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Abstracts

The purpose of this study was to analyze the flora and growth
characteristic of restoration sites to investigate the efficient restoration method
of endangered species of N. falcata. Analysis of investigating the growth
medium, flora, growth and interaction of N falcata by the number and method of
attachment, correlation between growth and meteorological factors, coefficient
estimate in a logistic regression model for the probability of survival was

conducted.
1. The flora

The flora of N. falcata habitat site was a total of 48 taxa including 29
families, 45 genera, 40 species and 8 varieties, and restoration site was a
total of 48 taxa including 26 families, 42 genera, 43 species and 5 varieties.
Among the plant species, 5 taxa were endemic plants in habitat site, and 1
taxa were endemic plant. 2 taxa were naturalized plants only in restoration
site. There were a total of 24 taxa for the floristic regional indicator plants
in habitat site, and a total of 16 taxa for the floristic regional indicator plants
in restoration site. For a quantitative and objective analysis and evaluation of
the flora, endemic index in habitat site (10.4%); restroration site (4.2%),
specific index in habitat site (50.0%); restoration site (33.4%) and Pte-Q in
habitat and restoration site (0.53), unaturalized index (4.2%), urbanized index

(0.5%) only in restoration site used in this study.
2. Gathering the seeds and investigating the growth medium of N falcata

As to the result of an analysis of four culture media, including LMWP, MS,
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MS+ Charcoal and Hyponex for an investigation of the appropriate growth
medium for the seeds, the width of the plant, the number of leaves, the
length of the leaves and the number of roots, overall, the figure of growth

were highest in the LMWP culture medium.
3. Growth monitoring of N. falcata after restoration

According to the result of the growth monitoring of N. falcata , The
survival rate was 27.0%, the death rate was 24.0%, the loss rate was 48.0%.
According to the result of survival status by method of attachment,
individual attached to the moss (35.4%) > individual attached to the stone
(22.2%) > individual attached to the tree (8.3%) survived in order. According
to the result of survival status by number of attachment, 1 individual (28.9%),

2 individuals(27.8%), 3 individuals(26.6%) survived in order.
4, Growth of N. falcata over time after restoration

According to the result of the overall growth rate analysis, shoot number
increased to 190%, plant length to 134%, plant width to 121%, leaf number to
126%, and leaf length to 114%, however, the leaf width decreased. According
to the result of the growth rate analysis by method of attachment, shoot
number, plant length, plant width, leaf number, leaf width, leaf length were all
found to have a positive effect on growth. According to the result of the
growth rate analysis based on number of attachment, single shoot attached on
plants has shown better growth than two or three attachment. Whereas 2
individuals attached to the plant shown better plant width, leaf width and
growth. On the other hand, leaf number and leaf length were found to have a

positive difference on the growth of 3 individuals.
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5. Statistical analysis

According to the result of analysis of the interaction effect between the method
of attachment and the number of attachment after restoration, attachment method
of tree, moss was relatively good for growth compared to stone(p<0.05). As a
result of correlation between growth and meteorological factors, the number
of leaves was positively correlated with average maximum temperature and
minimum temperature. In the case of wind speed, the shoot number showed
negative correlation with the maximum instantaneous wind speed, and the
width of the plant showed a negative correlation with the average wind
speed. Based on the data obtained before the restoration, the effects of shoot
number on the survival probability were found to have a positive effect on
the survival rate and the tree attachment method had a negative effect on

the survival probability.
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Table 1. The calculation process of ecological indices applied in this study

Indices Calculation process

RI (No. of rare plants in unit area/No. of whole
(Rare Index) surveyed plants in unit area)><100%

SI (No. of specific plants in unit area/No. of whole
(Specific Index) surveyed plants in unit area)><100%

NI (No. of naturalized plants in unit area/No. of whole
(Naturalized Index) surveyed plants in unit area)><100%

Ul (No. of naturalized plants in unit area/No. of whole
(Urbanized Index) naturalized plants in Korea, 321 taxa)<100%

Pte-Q (No. of pteridophyta in wunit area/No. of whole

(Pteridophyta Index) surveyed plants in unit area)x25
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Fig. 4. Investigating Neofinetia falcata habitat and securing the foundation

seeds A. Habitat (Rock), B. individuals of N. falcata, C-D.
Collected fruit (capsule).
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A7 AAAE Foldz] flel 71l Al dRbA o ® AREW = Hyponex,
Murashige & Skoog(MS), Murashige & Skoog(MS)+ Charcoal 1 g/L, Lloyd
& McCown Woody Plant Medium(LMWP)2] 7]E-&%o] sucrose 30 g/L,
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Fig. 5. In vitro culture and ex vitro acclimatization of N falcata. A. Planting
seeds, B. In vitro culture, C. Mature individual In vitro culture

medium, D. Ex vitro acclimatization.
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cadiae

Fig. 6. Method and number of attachment for restoration of N. falcata. A. Stone,
B. Moss, C, Tree, D. 1 individual, E. 2 individuals, F. 3 individuals.
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Table 2. Configuring variables and coding method

Growth survey item Cord description Variable  Unit
Survival 1: Survival, O: Loss Dummy 3
No. of plants 1: 1 individual, 2 Zindividuals, 3: 3individuals Ratio ea
Attach to stone 1: Stone, O:Moss and Tree Dummy =
Attach to moss 1: Moss, 0:Stone and Tree Dummy T
Attach to tree 1: Tree, O:Stone and Moss Dummy i
No. of shoots/plants observation Ratio ea
Plant length observation Ratio mm
Plant width observation Ratio mm
No. of leaves observation Ratio ea
Leaf width observation Ratio mm
Leaf length observation Ratio mn
- 14 -
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=
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F), UARE 2.08% (187, dAGAE 27.08%(13EF1), A4
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—

o} A B 2.08%(1E-F), YA

A

2.08%(15-F1), TAAAE 33.33%(16%-F11), HAAAE 62.50%(30%F14)
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Table 3. The flora of vascular plant in habitat and restoration site of Neofinetia falcata

Site Taxa Fam Gen Sp. Subsp. For. Var. ‘Total
Pteridophyta 1 1 1 1
Gymnospermae 1 1 1 1

: Angiospermae
Habitat Monocotyledonea 6 11 10 3 13
Dicotyledoneae 21 32 28 5 33
"Total 29 45 40 8 48
Pteridophyta
Gymnospermae
) Angiospermae
Restoration
Monocotyledonea 7 15 15 1 16
Dicotyledoneae 17 25 26 4 30
Total 26 42 43 5 48

APA o] IE FrEss Hu w3kt 42F7(8.33%), Wk, S

Wi}, At x37F 3EFT(6.25%), AF, Avdrt 28R (4.17%), T4,
=5y, ZEAqUY, HAGAART 28 F7UA17%) o2 YEigon, EAXx =
T statel Wiyl 68 FT(12.5%), WMEH} 5EF1(10.42%), A=3 47FT

(8.33%), vitlZ3}, iz, Fvly, RIsuFy, Z5FAYIrL 2B FT
(4,17%) =22 YelStH(Table 3). T3 AAX 9} HJAX| A st} wighy)
ol Z3u|&o] v E Eod, o] W ajetH (%2, 2011)9 Ao

-

ToYEs YeERE sl Bl /% vEe ABAZE 113, H4A7t
Z AEEHAE, Adsich mAX 9] 141034, 20040 HE w2 gk
1% FRAEA 0.83-1.24(H 92 5, 2013)9] H9] el 3l

AR ATh Ao BAZEHE Tetetr] flE Ade] FAHEE
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EllE A 52 285 s X AEA S (Pte-Q e AR 9 BUA7 05302 &
gutet EA Aol 0.81-1.33(AE &, 2005 ¥, 2004; AT,
2008) K.t} e #s YEHon, Jaeh st (5, 20119 0.2-0.59
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Table 4. The list of vascular plant in habitat and restoration site of N. falcata

Site

Scientific—Korean name - -
Habitat Restoration

Dryopteridaceae #wu}a}
Cyrtomium falcatum =7)1]4]31H] O O
Pinaceae AW}

Pinus thunbergii =%
Moraceae 253}

Ficus erecta 7435
Polygonaceae v}t &3}

Persicaria senticosa =24 7|

Rumex crispus 2~ A o]
Aizoaceae H3Px 7}

Tetragonia tetragonoides *H & =
Caryophyllaceae A3}

Dianthus chinensis 8 o] 4

D. longicalyx 3| o] 4t

Sagina maxima 7)) A2

Silene aprica var. oldhamiana 7373}
Spergularia marina 787\ 7] Z}€]
Chenopodiaceae Ho}53

Chenopodium album var. centrorubrum 8o}
Lauraceae %453}

Cinnamomum japonicum &4+

Litsea japonica 7y & U5

Machilus thunbergii $-9F -
Lardizabalaceae ©.E9Z3}

Stauntonia hexaphylla 8%
Menispermaceae ®7]3}

Cocculus trilobus ol Q = O
Theaceae 53

Camellia japonica =™}
Eurya marginata S-S5 A2~ 3]
E. japonica A}2~9 35 O
Fumariaceae 3343}

Corydalis heterocarpa Q53 EFHY O
Crassulaceae EYUE3}

Sedum bulbiferum 1] & O
S. oryzifolium 3% 3}
Pittosporaceae =153}

Pittosporum tobira =5
Rosaceae 313}

Rhaphiolepis indica var. umbellata TV 15
Rosa wichuraiana &7~ U5

O OO0 O 00 O O O O
o 00 O O 00

OO

OO0 O O

OO
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Table 4. Continued

Site

Scientific—Korean name - -
Habitat Restoration

Leguminosae &3}

Kummerowia striata " 5%
Pueraria lobata %
Oxalidaceae #o|yt3}

Oxalis corniculata 3 )%t
Celastraceae =99 &3}

Euonymus japonicus A} 5
Vitaceae £=3}

Ampelopsis brevipedunculata 7Y™ 5
Elaeagnaceae RH.#F53
Elaeagnus glabra B.2] 735

E. macrophylla B8] 95
Umbelliferae 4+ 3}

Glehnia littoralis 73W%
Primulaceae %3}

Lysimachia mauritiana 737254
Oleaceae =¥ # U5

Ligustrum japonicum 35
Apocynaceae ==}
Trachelospermum asiaticum P}t
T. jasminoides var. pubescens ©vlit=
Rubiaceae ITFFAY I}

Hedyotis biflora var. parvifolia WA &%
Paederia scandens A 8%
Caprifoliaceae 153}

Lonicera japonica €154+
Compositae =3}3}

Artemisia capillaris A%

A. keiskeana Br2t)%:

A. princeps %

Aster sphathulifolius 3=y

A. subulatus W) #F=3}
Crepidiastrum lanceolatum 7} 3.5 w| 7|
Farfugium japonicum 8™ <
Liliaceae g}tz

Allium thunbergii *H5-5

Asparagus schoberioides V|75
Hemerocallis fulva {453

Lilium lancifolium 72

Scilla scilloides S5

O O O 0O

oo oo O O O
OO

OO O O

00O
O000O0 00000 O O 00

_19_




Table 4. Continued

Site

Scientific—Korean name - -
Habitat Restoration

Dioscoreaceae w}3}
Dioscorea japonica 7w} O
D. nipponica F-|wn}

Iridaceae H%34}

Belamcanda chinensis T5-

Gramineae W3}

Arundinella hirta M

Digitaria ciliaris B} 0]

Miscanthus sinensis var. purpurascens A\
Phragmites communis 2t

Setaria tfaberii 7}&7Fo A&

S. viridis 7Fo} A&

Themeda triandra var. japonica <
Zoysia macrostachya 7+t]

Araceae g4
Arisaema ringens A3 A
Pinellia tripartita W W+3}

Typhaceae ¥E3}

Typha orientalis 5%
Cyperaceae Alx3}
Carex boottiana BAF=
C. humilis var. nana 7F=A15A%
C. laticeps 7D H A=

Orchidaceae 1=}

Dendrobium moniliform =
Neofinetia talcata &%

O
OO0 00

OO 0O

OO 00O
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Table 5. The list of Korean endemic plant in habitat and restoration site of N falcata

Restaration

Site

Habitat

Koreen nare Degree

Family—-Scientific name

kgt

Unbelliferae

O

Least ConcernedC)

(defirua littoralis

A}

Rubiaceae

O

Least Concerned(.0)

WEE

Hedyotis biflora var. parvifolia
Iridaceae

;Ir.yl
1

Vulnerable(VU)

3

=]
-

Belanranda chinensis

Orchidaceae

O

Giticdly Frbngred(®
Giticdly Frbrgred®R

J

T

Dendrobium noniliform

O

Neofinetia falcata
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AR AN A Azt Eo] A hgton, BAA s Lelo], HATT
3 5 28Fwro]l FHAH(Table 6). HAX ] AL 4.2%, EA AT
0.6%% AFgle] 5.0%(H 74, 2015)HTE W& s Yetlon, o] 3
H 3.70%(FES, 201DEY F2 gs YERAT sARE {elE] A=
o] 6.0%(3HE &, 201)ET A dE A9H 0 A3 wddo] AA Aot

AAY AL bgE Aoz vehta gl

2 2 Fde At E FAstEs 3ol HIRFERS W[, 590
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b 45w oldeldA AstAIZ|Z} 37] o]/d<l Ao
T REE aEa glorn® A&HAHQ RUEHPol Fadt FAH(elRFT T,
A

2011) ¥ ATl = YeEyA &9kt

M
u
-

flo

o\

Table 6. The list of naturalized plant in habitat and restoration site of N. falcata

Ste

Family—-Scientific name Korean name ND' IntP. TEbiial Restoration

Polygonaceae vt &3}

Runex crispus Eanibtilel 5 2 O
Conpositae =3}

Aster subulatus H|3} 58} 3 3 O

*N.D.: Naturalized degree
“Int.P.: Introduced period(1l: 1876-1921, 2: 1922-1963, 3: 1964-recent)
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Table 7. The list of floristic regional indicator plants in habitat and restoration site of N falcata

Family name Scientific-Korean name Degree - Site -
Habitat Readin

Dendrobium moniliforme =t O
Orchidaceae B \Y

Neofinetia falcata &% O O
Conrpositae Crepidiastrum lanceolatum 7} 315 W 7] O O
Araceae Pinellia tripartita ThHF3}k v O
Lauraceae Cinnamomum japonicum 825 O
Haeagnaceae Elaeagnus glabra B.g]Z 5 O
Unbelliferae Glehnia littoralis 7A% & O
Rubiaceae Hedyotis biflora var. parvifolia S &% . O O
Conrpositae Farfugium japonicum ©™ ¢ O O
Cyperaceae Carex laticeps 7AH B AL = O
Lardizabalaceae  Stauntonia hexaphyllia 8% O
Theaceae Eurya emarginata $-5A2~9 9 O @)
Rosaceae Rhaphiolepis indica var. umbellata VIS ! O
Apocynaceae Tradeospamm jasmmidss var, pubescas B E @)
Moraceae Ficus erecta 7425 O
Aizoaceze Tetragonia tetragonoides 3= @)
Caryophyllaceae ~ Silene aprica var. oldhamiana 787373 O O

Litsea japonica 7}7 & U5 O
Lauraceae )

Machilus thunbergii -85 O

Camellia japonica =W1}5- @)
"Theaceae

Eurya japonica A+2~¥ 35 O
Bittosporaceae  Pittosporum tobira =5 : O O
Celastraceae Euonymus japonicus AU O O
Haeagnaceae Elaeagnus macrophylla H.2] 55 @)
Primiaceae Lysimachia mauritiana 727+ % O O
Oleaceae Ligustrum japonicum 35 O
Conrpositae Aster sphathulifolius &= O O
Araceae Arisaema ringens 2394 O
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2. T 4FFE 3 A 79

Table 82 2012 99 7] WujgAolA 24ste] Fapdol & 1do] A 3gh
A 478 wiAE Al Adelth. AEA o] A9 LMWP, MS, Hyponex,
MS+ Charcoal =ol$le™ LMWP HiA|e] 2§ B3t 4 cm o] Akt 4
A <o Jig= LMWP s A€ A9 3+ 7.270, MS 5.37], Hyponex 4.271,
MS+ Charcoal 3.87) ollom, =42 LMWP ®#j#]¢] 4% Hi 2.4 cm, MS
0.6 cm, Hyponex 0.4 cm, MS+ Charcoal 0.4 cm® Yelwth a5 AE9

A3l e Ao A5 LMWP wiAl= H4+ 7.57], Hyponex 3.97], MS 3.8

-

7N, MS+ Charcoal 2.77} 2 e}t

Table 8. Growth characteristic on various culture medium of N. falcata

Culture Plant width No. of leaves Leaf length No. of root
medium (mm) (ea) (mm) (ea)
MS 1.2+0.5" 5.3£0.9 0.6+0.3 3.8+1.1
MS+ Charcoal 0.6+0.3 3.8£0.8 0.4%0.2 2.7£0.7
Hyponex 0.7£0.2 4.2+0.8 0.4+0.1 3.9+0.7
LMWP 4.1%+1.3 7.2x0.9 2.4+0.8 7.512.0
*Mean+SD
BER FAo FZ AEHE LMWPS A9d Uix wjHe 3% 24y F

Holl WitH] Edo] FEsHA FlEAaL o= QI 1d o] AthuigstA] &
S A gAIA o= ApEEgith &Y 229 AAE s MS 7]E8 A e MS
| Charcoals 1 g/L 37}st wiX|E vla #4178 A3 Charcoals 3
7hgk wj Aol HA dAS TR sl oy e wiA| e mR AR AL
dalgith & FApTole] @A ol ujgel @o] ARE-E+= Hyponex 7]

wrfA o] Af-ol= MS wiA o} vpxbzRAl = WEH] = fA o] dojun JRA|7E
o] i

i
]I
=
2
2

AbEstlr. 22y Al % Hyponex iAo AAdES F7Fsto] st

_26_

Collection @ gsnu



3. %9 ¥ A% ZUHY
D 59 A A5 ZUHE

4]
332D, 3B IH4xh ¥ LS
& 93.3%% =& AEEC] UERor], uAREY gl 17 3.3%2 UER
o 22k BUHE AE8&2 80.0%, ARSI AdES A7 3.0%9F 17.0%=A4
12 ZUE P Hlaf gEge] Holl Ag AT 5 Uik o= oFH $7
o F A% ZEHUZ2S dFl Aot I ALl aAE Aew drEn,
A BUEEA BAEE IAZE 22 RUEFAA SRlE o] uARE S
0.3% #A8t3lvh. 32 RUHE AEEL 62.0%2 w2 AYEE] Uekxton,
SAREH AAES 47 8.0%% 29.0%% UEETh 43 RUEY AEES
27.0%, AAMET 2E&E 247 24.0%9 48.0%=A 32 BUE | nle] AL
Fo] "olxl A& A = Uitk 2018 190 IFHF720] 29CE /M4
S UEba, 2018 84l 27.3CE 71 =7 dehd 7133 ARR 1T
Hol A2 AL 2EHX 54 §7] o|F] Az fF 2Ed 2 A%
A E3 A Sl wAldk Ao AlmErh 3, 2018 69 AT7E ElF m

2 Z(PRAPIROON)O| 2]3t vl5hE f-o 2 <l AAz AlRyr T £A

—

o B9l A FQ AdE BE] % Hu EolE welstel YAk @
Aoz Audn

Table 9. Survival characteristic of N. falcata by monitoring time

wision Mo glaunial Nojof deat o o fs
1% monitoring 252(93.4) 9(3.3) 9(3.3)
970 2" monitoring 216(80.0) 8(3.0( 46(17.0)
individuals 34 monitoring  168(62.0) 22(8.0) 78(29.0)
4™ monitoring 74(27.0) 66(24.0) 129(48.0)
~ 97 -
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7k a7k 2o A s G RIRAIT SUHE A A=A RS fs) A
FEAY TR AENNE= 1\d §F Aerangis speciest™ B 75.9%, Aeranthes
species:= Wit 63.8%, Calanthe speciest™= %+ 80.0%, Bulbophyllum
speciess= H1 15.7%, Cryptopus speciesr 100%= £¥H AEEo| tr=rtaL
B xS (Margaret, 2010). ¥ AFoA &= HY F 1d 20 22 RYUEHH
X Neofinetia species®] Wall 80.0%= vl 4 =& A= gl
54 4 EGl #eE Wea Aegks A A (terresterial orchid)
(=&, &, adx, 24 F5 EE= Mo ZAAste= 2 H(epiphitic

orchid) 0.2 FEIHEEH Y Fubaf, 1995). TS }Ho] Eo] e vk

o

&

riy

i

(i
rlo
ox
fo

o
7N ES F5] w2 VA ER BRI E S (&4 e, 2011). vtk
E 9] (Calanthe speciest™ $-guygtoll A A-Folgt &g = H44
AT o R K Ao A Neofinetia species H.TF FEolv} FHo I

o] d&aAINt 1d F YETEL Ao R A ¥E Ao Rusta gl

_28_

Collection @ gsnu



Table 10> F&o] 52 w3 AE MAAG et 12 ZUE P A e
HF2g Al AEES 95.1%, el F-Ae A AEES 94.4%, =9
B JfAS] AEELS 90.0%0)QIL, TALES Zo] BEe A9 e B
3 AT 5.6%, el B2 AAE 1.4%2 7PF @tk ol#d Ads
B (2001) 9] F-AAAE AQFE] AFEAR AFolA Fpel FAe A
AT e AFFo] =& A o] B AFoME o] e whye] Feo
A& BE FAHHY

22 RUHHA Zo] Rask /fAe] AEZES 84.4%, FH| FZ3 A
80.5%, ol B3 AA 66.7% wow vebgth 12 RUEY w S
ez Ao BEEC] 7MY A e oy 23 RUEF M E el Fas
ALl BEEC] 7B A dEbsth 3 RUE"A Eo R Ao A
E&L 65.5%, FH F-2& ANA 63.2%, Lol F-A3 A 52.8% o=
LR 22F U RS AR A ES YeER AT

WHH, 43 RUB PO A AEEE FElol] F23 JNAI7E 35.4%, o F2gt
A 22.2%, 5ol F-Z3 A 8.3%wo 2 UElgon 33 RUE ] B
Eoll F-ag A Aol & AL AT F AU oleg A= 2018
d 69 A63 HE JRR(GAEMDY Q3o = AAASY Hi Hu stavb 4.3
m, A7& EF M E(PRAPIROON) 22 7.3 mell Subste] upgtE el <
3 ~dE o Holw, FHFH AEFo] HuH & AL HY F 30
At F&o] Hiejel &AE o] Bl o 2xg FES L] WEe

2 Atz 9t}

§Y

of,
grg
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Table 10. Survival characteristic of N falcata by method of attachment

Division Sonelay  ‘mossldy testr)

Total individual 90(100) 144(100) 36(100)

1% monitoring Survival 81(90.0) 137(95.1) 34(94.4)
Death 5(5.6) 2(1.4) 1(2.8)
Loss 4(4.4) 5(3.5) 1(2.8)

Total individual 90(100) 144(100) 36(100)

on monitoring Survival 76(84.4) 116(80.5) 24(66.7)
Death 11(12.2) 23(16.0) 0(0)

Loss 3(3.3) 5(3.5) 12(33.3)

Total individual 90(100) 144(100) 36(100)

3 monitoring Survival 59(65.5) 91(63.2) 19(52.8)
Death 4(4.4) 19(13.2) 0(0)

Loss 27(30.0) 34(23.6) 17(47.2)

Total individual 90(100) 144(100) 36(100)
4™ monitoring Survival 20(22.2) 51(35.4) 3(8.3)
Death 14(15.5) 46(31.9) 6(16.6)

Loss 56(62.2) 47(32.6) 27(75.0)

3) & MAE AEES
Table 112 52 7/MA5E AEdTo|th. 12 BUER A 2/A FaAYE
&o] 98.9%% 71 w=ka, 1A AEE 93.3%, 3MA BEE 89.6%woR
Vet mARES AN 6.7%%, AAES 3ACdA 3.7%% JFE =4
Vel th 13 ZUE P By YEEO] =4 YERd A2 Margaret(2010)
o] A&l A7|7F & wWl AU @SS T3] A8 Fub AlRE W e
Hxo] Aeyge gie dFgdolgta Biudh v} o] E E9o] Fuprt A
A 7] el AAEA7] WiEo 2 AtnEt

228 RUE A 1/RAI9}F 2703 AES 82.2%% Al LE e, 371
A AEE 77.8%% JdEbRT. 32 RUEHECAA 1IhA FRAAEEC] 71.1%%
7V =k, 270A AES 63.3%, 3MAl AESE 59.3%woR YERth 3A}
£ 3/MANA 11.8%, 1A 11.1%2 ZAFE AT, 228 27 A
34.4%= 7V =A JEbSTh F2 A 1, 2, 33 EYUEE Ay, AL
BSTE IAMEO] FolAE Ao®E yewt. $349 5(2016) THY T

o] e E AEEo] kttar Hugh v gl ATl = 1, 274AE F

ol
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o
42 RUEF A 17hA] BEE0] 28.9, 270A HEE 27.8%, IMA AEE
o] 26.6% o & Uewth -2 MAGEH AEEo] Bl v Ao yEy
=d 20189 1€l € 7|&0] 2.9CE 7P WA vebyta, 2018 8¢9
27.3C=E 7P =4 Uetd 71733 ARE vFojRol ASH A2 2Ef 29
AFH 7] olF] Hxe} FFl A&sH Ke MAEC] Al o] R
ZAREh wak 20189 69 A63 BF JHU(GAEMDE AAA
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Table 11. Survival characteristic of N, falcata by number of attachment

No. of survival plants(%)

Divigjon 1 individual(%) 2 individual(%) 3 individual(%)
Total individual 45(100) 90(100) 135(100)
1% monitoring SUrVival 42(93.3) 89(98.9) 121(89.6)
Death 3(6.7) 1(1.1) 5(3.7)
Loss 0(0.00) 0(0.0) 9(6.7)
Total individual 45(100) 90(100) 135(100)
9™ monitoring Survival 37(82.2) 74(82.2) 105(77.8)
Death 3(6.7) 1(1.1) 4(3.0)
Loss 5(11.1) 15(16.7) 26(19.3)
Total individual 45(100) 90(100) 135(100)
2 monitoring SUVival 32(71.1) 57(63.3) 80(59.3)
Death 5(11.1) 2(2.2) 16(11.8)
Loss 8(17.7) 31(34.4) 39(28.9)
Total individual 45(100) 90(100) 135(100)
4™ monitoring Survival 13(28.9) 25(27.8) 36(26.6)
Death 10(22.2) 25(27.8) 31(22.9)
Loss 22(48.9) 40(44.4) 68(50.4)
- 3’] -
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TH AS EYUHYS 59U A, 1z 23 33, 428 BEYEHY & F 53] A
AlEFom, *

Aa T2 BAGEANE 2 Aozt gtk 134 ZUHIY 23 RUHIS
W Az, A8A F 51.1~53.0 mE UEhg, A8 FolE 25.6~28.0

moHSel AN, A F, Y E, 9 Ao, 5 £OoE AFF o] F veh
3

0l = 126%, 9 Aol 114%= Z7bsk v, o £2 189 7HAs HAo=

et (Fig. 7~12).

Table 12. Growth characteristic of N. falcata by monitoring time

Division No o Plant length  Plant width No. of leaves  Leaf width  Leaf length
shot/dart(e) (mm) (mm) (ea) (mm) (mm)

Remuoitaing 1.0£0.3° 241463 458+79  6.3%1.1 44+10  27.0+4.8

I* nontoring 11405 256467 51.1£10.3  6.3£1.8 5.2£1.3  29.4#57
2 nonitoring . 1.320.8 28.0£12.4 53.0+232  6.9+3.4 5.812.4  29.9%£12.9
3 nonitoing 1.6£0.8  28.249.1 5561122  6.312.7 277215  30.8%6.6

4" nonitoring 1.9409 324499 55.6+14.2  8.044.1 3.6£1.0  31.0£84

"Mean®SD
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Fig. 7. Shoot number by monitoring time of N. falcata.
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Fig. 8. Plant length by monitoring time of N. falcata.

_33_

Collection @ gsnu



0 -
’E‘su-
E 50 -
B

B 40 -
530-
20 -
10 -
U' T T 1

Pre-monitoring  1st monitoring 2nd monitoring 3rd monitoring 4th monitoring

Fig. 9. Plant width by monitoring time of N. falcata.
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Fig. 10. Leaf number by monitoring time of N. falcata.
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Fig. 11. Leaf width by monitoring time of N. falcata.
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Fig. 12. Leaf length by monitoring time of N. falcata.
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Fig. 13. Shoot number by method of attachment of N. falcata.
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Fig. 14. Plant length by method of attachment of N. falcata.

_38_

Collection @ gsnu



0.0 4
=+=stone
80.0 - =l=1mnss
—e=trea
0.0 4
£
= 40.0 -
o=
E
g 30,0 4
=
.,
20,0
10.0
UuU T T T T 1
Pre—montoring 1lst monitoring Znd monitoring 3rd monitoring 4th monitoring

Fig. 15. Plant width by method of attachment of N. falcata.
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Fig. 16. Leaf number by method of attachment of N. falcata.
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Fig. 17. Leaf width by method of attachment of N. falcata.
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Fig. 18. Leaf length by method of attachment of N. falcata.
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Fig. 19. Shoot number by number of attachment of N. falcata.
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Fig. 20. Plant length by number of attachment of N. falcata.
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Fig. 21. Plant width by number of attachment of N. falcata.
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Fig. 22. Leaf number by number of attachment of N. falcata.
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Fig. 23. Leaf width by number of attachment of N. falcata.
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Fig. 24. Leaf length by number of attachment of N. falcata.
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Table 13. Comparison of growth by number and method of attachment in

second monitoring

No. of Plant Plant No. of Leaf Leaf
Division Treatment  shoots length width leaves width length
(ea) (mm) (mm) (ea) (mm) (mm)

B 1 144023 3L.0H2% SA7424a 66H05a 502+l3a 62403
o, 2 13401d 275+15a 532416 66404a 20840% 56402
dtecmert 13401a 2724172 503+l8& 64404a 285+10a 54402
Stone  13t01sb 269tlsa 5hdtlda 681032 302408 5802
Moss  1640la 202410a 540+lla 78402 308062 6.1+01a
dmet T 0% 2964261 499429 50406 275tL6 5303
No. of
_ attachmenay 0911 0334 020 098 0494 0085
Yjél atl‘sgigllggn?(%) 006 0328 0363 <00l 0177 0083
AXB 0152 0072 024 089 0212 095
"MeantSD

“Mean separation within columns by Duncan's multiple range test at p=0.05.

T 5§ 2ddol Aad A NAe wA W AfAsE FEAE &5
S BAE A3 Table 1494 2o 34 BUEF ] 4548 248 52 74
Fob wE e 45 Bt aklEe AaAgE BAsiT #& A
A el mE Al fle AoR YEREoW(p>0.05), FA Al e
A el we ASRA FE Q) T ol Al 9IS T AL
= e tH(p<0.05).

2 A 109
MA= 2.7 mm, Yol F28 MAE 1.3 mme o2 Yehy Eo Fzeks v
Hol ¢ A AEHE Holal JATE. T2 WA 2709 A5 ol F-&e
WAZF 3.2 mm, Yo F-2$ A7 2.2mm, E 2 JHAZF 1.9 mm &
o % Yeh gEfo] F-2ehs WHe] e A AEE Kolal AT A
MAG 3709 B vl F2E JRAZE 4.8 mm, FEjol F-FeE JHAI7L
3.0mm, ol ¥ AA7F 2.1 mm o2 YERY el Fabek Fdo] -5
& AFHE Bola Ak wEbA F2 A 1A A =3 H, 5
2ZF A 27091 A= FEl, FF HAIS 37K B well F-Fsks Ao

gl 958 AFS ANT F AL Ao Fqu

_1

of
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Table 14. Comparison of growth by number and method of attachment in

third monitoring

Treatment Growth

oo Modof No-of Pt Plant No.of  Leaf Leaf

hoot: length idth 1 1dth length
attachnent  attachent s(gg)s %mm) V(vrlﬂm) ?2\53 V(vrlmn) %mm)

Stone 1403 30.1%3.1 622443 644109 2.9105 36023

1 Moss 1.9+1.9 283+19 583426 7.740.6 2.7+0.3 31.7+l4
Stone  1.040.6 311462 506486 4.5+1.9 1.3+1.0 27.5+46

Stone  1.5+0.2 250425 557436 5.7+40.8 1.9+04 30.2%20

5 Moss 14402 263421 551429 6.240.7 3.240.4 304+16
Stone  1.2405 320451 46.9+7.0 3.841.5 2.240.9 28.8+3.8

Stone 15402 232424 503434 52+0.7 2.1404 27.2%18

3 Moss  1.640.2 327421 569429 6.340.7 3.040.4 31.4+1.6
Stone  1.3405 36.645.1 47.5+7.0 6.3%1.5 4.840.9 30.143.8

. attagfrh;ft(m 0.920 0548 0422 0556 0.119 0617
vey atlt\ﬁiggn?(flz) 0.217  0.095  0.198  0.099  0.168  0.634
AXB 0.735 0.183 0608 0.667 <0.05  0.183

*Mean+SD

Fd B F 3do] Fd AKAAMY PF st AANE 35
A3KTable 15), %3 AASE B33l gl A0 tehgo

LHp>0.05), H-& ol mE AFeAl =0 o Fo loj= el F-H st

= ogst el FFsh wpgel Eol RASE el ua muny & 4
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Table 15. Comparison of growth by

forth monitoring

number and method of attachment in

No. of Leaf Leaf
- No. of Plant Plant .
Division Treatrent : leaves width length
shoots 1ength(mm) Wldth(mm) (ea) (mm) (HHH)
1 2.240.3'a 32.1%2.2a 56.9+4.1a 7.7+13a 0.5%3.1a 31.7£2.0a
N; d 2 1.8+0.2a* 32.242.2a 56.3+2.9a 8.2%0.7a 0.9+34a 30.6tl.4a
3 1.840.2a 32.7£3.1a 53.8+4.1a 8.2%1.2a 1.4£29a 30.8+£3.0a
Stone 1.7+0.2 30.243.1 52.1£4.3 7.6%1.0 2.940.2 29.61£2.5
Method of
] Moss 2.010.2 32.9+41.7 56.8%£2.5 8.210.8 3.920.2 31.3%1.5
Tree 1.7+0.7 43.2 61.9 8.3 4.7 41.2
No. of
p- attachment 0.501 0.985 0.819 0.940 0.502 0.940
va
Method of
ue
o 0.451 0.388 0.550 0.905 <0.05 0.400
"‘Mean+SD

“Mean separation within columns by Duncan's multiple range test at p=0.05.

Collection @ gsnu

_49_



Table 163} #t}. 7]

A

= B S

A
T A,

g’]ﬂ_’

3

hy2

‘E’.Lg’] _T_Y_,

3

3

jéﬂv

(

ol

o

AY FeElgE = o] 4]

S

o o]

o}
Ar
Hio

o
o
&

%

Nfo

w
)

fite)

4
e

il

—=
o

rH

ﬁo

e
| SN

Jenglen], AEAe] %

s
B

=
ful

)

~
fi%e)

Table 16. Correlation between growth and meteorological factors of N. falcata

Wind velocity

Temperature

;- PMTY
i i Max Min Ave. M.L

Ave.
0.726

Ave.

0.580 0.732

0.516

0.642

Plant
length

No. of

-0.997 0.009

-0.872

-0.063

-0.905

~1.000"

0.681

0.520

0.453

0.675

0.585

shoot
Plant
width
Leaf

-0.485

-0.908

-1.000™

0.301

0.103

0.027

0.293

0.180

0.919

0.462

0.788

0.346

0.527

0.591

0.353

0.459

width
Leaf

-0.394

-0.946

-0.995

0.396

0.204

0.128

0.389

0.279

length
No. of

-0.655 0.704

-0.283

1.000™

0.984  1.000

0.967

0.995

leaves

“The correlation is significant at the 0.05 level

The correlation is significant at the 0.01 level

“M.L:

ok

Maximum instantaneous wind velocity

YP.M.T.: Monthly total precipitation
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Table 17. Coefficient estimate in a logistic regression model for the

probability of survival of second monitoring

p Exp(B)

df

Wals

B S.E,

Variable

0.317

0.006"

1

7.497

0.419

Attach
to tree

-1.149

1.059

0.089

1

2.901

0.034

0.057

Plant
length
Plant
width
No. of

1.071

0.005

1

8.040

0.024

0.068

0.726

0.079

1

3.095

0.182
1.161

-0.320

leaves

1 0.608 0.552

0.262

-0.595

Constant

'p<0.01
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Table 18. Effects of various growth characteristics on survival rate of

N. falcata
95% confidence interval for
Exp(B) EXP (B) .
minimum maximum
Plant length 1.134 1.057 1.217 0.000
No. of shoot 3.062 1.250 7.505 0.014"
Plant width 1.056 0.991 1.125 0.090
Leaf width 0.612 0.403 0.930 0.021°
Leaf length 0.803 0.693 0.930 0.003™
A 1.300 0.952 1.774 0.099
eaves
Constant 0.230 0.220

'p<0.05, "p<0.01

ol Qe wslFolY el Bestelol Btk 1 ¥ AFA BAL 99
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