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Conservation ecoogy o endangered species Paphiopedilum armeniacum ( Orchid
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Abgtract : Paphiopedilum armeniacum is an endangered orchid ecies endemic to China. Fom April 2000 to October 2005, we
sdected 66 observation stes in Luoshgpo of Nushan Mountainsin Yunnan to carry out the conservetion ecologica research on P.

armeniacum. We sanpled 443 genets (totd 1302 ramets) of P. armeniacum, observed their biologcd characteridics such as
reproductive patern, pherology and life cycle, and gudied the ecologcd hahits of the gecies such as the habitat and the
gructure of communities. And we conducted experiments of ex Stu conservation and replanting the cloned ramets to the orignd
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habitat dter ex-dtu reproduction in Shenzhen, Quangdong. We invedigated the rdationships between P. armeniacum and
climete , vegetation and other environmental factors in the origna habitat , and the biologca characterigics o P. armeniacum
asexud dff gorings which were replanted to orignd habitat &fter ex stu cultivation and reproduction. The sudies show that P.

armeniacum in Luoshapo grows very well in seoondary shrub boskets or in tusocks on limegone hills; it has both sexud and
asexud reproduction , asexud reproduction serves to fulfill the sexud reproduction and to extend the lifetime of genets, and does
mot reduce sexud reproduction ; there are two nodes of asexud reproduction ™ by tillering or by rhizoming; the litter of shrub
boskets or tussocks provides P. armeniacumwith humus, and the rhizome reproduction of P.  armeniacum is an adgptation to the
litter-covered condition, i.e. to escape from the urfavoralde environment ; blooning rete of rametsis 7.39 %+ 1. 02 %, fruit st
rate from the booming rametsis 32. 23 % + 12. 08 %; P. armeniacumisable to invade the noderately degroyed foress and those
in early redoring, but unable to grow in large dense foreds. P. armeniacum a0 grows very well in artificiad gare woods in
Sherzhen and can reproduce many cloned ramets which can normally bloom and fruit &ter being replanted to the orignd habitat .

Our results show that P. armeniacum can be conserved by ex-dtu conservation and replanting the ex dStu reproduced ramets to
origna habitat. Based on the andyds o endangered mechanisms of P. armeniacum, we conclude that P. armeniacum has
grong cgpability of both asexud and sexud reproductions, and an emergency mechanism consded of massve production of
rhizomes to cope with damege ; Snce highly dfective pollinating insects are present in the habitat , flowering ramets produce fruits
with large quartity of seeds, many of which in turn grow into new genets that can reproduce many cloned ramets; and P.

armeniacum makes highly efective use of its ervironment , and has ddinct characterigics of enduring harsh environmental
oonditions , therefore , the main threatswhich this gpeciesfaceswith are degruction of its surviva gace and the wipeout collecting
o the plantsfor trading , rather than itsown inherent biologica defects. Based on these , we propose some gopropriate srategesfor
the conservation of P. armeniacum.

Key wor ds: Paphiopedilum armeniacum; environment ; reproduction ; life cycle; endangered mechanism; ex dtu conservetion;;
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1
(99°03 E,25°54 N) ,
(114°10 E,22°35 N) ) ,
1
Table1 Cimates d in-situ and ex-situ conserved site
Average tem. () Extreme tem. () Al
gt Alt. Alr;nu: raning Lessran Rainy Annual High tem. Low tem.
¢ (m) (oldes  Hottest , “ (;) quantity %a0N %8N sunshine LN AN
Annual T ot Max. Min. (m) )
11 5 6 10 7 8 12 2
Irsitu 1700 2150 15.1 9.1 19.6 3.8 0.6 282 1213 Nov. May . odt . Aw Dec. Feb
10 3 4 9 6 9 2 2
Besitu 0 50 2.4 141 282 BT 0.2 355 1883 ot M A, S an - . Do Feb
, 10 (6:00) 46 (16:00, ) ; 12 %( )
100 %( ) , , )
1 2cm ; 60° 75 (90°) , :
2
2.1
2.1.1 2000 4 6 , 40 1ImXx1m
, «( )
) ( ) ( ) (
)
2.1.2 2000 5 6 (1700 2150m) , 50m
2m x 2m 8 3
: 1
, 2 , 3 2004 5 9
2.2
2.3
2000 5 0.4 0.6 1
, 120 4 30 ,30cm x 30cm 2
: , , 1 ( ,n=230) :
; ( ,n=30) ; 2
2.4
2000 5 10 , 50cm x 50cm
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2.5
, 2000 5
1 8 10 , “
", 2, 5 . (n=8 40 ),
(n=8 40 ) 2001 5 2002 5
2003 4 (n=8) 20 (
), 1 2004 5 10 2005 5 10
2.6
3
3.1
3.1.1 ,
1 1.5m, 0.7 0.9, ,
( Rhododendron yunnanense Franch. ) ( Quercus gilliana Rehd. et Wils) ( Trailliaedoxa gracilis

W.W. Snith e Forr) ( Campylatropis polyantha (Franch.) Schind) (Q. guyavaddia Lé) (Q.
acutissima Carr) ( Castanopsis ddavayi Franch.) (Q. fannosa Hand.-Mazs) ( Hypericum beanii
N. Robsn) ( Carex longipes D. Don) ( Schizachyrium ddavayi (Hack.) Bor)
(cC. drepanarhyncha Frand) ( Osyris wightiana Wall. ex C. H. Wright) ('Shiraea myrtilloides Rehd)

(Leptodermis scissa H. Winkl) —; ( Cymbidium faberi Rolfe) (C. tortisepalum
Fukuyama) (C. serratum Schitr.) (C. cyperifdium var. szechuanicum S. C. Chen et Z.J.Liu)

( Cypripedium plectrochilum Franch.)
3.1.2 ) )
, (29. 75 +£5.93) /mt (n =40) ( Quercus)
0 90% ,
«C ) 2250m
; , 2 3cm, 5cm;
2 3
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1900m) ; ( 2130m) ;
3.1.3 8 , 443 1302
4 , 5 , 6 , 9 10
(31.2+4.7)d(n=230) 2000 5 10 6 10 10 8
3 2
2 8

Table 2 Blooming sate d P. armeniacum at eight sites

Qurtity Quantlty u‘ blooming or Quartlt'y o faled
fruiting ramet blooming ramet Rete of

Alt. 5 \ Fruit Frut st

Ste blooming .
o (m) 5 Y (% quantity rate( %)

: ) - Dedro ng 0
Genets Ramets Howering Budding Fruiting by inects in bud
01 1700 52 146 2 3 3 1 1 10 6.85 5 50.00
02 1750 55 163 2 2 4 2 2 12 7.3%6 6 50.00
03 1800 56 171 3 4 4 1 2 14 8.19 4 28.57
o4 1850 59 178 4 3 4 2 1 14 7.87 5 3BT
05 1900 51 149 3 2 2 1 0 8 5.37 2 25.00
06 1950 53 145 2 3 3 1 1 10 6.9 2 20.00
07 2000 62 186 4 2 5 2 2 15 8.06 3 20.00
08 2150 55 164 6 4 4 0 0 14 8.4 4 28.57
z 43 1302 26 23 29 10 9 97 59.14 3 257.85
X+D 55.38+3.66 162.75+15.25 3.25+1.39 2.88+0.83 3.63+0.92 1.25+0.71 1.13+0.83 12.13+2.53 7.30+1.02 3.88+1.46 32.23+12.08
2004 5 1 86 , 6 16 32 ,
37.21%, 54 9 20 28 32.56 %,
1 1
3.2 ( )
«C ) 2 : ;
: 3 6(8)
: () 3 6

2 3 , , (

, , 3 5cm 10 15cm ,

2a
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3.3
, (shalow-planted group , SPG) ,
(degp-buried grouwp , DBGQ , 3 ,
(t=2.971,d =58,p<0.001) ; , (t=3.082, o =58,
p <0.001) ,
(dense fores , DF) (arefores , SF) , ,
. 4
(n=230) (t=3.551,d =58, p<0.001) , .
3
Table 3 Reproductive Mode( RM) o P. armeniacum in SPGand DBG in spare fores
Sanple ro. _
x+ D
Gow RM 1 2 3 45 6 7 8 9 101112 13 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
G Tiller 1232133213222 12321322221112 3 3 3 203+076
Rhizome 00O0O0OOOOOOOOOOOOOOOOOOOTOOSOOOOODQ 0
DBG Tiller 00O0OO0OOOOOOOOOOOOOOOOOOOOOOOOODODO 0
Rhizome 3 4523434323312 4332 2332233421 328=*092
4
Table 4 Satigic o P. armeniacum viable rate cultivated in DF and SF
Srple . 123 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2 23 24 25 26 271 28 29 0 XtD
S 100 0 100 100 O 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 93.33%+25.37 %
DF 0000 O0OOOW OO OO OOU O OOOOOO®OOOOOTOOTUOOTOTUOTDO 0%
3.4
2001 9 , , 2002 6 ,
1. 5cm , 2002 7 , , 2002 10
2 3 ; 23+1.3 (n=10) 2003 5 , 4 6
2004 5 6 8 , 3 2005 5 6 15 . 6
. 1
2
1 4da , )
: 4 5 ; ;
, la 1 4 5 ,
, 12 : : ,
, 4 , 1 , 2 3
3.5

3.5.1 , , 2a
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5 6, , , ,
5 8
Table 5 Reproductive sate o cultivated P. armeniacum in pot of eight sites
2000 2001 2002
Quartity Quartity of doned ramet Quartity of doned ramet s

Ste ro. of genet Tiller Rhizome Tiller Rhizome Gronth rete( %)

01 5 0 15 2 0 2 340

02 5 1 8 1 1 16 220

03 5 2 12 3 0 2 340

4 5 3 4 1 2 15 200

05 5 0 14 2 0 21 320

06 5 0 18 3 0 26 420

07 5 2 9 2 1 19 280

08 5 1 8 2 0 16 220

z 40 9 16 4 157 292.50
X+ D 5+0 1.13+1.13 11+4.57 2+0.76 0.5+0.76 19.63+3.81  292.5+76.30

3.5.2 2004 , 38.13 %+ 13.91%(n=28)

, 14.38%+9.16 %(n=8) , ( Eristalis lenax) ( Ceratina
morawitz ) (Lasioglassum pronctale) , , 35.83%+30.31%(n=28)
2005 26.25%+9.60 %(n=8) 7 ,

(t=0.1878, o =14 ,p=0.8537)
6 8
Table 6 Reproductive sate o cultivated P. armeniacum in fores o eight stes
2000 2001 2002
Quartity Quartity of doned ramet Quartity of doned ramet 5
Ste ro. o gt Tiller Rhizome Tiller Rhizme Gronth rete( %)
01 5 0 15 2 1 23 360
02 5 1 8 1 2 17 240
03 5 2 12 2 0 21 320
04 5 3 4 3 0 15 200
05 5 0 14 2 0 21 320
06 5 0 18 1 1 25 400
07 5 2 2 1 19 280
08 5 1 8 1 1 16 220
b2 40 9 83 14 6 157 292.50
X+ D 5+0 1.13+1.13 11+4.57 1.75+0.71 0.75+0.71  19.63+3.50 292.5+70.05

3.6
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7

Table 7 Growing and flowering sate of P. armeniacum replanted in original habitat

2004 2005

Quartity of
Ste ro. replanted genet  Quantity of Quartity of Quartity of Quartity of Quartity of Quartity of Quartity of Fruit st
viable genet cloned ramet  flowering ramet  fruiting ramet cloned ramet  flowering ramet ~ fruiting ramet  rate (%)

01 20 1 31 5 1 36 8 3 37.50
02 20 7 12 1 0 15 3 1 33.33
03 20 9 20 3 1 2 7 3 42.86
04 20 4 28 4 2 28 7 2 28.57
05 20 6 1 2 1 14 3 1 33.33
06 20 8 16 1 0 18 5 2 40.00
o7 20 12 20 6 2 23 6 1 16. 67
08 20 4 7 1 1 10 3 1 33.33
b3 160 61 145 23 8 166 a2 14 265. 60
X+D 200 7.63+2.97 18.13+8.34 2.83+1.96 1+0.76  20.75+8.40 5.25%+2.05 1.75+0.89 33.20+8.04
4.1
(31 38 )
(0.2 0.6 ) )
6]
, , , ( P. villosum) oo (2]
t 4 1 H 1 t

LiuZJ, Zhou Q, Liu KW, & a. Variationsin popuation performance of Paphiopedilum armeniacum under different floristic conmposdtion pattern
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