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[ Abstract ] Calocedrus formosana is a superior species of Taiwan endemic
species. The excessive cutting of natural forest in the past has dimished its stock
to a limited level In order to understand the breeding habit and the mechanisms
of regeneration of seed bearer, for the gene conservation of this native and
original superior species, this research applies multiple plots sampling method to
investigate two sites of Calocedrus formosanain central Taiwan. Matrix cluster
analysis(MCA) and ordination method were used to analyze the wvariant
characteristics of vegetation. In order to apprehend the differentiation of
vegetation of every vegetation type in the environmental gradient, this research
also makes correlation test with environmental factors.

Thirty-three 20m X 20m sampling plots were established, 396 species of
vascular plants were found in sampling plots, and these plant communities can
be divided into nine vegetation types after matrix cluster analysis as followed:
(A)Pinus taiwanensis-Rhodedendron rubropilosum type.

[B)Calocedrus formosana — Litsea orientalis type.

(C)Calocedrus formosana — Schefflera octophylla type.

(D) Calocedrus formosana — Helicia rengetiensis type.
(E)Beilschmiedia erythrophloia — Lagerstroemia subcostata type.
(F)Calocedrus formosana — Cyclobalanopsis longinux type.
[G)Calocedrus formosana — Cyclobalanopsis stenophylloides type.
(H) Neolitsea konishii —Styrax suberifolia type.

(I)Mallotus paniculatus—Trema orientalis type.

The results of ordination show that the differentiation of vegetation is not
obvious. Apparently, the vegetation composition and environmental gradient of
different habitat of Calocedrus formosana in different areas are vary similar.
There is a contagious distribution pattern in Calocedrus formosana especially
obvious for the saplings of 1-10 cm diameter classes. In other words, the seed trees
contagion occurs are always located in the site less-disturbed and with plentiful
organic matter, but the seedling regenerates and grows in the site highly-
disturbed and poor of organic matter sterile.

The population structure has shown a reverse J-shape. This indicates that
has a good regeneration of Calocedrus formosana The mechanisms of

regeneration is similar to tne regeneration of mosaic. In other words, the mature
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trees in the same mosaic will finally be replaced by the broad-leaved forests;
nevertheless its seedling will continue to occura and grow on others sites. For
this reason, if there is no serious extenal disturbance, then the seedlings will form
a forest at the last. Therefore, Calocedrus formosanais still able to sustain its self
regeneration in its natural distributing areas.

[ Keyword ] Calocedrus formosana population ecology, multiple plot sampling

method, matrix cluster analysis, ordination method, mosaic.
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Table 2. The general situation of Calocedrus formosana in nature preservation

area.
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K* ~ Na+ ~ Ca2+ > Mg2+ » HyPO,- ~ HPO,2- ~ PO, 3- (Jil+ 1978)% = i RiNFE
3HTT °

8 2



& 4T MR 8E F A (Bull Expt. Forest of NCHUJIG(2)k71~105

I EMEmAREREAT-¥E
Tahble 3. The environmental factors of 33 Calocedrus formosana sample plots.

(1994)

BE &S Ko ¥EE HM X MaiE TR TRt TRt Ted ANt 5N 25¥E pil
im FABE () R Ry Bowl Fippe) Wippe) Sippel HWippm) Bippal (W (%)
1 1030 5 54.0 40.8 45.1 33.85 162,71 246.51 322.02 195,36 5.88 12.55 60.20 4.9%9
2 950 9 40.0 53.9 45.1 54.50 175.59 117.21 5%9.10 89.27 B.E4 26.55 57.15 4.21
10905 3 6.0 47.4 8.0 48.85 7609 14B.B4  B2.36 6753 T.ET .32 9.35 4.95
4 900 3 15.0 47.5 38.5 53,75 139.30 219,65 200.96 106.09 7.3 9.71 30.55 4.81
5 1330 B 41.0 52,1 45.0 30.55 66,14 122 .68 T57.70 142.32 B.O94 7.22 54.45 5.44
6 1320 B 40.0 48.3  44.7  38.85 3805 75.00 116.13  67.28 5.3 3.03  51.35 4.83
T 1375 B 45.0 49.2 42.0 18.65 53.26 103 .49 21.42 i7.52 4.37 7.37 55.45 4.97
B 1370 B 400 611 S4.3 52.25 4.l 136.05  101.30 6469 9.23  4.83 5100 4.99
9 1300 4 46.0 44.9 51.2 25.15 110.62 199 .42 %3.89 54.34 3.98 15.51 6%.65 4.65
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10 13%0 4 3.0 385 44.6  22.65  TH.43  153.4%  436.50 122.26  5.44  13.28  59.70 5.10
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17 1350 6 40.0 3.6 2T.%  31.10 S0.72  177.33  BSE.EY  137.7%  5.25  6.7%  53.50 .66
15 1460 7 46.0 139.6 38.1 21.60 160.37 354 .65 156,62 111.26 2.87 12.82 4T7.85 4.98
19 1480 L] 40.0 39.2 46.5 24 .95 119.949 202.91 148.25 T1.7% 1.70 17.18 E5.25 4.42
20 1640 4 430 47.0  49.6  13.00 A03.001 190.12  34.59  S4.34  2.97 1485 5B.25 4.63
a1 1450 & 2.0 3.7 18.4 13.60 8%.65 135.47 a.m 43.99% 2.19 9.31 55.50 4.44
22 1450 27 36.0 3B3 IET 1105 134.62  PIA.NT 60123 16367 6.17 5.79 7155 5.94
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W 920 B 40.0 4T.0 375 5700 TI.41  143.44 33849 95.08 4.2 6.74  GH.65 4.53
i 915 8 jg.0 41.0 6.2 45.10 77.26 166. 28 157.31 BO.22 5.49 10.11 63.25 4.867
32 a%0n 2 44.0 30.5 7.4 38.30 59.12 117.44 h6.81 40.76 B.65 4.14 63.35 4.50
31 890 @ 400 1.5 36.5 61.05 66.14  121.51  126.01  SB.B7  5.35 3.02 6175 5.11
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Table 4. The correlation coefficients of environmental factors of Calocedrus
formosana sample plots.
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Figl Dendrogram derived from MCA of 33 Calocedrus formosana sample plots.
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Table 7. The component scores of 33 sample plots at the first 3 axes of PCA.

su 1 II II1 a0 I III
1 0.767 0.288 -0.164 18 0.850 0.064 0.000
2 0.888 0.169 -0.054 13 0.917 0.075 0.177
3 0.195 0.717 -0.270 20 0.591 -0.140 0.464
4 0.198 0.0%6 -0.538 21 0.941 -0.086 0.194
-] 0.948 -0.059 0.0086 22 0.714 —ﬂ.lﬁ} 0.092
& 0.130 -0.446 -0.072 23 0.924 -0.194 -0.131
7 0.092 0.459 0.618 24 0.941 -0.136 -0.162
8 0.521 0.596 -0.155 25 0.927 -0.186 -0.043
) 0.965 0.005 0.098 26 0.795 -0.359 -0.121

10 0.951 0.134 0.040 27 0.529 -0.139 -0.235

11 0.282 0.439 0.51%9 28 0.931 -0.211 -0.133

12 0.573 0.095 0.402 29 0.918 -0.082 -0.206

13 0.963 -0.029 0.0580 i0 0.736 0.217 -0.501

14 0.544 0.088 0.218 il 0.919 -0.026 -0.145

15 0.958 -0.024 0.186 32 0.061 -0.373 -0.177

16 0.967 -0.003 0.131 i3 0.195 0.507 0.514

17 0.906 0.024 0.030
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ELHTTZARR TG  ERREREFRERFORE - BR SRR
EFREIRAER » T RS ST E = EEURSE T TR IES - RIBBRS RINKBHT -
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PR > BOGLEF Z HERE Y LAREMR A S - MR O MR EINH10. 17 B H B
o RpEREAEETH AR THEEY - HEEEETE G- ARSEREYE : 0
EAnmZzfE  AAHNEESERERERLEEH D  HEEERZINHEL  BRAER
RS HEFHNMEHAMF TEEREZME  TRRSRE > Bt 2HEESHMEY
HE(G RS - KCIAAGRIRI2) - WERSE20) - MFEMFRRTE)F -
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Table 8 The correlation coefficients of environmental factors with the first 3
axes of PCA.

ALT WI SLOP DLS WLS Dis K
X .2927 .1752 L2209 -.1212 078 -.4271* ~4126*
¥ -.2478 L1164 -.1243 .3115  -.0666 .56B3%* -.1187
Z -T349**  .0459 L3217 -.0826 .2726  -.5%63** .0179
HA CA MG P ORGA 8TO PH
X -4077* .3535 .3703 -.0738 .5196**  .4133* -.1412
Y -.1177 -.0674  -.0754 -.0983  -.2587 -.3789 . 2959
z L0779 .0538 -.03%F -.4121" .1311 L2569 .1313
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Fig. 4 Thedistribturion of 33 sample plots at the 1st and 2nd axes of PCA,
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Fig 5 Thedistribturion of each species at the 1st and 2nd axes of PCA.

() - BREBEERZZH DD

A B 2 I A R R B ML SRR BR R o AR I bty 3 R R o
Llorilh » At &S EEPSTERE P H R ERR « T £/t » LUE— SRS HER
EERDZSHE > HPhHERITRERE - GBENEZBBIENRE b 2 B -

EERAANMER B -WBENRRBBR2345% » M 2 RHBRBAE47
% MEARBHD NHSELREREEN —WMAMATE Lz hlERTRE6
Fe B rEHERTHBREN TMAEHE 88 - 0BE=F R | FBEE1~10cm(l
)2 @A - BIEBEES] ~80cm(4~8#k) 2 A + HIIEAIFR I E80cm LA E(9~194k)
ZEE > HpE | BERFI ~ NFEMEL20H » Bll~10cm 2 & A IR 2 B8 85 55
G -REZ EEEEMSEREEEERANNT EH - B OEEE S5 76 rAh iR
Zor M= EES Az = FENE BT B8R TEZEEHL
1~10em(1$8) B E » Borsi L ith BBt 282 74k » o1H » M M2 B4 (0 ~10cm » 14k)
EXSTMERI2EZRE  MIELERTH - At » EEEEFYPRLGRRE A B
AXTERREY  SPESEABEESEHTER » MEEFHRPBEOHEE M -

55 O B % P )y B 3 O () 2 B+ T R R W) = o P B R O S 4T A

96



ok 4 e SR 4 4 (Bull Expt, Forest of NCHUNLG(2)71~105 (1994)

B HA(FRHEE - WEREEM 2 REEFEK- R LIREHY » SR8 5
FUIR AR 1 i SEEARAAERE ¢ RO AR BRA FRBNS 2 AEM RETHEESR
IEHIR - ERE S E(E7)®Z > 1 3¥EEFE3~-5~8 ~10-11 ~17~19 ~ 32 ~ 33F
B TEREMEMNERGE  EERTMB1 ~10cm( ) » 2R E—w257
BT HK B E WA RYE S R BSR4 b o iy 100 3 e T 2 A S8 th »
BEYIAEEHRR  ESNHERREFI 2 MRE - BREERE S B8 EIE
NEFEEHEL ~12 14 ~25 ~27~29 ~ 31HFHKE - TEHER 2 HH31~80cm(4 ~84%)
LAPY » (B4 FHE AT« Bee AR AIB SR » PSSR MEro~194 » B181~240cm 2 £}
B Hcp BRI ER ~30em(2~3R) 2 A LR - MR - NBZERARFE 2
Eh BEPHEHAEZ RS KB EBTENZEEEE - TR FES
oA MESRAERETES - IR R01962)ME X FIREM MR AEE » i
EHEAFEASTHEM RO ZRELUTFERCZEE AW RERMARHA -

¥y 1

0.5+

0.5+

05 1.0 1.5 .0 2.5 3.0 15

6 4/ 5 & EERTEER AR E —w e T i mil

Fig 6. Thedistribturion of DBH grade of Calocedrus formosanaat the lst and 2nd
axes.
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Fig 7. The distribturion of sample plots included Calocedrus formosana at the
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Table 9. The correlation coefficients of environmental factors with the first 3
axes of PCA of DBH grade of Calocedrus formosana.

ALT WI sLor DLS WLS DIs K
X -.0004 -1214 .1536 .1588 -.1405 .2761 -.4409*
¥ -.1507 .1553 L1184 -.0518 .0083  .18687 -0523
Z -.4312* .33135 L0134 . 2967 -.1762 -.4133* -.4007
HA CA MG P ORGA 8TO FH
X -.3751 -.0001 -.2644 L0144 -.5573** -.2612 L3440
.1072 -.0827 .1136 -. 2466 -0105 1608 -.1464
Z -.3797 -.0857 -.18%9 -.0259 - . 4000 -.0711 .1110

 FiB1HRERHE ¢ o HiBo.19HEE KM -
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Table 10. A brief table of indexes of diversity of 33 sample plots.

L i W ] ¥ 8 L il il ¥ 5
W oM | i B 2 WO O = i n |
it B OB W # 1 i it B OB - i i} 4
& i fa B i L i il B i
L 3] ] B B B
1 35 272 0.1287 O.B987 1.2579 0.8147 18 25 178 0.1404 0.9077 1.1587 0.8288
2 28 262 0.1089 0.8821 1.1231 0.7761 1% 56 606 0.0924 0.9242 1.3647 0.7806
3 36 247 0.1457 0.9342 1.3832 0.8759 20 44 26B 0.1642 0.9446 1.4243 0D.B66T
4 316 290 0.1241 0.9240 1.2718 ©.8172 21 43 261} O0.1s48 0.9355 1.3830 0.8344
5 35 159 0.2201 ©.9%226 1.3301 O.BEl4 22 25 118 0.2119 O0.8763 1.120% 0.8018
B 32 192 O0.1667 0.9149 1.275%3 ©0.8473 23 30 136 0.2206 0.9029 1.2275 0.8310
T 41 313 0.1310 0.%215 1.3135 O©.8144 24 25 222 0.1126 O0.B7E4 1.1080 0.7911
A 27 137 0.1971 0.%027 1.2015% O©0.8394 25 34 184 O0.1848 0.9023 1.2086 0.7852
5 47 304 0.15%46 0.9407 1.3930 0.8331 26 30 204 0.1471 O0.B995% 1.2030 0.8144
10 35 353 0.0992 ©0.7%03 1,054% 0.6832 27 46 349 D0.1318 0.9395 1.3806 0.8303
11 42 300 0.1400 O.9641 1.5128 0.9319 28 31 231 0.1342 0.9195 1.2453 0.8350
12 3% 285 0.1368 ©.9272 1.3218 0.8308 29 41 520 0.0788 0.B900 1.2297 O0.7625
13 47 41B 0.1124 ©.9465 1.4413 0.8620 30 32 406 0.078B 0.B617 1.18B3 O0.7762
14 42 263 0.15%97 ©0.9313 1.3604 0.8381 31 38 265 0.1434 0.9136 1.2877 0.8151
15 47 272 0.1728 0.950% 1.4487 0.8664 32 44 240 0.1833 0.9577 1.4771 0.8988
16 51 358 0.1425 0.9507 1.4607 0.8555 33 32 127 0.2520 0.9218 1.2775 0.84487
17 38 234 0.1624 O0.908B6 1.2687 O0.8031
(%) - BB EERRE

E-HEREERT FAATSERZE - 2 HRNS  BBEYL & 2@ EY
(Species diversity) « H¥Gt § o » WEHEEEEA & 2 IR R ER o EMEEKAH
HlfEma & it - EERZBMNE » £V & ZERE » oJBTRMRAK(feed
back system)Z {F 2 - REEH » 7 EWHEHER £ 584 £ % (symbiosis)iR
o ARMIFH hEEY ANz TE N - TBRELERERP - BEEX - RZ 8
BRZEREARBEFE M PIRRT 1983) - BERE—EHEHERRD - VSRR
FETE A AR o 1) AL - BRI - MEE B P WS b e R 22
PSP 11438+ [6] 3  e WAO MBI ST H3R + B LR 2RI 52 R K (Spurr & Barnes
1981) » Cannell(1989) ;25 » @AM THANESEFEHEROTEEIRRE 2 FEA G B
Clebsch & Busing 1989) « i T #(Disturbance) —#a FBA N TEEN H T —_H
MOFEEEFEAEAAZECHERN  BRTYHAERN 2 ERRG  ERXRV|EMKE
HABEENGRMELEE » HZHANTE - IREAREZ ERE(RIO)ABIRS » £
EEMSMETEAGER  TERARBENEETESA N THE » LSRR - S84 FHA
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(0) - EVRBEEFTH 2B
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Table 11. The correlation coefficients of environmental factors with 34 dominant
species of Calocedrus formosanahabitat.

Cosrelations  MLT LH 53 b5 wis Dis K X cA L] r ) 5T o]
EMAN S8 00EE L 1aMd - 1ESE 5139 - BAAETT L 4DDF A205%  4DTTT L3983 -.0Z6E LETTT L3140 -.1094
L il =0T -l ~13% S0 -2458 -0iel  -.23%  -.3%90 Jokxp -.0nda B e ] -2311  -.07HD
RE®EN T L] ASL9Y L1076 0600 -.330% - 3MLE -.1609 JOAES - 1386 - M5 -LT00E L1049 L1984
[ L] -38% 1191 LoeTd LISER MdA IS -, 1360 - 1807 - ZITD 1078 oW -0099 .00 <3768
BT J91 05T 0537 - 164 -.0205  -.33ER LXLMT L3517 - B4%E -.0S17  L3ELl L4ETET (1286 -,5577%e
EWNNIME  -sre 936 0916 L2310 - 4352¢ EE3CT - 2TES - 143 0T} L9727 -,0053  -.d889"  -.2457 2860
BERN - 0136 (21933 L1187 1501 -.1943 A12% -, 1161 -.0516 -, 0403 -.0407  -.@ER1 -.TTe -.de932 11 H
| IR <487 0951 3589 .OT4D - 1066 B30 L1000 6730 L16TS MEL - 1443 - 388l - 2660 L 3ITM
[k LR L0137 - ORT3 - 0665 L 29SR L0172 L1375 -.005% -.0672 - 3400 -.1088 LD4B4 -.1399  -.dE@4* 0333
L L] =081 =310 - B LSRR T |- 11 R PO 5 R ]} ] ~0)ER  -.0555 B TE R T <BEET 042
meRE® -.ans JI555 -390 -, DDER  -.06Z BN JOBME -.0528 -, 13T 0253 -.00BS  -.0@37 - 3609 N
THF < ABET* - 0E0) - d4BE*  L2IIB -.1595  _SATE** -, 2056 -.2276  -.1350  -.13M LOTTT - 3I9T - 5876%* 1930
[11].:2. ] L0960 -.0991 -.1118  -,0T13  -.18BA  -.DO0§T  -,0236 -.0366 L0010 -G53 - 1B1E - 0688 - 50580 L3637
EwAL -.1536 3109 1816 . 44TS*  .0A9E  A€I7* -, 2ES4 -.2910 -.O5T3  -.0677 -.0065 -.ITEL  -.0898 32328
] - G493%* -.3326 0864 0338 -.0191  SL43T -, 2653 -.2370  -.10M1 - 1800 L0161 -.0TRE .0S1m L1058
HE L0137 L0790 L0141 L4TTXT L4MA B0SL - WTS - MME L2OBM 9534 L1301 -.4€11* -.1S80 . 3BOS
e ] 1 LTINS [ N1 15 TR 1 L Q1.1 TR 11 Y| £ T QR 1. - S § 1 313 e -3103 - XEM
Lk L2774 -.2371 -.0055 -, M514 1849 - 304 L 4Z3S* 1331 .6TIO 0 3183 LOBEl 3857 .35l -,0S08
bl B = 2768 =002 = 3616 <0877 -9 i LN 3 = 3NT - 3050 LSHNTEE ~QSEL e BE2RTE
L L] 1333 ,1112 0588 L L4%T  .1649  -.0044 L 1BBE  .I557 -, 2165 -.137 -.2301 45450 L1664 -.3304
WK = A91% < 1056 - NITX 1085 -8 S2ATE SHEM L3861 = 24E5 0 - BLES ANT SRR - HSVET . 2UST
L L .2752  -,0582  ,2@B1  -.0333 -.0007 -, BEES L 2ITH LIGAS L ADZY 3556 -, MTT -89 -.0086 L 34ET
ZiaEm 0567  .OTE4  -.2EEE  LIIXX G611 L00T@ - 195% - B410 LOMSS  -.0813  L0F%0 - @S -.3131 10T
0s L0978 (2482 .DEAE  .DME® 0055 -,1130  -.1815 -.0S42 -.0764 -.0478 -.0Z1F -.0M83 L0303  -.1106
fi 4 L3193 -.34B3 3576 -.3830 .aM1 -, M1 L0076 L0S61 0035 -.0@ad -, 3018 .08 -.0136  -.0453
ERR AETF - 1105 LOB31 046 464 -.d13%% - 36RE 3673 L0014 -o0S8 3213 -.B095 L1495 L1196
¥ IR ] L5110 -, 230E -. 1306 JOU0E S08E*  -,1300 L0431 LDS1E -, 19%2 - 0004 - DESE (1947 08B - 3584
L] SRk 105} ST - 061 =l - 0317 - TN LARE 278 = 08F = 0TH =.0400 L1507
EmMLUEN «28¥7 - 2E0E  -.DIET - 3OER < 0SHY S dETT - 025R - ORI LS0NTT 15N - 15 - HT) -1558 AR
RLH (SEES** - T4%B  .0TIZ  -.0816 1440 - SBEE"" 1§93 .I0%0 3283 2738 -,378% M%7 .2107  L361E
wH LA -, 7R01 .00 - 439¢ L1953 -.4ITT L1BM1 LI3EE - 13BR -G080 LDEXS ITER L3304 - 3763
Rl L1538 JOES4 J0B4 0232 -.1833 - 0407 LlEDS 34N VMBS .8229 - 316D L0098 - 0146 (1535
ERER -.0%31 JOERE .THIF Ml -.0140 LDBET - 4EBL® -.4001 BT (T JA30F -394 .07 JH145
1. 13 JIS1Y 0 L1MM JBTIE 0735 L3343 -.0EEE - 1100 - QREL - 15T - 3000 - 3007 - eS8 L1033 O8R4

* FE1%EAFE K HE : R 01%BAE K -

4 MR SOl o HE M R M g2+ SR - B R BT A S ERER R AEBK » BiNar - Ca2+
EXMEMREEZNITHEN ErRER 2 EMREHSBHRA TES S 28 » 7REEMR
B aHZBES  MELEREEME M REETRLE > 08 T i 50 % 2%
e THRE A RATRTE AR LRSS 2HEAMN - MWL FRABZETEE
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FEMEEEESES - HRERTHMZHEMNGARE TEERRGRE AHEN - lorRE
TEEHA D &8 2551 b o BN g i 2 AEBR = B 4l 7 B T E BE 2 #E RS - 04l 60 T 12
BE 2 BR3P IE o SRR S B AR (R R i FR A D (R I R » A0 BEMRIEHC -~ M LFR - Bl
LR EERTEE LI A & T AR e I g B E AR 0 o BDE R AR E A R
P e -~ MEHA SR TR Z0E - EEPERBFEE S B TEELTHEMRZ
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HEREEEHMEFENARE - EFRED R VBEH T RE 2B REN
MAEEERE - H AT 2 S IME L HEE - B+ RARFE LB AERE
BoMESR - KEE - UM R LMES - THAMAHE - 28 0 ERHEpH (il £ £+
MR AmARSEZ S M DRt MEEERE ZBEYE - AR ER ST
MEREBEEE 2 8% KEANELHEE - FMEEEH REH 2 EEN » S
ZHFEA ; MEFER SRR E S 2 nm e - dEEIRRNE XL AHEE » B
FERAZBRIMELD ARG ARG AEREEFHERATPEEARRIEHNE
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1A ENETEE PRI 2 c AR ELHB A TR HBRIFK-SRERZ
L0 EMAETRAAES - EMAH MBI Na+ FEMZT R - EMER - HREE - 208 L&
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e W e

(N) - BRMEBAEHEEIER

(EAMERE R 2 MEEP SR » FMAMASMERIT  BREVHHEMNIE TS -
WHNEER A S B @AM T ER - fMraSEREXT R BIE M AL 3R 6 2 55 i
E- B ERsE AR FRZ LB EH » SREEERKZERRSE
B S » HRCHENRS - BB AEEBEA R SRR BiBRikEs
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