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Summary

The objective of this study is to clarify genetic diversity on Iriomote cats and Tsushima

cats for their conservation. Using polymerase chain reaction (PCR) and nucleotide sequencing

techniques, we analyzed polymorphic status of microsatellites and major histocompatibility

copmlex (MHC) class 1l genes on the two populations. As a result, we observed low genetic

variation on these populations, while the continental population of the leopard cat showed

a heterozygosity similar to those previously reported in non-isolated populations of other

wildcat species. The low genetic variation observed in Iriomote cats and Tsushima cats could

have brought through genetic drift and/or inbreeding during geographically isolated age.

Since such loss of genetic variation might have led to a low flexibility to environmental change

and a low immunological ability against newly invaded pathogens including viruses, it is

very needed to conserve the present environment and ecosystem in the islands and to prevent

introduction of new pathogens into their habitats. Actually, some viruses possibly coming

from domestic cats have been reported in the Tsushima cat until now.
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STk Takatsuki, $., S. Miura, K. Suzuki and K. Ito (1901}

Koizumi, T {1992} Reproductive characteristics of fe- Age structure of mass moriality in the sika deer
male sika deer, Cervus nippon, in Hyogo Prefecture {Cervus nippon) population on Kinkazan Island,
Japan. "Ongules/Ungulates 91":561-563, northern Japan. J. Maromal, Scc. Japan, 15: $1—98,

BRI (1992) THhiEE AT b~ b, % Takatsuki, S., K. Suzuki and L Suzuki (19%4) A mass-
B, FLTCELDH CAHEEE -] Y3 aoH, mortality of Sika deer on Kinkazan Island, northemn
262p. Japan. Ecological Research, 9: 215 — 223.

Summary

Kinkazan Island (9.5 ki) in northern Japan is inhabited by as many as 500 sika deer
(Cervus nippon). A mass-mortality happened in the spring of 1997, and about half deer died. A
census carried out in November 1997 revealed that 376 deer survived, and that mortality was
higher in males than in females. The natality had been 10 and 20% before the mass-mortality,
while it increased as high as 60% after that, because of recovery of food supply. Body weight
of fawns born in 1998, however, was not significantly heavier than those born before the
mass-mortality. Background of these phenomena and conservation of this island ecosystem
was discussed.
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Identification of individuals with fecal steroids, enzymes and DNA
in the Hokkaido brown bears (LIrsus arctos yesoensis)

Hokkaido brown bear research group
Yoshiyuki Takahashi !’ , Seiji Katagiri ! , Akiko Ishikawa !’ ,
Yoshikazu Sato 2’ , Tamako Matsuhashi *!
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Fig. 1. Monthly changes in fecal progesterone concentration of the bear.
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Fig. 2. Monthly changes in fecal testosterone concentration of the bear.
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TFable 1. The microfloras of the bear,

SREMs RGOS (%)

i B (n=17) AEREE (n=20) W (n=17)
Enterobactoria 17AT(100}  20/20{100)  17/17(100)
Enterococeus 16/17(94.1} 19/20{85.0} 13/17(76.5)
Streplococeus FPAT(I00)  20/20{400}  $T/17(100)

. Btaphylococcus

 15/17{88.2)

Corynebacterium 3/47(17.8)
Lactobaciius 16/17(84.1)
Bifidobaoterium 4/17(23.5)
Eubacterium 4/17(23.5)
Veifleneta N.D,
Bacteroidaceas 15/17(88.2)
Clostridium perfringens  7/17{41.2)
Fusebacterium 4/17{23.8)
Peptococous N.D.
(353 5/17{29.4)
Sarcina 9/17{52.9)

17/20(85.0) | 11/17{84.7)

1/20(5.0} N.D.

20/20¢(100)  t7/17(100)
€/20(30.0) 117(5.9)
4/20(20.0) 3/17{17.6)
1/20{5.0) N.D.

18/20{90.0)  9/17(52.9}
6/20(30.0) 1/17(5.9}
5/20(25.0) 5/17(29.4}
1)20(5.0) ND.

5/20(25.0) 3/17(17.8)
2/26(10.0) 5/17(28.4)

DEFELRETLI LR TERL s, LU,
- BAEER RSN TE L
DT &L FHIC X o THERME SR 2 5 HmHFR
LRz Gk, R ERBRROR 2 2HEMG
OB DWTHEOREE 24TV, BRI CFA
TELHMBEHRBEZOMAGHLEERETETE
Tdh b,

HHEREAREAORROBE
I CIETEACET AR LA #ED
AFIA FRVEBEE, 4708 5FF 1)

DNA BRI IR B & IRV R R RS THRELL

PEIZOWTLIRHETERTH L E S heERT
Bz, BEBEBLEF L7V A M) —ER
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HRATHELITY FETH - 20, 1907 FIZREE
TS ORBHTTAE ORI L Mb L FIRER
DHIhEELR Lol n, Pl (ETHT
IR EAARICEE Uz, 19984E7 B A5 R
Rz 7 wEEAEE 0ERE L. EHRED &

N.D.=Not determined.
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b 6 ROBEFICII L 70 RIS £ oER)T
BEsnTEY, ILFEMRNTE Y vEERKT
Xonbdr s, REEBICBVCHSEOZRTAE
BTHBLEITVWD, REELHEHBEOER
L, S AN S NG E TS
Beddbs L CHE L, BeRITAHFETHS,

E ]

FEHRF A FRILES, DNAB L CHIFERR
By WSy S OEEERNEL, B
S OE BRI RERORER KEEET
B FETH Y, BE > OEERED S
WHERTH) I LMTEL, RELHEROENH
FELMAEABYREBIOCHEE-BHEELELS
b Eick b, SREAREOLRERYE
HECRIB L, EAEEES TFT AL FELE
s

FRFE T, MFEFOELTHOTHDPRLVE
YOMMB L PHEEGRRET S I ENTE,
T BE T ES I OURERS Hvid
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ICERTHLYL ratFo 4 SERE RS
HOHIRMTEZENTEL, 3612, BIHOH
HosEBLUCRgETII Ll vn—
MRy B E T E L NI TAZ EMTEL,
L Ladts, FhEhoFEomiticHvw%&
DECRIEENRER Y, FLENFROFEE

KOMEBREL R T 20, ThLOBERY
MAEGHLETAFTEFOEARELT ) CEEDL
drotz, I3, ELIAFHEEAOELBVT
FNENOFEBIIOWTHEARETAE L b2,
FNRABOT L A B - BEEED S 2 R
Lo BRLAEIIKEPSETETHL P EI &
LHELT B,

Summary
The Hokkaido brown bear is uniquely found in Hokkaido Island and the habitats of

this animal is being restricted and fragmented. An accurate estimation of the population size

and constitution of individuals with different sexes and sexual maturity is essential to develop

an effective management program. In this regard, the present study was planed to establish an
individual identification method with feces in Hokkaido brown beats by using DNA fingerprinting,
fecal steroid hormone assays and detection of characteristic bacterial enzymes. In DNA

fingerprinting, DNA extraction procedure and DNA regions and primer combinations for

PCR for individual identification have been established by using feces of captive animals.

Fecal progesterone and testosterone assays by EIA have been developed and fecal estradiol

assay is being developed. It is likely that determination of fecal progesterone and testosterone

concentrations in May or December may enable to defferenciate sexes and sexual maturity of

individuals for given feces. We have also succeeded to demonstrate normal flora in Hokkaido

brown bears and found a few differences in the pattern of normal floras by sex and age. At

present, details of each method regarding a field application are being determined.
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Effects of herbivory on the regeneration and species diversity of
tree species in a subtropical forest in Yanbaru district, Ryukyu Island
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The present study investigated stand development and successional trend of species diversity

based on comparing plots of different stand ages in a subtropical forest, Okinawa Island, southern

Japan. The species diversity and species richness varied with the trajectory of stand development.

The dominant twelve species occurring in all plots architected the canopy structure of the subtropical

forest, and also contributed to the stability of stand structure. Furthermore, the dominance of

the twelve dominant species accounted for the reduced diversity of other species, suggests that

dominance or thinning mechanisms of these species through stand development affect co-occurring

pattern of subordinate fugitive species in the subtropical forest. In conclusion, a major finding

of the present study is that structural attributes and species diversity of the subtropical forest in

Okinawa Island, southern Japan, are governed by assembly pattern of the twelve dominant

species.
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Summary

Environment influence is evaluated, and, for development act, it is imposed duty of on

currently. But, investigation about natural environment, it is it in one of cause that an individual

number is counted, and most, it allow to arbitrary influence evaluation of development side.

This study is going to develop a method to do quantitative evaluation of influence for natural

environment using a method of molecular biology. We investigated hereditary structure of

Magnolia tomentosa group grown in Teravama river of Seto-shi, Yato river, Shinoda river and

Kaminoyama town. As a result ] formed big group comparatively and each group of Sinoda

river was more hereditary and understood that I was different Terayama river which came

close of distribution area, Yato river and Kaminoyama town.

_35_



WK Fho—F - 77y FEMRESEEW (1999)

OB DBOBIFERHED 120D IR 7%

DAV ORBEIFFE S V—T

Pk HIA

Fundermental Research for Conservation of the Hirugano Wetlands

The Hirugano Wetlands Research Group
Yuki Nishimura

OANOBEIIAMBEHOSBRE L Lo, HLDBFEEIOA DL 54 2km
M) OBERH Thol2e S TIIFMAPTORBIIICALEDOIRAY, NBHEELS
IR HARME S SOSRARBIABIL, Z2IFLTERL TV 2805,
HINF 7RI NL b L b EBEKGFRIOF 7F a3y, A+ VX OB THE— D%
B, k7 HO—KEHBELTLONRT W, LA L, IREEHD OB
ANETHAHAELL, Shon#HPnERERR - BERE b ICREICEL LTS,

OBNOBEOIREIIAMEIGEOY L BZE L T3 hb 3 D iRE 2 iR L. %
BALRAKEENRCHEOBALLEEAETEL T I EMELRATH D, —)i. U
MOBEOEOEEM L FH DG B DIERCIREORWBEZ T E2EIOTIE A<,
WRH AR EEELBH A RC L) ILEBTHLEND D, T, ERILOHEA IIKE
DEVEEREDOBEAKRLZ EOFHREE S SIE M T TREL KL, $iWEaDl

HIEREFLIENVLETHD,

1. RRESBEEOHIK
1) ®iR

O %A ORIk RIS oL
BL, AMBEHOBREHE R I XY ay - 7%
A REOBRELTHONRTVS, EERH
880m TdH 4 A, Ho L AR BIK (1545550
m) &R L THEYRIRIIH 4. 3CTHEY (K1),
Z d—Rxf) 2l (-0.65CT/100m) TREET
HEEBE (-2.1T) LhbK&w, UBMDOHE
OB DREENH VTl L, AR
{BHEER A IR R VOO ATERLTWVA E
Bbhd, FliEORBENKEL, VA0
FISEEOmVBE L EEEAS V2 EABER
LTwb BEbiz,

O5AOHIPEOZHEOHYLIZH LR CRISE
LTwaRiRIZ, BRSO 2 R0 BN ik
W FER A TCEELTWAEL D L 3T
Ve FFILHORIENE (., RBEOEINKEL
LoTwhllbbhd, L UELDL W

#£1. WY, 0240, KEOHFYRBOILE
Table 1. The month mean temperature in Hirugano
Botanical Garden, Hirugano and Ohwashi

HHE [0X-¥:\1)) AM
1998$E58 133 (+15)] 118 (+00)] 168 (+50)
199859 197 (+42)] 155 (+00)] 207 (+52)
19985128 17 (#27)] -10 (+00) 36 (+46)

HIANBOVINDENRRDEETY

-3’]-



ZHETRRBERINSRZOMNEREEDORD,  2) BARERS

BELHBRRAFOLEBIEIE, BOHELWEA DBNODREKRIIFICEMEC (1), B
BELLOTHBERBETHY, UHHB0HKE  HICBBFRETLIHLSVL., O ELEBED
Tk, B O, #Biblt, Sk, ERCEE  RBELAERO—mLEZLNL, LA L, BK
W X OBEIEATEY ., BAIMIZ bR RIZELZHHIKRE GHEKRCEDIETIZX > TR

LEEMEALTWAIENTHEND, DEIEDORAR M bNn, BARKROLYR
o 7219965 I IL BRI BB VR LTV A ON
BmEahs,
250
19974 SR 3435mm
200 .
:g::g 150 {
o
i o 1

%-

(<4
(=]

1998/4/1 E—

1997/9/1
1997/10/1
1997/11/1
1997/12/1

1998/1/1

1998/2/1

1998/3/1

1998/5/1

1998/6/1

1998/7/1

1998/8/1

1998/9/1

19964 EMIR KR :2870mm

Fﬂﬁii
—BAR

57k B (mm)
MER(Cm)
3

\ ! |

o X | | SRRV .J | A\l
- - - - - - - - - - - - -
¢ S ° 8§ 2 § 8 § 8 ¢ & @ @

— -
N p= - - N Y ~ ~ ~ ~ ~ ~ ~
@ N ~ ~ ~ ~ ~ ~ ~ r~ r~ r~ ~
(=24 b d 0 © D (=1 n (=] [=2] [=2] (2] N [+2d
-3 > @D & & » o ) & > & =) 2
— =9 D » ~— - - — ~— - ~— — -
- - -

1. UL OOMRKE & REROELIL

Fig. 1. The year change of precipitation and snowfall in Hirugano
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Table 2. The vegetation and water level in several bogs

11

T opit—>

E3 35

XERZWMA

E60m~1

8-9m

15-16m

23-24m

NE->SW(20-28m) ;
«

NE->SW(25-24m)

0=1m

1-2
3-4m

4-5m

5-6m

Aix

(cm)

1996/8/5

1696/8/18

-29)-29

8

1996/9/3

-181-17

—20

w |~

o

IRR¥AYy

EhYINXS

ARz XAy

3025

50| 15

85

ARYY

90155

80| S0

0

ES kY

30| 95

95

70| 85

40

40

0] +

40

/X3

1018

10

| O

15

20

*va9h

40

X

I)9u¥

IRy

20

A F U

Etdy

R TAC b e WA

PIFUEL A

30

122327

20

Ih)n

+

¥a0vy9

reov%3%

$2i0%y

20

¥R

+ 8]+ [

=T

IX¥2

443Xy

=2y

$HuY

20

R WAV ]

40

I8 RY

YFNIXRY

FIAYY

10

3y

LYY s

(224

VIAY %\ ¥

$¥%39

VD)

+

AUNRERE

FHA/FHILEDD

20

40

20

Ve e W A

2033 Xdy

YRy

a4=2aYy

—Ht

-40-




2) KRELAEhE MU Ao TD (HEIY i, 1991), D LA DY
KEIZE > THERBRAYHTVYRNAAZ 7Y LHIEERER LIRS D &, YA H T Y
PEETHEIII RS2 THTCR, SKIZEBT  ZEHhoLWAUKNAEHEIIIAHN O )iHKE
KA ET TR, KIEDOEFHORKEWT EDN LoTwd ([M2), WU CHD &R ) iR

r e

I
i
|
| !
30 i
! I
| 0t - T T . ¥ T YR Y ) !
i 10 e —im@xtr--a23] . -
. PHALQ -183
E 0 ST T N Tttt T
\3 lo = N [N W .
E]
¥ -20
-30
-40
-50
2 = 2 ©° > > = > @ o > >
& 8 S 8 8 & 8 8 8 8 8 8
~ ~N ~ ~ ~ ~N ~N ~ ~ ~ e ~
& ' w o w (= [} ~ ~ [ (3 (=
~ ~ ~ ~ ~ ~ N ~ ~ ~ N ~
= = iy oy 3 - X3 - 3 - r3 -
(-3 < — L5, o w o » o (=]
354
Hise R
30
BEXQ -4
20 S T I REKE 387
10 e FHALL-179
’g "]
K )
& 10 ‘
¥ -20 ‘
-30 :
-40 e ‘
-50 |
@ 2 2 o @ > > © > © o o i
= =4 @0 © ©w o =g e © ©0 o [7=3 i
© [ (= bed ® (=] «o I L - © I !
~N ~ N ~N ~ ~ N ~ ~ ~ ~ ~
» & w w oW (=] o ~ e o © o
~ ~ ~ ~ ~ ~ ~N ~ N ~ N ~
- — — - (=3 - o o) <« Lot (23 b
o™ << - o o o o &> =] ©
3351
XRUSMIEEHA
30
20 e
10 - - =
s 0 W_MN\J*"W
= -10 . .
2]
¥ -20 [ - BEALLI 86
BREX{E 14
-30 FRAL26
-‘0 = et e
-50
2 @ 2 2 > 2 2 2 2 o ° 2
[ © @ w w0 =4 =3 13 w w0 o (=]
L [ <« e «© © o (= g o «© [
~ ~ ~ ~ ~ ~ ~ ~ ~ N N ~N
» S ow w o o o> =~ ~ © d <o
~N ~ ~ ~ ~N ~ ~ ~ ~ ~ N ~
- - - - [ - © — (%) - N -
o [ G o o w =3 + o (=]
Bt

(42, ULHAOREOKELEAL

Fig. 2. The change of water level in several bogs
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Table 3. The vegetation of Luehdorfia japonica breeding area
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Fig. 3. The distribution of moor and Luhedorfia japonica breeding area
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Fig. 4. The distribution of temmitory of Japancse Snipe (Gallinago hardwickii) and Grey-headed Bunting (Emgenza fucala)
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Summary

The Hirugano Wetlands at Takasu Village in Japan, which is one of the most southern
high moor, is estimated that the wet land area spread over 1sq.km. with many north- and
south-wetland plants before World War II. Almost all the natural environments, having no
human impact, have disappeared, but diverse environments, which include the vagetations
human created in Hirugano, have increased.

Many animals depend on these environments. Some examples include bush lands,
meadows, miscanthus glasslands, and groves of Quercus serrata. Luedorfia japonica that
emerges latest in Japan lives around the bogs. Gallinago hardwickii don't breed in any other
place than Hirugano in Gifu pref. Many Emberiza fucata, whose breeding habitat is limited,
had been observed until several years ago. Recently agricultural and wasted land changed
into residential land, and these animals are decreasing rapidly.

Keeping the wetland and the wetland plants left near to human habitation in Hirugano
is very important. Expanding the preservation area for including variable vegetations, especially
border zones around the bog, is more important for conservation of the ecosystem in the

Hirugano Wetlands.
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Summary

Ecological survey of Japanese black bears living in Eastern Chugoku Mountain Area
was carried out to research behavior and habitat use selection by radio-telemetry tracking
method. 15 bears including 8 males and 7 females were tracked and 6 bears including 4 males
and 2 females were newly captured to attach or exchange radio-collars during the season from
Octbor 1997 to September 1998. Among these bears, 12 bears including 7 males and 5 female
have been tracked for several years, making it clear that the average size of male bear's habitat
is 31.5 km?and that of female is 6.9 km? . Habitat size of some male bears change annually and
the reason is presumed to be the change of the amount of foods in habitat. Some male bears

move to the lower area in autumn and stay there until snowy season.
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Summary

Dugongs have been hunted in the Ryukyus, southwestern Japan, from prehistoric
period and are currently protected as a natural monument, which prohibits hunting but does
not include any other positive protection measures. Their status is unknown except for
strandings and mortality in fishing gears that are reported once every 1 to 3 years.

Aiming at understanding of current status and necessary conservation measuires, we
made aerial sighting surveys of the species and underwater observations of sea grass beds
and feeding trenches on the coast of the Okinawa Island in April-September 1998.

A small dugong population of unknown size inhabits year round the coast of northeastern
Okinawa. They stay during day time in deep water outside the coral reef, but seem to feed in
night on seven species of sea grasses at depth of 1-4m inside the reef where feeding trenches
are observed.

For the survival of this dugong population it is urgent to implement every measures
of potential usefulness, which includes elimination of harmful fishing gears such as gillnets
and trap nets in the habitat, and conservation of already fragmented sea grass beds, day time
resting area of dugongs, and route connecting the two. Possible effecls of sea algae culture

should be investigated.
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Bird Migration Links Between Kamchatka and Japan
- Essential Data for Conservation

Yuri Gerasimov

Summary

The investigation of birds of Central Kamchatka included wintering birds counts, breeding biology
studies and banding work. The density of wintering birds were estimated in 8 type of forests of Central
Kamchatka. It was 44.3-280.8 individuals per square km.

During breeding biology studies were conducted in Central Kamchatka and near Petropaviovsk. In total
130 nests of 22 small passerine species were found during June-July 1998. All nests were described, standard
measurements and photos of them were made when it was possible. Investigation about breeding ecology (sings
songs aclivity, making nest, laying eggs, incubating period, hatching time and so on) and behavior were
conducted. Abundance of birds during nesting were investigated in the different types of forests in Central
Kamchatka.

During banding work (May- September) in total 2,083 birds were ringed, including 1,569 birds during
Russian - Japanese expedition in September. During 1998 in total 15 recoveries of 7 passerine species were
received, including 11 domestic recoveries, 2 recoveries of birds which were banded abroad (Japan) and 2

banded on Kamchatka birds were recovered from Japan.

Destination of the projects
Destination of the Projects is getting essential biological information including banding data for

conservation efforts for birds of Kamchatka which migrate to or through Japan.

Site of the project
Central Kamchatka from middle part of Plotnikova River to Sheveluch Vulcan (150- 600 km

Petropavlovsk- Kamchatsky, Kamchatka, Russia) was main site for the Project.

Introduction

Avifauna of Kamchatka has 284 species of birds including 82 species of Passerine. Main part of birds
are migrating species which twice per year migrate to or through Japan. But the essential information about
rich avifauna of Kamchatka (especially about Passerine birds) has ever been poorly obtained.

Data about distribution and ecology of birds canbe very important for conservation efforts and though
the data from bind banding are believed to the most effective and valuable information for the implementation of
bird protection, specially for migratory species.

Kamchatka Institute of Ecology Far-East Branch Russia Academy of Sciences.
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The proposed project was focused on mainly Passerine birds, which possibly migrate to or through

Japan.

Materials and methods

The main area of studies was Central Kamchatka Valley from Plotnikova River (150 km from

Petropaviovsk) to Sheveluch Vulean (about 650 km from Petropavlovsk). In total 10 field trips were conducted

to Central Kamchatka during October 1997 - September 1998 (Table 1).

Table. 1. Time, areas and main purposes of field trips to Central Kamchatka.

Date Main points Purpose

1. | 8-150ctober 1997 Pravaya Kamchatka River, Late migration observations,
Bolshaya Kimitina River, wintering birds counts and search
Tayozhniy Reserve, Kamchatka of places for summer-autumn

- River o banding works and other studies

2. | 4-25 November 1997 | Aria south from Sheveluch Vulcan | Wintering birds counts

3. | 7-9June 1998 | Plotnikova River | Breeding biology studies

4. [ 11-13 June 1998 _Plotnikova River _ Breeding biology studies

5. 24-26 June 1998 | Plotnikova River Breeding biology studies

6. 30 June - 7 July 1998 | Pravaya Kamchatka River, )
Tayozhniy Reserve, Kamchatka Breeding biology studies
River

7. | 17 July - 28 July 1998 | Pravaya Kamchatka River, Esso Breeding biology studies

o Village area, AmavaRiver
8. 14-16 August 1998 Bistraya River Observation of migration and
A R A | bendingwork
9. | 2-3 September Bistraya River Observation of migration and
N o | preparation of banding expedition |
10. | 5-16 September Bistraya River Observation of migration
e } } abanding work

Our ornithological works had three main directions:
1. Wintering birds studies (October - November 1997).
2. Studies of breeding biology of passerine birds (June - July 1998).

3. Birds migration studies.

The main method of wintering birds studies was line transect counts. In total length of count was 153.5
km. Transects 50, 100 and 200 m were used for different species. The main methods of breeding biology
investigations were:

a) studies of breeding abundance of breeding passerine birds in the different types of forests in Central
Kamchatka;

b) searching of nests of passerine binds; all nests were described, standard measurements and photos of themn were
made when it was possible;

¢) studies of timing of breeding of passerine birds (sings songs activily, making nest, laying eggs, incubating
period, hatching time and so on);
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d} studies of behavior of birds during breeding period.
The main method for birds migration studies was:
a) passerine banding use mistnets;
b) searching suitable banding points in Central and Eastern Kamchatka
¢) collecting information about recoveries of ring from birds banded abroad (mainly gathering information
from hunters and hunting officers about rings from ducks banded in Japan).
Passerine banding work were carried out mainly in two points of Kamchatka mainly:
a) Avacha River near Elizovo Town (Eastern Kamchatka - about 30 km from Petropavlovsk-Kamchatsky);
b) Upper part of Bistraya River (Central Kamchatka - about 180 km from Petropaviovsk-Kamchatsky).
Banding work on Avacha River was conducted in May - September 1998 by Nick Gerasimov
(collaborators of this project) with assistants other peoples. Banding work on Bistraya River was conducted
14-16 August by 8 peoples (including 3 Japanese omithologists) and 6-16 September during expedition with total

number of participants up to 20 peoples (including 7 Japanese ornithologists).

Results
1. Wintering birds studies:

Wintering birds studies were conducted in the 6 points (8 type of forests) from Pravaya Kamchatka
River to Sheveluch Vulcan. In total 1,697 birds of 25 species were counted. The density of wintering birds was
from +.3 to 280.8 individuals per square km in different types of forest. The highest density of birds were found
in forests from Picea ajanensis, Larix kantschatica and Betula kamtschatica near Bolshaya Kimitina River, the
lowest - in the forest from Betula ermani near Pravaya Kamchatka River. The most common species are

Willow Tit, Hawfinch and Common Redpoll (appendix, table 1).

2. Breeding biology studies

During breeding biology researches we investigated birds which inhabited Central Kamchatka Valley.
Main studied areas were:
1. Plotnikova River (Mainly near mouth of Sukhaya River -tributary stream) We studied this area 7-26 June
1998. Other materials from some previous years (1993-1995) were used. In 1998, relative abundance of birds
were studied (appendix, table 2), 35 alive nests of 16 species were measured and described. Additionally some
old (last years) nest were described. 25 June, research of vertical distribution of nesting Passerine birds was made
along Sukhaya River (tributary stream of Plotnikova River) from 180 m to 660 m of altitude above sea level
{appendix, table 3). Using, received 1992-1995 and 1998 data draft of article <<Data about breeding ecology of
Passerine birds of Plotnikova River>> are prepared.
2. Pravaya Kamchatka River This place is interested for us because high flood-land forest are located
here for 500-550 m altitude above sea level. We studied this area 30 June- 1 July, 17- 18 July, 26 July. During
investigation relative abundance of birds were studied (appendix, table 4), 15 alive and some old nests of 9
species were measured and described. We plan continue investigation of this place on the next year with
preparing of articles about breeding biology of birds of that area.
3. Tayezhniy Reserve. We studied this area 1-3 July. Fir-tree forest and high combined forests of this area

was interested for us. During investigation relative abundance of birds were studied (appendix, table 5),
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some neslts were measured and described.

4. Kamchatka River Valley (near mouth of Shchapina River) We are interesting different types of combined
forests in that area. We studied this area 3-5 July. During investigation relative abundance of birds were
studied (appendix, table 6), 26 alive and some old nests of 12 species were measured and described. Continuation
of releasers in this area is very interested for us.

Additionally we investigated forests around Esso Village 10-21, 25 July and area of upper basin of
Moroshechnaya River (Anava River and some tributary streams) 21-25 July. Relative abundance of birds in main
habitats of Anava River area is showed in appendix, table 7. All days in June-July between trips to Central
Kamchatka we studied breeding biology of birds in are a near Petropavlovsk-Kamchatsky and Avacha River.

In total more than 130 nests of 22 small passerine species were found during June-July 1998.

Table 2. Number of banded birds on Kamchatka in 1998.

| No Species Number of banded birds in 1998
Bistraya River Other Total
6-16 September
1 | Gray Wagtail 6 33 39
2 White Wagtail 21 18 39
3 Indian Tree Pipit 159 7 231
4 Pechora Pipit 7 2 9
5 Water Pipit 55 1 56
6 Siberian Rubythroat 37 4 8i
7 Swinhoe’ Red-Tailed Robin - 7 7
8 Siberian Blucchat 17 4 21
9 Bluethroat 1 - 1
10 | Gray-headed Thrush 56 - 56
11 | Middendorft’s Grasshopper Warbler 10 20 30
12 | Lanceolated Grasshopper Warbler 2 - 3
13 | Arctic Warbler 100 39 139
14 | Dusky Warbler 3 - k!
15 | Red-Breasted Flycatcher 7 217 224
16 | Sooty Flycatcher - 1 1
17 | Gray-spotted Flycatcher 4 2 6
18 | Rustic Bunting 801 33 834
19 | Yellow-breasted Bunting 2 - 2
20 | Gray Bunting 9 6 15
21 | Reed Bunting 129 12 141
22 | Orental Greenfinch 2 29 31
23 | Brambling 42 12 54
24 | Scarlet Finch 4 36 40
25 | Bullfinch - 2 2
Total Passerine 1475 589 2064
26 | Lesser Sported Woodpecker 6 2 8
27 | Grate Sported Woodpecker 1 1
28 | Common Sandpiper 1 1 2
29 | Gray-tailed Tattler 2 2
30 | Orental Cuckoo 1 1
31 Boreal Owl 4 4
32 Spamrow Hawk | |
Total nonpasserine 16 2 18
Total 1491 592 2083
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3. Birds migration studies

During May - September 1998 in total 2,083 birds of 32 species were banded in Kamchatka Peninsula
including 2,061 passerine birds of 25 species (table 2). About 1,600 birds were banded on Bistraya River (this
point was choose as main banding place) 14-16 August and 6-16 September 1998. Three Japanese omithologist
were participants in banding 1-16 August and seven - in banding 6-16 August. More than 400 birds were banded
on the bank of Avacha Riyer (we use that point from 1993) during late May to late September 1998. In
additional some birds were banded in the nest or near the nest during June-July on Plotnikova River,
Pravaya Kamchatka River, Kekuk River.

We investigate some additional area which can be interesting for future banding work. Plotnikova Rive
and Mumach River in Central Kamchatka can be suitable, but number of binds during migration need be checked.
Delta of Avacha River in Easterm Kamchatka are suitable, but number of peoples (mainly fisherman) are too high.
Vestnik River and Nalicheva River on Eastern Kamchatka can be suitable for banding, but high number of bears is
the reason that such work can be difficult and dangerous for peoples.

15 recoveries were received including 11 domestic recoveries of 7 species, 2 foreign recoveries of birds

banded in Kamchatka (Reed Buntings) and 2 recoveries of birds banded abroad (Reed Buntings) (table 3).

Table 3. Recoveries of Passerine birds which were received during banding work 1998

Banded Recovered
Species I Ring No ] Place [ Date Place ] ate
Domestic recoveries
Phulliscopus VS-28011 Ebzovo Town, 270797 | Elizovo Town, 13.06.98
borealis Kamchatka, Russia Kamchatka, Russia
Erithacus XD823451 | Elizovo Town, 15.06.97 | Ehzovo Town, 31.05.98
calliope Kamchatka, Russia Kamchatka, Russia
Philliscopus X1)823465 | Elizovo Town, 26.06.97 | Elizovo Town, 13.06.98
borealis Kamchatlka, Russia Kamchatka, Russia
Carpodacus XD823467 | Ehzovo Town, 10.06.97 | Elizovo Town, 50798
erythrinus Kamchatka, Russia Kamichatka, Russia
Motaalls alba XD823469 | Ehzovo Town, 29.06.97 | Ehzovo Town, 20.06.98
Kamchatka, Russia Kamchatka, Russia
Motaalla XD823483 | Fhzovo Town, 3.07.97 Elizovo Town, 10.07.98
cenerea Kamchatka, Russia Kamchatka, Russia
! Motacllaalba | XDD823186 | Elizovo Town, Elizovo Town, 210698
i Kamchatka, Russia Kamchatka, Russia
Embenza XS§-32120 | Bistraya River, 7.09.97 Bistraya River, 9.09.98
i schoenictus Kamchatka Russia Kamchatka Russia
Embenza XS8-32127 | Bistraya River, 7.09.97 Bistraya River, 9.09.98
schoeniclus Kamchatka Russia Kamchatka Russia
Embeniza X8-34056 | Bistraya River, 9.09.97 Bistraya River, 8.09.98
rustica Kamchatka Russia Kamchatka Russia
Embensza XS$-31263 | Bistraya River, 8.09.97 Bistraya River, 80998
rustica - Kamchatka Russia Kamchatka Russia
Foreign recovernies
Embenza X1)823477 | Elizovo Town, 18.06.97 | Nanaemachi 19.10.98
schoeniclug Kamchatka, Russia Hokkaido, Jepan
Embensza XS-32831 | Bistraya River, 16.08.98 | Sagata, Niigata-city, | 1.11.98
schoeniclus Kamchatka Russia Japan
Recoveries of birds banded abroad
FEmberiza 2P-89140 | Ushikunuma, 28.10.97 | Bistraya River, 10.09.98
schoeniclus Ibaraki-pref. Japan Kamchatka Russia
Embeniza 2K-38604 Kabukurinuma, 25.1096 | Bistraya River, 14.09.98
schoeniclus Miyagi-pref. Japan Kamchatka Russia
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During 1998 we continue collected information about birds rings from foreign countries which were
taken from shot ducks. After spring hunting season from hunters and hunting officers we received 16 rings of
ducks (table 4). We will continue receive rings during late autumn - winter (rings after autumn hunting season).
Now we have information about some hundreds rings which were attached for ducks at Japanand recovered

from Kamchatka. Additionally one ring from Black-headed gull was received (table +).

Table 4. Recoveries of ducks which were banded in Japan (data collected during 1998)

Banded Recovered
Species | Ring No. Place Date Place Date

Anas acuta 092-57622 |Saitama,Koshigava,[01.12.86 |Elizovsky Dist. 00.05.98
Saitama Pref.

Anas acuta 10A 08 113]Shinhama,lchikawa,|13.11.89 |Nalycheva 17.05.98
Chiba Pref. River,Elizovsky Dist.

Anas acuta 10A-20512]Saitama,Koshigaya,|27.11.91 |Avacha River 9-17.05.98
Saitama Pref,

Anas acuta 10A-21377|Shinhama,lchikawa, [05.02.91 |Seacost near 14.05.98
Chiba Pref. Potropavlovsk-

Kamchatsky

Anas acuta 10A-26802 |Shinhama,Ichikawa, [19.11.92 INMouth of Avacha 9.02.98
Chiba Pref. River

Anas acuta 10:\--29306 |Saitama,Koshigava, [07.02.92 |Elizovsky Dist. 00.05.98
Saitama Pref.

Anas acuta 10A-32675]Saitama,Koshigaya,|18.11.92 |Korirevsk Town, 9-14.05.98
Saitama Pref. Ust-Kamchatsky

Anas acuta 10A-51741{Saitama,Koshigava, ]19.12.94 |Elizovsky Dist. 00.05.98
Saitana Pref,

Anas acuta 10A-52.167|Saitana,Koshigaya,|17.11.95 |Elizovsky Dist. 00.05.98
Saitana Pref.

Anas acuta 10A- 60528 )Saitana,Koshigava, [18.12.96 |Kozirevsk Town, 9-1.1,05.98
Saitana Pref. Ust-Kamchatsky

Anas acuta 10A-60967 |Saitama,Koshigava,|13.02.97 |Kozirevsk Town, 9-14.05.98
Saitama Pref. Ust- Kamchatsky

Anas acuta 10A-61899]Okabe, Fukushima, [06.02.98 [Mouth of Avacha 9-1.1.05.98
FFukushima Pref. River

Anas acuta 10A-65 111 {Shinhama,lchikawa, }21.12.97 |Kozirevsk FTown, 9-11.05,98
Chiba Pref. Ust-Kamchatsky

Anas acuta 10A-65531|Shinhama,lchikawa,]16.01.98 |Avacha River 9-14.05.98
Chiba Pref.

Anas penelope  |092-57018 |Shinhama,lchikawa,[|09.11.87 |Bolshaya River 12.05.98
Chiba Pref.

Anas penclope  [09A-12807|Shinhama,lchikawa,|15.02.91 |Elizovsky Dist. 00.05.98
Chiba Pref.

Larus ridibundus|08A-06906 | Tama-River, 28.12.91 |Elizovsky Dist. 00.07.98
Kawasaki,
Kanagawa Pref.

List of prepeared and working articles base of materials which were collected during carry out of
the project:

1. Materials on wintering birds numbers in the Kamchatka River Valley.

2. Data about breeding biology of I’asserine birds on Plotnikova River, Kamchatka,

3. Rustic Bunting on Kamchatka.

4. Materials about ecology of Swinhoe's Red-tailed Robin.
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List of banded in Kamchatka birds species (scientific names).

1. Phalacracorax pelagicus 30. Anthus hodgsoni

2. Cygnus cygnus 31. Anthus gustavi

3. Anser fabalis 32. Anthus spinoletta

4. Anas penelope 33. Erithacus sibilans

5. Histrionicus histrionicus 34. Erithacus calliope

6. Larus schistisagus 35. Turdus obscurus

7. Larus ridibundus 36. Locustella ochotensis
8. Larus tridaetyla 37. Locustella lanceolata
9. Sterna hirundo 38. Phylloscopus borealis
10. Stema paradisaea 39. Muscicapa sibirica

11 Stercorarius parasiticus 10. Muscicapa griseisticta
12. Calidris subminuta 41. Ficedula parva

13. Calidris ruficlis 42. Parus montanus

14, Calidris alpina 43. Sitta europaca

15. Tringa hypoleucos 44. Emberiza rustica

16. Tringa brevipes 45. Emberiza schoeniclus
17. Tringa cinercus 16. Emberiza aureola

18. Phalaropus lobatus 47. Emberiza variabilis

19. Uria lomvia 48. Plectrophenax nivalis
20. Lunda cirrhata 19. Fringilla montifringitia
21 Falco subbiiteo 50. Carduelis sinica

22. Acthia pygmaca 51. Acanthis flammea

23. Cuculus saturatus 52. Leucosticte arctoa

21, Dendrocopos major 53. Carpodacus erythrinus
25. Dendrocopos minor 54. Pyrrhula pyrrhuia

26. Alaude arvensis 55. Coccothraustes coccothraustes
27. Motacilla alba 56. Corvus corone

28. Motacilla flava 57. Corvus corax

29. Motacilla cinerea
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Appendix

Table 1. Density of wintering birds (individuals/sq. km.) in different types of forest in
Central Kamchatka Vallcy.

Species Type of forest *

1 2 3 4 S 6 7 8
Falco columbarius 0,1
Tetrao parvirostris 9,2 0,4 08 0,5
Lagopus lagopus 2,5
Surnia uhila 1,0 1,3 1,0
Aegolius funereus 0,4 0,6
Dendrocopos major 1,0 0,4 1,3
Dendrocopos minor 1,5 038 6,6 20 32 1,7
Picoides tridactylus 0,8 1,3 1,1
Corvus corax 0,4 0,4 0,5 0,4 0,2 0,2
Corvus corone 1,7 1,2 14,7 0,8 0,1
Pica pica 0,8 1,5 0,8
Nucifraga caryocatactes 1,8 1,3 29
Coccothraustes 6,1 1,7 27,5 57,3 66,0 19,7
coccothraustes
Pyrrhula pyrrhula 6,7 4,0 4,7 1,4
Bombyecilla garmulus 3,4 1,1
Acanthis flammea 9,1 16,1 63,4 7,5 92,3
Carduelis spinus 1,7
Sitta curopaea 33 15,7 6,5 51 5,6
Aegithalos caudatus 13,6
Parus ater 1,6
Parus montanus 27,2 1033 | 90,0 1373 | 116,1 93,2 95,6 48,1
Total 443 | 1294 | 999 | 201,2 [ 2338 | 2808 | 114,2 | 166,1
Notes (*):

1.

2.

3.

Forests from Betula errnani near Pravaya Kamchatka River. 450-650 m altitude above sea level.
Length of count 14,2 km.

Deciduous forests from Pupulus komarovii, Alnus hirsuta, Betula ermani and Betula kamtschatica
near Sheveluch Vulean. 100-150 m altitude above sea level. Length of count 12,0 km. -
Flood-lands forests from Chosenia nakai, Alnus hirsuta and Salix sp.; Pravaya Kamnchatka River
450-550 altitude above sea level. Length of count 12,1 kin.

Flood-lands forests from Pupulus komarovii, Chosenia nakai, Alnus hirsuta and Salix sp.;
Kamchatka River near Milkovo Village. 100 mn altitude above sea level. Length of count 10,2 kan.
Flood-lands forests from deciduous and conifers trzes: Kamchatka River and Bolshaya Kimitina
River. 100-200 m altitude above sca level. Length of count 24,8 km.

Forests from Picea ajanensis, Larix kamtschatica and Betula kamtschatica near Bolshaya Kimitina
River. 180-250 m altitude above sea level. Length of count 23,5 k.

Forests from Picea ajanensis, Lanix kamtschatica and Betula kamtschatica near Sheveluch Vulcan.
100-150 m altitude above sea level. Length of count 36,0 km.

Forest from Picea ajanensis with add Betula kamtschatica. Tayozhniy Reserve. 250 m altitude above
sea level. Length of count 20,8 kin.
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Table 2. Relative abundance of birds in Plotnikova River.

N Species Relative abundance
Flood-lands | Birch forest Alus*
forest

1 Mallard .s . .
2 Green-winged Teal s - .
3 Red-Breasted Merganser - - .
4 Common Tern * - -
S Wood Sandpiper ‘ - .
6 Common Sandpiper . - -
7 Steller’s Sca-cagle - - -
8 Rough-legged Buzzard - LR .
9 Hobby B . =
10 | Hawk Owl - . .
11 | Short-cared Owl - . -
12 | Common Cuckoo b see sax
13 | Onental Cuckoo xe= xen nex
14 | Lesser Spotted Woodpecker == bk *
15 | Skylark - - =
16 | Yellow Wagtail .. . e
17 | Gray Wagtail == - .
18 | White Wagtail . 2

19 | Indian Tree Pipit .. b wee
20 | Brown Shnke . = *
21 | Siberian Rubythroat nxx e ==
22 | Swinhoe’ Red-Tailed Robin e - .
23 | Gray-headed Thiush bl e .
24 1 Middendorft's Grasshopper Warbler =5 s e
25 | Lanccolated Grasshopper Warbler = - -
26 | Arctic Warbler =an aen =
27 | Red-Breasted Flycatcher b ‘"

28 | Sooty Flycatcher . . .
29 | Gray-spotted Flycatcher b . *
30 | Willow Tit == .o e
31 Nuthatch bl ..

32 | Rustic Bunting see sese s
33 | Yellow-breasted Bunting - . =
34 | Gray Bunting .. - .
35 | Reed Bunting . - sew
36 | Orental Greenfinch wun L] .
37 | Common Redpoll == .- *
38 | Brambling *e .. .
39 | Scarlet Finch e - “as
40 | Bullfinch .. . »s
41 | Nutcracker * b .
42 | Black-billed Magpic s - .
43 | Camion Crow == = B
41 | Raven * 2 5
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Table. 3. Vertical distribution of nesting Passerine birds along Sukhaya River.

Species Altitude above sea level (m)
Low Level Upper level

Gray Wagtail - 580
Swinhoe’ Red-Tailed Robin - 460
Gray-headed Thrush . 500
Ducky Warbler 560 .
Rustic Bunting - 460
Brambling - 400
Scarlet Finch - 540

Table 4. Relative abundance of birds in Pravaya Kamchatka River area; 7-26 June
1998.

N Species Abundance
Flood-lands forest Birch forest
1 Commeon Sandpiper == -
2 Steller’s Sea-cagle = -
3 Rough-legged Buzzard * -
4 Hobby ®E -
5 Commion Cuckoo *x -
6 Ornental Cuckoo b -
7 Great sported Woodpecker = » =
8 Lesser Spotted Woodpecker d *
9 Gray Wagtail .= .
10 | White Wagtail = -
11 | Indian Tree Pipit - e
12 | Swinhoe’ Red-Tailed Robin ** e
13 | Gray-headed Thrush . *
14 | Lanceolated Grasshopper Warbler -
15 | Arctic Warbler - *
16 | Red-Breasted Flycatcher ik ..
17 | Sooty Flycatcher N
18 | Gray-spotted Flycatcher h *
19 | Willow Tit b e
20 | Nuthatch == N
21 | Rustic Bunting bl s
22 | Oriental Greenfinch b e
23 | Common Redpoll e b
24 | Brambling o b
25 | Scarlet Finch e .
26 | Bullfinch b N
27 | Hawfinch - -
28 | Nutcracker - -
29 | Camion Crow N -
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Table §. Relative abundance of birds in Tayozhniy Reserve arca; 1-3 July 1998

No

Species

Abundance

Fir-tree
forest

Flood-land
forest

High

combine
d forest

Rarefied
combined
forest

00NN e N

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Hobby

Hawk Owl

Boreal Owl

Black Capercaillie
Great Sported Woodpecker -

Indian Tree Pipit -

Swinhoe’ Red-Tailed Robin -

Sibenan Bluechat -
Gray-headed Thrush b
Lanceolated Grasshopper Warbler -

Arctic Warbler **
Red-Breasted Flycatcher -

Gray-spotted Flycatcher *
Willow Tit
Coll Tit ke
Nuthatch i
Rustic Bunting
Yellow-breasted Bunting -
Common Redpoll
Brambling bk
Scarlet Finch
Bullfinch *

Hawfinch -

Nutcracker b
Carrion Crow -

" % w0

- R R

LA

= xR

=¥

Table 6. Relative abundance of birds in the high combined forest

in Kamchatka River

Valley. Area near mouth of Shchapina River; 3-5 July 1998.

No

Species

Abundance

Grate Spotted Woodpecker
Lesser Spotted Woodpecker
Siberian Bluechat
Gray-headed Thrush -
MiddendorfT's Grasshopper Wabler
Arctic Warbler
Red-Breasted Flycatcher
Sooty Flycatcher
Gray-spotted Flycatcher
Willow Tit

Long-tailed Tit

Nuthatch

Rustic Bunting

Onental Greenfinch
Comimon Redpoll
Brambling

Scailet Finch

Bullfinch

Hawfinch

Nutcracker

Carnion Crow

LR

LR

-w

.
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Table 7. Relative abundance of birds of Anava River (tributary of Moroshechnaya
River) and adjacent arcas; 21-25 July 1998,

No Species Abundance
Tundra and | Flood-lands | Birch forest
lakes forest

! Red-throated Loon b - :
2 Been Goose ld = -
k) Mallard - . :
14 Green-winged Teal = - :
5 Red-Breasted Merganser - . .
6 Long-talled Skua e - :
7 Parasitic Skua .. - .
8 Slaty-backed Guil L - .
9 Mew Gull =a . :
0 Common Tem - = .
1 Long-toed Stint i - .
12 | Dunlin == - .
13 | Wood Sandpiper = - :
14 | Common Sandpiper - = -
15 | Black-talled Godwat a8 N -
16 | Rough-legged Buszard - - i
17 | Hobby . . -
18 | Short-cared Owl £x = .
19 | Ptanmigan e - :
20 | Comumon Cuckoo - il -
2) Oriental Cuckoo - == bk
22 | Lesser Spotted Woodpecker - = =
23 | Skylark . . i
24 Yellow Wagtal men - .
25 | Pechora Pipit e - :
26 | Indian Tree Pipit - == b
27 | Brown Shrke - .. -
28 | Siberian Rubythroat - - b
29 | Gray-headed Thrush - =i -
30 | MiddendorTs Grasshopper Warbler - .- ==
31 | Lanceolated Grasshopper Warbler - axe .
32 | Arctic Warbler - bl .
33 | Dusky Warbler - se .
31 | Red-Breasted Flycatcher - Eae “=
35 | Sooty Flycatcher - e .
36 | Gray-spotted Flycatcher - - ==
37 | Willow Tit - o ==
38 | Nuthatch - == =
39 | Rustic Bunting an= s
40 | Lapland Longspur - - .
41 Oniental Greenfinch - b N
42 | Commeon Redpoll - = s
43 | Brambling - = A
41 | Scarlet Finch - - -
45 | Bullfinch - . *e
46 | Hawfinch - - -
47 | Nutcracker - * .
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Table 8. Number of banded Passcrine birds on Kamchatka in 1995-1998.

N Species Number of banded birds
199§ 1996 1997 1998
1 Yellow Wagtail - 1 - -
2 Gray Wagtail - 10 60 39
3 White Wagtail - 2 13 39
4 Indian Tree Pipit 9 110 232 231
5 Pechora Pipit - i 9
6 Water Pipit - 4 7 56
7 Siberian Rubythreat 22 86 102 81
8 Swinhoe’ Red-Taled Robin - 3 3 7
9 Siberian Bluechat - 6 21
10 | Bluethroat - - 1 1
11 | Gray-headed Thrush - - 10 56
12 | Middendorft’s Grasshopper Warbler 20 67 20
13 | Lanceolated Grasshopper Warbler - - - 2
14 1 Arctic Warbler 4 27 154 139
15 | Dusky Warbler - - 1 2
16 | Red-Breasted Flycatcher - - 236 224
17 | Scoty Flycatcher - - 2 1
18 | Gray-spotted Flycatcher - - 6 6
19 | Rustic Bunting ] %0 453 834
20 | Yellow-breasted Bunting - - 5 2
21 | Gray Bunting - 9 8 15
22 | Reed Bunting - - 45 141
23 | Little Bunting - - 1 -
24 iental Greenfinch 3 1 4 31
25 | Brambling 9 60 s 54
26 Scarlet Finch 7 - 23 40
27 | Bullfinch - - 8 2
Total i 49 446 1463 2064

Table 9. Number of banded birds in Kamchatka, Russia (1966-1998)

L 1 1960s 1970s 1980s 1990s Total
Swans - - ‘ 8 - 8
Geese - - 603 755 1,358
Ducks 7 - 1 - 8
Gulls 106 1,605 8,788 480 10,979

Waders 3 - 52 27 85
Auks 7 - - . 7
Cormmorants 13 - - - 13
Falcons and Howks - - 1 3 4
Owls - - - 4 4
Woodpeckers - 1 5 16 16
Cuckoos - - - 1 1
Passerine 73 177 1,236 5516 7,263
Total 209 1,793 10,694 6,802 19,745

-86-




Table 10. Records in Japan of Anscr fabalis banded by standard metal leg ring and
marked by plastic neck ring with individual code on Kamchatka Peninsula in 1984-
1995 (data about obscrvations in Japan presented by JAWGP)

Year | Marked(banded) | Observed in Japan | Recoveries (%)
1984 4 1 2,9
1985 74 5 6,7
1986 16 14 87,5
1987 126(129)* 112 889
1988 18(240)* 37 97,4
1989 144 126 87,5
1990 203 187 92,1
1991 135 133 98,5
199 79 .ve -
1993 151 -
1994 79 -
1995 108 - -
Total 1187(1392)* 615 79,944

* . not all banded birds were marked

**.nodata

*** . inaverage for 1984-1991

Table 11. Resighting records in Japan of Larus ndibundus marked in the breeding
colony in the delta Avacha River, Kamchatka in 1990 and 1991 (data about

obscrvations in Japan presented by Hisashi Sugava).

Year

Banded

Observed in
1990/91

Observed in

1990/91

Observed in
1990-92

1990
1991

330
150

21

12
S

26
S

Table 12. Recoveries and observation in Japan of Lanus ridibundus banded in the
breeding colony in the delta Avacha River, Kamchatka in 1973-1974, 1978-1984, 1988
(data about recoveries and obscrvations from Japan presented by Hisashi Sugava).

Year Banded Recoveries Observed with rings
Juvenile adult

1973 63 2 - -
1974 373 3 - -
1978 1084 12 13 0
1979 0 - 0 75
1980 2600 36 236 ]|
1981 608 2 25 120
1982 3000 31 113 177
1983 800 3 no data

1984 500 no data

1988 1280 ~ no data

Total 10288
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Summary
Saunder's Gulls are ranked as "Endangered" species of the Red List of [UCN. This research
project aims to make clear the ecology of the Gulls by banding individual and tracing route of

migration. In the Chinese side, mainly the banding are done for chicks. Investigation on habitat

conditions on both breeding and migration sttes will be made t00 on the Chinese side and the

Japanese sides. To make clear the habitat use and migration route will be indispensable for the

conservation of this "Endangered" species.

Japanese experts attached yellow flags to 22 Gulls at Sone-tidal flat, Japan in 1996 winter. 21

of them came back in 1997 winter. Similarly the Gulls with red flag, which stayed at estuary of

Yoshino-river, Tokushima Pref. and Kamo-river, Ehime Pref. in 1996, were confirmed at same

places in 1997. Wintering site of the Gulls is not only Japan but also southern China. Chinese

experts recognized the Gull with yellow flag in Jiang Su Province, China.
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In 1998 surmmer, we recognized 8 colonies at 5 regions. Details are 1 colony at east estuary of
Shuangtai River and 7 colonies at west estuary of the River. 2,369 Gulls were counted at 8 colonies
and 166 Gulls were counted on tidal flats. We estimated the total of Gulls is about 2,500. 95 Guils
were attached red colored flags and metal rings. We recognized 3 Gulls with red flag in 1998,
which were banded on this natural reserve in previous year.

These things suggest that Saunder's Gulls have high returning ratic and they use repeatedly
breeding and wintering sites.
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Sustainable Use and Preservation of Plant Resources
on Mt. Emei, Sichuan, China

Zhu Zhengyin, Luo Minghua

Abstract

Mt. Emei (3099 m as.l., 29°31.5'N, 103°21.5’E) is located in Sichuan, China. This mountain is a veritable
DNA bank of plants. On the basis of our investigation over the year, we have completed a list of plant species of Mt.
Emei, and described their distribution. Of 1294 plant species recorded, 101 were endemic to this mountain,
and 28 were ranked as the most important for conservation in China. We ranked the species as endangered,
endemic, rapidly-reducing, rare and common species. A vegetation map was also prepared. Based upon
the floristic and vegetational characteristics of Mt. Emei, some methods for preservation and sustainable

use of plant resources were outlined and discussed in this paper.

Introduction

The forest of Mt. Emei is a vital resource for the life of the local people, because it plays an important
role in maintaining the ecological balance and preventing severe droughts and floodings of the region. It is
designated as "Natural and cultural heritage of the world". It is a good site for scientific research and education, as
well as for tourism. Therefore, it is worthy of careful preservation. Studies on the forest vegetation on Mt.
Emei have been undertaken by Li (1984) and Tang and Ohsawa (1997). Zhang and Zhu (1981), and Zhu
(1988-1997) have studied the medicinal plants of Mt. Emei. However, the study on the sustainable use and
preservation of plant resources and vegetation on this mountain is still limited. We made a thorough investigation
of the plant resources to provide scientific evidence for the importance of the floristic characteristics of this
mountain.

The authors wish to give their special thanks to Prof. Dr. Masahiko Ohsawa, and to Ms. Cindy Q. Tang
who, through careful reading of the manuscript, did much to clarify and organize the presentation. And we
also thank Dr. Keiichi Oono for his valuable advice and suggestions. The funds for this research were provided by
the Nature Conservation Society of Japan (NACS-)).

Study site and methods
Study site

Mt. Emei (3099 m a.s.l,, 29° 34.5'N, 103° 21.5' E) is located in south-central Sichuan, China. The
mean annual temperature is 17.2°C and 3.0C for Emeishan City (a foothill) and Jinding (one peak of this mountain),
respectively. Mean annual precipitation is 1528 mm and 1756 mm, respectively. The soil types of Mt. Emei are

diverse, including yellow soil, yellow-brown soil, deep brown soil and podzolic soil in an altitudinal order.

(Sichuan School of Chinese Materia Medica, Emeishan, China)
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Methods

We collected samples from the field for most species, and prepared dry herbarium specimens to confirm
our identification. The specimens were deposited in the Department of Botany, Sichuan School of Chinese Materia
Medica, Emeishan, China. We followed the three forest zones clarified by Tang & Ohsawa (1997), namely 1) the
evergreen broad-leaved forest zone at 750-1500 m, 2) the mixed forest zone at 1500-2500 m, 2a) the evergreen and
deciduous broad-leaved mixed forests at 1500-2000 m, 2b) the broad-leaved and coniferous forests at 2000-2500 m,
and 3) the coniferous forest zone at 2500-3099 m. Based on this principal pattern of vegetation distribution, we
carried out our own investigation and observation for drawing the vegetation map of Mt. Emei. The dominants
were decided by species abundance, i.e., the number of individuals, and communities were named by their

dominant species.

Results and discussion
The plant species and their distribution

There were 1294 plant species in 183 families, including 80 pteridophyte species in 33 families and
1214 phanerogamic species in 150 families (Table 1). Among the 1294 phanerogamic species, there were 299
evergreen tree species, 245 deciduous tree species, 634 herbaceous species and 116 liana species. Among all
the plants, 492 species were endemic to China, 79 species were endemic to Sichuan, 101 species were endemic
to Mt. Emei, 882 species were medicinal, 51 species were cultivated.

We divided Mt. Emei into the following four segments; alpine (3000-3099 m), subalpine (2070-3000 m),
middle montane (1000-2070 m), and low montane (600-1000 m). There were 103 species at 3000-3099 m, 271
species at 2070-3000 m, 897 species at 1000-2070 m, 851 species at 600-1000 m. Relic and endangered plants
were abundant below 2000 m. Most of the plant species were confined to only one segment or two segments.
Only a few plants were distributed in three segments.

The important plant species and their distribution

There were 361 important plant species belonging to 114 families (Table 1). Of the 361 species, 28 were
ranked as important species for conservation in China (Gao & Wu 1989), 101 were endemic to this mountain.
351 species were ranked as rare species because they were very much limited both in distribution and in
number of individuals. 265 plant species are considered as rapidly-reducing species by comparing the records
from 1975 to 1998. The reduced occurrence results from two major causes, i.e. a) many canopy trees were cut
down in the low and middle altitudinal zones during 1958-1975, meanwhile many herbs under the canopy
trees also died when they lost their dependent conditions, b) many medicinal plants were picked or uprooted
to be used as traditional Chinese medicine during 1966-1976.

The principal plant communities
The vegetation map is shown in Figure 1. In the map, twelve plant communities were classified as

follows:

1. The evergreen broad-leaved forest zones at 600-1500 m

1.1 Phoebe-Machilus community
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This community was distributed around the temples and in the gully below 1100 m. The canopy
trees were constituted by Phoebe zhennan and Machilus pingii. The canopy coverage was 50%-70%. The
stems of both Phocle zhennan and Machilus pingii were 30 m in maximum height and 40 ¢m in DBH on an
average. Some evergreen species, i.e. Machilus microcarpa var. omeiensis, Phoebe chinensis, P. sheareri var.
omeiensis, Turpinia affinis, llex macrocarpa, Castanopsis hystrix and Symplocos botryantha were found in the
subcanopy. The shrub layer was mainly comprised of Aucuba chinensis subsp. omeiensis, Eurya brevistyla,
Viburmuam brachybotryum, Ardisia crenata and Maesa montana. The ground layer was mainly constituted by
Begonia limprichtii, Elatostema spp., Selaginella spp. and some pteridophyte species.

1.2 Michelia-Ulicium community

This community was distributed at 850-1100 m. The canopy was dominated by Michelia martinii
and Hlicium henryi with maximum height of 33 m and an average of DBH 45 ¢m. However, some gullies
were dominated by Ficus henryi of 20 m in height and 30 cm in DBH on an average. The subcanopy layer
was constituted by Ficus henryi, Lindera pulcherrima var. hemsleyana, Sloanea hemsleyana, Phoebe zhennan,
Acer fabri, Machilus ichangensis, Lithocarpus spicatus and Nothophoele cavaleriei. The shrub layer was composed

of Aucuba chinensis subsp. onmeiensis, Pittosporum daphniphylloides, Ficus lacoratifolia and Rubus spp. The ground
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Figure 1. The map of vegetation of Mt. Emei, Sichuan, China.
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layer was mainly formed by Reineckia carnea, Elatostema spp. and some pteridophyte species.
1.3 Lithocarpus-Castanopsis community

The community was distributed at 1200-1500 m. The canopy coverage was 40%-90%. The trees were
15-25 m in height and 20-25 cm in DBH. The canopy layer was constituted by Lithocarpus cleistocarpus and
Castanopsis platyacantha. Other evergreen broad-leaved species, i.e. Castanopsis ceratacantha, Quercus oxyodon,
Lithocarpus viridis, Machilus pingii, Nothaphoebe cavaleriei, Cinnamomuni wilsonii, Gordonia acuminata, Manglietia
szechuanica, Acer fabri and Symplocos ernestii composed the subcanopy layer. In the subcanopy layer, there
were also some deciduous trees, such as Acer maximowiczii, A. franchetii, Euptelea pleiospermium and
Engelhardtia roxburghiana. The shrub layer was composed of Lindera setchuenensis, Actinodaphne cupularis,
Litsea populifolia, Dichroa febrifuga and Zanthoxyluni planispinum. The ground vegetation was mainly
composed of Iris japonica, Ophiopogon bockianus, Microsorium fortunei, Coniogramnie intermedia and Woodwardia
unigemmata. Lianas were also found, such as Millettia dielsiana, Hedera nepalensis var. sinensis, Actinidia
corincea, some of which climbed the stems of shrub, subcanopy and canopy trees.
Vot Lindera-Actinodaphue community

This community was distributed at 1100-1400 m. The canopy coverage was 70%-%0%. The stems were
20 m in height and 25 cm in DBH on an average. The forest canopy was dominated by Lindera megaphylla, L.
prlcherrima var. hemsleyana and Actinodaphne oneiensis. The subcanopy layer was composed of Daphniphyllum
macropodum, Wicium henryi, Manglictia szechuanica, Nethaphoebe cavaleriei, Cinnamomum longepaniculatum
and Quercus myrsinaefolia. Some deciduous trees such as Euptelea pleiospermum, Celtis vandervoetiana, Cornus
controversa were found in both canopy and subcanopy layers. The shrub layer was composed of Schefflera
delavayi, Stachyurus yunnanensis, llex chieniana, Dendrobenthamia capitata and Prunus trichostoma. The ground

layer was mainly formed by Pilea notata and some pteridophyte species.

2. The mixed forest zone at 1500-2500 m
2.1 Machilus-Pterostyrax-Prunus-Davidia community

This rather complex community dominated by many species was distributed at 1400-1600 m. The
canopy coverage was 70%-80% which was constituted by Machilus pingii, Pterostyrax psilophylla, Prunus
brachypeda and Davidia invelucrata. Stems were 15-20 m in height, c. 20 cm in DBH. The subcanopy layer
was shared by evergreen and deciduous trees, such as Acer maximowiczii, Rehderodendron macrocarpim,
Prunus grayana, Lithocarpus viridis, Lindera pulcherrima var. hemsleyana, L. prattii, Aesculus wilsonii, Decaisnea
fargesii and Cornus controversa. The shrub layer was composed of Rhododendron argyrophyllum, Enkianthus
chinensis and Sabia scluonanniana. The ground layer was mainly formed by Oxalis griffithii, Impatiens omeiana,
Elatostema spp. and some pteridophyte species.
2.2 Lithocarpus-Acer community

This community was distributed at 1600-2000 m. The canopy coverage was 50%-60%, and was
constituted by Lithocarpus cleistocarpus and Acer flabellatum. ‘The subcanopy layer was composed of Schima
sinensis, Pterocarya insignis, Juglans cathayensis, Carpinus fangiana, Tilia tuan and Cornus controversa. The
shrub layer was mainly composed of Decaisnea fargesii and Sinarundinaria chungii. The ground layer was
mainly formed by Hepatica yamatutai, Oxalis griffithii, Polygonun spp. and some pteridophyte species.

2.3 Lithocarpus-Castanopsis-Davidia community
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This community was distributed at 1650-1900 m. The canopy coverage was 70%-80%. The stems were
15-25 m in height and 30-35 cm in DBH. The evergreen trees such as Lithocarpus cleistocarpus, Castanopsis
platyacantha, C. ceratacantha, Nothaphoebe cavaleriei, Litsea elongata and Quercus oxyodon were found in both
canopy and subcanopy. Deciduous Davidia involucrata, Tetracentron sinense, Cercidiphyllum japonicum var.
sinense, Euptelea pleiospermum and Acer davidii also occurred in both canopy and subcanopy. The shrub
layer was composed of Hex yunnanensis, Camellia pitardii, Nothopanax davidii, Hydrangea villosa, Stachyurus
chinensis, Arundinaria fangiana and Decaisnea fargesii. The ground layer was mainly formed by [mpaticns
oneiana and Urtica fissa.
2.4 Lithocarpus-Acer-Abies-Tsuga community

This community was distributed at 2000-2300 m. The emerpent layer (20%-30% in coverage) was
constituted by Abies fabri and Tsugu chinensis. The canopy layer (40%-507% in coverage) was mainly constituted
by Lithocarpus cleistocarpus, Acer flabellatum and Taxus chinensis. The subcanopy was comprised of Acer
maximowiczii, Prunus pilosinscula, P grayana and Pterocarya insignis. The shrub layer was composed by
Enkianthus chinensis, Litsea veitchiana, L. cubeba, Rhododendran calophytum and R. strigillostin. The ground
layer was mainly formed by Arundinaria fangiana, Oxalis griffithii and Impatiens omeiana.
2.5 Abies-Tsuga-Acer-Prunus community

This community was distributed at 2300-2500 m. The canopy coverage was 70%-80%, and was
dominated by Abies fabri, Tsuga chinensis, Acer flabellatian, A. maximowiczii and Prunus grayana. The subcanopy
and shrub layers were composed of Acer laxiflorum, Betula luminifera, Sorbus wilsoniana, Meliosma cuaeifolia,
Viburauan cordifolivim, Rhododendron argyrophyllum, R. pachytrichum, Salix longiflora, Rhododendron spp., Ribes
spp. and Rubus spp. The ground layer was mainly formed by Polygonum suffultum, Arundinaria fangiana,

Cacalia tangutica, etc.

3. The coniferous forest zone at 2500-3099 m

Abies community

The Abies community was distributed at 2500-3099 m. Stems were 28 cm in mean DBHand 18 m in
mean height. The canopy coverage was 60%-90%. The subcanopy and shrub layers were composed of Salix
luctuesa, S. magnifica, Sorbus hemsleyi, S. wilsoniana, Spiraca spp, Ribes spp., Rhododendron ambigunm and R.

faberi. The ground layer was mainly formed by Polygonum spp., Arundinaria fangiana, etc.

4. The bamboo community and agricultural land at 550-750 m
There were bamboo communities around low altitudinal areas such as Yangchafong, Tianpingzi

and Liheba, and some rice and/or vegetable fields in the lowest areas below 750 m.

Methads of preservation and sustainable usze of plant resources

At present, nature conservation on Mt. Emei is not as good as it should be. We have proposed
tentatively eight sites for preservation of the relic, endangered, endemic, rare and rapidly-reducing plant
species (Fig. 2). The local people and tourists should not be permitted to enter the eight sites.
(1) Site 1 with ¢. 100 ha in area at Bao Guo Si around 600-700 m. There are 47 species to be preserved, such

as Phocbe zhennan, Alsophila spinulosa, Angiopteris omeiensis, Piper emeiense, Litsea xiangliaoshu, Zanthoxylum
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micranthum, Zingiber longyanjiang, Tropidia emeishanica, Ardisia jiajiangensis, Reineckia ercilua, efc.

(2) Site 2 with ¢. 40 ha in area at Wan Lian Si and Bai Long Dong around 700-1000 m. There are 18 species
to be preserved, such as Phoebe zhennan, Actinodaphne trichocarpa, Tapiscia sinensis, Camellia longicarpa,
Dendrobenthamia emeiensis, Porana sinensis, Ehretia dicksonii, Lonicera tragophylla, Acorus xiangyeus, Streptolirion
volubile, etc.

(3) Site 3 with ¢. 70 ha in area at Xi Shin Shuo and Chang Lao Ping around 1400-1600 m. There are 24
species to be preserved, such as Cephalotaxus oliveri, Salix omeiensis, Michelia wilsonii, Phocbe chinensis,
Pittosporium oneiensis, Yinguania oblonga, Emmenopterys henryi, Calanthe emeishanica, Smilacina henryi, Scutellaria
omeiensis, elc.

(4) Site 4 with ¢. 80 ha in area at Da Ping around 800-1600 m. There are 48 species to be preserved, such as
Struthiopteris eburnea, Amentotaxus argotaenia, Euptelea pleiospermum, Hepatica yamatutai, Manglietia
szeclhuanica, Evaraliopsis emeiensis, Pedicularis pteridifolin, Hemsleya omeiensis, Anoetochilus emeiensis, etc.

(5) Site 5 with ¢. 80 ha in area at Hong Chun Ping around 1200-1500 m. There are 52 species to be preserved,
such as Asplenium prolongatum, Dysosma versipellis, Parakmeria omeiensis, Lysionotus wilsonii, Aspidistra

omeiensis, Indocalamus emeiensis, Thalictrum omeiense, Michelia wilsonii, Toona sureni, Marsdenia carnea, elc.

‘\
1
@ Neserr (10 b prposid)

% Part speces Newse Reve o

Agrnn

§ o
/ iee
\‘\. . Li8% :.ly

Figure 2. The map of the proposed nature reserves for important plant species in Mt. Emei.
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(6) Site 6 with ¢. 100 ha in arca at San Xiao Dong, Jiu Lao Dong and Xian Feng Si around 1500- 1800 m. There

are 35 species to be preserved, such as Antrophyum obovatum, Aristolochia tuberosa, Coplis omeicnsis,

Cercildiphyliunt japonticum var. sinense, Magnolia sargentiana, Tetracentron sinense, Bergenia emeiensis, Davidia

involucrata, Vaccinium omeicnse, Hanceola omeiensis, elc.

(7) Site 7 with ¢. 100 ha in area at Lei Dong Ping around 2300-2600 m. There are 23 species to be preserved,

such as Taxus chinensis, Kingdonia uniflora, Aralia fargesii, Angelica omeiensis, Rlododendron williamsianim,

Stweertia emeiensis, Adoxa omeiensis, Arisaena omeiense, Tupistra tui, Dipelta yunnanensis, ele.

(8) Site 8 with ¢. 500 ha at Tai Zi Ping and Ming Yue An around 2300-2850 m. There are 25 plant species to

be preserved, such as Sabina squamata, Botrychium lunaria, Paconia mairei, Arabis emeiensis, Cassiope selaginoides,

Gentiana omeiensis, Morina bidleyana, Tricyrtis bakeri, Fritilliaria crassicaulis, Gymunadenia emeiensis, elc.
Many medicinal and important plants are worthy to be transplanted to other regions having conditions

approximating those of the original sites for sustainable use, omament and education. We propose to establish

four nurseries for cultivating their seedlings (Fig. 2). We think the nurseries could reduce the pressure for those

plants being subjected to picking and digging by local people and tourists.

(1) Nursery 1 at Shuang Shui Jing for cultivating seedlings of such species as Rhododendron faberi, R.

ambiguum, Abies fabri, Tsuga chinensis, Taxus chinensis, Fritilaria crassicaulis, Gentiana omeiensis and

Cinnamomum mairei.

(2) Nursery 2 at Nong, Dong, for cultivating seedlings of such species as Davidia involucrata, Cercidiphyllum

japonicum var. sinense, Telracentron sinense, Michelia wilsonii, Parakmeria omeiensis, Rehderadendron macrocarpum,

Emmenopterys henryi and Dalbergia hapeana.

(3) Nursery 3 at Heping and Bei Yan Wan for cultivating seedlings of such species as Dalbergia hapeana,

Amenotaxus argotaenia, Toona sinensis, Cephalotaxus oliveri and Phocbe chinensis.

() Nursery 4 at Huang Wan for cultivating seedlings of such species as Phoebe zhennan, Ginkgo biloba,

Encommia ulmoides, Engelhardtia roxburghiana and Camellia spp.
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Table 1. Checklist of the vascular plants in Mt. Emei.

Species considered to be important for conservation are presented in bold italic. The families are arranged by the order of “lconographia Cormophytorum Sinicorm™ (Institute of Botany, Academia
Sinica, 1972-76). Lifc form (AH, annual herb; BH, bicnnial herb; C, cavity stalk; CT, canopy trec; DCOT, deciduous conifcrous canopy tree; DS, deciduous broad-leaved shrub; DST, decidous broad-
leaved subcanopy tree; DSTS, deciduous broad-ieaved subcanopy tree or shrub; ECOT, evergreen coniferous canopy tree; ECS, evergreen coniferous shrub; ECT, evergreen broad-leaved canopy tree;
ES, evergreen broad-lcaved shrub; EST, cvergreen broad-lcaved subcanopy tree; ESTS, evergreen broad-leaved subcanopy tree or shrub; ET, evergreen trec; H, herb; HL, herbal liana; PH, perennial
herb; S, shrub; WL, woody liana). Altit. distr., Altitudinal distribution (0, 600-1000m; 1, 1000-2070m; 2, 2070-3000m; 3, 3000-3099m) with abundance class (r, rare; —, frequent; =, abundant; =,
domunant). CM, cultivated (C) or medicinal plant (M). Imp. rcason, reason for importance. |, important conscrvation species designated by Chinese government; En, Endemic sp. (%, endemic to Mt
Emei; A, endemic to Sichuan; O, endemic to China); Ra, rare species; Re, rapidly-reducing species.
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Fanuly Alut.distr Imp. reason  Chinese name Famuly / Species Lifefoom 0 1 2 3 CM | EnRaRe Cluncsc name
Speaies Lifefom O ! 2 3 CM | EnRaRe
P swemupinnatal H . M L 3
1. Psilotaccac P ovinatal H M |4 o7a)
Pilotum nudum (L) Grs H rtoc v M = x NNk Prendium aquilinum var. latusculum (D)) Und H = M [-§:4
2. Lycopodiaceac 16. Sinoptendaceac
Lycopodium clavatum L H e 0 M L Onychium japomcum (Thunb.) Kze H . M [$E=Y -3
L. cernuum L H ros M biiiBrcR XN 17. Adiantaceac
L. serratum Thunb. H roro M - o Ffr Adiantum capillus-venens L. H M SR
L. omelense Ching et Kung H roe - Cir s A. flabellulatum L H . M peigs Gl g
3. Sclaginellaceac A pedatum L, H M THE AR
Selaginclla uncinata (Deav.) Spring H = © M O Rz 1%, Gymnogrammac cac
4. Equisetacene Coniogramme affinia (Wall.) Chang H M PR LY B
Equisctum arvense L. H = - v M M C. intermedia Hier. H . MY B
E. ramosissimum Desf. H r e M AVRVIEA) 19. Athynaceac
5. Ophioglossaceac Diplazium lanceum (Thunb.) Prest H M B S -3
Ophioglossum thermale Kom, H 1 M = L WOE BN D, zeylanicum (Hook.) Moore H M L1 9 ¢ Y
6. Botrychiaceae Lunathynum acrostichotdes (Sw.) Chung H M - 448 3
Botrychisum lunana (L) Sw. H . rr M LI =P 215 oF °3 20. Aspicnuaceac
B. ternatum (Thunb.) Sw. H rororo 0 M 338 3 Asplenium prolongatum Hook. H M = = KHAME
7. Angiopendaceac A. tnchomancs L H KB
Angiopteris omeirnsis Ching H r M o KK ENEY 21. Thelypiendaceac
A. simica Ctung H © M PERERY Abacoptens penangiana (Hook ) Chang H . M Mt
8. Osmundaceac Glaphyloptendopus erubescens (Wall) Chung H (@) MR
Osmunda japorica Thunb H - <M * i Leptogramma scallan (Chnist) Cung H . L3823 3
O. claytoniana L. H - KXW Hypodematium crenatum (Forsk ) Kuhn H M iV 3
9. Plagiogyniaceac 22. Blechnaceae
Plagiogyria distinctissima Ching H - M O L Blechnum onenale L H . M * 0,58
10. Lygodiaccac Woodwardia japoruca (L.{.) Sm. H L4 M Fi0Red -3
Lygodium japonicum (Thunb.) Sw HL - — M bR W, unigemmata (Mak.) Naka H M RFRNT
11. Gleicheniaceae Struthiopteris eburnea (Christ) Ching H . M O * B3 1°%
Drcranoptens dichotoma (Thunb.) Bernh, H == M Qe 23, Onocleaceae
Hicriopteris glauca (Thunb.) Ching H == ' e Matteuccia struthiopteris (1.} Tod. H . M * SRR
H. chunensis (Ros.) Ching H == O e 24, Woodsiaceac
H. omeienesis (Kos.) Cung H = - O LS Ag] Woodsia polystichoides Eat. H M MR
12. Hymenophy llaceac 25. Cyatheaccac
Vandenbosctua nascana (Chnist) Chung H ror M O Ja - Alsophila spinulosa (Wall.) Tryon T M = Q= = i
13. Lindsacaccac Gymnosphacra metteraana (Hance) Tag,. H . FH R
Stenoloma chusanum (L.) Chung H r— o 0 M o, B 26. Dryoptendaceac .
14, Davalliaceae Cynomium falcatum (L.f)) Presl. H . M o 3.8
Nephrolepis cordifolia (L) Ching H [ M - e C. fortunci J.Sm H M 943
15. Ptendaccac Polysachum omeiense C.Chr. H . M O [ 3319:9 3
Piens nervosa Thunb. H M Kproan 27. Lomanopsdaccac
P. multifida Povr H P e M LT AR Bolbius heterochita (Presl) Ching H M KR
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Table 1 (contunued) Altit distr lmp. reason Altit.duistr. Imp. reason

Family/ Species Lifeform 0 1 2 3 CM | EnRaRe Chincse name Famuly/ Species Liteform O | 2 3 CM | En Ra Re Chinesc name
28. Polypodiaccac 7. Cephalotaxaceac
Drymotachium muyostuanum (Mak. ) Mak H oo v M Fe g™y Cephalotaxus fortunci Hook {. ECOT * ¢ + +« M =RE
Drynana baronu (Chnist) Diels H M O BRI 3 C. oliveri Mast. ECS -1 + ¢+ M = - ETZRE
D. fortune1 (Xze.) J.Sm H = = M L3 8. Taxaccac
Lepidogrammutis drymoglossondes (Bak ) Chung H - - M (@] “MOx Taxus chinensis (Pg.) Rehd. ECOT = r - « M Pa g fQvE A
L omeicnsis Ching H - - O REMnE Amentotaxus argotaenia (Hance) Pilger ECS < 1 » ¢ « O« « HIE
Lepisocus pseudoundus Ching H ¢ @] KR
L. thunbergianus (Kaulf) Cung H - - M 1A 9. Saururaceac
Microsonum forunet (Moor.) Cung H - -+ - M E AR AT 3 Gymnotheca involucrata Pei PH r ot + - M -« CIEHEE
Neocheiropteris palmatopedaia (Bak.) Chr. H P M e O o LR Hourtuynia cordata Thunb. PH ==+« « M [P
Neolepisorus ovatus (Bedd ) Chung H - -+ M T H. emeiensis 2.Y.Zhu et S.L.Zhang PH ¢t + « M As o« BUKE
N. ovatus . deltowdea (Bak ) Chung H -1+« + M O =Mmetn Saururus chinensis (Lour.) Bail! PH ¢« + = M O
Phymatodes hastata (Thunb.) Chung H rocor M g7 3 10. Piperaccac
Polypodium amoenum Wall. H roror 0 M @) KRS Piper emeiensis Y.C.Tseng WL - r + M = = » EENK
P. nippoaicum Mett. H - -« « M KR P. mantinui DC. WL O — ¢ ¢« + M 5 AR
Pyrrosia calvata (Bak.) Ching H — -« < M xan Piperomia reflexa (Lf.) A.Duetr, AH r r « = M = x GEN
P. drakeana (Fr.) Ching H -« M O BLOH 11. Chloranthaceae
P. petiolosa (Chr.) Ching H roroc o0 M C WO 0 Chloranthus holostegaus (H.-M) Pet et Shan PH M LRERE
P. lingua (Thunb.) Farw. H - -+ +« M Ot C. henry: Hemsl. PH o e M TR
29. Loxogrammaceac C. sessibfolius K.F.Wu PH r ¢ + « M Fay JupH Beg e
Loxogramme chinensis Ching H s oM L G LTRK Sarcandra glabra (Thunb.) Nakau S —t ¢« M =83}
L. salicifolia (Mak.) Mak. H L Kyt A Ak 12, Salicaccae
30. Antrophyaceae Populus adenopoda Maxim, DCT ¢ + + + CM Lo ]
Antrophyum obovatum Bak. H rroc 0 M O » = Kiyhiiex Salix babylonca L. ECT 1 ¢« + « CM LR
31. Marsileaceac S. hsinhsuaniana Fang DS e e e m A g (18]
Marsilea quadnifolia L., Ho o=+« « M ¥ S. longiflora Wall. ex Anderss DSTS ¢ ¢ o1 e KAERD
32, Salviniaccac S. luctuosa Levl. | A A Jal #EL
Salvinia natans (L.) All. H mosos v M oty S. magnifica Heml. DCT « « = = A i 83
33, Azollaceac S. wallichiana Anderss. DSTS « =+ - 5L
Azolla imbricata {Roxb.) Naki H =« v M WYLET S. omeienesis Schneid. DCT o+ ¢ v e * * R G
13. Juglandaceac
1. Cycadaceae Engelhardua roxburghiana Wall. ECT = — + Wi
Cycas vevahuta Thunb, ET -+« « CM N Platycarya strobslacea Sicb. et Zuce DCT = = - « M a2t
C. szchuanensis Cheng et LA.Fu ET r + « + CM - * TN Juglans cathayensis Dode DCT r r 1t *+ M i
2. Ginkgoaccac J. regia L DCT = - M [SE. 3
Ginkgo biloba L. DCT r + + =+ CM = O = [ Prerocarya insignis Rehd et Wils OCT =+ r 1 O R
3. Pinaceac P. stenoptera C.DC. DCT = Kk
Abies fabn (Mast ) Craib ECOT = + = - M A A P. hupehensis Sken DCT - r iR
Pious massomana Lamb. ECOT = + « = M LR 14, Betulaceae
Tsuga chunenus (Franch.)Pnta. ECOT - ¢ ~ - (@] ae Alnus cremastogyne Burkal! DCT ==+ - M BnA
4. Taxodiaceac Betula cylindrostachya Lindl. DCT » = » b3 104
Cryptomena fortunei Hooid. ECOT 1 = + + CM BE B. lumunufera H. Wink!. oCT - - - - P 3uged
Cunninghamua lanceolata (Lamb.) Hook. ECOT = = = & M A B. potaninii Batal. DSTS - = Ja¥ -1
Metasequioa glyptostroboides Hu et Cheng, DCOT = - - - C 37 Carpinus fangiana Hu DST + - . O = FERIE
S. Cupressaceac C. mollioma Hu DST * ¢ Bis e
Cupressus funcbas Endl ECOT — « « « M HIA Cory!lus ferox Wall. DCT « r « - e} £
Platycladus onentalis (L.) Franco ECS r + + + CM C M C. ferox Wall. var. tubetica (Batal ) Franch DCT * ¢ ¢ O Bas
Sabina chuncnws (L) Antoinc ECOT ¢ - = -+ M mHE 15. Fagaccac
S, squamata (Buch.-Hamuls.} Ars. ECS =+« 1 * Paiit ] Castanea mollssima Bl DCT = = » « M -3
6. Podocarpaceac C. benryr (Skam) Rehd. et Wils. DCT = -~ « « M 13-
Podocarpus macrophyltus (Thund.) D.Don ECOT ¢ + +« = M PO Castanopsis ceratacantha Rehd. et Wils. ECT - r + O LRUE
P. neriifolius D.Don ECOT r = + - M * Hot VI C. hystnx A.DC. ECT -« - a8
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Table 1 (continued) Alut.distr, Imp. reason Altat dustr, Imp. reason

Farmly/ Species Litefoorm 0 ! 2 3 CM I EnRaRe Cunese name Family/ Species lafefoorm 0 1 2 3 CM 1 En Ra Re Chinese name
Castanopsis plaryacantha Rebd. et Wils. ECT + = ¢ = o] REE Fagopyrum tatanicum (L.) Gaertn, PH — -+« + M B%.:34
Quercus myrsinacfolia Bl DST = ¢ - - VA =47 Polygonum aviculare L. AH - - - M b9t
Q. oxyodon Miq EST - - - - forg <32 P. piebeium R.Brouwn AR - - c M Y=t 1
Q. glandulifera BL OCT = - - - KRH P. capitatum D.Don PH — - * M A&B
Lathocarpus cleistocarpus Rehd. et Wils. ECT + = = cEEE P. cuspidatum Sieb. et Zucc. PH = - +« « M ®
L. spicatus Rehd. et Wils. ECT « - = - 8Lk P. hydropiper L. AH = - - - M XE
L. vinidis Rehd. et Wils. ECT +» — + - IG5 P. multiflocum Thunb. PH - - - M #ry

16, Ulmaccac P. perfoliatum L. AH = — c M BHE
Celus bungeana Bl DCT  » + » hatdh P. pinctorum Hems!. PH + » +» = M KRB
C. vandervoetiana Schneid. DCT ot ¢ N4 P. runcinatum Buch.-Ham AH - - = M 143, 44
Trema onentalis (L.) Bl EST ¢ - - - ATF 8 P. suffultum Maxim. PH =+« - - « M * & FHE

17. Mocaccae P. viviparum L. PH =« ¢ — = M pry=¥-1
Broussonetia papynfera(L.) Vent. DCT - M Wi Rumex forretii Biels PH <« ¢+« +« 1 M LI Y &' 13
B. kannok Sieb. et Zuce. DS = .« o+ o« M N 88 R. nepalensis Speeng PH = « M Ry
Cudrania tricuspidata (Carr.) Bur. ST - M A 25. Chenopodiaceae
Ficus benryr Warb. ECT = — Q ot ig Chenopodium album L. AH — + + « M (@] KR
F. heteromorpha Hemsl. S M et 4n C. ambrosioides L. PH = « = M R
F. laceratifolia Levl. ¢t Vant ES =+ ¢« ¢« M R 26. Amaranthaceae
F. lacor Buch.-Ham. ECT - - M O frpats Achyranthes hidentata Bl PH —r - « M e3 3
I. tikoua Bur. wL - M 5,8 3 A. longifolia Makino PH ¢ - M Q L b
F. martinii Levl. et Vant ES =+« +« + M 0] R Alternanthera philoxeroides (Mart.) Gniseb, PH -+ + M FTOET A
Humulus scandens (Lour.) Merr, HL =« «» « M [ei 4 Cyathula officinalis Kuan PH =1 « « M O -t
Morus alba L. DSTS = - M K 27. Nyetaginaccac
M. australis Poir DCT e M R Mirabilis jalapa L. AH -+ « - CM RAF

18. Urucaceac 28. Phytolaccaceac
Debregeasia edulis (Sieb. et Zuce.) Wedd. s =« ¢« ¢ M K Phytolacca acinosa Roxb. PH —t « = M (134
Elatostema spp. PH = = — « M L3 AN 29. Portulacaceae
Lecanthus wallichii Wedd. PH == . E A Portulaca oleracea L. AH =+« « M DU
Memonalis hurta (Bl.) Wedd. PH = ~ « + M KLY Talipum paniculatum (Jacq.) Gacrtn PH -t - « M +AS
Pilea potata C.H.Wright PH == - WKL 30. Basellaceae
Urtica fissa Pz PH ==+ + M i Boussngaultia gracilis var. pscudobaselloides Buley HL  ~ ¢+ + + M AAN

19. Protcaccae 31. Caryophyllaccae
Grevillea robusta A.Cunn. DCT - + - + M R Arenana yunnanensis Franch. AH ¢+ e ¢ P11 e

20. Olacaccac Cucubalus baccifer L. PH =t « « M R
Schoepfia emeiensis 7.Y.Zhu EST = =+ + M * x o REHLA Drymana coedata (L.) Willd AH =1+ + M I5guie

21. Loranthacene Sagina japonica (Sw.) Ohwi AHBHY— 1 - = M MR
Loranthus yadoriki Sicb, $ - -+ -+ M TRyt 32, Nymphacaceae
Macrosolen cochunctuncasis (Lour.) Van Tiegn. s - =+ - M L1212 Nymphaca tetragona Georga PH r 1+ < CM FFX
Viscum liquidambaricolum Mayata S =+ =M ok RN 33. Trochodendraceac

22 Anistolochiaccac Euptelea pleiospermum Hook f. et Thoms DSTS r = — - * JHEA
Anistolockia tuberosa C.P.Liang et S.M.Hwang PH rroc M » = RN 4. Cercidophyllaccac
A. heterophylla Hemsl WL M O = » RugEe Cercidophyllum japonicum var, sinense Siab. ot Imcc. DCT » = ¢ Q= e
A. moupinensis Franch. WL oo - M O = BNOPH 15. Ranunculaceac
Asarum caudigerellum Cheng et Yang MPH o+ = « « M O = = jigmy Aconitum carmichacli Debx PH ¢+ + + CM G, 3%k
A. caudigerum Hance PH - ¢ - M O {remy A. hemsleyanum Ptz PH - — =1 M O et o sk
A. delavays Franch. PH - M O kD302 A_hemsieyanum var. circinatum W T.Wang PH o 0 M fay KR Ok
A. pukchellum Hemsl, PH . M O ool %0152 A. rec ) vaz. prandid e W.T.Wang PH e 0 M - = = [LON

23. Balanophoraceae A. scaposum var. hupehanum Rap PH 1 = M @) EOR
Balanophora involucraia Hook.f. H r o M Q= = 2mMeR A. scaposum var. vaginatum W.T.Wang PH - « 1 = M O« = Mo
B. potyandra Gnffe H r M L o214 Actaca asiatica Hara PH roe M ot AR

24. Polygonaceac Ancmone davidii Franch PH 1t = M C NERYE
Antenoron filiforme (Thunb.) Rob. et Vaut PH - =+ + M SR A omeiensis Z.Y.Zhu PH + ¢+ + M = x o BEXT
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Table 1 (continued) Alutdist. Imp. reason Alut.distr, Imp. reason

Family/ Specics Lifeform 0 1 2 3 CM I EnRaRe Chinese name Famuly/ Species Lifefoom 0 ! 2 3 CM 1 En Ka Re Chutese name
Ancmone flacaida (Fr.) Schrudt PH - 11 « M AR 18. Menispermaccac
A. hupehensis Lemoine PH = =~ « M O ITEKEL Cyclea racemosa Oliv. WL -« « - M O R
A. pracii Ulbe PH « ¢« « M IBE 3 20 Stephania delavayi Diels HL + = « « M - = HAF
Asteropyrum cavaleriei (Levi Vame) D, et H. PR crr ¢+ M A x = QUL TR S. hernandifolia Walp. HL e - e e M Fin
Aquilegia ecalcarata Maxim. PH - « - 1 M Q= = ERm$xR Tinospora sagittata (Oliv.) Gagnep HL rr + + M o] M
Beesia calthaefolia (Maxim.) Ulbr, PH + rr +« M « x MO FEK 39. Magnoliaceae
Calathodes oxycarpa Sarague PH =+ -« 1 « M @] P Yi(EAY Ilicium henryi Diels ECT =+ - M O = faok. 3
Calatha palusens L. PH +« r r + M PR 1. micranthum Dunn ECT r « - -~ - INEAR
Cimicifuga simplex. Wormak PH - ¢t + M L3 $:313 Kadsura coccinea (Lem ) A.C Smath WL - — o M e} s
Clematis chunensis Osbock WL — - - - M R K. palysperma Yang WL r = ¢+ M O puliip gl 3
C. henryi Oliver WL 1 o+ ¢+ M « ok DR Manglietia szechuanica Hu ECT r — - - O = [S711F S+ 4
C. leschenanultiana DC. WL 1+ ¢+ M 8 Lusy Magnolia officinalis R. et W, DCT * r + = CM = (O = IK4h
C. mootana Buch.-Ham WL o+ s M l3:9°7 Magnolia sargentiana R. at W, DCT * r r = M C = Gl Ny
Coptis chunensis Franch PH = - - ™ gL Michelia martinii (Le v) Dandy ECT « = + - C = RLHD
C. deltoidea C.Y.Cheng et Hsiao PH ¢t » ¢« M =Mmot s M. wilsonii Finet. et Gagn. ECT -« — - « M =* A =+ U Dot
C. omeiensis (Chen) C.Y.Cheng PH = = M * % = oK Parakmeria omeiensis Cheng ECT + r + * * & RN LA A
Delphinium anthnscifolium Hance AR c= s v M O FLEATA Schisandra henryr Clarke WL =+ - M (@] RERRT
D. bonvaiot Fr PH = M MNRESL S. propinqua var. unenss Olv WL r * r + M C M
D. omesensis W.T.Wang PH + -~ = + M MYIREL S. sphenanthera Rehd. WL +«r ¢ - M O i R+
Dichocarpum aunculatum (Franch.) W.T Wang PH r - - « M AR S. rubniflora Rehd. et Wils. WL e o o~ o+ LEAL hok T
Hepatica yomatusai Nakai PH =+ r r + M = = o« KNIRITMAMY Tetracentron sinense Oliv, DCT =« r * - * QO = Kt
Kingdonia uniflora Balf, et W.W.Sm. PH - + ¢ - . = = WoHA 40, Lauraccac
Paeonia mairei Levi PH o« r - M = A Acunodaphne cupulans (Hems!.) Gamble ES =+ = M 48P egicF ]
Ranunculus japonicus Thunb PH =« « « M X A. lecomiei Allen ECT r — - M [OR] fodidhlicE ]
R. scelerarus L. PH = « + « M 4180 A. omcicnsis (H.Liou) Allen ESTS ¢ = M PaN L Jan il ]
R_ sicboldii Miq. PH = - M ¥ LN A. trichocarpa Allen ESTS « — » - O = = TREMW
R. tanguticus (Maxim.) Ovez PH -+ - = PE - Ci longey latum (Gamble) N.Chae ECT t t + = M O = mw
K. Aaolicye 2.Y.Zhu PH 1+ = + M « x o NQMHED C. jensenianum Hand.-Mazz. ECT - M O X
Thalictrum microgynum Lecoy PH =« « = « M LEATAY C. mairei Levl. ECT roe s Moo A ox ok
T javanicum BI. PH - - - ™ JRaf AR AL C. wilsonii Gamble ECT r ¢ - M Q= = JiH
T. uncinulatum Franch PH - « - « M TN C. campbora (L.) Prest. ECT = - - M O L1
T. fincui Bowin PH - = M IR R Lindera commums Hemsl. ES ==+ « M Pay Totsg
7. omeiense W.T.Wang et S.M.Wang PH + — « « M « o« o KRR L. pulchenma var. hemsleyana (Diels) H.P Tsu EST ==~ +« M O R
16, Lardizabalaceae L. megaphylla Hemsl, ECT - =1 - Jay TTEM
Akebia trifoliata (Thunbd.) Koidz, WL ororor 0 M Q = = Zobkig L. nacusua (Don) Merr. ESTS = - - - NELaR
A trifoliata var. austrahs (Dvels) Rehd. WL« oM O FIA L. peattii Gamble EST - = « « O pNUT L]
Decaisnea fargesii Franch DST == - M W)L L. sctchenensis Gamble ES ¢ — - M Jay lane
Holboellia angustifolia Wall, [ t M L ANE Latsea cubeba (Lour.) Persl. ESTS + — - « M M4
H. ovatifoliolata Y.C.Wu et T.Chen LS ‘ * LR DY $1 L. populifolin (Hems!.) Gamble DS - - ¢ = M O A0 R LT
H. fargesii Reaub. WL o R B L clongaia (Nees) Benth. et Hook. f. EST + — + = * LARRT
Sargentodoxa cuneaia (Olv.) R a4 W. WL oo 0 M = x X0 L xiangliaoshu Z2.Y.Zhu DCT = +» + « M . * Hree
Sinofranchetia chinensis Hemsl WL r =« M O = HEV S L. veitchiana Gamble DS o= e @] GEOE KR T
37. Berbendaceace L moupinensis var. ssechuanica (Alken) Yang P H.Huang  DSTS = — M fay MARRT
Berbens diaphana Maxim. DS - ¢ =M A Machilus ichangensis Rehd. et Wils, EST - — O TCO R
B. faben Schneid. DS = M a2 M. microcarpa var, omeienesis S.Lee ECT « - « - = o ox GNINR NN
B. sarpentiana Schoeid ES - - = - M O [ 13 53 M. pingii Cheng ex Yang ECT - = - - P LGE ]
Dysosma veitchii (Hemsl. et Wils.) Fu PH s r o+ M O = » pBAME Neolitsea confertfolia (Hemal, ) Merr EST -~ — » = (@] EMEAET
D, versipellis (Hance) M,Cheng PH r + =« M =QO = x Afit Nothaphoebe cavaleriel (Levl) Yang EST « = +« - O TN
Lpimedium grandiflocum Menr PH ¢t + + M O wrE Phoebe chinensis Chun ECT + = « - O » thh
Leontice rodustum (Maxim. ) Diels PH - ¢t 1 = M « * T4 P ncurantha {Hem«! ) Gamble ESTS ¢+ = +» - O 3]
Mahonia beales (Fort.) Carr s - == . M o] et bRy P. sheareni var. omeienesis (Yang) N.Chao ECT - — « - O = = s|hi%s
M. fortunei tedde ES Y O W R P. thennan S.Lec et F.N.Wei ECT ==+ - M *=O Kk
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Table 1 (continued) Alutdistr. Imp. reason Alutdistr. Imp. reason

Family/ Species Lifeform ©0 1 2 3 CM [ EnRaRe Chinese name Family/ Species Lifeform 0 1 2 3 CM I En Ra Re Chinesc name
Sassafras tzumu Hems!. DCT =+ « « CM O MK C. willmotticac R. et W. DSTS * r = = A JsPHE )
41. Papaveraceae Liquidambar formosana Hance DCT - - + = M KR
Corydalis omeiensis Z.Y.Zhu et 8.Q.Min PH - = - « M LI Y Eh ) 47. Eucommiaceae
C. feddeaua Levl. PH « + ¢ M @) ok 3] Eucommia ulmoides Qliv. DCT = - - - CM * Lig
C. latiloba (Franch.) H.-M. PH =+ ¢ * « M O XHe 4%, Rosaceae
Dicentra macrantha Ohv. PH -+ « - ¢ O K@t Agrimonia pilosa Led. PH =+ « « M piA A
Meconopsis chelidonifolia Bur. et Franch. PH - r M DR ox JIERHR Y Chaenomcles lagenaria (Lois.) Koidz. DS - - < + CM W
42. Cruciferac Cotoneaster adpressus Bois Ds - == [ TORS
Arabis emeiensis Z.Y Zhu BH +» « - + M LI 341 P C. horizontalis Decne. DS === M A
Cardamine apetala 2.Y.Zhu BH 1 1 - M * P20 F C. apiculatus Rehd. et Wils. DS - - - = O Rtk
C. urbniana O.E.Schultz. PH - + - - M O PhE R C. diclsianus Pritz DS - = - - O AR T
C. trifoliolata Hook.f. ¢t Thoms PH =+ -~ + M SR C. moupinensis Fr, DS == O AT
Nasturtium officinale R.Br. PH = - - + M VB C. salicifolius Fr. ES ==+« M ¢} BpotKT
43, Crassulaceac Dasiphora fruticosa (L.) Rydb. DS . e = L
Rhodiola yunnanensis (Franch.) Fu PH * rr 1 M Q = ZEL R Duchesnca indica Focke PH = - - M [ 51
Sedum lineare Thunb. PH - - - M &P Eryobotrya japonica Lindl. EST = - -« « CM Ao
S. major (Hemsl) Migo PH r 1 + « M O * xS Geum japonicum Thunb. PH — =+ « M Kink
S. sarmentosum Bunge PH ==+ « M FeEnL Kermia japomca (L.) DC. DS = - M R
44, Saxifragaccae Laurocerasus zippeliana (Miq.) Yu et Lu ECT 1 + - O * KotH:m
Astilbe chinensis (Maxim.) Fr. et Sav. PH -~ ¢ — - M %338l Maddenaa hypoleuca Koch, DS - - - - pay [PL: frd
A. mynantha Dicls PH - = M O e ALY R M. wilsonii Koch. DSTS * =+ — - Fal Rl 2ol
A. davidii (Fr.) Henry PH =+ r = +« M LR Photinia beauverdiana Schncid DSTS = + + O WERGH
Bergenia crassifohia(L.) Franch, PH - « — - M O anx P. serrulata Lindl. ESTS r — » « M Gk
B. emeiensis C.Y.Wu ex J.T. Pan PH LI S ¢ M * o ox KRG K Potentilla kleiniana Wight et Arn. PH - = - M ©x
Chrysosplenium davidianum Decne. ex Maxim. PH == M O BKELE P. leuconota D.Don PH + « == M b LAl =3
Dichroa febrifuga Lour. ES =- < M LR Prunus brackypoda Batal DCT + — =~ » O = SORA7P
Deutzia longifoha Fr. DS == - C KO Wi P. grayana Maxim, DCT -« - = - LR Erd
D. pilosa Rehd. D§ === A PR T P. pilosiuscula Kochne DSTS = === O I b
Hydrangea anomala D.Don DS = - M QO 7SR P. pseudocerasus Lind!. DSTS == « « M L
H. xanthoneura Dicls DS =-+ M C LiUsng:Y P. trichostoma Koch. DSTS + - - -~ O B
H. villosa Rehd. DS ==+ + M RESE Pygeum wilsonii Kochne ESTS - + =+ = O = iR
ltea chinensis Hook.f. ct Arn. ESTS = = M O R Pyracantha fortuncana (Maxim.) Li ES - -+« « M O KR
Pammassia delvayi Franch, PH - = M C ST RIRAN Rosa davidii Crop. DS === KD E
Philadelphus subcanus Kochne DS == - O Tl e R. omcicnsis Rolfe DS =« === M O BRI
Pileostegia viburnoides Hook . et Thoms WL +r + M - waile R. roxburghii Tratt, ES r -~ ¢« « M O i
Ribes glaciale Wall. DS == . KKIWET Rubus chroosepalus Fock. ES - - = - M O LU
R. laurifolium Janoz. DS - - — - C HOE X AT R. setchuenensis Bur, et Fr. DS == - M @) JLE
R. longiracemosum Fr, DS + —= - K#RRT Sibbaldia omeiensis Yu ef Li PH =« -+ « r oo w RRFAN
R. moupinense Fr. DS - = - BHRRT Sorbus prattii Kochne DSTS + + - - Q PUIRIER
R. tenue Janoz. DS ¢+ = - C MR T S. aronioides Rehd. DSTS - - - - O TV
Rodgersia aesculifolia Batal PH = -+« M C» = WIx S. hemsleyi (Schn.) Rehd. DSTS + « - » Q YL H LM
Saxifraga stolonifera Meerb, PH — ==+ M myn S. wilsoniana Schn. DST - - - - O EIEH
Schizophragma kypoglaucum Rehd. WL r 1+ + M * e PIITIBIK S. xanthoneura Rehd. DCT + - - + M O TRBTE M
S. integrifolium Oliv. WL rr M O 173,00 Spiraca mollifolia Rehd. DS - o+ e = @] EOHAA
Tiarella polyphylla D.Don PH — == - M K S. myrtilloides Rehd. DS -+ - = O 34120
45, Pittosporaceae S. schneidenana var. amphidoxa Rehd. Dy o0 e = O JIRALEA
Pittosporum adaphniphylioides Hu et Wang ESTS v = » + M O = Kot i fe) Stranvaesia davidiana Decne. ES 1 ¢ - * IR
P. crispulum Gagopep. EST 1 B P MO 4l 49. Leguminosace
P. macrometamorphum Z.Y.Zhu EST r - - M * oo KRN B Albizzia julibnssin Durazz DCT 1 - - M a3 4
P. omeiensis Yang EST r . . * K% 18 5 4 A. kalkora (Roxb.) Prain DCT r » + = M W
46, Hamamclidaccac Amorpha fruticosa L. S -1+ - CcM KRR
Corylopsis omeiensis Yang DS * 1 1 A L. L Astragalus sinicus L. PH =+ ¢« ¢« M @] ®oX
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Table 1 (continued) Alutditr Imp. reason Alutdistr, Imp. reason
Family/ Specics Lifeform O 1 2 3 CM | EnRaRe Chincse name Farmly/ Species e form 0 1 2 3 CM | En Ra Re Chinese name

Bauhinua hupehana Crab. WL — ¢« + M O e Z esquiroln Le vl | SN M O b ouli
Cacsalpinua sepiana Roxb. ES — -+ « M oo Z micranthum Hems!. ECT - -+ M O = NI
C. szechuanensis Crab ES - - M Mk 54, Simaroubaceac
Cladrastis wilsonn Tak. DCT - ¢ - R Aulanthus alussima (Mill) Swingle DCT - — ¢ M K
C. sinensis Hemsl. DCT - ¢ NER Picrasma quassioides (D.Don) Benn. DSTS - - - M * « XK
Crotalana ferruginea Grak. PH M = » Qs 55, Mcliaceae
Dalbergia hapeana Hance DCT = r O~ g d Cipadessa cinerascens (Pall) H-M ESTS = - M HERZN
Desmodium caudatum (Thunb.) DC ES - - M MR Mcha toosendan S.ct Z. DT - - M C piik: &
D. gyrans (L) DC. DS r M = = 0 Toona sinensis (A Juss ) Roem OCT ¢ ¢ M i
D. racemosum (Thunb.) DC DS = = ™ e T. sureni (BL) Merr. DcT - - - M = o :2
Euchresta tubulosa Dunn ES r 1+« M C= = LTas $6. Polygalaceac
Kummerowia stipulacca (Maxim.) Makino AH - - - M KA Polygala arillaia B.-H. DC ¢~ - M * x XKAnE
Lespedeza cuneata (Dum.cours) G.Don DS - M X P. wazersii Hance ESTS r r M O » XEILL
Medscago lupulina L. PH = - M O 321 ) P. watannowu Rege! AH ¢ - M C *= * MM
Milletna dielsiana Harms WL o= s v M Q Hi T £7. Euphorbiaceae
M. pachycarpa Benth WL = ¢« ¢+ M (@] ams Acalypha austrahis L AH = = M BREX
Mucuna sempervirens Hems! HL o0 M Q Ttk Aleuntes fordu Hemsl. DST = M it}
Ormosia hosiei Hemsl. et Wils, DCT ¢ + +« « M = * HLOH Croton tighum L. DCT ¢ + - ™ wd
Pithecellobium lucidum Benth. EST ¢ ¢« « « M * o Jeobhuisg Euphorbia lathyns L. PH ¢ - - M Fes
Pueraria lobata (Willd.) Ohwi HL ¢ = « « M 85 E. hylonoma H.-M, PH ¢t + - M et S
P. omcicnsis Wang et Tang HL ¢ = = + M Q [~ 35831 E. helioscopia L. AH - - - M O Eaz
Vicia cracca L. H ==+« « M TR E. humifusa Willd. AH = = M O b eRilaN

50. Oxalidaceae Glochidion puberum (L.) Hutch. Dy - - - M O naT
Oxalis corniculata L. PH — ¢« + + M 315 WA Leptopus chinensis (Bunge) Poiark ES == M O wILE X
O. griffitui Edgew. et Hook.f. PH — - -+ M AR Mallotus barbatus (Wall.) M.-A, DSTS - — - M L]
0. corymbosa DC. PH = + + + M EL LAY M. tcauifolius Pax DSTS — — » M @] L]

S1. Geraniaceae M. philippinensis (Lam.) M.-A DSTS - « M it &'
Geranum ncpalense Sweet PH — =+ + M HAURE R Sapium sebiferum Roxb, oCr - M E R
G. fangii R.Knuth. PH = = — « M (@) [P ot I Speranskia cantoniensis (Hance) Pax, et Hoffm. DS~ + M = = MmNt
G. sibiricum L. PH — -1 1 M Brei Sauropus androgynus (L.) Merr. DS ¢ or - * o« PIK
G. pylzowianum Maxim, PH + * ¢ 1t M O Higy A 1A $8. Daphniphyllaceac

$2. Linaccac Daphniphyllum macropodum Mig. ECT - - - M - Zik K
Reipwardua tngyna (Roxb.) Planch ES = = M Eeh2 D. paxianum Ros. ESTS » — O ROt IR

53. Rutaccac D. oidhamui (Hemsl.) Ros. ECT - - - frdicg
Boenmnghausena albiflora (Hook.) Meiess PH - =+ + M A 59. Callitnchaceae
Citrus junos S. ex Tanaka ES ¢ ¢ < = = Callitriche pulutria L. AH r - - O » = \BAXKLZY
C. grandis (L.) Osbeck ECT = =« « M Eveoif 60. Buxacecace
C. reticulata Blanco ESTS - - -« CM 4 Buxus sinica R. et W, ES = - - o™ O £
Evodia barben R.ct W. DSTS —= + - + M A CRXXR B. hebecarpa Hat. ES - r - O » TARE
E. sutchuenensis Dode DCT + ¢ « - O = MR & Pachysandra axillans Fr. ES = - M ®) BRR
E. lentce!lata Huang DSTS ¢ + =+ « M A HEHRR Sarcococca ruscifolia Spapf. ES ¢ = - M O N
E. danuciln (Benn.) Hemsl DCT +» ¢ + O amlE 61. Conanacese
E. rutaccarpa (Juss.) Benth. DS rr M O RE® Conaria ncpalenus Wall, DS - - M o2
Onxa japomica Thunb. DS t ¢+ ¢+ ¢ M gam 62. Anacardiaceas
Phellodendron chinensis Schoeid DCT == - - M O ] Choerospondias autians var. pubnervas (R a W) B.at K XT = = - ™ O ENHERTE
Poocirus tnfohiata (L.) Raf ES = - - - CM O Lese Rhus chinensas Mill. DSTS - - M A
Skimmia reevesiana Fort. ES - = - Q= o R. punjabensis var. simica R. et W DSTS - — - M O 4€: 3.
S. melanocarpa R. et W. ES = = O = TREY Toxicodendron vermicifluum (Stok. ) Bark]. DCT r r - M bt ]
Zanthoxylum planispinum $. et Z. ESTS = - « « M O b T. succedancum (L) O_Kuntze XT = = - M e
Z ovalifolium Wight ESTS - — - - M o) BHRTE R T. radicans ssp. hispidum (Engl.) Gill DS - O= « SEGES
Z. dissitum Hemsl. ES r - ¢« M Q LIy 63. Aquifoliaccac
Z eckinocarpum Hemsl ES - = ¢« M Q= WlTE e llex corallina Franch ESTS — - - M F09/ 3 4
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Table 1 (continued) Altitdist. Imp. reason Altitdistr. Imp. reason
Family / Species Lifefoom 0 1 2 3 CM 1 CnRaRec Chinese name Family/ Species Lifeform 0 1 2 3 CM I En Ra Re Cluncs¢name
1. chieniana S.Y.Hu ESTS + — - - O WL Sabia latifoliaR. et W. DS r o= - - 0] Rty A
1. omeiensis Hu et Tang ESTS +» — + » O] g n S. schumanniana Diels DS r = ¢ (@] Q)13 U
1. fargesii Fr. ESTS « — — - @] S 71. Balsaminaceac
1. macrocarpa Oliv. DST — — + =« O KR Impatiens balsamina L. AH — - - - M (@] RAze
1. subrugosa Locs. ESTS + — « - O REET 1. noli-tangere L. AH = -+« « M KR
1. yunnanensis Fr, ESTS +» — =~ =« ©] ZHeT 1. omeiana Hook.f. PH — = ¢« ¢« M L] o )i JLE
64, Celastraceae 1. wilsonii Hook f. PH - =+ - * QERWE
Celastrus vanioti (Levl.) Rehd. WL - = - - O KIF it ik 72. Rhamnaceac
C. stylosus Wall. L BAERICE I Berchemia floribunda Brongn. DS — - - -+ M THANK
C. hindsii Benth. WL 1 o ¢ agant 3 B. omeiensis Fang et Y.L.Chen ES —-— -+ - A R IEHQIR
Euonymus acanthocarpus Franch. ES rr ¢ » Q WR I A B. sinicaSchneid. ES - -+ + M (@) L8
E. wilsonii Spr. ES r ¢ - - O L NLE ¢ B. flavescens (Wall.) Brongn. ES - — - - o] 45
E. cornutus Hemsl, ES * -+ M Q MBI F B. yunnancnsis Fr. ES - - ! O ZHANK
E. porphyreus Loes. DS - - - - O REDF Hovenia dulcis Thunb. DCT — + + * M 1
L. leclerei Levl. ESTS ¢ ¢ + + @] B P S Paliurus ramosissimus (Lour.) Poir. Ds - - - - M nipr
E. omeiensis Fang EST + + « =« * % x REHTF Rhamnus heterophylla Oliv. DS r ¢t ¢« ¢« M O * = HuEs
E. subsessilis Spr. WL - — - - M ] PRI R. leptophylla Schoeid. DS —-=-+ *+ M O 07
Perrotictia racemosa (Oliv.) Loes. DS —- =+ - @] AN R. utilis Decne DSTS * - - * M bt
P. macrocarpa C.Y.Chang DS = - + - C = » KRETK R. utilis var. hypochrysa (Schneid.) Rehd. DSTS — — — A Lo
65. Staphyleaceac Sageretia henryi Drum et Sprag ESTS - — « - O AN E
Euscaphis japonica (Thunb.) Dippel DSTS — ¢ * + M @) SO S. omcicnsis Schneid. ES =— =+ A BIIENE
Staphylea holocarpa Hemsl. DSTS -« r M O = SRER S. subcaudata Schoeid. ES - - + - o) T
Tapiscia sinensis Oliv, DCT - ¢ + - * O = Bt S. hamosa (Wall.) Brongn. ES — - « - O HRNANE
T. sinensis var. macrocarpa T.2.Hu DCT £ * w % KA GE R Zizaphus jujuba Mill. DCT ==+ «+ CM b &3
Turpinia affinis Merr. ECT ¢ r . O = BRI 73. Vitaceae
T. cochinchinensis (Lour.) Merr. ECT r — . - AR UITFR Ampelopsis delavayana (kr,) Planch, WL — — ¢« Q L2
66. Icacinaceae Cayratia japonica (Thunb.) Gagnep. HL = = ¢ & SR
Hosica sinensis (Oliv.) Hemsl. et Wils. WL ¢ = O Fe 51tk Parthenocissus thomspnii (Laws.) Planch. WL = =+ @] b ALg 1T 4
Nothapodytes pitosporoides (Oliv.) Sleum DS rr - - M - Bk Visis davidii Foex WL ror - - O = = Ry
67. Aceraceac V. wilsonae Veitch WL - - — - @] o B R Y
Acer catalpifolium Rehd. DCT — = « - o Aot V. vinifera L. WL - -+ + CM Y]
A. davidii Franch. DCT +» — « - O HER 74. Elaeocarpaceae
A. enanthum Schvein DCT + — - - O Tk Elaeocarpus japonicus Sieb. et Zucc. ECT r ¢ - - * x J/G
A. fabri Hance ESTS - — +» = M O E L1 E. duclouxii Gagnep. ECT r ¢ + - o] RUER L
A. flabellarum Rehd. DCT + == - @] DT E. sylvestris (Lour.) Poir. ECT == - - 1iT.¢4
A. franchedi Pax DCT « — — - O] Inbig. 3 Sloanea hemsieyana (lto) R & W. ECT — — + » O = UR
A laxiflorum Pax DCT =« + + =+ JaN HWE S. sinensis (Hance) Hemsl. ECT —=— & =« @] BXE
A. lacvigatum Wall, ECT - — - - O piolin 75. Tiliaceac
A. maximowiczii Pax DT - - - - C PN 3 Grewia biloba G.Don DSTS r r = = M o M
A. mono Maxim. Dcr - — - jrcli]- 3 Tilia tuan Szysz. DCT * ¢t - ;i
A. oblongum Wall, ECT ¢ = » - AR Triumfetta pilosa Roth S rroc - M BTy
A. oblongum var. omeiense Fang et Sooy et oo — - O e 76. Malvaccac
A. sinense Pax DCT + — ¢ = O i Abclmoschus manihot (L.) Hedic. PH r 1t - + M O g A3
68. Hippocastanaceac Sida szechuensis Matsuda N ro M (@} BT Z 24
Aesculus wilsonii Rehd. DCT « — = « M O = PSP S. szuchuensis var. emeiensis Z.Y.Zhu S r ot M *oxox RERER
69. Sapindaccae Urena lobata L. DS =+ + « M MMt
Koelreuteria bipinnata Franch. DCT - - - M (@] e 77. Sterculiaceae
Sapindus mukorossi Gaertn. DCT - - « = CM PSS Firmiana platanifolia (L.f.) Mars, DST — + « « M O it
70. Sabiaceac Melochia corchorifolia L. H roror oM * x O
Meliosma cuncifolia Franch. DSTS ¢+ == « M O Rt Reevesia pubescens Mast, ECT ¢ 1 « =« * % TR
M. fischeriana R. et W. EST - — + - C IR 78. Actinidiaceac
M. parvifolia Lec DCT  — « - O Baib A ORI Actinidia chinensis Planch, WL - - - - M O KR
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Table 1 (continued) Altit distr. Imp. reason Alut.distr, Imp. reasoa

Famaly/ Species Lifeform 0 1 2 3 CM | EnRaRe Chinese name Family/ Species lifefoom O 1 2 3 CM 1 En Ra Re Qubnese name
Actinidia coniacea (F. et G.) Dum WL - - - - M O pasg <N ] S. obovatus (Rehd.) Ly ES - =+ + M @) WMV
A. kolomikta Maxum. wWLoe o - e LA E S. retusus Yang DS+t + + M O* + MAHBL
A. polygama (S. et Z) Miq. L T | ARKE S. yunnanensis Franch, ES - - - + M O ZEAVE
A. maloides L. wLoo- - - 32373 X, 3 S salicifotius Franck. B -1 - - M O = = mARNL
A. veposa Rebd. WL o~ = = O SHERS 85. Begomaccae
Clematociethra {aben Franch WL - - = JaN EABLS Begoma pedatifida Levl. PH - - - + M O Aot
C. franchetn Kom. S .- Jay i3k HH B. limpnchti Lrmsch PH == + « M O St
C. lasioclada Maxim DS - - - @] J- JeL] B. evansiana Andr. PH 1 + + M ). ¢ s
C. scandens (Fr.) Maxsm. DS - - - - C T s B. walsonn Gagnep. PH ¢ » » M - BAKER
Saurawa napaulenus DC. ESTS = + + +« M 11433, 9% '3 86. Thymelacaceae

79. Theaceae Daphne emeiensis C.Y.Chang ES rr * ¢ M A= » REZK
Camellia elongata (R.ct W.) Rehd. ESTS - - - - O KEEy D. acunloba Rehd. ES ¢ r - C RERE
C. cusprdata (Kochs.) Wnghtet Gard. ESTS r -~ . O wiTE¥ 87. Elacagnaccac
C. oleifera Abel. ESTS = = . . M O 103 Elacagnus difficilis Serr. ES ¢ ¢ ¢ C mARSIMT
C. omeiensis Chang ESTS « ¢ + - Ay - §sted1F-3 E. stellipila Rebd. ES ¢+« M O REMBRT
C. pitardii Coh. Stuart CSTS - — + - e} FeITHE-3 E. lanceolata Warb. ex Diels ES ror - - e} HOHHIMT
C. longicarpa Chang ESTS — ¢ - = KREER 88. Lythraceac
C. lawii Sealy ES -+ « O N EZ% Ammanma baccifera L. AH = = + M KAEX
C. szechuanensis Chien EST = = « + M (@) LIPS Lagerstroermua indica L. DSTS = « - + M R
C. sunensis O.Ktze. ESIS — = « + CM (@) % Rotala rotundifolia (I3.-H.) Kochne AH = = « + M FH WYX

Eurya brevistyla Kob, ESTS + = « - O MItERY 89. Punicaccac
E. fangii Rehd. s - - - fa) HR Punica grantum L. DSTS — + + + CM {i
E. groffii Merr. DSTS — + ¢+« M [£ 244 90, Nyssaceas
E. obtusifolia Chang § ==+« M O Ll g Camptotheca acuminata Decne DCT = — « - CM O o
E. acuminoides Hu et L.K.Ling 8 == @) MR # Davidia involucrata Baill DCT - - - = Q R
E. semiserrata H.T.Chang IESTS « = = O R L 91. Alangiaccac
Gordonia acuminata H.T.Ching ECT — -+ - O WK ok Alangium chinensis (Cour.) Harms DSTS = -~ « « M A M3
G. kwangsiensis H.T.Chang ECT - — + - O NPT A. faben Oliv. DS =+« ¢« « M O NEAMK
Schima argentea Pricz. ECT =~ O = = SHAE A. platanifolium Harms DSTS + - — JLAK
S. sincnsis (H, et W.) Aury-Shaw ECT - - -« - O P AR 92, Myraceac

80. Guttiferac Eucalyptus botryoides Snuth ECT =1 « «+ CM L EvLig

Hypericum erectum Thunb. PH - = ¢« + M A E. robusta Smith. ECT = ¢ + « CM &

H. japonicum Thunb. AH = = « + M I E. exserta F.V. Mucll ECT 1t C R
H. patulum Thunb. DS - -« « M o2 E. tereucomis Smith, ECT ¢ C Hyof
H. sampsonii Hance PH 1 - - M L ¢ At E. globulus Lat!l, ECT r ¢+ + C S

8!. Tamanicaccac Callistemon ngidus R.Br, s ¢+« « C 52

Tamarix chinensis Lowur. SCT ¢+ « « M O * = #& 93. Melastomataceac

82. Violaccae Mcelastoma normale D.Don S =« M KIS

Viola alata Burgsd. H 1 =+ M Takik Brodua tubercu lata (Gui) Drels SH) — -+ « M O WK
V. diffusa Ging H - M O Am= Fordiophyton faben Supf. PHS) = - « + M O RER
V. phuppica subsp. munda W Beck R - - - M ®ice T Osbeckia cnnita Benth § == M O noxie
V. detonicifolia Sm H - - - M (@] s S (- Plagiopetalum quadrangulum Rehd. N [ S A= » RENEL
V. vaginata Maum H - M T Sarcopyramus ncpalensis Wall, H —-=-+ M AT 3

83, Flacouruaceac S. bodimen Levl. H o= =« - A

Carrierea calycina Franch. DCT + =+ + M C « RS=T 4. Onagraccac
idesia polycarpa Maxum DCT ¢~ ¢« + M WS Chamaenenon angusufobum (L) Scop PH =+ = = = M L=t
ltoa orientatis Hemsl. DCT ¢ - + = - = KT Circaca alpina L. PH - - ¢ - F-JITF $- 91
Xylosma congestum Merr. ESTS — « + + M C =+ [~ S Eplobium himalayense Hausskn, PH + « ¢t ¢ M 2 iol=¥
X. controversum Clos ESTS 1+« - . HRRA Ludwigia prostrata Roxb AH — « « « M ThE

84. Stachyuraccae 95. Haloragidaceae
Stachyurus chinensis Franch. DS ¢ - - - M i RS Halorag)s mucrantha R Br. PH - ¢+« -« « M INZRLE

S. limalascus Hook.f. et Thoms DS r - - - M Fat: # B R1A 96. Arsliaccac
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Table 1 (conunued) Alut distr Imp. reason Alut.distr, Imp. reason
Family/ Specaies Lafe form 0 1 2 CM 1 EnRaRe Chlunese namc Fanuly/ Species Lifeform © 1 2 3 CM | En Ra Re Qunesename
Acanthopanar ehongensis 2.Y.Zhu DCT - ¢ ¢ = MREKE AN Tormcellia angulata var. intermedia {Harms) Hu DS r . M O HILEWmA
A. lewcorrhuaus (Oliv.) Harms D S M O wim Yinquania oblonga (Wall) Z.Y.Zhu ESTS - ¢ - = = [“QI%F
A. seichuanensis Harms DS - ¢ o @] QEE 99. Diapensiaceac
Arahaemeicnsis Z.Y . Zhu DST = = M Fay B AN Berneunia thibetica Decne., PH A M O= = K
A. gooshania Z.Y Zhu DST = M - = e A 100. Pyrolaceac
A. fargesii Franck. PH ' M O = R BIL Monotropa uniflora L. PH ro. ™M a2z
Brassaiopsis glomerslaia (BL) Regel ESTS ¢ ¢ - M - vou Monotropastrum mucrocarpum H.Andres PH M = s s HALGE
Euaraliopsis ciliata (Dunn) Hutch. DS ot o M FED Pyrola decorasa H Andres PH + ¢ - M O= = mfxEl
E. emeiensis Z.Y.Zhu DSTS r ™ * LY Tkt 101. Encaceac
Hedera nepalensis var, sinensis (Tobl) Rehd LS - - M kog6d’] Cassiope selaginoides Hook f. et Thoms LS . M - = HR
Kalopanax septerniobus (Thunbd,) Kowdz, T - - M &b Enkianthus chuncnsis Fr. DSTS - - = @] bERRL
Nothopanax davidn (Franch.) Harms ex Diels ESTS — - M O WA K Gaulthena lewcocarpa var. orensiats (Kur) T.L Hju ES . M O= = ¥
N. emeiensis Z.Y Zhu ESTS ¢ ¢ ¢ M = x KRR % Lyonia villosa (Wall.) H.-M DS - - - E3udi:t.
Panax japomicus C.A. Aeyer PH - ¢ M HEE Rhododendron ambiguum Hemsl. s . - C Bh2,:41)
P. japonicus var, bipinnatifidus Wu ef al. PH - - 1 M - =4 R. argyrophyllum Fr. B =% = C ate
P. angusufolius (Burk.)Z.Y Zhu PH - ¢ - M BartRl 4 R. calophytum Fr. & ¢ = O XLl
Schefflera delavay (Fr.) Harms ex Diels ESTS = = M O ;19523 " €0 R. davidu Fr. ¢ = JaN [ 5 2odi ]
Tetrapanax papynfer (Hook.) K.Koch LSTS - ™M @} @A R. polylepis Fr. === O £ a4
97. Umbelliferac R. faben Hems!, R o LI
Anthnscus sylvestns (L.) Hoffm. MH - - - M L3 R. hanceanum Hemal o= Ja g od ]
Angelica longicaudata Yuan et Shan PH = 1 o1 M O = K0! R. hemsleyanum Wils v - A w ox BRI
A. omeiensis Yuan et Shan PH o M [OR] L ST R. lutescens Fr & o] hrgr Xl
A. megaphylla Diels PH . M o R. moupinensis §r. L A €. 3411
Cryptotacnia japonica Hassk. PH - - M LyB IV R. nitidulum var. omeicnsis P . = JaY IR
Dickinsia hydrocotyloides Franch. PH - o M O » KL R. decorum Fr. R O KON
Hydrocotyle javanica var. chinensix Dunn PH - = M O KUK R. oreodoxa Fr. . - O s YERERRS
H. nepalensis Hook. PH - - M PR T TAl R. pachytnchum Fr. * = JaN LT
Ligustcum daucoides (Fr.) Franch. PH - -+ - M O ML O A R. pingianum Fang = aN MR RS
Oecnanthe diclsii Boiss. PH + - - M O KA R. ririei Hemal. et Wils, co= hld KoprLin
Osmorhiza aristata (Thunbd.) Mak. et Yabe PR ¢ » M » Qv R. simsii Planch. = M ©) fidis]
Pimpinclla diversifolia DC. PR - - M )i deNad R. stamincum Fr. = = O KERM
Plernopetalum botrychioides (Dunn) H.-M. PH - - M wm R. strigillosum Fr. B - O P33 il odi ]
Sanicula chunensis Bunge PH - - M V84 R. thayenanumR. et W ES ) Py 'S T idi:]
S. lamelligera Hance PH - - » M e R R. williansianum R. et W, S ¢ ¢ = = A= o= FIRER
Tonls japomica (Houtt.) DC. AHBH) -~ - - M [ R. wiltonii Hoet W, LS il A R
T. scabea (Thunb.) DC. AH@BH) - - - M bo¥d R. concinuum Hems!. ES .- O g 2ad]
Nothosmyrnium japonicum Miq. rH 4 . M - KA Yaccinium chengae Fang [0AY coro M - = = NGBS
98. Comaceac V. moupinense Fr. ES » 1 - O 'S, 7::4 1
Aucuba obcordata (Rehd.) Fu ESTS ¢ ¢ - M O HO0HEE V. omeiense Fang L, - M * o= s REBR
A. chimensis s3p. omeiersis (Fang) Fang ¢t Tooag ESTS ¢ ¢+ M o X i Aot V. urceolatum Hemsl ES ¢ - - O « Lk
Cornus controversa Hemsl. DT - - - M b3gs 102. Myrsinaccac
C. hemslen Schn. et Wagner DS - - - O T Ardisia brevicaulis Dels S - - M O ody=4
C. macrophylla Wall. DCT 1 = -« nA A. caudata Hems!. ES - - - M (@) P dug sl
C. paucinervis Hance DS ¢« - M O ASTA A crepata Sims ES - ¢ M KR
Dendrobenthamua capstata (Wall.} Hutch ECT - - - M SRR A. crispa (Thunb) A.DC. ES - 1 - M (e
D, emeiensis Fang et Hsich EST o * x R KITBR4E A faben Hems! ES ¢ - M O AN
D. multinervosa (Poj.) Fang ESTS - - - O £ L prd A japomica (Thunb.) Bl ES ¢ ¢ ¢ M ®on-
Helwingia clunenus Batal. LS r . M ek ot A pualla ADC. B - r M %D
H. japotuca (Thunb.) Dretr DS - ¢ or M 1 3¢0t A mamillata Hance ES ¢ - M C = « mTL
H. omeicnsis (Fang) Hara et Kuros. ESTS 1 1 - O LYk et A. jiajiangensis Z.Y.Zhu ES 1 M . o» s XOREHF
Macrocarpium chinensis (Wangr.) Hutch DCT 1 = 1 M @) HibAIE-4:9 Maesa hupehensis Rehd ES = e M O .5 Bld - ST}
M. offictnalis (S. et Z.) Nak. DSTS - r - o™ iE<.4 M. montana A.DC. ES - - M O [BE-L.2- 311}



Table 1 (continued) Altit.distr. {mp. reason Alut distr. Imp. rcason

Family/ Species Lifeform 0 ! 2 3 CM 1 EnRaRe Chinese name Family/ Species Lifefoorm 0 1 2 3 CM I En Ra Re Chinesc name
Myrsine afncana L. ES =+ +« M fviEd L. sincnse Lour. LS - -+ +*+ M XAl
M. semiserrata Wall. ESTS - = « gty Osmanthus fragrans Lour. ESTS - - ¢« - M O Hi
Rapanea faberi Mez EST + » + » O = = Rt O. yunnanensis (Fr.) P.S.Green ESTS * r r -* (@] Lagidia
103. Pnmulaceac O. marginatus (C. ex B.) Hemsl, ESTS * r r - )i 8%, 44
Androsace henryi Oliv. PH - - - - @] .t Syringa sweginzowii Kohne et Ling DS - -1 - [OR) MINTT
A. umbellata (Lour.) Merr. AH(BH)r + + + M AU 108. Loganiaceac
Lysimachia capillipes Hemsl PH rr1r - + M Feiito B2 A Buddleja davidii Franch. DS 1~ — - O POl S (A
L. chnstinae Hance PH — -+ + M C pog-ae B, albiflora Hemsl. DS + <+ 1 - O BRI
L. congestifolia Hemsl, PH = = - M ERiAe B. lindleyana Fort. DS =~ - - M [ 0EAY
L. hemsleyana Maxim. PH : « « O AR Gardneria lanceolata Rehd. et Wils, WL ¢+ r ¢+ = M O » * BEMEXR
L. pandoformis Fr, PH — -+ + M O Mosgdif it Mitreola omeiensis Z2.Y.Zhu PH r r *+ *+ M N * KRG
L. szechuanensis Fang PH o= e . C PO AL B 109. Gentianaceace
Primula epilosa Graib. PH - - « + M TR AF Comastoma cyananthiflorum (F. et H.) Holub PH + -t r O * * e
P. faben Oliv. PH + + - + M O LA RS Gentiana chinensis Kuan PH + + ¢ + M O PN
P heuchenfolia Fr. PH =+ -« = - e It ¥ 3 G. omeiensis T.N.Ho PH - - 1 ¢+ M * & k(K IERIN
P. incisaFr. PH - - - - O Pt £ G. rhodantha Fr. PH - r 1 = M O Lriesm
P. obconica Hance PH + =+ - O TP AF G. complexa T.N.Ho PH + 1 - LI T B 4273 o oA 1]
P. ovabfolia Fr. PH +» — - O ELBigi e Gentianopsis paludose (Hook.f.) Ma AH + - 1 M b2 ke
P. sinensis Lindl. PH ¢ - + - O B A Halenia ellipuca D.Don AH + r ¢ r M MR- edn
P. sonchifolia Fr. PH =+ + =+ M O » = pEofss Swertia bimaculata (S. et Z.) Hook.f. et Thoms AH - -+ = M X
104. Ebenaccac S. mervosa (G.Don) Wall, ex C.B.Clarke AH - — +« = M beds -3
Diospyros Jobus L. Cl 1 + + M @] LT S. emeiensis Ma ex Hu et Liu PH =+ - 1 - * ox ox BRETRFE
D. kaki Thunb. crT - -+« CM C M S. shigucao Z.Y . Zhu AH =+ ¢ +« « M L I R i 44
D. cathayensis A.N.Stward EST — — +« « M O x = Tripterospermurn cordatum (Marg.) H.Smith HL - - -+ M O L eped -1
105. Symplocaceae 110. Apocynaceac
Symplocos anomala Brand EST - - - - HMOF LR Cleghomia henryi (Oliv.) P.T.Li WL - — ¢+ « M O THw
S. botryantha Fr. ECT - — — - C SRS Melodinus hemsleyanus Diels WL — =« +« M O » * JiLik
S. caudata Wall. ex A.DC. T — - - - M LB Nenum indicum Mill. ESTS = - « - CM O 2t
S. ernestii Dunn EST =+ — — » O Pr3s Rauvolfia verticillata (Lour.) Baill, ES =71 + + CM PrA
S. dryophila C.B.Clarke (o FAUH Trachclospermum  axillare Hook.f. et Toms WL rr ¢+ * M rRIEHT
S. lancifolia Sicb. et Zuce. ESTS — — + pra gt T. omeiensis Z.Y.Zhu WL rr - - M * o+ RIEMG
S. laurina (Retz.) Wall, ECT == - « M N KK T. hongyaensis Z.Y. Zhu WL = r ¢« * M VANE R S 3 1§ 0. £
S. paniculata (Thunb.) Miq DST = — +« « M 1 111, Asclepiadaceac
S. stellans Brand ECT - — - - P Asclepias curassavica L. PH r = - CM BY )i
$. stapfiana Levl. DSTS — = + ¢ (@] AT Cynanchum auriculatum Royle ex Wight HL rr * = M O 241~
106. Styracaceae C. officinale (Hemsl.) Tsiang et Zhang HL rr « * M O RO
Alniphyltum fortunei (Hemsl) Perk. DCT =+ — + * Ahot Dregea corrugaia Schneid. WL - - M O =« NN
Melliodendron xylocarpum Mand.-Mazz. DCT r — + =+ M O * x X% D. sinensis Hemsl. WL r = ¢+ M @] post 1}
Prerostyrax psilophylla Diels ex Perk DT & = & ¢ * E1 944 Heterostemma alatum Wight HL r r - - M MR
Rehderodendron macrocarpum Hu DCT = =~ - - = x AJLLL Hoya lyi Levl. HL r =+ + M O » » g
Styrax japonica Sieb. et Zuce. DSTS ¢ — +« + M L33 Marsdenia omeiensis 2.Y.Zhu HL rr - - M * % ok RRJEE B
S. odocatissima Champ. DSTS ¢ — - - o] FN LR M. kouyia Z.Y.Zhu HL +r « « M LR 34 Lo F-4
S. rosea Dunn DSTS r — - M (@] BIELLT M. carnea Wood. HL +r « + M * % % {LMAAR
S. suberifolia Hook. et Am. DSTS r r *+ « M fAg g ek Penploca omeiensis Z.Y . Zhu WL —— + - M * L 4shae:
167. Oleaceae Toxocarpus emeiensis 2.Y Zhu HL r - ¢« « M = x »x RISERE
Fraxinus chinensis  Roxb. DSTS — r + = M [SPM Y 112. Convolvulaceac
Jasminum lanceolarium Roxb. WL rr - ¢ M PIRi VT Calystegia sepium (L.} R.Br, HL -+ « = M gy
1. nudiflorum Lindl. WL r * - * CM FA2{Y2 Cuscuta japonica Choisy HL r = = - M KU¥+
J. sinensis Hemsl. WL ororo- e O * * LML C. chinensis Lam. HL r - « « M * x GHT
J. sambac (L.) Aiton S - M XA4E Convolvulus arvensis L. HL r *+ + « M HEE
Ligustrum lucidum Aiton ECT = - - + M @] 2 g] Dichondra repens Forst, PH r - M O =* » i
L. pedunculare Rehd. ES - — -+ M Lo Pharbitis nil (L.) Choisy HL r = + = M fated
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Table 1 (continued) Aluit distr Imp. reason Altit distr. Imp. reason
Famaly/ Species Lifefoom 0 1@ 2 CM 1 EnRa Re CQuunese name Family/ Species Life form O | 3 M | En Ra Re Chinesc name
Porana simensis Hems!. WL o - M O+ = XNYRs Rostrinucula emeiensis 2.Y Zhu DS - M - = » BEHFX
P. racemosa Roxb, HL r M » = K Salvia simphicifolia (Sub.) ZY.Zhu PH - - - M i g 8
113. Boraginaceae S. plcbeia R Br. AHBH) r * B ¥ e
Cynoglossum amabile Stapf et Drumm PH - r M i HiALg 8. sichuanensiz Z.Y.Zhu PH r - e M « & o« QORI
C. zeylanicum (Vahl) Thunb. PH ¢ r WL S. substolonifera Sub. PH(AH) ~ M O -3 <4
Ehretia dicksonii Hance DCT ¢ r L 1Y T S. omeiana Stib, PH -+ - . A 0B
Trigonotis cavalenici (Levl.)H.-M PH - — O 4 B BN Schnabelia oligophylta H.-M. PH r - c M (@) Jiog . Fiog s @4
T. omeicnsis Matsuda PH - - M @] L3135 ch-4 Scutellana barbata D.Don PH - - M TR
Thyrocarpus sampsonii Mance AH r - « = AN S. obtusifolia Hemal, PH ¢ r - M O MRy
114, Verbenaceae 5. omeiensis C.Y.Wu PH r r - M “ e x BERY
Callicarpa bodinieri Levl. DS r - M O = = BIK 8. sessidifolia Hems!, PH r - - M L LEL
C. longissima (Hems!.) Merr. DSTS r - M NI S. yunnanensis Levi. PH r -~ M @] xRS
C. rudella Lindl. DS rr M %A Teucrium bedentatum Hemsl. PH -~ r - M O ZaERER
Caryoptens termuflora Maxim PH r r M @] MNAX T. viscsdum Blume PH - ¢ - M -4kt
Clerodendrum bunger Steund DS = — M (@] ILY-Eg T. yingguanum Z.Y.Zhu PH r - - M = e e MR P
C. japonicum (Thunb.) Sweet DS r - ™ A T. omeicnse Sun ex S.Chow PH Cor - M P REFR=S
C. nichotomum Thund. DS = - M WL 116. Solanaceae
Premoa higustroides Hemsl. DS - - M O LM Archiphysalis sinensis (Hemsl.) Kuang PH r ¢ . Q= » M@
P. mucrophylla Turcz. DS r — M (@) (V3 §'4 Datura stramonium L. AH r - - ™ &y
Verbena officinalis L. PH ¢ - M . = TN Lycianthes hupehenais (Bitt.) Wu et Huang S 1 . (@] MEHR
Vitex negundo L. DS -~ - T L. lysimachuoides (Wall.) Bitt, PH =~ - M BRI
115. Labiatae L lysimachioides var, emeiensis 2.Y.Zhu PH - - « M - = L 3sfek:4 1
Ajuga emeientis 2.Y.Zhu PH - — M = e oox KRGIRTHA Nicandra physaloides (L.) Gaertn. AH - - c M O mmx
Epimeredi indica (L.) Rothm. PH ro- M * ow o URE I Physalis minima L. AH ¢ . Q= = /) |x
Clinopodium ellipticum Z.Y.Zhu PH r ¢ M - owow IR IQEE R Physochlaina macrophylla Bonati PH - - M PAN B D Riigiik 348
Elsholtzia ciliata (Thunbd.) Hyland AH = = M oty Dol Solanum lyratum Thunb. HL - - M B%
E. cypaani (Pavol.) C.T.Wu et $.Chow AH = = M O BEINTY S. nigram L. AH r r M bk 3
E. emciensis 2.Y.Zhu AH - - M - s = RNIHS S. pittosponfolium Hemsl. HL - - . WHRMOX
E, xiaohua Z.Y.Zhu AH - - M e TS S. surastense Burm. PH - - © M O *» 45HF
Glechoma longituba (Naka ) Kupr PH = - M afn S. khasianum C.B.Clarke PH = - M RR&E
Hanceola sinensis (Hemal.) Kudo PH r - M (@] e 08,3 117. Scrophulanaceac
H. omelensis Z.Y Zhu PH - — M - =« = RENER Brandisia hancer Hook f. S - - « M @) ) £0¢ :
Isodon maoguocao Z.Y.Zhu PH r * M O» » LRAHFERX Hemuphragma hetcrophyllum Wall. PH - - M WA
L. fangii (Sun) 2.Y.Zhu PH r - « o BRATHw A Ellisophyllum pianatum (Wall.) Makino PH - - . BE
1. lophanthodes (B.H.) Hara PH - - M T ow = Lindermua anagallis (Burm.f) Penn. AH ¢ M KRER
1. rosthornii (Diels) Hara PH - - M e o» MERRR L. anupoda (L.) Alston AH r - © M XL
1. japonicus (Burm.f.) Hara PH r - M O Lot N L. rucllosdes (Colsm,) Penn. AH r - - M o
L excisoides (Sun ct C.H.Hu) Han PH - r O ERE5 L. crustacea (L.) F Mucll. AH 1 ¢ © M i34
Kinostemon ometum (Hemsl.) Kudo PH r s M O HEE L. nummulanfolia (D.Don) Wettst. AH r - . ROt
Lamuum amplexicaule L. AH(BH) r M i egal Mazus japonicus (Thund.) O.Kuntze AH - - <M BRI
Leucas mollissima Wall. H rr M o . IR M. omeiensis Li PH r - - M Q FHSE S
Mechania fargesii (Levl) C.Y . Wu PH r r M Q RELUD A S Mimulus ncpalensis Benth, PH - - © M JE MR
M. faberii (Hemsl.) C.Y.Wu PH t 1 O AR kAN M. platyphylus (Fr.) Z.Y Zhu PH -+ - © M O pAURCTE 4
M. emeiensis .Y Lhu PH - - M L R A Paulownia fargesii Fr., bCr - - c M @) )5, 22 )]
Meclissa axillans (Benth.) Bakn.f. PH — — M e ie P. fortune: (Seem) Hemsl. DCT - - - M (SRR i8:5]
Mentha haplocalyx Bng. PH - — M PN 4o Pediculans davidii Fr. PH - - - M O ADRoES
Microtoena omeiensis C.Y. Ww ei Hsuan PH r r M VAN LI - 95554 » 72 P. omeiana Bonati PH + - r O» » LR
Mosla scabra (Thunb.) Maxim. AH - - M LXs P. pieridifolia Bon. PH r ¢ - - s ox BHTAN
Paraphlomus javanica var. angustifolia Wu et L PH r r M N X P. vagans Hemsl ex Forb. ef Hemsl. PH r r . =+« » OAOe
Phlomis magalantha Dcls PH - ¢ M o]} KEawy P jiue Z.Y.Zhu PH - 1 * e o ARTIAR
P.omciensis 2.Y.Zhu PH = r M e RS Scrophulana ningpoenss Hemsi. PH r 1 M Zs
Prunella vulgans L. PH == M oL S. fargesii Fr. PH r - M O« = KMvs
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Table 1 (continued) Altitdistr, Imp. reason Alut.distr. Imp. rcason
Family/ Specics tifeform O 1 2 3 CM I EaRaRe Chinese name Family/ Species Lifefom 0 1 23 CM En Ra Re Chinese name
Veronica anagallis-squatica L. PH —r1r « *+ M KR 125. Caprifohaccac
V. didyma Ten. PH -~ - - M AGRIA Abelia biflora Turcz. DS + + - - M O ANEA
V. serpyllifolia L. PH(AH) + + = - M /NGEER A. englenana (Gaertn.) Rehd. DS -+« « M O (32 V1PN
V. laxa Benth. PH * r 1 * T SRER Dipelza yunnanensis Franch. DS - - - M O = ZIERUS A
V. javanica Bl. AH(BH)= r - - E253:830) Lonicera calcarata Hemsl. WL rr M O * » REIX
V. szechuanica Batal. AH(BH) - 1 — - O Y38 ] L. confusa DC. WL -~ - M O SR TE
Veronicastrum brunonianum (Benth.) Hong PH - rr « M LRI L. japonica Thunb. WL - =+« +« M fog: 13
V. stenostachyum (Hemsl.) Yam PH — — - « M O FHEBRAE T L. tatsienensis Franch. S 1=« - O LIRS
V. latifolium (Hemsl.) Yam, PH — — « « M @) AR B, S AT L. tangutica Maxim, N o—— O [ % LS
V. omeiense Z.Y.Zhu PH 1 + « « M * LidEog oAl L tragophylla Hemsl. WL 11 © M C = amBR

118. Orobanchaceac Sambucus adnata Wall. PH + ¢« - = M Pk FA3
Boschniakia himalaica Hook.f. ¢t Thoms. PH =+ + r ¢t M T S. wiltiamsii Hance DSTS r r + + CM O AR
Lathraea emeiensis Z.Y.Zhu et B.Q.Min PH =« r ¢ = M * - §=herf -HA) S. chinensis Lindl. PH =-— ¢« » M (@] QIK

119. Gesneriaceac Triosteum himalayanum Wall. PH + = r r M * ox ERE
Acschynanthus acutminatus Wall. WL - - © M EENY Vibumum cylindricum B.-M. ex D.Don § =~ oM O KA
Corallodiscus cordatulus (Craib.) Burtt. PH - — - M (0] RILER N V. betulifolium Bat. DSTS - - - - M O FE0E3EE
Didissandra sesquifolia Clarke PH R | A X —1isy V. brachybotryum Hemsl. ES - — 1 -» O Volpd 23
D. sinoophiorrhizoides W.T.Wang DS r — - M O ¥ V. cinnamomifolium Rehd. ES « - - - (@] R s
Lysionotus pauciflorus Maxim. ES r~+« = M Lk V. cordifolium Rehd. DSTS « r = O L0
L. wilsonii Rehd. ES r or - M A AOEE V. corylifohum Hook.f. et Thoms, S e = - E-1u5-2 4
Loxostigma griffithii (Wight) Clark. PH =+ r ~ +« M WIETEH V. oliganthum Bat. ESTS - - O PENE
Oreochans henryana Oliv. PH r M Py FrEP V. ternatum Rehd. ESTS r r 1 - O ZHXE
Rhynchotechum obovatum (Crff.) Bunt. S oo AL T 126. Adoxaceac

120. Lentibulanaccac Adoxa omeiensis Hara PH + = 1 = = x x RIITHIE
Pinguicula alpina L. PH ror My 127. Valenanaceae
Utricularia salwinensis Hand.-Maz=. PH coror O hioba £ 728 HE A8 Valeriana hardwickii Wall. PH = r 1« 1952 a3

121. Acanthaccae V. flaccidissima Maxim, PH r 1+ * M R
Asystasiella chinensis (S.Moore) E. Hoss. PH +r 1t *+ M CHEST Patnnia scabiosacfolia Fisch. PH - —+ « M RAE
Rostellulana procumbens {L.) Nees BH ==+ « M HFix 128. Dipsacaceac
Strobilanthes pentstemonoides (Nees) T.And. PR = - - M S E T Dipsacus asper Wall. PH r — ¢« = M O » = Jijgw

122. Phrymataccac Morina bulleyana Forr, PH . rr M Q » » KiEwe
Phryma beptostachya var, asiatica Hara PH - r M b Sy gn Triplostegia glandulifera Wall. PH oo M O s

123. Plantaginaceae 129. Cucurbiataceae
Plantago major L. PH =—- -+ « M K ERi Gynostemma pentaphytlum (Thunb.) Mak. HL — - - « M LUK
P. densiflora}.Z. Lo PH = - - M Fay AN Hemsleya chinensis Cogn. HL =+ r « + M om

124. Rubiaceae H. ellipsoidea L.T.Shen et W.J.Chang HL ro- M * & A RT0
Anotis ingrata (Wall.) Hook.f. PH = ¢« ¢« M eI H. omeiensis LT.Shen et W, J.Chang HL » ¢ « - * x * RETMN
Cephalanthus occidentalis L. ESTS - s e M O kot H. delavayi (Gagn.) C.Jaffr HL =+ ¢ + = A SR
Dampacanthus indicus (L.) Gaertn.f. ES rr + «+ M ikl Momordica cochinchinensis (Lour.) Spreng HL ¢ r = = M LI B N
Emmenopterys henryi Oliv, DCT r — . * TRl Sicyos angulatus L. HL r * *« = M * = /EL
Galium aparine var. tenerum (G. et G.) Rehd. H ==+« M '3 Schuzopepon dioicus Cogn. ex Oliv. HL - =+ + M O WALRL
Gardenia jasminoides Ellis ES - - « M K Thladiantha capitata Cogn. HL - r - M Pay LA AL
Hedyotis tenelliflora BI. PH - - M ISE(3 AN T. davidii Fr. HL rr * + M JIIF 5%
Lasianshus henryi Hutch, ES — - - Q Y LI A T. henryi Henryi HL r -+ - - O * = MAHw
Mussacnda pubescens Aitf. DS = - M O Enak T. nudiflora Hemsl. HL ¢ + = [P0
Myrioneuron faberi Hemsl. ES r ¢ & O o€ Bk AR T. oliver: Cogn. ex Mott. HL r ¢ =« =~ O b5 34
Nertera sinensis Hemsl. PH  — — coMm O AL T. omeiepsis Z.Y.Zhu HL - - - - % L3551
Ophiorrhiza cantonicnsis Hance PH = - c M ] SEARLAL T. pentadactyla Cogn, HL - r - -~ O * = Enffe
Paedena scandens (Lour.) Merr HL - - M FC¥ 1) Trichosanthes cucumeroides (Ser.) Maxim. HL r -+« + M * ER
Rubia cordifolia L. PH - -+ « M M 1 T. dunniana Levl HL  r + = M O * = gL
Serissa foetida Comm. ES - ¢ © M O SRLE: T. kurilowii Maxim, HL r » = - M R4
Uncaria sinensis (Oliv,) Havil. WL oror M 2 Af T rosthomii Harms HL r 1 + = M O hAEET AR
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Table 1 (continued) Altt.distr Imp. reason Attt distr, Imp. reason

Family/ Species Lifefoom 0 1 2 3 CM ! EnRaRe Chinese name Family/ Species Lafeform 0 1 2 3 CM 1 En Ra Re Clunese name
Zehnena maysorenss (Wight et Am.) Am HL ¢ ¢+ « M HFL C. faben Winkl. PH ¢ r + « M O BME L
Z. omeiensis 2.Y.Zhu HL ¢« = « M - = N L C. szechuanensis Chen et C.M.Hu PH - 1 = » M A * hetip Ft |

130. Campanulaccac C. omeiensis Z.Y.Zhu PH = 1 » + M - * BRIEXGH
Adenophora auriia Franch. PH = ¢« = M C» » JIKys Cephalanoplos segetum (B.) Kit. PH ¢t ™ Y
A. capillans Hemsl. PH 1 = + « M C RS Cirsusm japomscum DC. PH - -+ « M K
A. longipedicellata Hong PH - — - - M O ylirns Dendranthema indicum (L) Des Moa! PH = = - M 1129
A. omeiensis Z.Y.Zhu PH ¢ + + - CM e BBS Dichrocephala aunculata (Thunb.) Druce PH ==+ - M (@] hiR
A. tetraphylia (Thunb.) Fisch. PH 1« - + M - x RHYs Dociligena scaber (Thunb.) Nees PH -« = = M HIAR
A. wilsonii Nannf. PH ot r ¢ ¢« M C = = jotys chipta prostrata L. PH — - ¢« « M ani
Campanula canescens Wall. ex DC. AH ¢ . v RPN Engeron annuus (L) Pers H « - -+« M —4EX
C. colorata Wall. PH - c M M AR X Eupatrium heterophyllum DC. PH - - - M Q» » poti=
Campanumoca japonica Bl. HL ¢ -« = M R R 1} E. japonicum Thunb. PH — =+ « M i 3=
C. lancifolia (Roxb.) Merr. PH rr + « M = o Kotfeon Faberia sinensis Hemsl L O = = L&&
Codonmopsis deltoidea Chipp. HL - M O = *» =mans Galinsoga parvifloca Cav. H == M A%

C. tangshen Olv. HL - ¢ M @) s Gerbera piloselloides (L.) Cass. PH ¢ r » + M « = QIR
Lobelia chincnsis Lour. PH ¢ M O Pl Gnaphalium adnatum Wall. PH - -+« + M Tt A
Pratia fagiana E.Wimm. PH + ¢ ¢ A xox aRTTRIEN G. affine D.Don H == . « M RLAR R
P. nummulana(Lam.) A.Br. ct Aschers PH e = o o M A ielth Gynura bicolor (Roxb.) DC PH - -« + M MR
Homocodon brevipes (Hemsl.) Hong AH ¢+ O = = i G. segetum (Lour.) Merr PH - = - M e
Peracarpa carnosa (Wall.) Hook.f. ¢t Thoms AH - = iy A Hemistepte lyrata Bunge PH -~ - M MR
Platycodon grandifiorum (Jacg.) A.DC. PH - -+ <« CM Kk Inula cappa DC. PH = + + M Y%

Wahlenbergia marginata (Thund.) A.DC. H r +« » « M O= » {is Kalimens indica (L) Sch.-Bip PH ==+ « M it §:2)

131. Compositac Laggera alata (D.Don) Sch.-Bip. PH o= o= . M NERE
Adenocaulon himalaicum Edgw. PH =+ = « M AT Leontopodium sinensis Hemsl. PH - - - = (@) sk K BRI
Adenostemma lavenia var, latifolia (Don) H.-M AH =~ = + THi A Ligularia duciformis (C.Winkl.) H.-M. PH + ¢« = = M O » » IEIF
Ainslisea fragrans Champ. PH = = ¢ ¢« M @] Ry 3/ RN L. hodgsonii Hook. PH == o« . M O S 3+
A. glabra Hemsl. PH - — « « M O e 3 Petasites japonicus (Sieb. et Zucc.) F.8chrdt PH == « « M # 3o
A. rubrinervis Chang PH 1 — M O F4R1 S/ BT Rhynchospermum verticillatum Reinw, PH - — + + M WArE
A. uiflora (B.-H.) Druce PH v 1+« M ZdeRIEN Senccio arguensis Turcz. PH + « = ¢« M BTN
Anaphalis margaritacea (L. ) Benth. et Hook f. PH rr + + M L I TE -3 S. chrysanthemoides DC. PH + + = « M O BART R
A. nepalensis (Spe.) Hand -Mazz H == . . M LB S. fabeni Hemsl. PH - » = = M RIETFEX
Artemisia annua L. H - - M ptaed S. scandens Buch.-Hamil. HL == . « M Fox
A. apiacea Hance H - =+ + M g S. densiflorus Wall, PH =+ + = - O HFRTEX
A. argyi Levl. et Vant, PH — =+ + M C X S. wightii (DC.) Benth PH — + + HETOX
A. japonica Thunb. PH = =+ « M O L) Siegesdeckia onentalis L. AH = =+« « M wx
A. subdigitata Mattf, PH == . « W™ @] LN Vernonia bockiana Diels DS - - - - @] L1835
Aster albescens (DC.) Hand.-Mazz. DS - = - = M prgi iR Xanthuum sibincum Patrin AHBH)~ =~ - -+ ™ I3
A. ageraoides Turcz. PH 1 = + M =R
A. mincervius D.Don PH ¢t » TN 132 Typhaceae
A. subulatus Michx. H - = M B3 g Typha latifolia L. PH ¢+ - M O * = Roi%H
A. tataricus L.f. PH - -+ - M ' 133. Potamogetonaceac
Bidens bipinnata L. H == . M e gnt Potamogeton distinctus A Benn PH =1t + « M KRR
B. biternata (Lour.) Merr. e1 Sherff H o+ M - o« OXRGL 134, Alismataceac
B. mparuta L. H == . . M nER Sagitana pygmaca Miq. PH =t « « M SEED
Blumea keiraciifolia (D.Don) DC. H oo M = &« THRE S. sagatafobia L. PH - — « « M 123
B. emeiensis Z.Y.Zhu PH ¢ -+ - M - = BE AT 135. Gramuncac
B. megacephala (Rand. ) Chang et Tseng, § == c M LR Agrostis matsumurae Hack PH =« + O brfod: ]
Cacalia davidn (Fr)H -M. PH == . . W\ O ADxpn Alopecurus acqualis Sobol PH - - M L%

C. angutca (Fr)H.-M. PH - — + - M o PP Arundo donax L. C == - - M gt

Carpesium abrotanoides L. PH - — - « M K#Hs Anundinana fangiana A Camus cC - = fa¥ R
C. multiramum 2.Y.Zhu PH = -+ + M * * LHROY Avena fatua L. PH -« + - M |32 %74
C. longifolum Chen ct C.M.Hu PH + — =« «+ M o Kot K48 Cynodon dactylon (L.) Pers. PH = — ¢« « M [ed 928
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Table 1 (continued) Altit.dist. Imp. reason Altitdistr. Imp. reason

Family/ Species Lifefom 0 1 2 3 CM 1 EnRaRe Chinese name Family / Species Lifefoom 0 1 2 3 CM 1 En Ra Re Chinese name
Cleusine indica (L.) Gaentn, PH ==+ ¢« M gAY T. hongyaense 2.Y.Zhu PR cr M O = = BEIR
Deycuxia scabrescens (Gns.) Munro PH - - — - i/ P 139. Lemnaceac
Dagitaria cruciata (Nees) A.Camus PH =+ — =+ -« 4+ m Lemna minor L. H =+*+* - M badcd
D. sanguinalis (L.) Scep. PH == e Spirodela polyrhiza (1..) Schocid. H = M KIE
Imperata cylindnca var. major (Nees) C.E.Hubb. PH ==+ + M [2) 140. Commelinaceae
Indocalamus emeiensis C.D.Chu et C.S.Chao C o B * ok SR Commelina communis L. AH(BH) = = © M L L7734
Isachne albens Trin. PH r r + [ERR Murdannia nudiflora (L.) Brenan PH = e M BRI
1. ciliatiflorus Keng PH - r - - STLEHT Pollia omeiensis Hong PH -1+ - M O = Hif s
1. globosa (Thund.) O.Ktz. PH ¢t + - mot ¥ Streptolirion volubile Edgw, HL « 1 + = * AT
Lophatherum gracile Brongn. PH — = - M ®Arer 141. Juncaccac
Miscanthus sinensis And. PH ==+ « M e Juncus setchuensis Buch. PH — -+ « M AT
Paspalum thunbergit Kunth. ¢x Steud. PH - - - R 142. Stemonaccac
Pennisetum alopecuroides (L.) Spreng H - -+ M W Stemona tuberosa Lour. HL -+« « M L I 5T
Phragmites communis Trn. PH - - M Y 143 Liliaceae
Phyllostachys bambusoides Sieb. et Zuce C - =+ « M @] B4 Aletris stenolosa Fr, PH =+ + « « M O ko F I
P. nigra var. henonis (Mitf.) S, ex R. C =+ M 3E it A. alpestris Dicls PH =+ 11 @] L R IL
Pleioblastus amarus (Keng) Keng.f. cC = M O Ay Allium genshium Z.Y.Zhu PH = +« « « M * ¥ Hel
Poa annua L. AH = = = = IRE WS A. omeiense 2.Y.Zhu PH =+ - + M * % )

P. szechuensis Ren. AH ¢ == O RS VS A. ovalifolium Hand.-Mzt, PH =« 11 « M O Rt AL
Rocgperia ciliaris (Trin.) Novski PH - - [4E i 43 (A Asparagus cochinchinensis (Lour.) Merr. HL =~ r = = M * o KA
R. japoncnsis (Honda) Keng, H = 2 5 # RO AL A. filicinus Hem. ex D.Don HL r r - M LI I o8 S
Setana vindis (L) Beauv. H =+« « M b.I] A Aspidistra omeiensis Z.Y Zhu et J.L. Zhang PH — — +« +« M * % w JT(lim
Sinocalamus affinis (Reudl.) McClure C =+« « M C S A. zongbayi K.Y.lang et 2.Y.Zhu PH —r « « M RN nd [
S. distegius Keng et Keng.f. C roe e e x5 AT A. sichuanensis K.Y.Langet Z.Y.Zhu PH ==+ « M * T e s
Sinarundinania chungii (Keng) Keng.f. [ £ 8 e PAN KWy Cardiocrinum giganseum (Wall.) Mak. PH = — ¢« +« M * x KN

136. Cyperacese Clintonia udensis Truutv, et Mey, PH - + 1 *+ M * xR
Carex baccans Nees PH — ¢ « « M {2439 Dispocum bodinieni (L. e V.) Wang et Tang PH =—-—1t1r « M O CE AT
Cyperus rotunda L. PH = - M v D. megalanthum Wang et Tang PH  rr r M O * = KENBAY
Kyllinga brevifolia Rottb. PH - =+« + M K Disporopsis aspera (Hua) Engl. et Krause PH = =+« « M (@) KEY
Mariscus umbcllatus Vabl. PH - -+ « M (YRSl Fruillaria crassicaulis S.C.Chen PH « + r 1t M O * » J®ENG

137. Palmac Hemerocallis fulva (L) L. PH -+« + M ey
Rhapis excelsa (Thund.) Henry ex Rehd. C rr -+ M Egy s Heterosmilax chinensis Wang ES — -+« + M O * = ‘LMY
Trachycarpus fortunei (Hook.f.) H Wendl. C ==+ + M fret Hosta ventricosa (Sal.) Stearn PH =t « +« M 38

138. Araccac Lilium omeicnse Z.Y.Zhu PH -+ + M - o= RETD
Acorus calamus L. PH r ¢t * + M * x KIS Ophiopogon bockianus Diels PH — =+ « M @] ML
A. gramincus Soland PH - — « « M PERat: O. sylvicala Wang et Tang PH == - + M O MAEY
A. latifolius £.Y.Zhu PR M * x ox WOHITHE O. paniculatus 2.Y.Zhu PH r r - M * x ox AEIRHER A
A. xiangyeus Z.Y.Zhu PH r r M * % xR 0. omeiensis Z.Y.Zhu PH + 1 + + M * x x RENME
Amorphophallus nivieri Duneu PH = - (6% . & O. wojingus Z.Y.Zhu PH - r - M * x x DRI
Arisaema auriculatum Buchet PH « r « « M C=* * KHmk Paris fargesii Fr. PH -« « M * ok RAETAR
A. heterophyllum Blume PH - = « « M Kkt P. polyphylta Sm. PH r rr M 10
A. lobatum Engl. PH r ¢ M @] bR Polygomatum kingianum Coll, et Hems!, PH =+ 1+ « M * ok MU
A. crubescens (Wall.) Schott. PH - — M O ek Reincckia carnca (Andr.) Kunth PH =1 + M Esfad
A. omeiense P.C.Kao PH < « 1 * % % MRIEHE R. ercihua 2.Y.Zhu PH ==« « M * x AL
A. yanxianum Z.Y.Zhu et B.Q.Min PH - r - M * ow ok WL Smilacina japonica A.Gray PH - = - M B
A. wilsonii Engt, PH 1 — = M @] JUGF: S. henryi (Bak.) Wang et Tang PH <1 ¢+ + M O x * TWIEBE
A. asperatum N.E.Br. PH - r r M O * » WNET S. tatsienensis (Fr.) Wang et Tang PH - - 151 r M RS
Colocasia omeiensis L.Y.Zhu PH rr + + M * oxox MRIEY Smilax china L. ES ——+ + M 3
Panzhuyuia omeiensis 2.Y.Zhu PH rt - + M * ok ok W S. chapacnsis Gagn. ES ¢ ¢t « WA Y
Pinellia ternata (Thunb. ) Breit PH r =+ - M L3} S. emeiensis J M, Xu ES » — — 1 A % L-q=E03
Pothos chinensis (Raf.) Merr. HL r - - M LHtT Streptopus parviflorus Fr. PH + ~-- -+ M O * = NEAWIE
Typhonium divaricatum (L.) Decne. PH = -+ «+ M BAR Tofieldia thibetica Fr. PH rr *+ * M O Pryit
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Table 1 (continued) Alutdistr. Imp. reason Alutdistr. Imp. reason

Family/ Species Lifefom 0 1 2 3 CM I EnRaRc Chinese name Family/ Species Lifefoom 0 1 2 3 CM 1 En Ra Re Chinesc name
Tricyrtis maculata (D.Don) Machride PH + -1 - M * e EMAUR Anoetochilus emeiensis KY.Lang H rr * o« x WARE
Trillium tschonoskii Maxim. PH ¢ =1 « M x * ER Bletilla ochracea Schitr. PH r « + « M O » QAR
Tupistra emeiensis Z.Y.Zhu PH s v o M L L3P Anind B. striata (Thunb.) Reichb.f. PH r - - M =923
T. liangshanensis Z.Y. Zhu PH r « « M Q * » RubFrm Bulbophyllum kwangtungense Lindl PH r » « « M * o [T
T. tui (Wang et Tang) Wang et Tang PH *~rr - M * « REFOW Calanthe emeishanica Lang et Tsi PH r - - - x o KRR
Veratrum grandiflorum (Maxim.) Loes f. PH + «+ = =M O = x Loy C. davidii Fr. PH r r ¢ + M O eopid 1Y = 3
Yptilandra thibetica Fr. PH - —— - M - *x YEE C. fimbnata Fr. PH r r - M O i 180 2

144, Amaryllidaccae Cephalanthera erecta (Thunb.) BL PH r r + « M LI 2
Curculigo gracilis (Kurz.) Hook.f. PH ~ - - - M HLAEAF Cymbidium lancifolium Hook.f. PH r - - M * ox ROEEER
C. orchioides Gaertn. PH ¢ ¢« =« + M * x flF Cypnipedium fasciolatum Fr. PH +r + = M O KO a2
Lycoris aurea (L'Her.) Herb. PH ¢+ « « M * x NENL& Dendrobium nobile Lindl. PH r -+« « M pay
L. radiata (L'Her.) Herb. PH -+« + M O G Epipactis mairei Schltr. PH - ¢ + - M Ko kg =

145. Discorcaceac Galeola faberi Rolfe PH = - - M [OR I T 1}: 3.
Dioscorea bulbifera L. HL - ¢ * + M gl Gastrodia elata Bl. PH +* r 1 + M % * o KK
D, cirrhosa Lour. WL ¢ - - + M w x WY Goodyera biflora (Lindl.) ook f. PH s r - M * % KIEDIH
D. colletii Hook.f. HL r - M XERN G. procera (Ker.-Gawl.) Hook. PH r r - M = ARB
D. opposita Thunb, HL r * *« + M I G. velutina Maxim. PH rr1r + * M et

146. Indaceae Gymnadenia emeiensis K.Y.Lang PH st rr M * *x x REITS
Ins japonica Thunb. PH + -+ + M MR Habenaria davidii Fr. PH rr ¢« *+ M O = KmTRL

147. Musaseae H. dentata (Sw.) Schl. PH e r M rLIAE
Musa huangbaoia Z.Y.Zhu PH - c M A HEBK H, omeiensis Rolfe PH - 1« M O RIH KR

148. Zingiberaceac Holcoglossum quasipinifolium (Hay.) Schitr. PH r r - M * = EYRT
Alpinia japonica Miq. PH -t *» + M Wy & Liparis nervosa (Thunb.) Lindl. PH tr *« *+ M O it 4
A. sichuanensis Z.Y.Zhu PH - - - M A WAF I Malaxis monophyllos (L.) Sw. PH - - ¢ 1 M me
Curcuma chuanezhu Z.Y . Zhu PH r - M Pay JITEAR Nervilia plicata (Andr.) Schitr. PH r = « +« M QO * =
C. chuankuangjiang Z.Y. Zhu PH  « = = M A x * JIER Qrchis omeishanica Tang et Lang PH + - 71 * ok ox KRN =
Globba emeiensis Z.Y . Zhu PH —r + + M AN L AR =21 A Oreorchis patens (Lindl.) Lindl. H rr v+ M * x (I8
Hedychium emcicnse Z.Y Zhu PH = - « « M A wiinE Phaius woodfordii (Hook.) Merr, PH rr - - M * = TN
H. panzhuum Z.Y.Zhu PH = - - M A frer Ay Platanthera langiglandula K.Y.Lang H e s ot * o o KRLAT M
Zangiber emcicnse Z.Y.Zhu PH = + - M Fay ®HR P. deflexilabella K.Y.Lang H o« « 7 - * x » ERTE
Z. longyanjiang Z.Y.Zhu PH 1 - = M FaN b e Pleione bulbocodioides (Fr.) Rolfe PH cr M @] pachrd
Z. tuanjuum Z.Y Zhu PH r rt + - R Spathoglottis pubescens Lindl. PH rr » « + M »* % fET

149. Cannaccac Spiranthes sincnsis (Pers.) Ames PH ¢ ¢« = M fodnt
Canna generalis Bail. PH -+ + + CM EAR T Tropidia emeishanica K.Y.Lang PH r ¢+ - * % ox REIMIEE

150. Orchidaceac




il i v I B SO A

#

77 v FBORECR BUE & (1998)

#)

H ] U125 I 1L V2 B ) % Al IR O IR & PRag

PR - B VY

BERTUL (B2 3099m, db##29°34. 5", HifE
103°21.4°) &R EMENEIMEL, HEEFSV
IEREISHRAEIILIREINTWD, #H
IHHRICATE, lElotEpiEn) X b
L, MEOEASNTICBITLZRETRO
DN ek L7, RS tignifig 183 #
1204 6 (BHEEL) Tholo ZDHH, V¥
3138018, BT 121418 Td o 72, HHRM
181220918, HEERHEI2 24518, SR 634 18,
DAHHWIL 6 TH -7, 2. CNHDOHD
RELOBREGEMMERLEDSLFELAE D
HUNH6IENEEEE LTHRITOoNL, 2O

iz, hEIOFRE LR ERY 28 1, wE LA
FA1E 101 o2, REINTHMAS LY
R Y SR ANE K- AWAT 1/ R - TAKEI : I+
LR - ERRN L ECREDEDHIE LV EH)
W2zt EEEhb, S50, B
D EEEF NNORKEFZ I T, 2ho
PRAETAHERLH A, ABHOTEHERIE
FEEL, BED L) 70T & DRI
o & IO EREO RSN, BIUVZO
(FE L FEMFIND DR TE L2,
(JEBE . KeF%— R)

-121 -



NEKITUL - F b v—F - 77 FIMRERIREG S (1999)

EN DS ES T D 7 AR IS B AL S TS

¥ R

E B
W7 VT OTF KON - BEN LY S AT LHRO—RE LT, Mk
TEHEILBOTILOIAREK . M RSB OSEMAILER . MR TR I

BEDZHO =y I BV THHAFHFE LV TEAE L,

PIEIAPEICIX I 5 & DA O 2 o TV B 7213 T b, Fagus longipetiolata Scem. (F 77
L 7F). F. engleriana Seem. (L. 7 5 — 7)., F. lucidaRehd. et Wils. (7 ) 77 }) HYi:
<ot Ly WA IEAER (— 3B A%TIL) 1243 F. pashanica C.C.Yang (733 ¥ 7 1) dS5rfi§
Ho BRIOHAKRTCRINLDITXTOBEEUHKLART LI LA CEL, HilfAHILY
BMOZILCIENAREK N TR, WRUA BB O NI L7228 D F. longipetiolata & F.
lucida DI L2HK% 65 BIRAR L 2o £/, ZIHROREHDS | WL & & b TR
WG Exiwre, L L, Re22BHOFMLI. SAROHRIEEATCIDLY L &
Moo SMA AR SEMHINAFSN IR EX O 7 F K CLE 1 BI5E 2 13720 i 1990m O b i C
WARLLEB O DI F longipetiolataA*EFH § DA A /A L 7o iBHI300mAT %A S UL F lucida
MM DY) d, 0, RERMEEFRLEBFEL TR, BRI BB O®
G OMIRENRE COMADLIEMAMANEIE D, KRIKIZIL Sinarundinaria complanata D
di Lo MIARITIEACER Cla 94 AL L7, iBH1650n 381 C F. lucida DK% AAL
I2HSF engleriana D% it U T 7o /oo ARBEIR Shinarundinaria nitida PHEE LT e,
S HAZMINEZAFHED F. pashanica & . TEL 53T 5 Foengleriana D KA ®E L2, F
pashanical MBI O I 504 LM C U -BHRZ % UL F. englerianal 3 £HE F SR A4 ¢
B RED LAFHI P EICREL TO L EBEDBRIEL» L L D FH LI L Tn,
FINOFIKE & HRIEEBOB NG, BREEOEO LD LHGAm» o 12,

HIEESISDLYD L1, PEIHEMTE I NVNEY, 2O LI b BXYTS
COUMPLRBILINTVDLIELXERL TV D, EFHILELEMIOSREHL L, F
longipetiolata% U KIS HBIMIZIX A ROFERIFEMK (A 7Y 8% 2 5 XD BE) &
M DT 75 ADHEBRALLFETH L, K. 3£ & #LL
BEXN/F lucidaD BT L FRCRELE VO SOLAMNTZV, £LT, S512WIIHD
F. pashanica & F. engleriana D &3 2 K CIRIBIBFIZE B OE ST L TV H, hElo
THHRRARSCREAFY 70T LRREFEH7OIMNRGFELLY S TE LTRRTE £
OBER AT L YR D ) BTOHIRNIEEE 5> T Do SHOFeH £ 612
AR CHLEYI PV TER DL S ORBIEDOHRIIK D TE, 2B IRIEIZT LN
NHChHs I,

RUDEAUE F1 840 TR

-123 -



ARERFOHELILRT D &,

hiElE OROKNE S RED
OEMEZ B L TOEBVIRISIIAER ¥R g2 M &

DILBIESRETH D, PET
LT, HRD 7K

(d. BEOHIBIZ L o THRIEDEFT VAT T, X7 I0L0Hhe>TDD

ThhHI, 2% h,

HREEZROHND,
SRR RBOMUEIZOn T,

1191-'(’ LM EA X DO TIBLL TV D
fiTHHEVFRTEINLEA S, T/,

WEORRIIEEA BRI H AL
bDH Lo HARDFIRLREEHER 7 F ik
HADO T FHRCIE [AERREE] LIpdn s hiE L

PEIOH AR E AR GIRFT O AR BV ELEL 3¢ D

FELiELHY . Th

mm%ﬁ%wmﬁméﬁmﬁtfwéo%nuk¥#m7+wf%&7+—>a#ﬁ%u

Kb B,
FAUERBHEOATH 22w T,
Hermuv, —H.

i, BARDO 7R COMAM AT 2015 A % & ML Z
FOPIZEDDL BRI KOEIIANEL L 413 (3.4%) Th o 7oo JHITFERIL
RO 2,68 O TV D
AR THLATHIL O DEIO 7 F e S g,

L
LHHHEA 310 12,

PO AR TIEBRE RIS 8 0 2 HARL R EHED
HARD 7 F TR ZDOFSHHD Th 3o il 5 (1995) D HENZ X

LB 1EE31,260f8Cd -

DAL ENE LR TH D,
Wil botwbhEh %y

v LA L, AELAZ rBiasbEO 7 FHGHOPLRcHLDLIE, LAb, Th

FROBERRONCIRFHN 2B TRBCIL L ENLEIDLE

sl

THRORERFED LN (b EATELEL I LD,

LI

W7 T OTFTHROHIN - % L 45602 W)
HNZTHAWREO-R|ELC, Sutbbv—37
77 v FORIKE i TR EECOME [ E L R
Lico ZO%5, SHECIH IR LAEHA
JLERO ZILMTHAAGRER., FUHA UL O ER
IF 4 E X, MNEMRL o btttk (R K
W) O=rMiiBWCRAET LI LN TEL, &
WA cHRLEHRELO TN AR b vh
&5 &1, SR} ChEO T F ke
AWML ERTELY, LA L, ZrHTOR
WA EIO T PO DL H A L,
LAb. TRENOHAMIRO D TIXRUN & 55
iR HIIEHBCE 2L G, WEID T
MOBEZSURKORHBI I LWL L 2 L
WCELDTIRREVNEEZ TV,
AEDOBEES R TS o L HARTTHRIRGER
e FUIRIRERD S SIS BILB L iy b,
PUFIZi o iR e i 4 %

1. hEARELCHENDZTIEBOEE XD

o [E1 AP 213 Fagus longipetiolata Seem. (- 7 1.
79 ). F. engleriana Seem. (L2 77 —7F), F
lucida Rehd. et Wils. (7 U /7 F) AL oA L
I AL i8R (- &R ASHTITA) 1213 F. pashanica
CCYang(NNH T )W T 5, SHIZ, U
BAAIZ DAL F cheinii Cheng (T x f =7

FYDHEFARG SN T bH, ZHESIZG, 1Y
SHEAMLL (2) oL LTI F
Y.T.Chang, F. brevipetiolata Hu, F. bijiensis
C.F.wei et Y.T.Chang, F. tientaiensis Liou % & §h 1%
& L TOF. longipetiolata f. yunnaensis Y. T.Chang %
EAHE s TwD, o, dHTHNEBINICIE Y
A V) 27 O F hayatae Palib.ex Hayata var.
zhejiangensis M.C.Livet MHWu b HE S Tw 2,
L& L., F longipetiolata D % F. pasanica £ T 4
HUSHE, D BUrM R IR AR 2SI AR 4 AR
WeChH ). F chienii \2F o TR INIE Y« Ik
SHTUK, Zofk, HOEELTBESY, 20
HEHAKGAEL v TCREVIEVIEZ)D

clavata

-124 -



1. SEgEoME

Hh, ZDEI, WEAKEOTFIEOERR
AEBROKEIHD,
HEJFECH IS TGO MO i1 EL
i, BEFIER Lo s 58, AR 2 (M, &
WL YON. A, e, R, AL HRILA )
Ao Twib, FOMAREK2IIRL. (£
7% ZHO 9 Lo F longipetiolata D53 i SEA
VARGV e BER L AGNIR DR RN /AR /AR 1 44
FCOG IO L T D, Tl S
Y A NBRO B ERA O S A O S 1ER
KHIBEL TV d, F lucida i34 LW B 0
Jef% 30-24 oM det. WHE, HTA. MWINE
XA THA LK engrelianaid 464333, 5)E~27.5

BoF ) 2Bk i, M, 8ied. o
BOBFUER YA O OUNIZ DAL TWhd,
DRy o= HoO N i L L. 0
HI3RECEL ) LHH L, HihbdeilihoT
F. longipetiolata, F. lucida, F. engleriana DY)
HRHND, CORYIHIEIE. WG, S
BRI IRVITLH DL, FRIGEET D ®
ME DRI TORGF AT D, 510
AXRTU, Fehienii IR CPBO T AL LR
KOFTRCEBETHEHCEI,

PETTF oML &5 ORKE T FISOENE
KEETACdL v, Ll 7 Bol%
FOHRK] v InEELRKNCEL LA 4

- 125 -



35°

30°

25
20° 1000
s
Pan i : L 1 :
95° 100° 105°¢ 110° 115° 120° 125°
1 Fagus longipetiolata Scem. /)
2 Fagus lucida Rehd. et Wilson T YT}
8 Fagus engleriana Seem. T ¥ 5—7)
4 Fagus pashanica C.C.Yang /3% 27

M2. hEOT TIE 4 O

—Dfw, £2C, UTF, FHMNIIEDO L) 24k
P ELTCI7HR] LR EIIT A, Eo T,
DT RO T HBOEISEE L TWDHIG
Ho. MOKDOBTIZRELTODEELHDL, F
oy BENZRZLO TS RBOBEFSHENTWEL
M, 7HED (1] 2—RMIEdHmEid, o
NHEAMIZHIZ [7F] LRI EIZT 5,

2. PEOTFHICHT IRRIRE
WIEKENTO 7R OMECEEF I 5 it
LLTIRDE) R bDHADH D,
1. Tsien Cho-Po, Ying Tsun-chen, Ma Cheng-gung, L.i
Ya-lu, Chang Che-sung & Ming Tien-lu  (1975)
B K FEARERB A LI ER
(The distribution of beech forests of Mt. Fanching
shan and its significance in plantgcography) 4%
SEFHR 13(1):5-18

2. PEREIR FFRREE, (1980) 3L, 1375pp.

3. EEta; FRHEETHIEE (1987) HE
WRRE, JEEE, 1024pp.

40 FUHHERE BOHARGMRNAE, (1988) . &E;

5. Cao, Kun-fang, Peters, Rob & Oldeman, Roclof
A.A. (1995). Climatic range and distribution
of Chinese Fagus species. Journal of Vegetation
Science 6:317-324.

6. Kun-Fang Cao, Rob Pcters (1997) Species
diversity of Chinese beech forests in relation to
warmth and climatic disturbances. Ecological
Research 12:175-189.

7. Kung-Fang Cao & Rob Peters (1998). Structure
and stem growth of multi-stemmed trees of Fagus
engleriana in China. Plant Ecology 139: 211-220.
L2 Lah s, R COMRIEDIHDH

il 205k LELTEY ., SElT-7: 89

- 126 -



L, UL E%RTo [7HBHKkOIMILASFD
) kg2 irbhTtunin,

3. ARABEREMNMAZE

Wi E A (3 Braun-Blanquet (1961) DA H 4
FIRENMECZL > TiTo 2o @ARNIZIIL 72
MWD& TELHBTEET D2 LB EALER
JETHDH, EDH, FHAABIHBLILED
TACERRL . EHRFRY TSI CHEARL (Fk
D%, [MELIze O, TXTCOMEORESED
BHLLETIZIE L OB A Do oo ERLTE
NANESE L7cR FOBRT A AR AT L.
N L CHIE R 2R L 200 Bt AR I3 L
AXOEAM O CHIZMTRINA LT o0, 1IHNT
RO df, GRMEA S LIRRHLIRHLL, £l
MUEEI L v 9 — 1BV T pHEEC R BISE L 12,

4. BHEBTLOKR
HWECEWThh o2 L Ch DA PEI000
FORELIE THIEDOREL ] EFHAL OV %
PMLCTHY, EMicftki oo edcasy
W LW T v, plalidiv, Eld—
DU EHRTH FRGUARLILZFILTH D,
BIZFRT A G HOMBTHAL T v—y— L,
ML HHIRETCHED, “HPLZHATT
650km A H 850km DO FIS 2k D) $xty T, X o &
TS DIZH L, ZOE A MYy ER Y
WAV, BRIZ 2 N4, VoG W B AT
ALY SIRVHTACREA . SHICHTH
WIZAD L EHREIRBUSE C o RO MY A
METIZ AT 20 EARINRT O {IROTA R A
CTH), HRTASTETIIIZ L AR Tukun,
THREFEEI ETRELBE LKL THDH, B
MaA 3Ttz 8h., ot {yEOTALY;
FAi . tEo T, —MoFEAL @AM D» -
TR, BEAERRIP WL DE kol

AT, BREAL To Ao =0
BE N IEN e h R 4 2R IR ITE s P ITE 3 TN
NG RTE D7 FAREEK ooV, TOMAL
W2k d,

1) EHAINEROZITOHRREX O 7 F 4k (%
1, Stand no. YNN1-6)

EWHOHETHHRELETHR, BN,
WAl L 3 M, HEXB50km 2o T, #AHIC
MWV EILOEIIHH L & IR
(I v A5 ORHERIR TH Do L5 IR
LB DT Y 488 & b B2 L N0
PRTASHEICSX MY ET 3 L ORI A
LbWdh, 70, HATIIBIEIAED & L TH IR
ENTVDLX 7 ATH, ST TIIEROME L T
WHRIZHIE S hTw /s,

A BB O & DFRIRIE B 2 0
OERIREX IR T BT TH D, ZOIRE
I~ A2 O (I EIRE ST D)
BEAEREMMERHEEHRKR IR TCHo 12 £
LT Ly o BIETHIRIRL T /e,
CORELTT T RADBRREBEDDHTHY M
Thh., FNELR2FLDRKETCH /00 ML
Z &Il £ LT A F longipetiolata, F.
lucida 3. BIWIFERNTHoTH 118
(Castanopsis ¥) DI & A7 L TILIRIZAETT L ik
FRILL Qe WRRBHE L SHAERIfE A S 00y 1
BURBEBRIIWOS Ly 7H 05061 2 R4
B39 2 HBEDSH T TOM, B2
LHOUMEL, F0, L3 30em BBED A
HDbEV), o Ty EFMIIRA % ) 8T 2R
BICEM I, AWIHSARCPT TGO 5%
O EOA, SEH AL CHRAREICHD b
DL S L, FA0 TR~ AMRIR S sk
VY FH1900m D RIREBIC B W T 2 Ko F.
longipetiolata DWFT LWL L 120 FR LTS
25m,DBH102cm & 30m, 14decm DA & L EtkCdh -
2. FNASR LGB MRS B b Kz 7
FEB UM RIL B O Castanopsis
platyacantha, Photinia sp. B5HEH L T2, DT
K D5 & 3~ 6m (213 Carpinus fangiana, Symplocos
sumuntia, Acer prolificum 7z KR LR, 862 F
DTFAAIE & 1. 5m, 1A 0% @ ¥ 7 (Qiongzhea
tumidinoda) D€L LT, HKRKDOM Tl

- 127 -



- 8¢1 -

1. PEEWIZBT D Fagus i EAHRDOHK L

i

N gy
.
=
-
]

i/ c il > e ]
Running Number JU 15 13,2 14 1516171820, 4 5 6 7 11 12 3 8§ 9 10:21 22 29 26 27 28 23 24 25
1 - T ™ T et et et e~ TTITIOOTY T n - bzl - n b I R ¥ B 7 ] w W w o w
Stand Number T2 = 2= 225208 .xR5% 22 85 5 B3R ET=E = 2 | X =
- = w | P N A = S | = ™~ o = oo L e on
@O O [¥=) w w @O w w> (¥=] Vel ' w [¥=) V=) 0 W w @O 7=} o O WO w w WO Vel “w w w o
NN NN At A A T A ol - B NN N o0 0 00 00 00 (O Lol o B o
T — DB > 000D Do E ;oo > o 3 o e oo o oo m o on oo
=S OE SSRGS 55 3 8 35335% 5555 33 3 385 T2T ST BRI
£ ._‘._' ‘.—' b Lo o8 - i Fal F o = e n = Paniib T T e s e
{5 ~ ~ — L = o O O L O W o (% o o -3 o O O O ah Oh O - - s
RlEde ) "2 3 5z 583888 8888 8883888 822 2382 s8¢
w o , w o A AN R ST SN Y ST ) (72 I s w w w w P A ANV r . w»n 4 ¥ 4 -
Exposure 2S5 3 838 8823 &8s e S8 LT3 a3 s
Lod + M om ™ - T2 M M M e = = 3 M N m m m m - m - - - - v m m
Inclination (O) 3525 37 43 40 31 35 25 42 32 .28 13 5 25 35 20 25 30 25 35 40 20 40 35 30 30 42 52 55
oY ¥ 5 "o mer OSSP S 033 8 7S oSS a S oo oo oo
Area (@2) X2 2 X X XX XXX XX XX X X X X X X' XXX XXX X X X
5““”‘;:;;;:;52838 PSS & r e aS e S50 - o o
Location FY. F'"F F-YY Y Y Y FFFF F F F F F F.:NNN NNN N NN
Tree layer (Bl) }‘xghl (::) 2215 15 1716 17 1T 17 13 2026 25 18 30 20 30 20 30 22 15?220 17 20 18 20- 21 25 2%
70 SO SO 70 S0 80 SO 75 95 60 65 §5 70 80 75 95 SO 85 G0 575 S0 S0 SO 90 S0 S5 95 SO
Lower tree layer (82) Hight (:x) 1T o7 7T 7T 8§ 7T 8 6 7T 12141312 1013 7 15138 109 8 6 7 8§ 6 1 6
.~ Cover 60 50 50 70 50 65 50 55 50 40 70 60 70 40 60 60 60 70 S0 70 60 65 SO 30 50 70 65 40
Skrud layer (S) Hight (@ L 3.0 30 2030 3020152025 30302030 61517 1.L§1.§3.0 252520 2.0 .52.02.0
, - Cover 30 4 40 30 40 45 20 65 20 70 90 60 30 80 95 95 100 100 95 95 75 T0 - 40 < 45 55 70
Herb layer (K) Hight (@ 0. 0.5/0.5°0.30.5 0.50.50.50.50.5:0.30.30.30.5 - 0.30.3 0.3 - 0.2: - - =~ . - 0.3 - -
, . Cover 6530 30, 20 50 20 10 15 S0 50 < 40 50 70 85 - 15 5 - - - | - - - - B - -
Number of species 38 27027 34 45 64 63 39 49 62 45 40 35 32 43 41 38 17 11 2237 32 47 43 54 35 30
Fagus longipetiolata ) : o .
Cyclobalanopsis stewardiana . ..
Liquidazber forzosana - .
Tsuga chinensis .. . e e
Castanopsis cyeri : . . . = )
Diplopterygium glauca . . . . .
Neolitsea shingningensis .
Photinia glabra , . . s .
Symplocos caudata Co .o e e e e e
ododendron auriculatuz . :
Styrax hexzsleyana . -
Cyclobalanopsis nubiun - .
astanopsts carlesii - N EE I e e e . c e

Polypodiasrun argutuz ¥ R R Y iy & & = . " : § =Yg 5 =

—— en - s - - e e

[XNS]



- e e o .
- o o -

> r €10 0102

COWD AV P D DI

. . . . . o e e e [ PR . .. cnjeajed 130y
.. . TR e e e e e . . S TRJOIYIIIIA BTUSOL}IK
. . . . . « e e e e e e e . .. 11y$a010q02 et|edC)
e . ‘e . NN S1SUdUBAYIIZS XD|]
e . : - . e e « » = = . . . ISUDULS JAOY
.. . A e e [ R . PR er{ojl1inyser stie|ndipad
O : PN T T e e e Co . - Listatp cijagy

. . . w2 B w P T .. . . clouuts Jaoy
. . . . . e e T B . . .. suasund snqny
. . .. . L s . L I1woutuyezIIn] snuidie)
s § . e e P e e s P ) N BSNOY SNUI0)
e e R T D eie[adtued solojduss
.. . o e L e ok N . . . .. gsoutds snaland
R s o w ow s Coe e . . .- snasfydinod snziuong
. . . . . e T P . .. SISLaULYd cipuestiyas
. . . B s "B T # w w s o . . : S ei3j1[npUE( SNIIANY
: . . R e T R . . T TUL139[3ud sn3ey

R R RO R e2qe[3 xeqius
e e e e e e e e e ‘ds x3(]
T 1304utss snQny
5 . PO TS . = o= s N e . - = SRIE{NIIIS snyjuriyuyg

. .4 T S e epritu eiing
. 5 . ¥ S DR T 2% S O T . P Y4 eyjucilioq sodo[dmis
. PO 2 N I N N I S P v PR gieplrdsnd vijfjowe)
N s T 31 | EU ‘ds S0J0|dwAS
N N R . v e1d1doudys er1siBoiBe(d

e

N . . . . DR B WNCRY L P . .. SISUIUIYD snuixedy
. . . . . e e e . . . . - t1yyes elysidng
) . . S o e e T P - . .o edtuode [ vruoyei
L [ I 2 R I . . - tiuotdaeyd si1aidossq

THlm e 1N O W

re— D N T B AR e e e I . v stsuaryouenyd snplyoey
PR L Ce e D .o . B ‘ds eIaputl]

= @ ¢ i = e ) e tastec uolodoiydo
.. [ . e R . . snueIdiaoquayt sniosida]

X )

R S S T L T (R S R SOPIOLEI0I0ISUID) TAIDI| ]
DT B T Y T 0 [T T P1TUC[CZO) BIIBUIPUNICUIS
R TR T L2 R eane|s erapuid
. 5 . . . o e P - . 2 ‘ds xe(1a§

. . . e ) R DY Y S £ - . - ‘ds snueJedoucutls
[T S B . C 10u1y20 Oy 11SLj04
[ SRR O B . - ds el]jaue)
! [EE IR . .o 2::8?: |d stsdoueyse)
oo ed el e - . .. SNAILIISII)I sndIedoyLl]

tenin

—— T ] 2 ¢ s s 120p10Uyds elotLy

o re

L e e e N e - - S1suauIyd eqQnanay
[ BT 2% S P 2 S I T o S o I R IS I S T L A S . M - = = epIan| msmn&
S - P T . R a[12e3 Ltaloyicydoy
S ¥ . S T A . . 1ue[[CIS RITRIN01COT

- 129 -



- 0€T -

Taxus chinensis

Holboellia fargesii

liex chinensis

Lonicera psendoproterantha
Epimedium sagittatug

Fagus pashanica

Rubus bambusarus
Rhododendron hypoglancum
Eurya brivistyla
Vaccinium henryi

Lvonia ovalifolia var. elliptica

Viburnum betuli{olium
Stewartia sinensts
Sinarundinaria nitida
Sorbus folgneri

Pinus armandi:
Helwingia chinensis
Evonymus giraldii
[lex penryvi
Rhododendron bricranthum
Prunus pilosiuscula
Calanthe fimbriata

Carex sp.

Acer ullxe-xdﬂun
Dryopteris labordei
Rhododendron sp.
Cvclobalanopsis myrsinacfolia
Viburnum svmpodiale
Rhus sp.

Oxalis griffithii
Cvclobalanopsis oxyodon
Acanthopanax evodiaefolius
Ophiopogon bodinier:
Ophiopogon japonicus
Camellia pitardii
Lithocarpus henryi
Litsea ichangensis
Cornus controversa
Sorbus sp.

Lithocarpus sp.

Photinia sp.

Schima superba

Prunus sp. B
Athyrium wardii

Smilax stans
Schizophragma mollc
Castanopsis chunii
Quercus sp.

Neolttsea aurata

Smilax boskij

Lindera fragrans

==

€ -
o -

ey

.

re

€5 et

s

.

3

- e

AN

e

v

€3 €0 e

[ O A Y

dn dn B de S d LD QY LT G T R UGN LN O O O 00 00 00 O



F T BT A AP T AT IIITIMOIMIIOTICI I MM MO M DO O TN I C3 O e

©

- —

£

ST WIS BI221UOT
wnioydoio mRIIAYIY
sisuaBueqal snjlyoey
ejemoue easuelpiy
eutendbo| esing
BJB[NIIIS SRUNI{

‘ds eioudel
puelIe|3ud snalany
edruode ! muu%@»u
JTSUT(Rq WAIWO}IAD
SMAJRIIPIY SRmAUONY
suodund BaSII]

ejee eAang
2QOISIINQO BI3pUI]
eULIUR| S020]duAS
BUTYO-0JUB|S XB[1US
RUISSISOUWRI S030]dWAS
Lip1aep eaBuelpiy
v)B[[NUISIDIS elIny
cueiduej snurdie)
ondtyijold Jagy
BJIYIURUIYAS BIpURS 1(OS
1{eae|op Snyy
soplorTulaoea e11d3ny
BIBUIID RISIPIY
Snijojijen saqny
12122 eLUOYRY
ST)0astp Xe[lUg

ds ewdelydoz1ydg
LISUQUIS WNLDT|[]
‘ds stiapdoal(

‘ds unuinqiy
e]Aydoloey snulo)
SISUdULYD saporuydesy
BURLIAYIURI| XD
115981¢8) snuidie)
S{saudueuns snyjuensQ
ds SN{IYOTK

BJIO[) 11} BORI[SUIY
BUR[S [P S119QIdY
anlojjixer Jasy

dS $n11$8(3)

1LIU3Y 2139 1u0

SI(LIUILI0O ¥10003) e

10151205 joq “a SIPIOJNIIASE WA []eY
epodiprmng muuNm=c_o

ds 139¢

STSUdUIYD SRpUL I§uy
RURIUD] JOW RIpOIUR] (¥
‘ds giuojunes

TIqeas B1)paT]SUI(]
11101084 SnURyg

‘ds efing

eINQUOYIUBX SNQLO
ouow 122%

- 131 -



Dryoathyrium unifurcatum %18 U &, Ophiopogon
bodinieri. Schizophragma sp. Oxalis griffithii,
Lindera comnuis, Plagiogyria stenoptera e &, QK
DT FHRTECUD LD R O I, §E
2 3T O 1780m 20 65 2010m £ COM LI Tl
F. lucida® % AT 4 S Wikl ke /A L 72,
Z 2 TIESAKM I Castanopsis platycanatha R
Cinanocaramus sp. R ML TWw72h, F
Tucida DEEAN 20 BUEH A FOIETId, E
VWHO T FIR TR CIHHEAIC A 2 DT, 32 T
YnsgLrce vy Cd /o, F longipetiolata &
F.lucida % (5 GACCIVERRIZ KB AR O KET
FELEHDTULIECREILChD, UL, H#
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it 4 571 CO D OISO MK TIHEIS A0S
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2) YUNBE YD Sy O 7 F (K 1,
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R o o I LA T AL o
228 SNDYFTH L LN L PRTLEEDT 2,
SHMHNZE - TRV 4 {0, HBIZEHA
DEEL, SEBIA O PATYINS 128 S ) | BR
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TR AT O70km ED . A IRV
WL [THFSUIRRIAT S5 ) L BIRE. 110
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PAZH DN HAT L. £ 2513V
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DIENRVE ERNTVL M~ FCHD, St
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FEWIMEe S &l Do UL AU §F2E
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Ltro 7o BPO00m {5 ¢ 2aF R~
D ( I IZEFH LT D F longipetiolata DK%
ULz ZDOPCHORAMEORIFILL 2m T -
Lo LB TiPL990m DML, MiFt3SIED
DFHEHIZ A ET DI CHENEE L T o /o, fRAK
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& Castanopsis chuniis  Liquidanbar sp.. Acer sp. %
dtrk . EEARNR Y Tm, 50% C Symplocos botryantha,
iCARFIE 1. 5m, 30% “C Scheffera glomerulata,
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54130.3m 653% T /78 3 2 vz & LA Elostema
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Lithocarpus
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Liplopterygium glaucum
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“C Sinarundinaria complanata®d (&4 Ht—-AzfH) Tdr o
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ERD L INBULET B,

3) WG 73k (&1,
SHI1-9)
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FOMML I IEEE31°50" ~ 32145, 4i{£106°27"

~107° 1002 & Do o (MNTE O F ERCHl 31 FHARR AR
FRON AT v — % — L TR D LR 0
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BILORI TIX AR K IEAS 1400mm & 5 A3, B
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EED T F BB HE & DFERIEVER
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W, <hadhiMidto 22tz 70kmEY 713
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) DWMTH D, ISk - oGO}
Lo R HBHEIZOLRAOD T LA o 12h5,
ANADHEL Lo THELTLNTWDH I LI EL
Hhrors, ORUMERILIZHE S L ZT0RK
MWIEHY, HRDA 7+ itk Twre, B
WOADIETIX, HRDA T vV EM LV,
HHEOARTIHRIRE CIZ40 RIS ThH DAY
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PIGOHEED S Okm BLEIZ A D 1550m Hb £ D 3
HiriiHifi. €I okifoastElie s, i
$21650m # L5 C F. lucida DA% L, BAEL 72,
Z ZIXINTASM oM WIEIRB Ch o 72, 27
PrCHLERAL Lo, 2okodilidhEoff
WfEARTECd D Stewartia sinensis W4 FH L Tw7z,
AL F lucida DHEL LTV H b OB, HiE
@ Quercus glandulifera 3% { L o Twviz. 1
&R, PEATROALG LY RN Z D
ROy A TOREELChH o1z, 1275, 22Tl
F.englerianah®% CE L TV 2 A e o T
oo MIKIZBHARD A Y r v ¥ r 28 bt
Shinarundinaria nitida {4 L T 7,

-
~—

RUBHT 2 L2, R0 L BBORMIZ(EOR
Ll h{hEtMMoaBIHEL S HIZHBA
30km A D) | i 1420m it 5510 FRARIRATATIR K st~
AL, £2~HETHEICoOML, 2zt
DREFITRIKE BTV CHo Iz, LD
Lo BRI OFA T o Ao TRV
pashanica & F. engleriana® .5 4 % f#tkdid o /2,
F. pashanica (XU EFED 7+ THY | £DiL
HIdiguEE TR L2 TH L, DRI
L, KEVHLDOTH30-40em 12 CH D, L
L, 3@ 3mbBbizd b, I3 RAT—
EMUHAROEEL B bY D, B AT+
IZCTHV, B EHLDTNE C 3em-demD H D
M, TR F pashanica D L, fitk%
L Cvize, MRBIZIES COMMETTLTY
2h NARD Y v 2512072 Rhododendron
hypoglancum. R. bricranthum D KIEMNH L F
$R81 D Eurya brivistyla, Cyclobalanopsis oxyodon b
LRI L 2o LA L, O 2 CIIAM
D Shinarundinaria nitida @ EFFIIE S L Tw /s,
S ZUIEHR L R T VI HLTH H AL, ERIBEAKEMN
2, BME 3L, ZOEMEML TP
LD C e HS, REERD I S DT & 0]
fBElcLTwdbnkEZLNL, ), F.
engleriana \3FHEF &0 138 A% 8h C Tt oo LA,
FHU PR OMBIIRE L T, d5IZ0 DAL
(2% (oA DU H 726 Fenglerianal3 L
£A0cm i1 (F11260-T0cm) C, #1251t 14m(F
HI220m) & R Do BRIEA 5 % L DA T
Do Kl BB ELOE, HADAL AT FIC
LT vDh, BIIKE HADL X7 FI2&
HLOTELPTVEH, FOUHIGTEL L, &
DHCIIEIARZF englerianal 2 U o T HD
Quercus glanduliferad® 45425 2 L H % { (BRI %
DI ERETED AT D RIS - -RTIZ 28NS
Fuoo IURMEAEROENL < 12 Abelia
Pedicularis nasturtifolia,
betulifolium, V.
pscudoproterantha /s EH3% B L Twvfcg 2O
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dielsii, Viburnum
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WO N F. longipetiolata s 5 & {19 WHT & %
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BEDLZ X TE LD o2,
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Ecological studies on mammals and birds in Sri Lanka

This study consists of a mammal study and a bird study. Each will be separately reported.

Part 1.
Comparative study on three sympatric large herbivorous mammals
in Wasgomuwa National Park, Sri Lanka

Padmalal, U. K. G. K. V) , H. D. Ratnayake ?’ , U. R. Weerasinghe ¥’ ,
S. Takatsuki *’

Introduction

Sri Lanka is an island country which has been isolated long from the Indian continent and therefore
endemism of plants and animals is high. Because of this, [UCN lists this country as a "hot spot', an area which
requires special conservation (Myers, 1988). Similar to many Asian countries, economic developrent is active in
Sri Lanka, and nabure destruction is progressively going on. Among the animals facing difficulties, large
mammeals have large home ranges and require large amounts of foods, and therefore they are strongly
affected by habitat destruction. Since low lands of 5ri Lanka are used for agriculture, large marmmals are confined
into fragmented refuges and national parks there. Therefore, their conservation in these limited habitats is quite
important. In order to carry out proper conservation, it is essential to understand their basic life styles and
interspecific relations if they live sympatrically. However, because of delay of the establishment of research systems,
information is quite limited even fer the major species.

This study trys to collect this information. Wasgomuwa National Park was selected as a case study field.
The major species include Asiatic elephants (Elephas maximus), Asiatic buffaloes (Bubalus bubalis) and axis
deer {Axis axis). We intended to reveal their habitat selection and food habits, and based on them we will
consider the interspecific relations. Sorme management implications will be proposed. Surveys were done in May
and September, 1998, The results of May are reported here because those of September have not been analyzed.

Study Area and Methods

Wasgomuwa National Park is situated in the low land in the central part of Sri Lanka (Fig. 1). This
area was protected from 1938 as a reserve, and founded as a national park from 1984. The size is 360 ki 2 .
Vegetation is dominated by lowland dry semi-evergreen forests, but there are several grassland patches called
“chena" caused by traditional burning-culturing activities, which is prohibited today. There are also ponds called"tanks”,

U Open University
! Department of Wildkife Conservation
¥ tUnjversity of Tokyo
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Fig. 1. Location map of the study areas.

Many elephants, buffaloes and axis deer live in the park. Besides them, wild boar, sambar, sloth bears and leapards
live there.

We established a census route, and drove regularly. The route was about 20 km long, and covered
almost all types of plant communities found in the park except riparian vegetation. We recorded the plant
communities at every 200 m along the route using the distance meter of a vehicle. A total of 96 points were
recorded, and the habitat availability was calculated. When we found elephants, buffaloes and axis deer, we
recorded them together with time, number of animals and habitat types. Habitat types were categorized into six
types: forest, forest-grassland ecotone, scrub, woody island, grassland and aquatic areas. The forest is a continuous
tree cover. The forest-grassland ecotone is the forest edge and neighboring areas covered by shrubs. The scrub
is covered by shrubs and herbs. The woody island is a small patch of trees or shrubs appearing in openlands.
Aquatic habitats include ponds and marshes. Mud holes are also included this type. ‘

To reveal the food habits of the three herbivorous mammals, fresh droppings were collected in the
areas where the animals were frequently found. Droppings of elephants are composed of 5-8 balls each sizing
10 cm in diameter, and about half amount was used as a sample. Dungs of buffaloes were sampled by a spoon
as a sample. Twenty fecal pellets of axis deer were considered as a sample. Twenty samples were collected for
each species. The samples were sent to the University of Tokyo, Japan.

All fecal samples were preserved in 60% ethanol, and washed over a 0.5 mm apertured sieve. Plant
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fragments retained on the sieve were microscopically analyzed. For idenetification of fecal plant fragments,
living plants were collected in the national park, and epidermal slides were prepared. Plant identification was
done at the National Botanical Garden of Peradeniya. Quantitative evaluation adopted the point-frame method
(Charntad and Box, 1964). Plant fragments were spread on a slide which has 1 mm grids on the surface, and
crossing points covered by them were counted up to 400 points.

Percentage similarities (FS, Whittaker, 1952) were calculated in order to show the food similarities
of the three species. This index is the sum of the smaller values of plants appeared in the foods between the
two animals.

Results
1. Habitat selection

Table 1 shows the habitat selections of the three species. This table shows the percentage values of the
findings. Axis deer utilized grassland (45.6%) and scrub (25.2%) frequently. "Woody islands" were utilized
only by axis deer. Buffalces utilized grasstands more frequently (60.3%), while scrubs and ecotones were less
frequently utilized. It was characteristic to buffaloes to utilize aquatic habitats. The habitat selection of elephants was
similar to that of axis deer. The use of forest of elephants was greatest among the three species. Elephants
tended fo utilize less visual habitats like scrub and forests.

Table 1. Findings of animals (%) in different habitats of Wasgomuwa National Park in the intermediate season.

Habitat type Axis deer Buffale Elephart
Forest 2.9 0.5 4.0
Forest-Grassland Ecotone 12.4 2.3 10.0
Serub 25.2 7.9 28.0
Woody Istand 13.9 0.0 0.0
Grassland 45.6 60.3 52.0
Aquatic Area .0 29.0 6.¢
Total 160 100 160

2. Food habits
(1) Interspecific comparisons

Table 2 shows the fecal compositions of the three species. The composition of axis deer was composed
of monocots (47.5%) which were dominated by grasses. This reached as much as 86.9% if culms, sheaths
and seeds were included. The predominance of monocots was more marked in buffaloes where monocot
leaves occupied 56.1% whole monocots occupied 93.8%. From these results it was concluded that axis deer
and buffaloes are grazer-type ruminants.

Differing from them, food habits of elephants were somehow different. Monocots accounted for 63.4%,
but the occupation of leaves was only 22.7%, which was less than half of axis deer and buffaloes. Culms, however,
occupied 28.1%, which was greater than other two species. These results suggest that of elephants digest

- 139 -



leaves well, but culms poorly. Dicotyledonous plants in turn occupied greater twigs and woody fiber
occupied 17.2% and 12.9%, respectively, both of which were negligible in the other two species. It was
strange that the proportions of dicot leaves were small, and woody leaves accounted for only 3.1%, which
was further smaller than axis deer and buffaloes who mainly ate grasses.

Table 2. Botanical compositions of feces of Axis deer, buffaloes and
elephants in Wasgomuwa National Park in the intermediate

Season.
Flant category Axis deer Bulalo Elephant
Monocots 86.9 g3.8 63.4
Fiber 37 1.8 1.7
Cuim 17.0 i8.8 281
Sheath 8.9 10.3 88
Seed 7.0 58 .7
Flower 1.2 0.1 0.0
Ligule/hair 1.6 1.4 0.5
Leaf 475 56.1 22,7
Cther monocots G.1 [+ 040
Dicots 11.8 59 38.5
Twig 0.0 0.0 17.2
Woody fiber 0.5 0.2 12.9
Bark 0.3 0.0 3.0
Woody leaf 10.0 5.1 3.1
Forb leaf 0.3 0.3 0.0
Forb stem 0.8 0.4 03
Others 1.3 0.4 0.2
Cell contents 1.0 g2 0.1
Non-transparent materials 0.3 0.3 0.1
Total 100 100 100

Fig. 2 summatizes the fecal compositions by six major categories. It clearly shows that axis deer and
buffaloes are mainly grazers while elephant are mixed feeders and they ate supporting organs like twigs
and branches rather than leaves.

(2) Percentage similarities

Based on these, percentage similarities (PS) were calculated (Fig. 3). Left graph shows the PS values
based on the 16 main food categories. Buffaloes and axis deer showed as high as 88.5% similarity. Elephants
were different from them, and the PS with buffaloes was 56.7% and PS with axis deer was 57.7%.

Right graph shows the P’S values calculated by each species of grasses. By them, PS was only 31.4%
between buffaloes and axis deer. S values of elephants were further small: it was 19.5% between elephants
and buffaloes, and 15.5% between elenphants and axis deer. This suggests that when we compare the food
habits of herbivorous mammals, rough categorization like grasses and browses is less reliable, and it is recom-
mended 1o use species level categorization.

Discussion

Information on wildlife in Sri Lanka is limited. Though there are several good studies: e.g., elephant
ecology in southern Sri Lanka by McKay (1973) showed basic information on its behavior, grouping and
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Fig. 2. Botanical compositions (%) in the feces of the three herbivorous mammals in Wasgomuwa
National Park.

Fig. 3. Percentage similarities between the three herbivorous mammals in Wasgomuwa National Park.
L.eft: total foods, Right: grasses.

habitat selection. However, this study did not refer to the food habits. Information is further limited for other
wildlife speceis (but see Fisenberg and Lockhert [1982] for several wildlife species in Wilpattu National Park).

This is the first quantitative food analysis of wildlife of Sri Lanka. This has found that Asiatic
elephants, Asiatic buffaloes and axis deer ate mainly grasses in Wasgomuwa National Park. This suggests
that these three herbivorous mammals utilize grasslands more frequently than forests, the former of which
were caused by human activities rather than natural grasslands. Not only food habit data but also habitat
selection data supported that they utilize grasslands. Therefore, grassland management will be a key point
for the future management of this park.

Among the three herbivores, elephants had different food habits. They were relatively more
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dependent on dicots. Most of them were woody plants, however leaves appeared less and branches and
woody fiber appeaied more. This disagreed with field observations. We observed frequently the elephants
ate woody leaves. It is therefore possible to understand that the elephants smash woody leaves by their
developed molars and digest them well. However, they do not fermentate plant materials in their guts as
actively as ruminants. This should be confirmed by feeding experiments. '

If we expect fairly high density of animals in the patk, grasstands are desn-able This would satisfy the
needs of visitors, In this case, however, grazing and browsing effects on vegetation will be serious, and some
negative effects are expected. -

In contrast, if we choose another option to maintein the present vegetation, reduction of grasslands by
some methods would be preferable. In this case, we have to expect the decrease of herbivore populations.
This may result in disappointment of visitors. Choice of this alternative option in the park managemerit

should be decided by the social concensus.
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Part 2.
A study on the bird and habitat relations
in the Knuckles Conservation Area, central _Sr1 Lanka

Padmalal, U. K. G. K.

Introduction

- Sri Lanka is identified as a first priority "Endemic Birds Areas" of the world by Birdlife International.
Though 13% of the land is designated as protected areas (IUCN, 1990), most of them are not scientifically
managed. One reason is because of lack of scientific information on wildlife. On the other hand, land use
patterns of the local communities within and in the surrounding villages also cause serious threats to the
fauna and flora of the protected areas.
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Alteration of the vegetation due to human activities obviously disturbs the habitats of the birds and
many bird species have become threatened. The most affected species are endemic species that have been
restricted to pockets of suitable habitats (Kotagama, 1990). Therefore, studies on the effects of habitat alteration
on birds are necessary. Information on birds and their habitats is essential for the future conservation. The
objective of this study is to compare the birds in different habitats of a conservation area in a central part of Sri
Lanka, and, by comparing them, to show the effects of habitat alferation on birds.

Study Area

The Knuckles Conservation Area is geographically a part of the central massif of Sri Lanka (Fig. 1). It
is isolated from the main mountain mass from the Mahaweli River Valley on the south and east, and on the west
by the Matale Valley. The range consists of many conical or wedge shaped peaks or sharp ridges which stand
out abruptly (1,700 - 2,070 m) forming the main mountain range running approximately in a northwest to
southwest direction. This range is placed almost perpendicular to the direction of the winds which are primarily
responsible for rainfall. The wind and rainfall play a major role in climatic factor which is unique to this region.
This region consists of various climatic zones ranging from extrerne wet to almost dry zones. This in turn
influences the vegetation in the region. The main forest types include the humid tropical lowland semi-evergreen
forests in the valleys, the tropical sub-montane semi-evergreen forest on the fower slopes, the montane humid
evergreen forest on the upper slopes, the montane grasslands or the patanas and the pygmy forest (Cooray, 1956).

The human population in the region is relatively scarce, being concentrated mainly along the western
slopes where tea estates are predominant. There are several smalil villages located along the smaller streams on the
eastern side of the massif and in the Corbett’s gap where rice is cultivated. However, many families are engaged
in cardamom cultivation, which results in soil erosion and land slides (Cooray, 1956). The Knuckles Conservation
Area was recently selected as a wilderness area by the government.

Methods
1. Habitat description

Three representative vegetation types were selected as bird habitats: forest, scrub and savanna. The
forest was not natural but partly logged secondary one. The scrub was composed of less dense trees with
dense shrubs, The savanna was mainly composed of grasses with less dense shrubs and trees. Within the line
transects of 10 m X 100 m, four 10m X 10 m subplots were sampled to measure DBH (diameter at breast
height) of trees, and five small plots of 2m X 2 m were laid to describe undergrowth in each habitat type.

2. Bird censuses along transects

Bird censuses were made along systematic transects. Transects were laid in natural forests, scrubs and
savannas in the range. Censuses were done from 06:30 hr to 07:30 hr when birds are most active. They were
done from January to October 1998. All species found were recorded by using a pair of Nikon binoculars (7 X
25). Opportunistic observations were done to collect additional information.
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Results
1. Habitat description

General information of the three habitats ate listed in Table 3. The forest was situated at the highest
areas (1300 - 1500 m) and the canopy cover was dense which resulted in low light intensity. The scrub was
situated slightly lower to the forest. The canopy cover was around 50% and therefore the undergrowth
was lighter and shrubs grew densely. The savanna was situated below 1000 m, and the canopy cover was

poor and it was lightest among the three habitats.

Tahle 3. Hahitat information of the three habitats.

Transect no. Aititude (m) Canopy cover (%) Canopy height (m}

Forast 1 1400 8o 18
4 1450 £ 1) 1%
3 1400 80 14
4 1300 20 20
Scrub 1 1200 30 15
2 1280 50 12
3 1300 60 13
4 1440 50 15
Savanng 1 950 10 30
2 940 ] B
3 87% 15 15
4 940 20 ag

Table 4 shows the frequencies of plots which contained different plants and litters among 25 plots.
The forests contained more trees, and therefore more litter and dead woods. The scrub contained moere

shrubs and forbs. Dead matetials were intermediate between the forest and the savanna. The savanna was

characterized by more grasses.

Table 4. Frequencies of plots containing plants and litters among 25 plots.

Tree Shrub
Forest 17 10
Scrith 11 18
Savanna 7 g

Grass

9
14
22

Forb

12
17
10

Leaf fitter Dead wood

18
12
6

22
16
5

The DBH class distributions of the trees growing in the three habitats are shown in Fig. 4. The forest
contained bigger trees than the scrub, though the trees were not big like those in natural forests. The

savanna trees were quite poor in DBH.

2. Avifauna

A total of 112 species of birds were recorded (Appendix Table). The majority of them (68%) were
resident species while enclemic species were 17 (15%) and migrants species were 18 (16%).
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Fig. 4. DBH class distributions in the three bird habitats in the Knucles
Conservation Area.

3. Birds and habitats

Table 5 summarizes the number of bird species of different types which were found in the three habitat
types. Thirty eight species appeared in the forest, and 11 of them were endemic. Avifauna was richest in the
scrub where as many as 54 species were found. However, only six endemic species were found and majority
(40 spp.) of them were residents. The savanna contained only 20 species. Only one endemic species was
found in this habitat.

Table 5. Compositions of different types of birds found in the three

habitats.
Forest Scrub Savanha
Endemic 11 6 i
Migratory 3 g 4
Resident 21 40 15
Total 38 54 29

Table 6 shows the number of findings (only birds whose total findings were larger than 10 are listed) in
the three different habitats. Based on this, Table 7 summarizes the number of bird species of different types
according to occurrence patterns.

The forest type Inchudes nine species, among which five were endemic: Sri Lanka brown capped babler,
Sri Lanka dull-blue flycatcher, Sri Lanka white eye, Sri Lanka spurfow] and Sri Lanka yellow eared bulbul. Since
the nurnber of endemic species aze limited, it is noteworthy that half of the forest type was composed of high
proportion of endemic birds. The forest-scrub type included 18 species, and ten of them were resident and five of
them were endemic. Other three types, that is forest-scrub-savanna fype, scrub-savanna type and savanna-type,
were composed mainly by residents: the common type which appeared in the all three habitats contained ten species,
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Table 6. Number of findings of birds in the three habitats.
E: endemic, R: resident, M: migrant. Birds whose total findings were less than 10 were excluded.

Securence Y pa

Forest
Forest
Forest
Farast
Farest
Fatast
Forast
Farast
Farost
Forost
Forast-scrub
Farest-sorub
Forast-seaul
Forest-acml
Forggt-serub
Forest-serub
Forast-sorub

Common nama

Sii Lanka Brown Gapped Babler

S Lanka Duit-Biue Plycatchar
Srl Lanka White Eya

S Lanka Spurfowt

Sri Lanka YeffowEarad Buliut
Yatlowis h-Brastad Warblar
White-fiumpad Sharma
Valvet-Fronted Sluas Nuthateh
Pompodour Graen-Faglon
Small Minlvert

Black Crasted Buylbul

Sri Lanka Yallow-Frontad Barbal

S Lanka Jungle Fowt

4 Lankan Hanging Parrot
Camson-Frontod Barhet
t.arge Biied Lea! Wabler
Forest Wagtait

Solentiflc name

Pallorneum tuscocapiliium
Eumylag sordida
Zoslarops caylansnsls
Galfoperdix blealcarats
Pycnonatus penfcliiatus
Phylloscopus ltidus
Copsyehus malaberious
Silta fronkalts |

Treron pémpsdara
paricrocelus cinnamomelns
Pycnonotus meianicirus
Megaigima fiavifrons
Gailus Infayoiti

Laricutus borylinus
Mogalgima rubticapiia
Phyltoscopus magnlrosirls
Dandronanthus indicus

Forasl-serub Blyths Fead Warbter Asrozaphalus dumstorum
farest-scrub Giray-Headed Canlary Fly Culiai # J
Faresi-sonib Black Sulbul Hypsipatas leucocephaius
Farest-scrub Brown-Hbaded Bashat Megalalma Zeylaniea
Forest-sonb Black-Napped Manarch Hypothymis azurea
Farest-scrub Orisntai Whita Eya Zostaropas palpabrasa
Eorast-seub Graan imperial Pigaon Duteis gones
Forest-senn Black-Headed Guckoo Shrike Coracina melanoptera
Ferasi-serub Yolow-Browad Bulbut ofe inofea

£y 1-setut Bablsr Pametorhinus horsheldii
Forast-scl Phum-Headed Parakeat Psibacula cyanocepiiala
Foresl-acrun-savanna  Layard’s Parakaet Psillacula eaithiopa ¢
fFarast-scrub-savanna  Gray Wagtall Montaciia einarea
Farest-scrub-savanna  Cemmenicra Aagithina liphla
Farasl-scrub-savanna  Purple Sunbird Nactartnla asiatioa

Forasl-serup-savanna
Forost-sctub-savanna
Forest-serub-savanna
Forest-sorub-savanna
Foregtseubgavanng
scrub

sarub

serub

seruh

sGrus

serub

scrub

scrub

s¢tub

sorub

scrub

serub

sCHD

serub

serab

serab

serub

aorub

sorab

soryb-savanna
sorub-savanna
scrub-savanna
sectub-savanna
Serub-Savania
scrub-savanna
scrub-savenna
SCRI-SAVANTA
serub-savanna
serulraavanna

White- Browad Buibul
Sti Lanka Tatorhird
Long-Billed Sunbird
Black Headed Orisle
Purple- Rumpad Sunbird
Groastad Honay Sezzard
St Lanke Gray Hornblil
Blus Tailad Beo Eater
Barm Swabow
HAedvanted Sulbuli
Spotted Dave

Little Switt

Stt Lankas Qrenged Billed Babbler

Ashy Prinia
Erark-Fronted Babler
Giray Breasted Prinla
Indian Swift

Commen Mynah
Commah Wood Shikra
Whita-Baliled Drongo
Scaly-Brosted Munia
Criantal Magple -Fobin
Golden-Frontad Leefhird
Graater Goucal
Richards Pipit

Brown Shrike
Aat-Rumped Swallow
Autous-Wingad Lark
indian Rebin

Agian Palm-Swift
Crestad Serpent Eaple
Gray TR

Coylon Fantail Warhlor
Jungle Prinia

Pycnonatss laotus
Orhotomus sulorus
Nectarinla lolenla
Orfolus xantheravs
Nectarinla zayionics
Parris piilorhyncus
ogyceres gingalensis
Merops phillpplaus
Hirundo nustioz
Pycenonotus carer
Streptopelia chinansls
Aps affinis
Turdsides ridescons
Prinia spoisis
Rhepocictia alriceps
Prinia hodgsonk
Collacalis unicolor
Acridothares Irishs
Tephrodomis pondisertanus
Dierurrs casndoscens
Lonchure punchiiata
Copsychus sariars
Chlarepsis aurifrons
Cankropus sinansls
Anthus riohard!
Lanius cristatus cristabus
Hirundn Jaurica
Mirafra assamica
Baxicololdas frllcata
Cypsiuns balasiensis
Spilornis choola
Farus mafor

ClsHzoia Juncldis
Prina sylvatica

Type Fores! Scrub Savanna  Total
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16
14
12
1o
14
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8
2
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8
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2
5
14
14
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30
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24
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21
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20
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17
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and seven of them were resident. The scrub type contained 18 species, and as many as 15 species were resident,
The scrub-savanna type contained 10 species and eight were resident. Among the scrub-savanna type, red-rumped
swallow, rufous-winged lark and Indian robin were abundantly found in these habitats but not in the forest.

Discussion . ‘

As many as 112 bird species were found in the present study (Appendix Table). This covers as high as
84.8% of the birds recorded in the Knuckle Conservation Area. Three endemic birds and four migrant birds
were newly recorded in the present study.

The most important finding of this study was that endemic birds were found mainly in the forest. The
forest-type contained only nine species but five of them were endemic (Table 7). The forest-scrub type also
contained five endemic species among 18. In contrast, the occurrence patterns of the "forest-scrub-savanna”
type, the scrub type and the savana type contained many residents, and endemic birds were quite limited
(Table 2). Only Layard's parakeet (the forest-scrub type) and Sri Lanka gray hornbill (the scrub type) were
endemic. There was no endemic species belenging to the savanna type. It is therefore apparent that the
conservation of forests is quite important to maintain the high diversity of birds. However, this study could
not show why these endemic birds require forests. Further studies on autecology of them including food
habits and nesting behavior are required.

Table 7. Number of species of endemic, migrant and resident
birds according to occurrence patterns.
a: natural forest, b: scrub, ¢ savanna

Occurence pattern  Endemic Migrant Resident Total
a 5 1 3 9
ab 5 3 10 18
abc, ac 1 4 7 10
b 1 2 15 18
be 0 b4 8 10

Another important findings was that avifauna diversity was highest in the scrub. This may be attributed
to the highly diversified habitats. The scrub type forest contains all plant types, particularly more shrubs and forbs.
The forest is also diversified, but it contains less sheubs, grasses and forbs than the scrub (Table 4). The scrub,
contrary, contains both canopies and also open areas. Therefore, both forest dwellers and epenland dwellers
can live there. Generalists who are elastic in habitat use can also live there.

As a whole, mosaic structure of these different vegetation types would result in high diversity of
avifauna of the Knuckle Congervation Area. However, the birds which were abundantly found in the scrub
seem to be elastic in food habits and habitat use. Therefore, they have possibility to invade into forests and
affects endemic forest dwellers, which is problematic for the conservation of such vulnerable species.
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Appendix Table. List of birds recorded in the Knuckle Conservation Area in this study.

Common name

Shikra

Black-Wing Kite

Black Eagle

Creasted Honey Bazzard
Crested Serpent Eagle
Chengable Hawk Eagle
Mountain Hawk-Eagle
Shanin Faleon

S Lanka Spurfowl

Sri Lanka Jungle Eowt
Emerald Dove

St Lanka Wood Figeon
Green Imperial Pagion
Spotted Dove
Pompodour Green-Pegion
Layard's Perakeet
Plum-Headed Parakeet
Sii Lankan Hanging Parat
indian Ptaintive Cuckoo
Greater Coucal

Indian Cuckos

Smalt Cuckoo

Pied Cuckoo

Blue- faced Malkeha
Brown Fish Gwl

Littte Swift

Indian Swiftlet

Asian Palm-Swift
Malabar Trongo
Commaonn Kingfisher
Blue Talled Bee Eater

Sri Lanka Gray Hornbilt
Sri Lanka Yellow Fronted Barbet
Crimson-Fronted Barbet
Crimson-fronted Barbet
Brown-Headed Barbet
Lesser Yelfownaped
Red-Backed Woodpecke:
Greater Flamadback Woodpecker
indian pitta
Rufous-Winged Lark
Red-rumped Swallow
Barn Swaliow

Brown Shrike

Philiphine Shrike

Black Headed Osiole
White-Belfied Drongo
Crested Drongo

Asghy wood Swaliow Shrike
Common Mynah

Hill Mynah

Hill Mynah

Jungle Crow

Bar-Winged Flycatcher-Shrike
targe Cuckoo-Shrike
Biack Headed Cuckoo $Shrike
Small Minivert

Scariet Minivert
Comman Wood Shikia
Comman lora
Golden-Fronted Leethird
Blue-Winged Leefbird

Sclentific name

Accipiter badiug
Elanus caeruleus
fetingetus melayenisis
Pamis ptilorhyrrcus
Spiloinis chewla
Splzaetus clrhatus
Spizaetus hipalensis
Faleo poregrinus
Galloperdix blealcarata
Galirs latayotti
Chalcophaps indica
Columba torringtoni
Duictla aenea
Streptopelia chinensis
Traron pempadora
Psiltacula caltiopa e

. Psittacula cyanocephala

Loricuius beryliinus
Gacomanlis passerinus
Centropus sinensis
Cuculus micropterus
Cucuius poliocephalus
Oxplophus jacabinus
Phaenlcophasus viridirosiris
Ketupa Zeylonensis

Apus affinis

Colfecalia uniealar
Cypsiurus balasiensis
Marpactes lasclalus
Aleedo atthis

Meraps philippinus
Ocyceros gingalensis
Megalaima Havifrons
Megelaima rubricapiila
Megalaima rebricapllia
Megalaima Zeylanica

Pious ohlorolophus
Dingpium benghalense psarodes
Ghrysocolaptes lucidus
Pitta brachyura

Mirafra assamica

Hirundo daurica

Hirundo rustica

Lanius eristatus cristatus
Lanjus cristalus lugionensis
Criolus xarthornus
Dicrurus caerulescens
Dicrurus paradiseus lophorhinus
Artamus fuscus
Acridotheres tristis
Gracula ptifogenys

Gracula religiosa

Corvus macrorhynchos
Hemipus pleatis

Coracina macei

Coracina melanoptera
Pericrocolus cinnamoneus
Fearicrocotus flammeus
Tephredonis pondiserianus
Aegithing tiphia

Chioropsis aurlfrons
Chioropsis cochinchinensis
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Famity

Aceipitridas
Actipitridae
Acciphiridae
Accipitridae
Acgcipitridae
Accipitridae
Accipilridae
Faleonidae
Fhasianidae
Phasianidaa
Colursbidas
Colurpbidae
Columbidasg
Columbidaa
Columbidae
Psittacidae
Psittacidae
Psittacidae
Cucididas
Cucuiidae
Cucididas
Cucuildae
Cuoudidae
Cucutidae
Sirigidae
Apodidae
Apoditdas
Apodidas
Trogonidae
Aleadinidaa
Meropidae
Bucerstidae
Capitonidae
Capitonidae
Capitonidae
Capitonidae
Capitonidae
Picidae
Pleidae
Pittidae
Alaudidae
Hirundinidee
Hirundinidae
l.aniidas
Laniidae
Orlolidae
Dicruridae
Dicruridae
Artamidae
Stumnidae
Stumnidae
Stwrnidae
Corvidae
Campephagidae
Campephagidae
Campephagidae
Campephagidae
Campaphagidae
Campephagidae
Irenidae
Irenidae
Irgnidae



Black Bulbul

Yellow-Browed Buibuil

Rad vanted Bulbull
White-Browad Bulbull

Black Crested Bulbuj

Sri Lanka Yellow Eared Butbut
Black-Napped Monarch
Gray-Headed Canlary Flycatcher
Ticklas Flycatchar

Tickell's Blua Flycatcher

Sii Lanka Dul-Blue Fycateher
Asian Brown Fiycatcher
Brown Brested Flycatcher
Aglan Paradise Flycatcher
Indian Robin

Blyths Reed Warblor

Sri Lanka Bush Wabler

Ceylon fantail Warbler

Sri Lanka Tallorbird

Large Biled L.eet Wabler
Yallowish-Brestad Warbler
Grey Broasted Prinia

Ashy Prinia

Jungle Prinla

S Lanka Brown Cappad Babler
Scimiter Babler

Dark-Frontad Babler

8 Lanks Orengoad Bilted Babbler
White-Rumpad Sharma
Oriante! Maggpie-Robin

Indian Slue Chat

Eurasian Black Bird

Sii Lanka Spott-Wingad Thrush
Girey Tit

Velvat-Fronted Blue Nuthasch
Richards Pipit

Farest Wagtail

Grey Wagtail

St Lanka Whistling Thrush
Purple Sunbird

Leng-BHlad Surbisd

Fiepie- Rumpad Surbird
Qriental White Eye

i Lanka White Eye
Scaly-Brasted Munia
Biack-throted Munia
Black-Headed Munia
White-Rumpad Munia

Hypsipetes leucacaphalus
lole indica

Pyenenotus cafer
Pyenenotus luteolus
Pyenanots melanictarus
Pyenanotus panicilfatus
Hypothymis azureg
Culicicapa caylonensis
Cyornis tickallae

Cyomis tickelllaa
Eumyfas sordida
Muscicapa dauirica
Muscicapa muttii
Tarpsiphone paradisi
Saxicoloides fulicata
Acrocophalus dumatorum
Bradypterus paliiser]
Cisticola jineidis
Orthatormus sutoerius
Phyiloscopus magnirostris
Phylloscopus nitidus
Prinia hedgsonil

Frinfa socialis

Frinia syivatica
Peliomeum fuscocapilium
Pamatorhinus horstieldit
Rhopocichia atriceps
Turdoides rutescens
Copsychus malabariGus
Copsychus saularls
Luscinia brunnga

Turdus merila

Zaothera spiteptera
Parus major

Sitte fromtalis

Anthus richardi
Dendronanthus indicus
Meontaclfia cinarea
Mpyiophonsus blinghi
Nectarinia asiatica
Nec2arinia lotania
Nectarinia zeylonica
Zostaropas paipebrosa
Zosterops ceylanensis
Lonchura punctlata
Lonchura kelaarti
Lonshura melacca
Lonchura striata

Pycnonotidaa
Pycnonotidas
Pyenonotidae
Fycnonetidae
Pycnonotidas
Fycnonotidae
Muscicapidas
Muscicapidae
Muscicapidas
Musclcapldae
Muscicapidae
Muscicapidas
Muscicapidae
Musaicapidae
Muscicapidae
Muscicapidae
Muscicapidae
Muscicapidae
Muscicapidae
Musclcapidas
Muscicapidas
Musclcapidae
Muscicapidae
Muscicapidae
Muscicapidae
Muscicapidae
Muscicapidae
Muscicapidae
Musclcapidae
Muscleapidas
Muscicapidae
Muscicapidas
Muscicapidae
Paridag
Sittidas
Motacilidae
Motacilidas
Motacilidas
Motacilidae
Nectariniidae
Nectariniidae
Nectariniidae
Zosterapidaa
Zosteropidae
Ploceidas
Ploceidae
Plocaidas
Placeidae
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of National Park's Special Area in Izu-Oshima

Izu-Oshima Green Earth Society (Mitsuiso project)
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Urgent Research on the Leudorfia japonica’s Diet

Living in the "Kaisho-no-mori" (Aichi Pref.)

Kaisho-no-mori Research Group on Biology
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