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RE AT RUWRREXBEHEY /DK 2 (Magnolia seiboldii) 3 B ENFHEE, RAERINHFE IR T /AEKRZH
HEFFTEMHOESUER ASNERBMINERZRBENEREN, ERFWH . (1)9 3 Levins M Shannon weiner B & $ M
HWEIEREHBENESMRESREALA -BGEFEANAH - RABRENESN, AN ERSESNREEX BBE
AEMMAE-RSHAMHAERREMNESKES, B4 AEHUERERIEOEYESTARRALCRARKNES
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Age structure and niche of the endangered Magnolia sieboldii in Huangshan
Mountain
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Abstract : Based on the data collected from the plots investigation along with the implementation Levins, Shannon weiner and niche
overlap formulas, this paper investigated the niche breadth values and niche overlap values of the main tree species were measured
in the natural forestry of Magnolia sieboldii and the age structure of Magnolia sieboldii The results showed that: The descending
order of niche breadth value was to some extent in accordance with that of important values, but Enkianthus chinensis is different
from others for its strong adaptability. The values of niche overlap were relevant to niche breadth in that the populations with wide
niche breadths usually had high overlap values with the other populations. The niche overlap values among the populations with the

same or similar environment requirements and similar biological properties were also higher. For example, Magnolia sieboldii and
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Enkianthus chinensis, with the same shade-tolerant characteristic, had high overlap value. Through this niche research it was
shown that Magnolia sieboldii , is characterized by scattered distribution, poor regeneration and less competitive advantages with
associated species in the community. Thus, Magnolia sieboldii was easily influenced by community variation. It was found that
populations with the same ecological characteristics could form a fine relation in the same habitat when resources were sufficient.
This finding provided further support for linsizu’ s theory that the relationship between niche overlap and competition was not
positively correlated. Tt was also found that the age structure of Magnolia sieboldii was not integrated as young trees were absent,
Such inconsistencies threaten population development. Water condition, for example, was an ecological factor which affected the
presence of Magnolia sieboldii ,and its high altitude distribution showed its need for low temperature. Magnolia Sieboldii grew well
in Sanhuawu, while, its age structure in Qinliangtai was older than those in other plots, Qinliangtai and Sanhuawu can be regarded
as key conservation habitats and it can be noted that the dynamic differences brought about by the variance between the two

habitats above would merit further exploration.

Key words: Huangshan scenic spot; Magnolia sieboldii ; niche breadth; niche overlap; age structure; tour exploitation

ERMEEE Crinell "RE LK, HEXHFE, AL ERNESEFEATHR S —, BIENFA
MEXRRMBAREFHMANEETERY , REAFRR, ESARYMIERSERE THE RS PR e
BT AR R T B B R AT X A MBI T R A, R MRS ER B e R R
BRI SASOMEEAERERYY, BEEYHWESHMAEREFEREAMHIEE MO 2HET %95
BE . Bt FALAEYMHBASUERENEFENARERNZ A, IBASMESRHBEREHRY
Bk WARIE .

MK 2= ( Magnolia sieboldii ) N AR T A2 K&k WHF  BAER AL EEY, ZEH/NTA, B
10m, EERFERE FWWEE L), ERAIERRWAEES CERERICBEE A2 BEY",
FESN TRERICMERBX SR, A SIS LS WBE 4, A FEZCHYEEARANER G RALRE
Fr RARABNRENME XREEVMERE, B TAKRKE ABEBRRURKRERENBRHSEN,
A X H R4/ Rk B ER R EER .

B M BfEEY , BRI EMHR B TR R B ESHRI, AEFEREAN N ENERET .
AR T SRR M ENEFBESAT RO EMREHR YR LIRE, AT RE @SN EA 2
WAESMI RS G FREN T, SR M E, T 5 HE 5T 8 B3R AR R 0 R 55 = i b
RRFEL, Wt — S RBMEKRZEMBEREE e SR oMK BHRAEISER, X —PRr
TR R IR BT R
1 BIRMEBASHRE E
1.1 W5 B RN

HILNFRXEHEAXSERANER M, B EREFE. BRAE, ZXINEEHY 1600 K F,
HPuUEALERERRPOERBAEY . RXFOMTEREZ 11811, dL4 30°10, HFH 154km’ , 52 5 153
FEWE AR 1873 m, MY R 2 A 35 1700m, X & W BN E XN SE, FFHYSE 15.5~7.8CULE-LT, F
D), &E A AR FHKE 2.9~ -3.1C, EH/A (7 AH)FHR 27.6 ~ 17.7°C, FEF B KE 1540.0 ~
2394.5mm, HUH LN AT, L+ EERAA LM E R L EEEAL R, AR
AR RA AR, LU MU B E SR O MR 500 ~ 600m LA M A T B A #RIE R B AR A B R MK IR 500 ~
1000m Ay 5 &5 B8 MK 1 42 900 ~ 1250m g 78 it — % 4% 8 IH IR 38 4K 1 4R 1200 ~ 1500m 4 7% o 38 o Ak 8 4%
1450 ~ 1650m iy Ly 31 5% bR F L 31 %8 2 5 ¥ 4K 1600 ~ 1840m 1L 5B &8 M 1L M B fa] o b 51, ¥ 3K 800m LA b 38 jF 1Ly
L TS 3 A K T R A L A bk
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ASRRE T BRIFME(LHER)
Blooming flower
b ARRE T b E R EPH
Leaves open up striving for sunlight in natural habitat
¢ HARETHRTE2MER
Stem is creepy in natural habitat
d BRI RIE A TR
Cultivated plants in Baieling
e RERR/PDEARLESARZI=ET §OKFUTH)

Water is polluted severely in Tianhai

B 1 RS NIRRT

Fig.1 Magnolia sieboldii shape characteristics in different habitat
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(MEMRBERAMERLERKNAREELHRENER L EEBE ANETFERFYREAR
W BB ERE RGBS S M, BT AEALZAMERA LFBE, B REHHERABESH
MR AR T ARG E AR ARE LB FEGIRE S A 4mx 25m FEH 3t 2500m’, 5 5 F 5T
WEAWFE" AR PIAATERNTE FFCRHAEE BERERS

QBETFREXFHEETFERESE, REMEMNREN L HENRXT R, 2004 5F5 H 20 AE S BT H
BHAFTEERS MERNEELH,0~20m WER L EALHEED,
1.2.2 EBMMUFEFE SXMERZLHER, 2ERRAEANFT RS HETUE.

(DEEENUZ:

NEZEE = (HXEE + M EEE + HXTHE)3 (1)

QAEDMFE: X FHRABEE R AR BEASAMBFR, XBAE T 0015 858 4 0 5T IR, 9 E B IR
£, B FEURERX A IEE 5, BRI EEURE 5 AR s IR AL, 52 IR T 7R [/ #¢ % 181 0 ]
— BV IR IE] () AR B AR BE EL AR A9 BRAE™ , A< BF 2R A levins 1620 Shannon weiner ¥ BHI X T E M B 1
EEMRETY,

Levins 4 2507 % B 1+ 1Y

B = —1 (2)

Z') r( Pij)?
KB, B, HFEE WAESKER, EFERYY, Py HE AIRRRRS WERE(FXUFE A58
BFNEBEEAER)SEHARESEB LG, r 5 A 5 B b 5,

Shannon weiner 4= 247 3 B 111 -
. -1 <G . ..
B(Sw)l = @jgl Pl] X lOgPlJ . (3)

AP, B(sw)i HFE i WESURE, EFSR L, REHE0,1)
GIVEBER ASMER(N.0)NFEAAESFHUNIRE, RAHEMET RS AR

N.O.ik =1-0.5>) | Pij - Plj | (4)
j=1

RP,N.O. ik HEhEE PR ZI‘EJBGE?&&ié,E{Eﬁ[o,H,ﬁ’&*l'ﬁ]J:,ij R R EREM £
W E EAE B,

(HBRFEREN BTMERZN MR, FRABEZIFELWORE, FREERATETHR,
EARENMEALBMBREWBRERNEN, ERANEALLR, E4BRASEA TR FHARAR
ZMERE XU EEN: AFEYNERRFI AN FRY —FHERRY, _ELBRSFNEEHES
PR NE K 22 B4R (SC) R4 B L SC < 3em, F A BB :3em< SC < 12em, ERR BT B :SC= 12em, B T
EEEHERLS BEEBERMENS N 6 MR 6 MERHE,FHH: T <3em< [ <6em< 1l < 9cm
<N <12em< V <15ems VI. BHIGITHSEMGEITBIN/NERZFEREWHBENINEX A2 EHAE FHK
BEGTRIM/NMER L FER SN,

(5) L MBEFIETR MBRPEL 100g TRRAEEFAMTES ML EOSKE, HELH
FEEMARNTHE I, 00 40 pH (M ECE™ s XM A B MRS . S ELaMUKREE
£, FEBERS :0. lmol/L Na,S,0, M EH:, A 1g T3 FE 24h [FIEHE 0. 1mol/L Na, S,0, HEZEABER; TEAER
B§:0.1mol/L KMnO, ZEEWE , LA 20min f§ 10g T HFEM 0. 1mol/L KMnO, M ZEFA BT~ ; KM FB AL
BB E, LA 24h 1 100g T8 NH,-N R ERRER . UREE 3 K,

2 ZR5i¢ig
21 ABDUKE
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AEPRER . EEX/NMEAZL TESMAEEIRE 1500m U £, BRABIBHIKERREWINERZ
SHEH—ABEERE HEESRAR, BERK, EERER/NMAZERNEERIE, WE/NMERZEBH
S — N EE .

%1 FEHMDEAZRHAEEHNEES
Table 1 Important value of Magnolia sieboldii and its associated species in different plots

YRFS SE-1 02 BIEE EERE P i BAE(Z)
No. Baieling Sanhuawu Qingliangtai Tianhai Xihai Total (2)
1 0.3348 0.2869 0.2296 0.3106 0.2534 1.4153
2 0.2291 0.1964 0.1968 0.1813 0.1897 0.9933
3 0.189 0.1098 0.1586 0.1164 0.1024 0.6762
4 0.0981 0.1396 0.1384 0.091 0.0246 0.4917
5 0.1324 0.0737 0.0751 0.0912 0.1147 0.4871
6 0.0321 0.0316 0.0986 0.1387 0.0563 0.3573
7 0.0411 0.0867 0.1025 0.0319 0.0334 0.2956
8 0.0631 0.0642 0.0257 0.0463 0.0458 0.2451
9 0.0297 0.1248 0 0.0311 0 0.1856
10 0 0.0134 0.0134 0.0349 0.0964 0.1581
11 0 0.0239 0.0561 0.0653 0 0.1453
12 0.0251 0.0537 0.0129 0 0 0.0917
13 0.0146 0.0123 0.0149 0.0342 0.0134 0.089%4

* YT & RK YR F 5 A species sequence number not change in thereinafter; 1. ¥ I #% Quercus stewardii ;2. R4 Tilia japonica;3. 1T & W
Cornus controversa ;4. V1M7L Dendrobenthamia japonica;S. ¥ I £t B8 Rhododendron anhweiense;6. =1 %25 Lindera obtusiloba; 7. /N6 A& 2% Magnolia
Sieboldii ;8. B LU Pinus taiwanensis ;9. M B2 Rhamnus rugulosa;10. TLAIW Acer mono;11. KB, Weigela japonica var. sinica;12. A48 Symplocos
paniculata ;13. T W Enkianthus chinensis

EE {8 (Important value) R Y MBI A B EIEIR, RIEVFERE P MERY, R FHEREF
B EARE . BILR( Quercus stewardii ) HEFRHR ( Tilijaponi ica ) FHEFEEREE h i B XA B, B A BT AR
R OEBENERMN, AR 1 TUFEL, EMNESHBIHNEZEHER THEME, T &M ( Comus
controversa ) . I4 B8 7k ( Dendrobenthamia japonica ) . = RE 2 25 ( Lindera obtusiloba ) . T Fi W, ( Acer mono ) (5 3% B 7% H 8]
B.EFXAKEW EZERE M, A ( Symplocos paniculata ) . 7K B 5 ( Weigela japonica . Var. sinica ) . 4 H B 2=
(Rhamnus rugulosa ) . /N T K = ( Magnolia Sieboldii ) « T % B ( Enkianthus chinensis ) . % LUl ¥t 85 ( Rhododendron
anhweiense) NI TR BT B o X B EI5 M W R 3 I AR ( Pinus taiwanensis ) FEE ILHE IR 700m LA L R BEE T
FTEREMH BERERAK" BERHRITUSHENEEEHAE XTERRN/NMEAL AR PE
IR HAZ R, BATT U BB NERZSHIINAREEER X5, MEILUHBNHERE, EEEX,
UFHRTE, TENEEEHFES S XREABINABEXHEDT IERBRHESLFH, MEALEER
RS TN, CAEBEFREEESAAS BTN BEEMMN, MTELRFEXAE( Comanthosphace japonica )
=Rk 2 (Aster ageratoides ) 8% & Bk ( Dryopteris spp ) , 3 % ¥ 9 # 11 K5 ( Kirengeshoma palmate) , % R B2 A R
( Atractylodes lancea )% .

HE S FEBE (niche breadth) 2 B B AP BT IR BT WA AR B 1 M9 RS R B 3 745 09 — A 1) 3428 00 BE
BRSO E R BE R, 057 A TR B8 U 53 72 A B A0 R0 3 A E IR A
A, B2 TR S levins E SR BEHBEA/NF R ERB LA B ILAES TER K. LB
EITEM NERZE ZRHGH KSR EAN A8 %M B2, Shannon wiener 1§ BUHE K/ J7 8 1L 4%
HERBAITER LS JTER MBE DMAZE NS5 AAMN KSR OB EZE, TR
BOTMEREA -H  EEEANMBRERENESA AR, EEH/IMIMHBESHEERE, MEA2Z
FE levins Fll Shannon weiner Bt B BUAK /N HIHE 7ML 6 A, EHEAARERE R, THHES
MNREEHS =G WEE KDSREE, RHACMMAEOAARIHEU. B4, TERIHBEYES
THMLPEEREFAT, EHEPLMNEEMEY 0.0894, HESE 13 1, BEHESMLTEFEMBEMB K, levins 18
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¥ 0.825,Shannon wiener 3§32 0.592, 45 HES 7 HME 6 i, NE 1 TUFBHITERESH P EREE
B K, R R T 7 & R H 4 A0 H R 1, X YR YRR R R M R, XY IR E SRR ks, B A B AL A X

BRo
£2 MEAZESIBHEHBPHESHRER
Table 2 Niche breadth of Magnolia sieboldii and its associated species
No. P Py Py Py P;s B; B(sw);
1 0.236 0.202 0.162 0.219 0.179 0.982 0.623
2 0.230 0.197 0.198 0.182 0.190 0.993 0.626
3 0.279 0.162 0.234 0.172 0.151 0.943 0.616
4 0.199 0.283 0.281 0.185 0.050 0.846 0.584
5 0.271 0.151 0.154 0.187 0.235 0.947 0.616
6 0.089 0.088 0.275 0.388 0.157 0.747 0.563
7 0.139 0.293 0.346 0.107 0.112 0.799 0.580
8 0.257 0.261 0.104 0.188 0.186 0.923 0.610
9 0.160 0.672 0 0.167 0 0.395 0.335
10 0 0.084 0.084 0.220 0.609 0.459 0.410
11 0 0.164 0.386 0.449 0 0.528 0.399
12 0.273 0.585 0.140 0 0 0.456 0.368
13 0.163 0.137 0.166 0.382 0.149 0.825 0.592

PLh | BREREHEE, KT 2.3.4.5 35 58AEL WS . X% . B%E In P, Baieling,2 Sanhuawu,3 Qingliangtai 4 Tianhai,5 Xihai
2.2 ABNEE

H B L E & (niche overlap)%Vﬁﬁ‘ﬁﬁ&ﬁi&ﬁ?ﬁ%iﬁﬁﬁ{uﬁ,ﬁmjl\ﬁﬁﬂﬁq[ﬁ]—ﬁmﬁ%#\:@
EER—RENRESEAESHERBRSY, BRI NE 2T, BEPESHBESNEREERA,. &Y
MEXRER IREEBEZAL, SYRHNRFEARBELEN. BEEERESUENHFRSEERBEYN
ASNEEBRERA A, BEEENMMSAENHRSHEMBASUERRER /D, MEARZEEBAMAR
RS LEBREBBERE, 255 0.725 f10.756, SMEE T EWESBEEE K, 5500 0.862 Al

0.793, XA UM EMTHBM AR EREBIRE, AEPRA, TN HBSRMAETAE, ENMHREWHEY,
FTEAFAEHBIKBERRIIET

®3 BEPEMNEANESEERE

Table 3 Niche overlap value among populations in community

=z
©

1 2 3 4 5 6 7 8 9 10 11 12 13
1 1 0.952 0.885 0.718 0.908 0.718 0.725 0.912 0.530 0.568 0.546 0.580 0.832
2 1 0.915 0.825 0.910 0.717 0.756 0.903 0.525 0.543 0.545 0.569 0.800
3 1 0.819 0.490 0.736 0.757 0.848 0.490 0.493 0.569 0.577 0.790
4 1 0.740 0.689 0.862 0.801 0.611 0.405 0.631 0.624 0.703
5 1 0.677 0.665 0.888 0.479 0.592 0.493 0.564 0.793
6 1 0.675 0.630 0.346 0.548 0.753 0.319 0.877
7 1 0.727 0.540 0.390 0.619 0.573 0.664
8 1 0.590 0.545 0.458 0.624 0.745
9 1 0.252 0.332 0.746 0.465
10 1 0.390 0.170 0.252
11 1 0.305 0.687
12 1 0.665
13

1

MNYRHEFAEE ASNEBBRARAYHE S ZEZFREZ,BLI KN A REE, TIREBHK
BERF, UMUK T AAARREME AR E PR ERENEEMNESRE  AARAE E
FAAEBTE ", Silvertown B F L RBH MY BE - RIRFLREFRG TRENEE WL
B AERRADEALBREAE,BRT ARKRESHATRIEHNT (B b)) RES AR, AR
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EEREROAETHNT, XSS TEEERE lo), A ERFEVFR(E 1), FEFEHEY PR,
ITERERBT AR, SHESHENRE Y REWHEN MR, LR EENF RS R E ML R
FXEMER, BR, ASNEBMEFNXRA IHER . TEMX, TRHX, DIA2MEXRXER. &
IEARL AR BN AENESERAERBEANRBERRAANERERNBMRERERK EEAN
ERERMAMMHBRER AR TREASHERR - EMREXR, XRRERSEANESNERS RS
FRAEEREER YRR R 0 Fh B BEE B B AR, X SR S ANHRLER
3 AR PR B/MEAR L AR KRERENEENLAS, SEHFEERNARRMER XL LW
B XE—F ERRBRT KSR FHEEERY,
2.3 /PREAZHEREH

R BOEREHNTURBRARNEEE™ AEORRSEY HBSAROHELXRRAERE
FR A FE A . BILRBERMERLFREWATE, HE3 TR IMERZHBAE, RREF LR,
FPEEHMBRR MK ATREERNBERKBEA TR, BT EN. — T EEh TEMREFHH
EHRESBUMEAZERETHEREMBIER, 5T H . FEEUERNEFES , ERBRFHER
RBUMER LB — B HfE . BT /NERZMERGEH AT EH, K P BESER PN EARZ LRk
BE,ERKREMN RF, MHERSRRA L ERATH, B>, 2RBUER

45 —— aMK  —e— XN
40 —a— e —a— il
B[ o 35
S~ =N \
% 20 @ 30
ob
§ 1’ g 251
0
2 b5
& 10 S 2
2 s R s
& _ &
o s D 3 KT 10
0.1 02 0. X .5 06 07 O
44 BB Values of niche overlap 5
0
B2 MREESNERESRER
Fig. 2 Distribution characteristics of values of niche overlap among FRYBL Age phase
populations

B3 RUNRRBEMNEEB/DERZNFERSEH

e
0.1 RAESMEREE 0.1-0.2, FEHE 0.2, KK Means Fig.3 The age structure characteristics of Magnolia sieboldii in whole

overlap value is 0.1 ~ 0.2 not including 0.2, others analogy Huangshan scenic spot and five plots

ESETHRHARERFRENSAHN—AEEFRRYY BLARRBEELSBELT, T EENH
MNEBEMESHEFNMEALMBNERAAREENEL, BR4TH NEALFTEAEE pHS.0 4
MMM L RIR R AK MRS, KA pH (M ECEMHNBE, 281 5(5.89+0.40) .(101 +3), X FEL
FERXEBEERFRBRRBARL  BHEARGKAETE, MK ERE L B H RNk, 3% PH
B, PIT R TR,/ MEARZ AR R G R BB R PR K REE (B le), BINE XTI I MK EE
HE,BIERUXNRRESHFEEZES, S TERIAEYEFNIFE, BR LA, DEAZEFRS B
EFHMEBEEMAN LM, BHE 3 AT AR BMN/NMEALEREWENBRA, BT 40, Wb+
BROAA —BEHINEEMYEEBESHATEREYRIBEXME, T RBESEES L HRER T,
B A LA KER K (0.19+0.003), 7 EKE H(0.15+0.004) , X LA T KA EHFRBE /MEA LIRS
BRHEZERT,AZTERA  BREEIBVAAERE , LRI KER/N ERENFERABARSRE FiK
BHERSI BRI EATE B EENSEA —KIUBEE K, ERBABRES B TFBRAKAXFETE
B, 045808 AE, SIESBARE Y , BEWRIELE, ZTEWE/D, BICRBERE HESE//MEAZEK
BRE ACHMEERTRICHOE AERE™E S BABE MEESHBENERN HH KBS, W
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EYMBEPE A Y SRR BRI R T MM — S H BB SIS RE R & TN E AR
ER,ENERENERFBNMHISERER TE 2B,

x4 TRHREERHR
Table 4 Habitat characteristics of different plots
TR Characteristics of soil

3 ) DA B
pHE EC{H TbERE BREE " SEAER TAKE .
Plots i Habitat of plots
pH value EC value Sucrase Urease Catalase Seil moisture
T
E1 314 BaieLing 5.11£0.40 9512 7.2:£0.2  24.5:0.2 1.45:0.5 0.17 £ 0.002 xgy,n.ngigm) Gentle terra,
few rivulets
N
BAEH Sanhuawy  4.85£0.20 8421 8.5:0.3  30.1:0.2 1.5850.2  0.19£0.003 ?ﬁﬁ#mhﬁ’b Glide constant,
pathless
s
# WA Qingliangtai  4.96:0.40  89:2 7.3:£0.3  25.0:0.5 1.47£0.3 0.15+0.004 miﬁ\)\;zs,t Steep terra,
pathless
X ¥ Taihai 5.89+0.40  101+3 7.1£0.4  23.3:0.3 1.4220.2 0.16 £ 0.001 M%‘%* Many rivulet,
light pollute
P Xihai 5.27£0.30  88+2 8.1£0.1  28.3:0.4 1.52£0.1 0.1650.002 %A BEZE Grand cany,

many rivulets

* 2 7R M1 B BE A 35 ¥ means the activity of relevant enzymes

4 i

(P REHREEALUAEBERNABEREAEBA THERBR N EAEXRE, TR THREBEHENA
EMNEEBNTSFARMARRXENFNR,

DESHTHAXZEES RBR/MAEZEFN - ITEERIE, KSHURER/PMERZLHABASHEE
HF,

GYBEHEEPRPIMALAKBRT , ENKER MBEREERPMEAZINRIAVEREL . BEFEH
B, WAL ERRPEE, EMNEENERSBNMBENIDIERAFRTHE - KT,
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