 14w H7t
3t %= D. californicad] A EA] F2ol= & 2o]E Holx ¢SS sheld 4 ).

Ao g SFEYole A F A A4 FEHVF FAEAZYE A EA
T2 2 A mAE dgS ol A, Az FAL NHNO' 7F 10:20mM<Sl A
Foll A TANME 7HF Bkenw, NH,:NO® 7} 5:25mMel A g Foll e Alx 427} 5670 =
A F5 st tH(Table 2-76, Fig. 2-33). WFH Al 2o A2 A3k & 2ol &
BolA erokth. ool A@AMNA D. californica®l +21&A vl A NH,:NO’ 9]

AR EEHE 1020mMIdS & 5 At

©
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Table 2-75. Effect of total nitrogen concentraion on shoot formation and
development from young plantlets of Darlingtonia californica after 8 weeks in
culture”.

Total nitrogen Fresh wt. No. of Shoot length No. of  Root length
concentration (mM) (g) shoots (cm) roots (cm)

15 1.492” 24.8a 1.70a - -

30 1.28a 22.0a 1.49a - -

60 1.33a 17.5a 1.60a - -

“Used media contained 2 mg - L! BA.
YMeans separation within columns Duncan’s multiple range test, p=0.05

15 30 60 (mM)

Fig. 2-32. Cultural responses from young plantlets of Darlingtonia californica on
media with different concentration of nitrogen sources for 8 weeks.

Table 2-76. Effect of nitrogen source ratio on shoot formation and development
from young plantlets of Darlingtonia californica after 8 weeks in culture”.

NH, :NO* No. of Shoot length No. of Root length
(mM) Fresh wt. (g) shoots (cm) roots (cm)
30:0 0.07p” 1.0d 0.60bc - -

25:5 0.10b 2.0cd 1.02a - -
20:10 0.10b 1.8cd 1.25a - -
15:15 0.23a 4.0bc 0.54c - -
10:20 0.24a 7.4a 0.90abc - -

5:25 0.13ab 5.6ab 0.98ab - -

0:30 0.12b 3.9bc 1.02a - -

“Used media contained 2 mg - L' BA.
YMeans separation within columns Duncan’s multiple range test, p=0.05
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20:10 15:15

10:20 5:25
NH,CI:KNO, (mM)

Fig. 2-33. Cultural responses from young plantlets of Darlingtonia californica on
media with different ratio of NH4Cl:KNOs for 8 weeks.

Sucrose Fx9 4 HHX]PJ sucrose ¥%E =2 2|3l D. californica® F2E A=

kst A3 Alx S g A Foll A FA el vlste] s ST (Table
2-7T7). 3] 2% 9 3%l A zF2zF 26670 2 220/ 7F4 %45 atgdch 84 sucrosed
FET7F 4% ol wold A Alxo TAL 3|y HasAT Alxeo A TE

T P A 2 Aol S Kol &t ¥ ITZ D, californica®) A=A 8l ool A

75#7‘3 sucrose EEE 2~3%<l Ao w2 AZAE).

Table 2-77. Effect of sucrose concentration on shoot formation and development
from young plantlets of Darlingtonia californica after 8 weeks in culture”.

Sucrose Fresh wt. (g) No. of Shoot length No. of Root length

(%) : shoots (cm) roots (cm)

0 0.12d” 6.1d 1.18b - -

1 0.37c 11.9¢ 1.49a - -

2 0.90b 26.6a 1.21b - -

3 1.28a 22.0a 1.49a - -

4 1.08ab 16.6b 1.35ab - -

5 1.05ab 10.1cd 1.45a - -

“Used 1/2MS medium supplemented with 2 mg - L' BA.
YMeans separation within columns Duncan’s multiple range test, p=0.05

= A=
Nz 47 Exg o] Auk o] 7+Aadtdth(Table 2-78, Fig. 2-34). whd 2 %o Al
2 W owalo] Wik o FAMELS HylskR| &S m X o] HlEle] RE FAJEr "7} 8lA| 9
A @A FFEA=E, ol AT WFEHELS FTFFeEA Ax SHES
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Fe = v, A=A A depdde] FX1H 7] fEe] Aoew AZE A

Table 2-78. Effect of activated charcoal on shoot formation and development from
young plantlets of Darlingtonia californica after 8 weeks in culture”.

Activated charcoal  Fresh wt. No. of Shoot length No. of Root length
(%) (g) shoots (cm) roots (cm)
0 1.28a" 22.0a 1.49¢ - -
0.5 0.36b 10.3b 2.06b 7.2ab 2.06a
1 0.39b 11.1b 2.06b 4.8b 1.01a
2 0.37b 6.1b 2.59a 8.25a 1.44a

“Used 1/2MS medium supplemented with 2 mg - L' BA.
YMeans separation within columns Duncan’s multiple range test, p=0.05

Fig. 2-34. Cultural responses from young plantlets of Darlingtonia californica on
media with different contents of activated charcoal for 8 weeks.

Agar T=9 G A9 agar 7S EEsto D. clifornica®l F+2EAE 4l
ot A, 2z FAL dAIA] E 0.7%2] agarg H7FSE wiA]ol A 21.97) E 22,071
2 Hud Fsstgort v Ayt 932k ¢l tH(Table 2-79, Fig. 2-35). ¥4
Nze] AFE agars H7eHA & HAM Al A A x Zo] 233cm=E 7MY 55
o 2 B2 agarg H7bsE AR ol wlste] MAMIA 7Y D. californica®l A=A
Hj el B A ghsk Ao w Azt AT

P

Table 2-79. Effect of agar contents on shoot formation and development from
young plantlets of Darlingtonia californica after 8 weeks in culture”.

Agar Fresh wt. No. of Shoot length No. of Root length
(%) (g) shoots (cm) roots (cm)

0 2.06a” 21.9a 2.33a -

0.6 1.38b 18.8a 1.63b - -

0.7 1.28b 22.0a 1.49b - -

0.8 0.72¢ 15.9a 1.18¢c -

“Used 1/2MS medium supplemented with 2 mg - L' BA.
YMeans separation within columns Duncan’s multiple range test, p=0.05
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0 0.6 0.7 0.8 (%)

Fig. 2-35. Cultural responses from young plantlets of Darlingtonia californica on
media with different agar contents for 8 weeks.

2) Heliamphora minor
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05mg-L'e] &&=l A 100%= %3 a9 tHTable 2-80). 2% @A S BA Img-L’
7 NAA Img-L'e] E&uAE HFE3ste] BA ImgL'% NAA 2mg-L'e] &&=,
283 BA 2mg-L'3 NAA 2mg-L'e] E&&ujelA Z-zk 10.070, 10270 2 9374 =
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Table 2-80. Effect of BA and NAA on shoot formation and development from
young plantlets of Heliamphora minor after 8 weeks in culture.

Growth regulator Percent of Fresh wt. No. of Shoot length  No. of Root length

(mg-L™) survival plants () shoots (cm) roots (cm)
Control 60 0.11¢" 2.5e 1.05cd - -
BA'1 NAAO 85 0.26hc 6.3bcd 1.48bc 0.1a 0.05a

05 60 0.24bc 7. 7abc 1.02cd - -
1.0 100 0.55a 10.0a 2.26a - -
2.0 100 0.69a 10.2a 2.38a - -
2 0 70 0.35h 7.7abc 1.25cd - -
0.5 100 0.55a 8.4abc 1.96ab - -
1.0 95 0.55a 7.7abc 2.21a - -
2.0 95 0.66a 9.3ab 2.3la - -
5 0 75 0.23bc 6.4bcd 1.09¢d - -
0.5 ) 0.28hc 5.0cde 1.28cd - -
1.0 75 0.18bhc 2.7e 1.01cd - -
2.0 50 0.20bc 3.6de 0.85d - -

Means separation within columns Duncan’s multiple range test, p=0.05

MSH| A F=¢ A3 wiA FTFE <t H minore §AEAE wds 23
FTE7F =S MSoA A% 4 1312 M =9ko

[e}
L 108/ % vz gFsaklvh(Table 2-81, Fig. 2-36). —L&vt 4l

Table 2-81. Effect of media on shoot formation and development from young
plantlets of Heliamphora minor after 8 weeks in culture”.

Medium Fresh wt. (g) No. of Shoot length No. of Root length
shoots (cm) roots (cm)
1/4MS 1.06b” 4.5¢ 4.16a 27.0a 151a
1/2MS 1.32a 9.7b 4.12a 16.8b 1.19a
1MS 0.82¢ 13.1a 2.43b - -
Parliman 0.44d 10.8ab 1.55¢ - -

“Used media supplemented with 1 mg - L' BA and 2 mg - L' NAA.
YMeans separation within columns Duncan’s multiple range test, p=0.05
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1MS Parliman

1/4MS 12MS

Fig. 2-36. Cultural responses from young plantlets of Heliamphora minor on
different media for 8 weeks.

sstaFol H. minore 4 & A
E<| Aghako]l MSHiA 9] 1/2v1Q1 &

ZoA 972 M Yokt (Table 2-82, Fig. 2-37). A %9 A2 MSe| 1/4~
s=o dAade FHT wiACdA FEstion, B FA B AGS 1/44)
TEoA 7P otk whH MSO] 1v] FETolA = EvE dE FAdEA &%k

© H. minor®] 2 &S Adfsdts A

1o
o

T 22T 2 ALFdH Y 9F A

7%1
= = ) =
R

o
.
H,
(d
u
=
w
=
N
2
ot
do
i,
i)
[
(o
Lo
off
b

Ry ote] Faof Aibe) Hao] FERZE FA=A wieFel WA=
FEFe Lok 23, A=A T4 % AFES NHCEKNO;o| FX=H7b 1515mM,
10:26mM % 5:25mM<Sl A g FellA drbHew zetdled, 53 Axe A4S
NH,CIKNOz®9| s=H 7} 525mMSl A el 7ol A 7 ekt (Table 2-83, Fig.
2-38).

Table 2-82. Effect of total nitrogen concentraion on shoot formation and
development from young plantlets of Heliamphora minor after 8 weeks in
culture”.

Total nitrogen

concentratifn (mM) Fre?;l) Wt IS\I;(;O?Sf Shoizrf)ngth No. of roots Root length (cm)
15 1.17a" 5.5b 3.77a 24.6a 1.21a
30 1.32a 9.7a 4.12a 16.8b 1.19a
60 0.40b 6.4b 1.19b - -

“Used 1/2MS media supplemented with 1 mg - L' BA and 2 mg - L' NAA.
YMeans separation within columns Duncan’s multiple range test, p=0.05
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60 (mM)

Fig. 2-37. Cultural responses from young plantlets of Heliamphora minor on on
media with different concentration of total nitrogen sources for 8 weeks.

Table 2-83. Effect of nitrogen source ratio on shoot formation and development
from young plantlets of Heliamphora minor after 8 weeks in culture”.

NH, :NO* No. of Shoot length No. of Root length
(mM) Fresh wt. (g) shoots (cm) roots (cm)
30:0 1.22¢" 1.5d 1.49d - -

2515 0.38d 3.7c 2.3c - -

20:10 0.94bc 6.1b 3.59ab - -

15:15 1.33a 10.0a 3.70ab 6.9a 0.79a
10:20 1.07ab 6.7b 3.75a 11.8a 0.70a
5:25 1.09ab 10.2a 3.28b 7.3a 1.15a
0:30 0.70c 7.2b 2.6¢ - -

“Used 1/2MS media supplemented with 1 mg - L' BA and 2 mg - L' NAA.
YMeans separation within columns Duncan’s multiple range test, p=0.05

HH,CEKND, (mM)

Fig. 2-38. Cultural responses from young plantlets of Heliamphora minor on on
media with different ratios of NH4sCI:KNOs for 8 weeks.

Sucrose %9 F3F: sucrose EEE 77 S wiR oA FAEAES v 4

oAz FE 1% 2 2% s=TolA 123719 136712 o & AT Hoh @o] FAH

- 104 -



S tH(Table 2-84). 2A1x2] AL 3% A FoAA Az 4ol 412cm=E 7MY SE 3=
o], Bale] W W Ao 3~4%9] uELA] AWrA oz ATt 18 EE H
minord] A% ZAdE Bz 1o F1(1~2%)9 sucroseE HQ R = Wb g

of ke M4 £ FR(3~5%)0lA &AdstH= AS & 5 AAT

Table 2-84. Effect of sucrose concentration on shoot formation and development
from young plantlets of Heliamphora minor after 8 weeks in culture”.

Sucrose Fresh wt. No. of Shoot length No. of Root length

(%) (g) shoots (cm) roots (cm)

0 0.11d" 2.7c 1.83d 2.0b 0.40b

1 0.59¢ 12.3a 3.03¢ - -

2 0.88b 13.6a 3.52b 2.0b 0.29b

3 1.32a 9.7b 4.12a 16.8ab 1.19ab
4 0.87b 7.7b 3.55b 24.9a 1.40a

5 0.77bc 7.4b 3.05¢ 30.5a 1.14ab

“Used 1/2MS media supplemented with 1 mg - L' BA and 2 mg - L' NAA.
YMeans separation within columns Duncan’s multiple range test, p=0.05.

A G wiAel 2] HUMFS D] fFA=AE Wdd 23 Ax
T FATAA 9T R T wkoy v Aok woaks filtH(Table 2-85,
Fig. 2-39). ¥t A xo] A4 5 #ee] w2 SAdw 2ol vt F-2) 2] oA
des FEAT. 2H 22 H minore] FA=A wge] 45wl Sdes Mot

A 2 Aol Ax T2 B AEA Ao F& Ao AZHAT

Table 2-85. Effect of activated charcoal on shoot formation and development from
young plantlets of Heliamphora minor after 8 weeks in culture”.

Activated

charcoal Fresh wt. No. of Shoot length No. of Root length
(%) (g) shoots (cm) roots (cm)

0 1.32a” 9.7a 4.12a 16.8a 1.19a

0.5 0.5b 8.5a 2.12b 1.8b 0.78a

1 0.49h 7.9a 1.97b 2.3b 0.77a

2 0.57b 7.8a 2.20b 2.5b 1.16a

“Used 1/2MS media supplemented with 1 mg - L' BA and 2 mg - L' NAA.
YMeans separation within columns Duncan’s multiple range test, p=0.05
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Fig. 2-39. Cultural responses from young plantlets of Heliamphora minor on on
media with different contents of activated charcoal for 8 weeks.

Agar 59 943 vA 9 agar FEE 0~1%2 2t FAEZAE v S 23
Nz AL 06% agar A7 FolA 148N 7F8 2tk (Table 2-86, Fig. 2-40). ¥h#
Alzxeo] A @ Bglol Wk e ()79% agar = TolA T2 A g ol Hlste] U 4dE

Table 2-86. Effect of agar content on shoot formation and development from young
plantlets of Heliamphora minor after 8 weeks in culture”.

Agar Fresh wt. No. of Shoot length No. of Root length
(%) (g) shoots (cm) roots (cm)
0 0.83bc” 11.2bc 3.25b 5.0b 0.48b
0.6 1.06b 14.8a 3.42b 3.4b 0.36b
0.7 1.13a 9.7¢ 4.11a 17.4a 1.18a
1.0 0.79¢ 13.6ab 3.26b 6.8b 0.54b

"Used 1/2MS media supplemented with 1 mg - L' BA and 2 mg - L NAA.
YMeans separation within columns Duncan’s multiple range test, p=0.05

0 0.6 0.7 1 (%)

Fig. 2-40. Cultural responses from young plantlets of Heliamphora minor on on
media with different agar contents for 8 weeks.
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2 dATe A E] 7Sl vAE wgAE, A S5, AT =Z A
G- A, Z2 sucrose, BT, ASPUXAA|, agar) ¥ pHE I TS THIA
FAAANAE ggstr] 918kl A Al sk}

7}. Dionaea muscipula

]2 go] A u et A3 AREE PHe FHExAoR duAT B
A=A AAH AT A== HE Parlimantf <] ol A 7Hd <43k A=A A4
5 Bt Aol AREF o2l TR mixet AFxEAL] =27 FolAM HY
Parliman® A & 71222 3}o] kinetin 5uM¥} IAA 1pME& &3 A g
AAZ 39870 7Hd w2 A=AV AdEAeH, A A5= L5k
A=Al AL agar 0.6%E H7MstAS Aol 7HE SAdstd e A=A A
F2 agar®] TRV} golAs R It

MnSO; - 4H209F CuSO4.5H:09] 7= A& FT2lo axdo=z 2833
o HAA FEE MnSOs.4H,0 223mg - L9} CuS04.5H.0 0.025mg - L'= 7}

& AEAZ A=A 2bshEA ARl PVP, DTT, DTEE #7tske] w st

RNe Arol= A=A A A ey A om ZEskATh Ascorbic
acid®} citric acide= AWEH oz A EA Y AAS FHHee AIFES Hen
ascorbic acid® I E & H7Fs F(200mg - L HolA 7Hd 53 472 B}
g AEAe A} AFo] AP kS v aF
F 8857/ E ofF B AEA VS BHA 47744 o AA Y 71T

= A8 A=A w7 S7ksta A= A dolus dEFS EATh

o
of\
)
i)
+

Y. Drosera% 6% A&

6F°l Drosera® =52 el T/ 7IW Wiz 22 =4 vE§-3kad
o} MSHIAIE 7|2 o2 3}o kinetind} IAAE 83t ¢ kinetin 0.02~0.05uM
7 TAA 0.005uME H7Fgk iAol A 7Hd B A=SA7F ABEJAL A5 A
3ttt Drosera® 2AE5& dubdox oJokiol Qg w7} vrol D, binata, D.
capensis, D. burmanni= 1/AMS¥| XA D. spatulata®} D. tokaiensis= 1/2MSH|
Ao 7HE we A=A AR EHAT WF-E 2] Drosera®: =58 A=A A

Aa A AxQe Q%7 vrol D, tokaiensis®t D. burmanni(1/291)E A €]
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3+ D. binata, D. capensis, D. spatulata, D. rotundifolia®] 73-% MSH| X 9] 1/44) )
A 7S B2 A EAZE A AT

A7 sucrosed FTEE A& Fvith & D. binata, D. burmanni®t D.
spatulata® 7% 4%°N X D. capensis:= 3%l A D. tokaiensis™= 2% 181l D,
rotundifoliax= 1914 212 7-oll vls] B2 A=A AAES BAth A7 &4
g2 A EA e Aol EdAHolnert e FAAL AAHEE Aol D.
binata, D. burmanni, D. spatulata= 0.05%°1 A, D. capensis, D. tokaiensis, D.
rotundifoliai= 0.01%°1 4 714 B2 A&EA] AAS B A=A AL 0.6%<
agarE 7}k A X|oll A 7 =2 AIE Bl D. capensis®t D. spatulataS A<
gk BE A EEo] AAufA oA 7 gdHolAnk. pH A A3 D. binata:=
pH 5.0, D. spatulata®t D. burmanni= pH 45, 2183 D. tokaiensis= pH 5.5° A

7 e AEA S B

t}. Byblis liniflora

B. liniflora®l 71W v AAAEHES Fydetr] fste] A3rS WA s = sto] A
W Az FAo] m A= FFE 2
b M 2o Fo] 2x7F waE ulxE BA 10uMSF IAA 2uMS &8 2+
2 AAAG 16707 AAE AT Al s FAHLS BA 10uM A oA 7 @o)
7] = AT

= =2 >
Frdede TF % =7 Az

2}. Sarracenia purpurea

2 A S purpurea®l 71Ul FFW A Fa@elA 7l FAEAE ARZ ]
239tk 2% 242 kinetin lmg - L'# NAA Img - L& &8 wix o)A 714 <4
Aottt Sucrosew AlZx FA O wig EHAHo|Rom AA TR 5%AU=d, A
A o] pHE Az Ao & Gas w1 A Fskt}. Ascorbic acid®} citric acid®] #7F
T Aedoz Alx A7beS 05% Atk A 9
N se wiA FF B oagar el ot FIFS wokedH, M B2 AEA e

Parliman 4 vl x| ol A Ao o}

"}, Drosera alelea
D. dlelea 4 A3 wigA 2z FPLEL BA 002mg-L ' =& BA 0.05mg-L 7}
A7EE wjA oA 7HE =k wi A FFE A M Parliman®] A oA A A

Az a7 b wsken,) o] whde 1/AMSHi A A 7HE skdnh wiA] €]
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% Axgwol MSS 1/4Msl WA Az B4o] 14 el on, NHCIKNO,
o 47 W& 1515mMolIth. Sucrose 3-4%2] wiAolA AEA A4 B ool
Wero] G, 10%9) BT AT wAelA Az F4e] HAAh Agar
o Wk westel § AU WMLGH A, Az FAL AAMANA g el
91, ABAL Y%L 06~07%NN 554 D, alelea 9 AR AFAN Az B
Aol Agd L= BTAT

v}, Darlingtonia californica

D. californica®l 2 &AS A& 2 o] wjAd3t Al
|oz g AgTolA 1/2MSHi A NA 7 &
& A dAFoR Avd A5 zolrt #FHA hokd ¥ NILCI®H KNOs 9
A4 FEH = 10:220mMel At A A sucrose = 3% Ao, G4 s AR
M TP NxdAdol Mg Faednh £33 agars H7bekA 2 Al A
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A}. Heliamphora minor
H. minor?] S2EA2 Aaz sto] wgst 27 BA lmg'L '3 NAA 2mgL'E
&7 s W AxFAY F Kol M dEEAr Ax ARES MAFF
wet Gsked, MSHiA A 7Hd B Az U A" A A 1/4AMSH A B
o st F FATFE AP E MSHIA 9 1/2~1/4 F=olA A xe] Aol
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7. 71843 24 g2 1x 438 (Dionaea muscipula ¢+ Drosera tokaiensis)

ol

o
)

1) A3 B: Dionaea muscipula®t Drosera tokaiensis®] 7] uj

3

b 71l 1,0008) B el 14]

5
T

1

3|
il

o] AlA
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2) AR WMFESY 79 7 FRe] <8t Al MFETE A5l A

obE7] 9l
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o 3otte) §e e o)A AAstgom, AuasE 1273 Auselh

o,

Byet

Table 3-1. Soil compositions used in 1st experiment for optimum condition of
in vivo transplanting of shoots growing in vitro.

Code Soil composition

C Cocopeat

P Peatmoss

V1 Cocopeat : Vermiculite = 2 : 1
CV2 Cocopeat : Vermiculite = 3 : 1
CPel Cocopeat : Perlite = 2 : 1
CPe2 Cocopeat : Perlite = 3 : 1
PV1 Peatmoss : Vermiculite = 2 : 1
PV2 Peatmoss @ Vermiculite= 3 : 1
PPel Peatmoss : Perlite= 2 : 1
PPe2 Peatmoss : Perlite = 3 : 1

3) AR Aw= 7R VU FRe] VoA A ET 425 A=
e THeH] Sk, YJER~2R FX3 A4 9em HEEE AEAE 154 44
g 5 15, 20, 25 % 30C= AT A (Vision, KG-8407-800, =)ol A A ul st
8AIZE, FI= 0% = frAstlen, SETd 108H:

k]

A2 ™ 16A1%F

’

RE AYE 2% 2, 97, 9%, 94 5o AT FEY AAFES AL
o FMel BAe 98] #3333 %A (Ultrospec 4000, Pharmacia Biotech, ~¢9)E o]
S3to] A EA o StEAolIY FR2d FFS A

. 719w 24 g4 23 A8 (Drosera aliciae & 4%)

1) 29 A F: Drosera aliciae, Drosera capensis red, Drosera esmelerdae, Drosera

intermedia, Drosera rotundifolia® 7| W% E S AL-&331c).

2 A4 AYRS TA: LR Gt AAT A2A4) AT 9
& Qobuy] e, AT, mATE, eV W FRIES BE W EO
2 637 MYES 44

T o2k AR Rz ARe AAste] FRUsta 4
ostate] freleaol 1257 Anes

EL L]

o

HU

3) AR MIF229 79 &3 A AF=E FHE] fske] 15, 20, 25 H
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30C= A3 A (Vision, KG-8407-800, =)ol A A3 A 8% o
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o 719 <3 =74 &4 3x AQ (Byblis filifolia ¢+ Nepenthes ventricosa)
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o 7R 7 gRe] TelesiAl S 3IAe] HEvt A=
Ao wAE Qe dolrr] 9léke], Ruton, IAA(100, 200, 400mg - L"), %
IBA(100, 200, 400mg - L HE A A3 & mEm Az 213 A7 9em HIEE]
154 A #5s 3084 28/d AURs sddow, 70% A7 B E A
Aol A Aist Tt 105 Al & AEE, AT, A5, =7,

A~ = O =)
o, 2 58 =4S

P

3E >~ 3L
E %, 99, 9%

’ ’ S, H T,

2. 7193 271 ¥4 4% A8 (Brochinia reducta 8 16%)

1) A ARF: Brochinia reducta, Byblis filifolia, Cephalotus forlicularis, Dionaea
muscipula ‘E’, Drosera burmanni, Drosera lanata, Drosera petiolarlis ‘all red’,
Drosera occidentalis ‘pink flower’, Drosera occidentalis ‘white flower’, Drosera regia,
Darlingtonia californica, Heliamphora minor, Sarracenia leucophylla f. red tubes,
Sarracenia purpurea, Pinguicula ehlersae, Pinguicula moranensis, Pinguicula

primuiflora ¢ 7IWHYHE AE= AHESHA

2) AR WIFEY FH: E AP ALE EY THe ASAES FHAECEY
A, EMEH A, 30 E vl E8ke] 9 E R 2 (Sunshine, Yt @8, JER E
(-1, ”‘J d, g=), JER 29 uALE 747 51, 41, 312 EE43 ES T F 8%
olAdtt. AALEL T0% AFAE HIZFHAIAAA 7hE71(JA-1200, $Y7IEA,
| 5

=

s 7]'%3P°33D4 A5 wd 2 10416 3023 AUAS sk 7

3) AAF AFHHEY F9: 7Nl Darlingtonia californica®t Heliamphora
minor®] FAEAE AAANEE AR A xHAST 19 13](oF3 104
F)e AMAFE 47 19 13-15, 30, 455, 19 23] (o} 10419} 2% 44 A A)
-15, 30, 45%, 29 13]-15 30, 456822 F 10¥yE ssich MFEE JER~
(Sunshine, Canada)®} Belo|lE(w-1d, A4, )& 412 E8&3fo] AL o,
2% &3] 1270 A 3o w s AFSA LS 70% AFE HZEE Al TF
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7}. Dionaea muscipula ¢ 1%9] 7] &3}
1) Dionaea muscipula

WIFES Q& 1 D muscipular= WFE 2 AFe] zkol= & G A THTable
3-2). w3 wWigEd wetd D. muscipula®) SFEAOM FHeEke 1625~473.13 pg - L
ol FweY IS 83599~95991 100mg - L'e] W E FAEe] & ol
A A 2 krh(Fig. 3-1).

Table 3-2. Effect of medium on morphological characteristics in Dionaea muscipula
after 12 weeks in culture.

Code” Plant width  Plant height No. of Leaf length Leaf width Fresh wt.

(cm) (cm) leaves (cm) (cm) (g)
C 1.8 abcd’ 1.2 ab 108 b 0.3 bcd 1.1 ab 0.09 bc
P 1.7 bed 1.1 ab 14.5 ab 0.4 abc 09 ab 0.13 abc
CV1 1.6 d 1.0 ab 12.3 ab 0.3 bcd 0.8 ab 0.07 bc
CV2 16 cd 1.2 ab 12.2 ab 0.2 cd 1.0 ab 0.03 ¢
CPel 2.4 abc 1.3 a 115 ab 04 ab 12 a 0.11 abc
CPe2 1.7 abcd 08 b 20.3 a 0.2 d 06 b 0.11 abc
PV1 2.5 ab 1.1 ab 158 ab 0.4 abcd 1.1 ab 021 a
PV2 1.9 abcd 1.1 ab 19.5 ab 0.3 bcd 2.8 ab 0.10 abc
PPel 25 a 14 a 15.6 ab 05 a 1.1 ab 0.17 ab
PPe2 2.3 abcd 1.1 ab 17.2 ab 0.4 abcd 1.0 ab 0.19 ab

“Refer to Table 3-1.
YMeans separation within columns Duncan’s multiple range test, p=0.05.
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Fig. 3-1. Comparision of chlorophyll and anthocyanin contents in Dionaea muscipula
cultivated in different medium.
“Refer to Table 3-1.

A= D D muscipula®l 719 &3tellA AFA2 7 AP A, 25CH
A Aol 7HE Fwatd o, 15T A=79 30T L&A E AFo] oA
£ AoZ et Table 3-3, Fig. 3-2). 53] 30T ZLeTolAs ASdel7t &%
stom 2o AR FAbo] AAHUTE D muscipulad EFEEFE 0TCAAE g
A kth(Fig. 3-3). D. muscipula 32 <tEAOPI ke 30T A el A 427.0945
pg - LR 7bE = e o o 9)e] Lxol A 162432~1785357ug - Lo
HAZ 2 Zol7F gl S22 g3 AGEo BAGe] ZE FolA 0.009~
0.0119 100mg - L'e] W91& w53 A= B3 thFig. 3-4).
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Table 3-3. Effect of temperature on morphological characteristics in Dionaea
muscipula after 8 weeks in culture.

Temp. Plhant Pllant No. of Leaf L.e af R(.)Ot No. of Fresh wt.

o width height lenght width lenight

(C) leaves roots (mg)
(cm) (cm) (cm) (cm) (cm)

15 42 b 25 a 143 a 3.4 ab 10 a 14 b 33 Db 0.58 ab

20 6.8 a 26 a 157 a 3.6 ab 09 a 31 a 47 ab 071 a

25 72 a 29 a 15.7 a 38 a 10 a 34 a 53 a 0.88 a

30 32 Db 19 a 87D 1.7 b 05 b 08 b 37D 027 b

"Means separation within columns Duncan’s multiple range test, p=0.05

Fig. 3-2. Morphological characteristics of Dionaea muscipula (B) cultivated in
different temperature during 8 weeks.
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Fig. 3-3. Comparision of trap in Dionaea muscipula as influenced by different
temperature.
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Fig. 3-4. Chlorophyll and anthocyanin contents of Dionaea muscipula cultivated in
different temperature
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2) Drosera tokaiensis

Wl FE S F3: D. tokaiensis®] 7IWHlFHE 1052 EFH(Table 3-1)= ©] 235}
gt A s ERulgeol E(2:11)0] EE&MYENA 2% 2, AT, 94, o
Z u AA Fo] 247} 32cm, 0.7cm, 18.0cm, 0.6cm, 1.5cm % 04lmgZ 7} $53 A
S 2 UEEtH(Table 3-4).

D. tokaiensis 99 tEAJolA FFE IAIIE T§ Y IIFIEWHFELOE &
SFE oA Zhzh 345872, 348359 pg - L 'R, MER A6 HalolE wg P F8d|
Hlal] 2uf o] e IS UEHlow, FREY
41 9.0034 100mg - L'& 713 %A Jebga JERS thgoli] 76298 100mg - L'
74 BHAl e eH(Fig. 3-5).

i<
rlo
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Table 3-4. Effect of medium on morphological characteristics in Drosera tokaiensis
after 12 weeks in culture.

Code” Plant width Plant height No. of Leaf length Leaf width F. wt

(cm) (cm) leaves (cm) (cm) (g)
C 1.9 be’ 0.6 ab 13.3 bed 0.4 be 0.7 cd 0.14 be
P 1.7 be 0.6 ab 15.8 abc 0.4 abc 0.7 d 0.11 be
CV1 1.7 be 0.5 ab 13.0 bed 0.4 bc 0.8 cd 0.05 ¢
Cv2 2.3 bc 0.7 ab 14.5 abc 0.5 ab 12 a 0.13 bc
CPel 16 ¢ 0.5 ab 9.0 d 03 c 0.7 d 0.12 bc
CPe2 2.1 be 04 b 11.5 cd 0.4 abc 0.9 bed 0.17 be
PV1 32 a 0.7 a 180 a 06 a 15 a 041 a
PV2 2.2 be 05 b 16.3 ab 0.5 ab 1.0 d 0.20 be
PPel 24 Db 0.7 ab 17.0 ab 0.5 ab 1.1 be 022 b
PPe2 1.9 be 0.5 ab 13.4 bed 0.4 bc 0.8 cd 0.07 bc

? Refer to Table 3-1.
¥ Means separation within columns Duncan’s multiple range test, p=0.05.
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Fig. 3-5. Comparision of chlorophyll and anthocyanin content in Drosera tokaiensis
cultivated in different medium.
“Refer to Table 3-1.

Fig. 3-6. Leaf of Drosera tokaiensis cultivated in cocopeat (A) and peatmoss (B)
for 12 weeks.
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W F2E9 g3 D. tokaiensis® 719 &34 S
2718 gste] Aust Ay, 25TTH oA A=A ASol 7HE Sz thH(Table

2
rlo
ftlo
=
o
ol
N
do
ol
2
rlo
b

=
2EW $Fe LE/b ¥25E, AEAI FFE

B H(Fig. 3-7, Fig. 3-8).

Table 3-5. Effect of temperature on morphological characteristics in Drosera
tokaiensis after 8 weeks in culture.

Plant Plant Leaf Leaf Root
Temp. idth  height N °0 lengh  width  lengh o °f Fresh wt
() leaves roots (mg)
(cm) (cm) (cm) (cm) (cm)

15 2.5 ab” 04 a 16.0 a 1.3 ab 04 b 13 a 1.7 a 015 b
20 2.6 ab 04 a 16.7 a 1.3 ab 0.4 ab 2.3 a 23 a 043 a
25 27 a 04 a 177 a 14 a 05 a 24 a 27 a 0.44 a
30 16 b 05 a 10.0 b 10 b 0.2 c 2.6 a 13 a 0.09 b

* Means separation within columns Duncan’s multiple range test, p=0.05.
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Fig. 3-7. Chlorophyll and anthocyanin content of Drosera tokaiensis cultivated in
different temperature.
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Fig. 3-8. Morphological characteristics of Drosera tokaiensis cultivated in different
temperature during 8 weeks.

Y. Drosera aliciae & 49 719 <3 =4

1) Drosera aliciae

m

HJEJ F&: D. dliciae®] 7|HNFEE 652 EFER o] 3] ZHHH‘GF 73# ]
ER2 w@E el AT S/ R Az 57t woro

7+ A etk (Table 3-6). AE @& 7
Aol Aeo] YERE G&FHTL ARG on 8 AE FAJE FJER A HE
A ulEete]Eete] EEAEE A% BIE dAE 4TS HAth

1
aliciae®d 719 <3 A Aas wjdEE= FJERA T80 Aoz AzE )

rot

H

Table 3-6. Effect of soil composition on in vivo growth of Drosera aliciae shoots
cultured in vitro.

Soil Fresh No. of Plant Plant No. of Leaf Leaf No. of Root
- e wt. new height width ) length width ) length
composition leaves roofs

(mg) shoots (cm) (cm) (cm) (cm) (cm)
S 1263.3¢”  3ba 2.0c 3.8b 27.0d 1.7bc 0.6¢c 7.0a 3.8cd
S:vV=21 1410.0c 0.0b 2.1c 3.9b 34.0bc 1.6¢ 0.7bc 5.0a 3.6d
C 1083.3¢ 2.7a 2.1c 4.0b 29.3cd 1.5bc 0.6¢c 5.7a 4.6¢
Ccv=21 1213.3¢ 0.0b 2.4bc 4.4b 30.3cd 1.6¢ 0.8abc 7.3a 5.7b
Pe 2726.7a 3.3a 3.1a 5.8a 42.7a 2.3a 0.9a 6.3a 7.7a
Pe:V=2:1 2100.0b 0.0b 2.8ab 5.3a 39.3ab 1.9b 0.9ab 6.3a 5.7b

“S:compost, C:cocopeat, Pe:Peatmoss, V:vermiculite
YMeans separation within columns Duncan’s multiple range test, p=0.05.
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2) Drosera capensis-red

Wl FES 3k 7| de D. capensis—red?] 7]19<s=3FA] A §3F RS Auksly)
fate], 65 Eol o2l Almigr A= Table 3-73% ZSkth A EA 9 A
S7h Az 4 2 AR A BT JERS oA JHE dEEdnh JER
2o Hujggo]lEste] 8 Ao Aol Az F7F 26700l A5
g Hollov FER: T mAA] Fedth vhE dE GET
g7t ZIIES HuEeoEY E& A FoAE Az E37t e #FEA
A

i, ASE sk D, capensis-red] 719wl FAR e EYAS O 5

SE
=1
K
o
|

.

s

oo

Table 3-7. Effect of soil composition on in vivo growth of Drosera capensis-red
shoots cultured in vitro.

Soil Fresh wi. No. of Plant Pl.ant No. of Leaf L.eaf No. of Root

e new length width length width length

composition (mg) leafs roofs
shoots (cm) (cm) (cm) (cm) (cm)

S 1646.7bcd” 0.0a 7.7hc 11.9bc 15.0b 3.4c 0.3c 5.0a 8.7ab
S'v=2:1 1016.7d 1.3a 7.0c 10.3¢ 13.3b 3.2¢ 0.3c 4.0a 8.6b
C 1406.7cd 0.0a 9.0abc 13.6b 15.0b 4.2bc 0.3c 47a 11.3ab
C:v=21 2276.7hc 0.0a 10.0ab 14.8ab 19.7a 4.2bc 0.4b 6.3a 11.3ab
Pe 4380.0a 3.0a 11.2a 17.9a 23.0a 5.ba 0.4a 6.0a 12.0a
PerV=2:1 2646.7b 2.6a 9.9ab 17.1a 20.0a 4.9ab 0.4b b.7a 10.3ab

“S:compost, C:cocopeat, Pe:Peatmoss, V:vermiculite
YMeans separation within columns Duncan’s multiple range test, p=0.05.

3) Drosera esmelerdae

W FES 9 D. esmelerdae) 7]LHHH°JEL-§— 6%94 B o] 2sto] Aujg A
I, Az P vERZzS HulEgo|ES &8 Aol 205702 7 Bk
(Table 3-8). Wh QA F S7H& 2 4249 M, VERZ GG T A
Toll vt 4538 FAHATE JERA GEFo A Az S A 17T E v
A gol P =, D. esmelerdae?] 7IUBIGHE o] Aol 7} AEget EYgoz A7ty

At

6=

rlo

N
o

A
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Table 3-8. Effect of soil composition on in vivo growth of Drosera esmelerdae
shoots cultured in vitro.

Sol Fresh wi. No. of Plant Pl.ant No. of Leaf L.eaf No. of Root
composition” (mg) new length width loafs length width roofs length
shoots (cm) (cm) (cm) (cm) (cm)

S 540.0c"  13.5bc 1.3b 2.2b 11.5bc 0.6b 0.4b 10.0a 2.9¢c
Siv=21 530.0c  11.3cd 0.9¢ 1.8b 10.3¢ 0.4bc 0.4b 9.3a 2.5¢
C 190.0d 5.7e 0.4d 0.8¢c 5.7d 0.3c 0.2c 9.3a 2.5c
Cv=21 480.0c 8.0de 1.5b 2.3b 9.0cd 0.5bc 0.4b 11.0a 4.4b
Pe 2276.7a  17.7ab 2.3a 3.9a 24.0a 0.9a 0.7a 12.0a 5.8a
Pe:V=2:1 1055.0b 20.5a 1.5b 2.4b 14.5b 0.5bc 0.5b 12.5a 3.5bc

’S: compost, C: cocopeat, Pe: Peatmoss, V: vermiculite
YMeans separation within columns Duncan’s multiple range test, p=0.05.

2= A3 D esmelerdae 7I1HWYGHE FER 2o o]2ste] 15 20, 25
2 30T Aol 22 wieks A3, AT S7HeS 25TCoA 7Hd =9kon, 2
A A =3 25TCAA 7HE e th(Table 3-9). WHAH 15~20T 9] A= A2

o] A AEAY AKo] TAF] Bl D. esmelerdaed HAAAE 22E= 25T

tlo

Table 3-9. Effect of temperature on in vivo growth of Drosera esmelerdae shoots
cultured in vitro.

Temperature Fresh wt. Pl.a nt Plgnt No. of Leaf L.e af No. of Root
o height width length width length
() (mg) leaves roots
(cm) (cm) (cm) (cm) (cm)
15 2433 ¢’ 13 ¢ 22 ¢ 10.7 b 05 ¢ 05 b 53 a 1.7 b
20 370.0 ¢ 1.7 b 30 b 303 a 06 b 0.6 ab 6.0 a 27 Db
25 1106.7 a 2.2 a 39 a 337 a 09 a 0.7 a 73 a 50 a
30 800.0 b 2.3 a 43 a 273 a 1.0 a 0.7 a 77 a 55 a

Means separation within columns Duncan’s multiple range test, p=0.05.

AFE& 9 7Nl ge D. esmelerdaes T EE 20| o]Ad & AFE&ES 0~
0% = gelste] Aujgt A3 AEA ] BAFTS FaRFelA g @el FUHEAT
(Table 3-10). ¥F Az A2 50% AFFA oA 10.071= 7Hd Bkom, Fa3
sk 30% AFxdAME 22 6.0/ 7.0/ = vlaA @2 o] Axrp Bl 2
Ao S 70~90%°] AFxe] Hlste]l 0~50%9] 2 Aol FdiH oz

Foatrh. 18 B 2 D. esmelerdae®l 7]19w3tA] =2 A AEe 28w AEAS
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Table 3-10. Effect of shading ratios on in vivo growth of Drosera esmelerdae
shoots cultured in vitro.

Shading ratio Fresh wt. No. of Pl.a nt Pl.ant No. of Leaf L.e af No. of Roof
%) (mg) new height width loaves length width roots length
shoots (cm) (cm) (cm) (cm) (cm)

0 1246.7a" 6.0ab 2.2b 4.2¢c 17.0c 1.0ab 0.8a 15.3a 4.7ab

30 843.3b 7.0ab 2.5a 4.7a 21.0bc 1.1a 0.8a 11.7a 5.2a

50 643.3bc 10.0a 2.2hc 4.3bc 20.7bc 0.9bc 0.7ab 11.1a 3.5hc

70 470.0c 4.7 1.9¢ 3.6¢ 29.3a 0.7¢c 0.6c 11.0a 2.4c

90 450.0c 4.3b 2.1bc 4.3ab 26.7ab  0.9abc 0.7bc 9.3a 2.9c

"Means separation within columns Duncan’s multiple range test, p=0.05.

4) Drosera intermedia

WdE A% 659 EFHEE D, intermedia®l 7IWHISEE o] A sto] Aujdt 2
W, AT Fe FERS G&FoA 7 =%tH(Table 3-11). 2% HAS =
SolA 2372 b Boy HE @go AS AEA Ko vl BEEe
ok SERZ G870 A L7 AxvE §AEAE, AEA] A% 9 e
G g & AT 313}011 ZAEA}. 2HB2 2 D, intermediad 719 €3} Al

=4
Aqesl WYEE JERA 8ol Aoz A7hE )

1l

Table 3-11. Effect of soil composition on in vivo growth of Drosera intermedia
shoots cultured in vitro.

o™ i i 30 i 08

shoots (cm) (cm) (cm) (cm) (cm)
S 280.0c” 2.3a 1.0c 1.9¢ 17.0d 0.3d 0.2d 5.0a 1.6¢
Siv=21 276.7c 0.7b 1.3c 2.3bc 22.0bc 0.6c 0.4b 6.3a 2.3bc
C 293.3¢ 1.3a 1.2¢ 2.0c 19.0cd 0.5¢ 0.3cd 5.0a 4.1ab
Cv=21 280.0c 0.0b 1.7b 2.8b 19.0cd 0.9b 0.3bc 5.0a 5.6a
Pe 810.0a 1.7a 2.2a 4.2a 28.7a 1.3a 0.5a 6.7a 4.3ab
Pe:V=2:1 596.7b 1.3a 2.1a 3.8a 23.0b 1.2a 0.5a 5.7a 3.0bc

’S: compost, C: cocopeat, Pe: peatmoss, V: vermiculite
YMeans separation within columns Duncan’s multiple range test, p=0.05.
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MF229 93 D. intermedia® 7IWHYGEE FEE 2 o]d3 & 15~30C=E
2EE gy AAZ Aol widd Ay A EAe] A 25T b 4T EA
UH(Table 3-14). RFH 15~20TC2] A2FoA= AEA Aol wj§- AHx3dto, D.

intermedia®] 7191 SHA S AALEE 25TCTHS & F AT

Table 3-14. Effect of temperature on in vivo growth of Drosera intermedia shoots
cultured in vitro.

Temperature Fresh wt. Plant height Plant width No. of Leaf length Leaf width No. of Roof length

(C) (mg) (cm) (cm) leaves (cm) (cm) roofs (cm)
15 180.0 ¢ 1.2 ¢ 21d 133 ¢ 06 d 04 ¢ 30 b 40 a
20 383.3 ¢ 1.7 b 3.0 ¢ 287 b 0.7 ¢ 0.4 bc 33 b 3.6 a
25 1023.3 a 25 a 44 a 40.3 a 1.2 a 06 a 10.0 a 36 a
30 763.3 b 21 a 38 b 36.0 a 1.0 b 05 b 83 a 39 a

Means separation within columns Duncan’s multiple range test, p=0.05.

2% &9 9 D. intermedias FER 20| oA g & AFE&S Gl H7MHAIA
oA Zkzh At A3, AT FARGTA M mdou AEAY A2 50%
g Aol g Aol Blste] dubAow o th(Table 3-13). 12{B =
D. intermedia®l 7]12estAl AR AFEL 50%9 Ao w AE At

fol

Table 3-13. Effect of shading ratios on in vivo growth of Drosera intermedia
shoots cultured in vitro.

Shading ratio  Fresh wi. Pl.ant Plgnt No. of Leaf L.eaf No. of Root
o height width length width length
(%) (mg) leaves roots

(cm) (cm) (cm) (cm) (cm)

0 486.7a" 1.8b 3.1c 29.0b 0.9¢ 0.4b 8.0ab 1.5a

30 453.3a 2.0ab 3.5bc 31.7b 1.0ab 0.5ab 9.0a 1.5a

50 430.0a 2.2a 3.7ab 34.0ab 1.0abc 0.5ab 9.7a 1.4a

70 230.0b 1.9b 3.3c 37.3a 0.8¢c 0.4b 7.0ab 1.2a

90 300.0b 2.2a 3.9a 38.3a 1.2a 0.5a 5.3b 1.8a

"Means separation within columns Duncan’s multiple range test, p=0.05.

5) Drosera rotundifolia

v FE ] o & 71144 W F3et D. rotundifolia® X ZAE 6% EFER o]t A
et A7, AAFS JER2: d&FA g Eghou, Az #wAS JER
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Table 3-14. Effect of soil composition on in vivo growth of Drosera rotundifolia
shoots cultured in vitro.

Sol Fresh wi. No. of Plgnt Pl.ant No. of Leaf L§af No. of Roof
composition” (mg) new height width leaves length  width roots lengths
shoots (cm) (cm) (cm) (cm) (cm)
S 183.3b" 2.3ab 2.2b 4.1bc 9.0c 0.7bc  0.7b 4.7b 1.5a
Siv=2:1 210.0b 1.7 2.3b 4.1bc 11.0bc 0.6¢ 0.7b 5.3ab 1.5a
C 253.3b 2.0ab 2.7ab 5.1abc 11.7abc 09ab  0.9a 5.7ab 2.2a
Cv=2:1 196.7b 3.3ab 2.0b 3.7c 11.0bc 0.7bc  0.7b 4.7b 2.1a
Pe 423.3a 2.3ab 3.0a 5.5ab 16.0a 1.0a 0.9a 8.7a 2.0a
Pe:V=2:1 380.0a 4.7a 3.1a 5.9a 15.0ab 0.8b 0.9a 6.0ab 2.1a

’S: compost, C: cocopeat, Pe: peatmoss, V: vermiculite
YMeans separation within columns Duncan’s multiple range test, p=0.05.

W F&E9 A3 D rotumdifolia®l 71NHISHEE T ER = o]2slo] 15~30TC=
SeE A Al A A3 AT 30TelA 506.7Tmge® 7HE Egko
U 25C9 F925 HolA @okth(Table 3-15). A& Ale] A4E 25~30TolH A2
Al Ttol] mlete] Al om Fseion, o] Wy gl A 25TAA 7HE S
sttt 2¥ B2 D. rotumdifolia® 71984 A AS2E=s 25T ez Azt
= At

Table 3-15. Effect of temperature on in vivo growth of Drosera rotumdifolia shoots
cultured in vitro.

Temperature Fresh wt. Pl.a nt Pl'ant No. of Leat L.e af No. of Root
. height width length width length
(C) (mg) leaves roots

(cm) (cm) (cm) (cm) (cm)
15 90.0 b 10 b 16 b 150 ¢ 04 ¢ 05 b 30 b 1.4 be
20 160.0 b 15a 2.7 a 19.7 be 0.5 be 0.6 ab 30 b 09 ¢
25 4933 a 19 a 33 a 25.0 ab 0.5 ab 0.7 a 6.3 a 23 a
30 506.7 a 1.7 a 32 a 27.0 a 0.7 a 0.7 a 40 b 15b

Means separation within columns Duncan’s multiple range test, p=0.05.
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3. Byblis filifolia 9 19 71«3t =4
1) Byblis filifolia

W FES] G VWSS B filifolia®l 7]19=3tA A4 WGEE 7] 9f8te],
ERsgebolE(2), YERA @§, FHAE, Hef & FEAAM HAE W&
A= Table 3-16 % Fig. 3-9% % 9%5} AEES Aol 8 FEAA 80%=E 7HE =
o, Az FA g A& FEAA AEA & 160712 7HE e A=A
A ERE g8 ATl mlste] dd8 AEAA 7M. et R E B

R 7]9esha] A B ddlg AR Adow ddH A

ﬂ

FlO S,
rot

Table 3-16. Effect of soil on survival and growth of Byblis filifolia shoots grown in
vitro.

- Survival Fresh weight No. of Plant height No. of Leal No. of Root length

Soil length

rate (%) () plants (cm) leaves (cm) roots (cm)
PeP=2:1 70 0.6b" 9.6b 4.3c 27.4b 1.2¢c 2.1b 1.7b
Pe 50 0.7b 6.2b 4.9¢ 25.3b 1.6¢ 3.2b 2.0b
Compost without 5, 22ab  142a 776 233b  34b  31b  37a
f‘ertlhzer )
Compost with 80 5.2a 15.0a 116a 3832 8la 452  52a
fertilizer

“Pe: peatmoss, P: perlite.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Fig. 3-9. Cultural response of Byblis filifolia shoots grown in vitro as affected by
different cultivation media for 10 weeks.
“Pe: peatmoss, P: perlite.
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B 4 7Nl SR B filifolia®) 71915 8tA AEA Y7 A=Al vA=
B Ty flsked, 30, 50, 70, 90% = ApFste] Ajuigk A= Table 4-17 %
Fig. 3-10% Zskvh. AEELS 70% g2l A 90% = 7Hd =ekom, vk 90% =3
Aol A9 BE AEAA AEeA Kela urbstdth. A& 4 E7F 70% A
FxAA 66702 7Y wtew ASE M ey 2 ER B filifolia®] 7
ojEshal AR AFES 70% A2 AZhE A

Table 3-17. Fig. Effect of shading ratio on survival and growth of Byblis filifolia
shoots grown in vitro.

Shading ratio Survival rate Frgsh No. of Pl.ant No. of Leal No. of Root
weight height length length
(%) (%) plants leaves roots
(g) (cm) (cm) (cm)
30 70 0.3b” 46ab 4.5a 19.8ab 1.7a 2.8a 2.9a
50 70 0.2bc 2/bc 3.8a 15.3b 0.7b 3.2a 1.7b
70 90 0.6a 6.6a 4.6a 22.3a 1.4b 1.4b 2.0b
90 Dead

*Mean separation within columns Duncan’s multiple range test, P=0.05.

Fig. 3-10. Cultural response of Byblis filifolia shoots grown in Vitro as affected by
different shading ratios for 10 weeks.

B33 e G B filifoliad) 719EHA o]l AT Kol MAE JPe o
o} 7] %’46}01 AEAE YERz oAd F 47 AWBSAY 1, 28~ 0% F5),
&

i 1, 23)), AEHTE A, 1 A3 AEAe] AL 1Y 2
AAFE 3 Aol 100%= 74 Eskvk(Table 3-18, Fig. 3-11). ®£3F BAF S7Fs
& 5 AEAY AF A 14 23] AT E 3 A TolAN M FS

=51
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Table 3-18. Effect of watering method on survival and growth of Byblis filifolia
shoots grown in vitro.

Watering Survival Fra?sh No. of Pl.a nt No. of Leaf No. of Root
method” rate weight lants height leaves length roots length
(%) (2) P (cm) (cm) (cm)
S1 80 1.4ab" 10.3ab 6.6ab 18.0b 3.5a 3.5a 3.5a
S2 100 1.9a 13.5a 7.2a 27.4a 3.4a 4.3a 4.0a
F1 90 0.6b 6.6ab 4.6b 22.3b 1.4b 1.4c 2.0a
F2 40 0.5b 3.8b 4.6b 18.3b 1.1b 3.2b 2.8a
C 80 0.7b 8.4ab 5.0b 28.0a 1.5b 2.9b 49a

“S1: spray irrigation 1 time/day. S2: spray irrigation 2 times/day. F1: flooding 1 time/day, F2:
flooding 2 times/day (flooding duration: 30min), C: continuous flooding.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Fig. 3-11. Cultural response of Byblis filifolia shoots grown in vitro as affected by
different watering methods for 10 weeks.
’S1: spray irrigation 1 time/day. S2: spray irrigation 2 times/day. F1: flooding 1 time/day.
F2: flooding 2 times/day (flooding duration: 30min), C: continuous flooding.

JEH2 &} B filifolia®) E8lM 271 FRFLE Avge
FEAD g A=A Gotry] g8k, ez 0, 1, 2, 45 T 5
oF Aujatsich o Axt A=A AL oA 27| 4F FoF IEI A Gl A
Aoz $-F&dtHTable 3-19, Fig. 3-12). 1822 B. filifolia®] 7]lo] Aol 3] &

AeE o

o
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Table 3-19. Effect of wrapping period on survival and growth of Byblis filifolia
shoots in vitro.

Wrapping period” Survival Frgsh No. of Pl.a nt No. of Leaf No. of Root
eight height length length
(weeks) rate (%) plants leaves roots

(g) (cm) (cm) (cm)

0 100 0.6bz 6.6b 4.6b 22.3b 1.4ab 1.4b 2.0b

1 80 0.5b 7.6b 4.1b 24.7ab 0.9b 2.1ab 1.8b

2 80 0.9ab 8.5b 5.6ab 27.5ab 1.9a 3.0a 2.5ab

4 100 1.8a 14.9a 7.3a 28.3a 1.9a 2.9a 3.0a

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

Fig. 3-12. Cultural response of Byblis filifolia shoots grown in Vitro as affected by
different wrapping period.

AZE2A ME &EH: B filifolia®] 719lestA] FEH0A4 2 AL ED Ay
b AEAS A= 9Fgs dolry] Sk, FES A#sAY IAA 100, 200,
400mg - L' 9 IBA 100, 200, 400mg - L' &Ao] 3083 A3 F o235 ZAie
Table 3-20 % Fig. 3-12¢} Zdr} A=A AL 79 90%°l vlete] EE
ATl A 20~60%% FAaTh IAA 200mg - Lol A TelA e ATl u
ato] 2 EAe] Ago] i FHHE AR YEhgou AEL] 4% 1A Be 2
SZA7F nAER T 3 TAA 400mg - L' Aol s BE A EA 7} mabsle] @
£3A4 FE 9 IAA, IBA 59 AAxdEL AHEle= B filifoliad 7198 A FA4 4

G2 MAE Aoz FAH
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Table 3-20. Effect of rooting promoter on survival and growth of Byblis filifolia
shoots grown in vitro.

Growth regulator” Survival Frn?sh Plg nt No. of Leaf No. of Root
1 weight height length length
(mg - L) rate (%) leaves roots
() (cm) (cm) (cm)
Control 90 0.6b” 6.6bc 4.6bc 22.3bc  1.4b 2.0b
Ruton 60 0.4bc 6.8bc 4.1bc 14.8¢e 2.6a 1.8b
TIAA 100 40 0.2cd 5.8bc 3.7c 20.7cd  2.3a 1.5b
200 40 1.6a 15.5a 7.6a 34.7a 2.5a 3.4a
400 Dead
IBA 100 40 0.6b 5.5bc 5.7b 27.1b 2.0ab 2.4b
200 20 0.2cd 4.0cd 3.4c 18.9cde 2.7ab 1.8b
400 20 0.5bc 9.5b 3.3¢c 16.3de  2.2ab 1.7b

Mean separation within columns Duncan’s multiple range test, P=0.05.

"Dipping treatment for 30min
Eniidl on

|4 100

(B, 400 [

Fig. 3-13. Cultural response of Byblis filifolia shoots grown in vitro as affected by
different rooting promoter.

2) Nepenthes ventricosa

vl AES 93k N ventricosa® ZIWHIYRE FERA~:H
SEY, THYE 9 48 dEe ZH7; oA st Ajujgt Ay, AEES FH]GE

A 0% Hg Egrom Aelg FES A BE 4
O~

=
SATH(Table 3-21, Fig. 3-14). A=A F= FHGES JERX2S A TodX £3
L8= 7Hd geu A=A 52 FudEA & Agol Hste] duks e
2 ottt 28 EE N ventricosa®] 719 8tAl A WIGEES FHGES Ao
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Table 3-21. Effect of soil on survival and growth of Nepenthes ventricosa shoots
grown in vitro.

Suvival Fresh No. of Plant  Plant No. of Leaf Leaf No. of Root
Soil” rate  weight la.nts height width lea.ves length  width roé)ts length
) @ P (em)  (cm) (em)  (cm) (cm)
PeP'=2:1 70 0.4c” 1.4b 1.6¢c 3.9¢c 5.1c 2.1b 0.7b 3.1c 0.7b
Pe 30 0.6b 1.8a 2.2b 4.9b 5.8b 3.1a 0.8b 3.9b 2.1b
Compost without g 132 181 32a 70a 78 36a 46a 153a 46a
Compost with i
fertilizer Dead

“Pe: peatmoss, P: perlite.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Pe:Pz (2:1) Pe Compost without Compost with
fertilizer fertilizer

Fig. 3-14. Cultural response of Nepenthes ventricosa shoots grown in vitro as
affected by different cultivation media for 10 weeks.
“Pe: peatmoss, P: perlite.

Asa e 93 N ventricosa®l 71953 A A4 A

Ah(19 1, 28) 3084 w4, BEAF1Y 1, 28]), A%
@3 AW Table 3-22 2 Fig. 3-159 2tk AE &L 19 23 AW@AFH o7
AN 90%= 7Hg Fsaa, AEA = 19 28 AWBSF AL} 19 28] zABS
AY Tl A 2zt 1L1AsH 1242 78 B9tk 22 2 94 3 19 2
Fol A 7b %FEtel N ventricosa®l 719)%3HA AR Bl Ao w AZHE QY

.

r9:
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Table 3-22. Effect of watering method on survival and growth of Nepenthes
ventricosa shoots grown in vitro.

. . Fresh Plant Plant Leaf Leaf Root
Watering - Survival - @ oop o Nooof o cope Gidtn N OF jength width N O jength
method” rate (%) plants leaves roots

(g) (cm) (cm) (cm) (cm) (cm)
S1 30 0.8n” 1.0b 4.6a 5.7c 3.7b 4.7b 4.1a 6.3b 5.6a
S2 60 0.8b 1.2a 4.6a 5.7c 3.7b 3.5d 0.9¢c 6.0c 45¢
F1 60 0.9b 1.0b 3.4c 6.2b 4.5a 4.5¢ 1.1b 7.0a 4.8b
F2 90 1.0a 1.1ab 4.1b 7.3a 3.7b 5.3a 1.1b 5.3d 3.5d
C 50 0.6¢ 1.0b 4.1b 7.4a 3.3¢c 3.5d 0.9¢ 6.0c 3.3e

“S1: spray irrigation 1 time/day, S2: spray irrigation 2 times/day, F1: flooding 1 time/day, F2:
flooding 2 times/day (flooding duration: 30min), C: continuous flooding.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Cc

F1 F2

Fig. 3-15. Cultural response of Nepenthes. ventricosa shoots grown in vitro as
affected by different watering methods for 10 weeks.
YS1: spray irrigation 1 time/day, S2: spray irrigation 2 times/day, F1: flooding 1 time/day,
F2: flooding 2 times/day (flooding duration: 30min), C: continuous flooding.

g E8xg e &3 N ventricosa® 71934 FESHS
A ol ] gk, WoR () 1, 2, 457 B vEI T Aus )
T

FHND F de
ToAs gEES AT 1F ABA TN 0% FEIAD w457
53 Aol M 20%2 F7E U HTable 3-23, Fig. 3-16). A4 A& 153
AEAL G FIA AwHor FEaPLd, FAFS vEsel 23, 2T, 4%, 9
Z 9 We) 59 gro] A $4HAY THBE N ventricosa®) 7198 157
Wustel FRFWE Ao JEAN P52 FYAL F AL A0E /U
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Table 3-23. Effect of wrapping period on survival and growth of Nepenthes
ventricosa shoots grown in vitro.

wrapping Fresh Plant Plant Leaf Leaf Root
period Saizvtv/i weight Nl‘;n f;f height  width EZV: length  width ffi;)f length
(week) @ P em) (em) S (em)  (cm) ° (em)
0 90 0.6¢” 1.0a 4.1b 7.4b 3.3¢c 3.5¢ 0.9a 6.0b 3.3a
1 90 1.2a 1.0a 4.8a 8.4a 3.8b 49a 1.0a 7.2a 3.0b
2 80 0.7b 1.0a 3.3c 6.4c 2.8d 4.1b 0.9a 0 0
4 20 0.1d 1.0a 0.4d 2.4d 4.5a 1.2d 0.4b 0 0

*Mean separation within columns Duncan’s multiple range test, P=0.05.

0 1 2 4 (weeks)

Fig. 3-16. Cultural response of Nepenthes ventricosa shoots grown in vitro as
affected by different wrapping period.

2@}, Brochinia reducta 9 16%9 7193t =7
1) Brochinia reducta
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Table 3-24. Effect of soil compositions on survival and growth of Brochinia
reducta shoots grown in vitro.

Soil” Percent of Fresh wt. No. of Plant height Plant width No. of Root length
composition survival (g) shoots (cm) (cm) roots (cm)

S Dead

Pe Dead

Pe:P=5:1 28.57 0.22 a’ 10 a 595 a 525 a 75a 230 a

PeP=4:1 42.85 141 a 1.0a 1150 a 1257 a 87a 513 a

PelP=3:1 42.85 045 a 13 a 8.60 a 723 a 93 a 340 a

Pe:Sa=5:1 28.57 131 a 1.0a 1205 a 13.70 a 10.0 a 455 a

Pe:Sa=4:1 Dead

Pe:Sa=3'1 Dead

’S: compost, Pe: peatmoss, P: perlite, Sa: sand.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Pa-P=8-1 Pe:P=4:1

Pe:P=3:1 Pe:Sa=51 PeSa=d:1 Pe:Sa=31

Fig. 3-17. Cultural response of Brochinia reducta shoots grown in vitro as affected
by different soil composition for 5 weeks.
’S: compost, Pe: peatmoss, P: perlite, Sa: sand.

2) Byblis filifolia

W FES G B filifolia®) 71NMIEE 8F EFHRZ o]2sle] 2EA 9 A5
& AR Adh ERATREGD B I ERATRREDE] E4EGE ALY RE
HlFEo A AEES 100%E H A tHTable 3-25, Fig. 3-18). A &A42 A& A&
$EST} VER B EG]D B NERATANGDS ESEFIA APz
Fotdth a2y FERZAmANGD S A AEE0] 14.29%° 1H S =2, B filifolia
o 719wstAl A MYEE HFE GEEYo|Y JERHGOER]) E8EY
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Table 3-25. Effect of soil compositions on survival and growth of Byblis filifolia
shoots grown in vitro.

Soil” Percent of  Fresh wt. No. of Plant height Plant width No. of  Root length

composition survival (g) shoots (cm) (cm) roots (cm)

S 100 0.81 ab” 11 a 3.26 ab 596 a 7.4 ab 457 ab
Pe 100 0.61 bc 11 a 3.17 ab 587 a 56 b 2.96 be
Pe:P=51 100 0.45 ¢ 10 a 244 ¢ 556 a 6.3 ab 3.54 ab
Pe:P=4:1 100 0.58 bc 11 a 2.70 be 537 a 54 b 4.26 ab
Pe:P=3:1 100 0.84 ab 10 a 3.35 ab 6.42 a 7.0 ab 4.28 ab
Pe:Sa=5:1 14.29 095 a 10 a 3.40 ab 6.50 a 10.0 a 550 a
Pe:Sa=4:1 100 0.61 bc 10 a 3.00 abc 580 a 54 b 3.26 ab
Pe:Sa=3:1 42.86 052 ¢ 1.0 a 350 a 6.50 a 57 b 1.03 ¢

’S: compost, Pe: peatmoss, P: perlite, Sa: sand.
YMean separation within columns Duncan’s multiple range test, P=0.05.

PatP=5 P Pad |

PaPald Pails=5] PaSs=d|l PuSe=l

Fig. 3-18. Cultural response of Byblis filifolia shoots grown in vitro as affected by
different soil composition for 5 weeks.

“S: compost, Pe: peatmoss, P: perlite, Sa: sand.
3) Cephalotus forlicularis

WFES A3k C forlicularis®] 7IWMYEE 8Fe EFHo| olaste] Aujst &
AEAES AN A, AEES FE GEEYSY JER
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Table 3-26. Effect of soil compositions on survival and growth of Cephalotus
forlicularis shoots grown in vitro.

Soil” Percent of  Fresh wt. No. of Plant height Plant width  No. of  Root length
composition survival (g) shoots (cm) (cm) roots (cm)

S 42.86 0.08 a” 1.0 a 087 b 1.70 a 25 a 155 a

Pe 42.86 0.16 a 1.0 a 1.18 ab 2.08 a 58 a 1.08 a

Pe:P=5:1 28.57 011 a 1.0 a 1.10 ab 1.35 a 20 a 1.20 a

PeP=4:1 Dead

PeP=3:1 Dead

Pe:Sa=51 14.29 017 a 10 a 1.60 a 220 a 50 a 140 a

Pe:Sa=4:1 Dead

Pe:Sa=3:1 Dead

’S: compost, Pe: peatmoss, P: perlite, Sa: sand.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Fo:P=&1 PaP=d:1

Peip=d| PeSa=S%1 PeSesdl PoSa=3

Fig. 3-19. Cultural response of Cephalotus forlicularis shoots grown in vitro as
affected by different soil composition for 5 weeks.
“S: compost, Pe: peatmoss, P: perlite, Sa: sand.

4) Dionaea muscipula

WIFES A& D muscipula® 7IHHWYEE 8F9 EFER o] sto] Anst 2
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Table 3-27. Effect of soil compositions on survival and growth of Dionaea
muscipula shoots grown in vitro.

Soil” Percent of Fresh wt. No. of Plant height Plant width No. of  Root length
composition survival (g) shoots (cm) (cm) roots (cm)

S 100 0.61 a* 57 a 2.14 ab 3.81 ab 10.1 a 3.81 a

Pe 100 0.62 a 6.1 a 2.19 ab 411 a 9.0 a 3.33 ab

PeP=5:1 100 0.70 a 79 a 2.36 ab 407 a 11.3 a 3.39 ab

PeP=4:1 100 054 a 79 a 2.01 ab 3.74 ab 114 a 246 cd

PeP=3:1 100 057 a 71 a 2.16 ab 3.67 ab 10.1 a 2.81 bc

Pe:Sa=5:1 100 0.55 a 81 a 1.81 b 347 ab 116 a 2.27 cd

Pe:Sa=4:1 100 045 a 79 a 1.63 b 336 b 84 a 1.86 d

Pe:Sa=3:1 100 052 a 53 a 6.10 a 4.00 ab 89 a 2.64 bed

’S: compost, Pe: peatmoss, P: perlite, Sa: sand.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Pe:P=5:1 PaP=4:1

Pe:Peli1 Pe:Sas51 Pe:Sasd: | Pa:Sa=101

Fig. 3-20. Cultural response of Dionaea muscipula shoots grown in vitro as
affected by different soil composition for 5 weeks.
“S: compost, Pe: peatmoss, P: perlite, Sa: sand.

5) Drosera burmanni

WgES] F&: D burmanni®] 7IWHWYERE 8F 2 EYRHE o]2slo] AEAHSS
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Table 3-28. Effect of soil compositions on survival and growth of Drosera
burmanni shoots grown in vitro.

Soil” Percent of  Fresh wt. No. of Plant height Plant width No. of Root length
composition  survival (g) shoots (cm) (cm) roots (cm)
S 100 046 a* 2.7 a 1.49 ab 293 a 4.3 a 411 a
Pe 85.71 0.36 ab 15b 175 a 267 a 52 a 218 b
Pe:P=51 100 0.38 ab 1.9 ab 153 ab 2.86 a 4.1 a 264 b
Pe:P=4:1 100 0.28 b 2.6 ab 1.47 ab 243 a 4.4 a 3.17 ab
Pe:P=31 100 045 a 1.7 ab 150 ab 290 a 4.7 a 264 b
Pe:Sa=51 100 0.35 ab 1.7 ab 127 b 2.89 a 39 a 3.17 ab
Pe:Sa=4:1 100 027 b 2.0 ab 133 b 259 a 3.7 a 237 b
Pe:Sa=3:1 100 0.28 b 1.9 ab 1.36 b 277 a 4.0 a 298 b

’S: compost, Pe: peatmoss, P: perlite, Sa: sand.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Pe:P=5:1 Po:P=4:1

Pe:Pa3;1 PeSa=51 Pe:Sa=d!i Po:3a=1:1

Fig. 3-21. Cultural response of Drosera burmanni shoots grown in vitro as affected
by different soil composition for 5 weeks.
’S: compost, Pe: peatmoss, P: perlite, Sa: sand.

6) Drosera lanata

W EES G 7| Wel%3 D. lanatad A2 EAS 8% EQgHE o]Asle] v

o} ARASe] WA JFS 2AG AT AEES FEVA BE R A 100%E
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Table 3-29. Effect of soil compositions on survival and growth of Drosera lanata
shoots grown in vitro.

Soil” Percent of  Fresh wt. No. of Plant height Plant width No. of Root length
composition  survival (g) shoots (cm) (cm) roots (cm)
S 71.43 1.27 cd” 14 a 2.30 d 568 d 6.2 b 1.83 a
Pe 100 1.47 be 18 a 2.95 abc 6.68 bc 59 b 1.19 a
Pe:P=5:1 78.57 1.93 a 2.0 a 335 a 7.09 ab 10.1 a 1.95 a
Pe:P=4:1 85.71 1.18 cd 15 a 2.87 abcd 6.26 cd 6.6 b 159 a
PeP=3:1 92.86 1.77 ab 15 a 3.13 be 762 a 71 b 151 a
Pe:Sa=5:1 42.86 0.96 d 18 a 2.72 bed 592 cd 55 b 1.27 a
Pe:Sa=4:1 42.86 1.42 be 13 a 2.48 cd 713 ab 58 b 1.15 a
Pe:Sa=3:1 Dead

“S: compost, Pe: peatmoss, P: perlite, Sa: sand.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Pa:Pu51  PacPed:d

Pa;=51 Pat =414 Pa:=1:1

Fig. 3-22. Cultural response of Drosera lanata shoots grown in vitro as affected
by different soil composition for 5 weeks.

’S: compost, Pe: peatmoss, P: perlite, Sa: sand.

7) Drosera petiolarlis “all red”

Hl] S E 9] %‘b} H‘%}E—E‘E— 2l sle] D. petiolarlis “all red”] 7|Ww$HEE o] 4] &}
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Table 3-30. Effect of soil compositions on survival and growth of Drosera
petiolarlis “all red” shoots grown in vitro.

Soil” Percent of  Fresh wt. No. of Plant height Plant width Root length
composition survival (g) shoots (cm) (cm) No. of roots (cm)
S 100 1.52 bc” 33 a 350 b 6.94 ab 15.3 ab 2.44 a
Pe 100 1.65 be 34 a 360 b 7.19 ab 137 b 131 b
Pe:P=51 100 221 a 3.7 a 481 a 787 a 19.0 a 117 b
Pe:P=41 100 1.98 ab 39 a 357 b 780 a 18.0 ab 154 b
Pe:P=31 100 138 ¢ 3.0 a 324 b 7.16 ab 16.1 ab 1.40 b
Pe:Sa=51 100 1.47 be 37 a 369 b 6.59 b 159 ab 114 b
Pe:Sa=4:1 57.14 1.70 be 35 a 328 b 7.63 ab 15.3 ab 128 b
Pe:Sa=3:1 Dead

’S: compost, Pe: peatmoss, P: perlite, Sa: sand.
YMean separation within columns Duncan’s multiple range test, P=0.05.

PeiP=Scy Pe:Pad:

Pa:P=31 Pe:8m=5:1 PacSa=d:1 Pa:Sa=3:1

Fig. 3-23. Cultural response of Drosera petiolaris “all red” shoots grown in vitro
as affected by different soil composition for 5 weeks.
’S: compost, Pe: peatmoss, P: perlite, Sa: sand.

8) Drosera occidentalis “pink flower”

WRES 93 D occidentalis “pink flower”e] 7| H S 8F <] E |
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Table 3-31. Effect of soil compositions on survival and growth of Drosera
occidentalis “pink flower” shoots grown in vitro.

Soil” Percent of  Fresh wt. No. of Plant height Plant width No. of Root length
composition survival (g) shoots (cm) (cm) roots (cm)

S 71.43 0.14 a* 32 a 0.74 a 1.78 a 4.0 ab 162 a

Pe 85.71 0.11 a 28 a 093 a 202 a 2.6 b 0.96 a

Pe:P=51 71.43 0.09 a 3.0 a 094 a 2.08 a 3.0 ab 1.04 a

Pe:P=4:1 42.86 0.11 a 3.7 a 0.90 a 183 a 7.0 a 155 a

Pe:P=3:1 71.43 0.09 a 22 a 0.74 a 192 a 3.2 ab 092 a

Pe:Sa=5:1  42.86 0.14 a 13 a 0.80 a 2.03 a 1.0 b 1.00 a

Pe:Sa=4:1  14.29 0.16 a 10 a 0.70 a 1.80 a

Pe:Sa=3:1 Dead

’S: compost, Pe: peatmoss, P: perlite, Sa: sand.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Pa:P=5:1 Pe:P=4:1

F"uT'P:nE-:I Pa-Saeld Po:Sasd ] PoSani

Fig. 3-24. Cultural response of Drosera occidentalis “pink flower” shoots grown in
vitro as affected by different soil composition for 5 weeks.

“S: compost, Pe: peatmoss, P: perlite, Sa: sand.

9) Drosera occidentalis “white flower”

WEES JIg: wFEES Gt D. occidentalis “white flower”d] 7|WHj U B =
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(Table 3-32, Fig. 3-25). ¥t HAE @&7&5 31%3}04 v E X 2mpab(4:1) ‘3—l JER



ARERARED) EE8EYSY A9 BE AEATE nAEig o, JlERAFHeolE(G]) 1
2o JER2WANGD Y] ELEFAME AEEC] F3] 14.29%°] 23t AET 4
b 99 aelm2 D, occidentalis

smeolE(G) EEES

N

Ao A& AT Bl Z Ao
flower”e] 7191434 BAH B JE

o,

t

e}
T

“white

1 Aoz A7HY

Table 3-32. Effect of soil compositions on survival and growth of Drosera
occidentalis “white flower” shoots grown in vitro.

Soil” Percent of  Fresh wt. No. of Plant height Plant width Root length
composition  survival (g) shoots (cm) (cm) No. of roots (cm)

S Dead

Pe 71.43 0.05 a” 18 a 0.80 ab 156 a 10 a 0.30 a

Pe:P=51 14.29 0.08 a 10 a 0.05 b 1.80 a 10 a 0.60 a

Pe:P=41 42.83 0.08 a 13 a 1.03 a 197 a 43 a 0.60 a

Pe:P=31 85.71 0.06 a 23 a 0.78 ab 152 a 35 a 053 a

Pe:Sa=51 14.29 0.02 a 10 a 0.30 ab 1.10 a - -

Pe:Sa=4:1 Dead

Pe:Sa=3:1 Dead

’S: compost, Pe: peatmoss, P: perlite, Sa: sand.

YMean separation within columns Duncan’s multiple range test, P=0.05.

Pe:P=51 PeP=41

Pe:P=3:1 Pe:5a=5:1 Pe:Sa=4:1 Pe:Sa=3:1

Fig. 3-25. Cultural response of Drosera occidentalis “white flower” shoots grown in
vitro as affected by different soil composition for 5 weeks.

’S: compost, Pe: peatmoss, P: perlite, Sa: sand.

10) Drosera regia

WEFES] F3F: 7S D. regia®l 2 EAE

A, WA o YESe] ol NEWS BgTe

8F o EgER olysto] wi¢f

3

hol

EnzgdetolE(4])e] EEEY



ol Al 3] 2857%% 7Fd = HolAtH(Table 3-33, Fig. 3-26). ¢ HE &89
SERsmbH4D) 2 FERZIIEDY EFEGAAE BE ABA7 2Ase
BESF ABA KL AT O wolX ek olge] dPAT el o}
W D regia® A% 719454 AR EFL Awas] AF no gEEA A7
urh F5 o] FoAol & Ao MLk

Table 3-33. Effect of soil compositions on survival and growth of Drosera regia
shoots grown in vitro.

Soil” Percent of  Fresh wt. No. of Plant height Plant width No. of Root length

composition  survival (g) shoots (cm) (cm) roots (cm)

S Dead

Pe 28.57 0.20 a” 25 a 4.00 a 4.05 a 2.0 a 0.80 a

Pe:P=5:1 14.29 0.08 a 10 a 2.20 a 2.80 a 3.0 a 0.50 a

PeP=41 28,57 0.25 a 2.0 a 3.45 a 435 a 4.0 a 115 a

PerP=3:1 14.29 0.08 a 1.0 a 2.20 a 1.70 a 2.0 a 0.40 a

Pe:Sa=5:1  14.29 0.30 a 2.0 a 3.30 a 490 a 50 a 1.00 a

Pe:Sa=4:1 Dead

Pe:Sa=3:1 Dead

’S: compost, Pe: peatmoss, P: perlite, Sa: sand.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Pa:P=5:1 Pe:P=4:1

I/

Pe:P=1:1 Pe:Sa=51 Pe:Sa=4:1 Pe:Sa=3:1

Fig. 3-26. Cultural response of Drosera regia shoots grown in vitro as affected by
different soil composition for 5 weeks.
’S: compost, Pe: peatmoss, P: perlite, Sa: sand.
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11) Darlingtonia californica

WFES 9T D clifornicad 718 Fn
A&ES ZAGE 237 AEES HE 9 JER

(3Dl =EEFANA 2H2F 90% = F3 3 HelAtH(Table 3-34, Fig. 3-27). ®tH I E
wamhab3i)e] EEE G A o A7b aLAbstel AEEe] 333%el 1A

n
ot A EAe] & E 2 22 A A7t
&l T Zlow, By wde JE
At ZHE 2 D. californicad 719434
dggel Aew Az

o5 HolA ot AAFTLE IER
SFol A thE A ol vlste] 95435}
d HYEE A4E G887 2 yERA

¢

Table 3-34. Effect of soil compositions on survival and growth of Darlingtonia
californica shoots grown in vitro.

Soil” Percent of  Fresh wt. No. of Plant height Plant width No. of Root length
composition  survival (g) shoots (cm) (cm) roots (cm)
S 90 0.24 ab” 47 a 1.98 a 413 a 74 a 203 a
Pe 90 027 a 55 a 1.92 a 424 a 55 ab 1.39 abc
Pe:P=5:1 83.33 0.22 ab 37 a 1.89 a 415 a 59 ab 1.86 abc
PeP=4:1 83.33 0.19 abc 37 a 221 a 374 a 54 ab 1.74 abc
PeP=3:1 90 0.23 ab 44 a 1.98 a 391 a 6.6 ab 1.99 ab
Pe:Sa=51 53.33 0.15 be 35a 191 a 378 a 4.3 ab 115 ¢
Pe:Sa=4:1 46.67 012 ¢ 29 a 1.83 a 359 a 35 b 1.26 bc
Pe:Sa=3:1 3.33 0.17 abc 30 a 2.00 a 420 a 40 b 1.30 abc

“S: compost, Pe: peatmoss, P: perlite, Sa: sand.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Pe:P=81 Pe:Padil

Pe; P=3;1 Pe:Sa=hi;1 Pe:Sand ;| Pe Sa=3:1

Fig. 3-27. Cultural response of Darlingtonia californica shoots grown in vitro as
affected by different soil composition for 5 weeks.

“S: compost, Pe: peatmoss, P: perlite, Sa: sand.
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A5yl 9 7N D, californica®l 719w dA] B o] A B A S
WA= dFE 2AS A AEAY] AEES 19 13 xWdFA 875%=E 7Y =
ko, Aol Afeds 1584 19 23] Agd 4ol 83.33%=2 AE&&o| 7HE
Zkth(Table 3-35, Fig. 3-28). Al &A49] A5 4584 24 13] #3 45 Hdnt
Ho g Fostdor, of Ay A AEES 7917%% FHATFY 154 1Y 2

)
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et Aol mlske] vkt

Table 3-35. Effect of watering method on survival and growth of Darlingtonia
californica shoots grown in vitro.

Watering Survival Fresh wt. No. of ﬁ)el iagr;ft vlzllzltl}i No. of lglogc::;
method” rate (%) (g) shoots roots
(cm) (cm) (cm)
SP  1T/1D 87.50 0.19a" 3.5b 1.97a 3.53ab 4.7a 1.19¢
SU  1T/1D 15min 62.50 0.19a 3.3b 1.66abhc 3.21ab 4.1a 1.27bc
1T/1D 30min 70.83 0.16abc 3.0b 1.92ab 3.35ab 5.5a 1.44abc
1T/1D-45min 75.00 0.19a 3.6ab 1.75abc 3.43ab 4.6a 1.33abc
2T/1D-15min 83.33 0.14abc 3.0b 1.59bc 3.30ab 4.5a 1.42abc
2T/1D~-30min 79.17 0.18ab 3.5ab 1.55¢ 3.60a 5.5a 1.69abc
2T/1D~45min 75.00 0.11c 2.9ab 1.72abc 3.10b 3.9a 1.48abc
1T/2D-15min 79.17 0.13bc 2.5b 1.73abc 3.44ab 4.8a 1.52abc
1T/2D-30min 70.83 0.12¢ 3.1ab 1.81abc 3.36ab 5.1a 1.76a
1T/2D-45min 79.17 0.18ab 3.7a 1.94ab 3.66a 5.6a 1.75a

’SP: spray irrigation 1 time/day, SU 1T/1D-15min: subirrigation 1 time/day for 15 min, SU
1T/1D-30min: subirrigation 1 time/day for 30min., SU 1T/1D-45min: subirrigation 1 time/day for 45min.
SU 2T/1D-15min: subirrigation 2 times/day for 15min., SU 2T/1D-30min: subirrigation 1 time/day for 30
min., SU 2T/1D-45min: subirrigation 2 times/day for 45min. SU 1T/2D-15min: subirrigation 1 time/2
days for 15min. SU 1T/2D-30min: subirrigation 1 time/2 days for 30min., SU 1T/2D-15min: subirrigation
1 time/2 days for 45min.

YMean separation within columns Duncan’s multiple range test, P=0.05.

5P
£THD

M A e

Fig. 3-28. Cultural response of Darlingtonia californica cultivated by different
watering methods for 5 weeks.
SP 1T/1D: spray irrigation 1 time/day, SU 1T/1D: subirrigation 1 time/day, SU 27T/D1:
subirrigation 2 time/day, SU 1T/2D: subirrigation 1 time/2 day.
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12) Heliamphora minor

WIFES] Jg: vjAES dglste] H minord] 7IHuSBEE o] 23t AQujdt A},
AzAe AEES 4E J MERS G899 ERAFEHEQRD Y] EEEFANAM
96.67% = °§§3}25\‘3}(Table 3-36, Fig. 3-29). 2]&A4o] 48L& JERA G879 v
Er~getol E(3])Y] EEEYAA kAo g st H minorel 719w3Al 4
A EGoE A7 5]‘21‘:}

Table 3-36. Effect of soil compositions on survival and growth of Heliamphora
minor shoots grown in vitro.

Soil” Percent of  Fresh wt. No. of Plant height Plant width No. of Root length
composition  survival (g) shoots (cm) (cm) roots (cm)
S 96.67 0.31 ab” 4.5 ab 285 a 2.36 abc 35 a 1.42 ab
Pe 96.67 0.35 ab 49 a 3.16 a 2.43 abc 35 a 1.30 ab
Pe:P=5:1 90 0.36 ab 4.1 ab 3.13 a 2.76 a 3.6 a 1.37 ab
PeP=4:1 90 0.24 b 39 ab 275 a 2.14 bc 24 a 1.29 ab
PeP=3:1 96.67 0.39 a 4.6 ab 3.18 a 2.60 ab 36 a 1.68 a
Pe:Sa=5:1 46.67 0.30 ab 3.6 ab 298 a 2.32 abc 33 a 1.41 ab
Pe:Sa=4:1 66.67 025 b 31b 276 a 2.00 ¢ 23 a 1.07 b
Pe:Sa=3:1 6.67 0.32 ab 4.0 ab 3.10 a 2.25 abc 20 a 1.40 ab

“S: compost, Pe: peatmoss, P: perlite, Sa: sand.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Pe:P=1:1 Pe:So=8:1 Pe:5a=d:1 Pe:Ba=3

Fig. 3-29. Cultural response of Heliamphora minor shoots grown in vitro as
affected by different soil composition for 5 weeks.

“S: compost, Pe: peatmoss, P: perlite, Sa: sand.
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Table 3-37. Effect of watering method on survival and growth of Heliamphora
minor shoots grown in vitro.

Watering Survival Fresh wt. No. of 111361 larllltt Vljzllzrtlli No. of lglootth
method” rate (%) (g) shoots & roots £

(cm) (cm) (cm)
SP  1T/1D 90.48 0.18abc” 2.7b 2.75a 1.95ab 2.4a 0.83b

SU  1T/1D-15min 85.71 0.21a 3.7a 2.58ab 1.79ab 2.7a 1.14ab
1T/1D-30min 66.66 0.14bc 2.1b 2.45abc  1.7ab 2.9a 0.90ab
1T/1D-45min 90.48 0.20ab 2.5b 2.41bc 2.00a 2.9a 1.08ab
2T/1D-15min 90.48 0.17abc 2.8b 2.34bc 1.83ab 2.2a 1.26a
2T/1D-30min 85.71 0.15abc 2.5b 2.33bc 1.82ab 2.1a 1.20ab
2T/1D-45min 90.48 0.16abc  3.2ab 2.38bc 1.87ab 2.3a 1.19ab
1T/2D-15min 71.43 0.12¢ 2.8b 2.28bc 1.59b 2.6a 1.25ab
1T/2D-30min 76.19 0.18abc 2.7b 2.106¢ 1.82ab 2.2a 0.93ab
1T/2D-45min 85.71 0.16abc 2.4b 2.30bc 1.66ab 2.2a 1.27a

“SP 1T/1D: spray irrigation 1 time/day, SU 1T/1D-15min: subirrigation 1 time/day for 15min., SU
1T/1D-30min: subirrigation 1 time/day for 30min., SU 1T/1D-45min: subirrigation 1 time/day for 45min.
SU 2T/1D-15min: subirrigation 2 times/day for 15 min., SU 2T/1D-30min: subirrigation 1 time/day for
30min., SU 2T/1D-45min: subirrigation 2 times/day for 45 min. SU 1T/2D-15min: subirrigation 1 time/2
days for 15 min. SU 1T/2D-30min: subirrigation 1 time/2 days for 30min., SU 1T/2D-15min:
subirrigation 1 time/2 days for 45min.

YMean separation within columns Duncan’s multiple range test, P=0.05.

3 45 fmim

Fig. 3-30. Cultural response of Heliamphora minor cultivated by different watering
methods for 5 weeks.
“SP 1T/1D: spray irrigation 1 time/day, SU 1T/1D: subirrigation 1 time/day, SU 2T/D1:
subirrigation 2 time/day, SU 1T/2D: subirrigation 1 time/2 day.
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13) Pinguicula ehlersae

W FES] G P oehlersaedl VWM FRE 8T BFER 7|9 o|4ste] A
Aih, LS JERS FBEFS WEete] JERAS HelolES] EEEGT A
Egn gl BAC] 100% 2 F5 A rH(Table 3-48). W W ER ¢l wpabe] 8]
g B BEEL 0-2857%= v A A2 A& £ JERS g
B 9 HejolEste] EEESA dAwHorn FFste] P ehlersae®] 7193
AHEFo 2 Y7t Qi)

Table 3-38. Effect of soil compositions on survival and growth of Pinguicula
ehlersae shoots grown in vitro.

Soil” Percent of  Fresh wt. No. of Plant height Plant width No. of Root length
composition  survival (g) shoots (cm) (cm) roots (cm)

S 85.71 3.86 a’ 18 a 1.77 ¢ 470 a 6.3 a 2.20 a

Pe 100 3.90 a 20 a 277 a 420 a 113 a 172 a

PeP=5:1 100 513 a 16 a 2.64 abc 440 a 11.7 a 167 a

PeP=4:1 100 2.88 a 3.0 a 1.91 abc 3.66 a 8.0 a 147 a

PeP=3:1 100 460 a 2.1 a 2.67 ab 424 a 72 a 153 a

Pe:Sa=5:1 Dead

Pe:Sa=4:1 28.57 480 a 20 a 1.80 bc 420 a 95 a 2.10 a

Pe:Sa=3:1 Dead

“S: compost, Pe: peatmoss, P: perlite, Sa: sand.
YMean separation within columns Duncan’s multiple range test, P=0.05.

14) Pinguicula moranensis

W IES F3: P moranensis® 7| LBEE 8F9o EgHE o]2dte] Aujst 2
I AEAY AEES AE W JERE G& 8 JERAS HUolES] 8 A
ol /] 100% = ¥z kA tH Table 3-39, Fig. 3-31). ¥t Y EX A9} wpAle] E8-3]g]+
= AEEo] 0~4286% % A XAt AEA ] AFL FJERAWANGD Y &
EY gERZS AuolEY RE TEEFIA Mt ow Fsalet, YERA
ARG Q] S AAEE O] 42.86%°] MEY T 28 2E P, moranensis®] 719 3FA]

MRS JERss HepolEe] EgEde] A4 Ao Az

=
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Table 3-39. Effect of soil compositions on survival and growth of Pinguicula
moranensis shoots grown in vitro.

Soil” Percent of  Fresh wt. No. of Plant height Plant width No. of  Root length
composition survival (g) shoots (cm) (cm) roots (cm)

S 100 2.13a" 1.7ab 2.57ab 5.10a 13.9a 1.74b

Pe 100 2.94a 1.9ab 2.77ab 5.53a 14.9a 2.47ab

Pe:P=5:1 100 3.52a 3.0ab 3.20a 6.23a 13.7a 2.64a

PeP=4:1 100 2.8%a 1.6ab 3.20a 6.23a 13.7a 2.64a

PeP=3:1 100 2.29a 3.4ab 2.37ab 4.30a 13.6a 2.70a

Pe:Sa=51 42.86 3.51a 5.3a 3.00a 5.87a 18.3a 2.53ab

Pe:Sa=4:1 Dead

Pe:Sa=3:1 14.29 0.57a 1.0b 2.00b 2.40b 2.0b 0.20c

’S: compost, Pe: peatmoss, P: perlite, Sa: sand.
YMean separation within columns Duncan’s multiple range test, P=0.05.

PaiP=icl  Pa:P=dad

PaiP=l:l PecSe=51 PeSa=d:1 PecSa=11

Fig. 3-31. Cultural response of Pinguicula moranensis shoots grown in vitro as
affected by different soil composition for 5 weeks.
“S: compost, Pe: peatmoss, P: perlite, Sa: sand.

15) Pinguicular primuliflora

M FES) GG P primulifiorad] 7| FEE 85 EFUE o qste] Auja A
I AEEE NERS FEEGE R JERAG viae] EEEGN E4&

of Al 100%= FzstAtH(Table 3-40). Az & IERHo|E(5])e] &
SEGANA 9072 7 Bokal, AEA K vER

G B VERXVRAH4ADS] EEEGANA HuF  Fmst. Rz P
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TEESoE QAU
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Table 3-40. Effect of soil compositions on survival and growth of Pinguicular
primuliflora shoots grown in vitro.

Soil” Percent of  Fresh wt. No. of Plant height Plant width No. of Root length
composition  survival (g) shoots (cm) (cm) roots (cm)
S 42.85 021 d 20 b 083 b 1.70 ¢ 5.0 ab 245 a
Pe 100 0.60 a 6.9 ab 1.31 ab 3.76 a 5.6 ab 1.99 ab
PeP=5:1 85.71 0.46 abc 9.0 a 1.16 ab 3.40 ab 6.7 a 1.73 b
PeP=4:1 85.71 0.33 bed 3.8 ab 1.18 ab 3.10 ab 3.8 b 1.83 ab
PeP=3:1 57.14 0.27 cd 3.0 ab 0.95 ab 2.28 bc 4.8 ab 163 b
Pe:Sa=5:1 100 0.56 ab 59 ab 146 a 4.00 a 5.4 ab 174 b
Pe:Sa=4:1 100 0.52 ab 7.6 ab 1.33 ab 3.53 ab 6.0 a 147 b
Pe:Sa=3:1 100 0.45 abc 59 ab 1.30 ab 3.33 ab 6.0 a 1.60 b

’S: compost, Pe: peatmoss, P: perlite, Sa: sand.
YMean separation within columns Duncan’s multiple range test, P=0.05.

16) Sarracenia leucophylla f. red tube

WIFES] 9 mUdEe] £/HE 2yt S leucophylla f. red tube?l 71 WHlSR
£ o|Aste] Aulg A, AEELS JERZWRANLD S JER AR 84
g5 A U] A FolA 100%= FEstthHTable 3-41). A% v JER
2 ©g el yERHelo] E(31)9] Bl 3 11.0M= 718 gUth JE

wgel 4% 24l 0ldem= b AQoL 2E9 4% 338emz 7HE Fokeh
o wae AwHow VERXA F§FE vEse] VERAG Aeho|Ee] EEEY

Table 3-41. Effect of soil compositions on survival and growth of Sarracenia
leucophylla f. red tube shoots grown in vitro.

Soil” Percent of  Fresh wt. No. of Plant height Plant width No. of Root length
composition  survival (g) shoots (cm) (cm) roots (cm)
S 100 0.38 a* 9.1 ab 914 a 333 ¢ 79 a 3.80 ab
Pe 100 057 a 11.0 a 383 b 457 ab 8.0 a 3.69 ab
Pe:P=5:1 100 0.45 a 10.3 ab 3.66 b 4.31 bc 83 a 3.90 ab
Pe:P=4:1 100 0.40 a 7.4 ab 370 b 5.06 ab 6.6 a 449 a
Pe:P=3:1 100 050 a 110 a 371 b 447 ab 70 a 467 a
Pe:Sa=5:1 100 0.39 a 8.6 ab 354 b 4.61 ab 51 a 4.33 ab
Pe:Sa=4:1 57.14 0.38 a 58 b 4.08 b 5.65 a 53 a 293 b
Pe:Sa=3:1 Dead

’S: compost, Pe: peatmoss, P: perlite, Sa: sand.
YMean separation within columns Duncan’s multiple range test, P=0.05.
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17) Sarracenia purpurea

HH%}EP—] A8k S purpurea® 7IWHIYEE 8F2 ESERZ o] sle] wdst A}
AEEL JERZRANGD) S FJER2mIANED)S] E8AYTE A BE Ed
A 100% 2 Szt Table 3-42, Fig. 3-32). Az & 4E 9484 3.
dwskoy, AT, 23 Aty 5 Ae] o] Fo AEASS JERE G8oA
7V ettt 1B E S purpurea®l 719wEA AA wGES JER2~ &9l

Ao A2t e

Table 3-42. Effect of soil compositions on survival and growth of Sarracenia
purpurea shoots grown in vitro.

Soil” Percent of  Fresh wt. No. of Plant height Plant width No. of Root length
composition  survival (g) shoots (cm) (cm) roots (cm)
S 100 0.24 ab” 34 a 3.26 a 3.57 ab 4.1 ab 267 a
Pe 100 027 a 29 a 3.16 a 431 a 43 a 254 a
Pe:P=5:1 100 0.19 bc 29 a 3.16 a 3.26 bc 2.6 ab 1.89 a
Pe:P=4:1 100 0.18 bc 33 a 324 a 3.71 ab 19 b 239 a
PeP=3:1 100 0.24 ab 39 a 323 a 3.67 ab 3.7 ab 274 a
Pe:Sa=5:1 57.14 0.22 abc 38 a 3.10 a 3.98 ab 3.5 ab 245 a
Pe:Sa=4:1 100 0.15 cd 18 a 297 a 3.27 be 2.5 ab 213 a
Pe:Sa=3:1 14.29 0.09 d 10 a 2.30 a 2.60 ¢ 2.0 ab 1.60 a

“S: compost, Pe: peatmoss, P: perlite, Sa: sand.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Pe Pe:P=5:1 Pe:P=4:1

Pe:P=3:1Pe:Sa=5:1 Pe:Sa=4:1 Pe:Sa=3:1

Fig. 3-32. Cultural response of Sarracenia purpurea shoots grown in vitro as
affected by different soil composition for 5 weeks.
’S: compost, Pe: peatmoss, P: perlite, Sa: sand.
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7}. Dionaea muscipula®t Drosera tokainsis
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w}. Brochinia reducta & 16 &

Brochinia reducta, Drosera burmanni, Drosera lanata, Drosera petiolarlis ‘all red,
Drosera occidentalis ‘white flower’, Pinguicula ehlersae, Pinguicula moranensis® %
A HUYEE JER:HIgo|E(5])Y EEEU0| o, Byblis filifolia, Heliamphora
minor?] AEASL YER A E(E])S EEESINM 7HE sk @3
Cephalotus forlicularis, Dionaea muscipula ‘E’, Drosera occidentalis ‘pink flower,
Drosera regia, Darlingtonia californica, Pinguicula primuiflora, Sarracenia leucophylla
f. red tubes, Sarracenia purpurea® AA WMUYEE JEE: WEEUYQ Aoz FAL
HA #5uy 2@ #AF35TF V)9 Estel v A= dE&S =AM A3, Darlingtonia
californica® AE&L 14 13 A0S A oA 7V =i, Heliamphora minor
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AR Feol Erdelol E(2i1:]), ZavEMuFelo]E(2]), Ay E:Hao]E(2:1),
sAzvE W Feo] Ergglo] E(2:1:]), YER~muFglo]E(2:]), WERX
(2:1), MER~WuEgolExduo]E(2:1]) €& 5 F 13T7FY MYEE AH&std
A3 st tH(Table 4-1).

Table 4-1. Soil compositions used in study of optimum growing media for young
plantlets.

Code Soil composition

S Compost

SV Compost:vermiculite = 2:1

SP Compost:perlite = 2:1

S:VP Compost:vermiculite:perlite = 2:1:1
C Cocopeat

[6RY Cocopeat:vermiculite = 2:1

CP Cocopeat:perlite = 2:1

C:V:P Cocopeat:vermiculite:perlite = 2:1:1
Pe Peatmoss

Pe'V Peatmoss:vermiculite = 2:1

Pe:P Peatmoss:perlite = 2:1

Pe:VP Peatmoss:vermiculite:perlite = 2:1:1
Sp Sphagnum moss
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Table 4-2. Effect of soil composition on survival and growth of Dionaea muscipula.

. Survival  Fresh Plant Plant Leaf Leaf Root

Soil . No. of . . No. of . No. of
composition” rate weight plants height  width leaves length  width rooks length
(%) () (cm) (cm) (cm) (cm) (cm)

S Dead
SV Dead
S:P 20 0.33cd” 3.5a 2.0c 3.2cd 10.5bc 25cd  0.3cd 3.5¢c 3.3c
S:V:P Dead
C 70 0.29¢cd 1.7bc  1.8c 2.7cd 13.1ab 1.6d 0.2de 4.0c 2.2d
Cv 90 0.12d 2.0bc  1.0d 2.1de 10.9bc l4de  0.4ef 3.0c 0.9e
CP Dead
C: VP Dead
Pe 100 1.92ab 12cd  39b 12.5a 12.3abc  7.1b 0.9bc 7.3a 4.3b
Pe:V 30 2.11a 1.0cd 5.8a 11.5a 9.3¢c 6.0a 0.6a 6.3ab  4.2b
Pe:P 100 2.65a l.led 6.6a 10.8a 14.2a 6.9a 0.8a 7.3a 5.7a
Pe:V:P 60 1.15bc 25ab  35b 6.4h 9.7¢ 3.8b 0.5bc 3.8c 3.1cd
Sp 60 0.88cd 2.0bc  4.0b 4.5bc 13.5ab 3.7c 0.4cd 6.7bc  4.6b

“Refer to Table 4-1.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Fig. 4-1. Morphological characteristics of Dionaea muscipula cultivated in different

media for 12 weeks.
"Refer to Table 4-1.

23489 93 D. muscipula® FAEAS JER A o]AEe] 0~90%E 2F&
S 9Ed oAzt Avigk A3 AEAY] AEEE FAETe 30~50%9] A
J2] oA 100% 2 $33FH tHTable 4-3, Fig. 4-2). vbd 90% 2FZ2A = BE
A A7 ALY AEAe] AT 30% xF AT TelA 2.69go 2 7Y E=dal
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Table 4-3. Effect of shading ratio on survival and growth of Dionaea muscipula.

Shading Survival Fr'esh Pl.a nt Pl.ant No. of Leat L.e af No. of Root
. weight height width length width length

ratio (%)  rate (%) leaves roots

(g) (cm) (cm) (cm) (cm) (cm)

0 100 1.92b" 3.9b 12.5a 12.3ab  7.1b 0.9b 7.3a 4.3b
30 100 2.69a 4.9a 12.3a 13.0a 8.7a 0.9ab 74a 5.4a
50 100 1.50b 2.4c 9.0b 143a  4.8c l.1a 6.7a 4.0b
70 40 0.38¢ 2.0c 6.4c 88b  3.3d 0.9b 3.8b 2.2c
90 Dead

*Mean separation within columns Duncan’s multiple range test, P=0.05.

Fig. 4-2. Morphological characteristics of as affected Dionaea muscipula by

different shading ratios for 12 weeks.
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Table 4-4. Effect of watering method on survival and growth of Dionaea muscipula.

. Survival Fresh Plant Plant Leaf Leaf Root
Watering . No. of . . No. of . No. of
method” rate weight lants height  width leaves length  width roots length
(%) @ P (cm)  (cm) (cm)  (cm) (cm)
S1 90 1.81a" 1.8ab 6.2ab 8.9b 10.8d 6.7a 1.3a 5.9b 8.8a
S2 100 2.48a 1.0b 6.6a 11.0ab  11.6cd 7.6a 0.9b 6.6ab 7.3b
C 80 1.97a 1.4ab 4.5bc 12.6a 10.9d 6.5a 0.9b 6.8ab 3.7e
F1-El 90 2.99a 2.6a 6.4ab 11.0ab  12.7cd 7.7a 1.0b 6.7ab 5.6¢

F2-El 100 3.07a 1.0b 49abc  13.2a 169ab  7.0a 1.1ab 8.3a 4.4de
F3-El 100 1.92a 1.2b 3.9¢c 12.5a 123cb  71la 0.9b 7.3ab 4.3de
F1-E2 80 2.43a 1.0b 3.9¢ 12.2a 155bc  6.2a 0.9b 7.9ab 5.1cd
F1-E3 20 2.28a 1.0b 6.8a 8.5b 20.0a 6.8a 0.9b 8.5a 5.8¢

“S1: spray irrigation 1 time/day, S2: spray irrigation 2 time/day, C: continuous flooding,
F1-El: flooding 1 day-ebbing 1 day, F2-El: flooding 2 days—ebbing 1 day, F3-El:
flooding 3 days-ebbing 1 day, F1-E2: flooding 1 day-ebbing 2 days, F1-E3: flooding 1
day-ebbing 3 days.

YMean separation within columns Duncan’s multiple range test, P=0.05.

Fi-E3 F1-EZ F1-E1 F3-E1

Fig. 4-3. Morphological characteristics of Dionaea muscipula as affected by n
different watering methods for 12 weeks.
’S1: spray irrigation 1 time/day, S2: spray irrigation 2 times/day, C: continuous flooding,
F2-El: flooding 2 days—ebbing 1 day, F1-E3: flooding 1 day-ebbing 3 days. F1-E2:
flooding 1 day-ebbing 2 days, F1-El: flooding 1 day-ebbing 1 day, F3-El: flooding 3
days-ebbing 1 day.
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| Aol A= S A 23, AEA] AEE&S FA A 100% =
P =okom) Mo A9 80~90% FEoR A tH(Table 4-5, Fig. 4-4). 24
E A <] "Eiﬂ%% hyponex 1.0g - L& @HAXE A oA 412g0 = 7]-” =k
Al 2 hyponex 0.05g - L'& AwH#AS5 3 45 °

P

=
Ak 24

o

N
HH‘

oBL’



=

ﬂﬂﬂ/%ﬂ3Mﬂ4ﬂﬂhmmwézﬂﬁ%iiﬂ1§£i“Dwmwmmﬂﬁﬁ
g FA g Hske]
wek AF7F o] Fo A

2
iz
iy
o
it
>
I
o
o
oy
I
ol
o
2
o
o
fru
o
i
>,
=
>,
N
SE
ol
e
2,
rL

Table 4-5. Effect of Hyponex on survival and growth of Dionaea muscipula.

Hyponex  Survival Fr.esh No. of Pl.a nt Pl'ant No. of Leat L.e af No. of Root
1 weight height  width length  width length
(g-L7) rate (%) plants leaves roots
(g) (cm) (cm) (cm) (cm) (cm)
Control 100 1.92¢"  1.2b 3.9cd 125bc  12.3a 7.1ab 0.9cd 7.3ab 4.3bc
F-0.2 90 2.08c 1.4b 4.6¢ 12.9b 14.4a 7.1ab 0.9cd 7.1ab 4.5ab
F-05 90 1.95¢ 1.1b 5.1bc 12.1bc  14.8a 6.3bc 0.7d 7.1ab 4.3bc
F-1.0 80 4.12a 1.6b 6.6a 15.5a 12.8a 8.1a 1.3a 8.1a 5.1a
S-0.05 80 2.00c 2.6a 2.6d 9.1d 13.6a 5.2¢ 0.8d 6.2b 3.8bc
S-0.1 80 258bc  1.5b 5.7ab 10.1cd  154a 6.6b 1.0bc 8.4a 3.7c
S1-0.2 90 3.07b 1.4b 5.5ab 9.9d 11.7a 5.9ab 0.9ab 6.3a 3.2c

“F: foliar application, S: soil application.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Foliar spplication

(] 0z 05 10(g-L"

Soil application

] 0.05 0.1 02 (g L")

Fig. 4-4. Morphological characteristics of Dionaea muscipula as affected by
different methods and levels of fertilizer for 12 weeks.

Y. Drosera aliciae® 8 Z7A

WFES F: D dliciaed] FAEASE 1359 E(Table 4-1)EE o)A ale] 12F
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A 100% 2 Fa st tH(Table 4-6, Fig. 4-5). A ES @& U TLEF H9o=
AEELE 80~100%=2 Hlna FE3IAT AE & 9 TL&EG F$ 10~50%2
AEES Bl D dlicige®] Alvfoll AgatA] 25S g3 = Atk A=A 45
< FH G&FE HES FER~S HulEgolEY EEEYG Y FJERXAS Fe}t
oJES] ETE&ESNA Mk oR FT Tt

Table 4-6. Effect of soil composition on survival and growth of Drosera aliciae.

. . Fresh Plant Plant Leaf Leaf Root
Soil Survival . . . No. of . No. of
composition” rate (%) weight  height width leaves length width roots length
(g) (cm) (cm) (cm) (cm) (cm)
S 50 0.78ef" 1.3ef 3.4e 26.0d 1.7d 0.6abc  3.6bc  3.4d
SV 10 0.10g 0.2h 1.4f 13.0e 0.8f 0.2f 1.0d 3.6cd
S:P 20 1.55¢d 1.0fg 4.4cd 50.5ab  2.4b 0.7a 6.5a 3.9cd
S:V:P 10 0.35fg 0.9g 1.9f 24.0d 1.2e 0.4e 3.0c 6.7a
C 100 1.49¢cd 1.8b 4.4cd 41.2¢c 1.8d 0.5cd 3.8bc  6.6a
Cv 100 0.57ef 0.8¢ 3.3e 28.9d 1.9d 0.4de 3.0c 5.4ab
CP 90 1.28d 1.4cde 4.8bcd 37.7c 2.4b 0.6ab 3.4c 6.9a
CV:p 80 0.83e 1.4de 3.6e 30.8d 1.9d 0.6bhc 5.1b 5.0bc
Pe 100 1.36cd 1.3ef 4.8bcd 48 7ab  2.3c 0.6ab 3.1c 5.4ab
Pe'V 100 2.39a 2.2a 4.9abc 52.8a 2.4b 0.6abc  4.2bc 6.7a
Pe:P 100 2.60a 1.8bc 5.1ab 52.7a 2.2bc 0.6hc 3.8bc  6.6a
Pe:V:P 100 1.83bc 1.6bcde 4.2d 439bc  2.0cd 0.6cd 3.8bc  6.3ab
Sp 100 2.20ab 1.6bcd  5.4a 54.3a 2.8a 0.6ab 3.6bc  6.0ab

“Refer to Table 4-1.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Fig. 4-5. Cultural response of Drosera aliciae cultivated in different media for 12
weeks.
“Refer to Table 4-1.
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Table 4-7. Effect of shading ratio on survival and growth of Drosera aliciae.

Shading ratio Survival Fresh Pl.a nt Pl.ant No. of Leal L.e at No. of Root
o o . height width length width length
(%) rate (%) weight (g) leaves roots

(cm) (cm) (cm) (cm) (cm)

0 100 1.36b” 1.3b 4.8b 487  2.3b 0.6b 3.1b 5.4bc
30 100 1.92a 1.5b 5.7a 52/7ab 3.1a 0.8ab 3.1b 5.7ab
50 100 1.33b 2.3a 6.0a 55.7ab  3.0a 0.7b 4.6a 4.8¢c
70 100 1.36b 2.5a 6.2a 629a 3.0a 0.8a 4.3a 6.4a
90 Dead

Mean separation within columns Duncan’s multiple range test, P=0.05.

Fig. 4-6. Cultural response of Drosera aliciae cultivated under 5 different shading
ratios for 12 weeks.

BEuEel QY BWES Delstel D diciaes] FARAE WMFH A3, A%
Ao AEEe ASTRE AT AT AT BE 2NA 100%2 FEsHec
(Table 4-8, Fig. 4-7). AT T 3Y-H5 1¢ AgFelA 249go =2 7Md %=
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Table 4-8. Effect of watering method on survival and growth of Drosera aliciae.

Watering Survival Fresh Pl.a nt Plant width No. of Leat L.e af No. of Root
S . height length width length
method” rate (%) weight (g) (cm) leaves roots

(cm) (cm) cm) (cm)
S1 100 1.73b" 1.4b 4.9bc 36.3d 2.3ab 0.6b 4.1a 8.8b
S2 100 1.88b 2.0a 5.5a 58.9a 2.5a 0.7b 3.9a 7.7b
C 90 0.92d 0.5¢ 4.1de 42.4bcd  1.8cd 0.6b 3.8a 5.9b
F1-E1 100 0.98d 0.5¢ 3.9 60.0a 1.72d 0.5b 3.2ab 5.6b
F2-El 100 0.94d 1.1b 4.5cd 44.3bc 2.1bc 0.6b 35ab  6.0b
F3-El1 100 2.49a 1.1b 5.2a 46.3b 1.1ab 2.5a 3.lab 6.0b
F1-E2 100 1.20c 1.2b 4/Tab 37.6e 2.2¢e 0.7b 25ab 6.8a
F1-E3 100 1.36¢d 1.3b 4.8¢c 48.7cd 2.3d 0.6b 31b  54b

’S1: spray irrigation 1 time/day, S2: spray irrigation 2 times/day, C: continuous flooding,
F1-E1: flooding 1 day-ebbing 1 day, F2-El: flooding 2 days-ebbing 1 day, F3-El: flooding
3 days-ebbing 1 day, F1-E2: flooding 1 day-ebbing 2 days, F1-E3: flooding 1 day-ebbing 3
days.

YMean separation within columns Duncan’s multiple range test, P=0.05.

§12 S2 C F2- E1

F1-E3 F1- E2 F1- E1 F3- E1

Fig. 4-7. Cultural response of Drosera aliciae cultivated by different watering
methods for 12 weeks.
“S1: spray irrigation 1 time/day, S2: spray irrigation 2 times/day, C: continuous flooding,
F1-E1: flooding 1 day-ebbing 1 day, F2-El: flooding 2 days-ebbing 1 day, F3-El:
flooding 3 days-ebbing 1 day, F1-E2: flooding 1 day-ebbing 2 days, F1-E3: flooding 1
day-ebbing 3 days.

AluH 9l 93 D aliciae® S5 A hyponex? A Fs= % HgWyo] AEAS
of XA+ JFS AMG Ay, duAY] R AHIs B s #AIgle] AEAY
AEEL 100%= F5 st tHTable 4-9). A H9 2% ¥ hyponex 0.2

g Lo Aol A ABA #2208 A FEsgdod, 2%, 2%, 45, 94, 9

Z 2ol ABAMELE hyponex 05g - L9 g oA 713 %353t cHFig. 4-8).
Hyponex ]S AHA#Fs A= BE sETolA FA2F Bu 25450 &4

Heled, 58 01g- L' AF7oA b F33 232 B 282 R D, diciae



o] f2E% A hyponex 050g - LS GHEA M &AL 01g - L'o® AABRSFITO
2Z2A AEA A5S FIANE F UdS A2 7Y Atk(Fig. 4-9).

Table 4-9. Effect of hyponex concentration for foliar fertilization on survival and
growth of Drosera aliciae.

. Fresh Plant Plant Leaf Leaf Root
Hyponex Survival . . . No. of . No. of
1 o weight height width length width length
(gL rate (%) leaves roots
(g) (cm) (cm) (cm) (cm) (cm)
0 100 1.36b" 1.3b 4.8a 48.7b 2.3b 0.6ab 3.1b 5.4b
0.2 100 1.30b 2.2a 4.8a 46.2b 2.2b 0.6ab 4.0a 6.6a
0.5 100 2.16a 1.7ab 5.0a 59.0a 2.7a 0.7a 3.5ab 5.1b
1.0 100 1.36b 1.1b 4.5a 51.9ab 2.3b 0.6b 3.5ab 5.7ab

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

o 0.2 0.5 1.0 {g - L)

Fig. 4-8. Cultural response of Drosera aliciae cultivated by foliar fertilization
using 4 different concentrations of hyponex for 12 weeks.

Table 4-9. Effect of hyponex concentration for subirrigation on survival and
growth of Drosera aliciae.

. Fresh Plant Plant Leaf Leaf Root
Hyponex Survival . . . No. of . No. of
1 weight height width length width length
(g-L) rate (%) leaves roots
() (cm) (cm) (cm) (cm) (cm)
0 100 0.92b* 0.5¢c 4.1b 42.4b 1.8b 0.6ab 3.8a 5.9a
0.05 100 2.63a 1.3b 5.0a 52.0a 1.8b 0.5b 3.9a 5.3a
0.1 100 2.69a 1.5b 5.2a 52.9a 2.1a 0.7a 4.3a 5.3a
0.2 100 2.29a 1.9a 4.6ab 50.5ab 1.9ab  0.6ab 3.5a 5.5a

Mean separation within columns Duncan’s multiple range test, P=0.05.

0 0.05 0.1 0.2(g- L")

Fig. 4-10. Cultural response of Drosera aliciae cultivated by subirrigation using 4
different concentrations of hyponex for 12 weeks.
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t}. Drosera capensis® SE Z7A

HIFES F3: D capensis® F2EA AuA A EFS XAEstr] ste], SH
GEEYS HE3e HE ZIAVE JEZ2O g} oo wu]FEglo]E9} Hilo]
EZ 21, 221:19 gz w3t 13579 wlFE(Table 4-1)E AH&3to] Aujd 2z}
i+ Table 4-11 ¥ Fig. 4-107} 2Z3dt}h A EA Y AEELS JE GEESGY, JEMHT
FalolE:HglolEe] T L ESY gy IAIEBuFEo]E:HalolEe] ETLESGS
AlLlg BE Aol A 100% = %ki“é‘}‘}iﬂ}. AR A=A & 2 24 Tl &

*Q‘r Hepo|E] E&E G 1 —?"Fé}&’i"/}. TS da, 9%, e o AsAHe
JERA S8 B vud ity 28 D. capensis® 3 Al A B
< FH £ JERZS] G EYGY JERX2 HUEoES EREYS How
A2t =] Aot

Table 4-11. Effect of soil composition on survival and growth of Drosera capensis.

Soil Survival Fr?Sh No. of Pl.a nt Pl.ant No. of Leat L'e af No. of Root
composition” rate (%) weight plants height  width leaves length  width roots length
() (cm) (cm) (cm) (cm) (cm)
S 80 1.90de” 1.0a 6.2cd 9.6def 17.1cd  5.6cd 0.4ab 4.6bc 4.8t
SV 100 0.98f l.1a 4.2¢e 6.1h 12.5f 4.8de 0.3ef 4.6bc 5.5ef
S'P 100 1.20ef 1.0a 5.1de 8.2fg 154de  4.8de 0.3cde  4.3bc 7.3de
S'V:P 90 0.61f l.1a 4.0e 6.7gh  11.6f 4.0e 0.3ef 5.1bc 4.6f
C 100 291bc  1.3a 7.9a 10.4bcd 159cde 7.7ab 0.4bc 5.1bc 8.6abcd
Cv 100 191de 1.1a 6.3bcd 7.4gh  13.2ef 6.6hc 0.3f 4.1bc 7.9bcd
CP 100 219cd 1.la 7.6abc 9.4ef 155de  7.3ab 0.3ef 4.8¢c 9.1abed
C:V:P 80 271cd 1l.la 7.1abc  10.5cde 16.0cde 7.1ab 0.3cde  49bc  10.1a
Pe 100 2.88bc 1.la 72abc  125bc  33.5a 8.2a 0.4bcd  6.8a 7. 7cd
Pe:V 100 3.66ab 1.la 72abc  10.0def 17.4cd  8.0a 0.3cde  4.5bc 8.9abcd
Pe:P 100 4.38a l.1a 7.3abc  15.6a 25.2b 7.3ab 0.5a 5.8ab  10.0ab
PeV:P 100 297bc  1.0a 7.5abc  13.0b 18.8¢ 7.2ab 0.4hc 4.8bc 9.8abc
Sp 100 4.03a 1.3a 7.7ab 10.0def 16.3cde 7.9ab 0.3de 4.0c 7.9d

“Refer to Table 4-1.
YMean separation within columns Duncan’s multiple range test, P=0.05.

- 166 -



Fig. 4-10. Cultural response of Drosera capensis cultivated in different media for 12

weeks.
“Refer to Table 4-1.
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4-12, Fig. 4-11). AT 50% AFxzolA 386go= 71 F3stded, 1 v
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Table 4-12. Effect of shading ratio on survival and growth of Drosera capensis.

Shading  Survival ~ Lresh  Plant o Plantog f o Leal o Leal g - Root
A o weight height width length width length

ratio (%) rate (%) leaves roots

() (cm) (cm) (cm) (cm) (cm)

0 100 2.88ab” 7.2b 12.5b 33.5b 8.2b 0.4a 6.8a 7.7a
30 100 2.81bc 6.0b 18.8a 28.8b 9.4a 0.4a 3.9b 8.8a
50 100 3.86a 8.9a 17.0a 36.7a 8.3ab 0.4a 48ab  9.la
70 100 1.30c 6.4b 12.4b 35.9b 7.2b 0.3a 44ab  6.2b
90 Dead

“Mean separation within columns Duncan’s multiple range test, P=0.05.
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Fig. 4-11. Cultural response of Drosera capensis cultivated under 5 different
shading ratios for 12 weeks.

FFYHe A D capensis® FAEA S A AFUHS Adstr] 9
o, FHFF1Y 1, 23))%} ZJUMN% Hy1rs 243 642E)E 47 AAE
o 2 A, AEA] AEES 1Y 13 TUAFE AT BE AT 100%=
FZ A HTable 4-13, Fig. 4-12). @ 19-8H 29 A9 45 A=A A
F 2 zH0] 717} 586g7 85cm=zE M $5Eda, AmtH o g ARAZo] ThE A
gl ol wlste] skl D. capensis® A=A AWAl AAg HeHoR A7t

At

Table 4-13. Effect of watering method on survival and growth of Drosera capensis.

Waterin Survival Fresh Plant Plant No. of Leaf Leaf No. of Root
zg o weight height width ) length width ) length
method rate (%) leaves roots
(g) (cm) (cm) (cm) (cm) (cm)
S1 90 0.88d" 3.4d 10.6¢ 20.1c 5.6¢ 0.3¢c 3.7c 11.0ab
S2 100 1.33d 5.4hc 11.5hc 19.5¢ 6.3c 0.3c 46bc  11.6a
C 100 3.05bc 7.4ab 16.7a 20.9¢ 8.9a 0.4b 5.7ab 8.7cd
F1 - El 100 3.63bc 5.3c 16.7a 26.5b 8.8a 0.4b 5.6ab 9.4bcd
F2 - El1 100 3.88b 7.7ab 16.6a 27.2b 8.5ab 0.4b 5.1b 10.3abc
F3 - El 100 2.88¢ 7.2ab 12.5b 33.5a 8.2ab 0.4ab  6.8a 7.7d
F1 - E2 100 5.86a 8.5a 15.2a 25.2b 7.9ab 0.4a 5.7ab 9.8abc
F1 - E3 100 3.75hc 6.6bc 12.9b 27.3b 7.6b 0.4ab  5.6ab  10.2abc

’S1: spray irrigation 1 time/day, S2: spray irrigation 2 times/day, C: continuous flooding,
F1-E1: flooding 1 day-ebbing 1 day, F2-El: flooding 2 days-ebbing 1 day, F3-El: flooding
3 days-ebbing 1 day, F1-E2: flooding 1 day-ebbing 2 days, F1-E3: flooding 1 day-ebbing 3
days.

YMean separation within columns Duncan’s multiple range test, P=0.05.
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Fig. 4-12. Cultural response of Drosera capensis cultivated by different watering

methods for 12 weeks.

’S1: spray irrigation 1 time/day, S2: spray irrigation 2 times/day, C: continuous flooding,
F1-El: flooding 1 day-ebbing 1 day, F2-El: flooding 2 days—ebbing 1 day, F3-El:
flooding 3 days-ebbing 1 day, F1-E2: flooding 1 day-ebbing 2 days, F1-E3: flooding 1
day-ebbing 3 days.

H 3 o] o & HYDOHGXQ] Aels B Aol D. capensis®] A=Al v
Ae 43S A 23, A& Ay 2 Agsieo] #Aglel BE Aol X
100% 2 FZ3A v (Table 4-14, Table 4-15). HyponexE& {HAIH|S A9 AAF
05~10g - L'e sxFolr dAwrder Fzae. 2%, 95, 9%, Felo &
S 283w, AEASS 052 - L9 hyponexE GUAH| e g oA BHlaH o
39 th(Fig. 4-13).

Hyponex & o] &3] AwWadt 49 A=A AAFTE 02g- L' A2 tolA
6.04go® t& Ao Blste] dFs] FEEHAoH, 2 23 A5, 9F 2 Y
o] Wk S o] AENSE I 5 HtH(Fig. 4-14). 1822 D. capensis® S HA
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Table 4-14. Effect of hyponex concentration for foliar fertilization on survival and
growth of Drosera capensis.

Hyponex  Survival Fresh  No. of Pliant Pl.ant No. of Leal L.e af No. of Root
) o . height width length width length
(g-L7) rate (%) weight (g) plants leaves roots
(cm) (cm) (cm) (cm) (cm)
0 100 2.88a” lla 7.2a 12.5b 335a  8.2bc 0.4a 6.8a 7.7b
0.2 100 2.63a 1.0a  75a 15.4a 21.4c  8.0c 0.3b 54bc  9.0a
05 100 3.70a 1.0a 7.8a 12.5b 36.5a 8.8ab 0.4a 59ab  95a
1.0 100 3.57a 1.0a 7.0a 16.6a 285b  9.2a 0.4ab 4.4c 9.0a

"Mean separation within columns Duncan’s multiple range test, P=0.05.
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Fig. 4-13. Cultural response of Drosera capensis a cultivated by foliar fertilization
using 4 different concentrations of hyponex for 12 weeks.

Table 4-15. Effect of hyponex concentration for subirrigation on survival and
growth of Drosera capensis.

Hyponex  Survival Fresh No. of Pl'ant Pl.ant No. of Leaf Leaf width No. of Root
(g-LY rate (%) weight (g) plants height width leaves length (cm) roots length
(cm) (cm) (cm) (cm)
0 100 3.05¢” 1.0a 7.4a 16.7b 209b  9.0a 0.4b 5.7ab 8.7a
0.05 100 3.44hc 1.0a 75a 16.4b 21.8b  95a 0.4b 46¢c  7.4b
0.1 100 4.43b 13a 74a 15.7b 259a  9.3a 0.4ab 5.0bc  7.0b
0.2 100 6.04a 1.0a 8.9a 19.1a 29.7a  9.6a 0.5a 6.3a 8ba

*Mean separation within columns Duncan’s multiple range test, P=0.05.

0 0.05 04 0.2(g-L")

Fig. 4-14. Cultural response of Drosera capensis cultivated by subirrigation using 4
different concentrations of hyponex for 12 weeks.

)

2}. Drosera rotundifolia®) X %

wWgESl 93 D rotundifolia®l 2
o] 1257 Aujd Ay, AEAY AELS FIAVE Gg 4 yERAHFGo|ES &
SEGN A 100%2 71 FastS tH(Table 4-16, Fig. 4-15). JEE X~ GEEGA =
90%°] AEES Hol Blua Fog Heldouh I ¥re] EYM= 0~50%= ¢



Azstdnt. AT B AEAY F FH GEESAA A4 034gH 2302 7
Fzotda, 23, 24, 95 T AEASE HuH 53 Holdloy FH 8 EY
o] B9 AEEo] 40%°] 1A WiFER HHsA G Aom AdE Ak 100%°] A
&S Hel YERXHGoES ELEYY A 24, 2%, 95, 9, 9F §°
Aol o2 Ao u|sle] Mubdow 4T sle] D, rotundifolia®l B A 7HE
A B Ao A7 AT

Table 4-16. Effect of soil composition on survival and growth of Drosera
rotundifolia.

Soil Survival Fr?Sh No. of Pl.ant Pl.ant No. of Leat L.e af No. of Root
e weight height  width length  width length
composition” rate (%) plants leaves roots
(g) (cm) (cm) (cm) (cm) (cm)
S 40 0.11e" 1.0b 0.4a 2.1bcd 123abc  1l.lc 0.5abc  3.3cd 0.8¢c
SV Dead
S:P 20 0.22bc 1.0b 0.4a 3.1a 12.5ab 1.8a 0.6a 3.5cd 1.1bc
S:V:P Dead
C 100 0.12de 1.0b 0.5a 1.8cd 6.5e 1.0c 0.4cde  3.6cd 1.4b
cv 50 0.11e 1.2b 0.4a 2.1bcd 7.8de 1.2¢ 0.5ab 4.6abcd 1.0bc
cr 30 0.15cde  1.3b 0.4a 2.3bc 10.0cd 1.3bc  0.4de 3.0d 2.0a
CVP Dead
Pe 90 0.08e 1.0b 0.5a 1.9cd 13.2ab 1.0c 0.4cde  4.9abc  0.9bc
PeV 10 0.11e 1.0b 0.4a 1.8d 14.0a 1.2¢ 0.3e 4.0abcd 1.2bc
Pe:P 100 0.27ab 1.0b 0.7a 3.3a 14.5a 1.8a 0.6a 5.7a 1.4b
Pe:V:P1 20 0.19cd 1.0b 0.4a 2.6b 11.0bc 1.6a 0.5bcd  5.5ab 1.0bc
Sp 40 0.34a 2.3a 0.7a 3.1a 13.0ab 1.5ab 0b5abc 3.8bcd 2.la

“Refer to Table 4-1.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Fig. 4-15. Cultural response of Drosera rotundifolia cultivated in different media for
12 weeks.
“Refer to Table 4-1.
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Table 4-17. Effect of shading ratio on survival and growth of Drosera rotundifolia.

Shading  Survival Fr.esh Plg nt Pl'ant No. of Leat L.e af No. of Root
R weight height width length width length

ratio (%) rate (%) leaves roots

(g) (cm) (cm) (cm) (cm) (cm)

0 90 0.08a” 0.5a 1.9¢ 13.2b 1.0a 0.4b 4.9b 0.9b
30 70 0.23a 0.4a 3.3b 23.9a 1.4a 0.5a 3.0c 1.7a
50 100 0.13bc 0.3a 34ab  22.0a 1.6a 0.5ab 6.6a 1.0b
70 90 0.17ab 0.3a 4.0a 22.8a 1.9a 0.5ab 58ab  1.1b
90 Dead

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

Fig. 4-16. Cultural response of Drosera rotundifolia cultivated under 5 different
shading ratios for 12 weeks.

Wol D. rotundifolia®l 2 EAS] v+ FFS ZALS
I, AEA AEES B 3€-HF 14 AHYFAAM 90%=E 7 FEFI T, 2
19 HET=E 60%29 =SS HJH(Table 4-18, Fig. 4-17).

T 1Y
o AL AEEo] 0~50%E AxeArt. A=A AAZF 24,
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Table 4-18. Effect of watering method on survival and growth of Drosera
rotundifolia.

Watering  Survival Fr?Sh Plg nt Pl.ant No. of Leal L.e af No. of Root
. weight height width length width length
method rate (%) leaves roots
(g) (cm) (cm) (cm) (cm) (cm)
S1 Dead
S2 50 0.07b" 0.3ab 1.6b 7.6c 1.0a 0.4a 3.0b 0.8bc
C 40 0.04b 0.4ab 1.6b 23.5a 0.7b 0.3b 3.3b 1.1b
F1-E1 60 0.26a 0.5a 2.2a 14.5b 1.1a 0.4a 5.7a 1.5a
F2-El 30 0.02b 0.3ab 0.9¢c 22.7a 0.5b 0.3b 2.7 0.7¢c
F3-El 90 0.08b 0.5a 1.9ab 13.2b 1.0a 0.4a 4.9a 0.9bc
F1-E2 10 0.04b 0.2bc 2.1a 10.0bc  0.8ab 0.4a 0.2¢c 0.2d
F1-E3 Dead

’S1: spray irrigation 1 time/day, S2: spray irrigation 2 times/day, C: continuous flooding,
F1-E1: flooding 1 day-ebbing 1 day, F2-El: flooding 2 days-ebbing 1 day, F3-El:
flooding 3 days-ebbing 1 day, F1-E2: flooding 1 day-ebbing 2 days, F1-E3: flooding 1
day-ebbing 3 days.

YMean separation within columns Duncan’s multiple range test, P=0.05.

g1 B2 C F2- E1

- Eq

F1-E3 F1-EZ F1-E1

Fig. 4-17. Cultural response of Drosera rotundifolia cultivated by different watering

methods for 12 weeks.
“S1: spray irrigation 1 time/day, S2: spray irrigation 2 times/day, C: continuous flooding,
F1-El:flooding 1 day-ebbing 1 day, F2-El:flooding 2 day-ebbing 1 day, F3-El:flooding
3 day-ebbing 1 day, F1-E2:flooding 1 day-ebbing 2 day, F1-E3:flooding 1 day-ebbing 3
day.

Al ol F8: Hyponexe Halsx® 2 AW o] D. rotundifolia®) 25 A5l
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Table 4-19. Effect of hyponex concentration for foliar fertilization on survival and
growth of Drosera rotundifolia.

Hyponex Survival Fr.esh No. of Plgnt Pl.ant No. of Leaf L.eaf No. of Root
(g - ) rate weight plants height  width leaves length  width roots length
(%) (g) (cm) (cm) (cm) (cm) (cm)

0 90 0.18a" 1.0b 0.5a 1.9ab 13.2b 1.0b 0.4ab 4.9a 0.9a

0.2 70 0.03a  1.0b 04a 1.4b 21.7a 0.7¢ 0.3b  3.3bc 1.0a

0.5 100 0.10a 1.7a 0.7a 2la 12.7b 1.3a 05a 2.6¢ 1.0a

1.0 30 0.08a 1.0b 0.6a 1.6ab 9.7b 1.0b 0.5a 4.3ab 1.0a

Mean separation within columns Duncan’s multiple range test, P=0.05.

0 0.2 0.5 1.0 (g - L)

Fig. 4-18. Cultural response of Drosera rotundifolia cultivated by foliar fertilization
using 4 different concentrations of hyponex for 12 weeks.

Table 4-20. Effect of hyponex concentration for subirrigation on survival and
growth of Drosera rotundifolia.

i < Survival Fresh Plant Plant N ¢ Leaf Leaf No. of Root
YPONGX - SUIVIVAL - oioht  height width OO0 length width > % length
(g-L7) rate (%) leaves roots

(g) (cm) (cm) (cm) (cm) (cm)

0 90 0.04c” 0.4b 1.6¢c 23.5a 0.7¢c 0.3b 3.3b 1.1a
0.05 60 0.19ab 0.7a 2.6b 12.5b 1.2ab 0.4ab 3.0bc 1.0a

0.1 70 0.14b 0.3b 2.0c 14.9b 1.0bc 0.3b 4.0ab 0.8a

0.2 60 0.25a 0.6ab 3.2a 13.3b 1.4a 0.5a 5.0a 1.1a

*Mean separation within columns Duncan’s multiple range test, P=0.05.
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Fig. 4-19. Cultural response of Drosera rotundifolia cultivated by subirrigation using
4 different concentrations of hyponex for 12 weeks

u}. Drosera tokaiensis® 8 =34

Wl FE S A3 Drosera tokaiensis®] 2 & A Anjel A3st EFS sty $sh
o FH HEEYS Xt HE, ZFIE, JER A T§ I oo Wu|FEeto]E9}
Hepo|EE 211, 2:1:19] v &2 wl}et 13F 79 Y E(Table 4-1)E AH&3le] A3}
Atk 1 AP ASES AEY ZIIE Hgte] ditdow JER~ O§ W 8
B %33 tHTable 4-21, Fig. 4-20). A EASL AAZ, 24 2Z 95, 4
e do] & 13T W, FH 98ESY JERAHUESoEFERS: T8

5
B A gsslgtt 2B R o5 E%o] D. tokaiensis® SHo| A3I EF A
[e3]

Table 4-21. Effect of soil composition on survival and growth of Drosera tokaiensis.

Soil Survival Tresh o Plant o Plant g n o Leat o Leal gt Root
composition” rate (%) weight height width leaves length width roots length
(g) (cm) (cm) (cm) (cm) (cm)
S 100 0.16e" 0.5e 1.5e 23.9d 0.6f 0.3d 2.9e 2.2f
SHY 100 0.56bcd  0.8cde 2.8bcd 34.4ab 1.3cde 0.4abc 4.0cde 5.6de
S:P1 90 0.46bcde  0.8bcd 2.7cd 34.6ab 1.2de 0.3cd 4.0cde 5.7de
S:V:iP1 50 0.43bcde  0.6de 3.labed  25.2cd 1.6abcd  0.4bc 5.0bcde  5.3de
C 100 0.3de 0.7cde 2.5d 22.3cd 1.3cde 0.4abc 4.0cde 4.5¢
Cv 90 0.34cde  0.8bcd 2.5d 19.1d 1.1le 0.3cd 3.4de 5.8cde
Cp 70 0.73b 0.9abcd  3.2abc 29.6bc 1.6abcd  0.5ab 3.9cde 9.8a
C:V:P 100 0.53bcd  0.9bcd 3.labed  16.9d 1.6abc 0.4abc 6.3b 8.6ab
Pe 100 0.45bcde  1.0abc 3.labed  42.4a 1.5bcd 0.5a 5.2bcd 5.9cde
Pe'V 100 0.73b 0.8bcde  3.4abc 34.3ab 2.0a 0.5ab 6.4b 6.5cde
PeP 100 0.66bc 1.2a 3.3abc 29.9bc 1.8ab 0.5ab 8.7a 6.1cde
Pe:V:P 100 1.21a 1.1ab 3.5ab 34.8ab 1.9ab 0.4ab 5.9bc 7.5bcd
Sp 100 1.29a 1.0abcd 3.7a 35.9ab 1.6abcd  0.4abc 3.9cde 8.1abc
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“Refer to Table 4-1.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Fig. 4-20. Cultural response of Drosera tokaiensis cultivated in different media for

12 weeks
“Refer to Table 4-1.

233-& 9 93 D. tokaiensis® S EA 7517@ &S dolr 7] flske] 0, 30, 50.
70, 90% = Zt7] AF Ak v A A [FAEAE Alwlig A= Table 4-22
2 Fig. 4-217 2Zd. AEELS 50% 2FxANA 100%= 7 Ss s, Fx1%

T9F 30% AFEZAAAME 90%Z HlWH £ Ho|ou 90% AFEoNAE Be 2
A7 mAE G AAE, 2%, e 52 30% 2 50% AFERA 2 AY
g maem, A%, Pel Lol 30% AEANA Y, AFE 50% AREAA %
33 A¥E Bvh. IYEZ D. tokaiensis®] Aol Ae AFE&LS 30~50%20 A
o2 A7tE o
Table 4-22. Effect of shading ratio on survival and growth of Drosera tokaiensis.
Shading ratio Survival Fr?Sh Pliant Pl.ant No. of Leaf L.e af No. of Root
o o weight height width length width length
(%) rate (%) leaves roots
(g) (cm) (cm) (cm) (cm) (cm)
0 90 0.45a" 1.0b 3.1a 42.4a 1.5b 0.5a b.2a 5.9a
30 90 0.58a 0.8b 3.9a 44.1a 1.6b 0.4a 5.3a 5.4ab
50 100 0.56a 1.0b 3.9a 38.5a 1.9a 0.5a 6.6a 5.1ab
70 80 0.42a 1.9a 3.7a 38.6a 1.9a 0.3b 2.9b 3.8b
90 Dead
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Mean separation within columns Duncan’s multiple range test, P=0.05.

70 80 (%)

Fig. 4-21. Cultural response of Drosera tokaiensis cultivated under 5 different
shading ratios for 12 weeks.

#FFHe 9 B5FUH o tokaiensis®] ASAEHE AL A3l 24 E A
o] MELS T 3U-H 19 AHAZTE AL BE A S 100%=2 Fz ATt
(Table 4-23, Fig. 4-22). 2%, %% 4%, B do] 59 ASAHHE 1T 75t

w
o2 dEE AHE 2U AL UF 199F 1A AYTS G4 1995 399
grgom, AT B S G5 19-85 199 AT nrk £ AR
Bk B2 D tokaiensis®] A%l AT BEUHe @ 19-84 199 A

glQl Aom A7

Table 4-23. Effect of watering method on survival and growth of Drosera
tokaiensis.

Watering Survival Fr?Sh Pl.a nt Pl.ant No. of Leaf L.e af No. of Root

. weight height width length width length
method” rate (%) leaves roots

() (cm) (cm) (cm) (cm) (cm)

S1 100 0.71ab”  1.2a 3.3a 28.2d 1.5a 0.5a 5.8a 9.5a
S2 100 0.50b 1.0ab 3.2a 33.3cd 1.4a 0.5a 5.3a 5.7cd
C 100 0.62b 1.1a 3.3a 34.4c 1.6a 0.5a 6.2a 6.0bcd
F1-E1 100 0.95a 1l.1a 3.7a 34.6¢ 1.7a 0.5a 6.1a 7.6abc
F2-El 100 0.50b 0.8b 3.2a 48.3a 1.4a 0.4b 5.2a 6.3bc
F3-El 90 0.45b 1.0a 3.1a 42.4b 1.5a 0.5a 5.2a 5.9bcd
F1-E2 100 0.70ab 0.7b 3.2a 34.2¢ 1.4a 0.5a 4.8a 4.1d
F1-E3 100 0.66ab l.1a 3.6a 31.9cd 1.7a 0.5a 5.5a 7.9ab

’S1: spray irrigation 1 time/day, S2: spray irrigation 2 times/day, C: continuous flooding,
F1-El: flooding 1 day-ebbing 1 day, F2-El: flooding 2 days—ebbing 1 day, F3-El:
flooding 3 days-ebbing 1 day, F1-E2: flooding 1 day-ebbing 2 days, F1-E3: flooding 1
day-ebbing 3 days.

YMean separation within columns Duncan’s multiple range test, P=0.05.
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Fig. 4-22. Cultural response of Drosera tokaiensis cultivated by different watering
methods for 12 weeks.
“S1: spray irrigation 1 time/day, S2: spray irrigation 2 time/day, C: continuous flooding,
F1-E1: flooding 1 day-ebbing 1 day, F2-E1: flooding 2 day-ebbing 1 day, F3-El:flooding 3
day—ebbing 1 day, F1-E2: flooding 1 day-ebbing 2 day, F1-E3: flooding 1 day-ebbing
3 day.

rlo

Al 9] g Hyponex? o] AN &2 AWHIAF7 D. tokaiensis®] 259l
mA s dFE %0} A}, A5 9 %%%—3— T2 T2 90%0l Hlske] thR-Eo] A
gl ol A 100% 2 ek GEAm e A4S AAs 2 232 02g- L' AT
oA Gz aiﬂr—g— B, AFE 05~10g - L9 FwxolA A2 02g - L'
A 2] ol vske] @okth(Table 4-24, Fig. 4-23).

Hyponex?j o2 AW a3t 49 QAT w=7F 7455 S 53]
z

0(

Z g5 A4, By £ 58 18 o AEYSS 02g-L1Y A
stltH(Table 4-25, Fig. 4-24). 1812 & D. tokaiensis® %

hyponex®j 0.2 AW oA Aed5S FINE & d& A

Table 4-24. Effect of hyponex concentration for foliar fertilization on survival and
growth of Drosera tokaiensis.

. Fresh Plant Plant Leaf Leaf Root
Hyponex Survival . . . No. of . No. of
- weight height width length width length
(g-L1) rate (%) leaves roots
(g) (cm) (cm) (cm) (cm) (cm)
0 90 0.45a” 1.0a 3.1a 42.4b 1.5a 0.5a 5.2a 5.9a
0.2 100 0.69a l.1a 2.9a 31.8¢ 1.3ab 0.5a 4.9a 5.5a
0.5 100 0.56a 0.8b 3.2a 48.1ab  1.1b 0.5a 4.1a 4.6a
1.0 100 0.60a 0.8b 3.1a 52.8a 1.3ab 0.4b 5.6a 5.5a

Mean separation within columns Duncan’s multiple range test, P=0.05.
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Fig. 4-23. Cultural response of Drosera tokaiensis cultivated by foliar fertilization
using 4 different concentrations of hyponex for 12 weeks.

Table 4-25. Effect of hyponex concentration for subirrigation on survival and
growth of Drosera tokaiensis.

. Fresh Plant Plant Leaf Leaf Root
Hyponex  Survival . . . No. of . No. of
1 weight height width length width length
(g+L7) rate (%) leaves roots
(g) (cm) (cm) (cm) (cm) (cm)
0 90 0.52b” l.1a 3.3bc 34.4a 1.6ab 0.5a 6.2a 6.0a
0.05 90 0.82a 0.8a 2.6¢c 22.1b 1.2b 0.3b 3.8b 3.4b
0.1 100 0.84a l.1a 3.5ab 25.1b 1.5ab 0.4b 3.2b 4.1b
0.2 100 1.02a 1.0a 4.0a 36.7a 1.9a 0.4b 4.2b 6.3a

*Mean separation within columns Duncan’s multiple range test, P=0.05.

0 0.05 0.1 0.2{g-L"

Fig. 4-24. Cultural response of Drosera tokaiensis cultivated by subirrigation using
4 different concentrations of hyponex for 12 weeks.

v}, Pinguicula moranensis® S8 Z7A

WIES F& B T77F P moranensis® w2 EA AF nA= 9IS T}
7] 98ted, 13%9 wFEH(Table 4-1)E AEAZ 227 oj2sle] Aujs 2
Table 4-26 ¥ Fig. 4-25¢} 2t} 2 EA 2 AELL JER A 8 ELAM 100% =

7bE Fokem, o owtl AR dERES JEEHIEY 2EEY, JERHEE

z

°of EREY B FH DEESIAE 80%E HluA S AEE&ES BT 1y

Yo A Ao AS 0~20%2 AEeo] m$ Azt AEA] AAF 22 ¢
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Table 4-26. Effect of soil composition on survival and growth of Pinguicula
moranensis.

. . Fresh Plant Plant Leaf Leaf Root
Soil Survival . . . No. of . No. of
composition” rate (%) weight height width leaves length width roots length
(g) (cm) (cm) (cm) (cm) (cm)
S 80 0.67a" 1.2a 2.0ab 8.5ab 1.1ab 1.0abc 6.1a 1.1bc
SV Daed
S:P1 80 0.37bc 1.2a 1.9ab 7.6abc 1.0ab 1.1ab 4.3ab 1.3b
S:V:P 20 0.06c 0.6bc 1.4bc 5.5e 1.1ab 0.4def 2.0cd 0.8c
C 10 0.24bc 0.5bc 1.4bc 7.0bcde 0.7bc 0.7bcd 5.0ab 0.8c
CV Dead
CP 10 0.02¢c 0.2cd 0.8cd 6.0cde 0.4cd 0.2ef 2.0cd 0.7¢c
C:VP Dead
Pe 100 0.19bc 0.5bc 1.2bc 5.8de 0.7bc 0.5cde 4.4ab 0.8bc
Pe:V 10 0.18bc 0.6bc 1.6bc 9.0a 0.8bc 0.7bcd 3.0bc 1.1bc
Pe:P 80 0.21bc 0.6bc 1.8ab 7.4abed  0.7bc 0.6bcde 3.4hc 0.7¢c
Pe:V:P Dead
Sp 80 0.55ab 0.8ab 2.6a 7.5abc 1.4a 1.3a 3.8bc 2.]1a

“Refer to Table 4-1.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Fig. 4-25. Cultural response of Pinguicula moranensis cultivated in different media
for 12 weeks.
“Refer to Table 4-1.
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X
T A EA7t A8k tH(Table 4-27, Fig. 4-26). A &A9 AAF, 2%, 23, 45, 9
T T2 30% B 50% AFxdelA HlwA Fod Ads Bla, dte] Aol
e 5 50%0l Hlete] 30% AgEICA B U2 AdE UERY
P. moranensis® 2|&A5l A3 2AF&L 30%% Aom FZhH AT

_u
[
)
o
Kt e

Table 4-27. Effect of shading ratio on survival and growth of Pinguicula
moranensis.

Shading  Survival Frgsh Pl'ant Pl.ant No. of Leat L.e af No. of Root
. weight height width length width length

ratio (%) rate (%) leaves roots

(g) (cm) (cm) (cm) (cm) (cm)

0 100 0.19b 0.5¢c 1.2¢ 5.8b 0.7b 0.5b 4.4ab 0.8b
30 100 1.04a 1.8ab 3.8ab 8.6a 1.9a 1.7a 7.7a 1.6a
50 80 1.29a 2.0a 4.3a 8.0a 2.2a 1.8a 4.0b 0.6hc
70 20 0.36b 1.4b 3.1b 7.5ab 1.8a 0.9b 0.0c -
90 Dead

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

)

Fig. 4-26. Cultural response of Pinguicula moranensis cultivated under 5 different
shading ratios for 12 weeks.

Arubi ol 93k ArEHS 2este] P moranensis® 42 AS Awie Ayl AE
&2 1d 28] W Ade g 3d-H5 199 ATl 100%= 7Hg FE 8t
ATHTable 4-28, Fig. 4-27). A& A9 B, =24, =&, A4+, 94, 93 o= v
sto] #elo] W AHE ued W HEASS 19 23] xHAFEd A5 M
stk 2elB® P moranensis® A¥iAl AR B e ZHAFAY 1, 23S
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Table 4-28. Effect of watering method on survival and growth of Pinguicula
moranensis.

Watering  Survival Fr.esh Pl.a nt Pl.ant No. of Leat L.e af No. of Root
. weight height width length width length
method”  rate (%) leaves roots
() (cm) (cm) (cm) (cm) (cm)
S1 70 0.28¢" 0.9cd 2.3b 7.3cd 1.2bc 1.0bc 3.9bc 1.0b
S2 100 1.27a 1.5a 3.1a 10.4a 1.9a 1.6a 8.2a 3.0a
C 20 0.15¢ 0.6d 1.5¢d 7.5bcd 0.9cd 0.7cd 4.0bc 1.0b
F1-E1 30 0.66b 1.4ab 0.9d 9.0abc 1.2bc l.4a 8.0a 2.1a
F2-E1 60 0.64b 1.3ab 2.7ab 9.2abc 1.3b 1.3ab 5.3b 1.6a
F3-El 100 0.19¢ 0.5d 1.2d 5.8d 0.7d 1.5d 4.4bc 0.8b
F1-E2 40 0.38bc 0.7cd 2.0bc 8.5abhc 0.9cd 0.9cd 2.5¢ 0.5b
F1-E3 30 0.32¢c 1.0bc 2.2b 9.4ab 1.1bcd 0.9cd 5.0bc 1.0b

’S1: spray irrigation 1 time/day, S2: spray irrigation 2 times/day, C: continuous flooding,
F1-E1: flooding 1 day-ebbing 1 day, F2-El: flooding 2 days-ebbing 1 day, F3-El:
flooding 3 days-ebbing 1 day, F1-E2: flooding 1 day-ebbing 2 days, F1-E3: flooding 1
day-ebbing 3 days.

YMean separation within columns Duncan’s multiple range test, P=0.05.

F1-E3 F1- E2 F1-E1 FI-E1

Fig. 4-27. Cultural response of Pinguicula moranensis cultivated by different
watering methods for 12 weeks.
“S1: spray irrigation 1 time/day, S2: spray irrigation 2 times/day, C: continuous flooding,
F1-El: flooding 1 day-ebbing 1 day, F2-El: flooding 2 days—ebbing 1 day, F3-El:
flooding 3 days-ebbing 1 day, F1-E2: flooding 1 day-ebbing 2 days, F1-E3: flooding 1
day-ebbing 3 days.

AluE 9] 93k Hyponexe @WAR] &2 AW 227} P. moranensise 2] & A5
of WA= @S dopd A, BEES FAYT 100%° Blete] EE A2 el A
60~80% o2 7483 th Hyponexd o2 A 45 HAFE 02g- L'
Aol A 048gom 7H Ekow, X e, 944, el ¢, By "ol 5o A=
S AU e o2 AT vlete] €53 55t tH(Table 4-29, Fig. 4-28).

Hyponexj o= Awldpdt Aol A9 FAgTol Hsto] s wrgle] BE

_4

O

1L
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A TAA AAFTS HES A= ASFE7 A8 FFE A (Table 4-30, Fig.
4-27). 1882 P. moranensis® ¥ Al 0.2g - L9 hyponex? ©.& ¢ A H]| 3} A1}

005~02g - L9 ¥52 AuASFFozsn A8 A& FPAZL + A& Ao
HEE AT 2y olg AT Ag A&l FA Al Hlste] HAaEH= AdE

ngons A% mrh AFA AT HwAsolo & Aoz Az

Table 4-29. Effect of hyponex concentration for foliar fertilization on survival and
growth of Pinguicula moranensis.

.. Fresh Plant Plant Leaf Leaf Root
Hyponex Survival . . . No. of R No. of
1 weight  height width length width length
(g-L7) rate (%) leaves roots
() (cm) (cm) (cm) (cm) (cm)
0 100 0.19a” 0.5b 1.2b 5.8b 0.7b 0.5b 4.4ab 0.8ab
0.2 80 0.23a 1.0ab 2.0ab  83a 1.1ab 0.9ab 2.5b 0.6b
05 80 0.48a l.1a 2.5a 8.3a 1.3a 1.0a 6.6a 1.4a
1.0 60 0.32a l.1a 2.2a 7.0ab 1.1ab 1.0a 4.7ab 1.1ab

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

0 0.2 0.5 10 (g-L")
Fig. 4-28. Cultural response of Pinguicula moranensis cultivated by foliar

fertilization using 4 different concentrations of hyponex for 12 weeks.

Table 4-30. Effect of hyponex concentration for subirrigation on survival and
growth of Pinguicula moranensis.

. Fresh Plant Plant Leaf Leaf Root
Hyponex  Survival . . . No. of . No. of
= weight  height width length width length
(g-L) rate (%) leaves roots
(g) (cm) (cm) (cm) (cm) (cm)
0 100 0.15b* 0.6b 1.5b 6.3b 0.9b 0.7b 4.0b 1.0b
0.05 80 0.76a 1.4a 3.0a 7.5ab 1.5a 1.3a 8.1a 1.7a
0.1 70 0.70a 1.2a 3.0a 8.3a 1.4a 1.1a 8.0a 1.8a
0.2 80 0.71a 1.1a 3.1a 9.0a 1.5a 1.3a 8.6a 1.8a

"Mean separation within columns Duncan’s multiple range test, P=0.05.
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Fig. 4-29. Cultural response of Pinguicula moranensis cultivated by subirrigation
using 4 different concentrations of hyponex for 12 weeks.
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Table 4-31. Effect of soil composition on survival and growth of Sarracenia
purpurea.

. . h P P f f
Soll - Survival lej;fgsht No. of heliagr;ft v Noof 1eLfgath wiay No.of 1510gotth
composition” rate (%) (2) plants (cm) (cm) leaves (cm) (cm) roots (cm)
g cm
S 100 0.28cd” 1.1de 2.5ab 3.8abcd  9.8def 2.6bc  0.5abc  2.5bc  2.5¢
SV 100 0.18d 1.7bcd  1.5bc 2.5d 14.2ab 1.7¢ 0.3bcd  1.5¢ 2.6c
S:P 90 0.18d 1.3cd 2.6ab 3.5abcd 12.0abcde 23bc  0.3bcd  2.2abc 3.0bc
S'VP Dead
C 100 0.24cd  2.1bcd  2.0ab 3.6abcd 11.9abcde 2.3bc  0.2cd 2.7ab  2.6¢
cv 90 0.22d 1.1de 2.2ab 3.8abcd  9.7def 2/7bhc  0.3bcd  2.2abc 3.9abc
CP 90 0.19d 1.9de 2.4ab 4.4ab 10.6cdef  2.6bc  0O.dabcd 1.7bc  3.5abc
CV:P 90 0.16d 1.2cd 1.7bc 2.7cd 8.5f 1.8bc  0.5abc  2.2abc 2.6¢
Pe 100 0.56bc  1.7bcd  3.2a 5.0a 11.2bcdef 3.6ab  0.7ab 3.3a  4.6abc
PeV 100 1.85a 8.1a 2.8ab 49a 14.8a 29bc  0.8a 3.3a 5.5a
PeP 100 0.74b 2.6b 2.9ab 4.8a 13.2abc 5.5a 0.5abc  2.0bc 5.2ab
Pe:V:P 70 0.34d 2.4bc 2.7ab 4.1labc  13.0abcd 2.8bc  0.4dabc  2.6abc 3.4abc
Sp 100 0.17d 1.3cd 19abc  3.0bcd 9.5ef 2.1abc  0.2cd 2.1bc  3.6abc

* Refer to Table 4-1.
¥ Mean separation within columns Duncan’s multiple range test, P=0.05

Fig. 4-30. Cultural response of Sarracenia purpurea cultivated in different soil
composition for 12 weeks.
* Refer to Table 4-1.

Agge] 9 A%l S purpureadl FAEA A% MAE FFe 24D
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W 90% AYAHUF A RE HBAZL DASHEHTable 4-32, Fig. 4-3D. A%,
S, 24, 2E 99, 9% 5o ASdeE wFatel Relo WY Ed 30% A
[e)

2 2] S purpureadl NEAEA AFH AR

Table 4-32. Effect of shading ratio on survival and growth of Sarracenia purpurea.

Shading  Survival Fr'esh No. of Pl.a nt Pl'ant No. of Leaf L.e af No. of Root
. weight height width length width length

ratio (%) rate (%) plants leaves 00ts
(g) (cm) (cm) (cm) (cm) (cm)
0 100 0.56ab” 1.7a 3.2b 5.0a 11.2a 3.6b 0.7ab 3.3a 4.6b
30 100 0.89a 2.5a 4.5a 7.0a 11.3a 5.0a 0.8a 4.4a 6.2b
50 100 0.40bc 2.3a 3.3a 6.9b 15.5a 4.0b 0.5b 3.6a 4.7a
70 80 0.12¢c 1.0a 2.7b 4.7 8.2a 3.0b 0.3b 2.5b 1.6b

90 Dead

* Mean separation within columns Duncan’s multiple range test, P=0.05

Fig. 4-31. Cultural response of Sarracenia purpurea cultivated under 5 different
shading ratios for 12 weeks.

B4 g3k B5HS ety S opurpuread FAEAE AuE A, A
= T 2ol A 100% 2 %35 89 tH(Table 4-33,
A 2E QA 9F, e ¢ 2o

£ :
hol So 4B YKAHES 19 15 gRBF As g 19-8% 309 Ao
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Table 4-33. Effect of watering method on survival and growth of Sarracenia
purpurea.

Watering Survival Fr?Sh No. of Plg nt Plhant No. of Leal L.e af No. of Root
. weight height width length width length
method” rate (%) plants leaves roots
() (cm) (cm) (cm) (cm) (cm)
S1 100 1.37a" 2.4ab 5.1a 7.6a 11.7ab 5.6a 1.2a 4.6a 6.7a
S2 80 0.36b 1.4b 3.6b 5.3b 10.5b 4.3b 0.5a 3.1ab 4.3bc
C 100 0.53b 1.1b 3.3b 4.9b 10.8b 3.3b 0.5b 3.0b 5.9abc
F1-E1 100 0.59b 2.4ab 3.4b 5.3b 14.1ab 3.2b 0.5b 3.2ab 3.6¢

F2 - El 100 0.46b 1.7b 3.3b 5.5b 12.0ab 3.5b 0.4b 3.8ab 4.8abc
F3-El 100 0.56b 1.7 3.2b 5.0b 11.2b 3.6b 0.7b 3.3ab 4.6abc
F1-E2 100 0.33b 1.3b 3.5b 4.8b 12.2ab 3.8b 0.4b 2.4b 4.1c
F1-E3 100 1.84a 3.8a 4.6a 7.3a 14.9a 4.9a 1.4a 4.5a 6.6ab

’S1: spray irrigation 1 time/day, S2: spray irrigation 2 times/day, C: continuous flooding,
F1-E1: flooding 1 day-ebbing 1 day, F2-El: flooding 2 days—ebbing 1 day, F3-El:
flooding 3 days-ebbing 1 day, F1-E2: flooding 1 day-ebbing 2 days, F1-E3: flooding 1
day-ebbing 3 days.

YMean separation within columns Duncan’s multiple range test, P=0.05.

s1- s2 c F2- E1

F1-E3 F1-E2 F1-E1 F3-E1

Fig. 4-32. Cultural response of Sarracenia purpurea cultivated by different watering
methods for 12 weeks.
“S1: spray irrigation 1 time/day, S2: spray irrigation 2 time/day, C: continuous flooding,
F1-E1: flooding 1 day-ebbing 1 day, F2-El: flooding 2 day—-ebbing 1 day, F3-El: flooding
3 day-ebbing 1 day, F1-E2: flooding 1 day-ebbing 2 day, F1-E3: flooding 1 day-ebbing
3 day,

Al 9l 43 Hyponex o] fWAIH] &2 AT AHE 7t S purpureadl 2
BRG] mAE dFS A A AEAY AELS 10g-L L FE WA
= AT BE A TFolA 100%= %53 THTable 4-34, Fig. 4-33). 4@ AIH ¢ 7
S ABA FE 05g-L'E AYT A9 332 M wgou, AAF 2%, 9%,

ZZ mg Zlo] ©9 w#d w ASAHE 70%e MEES 2l 10g-L o Az
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Hyponex?} &= AWHAFTF HAIg A9 AAZT AEA & 24, 2%, 495, g
Aol Sol A% ABPEE 02g-L "o AgFolA 7HF FzeAh oo 23
Aate] o & S purpurea®l A¥A HAA A HWHS hyponex 02g - L 'o® AW
PN

F Agshs Aoz A7,

Table 4-34. Effect of hyponex concentration for foriage fertilization or subirrigation
on survival and growth of Sarracenia purpurea.

Hyponex Survival Frv?sh No. of Pl.arlt Pl,ant No. of Leaf L.e af No. of Root
1 weight height width length width length

(gL rate (%) plants leaves roots
() (cm) (cm) (cm) (cm) (cm)

Control 100 0.56a"  1.7bc 3.2ab 5.0ab 11.2b 3.6ab 0.7a 3.3ab 4.6a
F-0.2 100 0.63a 1.8bc 3.6ab 6.1a 147ab  3.6a 0.6a 3.9ab 4.1a

F-0.5 100 0.48a 3.3a 3.4ab 5.1ab 11.8b 3.3ab 0.3a 3.9a 3.7a
F-1.0 70 0.70a 2.9ab 4.0a 5.8ab 14.4ab  4.la 0.6a 2.7ab 4.6a
S5-0.05 100 0.29b 1.2¢ 2.2¢c 4.2b 11.2b 2.1c 0.3a 3.2ab 2.7a
S5-0.1 100 0.50a 1.7bc 2.8bc 5.0ab 17.5a 2.8bc 0.4a 3.6ab 3.1a
S5-0.2 100 0.63a 2.2abc  3.7a 6.1a 16.0a 3.5ab 0.4a 4.0b 4.8a

“F: foliar application, S: soil application.
YMean separation within columns Duncan’s multiple range test, P=0.05.

Follar application

140 (g - L1}
Sofl applicatbamn

B 0.05 0.1 02 jg - L)

Fig. 4-33. Morphological characteristics of Sarracenia purpurea as affected by
different methods and levels of fertilizer for 12 weeks.
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7}. Dionaea muscipula
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Y. Drosera aliciae

g}
2704 Az L ABYFo] Y FUT BEPE L A4S 2ol AW 2
3} nsie arelEuse AdrE o A

o
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t}. Drosera capensis
D. capensis®] A=A FEHGS oW JER2HEGOE(2]), JERHA(2:)
N

o AFolA Frshgith AEe DT APA L 50% AFEANA AEg 2
qEASe] g FARAT. BEgY L w5 A4S Destel AW A, w5 1
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&@}+. Drosera rotundifolia

D. rotundifolia®] Aujel] H&g3 EUdL JER A HIolEE 21 vH&E £33
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vl. Drosera tokaiensis

D. tokaiensis Awiel AEe WG EE FH ©§ T JEER2FAAEEOE(2:1])
Az gAEAT. AE AEE 2 AGdA M & 235 B AFx0E 30%
ATk dEded waA s B 19-89 19 AgTddA 7 7 AS5s
Bt AEE B A4S stolxd 2o Au[Re] whel 2k, ESAIR R
v GHAIE7E BHoh g 3A o]l

v}, Pinguicula moranensis

P. moranensis® Aujo] 33 wjdEE AE 2 g Ggel Roz sheldrt A

£8e TABT i W% A2 w Foatgon], ABAKL 50% AP2ANA Pt
At WU W ASE Qelsiel AW A, 19 23] PRBs ATlN A 5
I8 AT AEE D ABAGE solxdse] FE W AulubEe] dBL Wk, &

2
gelajel AIF 27, 05g L' AN 71w olg.

A}. Sarracenia purpurea
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. A 4
204716 Fo 2AMY &0l o] WA G| wet HExAA Teld T e
4 Edwlolq JFr o] EQEEA YESA AT % 5

2000; Mandal -5, 2000; Lee ‘&, 2003; Latado &, 2004).

%1914 %Oﬂ_tﬂo] fr7lel ol gHE EEH Edveld UV, X-A, v-A3 22 A
2} 7] gk (electromagnetic spectrum) e} F=2F, TAZE, AAF 53 2 dAe] 2AAES o
23 o]En} m YA ZAMcorpuscalar radiation)® EHF & 4 A vH(Van Harten, 1998).

UVel 2AbE gulsow gzl Fayel okst @Adel X 7w el

A Ao 2ANE A9 A AMEEZEE AEAC g o= 7)v ek (chimera) 7t ok
U g EddolAE dS FEo] EoluE o] Ho] th(Predieri, 2001).
etz Aol gL A 97 FAEHE, A, alkylating 22 S22 UE ¢ I

d, o]5 = alkylating =& £3}= ethylmethanesulfate (EMS), diethylsulphate
(dES), ethyleneimine (EI), nitroso &3t& 52 t&o] Z18tol sodium azide (NaNs)7}
AR 7h wol o] &x i & getEo|th(Van Harten, 1998; Liu &, 2005, Lee<}
Lee, 2002).

A FAAETH 7)lso] o] w2l Restriction  Fragment Length
Polymorphism (RFLP), Random Amplified Polymorphic DNA (RAPD), Amplified
Fragment Length Polymorphism (AFLP), Simple Sequence Repeats (SSR) %9
DNA "tA7F 71yl 2 Ed ol el oste] f7]| Wo] AEA 44 o
dAdS AESH] A% 2842 AR U FEHa dvh(Predieri, 2001). 53 RAPD
A e #L sequence? primeret 2L annealing <=5 o] &3 PCRHEOR HAH
A olol A G Wol, Al Wo] Z HABAA] AFS Kol AA

al
E dolAL Mol FolA f14 wWolE wASE Age] wol ol gHh.
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2. Ax R T

7l A8 A=
718l %521 Dionaea muscipula, Drosera capensis, Drosera esmelerdae, Drosera
intermedia, Drosera niditormis, Drosera rotundifolia, Byblis filffolia, Sarracenia

purpurea 2 Pinguicula moranensis & 952 A EAqA & AHAS FHslo] AFESIA

. 3ot Baddold A 4P 74
3}

gEol 92 EMS, NMU, NaN; 12|31 colchicine %< AH83F3th EMS &
< Fg "tste] 0, 10, 20, 50, 100mMe] % Ei= 0, 20, 50, 100mM2] FEZ FH|
3 & 7 FmolA 1, 3, 6417 e WS HAAY sk FE " d NMU £
20,05, 1, 5 10mM®] 5=t 0, 05 1.0, 20mMe] F=&2 243 F dHS 1, 3, 6

AlZE EQt A2 AAAE stk NaN; 42 2¥ Eytste] 0, 0.1, 05, 1, 5GmM2
=4 0, 05 1.0, 20mMe] == 2d3 § 7} F=oA 1, 3, 6413 e e A
A A2l & Ath. Colchicine & <42 H¥ "Hitsto] 0, 0.05, 0.1, 02%°] &%= s
S 1, 2, 49 s IAH2 A 0, 0.01, 0.05 0.1, 05%2] %=l 3, 6, 12, 24

-

H| 3

hul

N

AR E AR sslth AAAY F Que dEee 33 ARl dsgon,
W 8% F AEEL 2T F 719 o4

o AL Ay A 24 7H

AENgE 7\l %=2 Drosera rotundifolia® 9§ AHE ol &sArt 4
HEZHA A HF 26708 JE3 F A4S 0, 5 10, 20824 747 Z2AFekal A 6y
Ao HFskAoh Al F 25T, 30001k, 16A17F =W 270 sl

F 8F F AEES FAEa 79 o)A et

o
o
==
o2
ofr
o
38
o
)
o
==

% ey Wol YA 4w
AME FABAE NERS 08 Febay il o dstel #8A7 F uld
shg2ol A 4w : o

= paee] wWol AEAE Awad Ay AzAe EOWW NzzA o sl
GINA AZon, JPEAAE AAE Aol FAF FAo] A&HEA BB BF
s
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3. 29 4 1%

N

. Eddold AN WUd 2 =271 &4
1) Dionaea muscipula.

EMS A &: EMS9 7l AHA JA4xz1& dolrr] 9ol D. muscipula®l

A EMSS v% 9 HYAIFE gdelste HA e & gt vy 85 & A
gTold F dHe MEELE 533%AtHTable 5-1). 2& @79 4% EMS?
b =E54E Arite]l 245 4 AW AE&L #AsAEd, 53] 50mM 01%94
T 6417 o] e Aol BESELS 133% olst®E FAEh FAe T i)
E&S 18T o EMS9 A Az 20mMelA 3A7F A2 =, 29.2%9]
o Hyol AESAI o) FAHYT oy 54.8%Ath.

ﬂi

—

Table 5-1. Effect of EMS on survival of in vitro cultured leaf explants in
Dionaea muscipula.

EMS Soaking time No. of explants No. of explants Percent of
(mM) (hr.) treated survived survival
Control 30 16 53.3
20 1 30 7 23.3
3 24 7 29.2
6 24 3 125
50 1 30 3 10.0
3 30 1 3.3
6 30 1 3.3
100 1 30 4 13.3
3 30 1 3.3
6 30 0 0.0
NMU AH#: NMU Ao AAZAS dolrr] 3t D. muscipula®l & HHE
TE 2 AYAZES dElete] A g oSt MY 8F - FAE T AEES
53.3% % on, 2mMol A 1A1ZE A g eF 3A1ZE A5 AL NMU A2l 49 45 =
E AHAAZ XA tHTable 5-2). EMS 2mMol A 1A17F ot AA 88 4$ 4

AR EEE 200%G =, ol FAYT vl 375%HA
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Table 5-2. Effect of NMU on survival of in vitro cultured leaf explants
Dionaea muscipula.

in

NMU Soaking time No. of explants No. of explants Percent of
(mM) (hr.) treated survived survivals
Control 30 16 53.3
2 1 30 6 20.0
3 30 1 3.3
6 30 0 0.0
5 1 30 0 0.0
3 30 0 0.0
6 30 0 0.0
10 1 30 0 0.0
3 30 0 0.0
6 30 0 0.0
NaNsz A #: D. muscipula®) AAS AT R o] NaN3 HgA AR =4S
Awels] ekl ALEE 9% ALE 4ug AT F g dde
Table 5-33 Zkt}. < L 53.3%AL AT AS
AYFE7t =555 AEE] FAHE HAES 2oy HEAgte] mE dAgst &
e 2 F7F At NaN; 0.5mMe] 1A A2l 9 ImMe] 3AIZE A2 oA 4
Ao AEES 267%A L0, FAT Uil 501%2 LDsogtel gk AAee w

Table 5-3. Effect of NaNj
Dionaea muscipula.

Aoz AZFE At

Gt 2¥ 22 D. muscipula®l 9§ A4 NaNzel A4 Z%E]Zﬂ
S8 ImMeol A 3A17F A gl

on survival of in vitro cultured leaf explants

NaNs3 Soaking time No. of explants No. of explants Percent of
(mM) (hr.) treated survived survival
Control 30 16 53.3
0.5 1 30 8 26.7
3 30 7 23.3
6 24 7 29.2
1 1 30 5 16.7
3 30 8 26.7
6 30 6 20.0
2 1 30 1 3.3
3 30 5 16.7
6 30 5 16.7
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Colchicine A #: D. muscipula®l 9§ A% WA colchicine Aele] Agxx1s A
Het7] flske], 0~02%9] Fk=gk 1~499 AerS 2este] 4 dHS IAE F
wjFet A= Table 5-49F 29kt FA 2o A5 dde] Y& 533%%
o, B AT Ae AEES wedeH 53 02%9 sRoy 4
B L& 33% olstth Colchicine 0.05%% 297 AAAH s A5 4 dH]

&2 208% A=, FA YT ] 39.0% 3t

Table 5-4. Effect of colchicine on survival of in vitro cultured leaf explants in
Dionaea muscipula.

Colchicine  Soaking time No. of explants No. of explants Percent of
(%) (day) treated survived survival
Control 30 16 53.3
0.05 1 30 3 10.0

2 24 5 20.8
4 18 0 0.0
0.1 1 18 3 16.7
2 24 1 4.1
4 30 1 3.3
0.2 1 24 0 0.0
2 24 0 0.0
4 24 0 0.0

2) Drosera capensis

]

olr
-

EMS Ad: D. capensis® ¢ AHAEL A8 =2 sto] EMS Ao AR =708 A

[e]
lq_.uo
H

O

71 $ske], Al s= 2 AgAte deste] A% A3l Table 5-59F 2%

8F F o A AEES FAGFNA 96.7%AE ¥, BE Aol §f A
AL e, 53] 100mMe] 45 BEES 16.7% olstz HAa¥ At EMS
AR ot AE A A AEES 46.7% %2 FA T tiv] 48.3%¢%]

1 7
o 222 D, capensis® § AHAANA EMS Ao AHA ZAL 10mMolA 1A 7+
B
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Table 5-5. Effect of EMS on survival of in vitro cultured leaf explants in Drosera
capensis.

EMS conc. Soaking time No. of explant No. of explant Percent of
(mM) (hr.) treated survived survivals
Control 30 29 96.7
10 1 30 14 46.7

3 30 9 30.0
6 30 6 20.0
12 30 5 16.7
20 1 30 13 43.3
3 30 9 30.0
6 30 8 26.7
12 30 9 30.0
50 1 30 10 33.3
3 30 9 30.0
6 30 8 26.7
12 30 1 3.3
100 1 30 5 16.7
3 30 4 13.3
6 30 4 13.3
12 30 0 0.0

NaN3 A : FgEddeld NaNsel HHA AA =1s sty 9ste], D.
capensis®] 9 AHE APANER o] AYsr: F AHS Gt JAAAYS
HjxJ el sk mjFstant v 87 & AEES A A3 F AR T 46.7% %

[e)
&

o™ NaNzo| A 2|9 45 FAg ol nlste] dAls] L&) Hasloy Ags
&

jus)

= 8 Az e AR A 2 7F It (Table 5-6). A2 7 ] A
TS ned 9 A AL 05mMalA 3AZE e 6417191 Ao m AZbE Q]

2

Table 5-6. Effect of NaNs on survival of in vitro cultured leaf explants in Drosera
capensis.

NaNs Soaking time No. of explants No. of explants .
K Percent of survival
(mM) (hr.) treated survived
Control 30 14 46.7
0.5 1 24 5 20.8
3 30 7 23.3
6 30 7 23.3
1 1 30 10 33.3
3 30 4 13.3
6 30 11 36.7
2 1 30 11 36.7
3 30 4 13.3
6 30 11 36.7

- 196 -



Colchicine A &: 7w EFe D. capensis® AEAAA JAAS 33}
colchicine®] = 2 ﬂﬁ]’\]ﬁ% gejste] JAAZ F HFske] v Ay Table
5-73 Zskvh. FAE A A A AEEE 46.7%J o, Ao Ay AE
&2 0.05%E A9 4%‘{}94 Aol wedth ey 2 v A gelA e
T 2 1Y 52 299 M o %‘Zéfﬂ dEE S T AT FAET o
) AEES 1dT W D capensis® 94 HHolA colchicine® HA Az

0.05%° 4 21 Aoz Azt ATt

Table 5-7. Effect of colchicine on survival of in vitro cultured leaf explants in
Drosera capensis.

Colchicine  Soaking time No. of explants No. of explants Percent of
(%) (day) treated survived survivals
Control 30 14 46.7
0.05 1 30 10 33.3

2 30 8 26.7
4 30 13 43.3
0.1 1 30 9 30.0
2 30 15 50.0
4 24 4 16.7
0.2 1 30 15 50.0
2 30 12 40.0
4 24 4 16.7

3) Drosera esmelerdae

EMS AH&: EMS Ao HAA S APstr] $1ste] EMSe 5% % AHEA|7HS
@28t D. esmelerdae?] 9 AAS HAA A T wX o HFslo] vtk Y

H L=t
& 8F F d AHo AEe&s ARG Ay, AT S 96.7%aL AT A
&2 W2 AddeErt e Agr|tel daE st (Table 5-8). 53
100mM el F =7t 12A413F Agr] AEES dubd o v AT LDy 2<)

A TtE 100mMellA 6417 A7z dde] AEE2 50%=, FAT U
51.7%% YEblTh
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Table 5-8. Effect of EMS on survival of in vitro cultured leaf explants in Drosera
esmelerdae.

EMS conc. Soaking time No. of explant No. of explant Percent of
(mM) (hr.) treated survived survival
Control 30 29 96.7
10 1 30 26 86.7

3 30 28 93.3
6 30 28 93.3
12 30 27 90.0
20 1 30 24 80.0
3 30 23 76.7
6 30 25 83.3
12 30 20 66.7
50 1 30 24 80.0
3 30 25 83.3
6 30 20 66.7
12 30 5 16.7
100 1 30 19 63.3
3 30 18 60.0
6 30 15 50.0
12 30 0 0.0

4) Drosera intermedia

glste] D. intermedia®l @ AU& HAZ F Aol HF ko] wigstadnt. w
ol Ao AEES =AM A3, FAE e B9 933%9 § die] AES
UH(Table 5-9). A& 7-9] 4% EMS®] =7t &% Ag7|ite] A5 AE&]
wastd=, 53 100mMe] Fx=1 12A7F A9 45 BEES 33.3% olst®
a8k th EMS 20mMell Al 6413 &t A A e 45 o dde AEe2 46.7%
A=, FA T hHe] 50.0% %2 LDs® AAMES WERH T
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Table 5-9. Effect of EMS on survival of in vitro cultured leaf explants in Drosera
intermedia.

EMS conc. Soaking time No. of explant No. of explant Percent of
(mM) (hr.) treated survived survival
Control 30 28 93.3
10 1 30 21 70.0

3 30 13 43.3
6 30 12 40.0
12 30 10 33.3
20 1 30 17 56.6
3 30 11 36.7
6 30 14 46.7
12 30 4 13.3
50 1 30 15 50.0
3 30 13 43.3
6 30 4 13.3
12 30 1 3.3
100 1 30 10 33.3
3 30 0 0.0
6 30 0 0.0
12 30 0 0.0

5) Drosera nidiformis

EMS A#: D. nidiformis®l 9§ A¥S AIAEZ sto] EMSe AA Az
gdolr ] 915k, wE 9 AYAE DElste] § UG A} F et g
8F ¥ 4 HHY AEES A AY, FAHIYT A4S 933%9 o Ao HWED

A BE Aol A AEEe] AasTh 53] 100mMe] ilEE AT 12
AIZre] A TolA 4 AHEe AEELS 56.7%= A AsHE AtHTable 5-10). LDs<
EMS 20mMe] 6417t Aol dojxed, 4 Ao AELLS 467%2 FA T
thH] 50.1% %

- 199 -



Table 5-10. Effect of EMS on survival of in vitro cultured leaf explants in
Drosera nidiformis.

EMS conc. Soaking time No. of explant No. of explant Percent of
(mM) (hr.) treated survived survival
Control 30 28 93.3
10 1 30 26 36.7

3 30 24 80.0
6 30 23 76.7
12 30 16 53.3
20 1 30 24 80.0
3 30 19 63.3
6 30 14 46.7
12 30 16 53.3
50 1 30 20 66.7
3 30 19 63.3
6 30 18 60.0
12 30 16 53.3
100 1 30 17 56.7
3 30 15 50.0
6 30 14 46.6
12 30 0 0.0

6) Drosera rotundifolia

EMS A2 D. rotundifolia®] 9 2 wjgelA EMSe A4 Hx1s dolr7)
flate], EMSe % % AGARES Gydte] § AAS AT 5 wistArh wi
T 5§ 29 AEES A 23 FAYTY AT 100%9] A
v A el te] d EMSY wR7F =5 Agr|ite]l Aas AEEo] AAEHE
Bee BAH(Table 5-11). 53] 20mM o]/d9] FxolA 12A413F &<F A g 49 o
ARl AEEL 200% olstZ ATl LDsakel A= EMS 10mM=E 124]7F
et A g FolA YEtEd, 9 2] AEES 46.7% A

=l

%

0¢]
)

N
o
o
b
2
[o
2

=

- 200 -



Table 5-11. Effect of EMS on survival of in vitro cultured leaf explants in
Drosera rotundifolia.

EMS conc. Soaking time No. of explant No. of explant Percent of
(mM) (hr.) treated survived survivals
Control 30 30 100.0
10 1 30 21 70.0

3 30 25 83.3
6 30 25 83.3
12 30 14 46.7
20 1 30 20 66.7
3 30 19 63.3
6 30 20 66.7
12 30 6 20.0
50 1 30 20 66.7
3 30 8 26.7
6 30 1 3.3
12 30 0 0.0
100 1 30 20 66.7
3 30 2 6.7
6 30 0 0.0
12 30 0 0.0

Colchicine A : Z]WolA] colchicine A2l HAZXAE dolr7] 93t D.
rotundifolia®l ¥ HH & colchicined & =(0.01, 0.05, 0.1, 0.5%) = & A7H2, 6, 12,
247705 et A $ wigstdoh 1 A, FAE A 4 A AEES
96.7% % oH, Aele] AFf AvtAow AEEo] FA gl HlEe] FAsAed &
3 Hg7|gte] A4 FHskAth(Table 5-12). LDss <l A @] 0.01%014 64
b B 12A17E APtk 056%AM 6413 Al e 4 due] AEEE 50.0%2 £ALE
A=, FA e il 51.7%

- 201 -



Table 5-12. Effect of colchicine on survival of in vitro cultured leaf explants in
Drosera rotundifolia.

Colchicine conc.  Soaking time No. of explant No. of explant Percent of
(%) (hr.) treated survived survivals
Control 30 29 96.7
0.01 3 30 23 76.7

6 30 15 50.0
12 30 15 50.0
24 30 9 30.0
0.05 3 30 20 66.7
6 30 22 73.3
12 30 24 80.0
24 30 16 53.3
0.1 3 30 21 70.0
6 30 18 60.0
12 30 17 56.7
24 30 18 60.0
0.5 3 30 22 73.3
6 30 15 50.0
12 30 14 46.7
24 30 13 43.3

UV Ag: AYAS o] &3 Aol §FA UV Ao A4 27108 dolrr] §s)
D. rotundifolia®l ¥ AHE HAEZ YA HIF3

A A, BAET A8 100%0) AEEL
Ego] FastelthTable 5-13). @ 4] A£ge neld W 24 A9
e 10RelR o, 46209 ARAL Az wE UVE 2080 AU% 43

E8S 53%E F7s T

in'
i)
)
lo,
ox,

Table 5-13. Effect of UV irradiation on survival of in vitro cultured leaf explants
in Drosera rotundifolia.

Treatment time No. of explant No. of explant Percent of
(min) treated survived survival
0 36 36 100.0
5 40 38 95.0
10 39 18 46.2
20 38 2 5.3
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7) Byblis filifolia

EMS A&: 7IWiEFE2] B. filifolia®] ¢ A0S AFASZE ste] EMS Ao A
A 2AE& A 98t v 9 AAE dEstd 9 d9E AAG Foejgs)
Atk vl 8F F o AW AEES ALY AT, FATY AEELS 70.0%9L
W, EMS9 ZE A FolH AEEL 60.0% ol #ZAadtHTable 5-14). LDsodk
o] ZAAE HAQ ﬂﬂ?% 20mMol A 3A17F A2 ek 100mMell A 1217 A8 T4
, Azbe] A9 AEES 417% A FA] A AEES 30.0%2 ZAEIT olF
o ﬂﬂ?sﬂ BEEL 72t FAH YT v 59.6%¢ 42.8% ATt

=

Table 5-14. Effect of EMS on survival of in vitro cultured leaf explants in Byblis
filifolia.

EMS Soaking time No. of explants No. of explants Percent of
(mM) (hr.) treated survived survival
Control 30 21 70.0
20 1 24 10 41.7
3 30 18 60.0
6 30 5 16.7
50 1 30 7 23.3
3 30 15 50.0
6 30 0 0.0
100 1 30 9 30.0
3 30 0 0.0
6 30 0 0.0

NMU H3&: B. filifolia®] 9§ AA wldA NMUS A4 Az1S Doprr] 943}
of, Tk B AHYAZHE 2Este o duS AAG & wjgstsich 8F WY F 4 4
He] AEES FAETNA 700%™, A9 B9 Agse B Ao
A45 e, 53 sk #Agle]l 64179 Aol E BE AW
A7F 3AFsE tH(Table 5-15). NMU 2mMeol A 3A12F F<et Ag)st 45 dAxe] A&
&8 367%Q=0, ol FAE T e 524%=2A B. filifolia®l 4 AH wl%A NMU
A8 7by Ade o= AyzhE o)
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Table 5-15. Effect of NMU on survival of in vitro cultured leaf explants in Byblis
filifolia.

NMU Soaking time No. of explants No. of explants Percent of
(mM) (hr.) treated survived survival
Control 30 21 70.0
2 1 30 18 60.0

3 30 11 36.7
6 30 0 0.0
5 1 30 19 63.3
3 30 4 13.3
6 30 0 0.0
10 1 30 6 20.0
3 30 0 0.0
6 30 0 0.0

NaNs A& B. filifolia®l 9§ AR AFAZZE 319 NaNso 7] HgA 94 =
AL Adsr] st Aglss 2 AZS Pty o dAS AAF FoagFsisioh
ok 85 T 9 AW MELSS A AY AT TFE 700%Fow, ATt He
ol %= 63.3~80.0%% FAe Tl Hste] & 2o]E Holx] krH(Table 5-16). L2l=
% B. filifoliar= 2291 B2 A& Hlsto] NaNzo| Azjo olste] ofsfs @ A=
o2 AZE YT

Table 5-16. Effect of NaN3; on survival of in vitro cultured leaf explants in Byblis
filifolia.

NaNj3 Soaking time No. of explants No. of explants Percent of
(mM) (hr.) treated survived survival
Control 30 21 70.0
0.5 1 30 21 70.0

3 30 24 80.0
6 30 20 66.7
1 1 30 20 66.7
3 30 19 63.3
6 30 19 63.3
2 1 30 19 63.3
3 30 23 76.7
6 30 20 66.7

Colchicine A #: B. filifolia®l & <% wj%A] colchicine A2l AAZHAS Loln
7] flste] Aels: 2 At @t §f dHs A 5 gt vl 8
T Fo § 9] AESS 2AME A FAHETY A5 70.0% A2 M, colchicine A
g A Agdsrt =5 A7zl A4E f AR BEEo] FasAn
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(Table 5-17). 53] A g]7|3to] A5 AEE] F7std] 4‘”«] A 2] el Al 23.3% ©]
3Fo] o AEES 1t} Colchicine 02% = 297 A g3 A9 ¢ dH AEELS
36.7% %= A =T, ol FA T Y] 524%% LDsol 7}% AR ghol Tk

Table 5-17. Effect of colchicine on survival of in vitro cultured leaf explants in
Byblis filifolia.

Colchicine Soaking time No. of explants No. of explants Percent of
(%) (day) treated survived survival
Control 30 21 70.0
0.05 1 24 11 45.8

2 30 12 40.0
4 30 7 23.3
0.1 1 24 10 41.7
2 30 14 46.7
4 24 3 125
0.2 1 30 9 30.0
2 30 11 36.7
4 24 2 8.3

8) Sarracenia purpurea

NMU A S. purpurea®l 9 A& 4 47
20 Ada] SAge], Az R V1ke dese] NMUAl AA® ¥ vl Fata
oh W 8% T ) Ao AESS zAE A, AT A 100%Ed whd A

L
I=]

g9 A9 HELELS 233% otz FHatth(Table 5-18). 53] 5mM o] 49 H%
2 3AIZE ol HAF A BE dHo]l uALSATE 2822 S purpurea 4

WA B el NMU AelA Be bl § 9 o= Yzsglch
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Table 5-18. Effect of NMU on survival of in vitro cultured leaf explants in
Sarracenia purpurea.

NMU Soaking time No. of explants No. of explants Percent of
(mM) (hr.) treated survived survival
Control 30 30 100.0
2 1 30 7 23.3
3 24 5 20.8
6 30 1 3.3
5 1 24 2 8.3
3 30 0 0.0
6 24 0 0.0
10 1 18 0 0.0
3 30 0 0.0
6 30 0 0.0
NaN3 A 2! NaNs& o] 7[ul Ed%e] SFollA AFx0S dolrr] 913k,
delsE % A0 Bl S pupureas] @ 498 A4 T AL, 0D 8
FF g due] A4S A A3, FAYT A$ 100%3 0, NMU A2 9
Aol 95.8~100%9 w& BEES EAtH(Table 5-19). 1822 LDyl A%
AR AYxAeE & F7F fllen, o] % NaNs9| AHels® 2 A 7|e Zelshd
49% Barel a7

Table 5-19. Effect of NaN; on survival of in vitro cultured leaf explants in
Sarracenia purpurea.

NaNj3 Soaking time No. of explants No. of explants Percent of
(mM) (hr.) treated survived survival
Control 24 24 100.0
0.5 1 18 18 100.0
3 24 23 95.8
6 24 24 100.0
1 1 24 23 95.8
3 24 24 100.0
6 18 18 100.0
2 1 24 24 100.0
3 24 24 100.0
6 12 12 100.0

Colchicine A &: S. purpurea®l ¢ A3 w%A] colchicine A9 AA A& +
a7l fste], Ags 2 Ag7Its @elste] A33 A= Table 5-209F 2%t
FA g ol 4 A AELLS 933%N e, H-E 9 colchicine A 2] ol A= 70%
ool HluA =L AEES HYoYy 02%= 4Y47F A Heddw AEE] 20%
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2 st

Table 5-20. Effect of colchicine on survival of in vitro cultured leaf explants in
Sarracenia purpurea.

Colchicine Soaking time No. of explants No. of explants Percent of
(%) (day) treated survived survivals
Control 30 28 93.3
0.05 1 30 28 93.3

2 30 28 93.3
4 30 26 86.7
0.1 1 24 18 75.0
2 30 30 100.0
4 30 27 90.0
0.2 1 30 25 83.3
2 30 21 70.0
4 30 6 20.0

9) Pinguicula moranensis

EMS A& P. moranensis® ¢ A¥E A@ARE st EMS®] 7IW A=Al AA
231E& Astr] 9ske], EMSE w%= % Ag7zhs delsto] 43 A= Tabledt
2. FAYFAA F dEe] AEES 76.7%FH vhA EMS A2l Tte] A5 40.0%
olstz2 A3t tHTable 5-21). 53] 50mMelA 6417 A& 100mMoll 4] 3A] 7F
ol M7 45 ZE HAUA 3’—/‘}3}915}. LD5®l <A E Bl A2 4= 20mMell
A A Ze] AR TR g AW AEES 400%E FZAFEAE, ol FA T i
521%%= P. moranensis® 9§ AW w{FA 7HE AHIL EMS Aegxdoz A7HHU
ot

¢
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Table 5-21. Effect of EMS on survival of in vitro cultured leaf explants in Pinguicula
moranensis.

EMS conc. Soaking time No. of explants No. of explants Percent of
(mM) (day) treated survived survival
Control 30 23 76.7
20 1 30 12 40.0

3 30 10 33.3

6 30 9 30.0

50 1 24 5 20.8
3 30 5 16.7

6 30 0 0.0

100 1 30 1 3.3
3 30 0 0.0

6 30 0 0.0

NaN3 A g: 7IHelA NaNzel A& o]&3 =AWl §F A
sto], el s 2 AYAHE 2t P. moranensis® 9
Aok W 8F F 4 HHY AELES AR A, FAETFY A 76.7%A 3,
NaNz A2l 4% 05mMelA 1A A& ALl umA] Azl dAvbzo
2 Agsk 2 Agrite]l =AY dHsE ATEol Hide A¥S B
(Table 5-22). LDsogkell AFAE BQ1 A2l 0.5mMel A 3A1E A 2] eF 643t
A2 ¢ A9 A= AR A5 36.7%R e, A9 A4 43.3%
T ATl e BEES A4 FA g ] 47.8%9F 56.4% AT

\
9%
+
o

Table 5-22. Effect of NaNs on survival of in vitro cultured leaf explants in
Pinguicula moranensis.

NaNj3 Soaking time No. of explants No. of explants Percent of
(mM) (hr.) treated survived survivals
Control 30 23 76.7
05 1 18 17 84.4

3 30 11 36.7
6 30 13 43.3
1 1 30 17 56.7
3 30 2 46.6
6 30 17 56.7
2 1 30 17 56.7
3 30 9 30.0
6 30 10 33.3

Colchicine X &l: P. moranensis® 3 ZAHE o]&3}9] colchicine2] 7IW Al A
AzAE dolry] f3td, Aele® 2 AHAks deste] Ags Zy= Table
5-233 ottt ¢ AHe AELES FAZFAA 76.7%E H<Q WA colchicine * E
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G AdFEert e Arzte] Aes FAFHAT LDyl 7HE AR
1 AL 0.05%00A4 29 Aok 0.1%NA 19 A= Zzol A §f dH 9
AEE2 433%9 36.7%Uvk ol= A FAET uiM] 564%9F 478%% P

moranensis® 9 AH W %Al colchicine 8¢ 7F4 443 2oz AyzrsE o)

Table 5-23. Effect of colchicine on survival of in vitro cultured leaf explants in
Pinguicula moranensis.

Colchicine conc. Soaking time No. of explants No. of explants Percent of
(%) (day) treated survived survival
Control 30 23 76.7
0.05 1 30 16 53.3
2 30 13 43.3
4 30 9 30.0
0.1 1 30 11 36.7
2 30 8 26.7
4 30 6 20.0
0.2 1 30 5 16.7
2 24 4 16.7
4 24 2 3.3
g, gHH BddeF A% 2 54 24

Aol A HFAEe ¢ Ahe] BAvelAe AR F 8F Fo wLse] 4ESR
2 A ov, ol F AME AxE Az WA
A% Fo| AYH HBA FolM ArWelE FAT F A Flg 5-101 4 4 %
N =

[e)

DA uEete] ool AL, wmghd E: REA Fo Y7}

o,
>

29
Btk Al =g wiAlel At AEAs g 8F F¢ wige § JER2TE FX
spEol o] Aste] EshA st &3 TAEAE AdeaR %74 AR

_‘?‘_

AustAA A=A 7], Gl R A W] & dESATH(Fig. 5-2
Hol AEA ] HAEL A& F 4 SdvoldY Fiol wat 2 ﬂ‘ﬂ% HAAE
o, %2 Drosera% *—l%*—]%‘éﬂr Sarracenia purpurea.> AB|ZA A He L
Afel Wol7k BEE A gt olE AEEL FFEdWeld & UVl ulAdel st
A E= wgAdol o)st Wold PHo] PO T YA LFAS TFeAel e

o2 A7ttt 38 Dionaea muscipula® colchicine 0.01%0) A 14 7F =23

oﬂ M= ool nlstel A77F & AEAVE #EE A (Fig. 5-3).

_\&
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Variegated white and green

&

et iy

Variegated yellow and green Variegated pink and green Variegated purple and green

Pinguicula moranensis  Sarracenia purpurea

Fig. 5-2. Transplantation on soil of insectivorous plants treated with mutagen
in vitro.
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Control Colchicine 0.1% X 1day

Fig. 5-3. Morphological variation of wild type and plants treated with colchicine in
Dionaea muscipula.

P. moranensisoﬂfﬂ 7HE W ol AEA7F #FREHJEY, EMS, colchicine 2
NaN; A2l A & 17778] WolASA 7 dojxlen, 1 5 116 71§ °] EMS A7
7ol A L‘rE‘rkkEHTable 5-24). A 7ol A 9 d¥el EMSE A3 & 853k Wi
skl AHo FA e v AEE&E A A3, EMSY AA AgxdS 20mM
oA 1~3Atem FAG=d, WolA HAHE T3 20mMolA 3AZF A 2] el A
11670 % 7Hd Ednh A Hele BRE /MAISAA do FHe= a4, a4 H5&
A EE AL 54 Foled, F24% 2E FA Ee =T a4 g s
Hol FHE o7& 9 th(Fig. 5-4). olgdt Ao A wWHol= A
A 2 ofefj A= A BA=, 7oA WS

o

A -

PNom
N
=2
=
ofr
s
At
o]
9,
o
12z
o

[] -1
M HE AFS NG, EF @A U BEA e

A A FE7E A A okl AbEbA MEl= Ad-7F Sl o=
AgAz el Belets fAA 9 AE lﬁ s
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Ay BEE WHolAES PG4 5 GEHAE S8t SAAIZ Foln, o]% fFHd A
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2 Wol AEAE 2 F IS ¢ 7 AMTh
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Table 5-24. Growth characteristics of Pinguicula moranensis 177 variant lines

selected after mutagen treatment.

Selected Treatment Plant | Plant | Leaf | Leaf Color of

variant Conc. |Time |height|width |length | width No. of Variegation” | variegated| Remarks

. Mutagen leaves

line No. (mM) | (h) | (cm) | (cm) | (cm) | (cm) part’

Control - - - 37 | 104 55 29 | 10.7
PM-M-001| EMS 100 1 1.9 64| 33 | 23 | 105 DG Spatulate
PM-M-002| EMS 100 1 23 471 24 | 1.5 | 103 R, DG
PM-M-003| EMS 20 3 35 67| 33 | 22 | 115 O R, W
PM-M-004| EMS 20 3 2.3 92| 46 | 3.1 | 125 O W
PM-M-005| EMS 20 3 1.7 351 1.7 | 15 9.3 DG
PM-M-006| EMS 20 3 1.7 29| 15 | 22 7.0 R, DG
PM-M-007| EMS 20 3 1.6 34| 1.7 | 1.3 8.0 O Y, R | Spatulate
PM-M-008| EMS 20 3 35 63| 34 | 24 | 115 R, DG | Spatulate
PM-M-009| EMS 20 3 1.3 26| 13 1.0 8.0 R, DG | Spatulate
PM-M-010| EMS 50 1 1.3 421 2.1 14 | 11.5 Y Legginess
PM-M-011| EMS 20 3 2.1 48| 23 1.7 8.0 O W, R | Spatulate
PM-M-012| EMS 20 3 2.2 38| 23 1.8 | 11.0 O W, R | Spatulate
PM-M-013| EMS 20 3 22 54| 27 | 21 8.0 O W, R | Spatulate
PM-M-014| EMS 20 3 3.1 491 38 | 22 | 100 DG
PM-M-015| EMS 20 3 0.7 20| 1.1 | 0.7 4.0 DG
PM-M-016| EMS 20 3 2.8 62| 30 | 2.0 9.0 R, DG | Spatulate
PM-M-017| EMS 20 3 1.6 36| 20 | 15 9.0 R Spatulate
PM-M-018| EMS 20 3 2.7 46| 28 | 22 9.5 R Spatulate
PM-M-019| EMS 20 3 2.8 63| 33 | 23 8.0 O w
PM-M-020| EMS 20 3 2.7 50| 25 1.8 | 10.0 O w Spatulate
PM-M-021| EMS 20 3 35 84| 40 | 2.8 | 11.8 O W, R | Spatulate
PM-M-022| EMS 20 3 33 70| 39 | 22 | 105 O w
PM-M-023 - - - 2.0 481 25 1.8 8.0 O W, R
PM-M-024| EMS 20 3 2.5 421 29 | 2.7 | 100 R Spatulate
PM-M-025| EMS 20 3 1.9 351 19 | 15 8.8 R Spatulate
PM-M-026| EMS 20 3 1.5 351 19 | 13 7.3 O w Legginess
PM-M-027| EMS 20 3 2.5 58| 30 | 1.8 | 11.8 DG Spatulate
PM-M-028| EMS 20 3 1.0 281 1.5 1.2 7.0 DG
PM-M-030| EMS 20 3 1.5 40| 2.0 | 1.6 9.3 R
PM-M-031 - - - 2.5 60| 32 | 23 9.5 R Crispate
PM-M-032| EMS 20 3 4.0 74| 40 | 29 9.0 R Spatulate
PM-M-033| EMS 20 3 3.1 7.1 3.7 | 2.6 | 10.8 O w
PM-M-034| EMS 20 3 3.0 67| 33 | 24 | 10.0 O w

- 213 -




Table 5-24. Continued.

Selected Treatment Plant | Plant | Leaf | Leaf Color of

variant Conc. |Time |height | width|length |width No. of Variegation” | variegated | Remarks

. Mutagen leaves

line No. (mM) | (h) | (cm) | (cm) | (cm) | (cm) part’
PM-M-035| EMS 20 3 2.8 39| 32 | 20 9.0 O W, R
PM-M-036| EMS 20 3 2.4 48| 26 | 1.6 | 10.0 O W, R
PM-M-037| EMS 20 3 22 36| 1.9 | 1.0 7.5 O W, R |Spatulate
PM-M-038| COL | 0.05% | 4d | 1.7 31| 1.6 | 1.3 7.5 R Spatulate
PM-M-039| COL | 0.05% | 4d | 1.3 31| 1.8 | 1.5 6.5 Y, R |Spatulate
PM-M-040| EMS 20 3 1.8 49| 24 | 18 8.0 Y, R |Spatulate
PM-M-041| EMS 50 3 2.2 421 26 | 19 9.0 Y, R |Spatulate
PM-M-042| EMS 20 3 1.9 271 14 | 07 7.0 DG
PM-M-043| EMS 50 1 1.3 36| 1.8 | 1.6 7.0 O W, R
PM-M-044| EMS 20 3 1.8 38| 20 | 1.7 6.5 R
PM-M-045| COL 02% | 1d | 2.5 37| 20 | 1.7 8.8 R Spatulate
PM-M-046| EMS 20 3 2.0 48| 27 | 20 9.0 Y, R |Spatulate
PM-M-047| EMS 20 3 2.0 54| 26 | 2.1 9.3 R Spatulate
PM-M-048| EMS 50 32 49| 34 | 22 | 120 R
PM-M-049| COL | 0.05% | 4d | 2.8 7.8 3.8 | 28 | 105 R Spatulate
PM-M-050| EMS 20 3 22 49| 2.6 | 2.1 8.8 R Spatulate
PM-M-051| EMS 50 1 1.9 471 23 | 20 7.0 Y, R
PM-M-052| EMS 50 1 2.5 51| 27 | 24 9.0 Y, R
PM-M-053| EMS 20 3 24 54| 2.7 | 20 8.5
PM-M-054| COL | 0.05% | 2d | 1.7 37| 2.1 1.7 8.5 O W
PM-M-055| EMS 20 3 0.7 21| 09 | 0.6 6.0 w
PM-M-056| EMS 20 3 1.7 421 2.1 1.4 9.5 O W
PM-M-057| EMS 100 1 1.6 40| 2.0 | 1.6 6.5 O Y
PM-M-058| EMS 20 3 6.4 87| 42 | 3.1 | 11.0 DG Spatulate
PM-M-059| COL | 0.05% | 4d | 2.5 36| 19 | 19 8.0 R Spatulate
PM-M-060| EMS 100 1 2.0 45] 25 | 1.8 7.0 @) W
PM-M-062| EMS 100 1 1.5 39| 20 | 14 7.3 O w
PM-M-063| EMS 20 3 1.8 32| 1.7 | 1.2 7.0 @) W
PM-M-064| EMS 20 3 1.1 1.8 1.0 | 0.8 5.0 ) W, R
PM-M-065| EMS 20 3 32 61| 35 | 24| 103 O W, R
PM-M-066| EMS 20 3 1.4 26 14 | 11 8.8 O w
PM-M-067| EMS 20 3 1.7 26| 1.3 | 1.1 6.0 O w
PM-M-069| EMS 20 3 1.6 46| 23 1.7 7.3 R
PM-M-070| EMS 20 3 1.5 271 1.5 | 1.2 9.0 R Spatulate
PM-M-071| EMS 20 3 1.0 411 23 | 1.1 8.0 DG
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Table 5-24. Continued.

Selected Treatment Plant | Plant | Leaf | Leaf No. of Color of

variant Conc. | Time | height|width | length | width Variegation” | variegated | Remarks
line No. Mutagen (mM) | (h) | (cm) | (cm) | (cm) | (cm) leaves part”
PM-M-072| EMS 100 1 1.3 451 1.7 1.7 8.3 O Y
PM-M-073| EMS 100 1 1.4 19| 1.0 | 0.8 6.0 O Y
PM-M-074| EMS 20 3 1.3 19| 1.3 | 09 8.0 O Y
PM-M-075| EMS 20 3 2.2 40| 24 | 15 8.0 DG Crispate
PM-M-076| EMS 20 3 1.0 26 1.2 | 0.7 | 10.0 DG
PM-M-077| EMS 100 1 1.6 491 24 | 1.8 6.0 O Y
PM-M-078 - - - 2.0 40| 2.0 | 1.0 | 16.0 DG Crispate
PM-M-079| EMS 20 3 22 45| 25 | 24 | 11.0 O Y, R
PM-M-080| EMS 20 3 2.1 4.7 1 25 1.7 9.0 R Crispate
PM-M-081| EMS 50 1 1.1 33| 1.7 | 12 6.8 Y
PM-M-082| EMS 50 1 1.4 38| 1.8 | 15 8.0 Y
PM-M-083| EMS 20 3 1.7 21| 15 1.1 6.0 Y, R
PM-M-084| EMS 20 3 1.3 391 19 | 13 6.0 O R, Y
PM-M-085| EMS 20 3 1.1 22| 1.2 1.1 6.8 R
PM-M-086| EMS 20 3 2.4 39| 23 1.0 9.5 O w
PM-M-087| EMS 20 3 1.9 391 19 | 14 9.0 O w
PM-M-088| EMS 50 1 1.3 36| 1.7 | 1.3 9.0 O W, R
PM-M-089| EMS 50 1 2.1 36| 2.1 1.5 | 11.0 O w Spatulate
PM-M-090| EMS 20 3 2.0 441 22 | 1.7 9.0 O W, R
PM-M-091| EMS 20 3 2.8 79| 38 | 28 | 103 O w
PM-M-092| EMS 20 3 1.7 69| 3.7 | 25 9.7 O W, R
PM-M-093| COL | 0.05% | 4d 1.5 291 1.5 | 09 7.0 O w
PM-M-094| EMS 20 3 2.0 471 24 | 20 9.5 R
PM-M-095| COL | 0.05% | 4d 1.5 341 1.7 | 15 7.3 R
PM-M-096| EMS 50 1 0.9 2.1 1.1 1.0 6.7 w
PM-M-097| EMS 20 3 0.9 1.6 09 | 0.6 7.0 R
PM-M-098| EMS 20 3 1.8 491 23 1.5 8.3 Crispate
PM-M-099 | NaNj; 1 1 1.8 69| 34 | 27 8.8 R
PM-M-100| EMS 20 3 23 50| 26 | 2.0 8.5 R
PM-M-101| EMS 50 3 1.1 33| 1.6 | 1.3 8.0 R
PM-M-102| EMS 50 3 2.4 59| 3.1 1.7 | 113 DG
PM-M-103| EMS 50 3 2.8 6.1 29 | 1.9 | 16.0 W
PM-M-104| COL 0.1% | 1d | 2.1 55| 28 | 1.8 | 135 DG
PM-M-105| COL | 0.05% | 2d | 2.8 | 102 | 4.7 | 3.8 9.0 O Y
PM-M-106| COL | 0.05% | 4d 1.8 49| 23 1.7 | 113 DG
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Table 5-24. Continued.

Selected Treatment Plant | Plant | Leaf | Leaf Color of
variant Muta Conc. | Time | height|width | length | width Il\loa.V:sf Variegation” | variegated| Remarks
line No. gen (mM) | (h) | (cm) | (cm) | (cm) | (cm) part”
PM-M-107| COL | 0.05% | 4d 1.6 33| 1.7 1.3 | 10.8 DG
PM-M-108| COL | 0.05% | 4d | 2.0 50| 24 | 1.8 | 10.5 DG
PM-M-109| COL | 0.05% | 4d 1.4 33| 1.7 1.3 8.0 DG
PM-M-110| COL | 0.05% | 4d | 24 62| 3.1 | 2.0 | 13.0 DG
PM-M-111| COL | 0.05% | 4d 1.5 55| 27 1.5 9.5 DG Crispate
PM-M-112| COL | 0.05% | 4d 1.9 45| 2.1 1.3 | 103 DG Crispate
PM-M-113| COL | 0.05% | 4d 1.6 281 1.7 | 1.0 9.3 w
PM-M-114| COL 0.1% | 1d 1.8 39 14 | 1.1 | 11.0 DG
PM-M-115| COL 02% | 1d 1.6 421 20 | 14 | 11.8 DG
PM-M-116| EMS 20 3 2.3 6.1 3.1 1.8 | 135 O W
PM-M-117| EMS 20 3 1.3 411] 1.8 | 1.6 | 10.0 R Obtuse
PM-M-118| EMS 20 3 1.1 421 19 | 1.3 | 17.0 R Crispate
PM-M-119| EMS 20 3 1.4 40 20 | 1.2 | 108 O w
PM-M-120| EMS 20 3 2.7 771 36 | 1.9 | 18.0 DG
PM-M-121| EMS 20 3 1.2 351 1.7 | 1.3 7.8 DG
PM-M-122| EMS 20 3 2.1 391 19 | 12 8.0 O w
PM-M-123| EMS 20 3 1.2 27| 15 | 09 7.5 DG
PM-M-124| EMS 20 3 2.7 7.1 3.8 | 2.1 | 125 O W, DG
PM-M-125| EMS 20 3 1.6 421 2.0 | 1.3 | 10.8 O W
PM-M-126| EMS 20 3 1.8 451 23 1.6 | 12.0 O w
PM-M-127| EMS 20 3 22 62| 33 | 25 8.0 DG
PM-M-128| EMS 20 3 1.4 36 1.5 | 09 | 10.0 O w
PM-M-129| EMS 20 3 2.8 37 20 | 1.4 | 10.0 DG
PM-M-130| EMS 20 3 2.3 581 29 | 1.7 | 125 DG
PM-M-131| EMS 20 3 3.0 391 19 | 13 7.5 DG
PM-M-132| EMS 20 3 2.7 69| 35 1.8 | 123 DG
PM-M-133| EMS 20 3 1.6 34| 1.8 | 1.0 | 11.0 O W
PM-M-134| EMS 20 3 2.5 431 27 | 1.5 ] 100 DG
PM-M-135| EMS 20 3 1.3 26| 14 |09 9.8 O W
PM-M-136| EMS 20 3 1.4 321 19 | 12 8.5 DG
PM-M-137| EMS 20 3 2.1 7.8 39 | 2.1 | 16.0 DG Crispate
PM-M-138| EMS 20 3 1.5 4.1 1 2.1 1.5 | 105 DG
PM-M-139| EMS 20 3 2.1 74| 3.7 | 2.0 | 16.0 O W, DG
PM-M-140| EMS 20 3 1.0 421 27 | 1.1 | 13.0 w Legginess
PM-M-141| EMS 20 3 1.2 36| 1.8 1.3 | 10.8 O W, DG
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Table 5-24. Continued.

Selected Treatment Plant | Plant | Leaf | Leaf Color of

variant Conc. |Time|height | width|length |width No. of Variegation” |variegated | Remarks

. Mutagen leaves

line No. (mM) | (h) | (cm) | (cm) | (cm) | (cm) part’
PM-M-142| EMS 20 3 1.7 441 20 | 1.1 | 11.8 O W, DG
PM-M-143| EMS 20 3 1.1 34| 1.7 | 1.0 9.8 O W, R | Crispate
PM-M-144| EMS 20 3 1.7 441 22 | 14 8.0 O Y
PM-M-145| EMS 20 3 1.2 42 20 | 1.2 8.5 W
PM-M-146| EMS 20 3 1.5 39| 2.1 1.0 9.7 DG
PM-M-147| EMS 20 3 1.0 25| 1.3 | 0.7 6.8 w
PM-M-148| EMS 20 3 1.9 45 25 | 1.7 | 105 DG
PM-M-149| EMS 20 3 1.2 36| 1.7 | 1.2 9.8 R
PM-M-150| EMS 20 3 1.4 58| 28 | 1.7 6.0 O W, DG
PM-M-151| EMS 20 3 1.5 38| 1.8 | 1.1 | 11.0 W
PM-M-152| EMS 20 3 1.5 40| 2.0 | 1.2 | 11.0 DG
PM-M-153| EMS 20 3 1.7 40| 24 | 12 7.0 DG
PM-M-154| EMS 20 3 1.0 271 14 | 07 9.8 w Crispate
PM-M-155| EMS 20 3 0.9 27| 14 | 038 8.5 W Crispate
PM-M-156| EMS 20 3 1.3 31| 14 | 1.0 9.8 O w
PM-M-157| EMS 20 3 1.0 25| 1.2 | 0.7 9.5 W
PM-M-158| EMS 50 1 1.1 24| 13 1.0 | 103 Y Spaturate
PM-M-159| EMS 50 1 1.3 491 22 | 13 | 113 DG Crispate
PM-M-160| EMS 50 1 9.0 14| 39 | 18 1.1 O W, R
PM-M-161| EMS 50 1 2.0 63| 3.0 | 1.8 | 123 Y Crispate
PM-M-162| EMS 50 1 1.4 29| 1.5 | 09 9.5 Y Crispate
PM-M-163| EMS 50 3 1.6 33| 14 | 1.1 83 DG
PM-M-164| EMS 100 1 1.0 31| 1.6 | 1.1 8.8 O Y
PM-M-165| EMS 100 1 0.9 34| 16 | 13 7.5 O Y
PM-M-166| EMS 100 1 1.1 22| 1.1 | 0.8 7.0 DG, R
PM-M-167| EMS 100 1 1.3 30| 2.0 | 1.6 | 10.0 O Y
PM-M-168| EMS 100 1 1.2 64| 2.8 | 1.8 | 145 DG Crispate
PM-M-169| EMS 100 1 1.5 38| 2.1 1.3 8.0 O Y
PM-M-170| EMS 100 1 1.6 38| 2.0 | 13 9.5 DG
PM-M-171| EMS 20 3 22 62| 32 | 25 8.8 O w
PM-M-172| EMS 20 3 1.9 48| 25 | 19 | 103 O W, R
PM-M-173| EMS 20 3 23 66| 34 | 24 | 140
PM-M-174| EMS 20 3 0.8 19| 09 | 0.7 6.0 4
PM-M-175| EMS 20 3 2.0 50| 2.7 | 20 9.0 @) w
PM-M-176| EMS 20 3 1.0 29| 1.6 | 1.1 7.7 @) w
PM-M-177| EMS 20 3 0.8 26| 1.1 1.0 8.0 w

"Variegation occurred, ‘DG
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Fig. 5-4. Pinguicula moranensis 177 variant lines selected after mutagen

treatment.
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Fig. 5-4. continued.
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Fig. 5-4. continued.
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Fig. 5-4. continued.
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Fig. 5-4. continued.
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Fig. 5-4. continued.
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Fig. 5-4. continued.
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Fig. 5-4. continued.
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Fig. 5-4. continued.
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Fig. 5-4. continued.
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Fig. 5-4. continued.
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Fig. 5-4. continued.
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