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Distribution Characteristics and Protection Countermeasures of Rare and Endangered Tree Species of Zhaohu Mountain in Shandong
LIU Kun, WU Fu-sheng, TONG Bo-qiang et al (Shandong Forest Germplasm Resources Center, Jinan, Shandong 250014 )

Abstract According to the List of Germplasm Resources of Rare and Endangered Tree Species in Shandong and the investigation information of
germplasm resources, 8 representative rare and endangered tree species of Zhaohu Mountain were selected as the objects of analysis. On the
basis of consulting relevant materials and looking forward in advance, the distribution of rare and endangered tree species, associated plants,
population size, altitude, site conditions and human activities were investigated. The results showed that 8 rare and endangered tree species
were found in individual, scattered and patchy types, and its associated plants mainly including Pinus densiflora, Larix gmelinii, Oak tree spe-
cies, Lespedeza bicolor, Deutzia grandiflora, Sorbus alnifolia and so on. Plant diversity was the most abundant at 300 m above sea level. The
selected tree species in the middle slope have a wild distribution, especially the parts on tree species more widely. Influence of human activi-
ties in many areas were mainly distributed in the scenic spots, tour routes and villages, the rare and endangered species of wild distribution
sites located in the lower part of the slope gully and more significantly affected in the upper slope of the ridge, and the impact was relatively

small.
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Table 1 Representative rare and endangered tree species of Zhaohu Mountain

i (SHESI AR FAl SR A X

Tree species Protected type Other major areas of Shandong

SRR Maackia amurensis Rupr. E KB ST Al

Hi#k Kalopanax septemlobus Koidz. ERE 5 ESIINVAITNERGT
UXHE Betula chinensis Maxim. AR HG A A ESJIIEANINGATI
S Ak Quercus mongolica Fisch. ex Ledeb. EPS il ESIINUAIIRESIN
AR Actinidia arguta( Sieb. & Zuce. ) Planch. ex Miq. ] G pS R T A A o ESIINGAINEEZII
=MW 152 Lindera obtusiloba Bl. IR A Y il Eea Ll 3Ll
LT KBS Rhododendron mucronulatum Turcz. W ARH A T EJIINI|
4248 llia amurensis Rupr. [ K T R B AL B ESIIN ARG
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Table 2 Distribution sites and associated plants of representative rare and endangered tree species of Zhaohu Mountain

I HL A PR

W Ff Tree species

Distribution site

Associated plants

REERE Maackia amurensis Rupr.
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AR TEIFA FRRA RS 25 KA B

Fil#k Kalopanax septemlobus Koidz. (iR NS JRAR IRAS B2 RR S 2 AR AR
URHE Betula chinensis Maxim. IRIB I L FEARER = T0 DI /NN UE I L4 10 e IR D v 64
S5 Bk Quercus mongolica Fisch. ex Ledeb. RN H RSN IR SRR BT e RIS B
BRANRMERE Actinidia arguta(Sieb. & Zuce. ) Planch. ex Miq. M OLFEARL Wt B2 AL S5 2eag Ik ToF

=MW %24 Lindera obtusiloba Bl.
LT HERY Rhododendron mucronulatum Turcz.
2548t llia amurensis Rupr.
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Table 3 The number of representative rare and endangered tree species found in different altitude ranges of Zhaohu Mountain )
apa #F4& Altitude / m N
Tree species 101~200  201~300 301 ~400 401 ~500 501 ~549 Total
YRR Maackia amurensis Rupr. 5 2 7
Hi#k Kalopanax septemlobus Koidz. 4 2 6
U HE Betula chinensis Maxim. 1 1 3 5
S Ak Quercus mongolica Fisch. ex Ledeb. 2 2 2 6
AR Actinidia arguta(Sieb. & Zuce. ) Planch. ex Miq. 4 1 5
=MW %24 Lindera obtusiloba Bl. 1 4 3 8
LT KRS Rhododendron mucronulatum Turcz. 4 2 6
548t llia amurensis Rupr. 3 6
41t Total 5 20 11 8 5 49
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Table 4 Sample number and vertical distribution data of representative rare and endangered tree species in Zhaohu Mountain

FEA T Sample 1 FEZR 2 Sample 2 7R 3 Sample 3 FEA 4 Sample 4
i Rk KW W% KW Wk B WK
Tree species Quantity Altitude  Quantity Altitude  Quantity Altitude  Quantity Altitude

%3 m %3 m 7 m Bk m

R Maackia amurensis Rupr. 3 327 5 272 1 264 2 260
Rk Kalopanax septemlobus Koidz. 26 159 5 134 1 177 4 193
X HE Betula chinensis Maxim. 8 445 1 241 10 423 1 413
5 Bk Quercus mongolica Fisch. ex Ledeb. 6 390 1 349 35 506 3 486
ARk Actinidia arguta (Sieb. & Zucc. ) Planch. ex Miq. 3 213 7 226 2 274 4 230
=MW 24 Lindera obtusiloba Bl. 1 324 4 390 8 212 10 218
LT KBS Rhododendron mucronulatum Turcz. 25 260 186 394 43 241 1 320
EMt Ilia amurensis Rupr. 3 460 3 503 6 489 4 477

FEZR 5 Sample 6 FEAR 6 Sample 6 FEZAR 7 Sample 7 FEAS 8 Sample 8
Al Wi wR B R B Wk R R
Tree species Quantity Altitude  Quantity Altitude  Quantity Altitude  Quantity Altitude

k¥ m m i m S m
HIEEME Maackia amurensis Rupr. 1 291 1 315 3 249
Hi#k Kalopanax septemlobus Koidz. 1 201 7 226
IXH#E Betula chinensis Maxim. 3 384
5Bk Quercus mongolica Fisch. ex Ledeb. 5 492 6 510
BORSRERE Actinidia arguta (Sieb. & Zucc. ) Planch. ex Miq. 1 208
=MW 224 Lindera obtusiloba Bl. 1 278 2 301 3 162 1 267
WL AEHS Rhododendron mucronulatum Turcz. 8 264 1 277
4 [lia amurensis Rupr.
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Table 5 Vertical distribution of representative rare and endangered tree species in Zhaohu Mountain IS

] Wik Altitude /m
Tree species 101 ~200 201 ~300 301 ~400 401 ~500 501 ~549
SRR Maackia amurensis Rupr. 12 4
Rk Kalopanax septemlobus Koidz. 36 8
X HE Betula chinensis Maxim. 1 3 19
ST AR Quercus mongolica Fisch. ex Ledeb. 7 8 41
BARRERE Actinidia arguta( Sieb. & Zuce. ) Planch. ex Miq. 15 2
=R 2 Lindera obtusiloba Bl. 3 20 7
LT KBS Rhododendron mucronulatum Turcz. 78 187
48 llia amurensis Rupr. 13 3
A1 Total 39 134 210 40 44
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Table 6 Wild distribution site condition of representative rare and endangered tree species in Zhaohu Mountain
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H: 3% Habitat 3l ] Slope Y Position

LA T T i RS
Tree species ((;A " Sloping . Sunny  Shade Lower Central Upper

ully fields Ridge 1 1 " octi "

ields slope slope par section par

A Maackia amurensis Rupr. 4 3 6 1 1 5 1
Rk Kalopanax septemlobus Koidz. 5 1 1 5 5 1
IXHE Betula chinensis Maxim. 4 1 3 2 1 4
S Ak Quercus mongolica Fisch. ex Ledeb. 1 5 6 6
AR Actinidia arguta (Sieb. & Zuce. ) Planch. ex Miq. 5 2 3 5
=M 24 Lindera obtusiloba Bl. 3 3 2 6 2 3 2 2
LT KBS Rhododendron mucronulatum Turcz. 3 3 5 1 1 2 3
S48 llia amurensis Rupr. 3 3 2 4 1 5
&1} Total 20 18 11 31 18 15 12 21
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Table 7 The effect of artificial activity on the representation of rare and endangered species in Zhaohu Mountain

1 2% Level 1 2 %% Level 2 3 2 Level 3

K K e i di ik di
Tree species Quantity Proportion Quantity Proportion Quantity Proportion

% % % % g %
SEERE Maackia amurensis Rupr. 1 6.25 5 31.25 10 62.50
Rtk Kalopanax septemlobus Koidz. 8 18.18 36 81.82
X HE Betula chinensis Maxim. 10 43.48 10 43,48 3 13.04
ST Ak Quercus mongolica Fisch. ex Ledeb. 14 28.57 7 14.29 35 71.43
BARRERE Actinidia arguta (Sieb. & Zucc. ) Planch. ex Miq. 4 23.53 2 11.76 11 64.71
=M 1525 Lindera obtusiloba Bl. 8 26.67 10 33.33 12 40.00
LT KRS Rhododendron mucronulatum Turcz. 186 70.19 25 9.43 54 20.38
S48 Ilia amurensis Rupr. 3 18.75 13 81.25
£t Total 226 48.39 30 17.13 161 34.48
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