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The structure and dynamics of Castanopsis eyrei population in Gutian Mountain

Natural Reserve in Zhejiang, East China
XU Xue-Hong', YU Ming-Jian™', HU Zheng-Hua®, L1 Ming-Hong’, ZHANG Fang-Gang® (1. College of Life

Sciences, Zhejiang University, Hangzhou 310029 ,China; 2. Depantment of Environmental Sciences, NIM, Nanjing 210044, China; 3. College
of Chemistry and Life Sciences, Zhejiang Normal University, Jinhua 321004, China; 4. Zhejiang Museum of Natural History, Hangzhou
310012, China). Acta Ecologica Sinica,2005,25(3) :645~653.

Abstract ; Castanopsis eyrei is one of the main dominant species of subtropical evergreen broad-leaved forests in China. This
study was carried out in Gutian Mountain, a National Natural Reserve in Zhejiang, Eastern China, to describe the structure
and dynamics of the population. The method of tally with contiguous grid quadrates in 20X 20m?® plots was used to analyze the
field data.

Through substituting spatial data for temporal data and the distribution along vertical transects, the 25 plots were divided
into two categories, the forests at different successional stages and the forests in different habitats. The forests at different
successional stages included warm coniferous forests dominated by Pinus massoniana, warm coniferous and broad-leaved mixed
forests dominated by P. massoniana and evergreen broad-leaved trees, secondary evergreen broad-leaved forests and mature
evergreen broad-leaved forests at hillside; and there were two types in different habitats, they are mature evergreen broad-

leaved forests which distributed in humid valley and hillside, temperate coniferous forests dominated by Pinus taiwanensis,
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temperate coniferous and broad-leaved mixed forests dominated by P. taiwanensis and evergreen broad-leaved trees. As the C.
eyret populations are old in Gutian Mountain, the size structure was divided into 9 size classes.

. The size structure, spatial pattern and population dynamics were described for C. eyrei populations. The C. eyre:
individuals were rarely found in warm coniferous forests. In the warm coniferous and broad-leaved mixed forests, there were
many seedlings and saplings; the size structure of the populations showed a growing trend. In the secondary and mature
evergreen broad-leaved forests, the size structure of C. eyrei showed a reverse J-shaped distribution, the population tended to
be stable besides some sizes absent.

C. eyrei was a species adapting the mild moisture habitat. There were few C. eyres individuals in the evergreen broad-
leaved forest in the valley, because it was too humid to subsist. The C. eyrei population size structure in the mature evergreen
broad-leaved forest at hillside was described above. The size structure of the C. eyre: populations seemed to be a pyramid type
In temperate coniferous and temperate coniferous and broad-leaved mixed forests, but they could not take the place of P.
tatwanensis in these relatively steady forests except for some disasters.

Some often used methods for quantifying the spatial pattern in population ecology, the T-test, the indices of clumping,
negative binomial parameter, Cassie. R. Mi, and the mean crowing were employed to detect the spatial pattern of C. eyre:
populations in 20 plots. The populations were significantly clumped in all the plots except that there are two showed Possion,
this may be explained by its seed dispersal characteristics.

In order to determine the spatial pattern dynamics of the whole lifespan, the population was divided into 6 size classes in
several mature evergreen broad-leaved forests. The patterns of seedlings and saplings were clumped, which was relevant to
their seed dispersal and shade tolerance properties. However they were the Possion distribution on the stages of middle, large
and old trees. With the strengthening intraspecific and interspecific competitions while saplings grown up, the self-thinning
began, and the seedling mortality increased over time, which made the spatial pattern to be Possion.

Generally, C. eyrei was proved to be a steady dominant population in mature evergreen broad-leaved forests at the low
altitude of this region with 1ts strong regeneration ability.

Key words :Castanopsis eyrei ; population size structure; population spatial pattern; succession; habitat
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MR RER A M, KA B E S0 AR 3R E 085 R AR B ARRAE , U H B o A 18 B B K B F A% (Castanopsis
eyrei) P, iR BB EMA TN,
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KRABEEH=(HMNESE+HMNBEEEHHXTEE)/3 (1)
HTFERE AR BE ARG HEBARS . MASCRA RN KBS SR E. BES B LB EERE RS
. HSEZEHMEFERFTE S B HBERBRPDRENENTAE BB <2 5cm B, HEM B R 43 9 <33cm.33~100cm,

>=100cm =% ; |12 =2. 5cm LA b B,

g, & H IR R R ERIE R 9 K.
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Table 1 An outline of C. eyrei eyrei populations and plant communities in various plots

R 10cm 2% .

‘ Ly : 0

e oty R0 mEOmmo e SRR SO0 TR

number types Altitude Slope Aspect Landform of rock coverage value
GO3 CFF 500 35 SW5 #4a Valley B D least 90 2.97
G05 CCF 650 o7 SW20 I 3% Hillside % more 85 25. 58
GO06 CLF 610 40 SW60 133 Hillside /b rare 95 28. 41
G10 'DCCFs 520 52 NE45 3 Hillside R 7b rare 80 10. 71
G11 SPCF 370 32 SE5 138 Hillside /D less 85 15. 80
G13 CTF 420 35 SE20 4 Valley ¥4 much 80 2.3
G14 CGFs 320 47 NES5 3% Hillside /0 little 50 7. 92
15 PSF 950 42 SW§EO i3 Hillside /> rare 85 4. 91
G16 PTF 880 43 SE10 11 3% Hillside %’ rare 80 8. 38
G17 CFF 550 40 SE20 R AL /b little 95 11. 07

Near valley

G18 CSDF 750 55 SE60 13 Hillside /b less 90 39. 43
G20 CCF 500 45 SE30 i3 Hillside 80 little 90 11. 53
G21 CCFs 450 50 NWS80 i3 Hillside 7D less 85 35. 01
G23 PSF 920 30 SW60 11 3% Hillside I none 95 1. 29
G24 CSF 600 45 SE40 L #E Hillside JG none 95 51. 34
G25 DCF 550 10 SW30 13 Hillside 7 none 95 13. 08
26 DCF 480 35 NE30 I ¥ Ridge 7L less 85 17. 72
G27 CSDF 650 45 SW30 IL# Ridge 7 less 85 26. 82
G29 CSDF 450 35 NW70 i1 3% Hillside 7 none 80 19. 80
33 SCDF 500 40 NW70 1% Ridge 7> less 90 9. 58
G34 CTF 350 35 W W4 Valley ¥ 42 much 90 1. 30
(G35 PMFs 300 20 SE15 3% Hillside & little 75 0. 45
G37 SPCF 320 39 SW70 L 3% Hillside B %2 much 75 15. 87
G40 CCCFs 400 30 NW20 1% Ridge % none 80 9. 93
G43 PTF 810 35 SE10 Uy 3% Hillside 7L rare 85 5. 38

CFF  $® #K Castanopsis fargesii forest; CCF  FHHE-B XK C. eyrei- Cyclobalanopsis glauca torest; CLF  ##F-4 Bk WK C. eyrei-
Lithocarpus glaber forest; DCCFS R i-tHkE-F WK QR4E) Daphniphyllum oldhami- C. eyrei- Cy. glauca forest (secondary); SPCF K

for- 5 B AN -EHEE 6T R M 1B 2 AK Schima superba- Pinus massoniana- C. eyrei forest; CTF 4K C. tibetana forest; CGFS #H N K 4) Cy.
glauca forest (secondary); PSF B UM - KRG BB P. taiwanensis- S. superba torest; PTF  ®INIAM P. tarwanensis forest; CSDF

THRE-ARB-FE WK C. eyrei- S. superba- D. oldhami forest; CCFs FHHE-FF XK KAEIC. eyrei- Cy. glauca forest (secondary); CSF
RE- KAk C. evrei- S. superba forest; DCF  REM-GHEEMN D. oldhami- C. eyrei forest; SCDF  ARKAHu-SHAE-IRER MK S. superba- C. eyrei-
D. oldhami {forest; PMFS DhRIM K4 P. massoniana forest (secondary); CCCFs H X -#ER-EHEEMN QR4 DCy. glauca- Ca. fargesti-

C. eyrei forest (secondar ¥)

A 30K FIE S (Poisson) Z 7 28 /A LBV /m I HE S HBEEZ BN E R HT ¢ 8 AL B4R (Index of
[78:14]  T=V /m—1;% — 30 X (Negative binomial parameter)t®%12  p=3m/(V/m—1);Cassie. R. Mi #E#R!Y C=

M=m~+ V/m—1); (Ui APV AFBHEZENTE.m EFEX

L

clumping )

(V—m)/m*; 33 HF 5  (Index of mean crowing) "1
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Fig. 3 Dynamics of size structure of Castanopsis eyrei populations in forest communities in different succession
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Table 2 The spatial pattern of C. eyrei populations in forest communities in different succession stages and habitat
p g
Ploﬁifber HEV iﬁg:r:rz‘IE ﬁ%j:g ® t—vfue stflt d K ¢ M
GO5 67. 899 9. 156 7. 416 17. 570 £ 8 Clumped 6. 416 1. 427 0. 701 15.572
GO06 5. 416 1. 656 3. 270 6. 216 4£ #% Clumped 2. 270 0. 730 1. 370 3. 926
G10 65. 613 5. 438 12. 067 30. 307 £ # Clumped 11. 067 0. 491 2. 035 16. 504
G11 36. 396 8. 313 4. 378 9. 252 £ ## Clumped 3. 378 2. 460 0. 406 11. 691
Gl4 5. 099 1. 094 4. 662 10. 029 £ 8 Clumped 3. 662 0. 299 3.348 4. 756
G15 34. 267 6. 625 5. 172 11. 426 £ B Clumped 4.172 1. 588 0. 630 10. 797
G16 79. 816 8. 906 8. 962 21. 804 £ B Clumped 7. 962 1.119 0. 894 16. 868
G18 21. 816 5. 594 3. 900 7.942 # ## Clumped 2. 900 1. 929 0.518 8. 494
G20 8. 613 1. 938 4. 445 9.435  AE® Clumped 3. 445 0. 562 1.778 5. 383
G21 107. 166 11. 344 9. 447 23.133 £ # Clumped 8. 447 1. 343 0. 745 19. 791
G23 18. 916 4. 094 4. 621 9. 915 # # Clumped 3. 621 1.131 0. 884 7.714
G24 67. 899 9.156 7.416 17. 570 $£ & Clumped 6. 416 1. 427 0. 701 15.572
G25 69. 882 11. 094 6. 299 14.513 £ B Clumped 5. 299 2. 093 0. 478 16. 393
G26 73.133 16. 500 4. 432 9. 400 £ # Clumped 3. 432 4. 807 0. 208 19. 932
G27 38. 499 5. 156 7. 466 17. 709 £ B Clumped 6. 466 0. 797 1. 254 11. 623
G29 12. 991 6. 281 2. 068 2. 925 #£ ## Clumped 1. 068 5. 880 0.170 7. 349
G33 41. 396 8. 188 5. 056 11.108 £ # Clumped 4. 056 2.019 0. 495 12. 243
G37 0.263 0. 438 0. 600 —1.095 BE AL Possion — 0. 400 —1.094 —0. 914 0. 038
G40 ©1.050 1. 125 0. 933 —0.183 BE#L Possion —0. 067 0. 386 —0. 059 1. 058
G43 77. 950 8.125 9. 594 23. 535 £ # Clumped 8. 594 0. 945 1. 058 16. 719

m Average; V Variance; I MAH IR Index of clumping; K i T3 Negative binomial parameter; C Cassie. R.Mi ¥§%r; M ¥
B HF 5§ Index of mean crowing

R3 HEMBRABEXRNMEIEI2HEE
Table 3 The spatial pattern of different size classes in C. eyrei populations
B B KN 7 % 18 ¥ % /¥ 1 ¢ 1 % 5 '
Plot number Sizeclass %4 m V/m t-value Result

G24 I 160. 807 10. 05 16 41. 0792 £ B Clumped
I 18. 2292 1. 5625 11. 6667 29. 2119 £ ¥ Clumped
| 0. 3625 0. 1204 0. 3125 —1. 8828 B #l Possion
IV 1. 89583 1. 1875 1. 59649 1. 63356 M #L Possion
v 1. 0625 1. 4375 0. 73913 —0. 7144 B L Possion
VI 0 0 — — -

G06 I 4. 55729 0. 7813 5. 83333 13. 2366 % B Clumped
I _ — - — _
I 0. 29583 0. 0625 4.73333 10. 2242 $£ 8 Clumped
IV 0.11667 0.25 0. 46667 —1. 4606 FE ¥l Possion
v 0. 4 0.5 0.8 — 0. 5477 fE #L Possion
VI 0. 0625 0.0625 1 0 FE L Possion

G33 I 20.1823 3. 3063 5. 16667 11.4109 £ # Clumped
I 9. 76563 3. 9063 2.5 4.10792 £ 8 Clumped
Il 0. 0625 0. 0625 1 0 FE#L Possion
\Y 0. 2 0. 25 0. 8 — 0. 5477 ff L Possion
V 0 0 — — —
Vi 0. 0625 0. 0625 1 0 f# Pl Possion

m  Average; V ariance

3R EREHL (G24.GO6 I G3D PR T EAIMIK Y 51-34%.28. 41%.9- 58U . MEHEEHWELRE. HRITR,3 4
AP ERNSE SR BEER T /DM EAEEBPHNMMBEERR . 2B AEER.G24.G33 M2,
GO EH A PR KW EMEM AR ENERE T 60, R EZRK . UM% T HMmEE S AR KN
BN HTRRBEBEEEEXR. FRRKNMNENMM GG RDTREBWTF .
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¥ m

BERAWEBEEILD G ABESEW EE BREKER AR T HAAT, TN TEHOMEBRERK AMAE EERS .Y

KR HBRE DR ETRRR EARTR. L LB ERESM, ER— SN MERRME, =4 ARAR, EF

B VR CEMBrB& Rl R R BRI EEYL 2.

4 HiF

=

AXPRTHHLUAREEGERMARARPREFHHMHPHEDS, THENFARERZAER, BEHFANEE

S. 0 THBEX/PDRGEHEPEARRR EAFE—EBRE, R W] R T 90805 25 7 B 78 R 7 1 B (6] Fn =5 [B] B i B 9 R
RV R E BRI R R E A AR R MBS, MR EZARGII MGIT MER, TR T ERMBE AR X

HHERSIEN., GIT A TEABRBELSHNHE, M GL1 NaaAiBEL. KEFZRH KT G14.G40 MBS S R —Fr

B

LA A # (G10.G2DRE L, MEEN G114 B 1960 FELGLBERERENKETRK . HEPHMEEERIKG.52%), 8

BARMBRD W IREERE, g THHRARER. ELBHUERRFPRILFEANTHRAFELT  HEERFETHALE

B mU BEREE R R A S B RAERETA. TGO MBEHRHERBBRNEREFTH—-SHHR.
MEMRESE SN B2 PRBEERFESN,
BRBEH—BAE. TR MILRFR KW E FI-

M2 WKW ZEWE B RO, X R SR M AR KPR T
HMMREEERE EF M VEFERFLAEREMN T, MM TE

ll —|

AEABRTELBABRAREBAN, N4 TR MR NRE . X500 R 52400 e 3RS S B 0 & 5 R AP & N

AR -

"HER., EX AR RS, RN R RHESEREORRATAEL.

B EILDERLEESASRLY RELTHESAPHEMBESHHTHETRN . ZZME SN BREREESH

FligMbH L SHLBEMBERKRERLUMRXSLUAR B=2MERBEPDEHE VAL, RILTHEHEEERE ML

REKE, KW RERER; s B RYNERSA. ARRDESGREBGEONER, ZEHENYE SN ERRK

A /N LLJE R EEPL A A, AT X R EAEE S IR S ey m R LR .
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