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Abstract; Based on investigation data in permanent plot of coniferous ( Tsuga chinensis var. tchekiangensis) and broadleaf
mixed virgin forest in the Wuyishan National Natural Reserve of Jiangxi Province, species composition and renewal
characteristics of saplings in different terrains were analyzed, and the relationship between saplings renewal and terrain
factors were discussed, which provided scientific basis for maintaining biodiversity of forest ecosystem and conservation of
rare and relic plant of T. chinensis var. tchekiangensis. The coniferous and broadleaf mixed virgin forest at an elevation
around 1800 m was set as research site. One hundred and sixty samples of 20x20m plots were divided into different micro-
topographies by fuzzy C-mean clustering analysis of three terrain factors; there are elevation, convexity and slope. Under
different micro-topography habitats, we compared the species composition and regeneration characteristics of saplings,
including saplings density, the average diameter at breast height ( DBH), height, crown width and spatial distribution
pattern of saplings. The relationship between regeneration characteristics and terrain factors and stand factors was analyzed.
The results showed that; (1) through cluster analysis, the micro-topographic habitats in permanent plot were divided into
four categories; steep slope, concave, ridge and gentle slope. (2) The compositions of the regeneration dominant saplings
in four micro-topography types were similar, but the degrees of dominance were different. Illicium minwanense was in an
absolute dominant position in these four types, and T. chinensis var. ichekiangensis saplings had certain advantages in ridge,
but the degree of dominance in steep slope was poor. (3) The saplings density in steep slope was the highest, followed by
concave, ridge and gentle slope. The average DBH and average height of saplings were as follows: gentle slope>ridge>
concave>steep slope, and the average crown width of saplings was ridge>gentle slope>concave>steep slope, which showed
saplings growth status in gentle slope was the best, followed by ridge, and saplings growth status in steep slope was the
worst. (4) Regenerated saplings in different micro-topographies were all showed an aggregated distribution pattern spatially,
and the order of aggregation intensity was gentle slope >ridge > concave > steep slope. The saplings dominant specie I
minwanense mostly gathered in the right lower part of the sample plot. The saplings dominant specie I. minwanense mostly
gathered in the right lower part of the sample plot, while T.chinensis var. tchekiangensis saplings preferred a high-lying
terrain. while 7. chinensis var. tchekiangensis saplings preferred a high-lying terrain. (5) Only elevation of the terrain factors
was associated with saplings regeneration, and some stand factors under four micro-topography categories were significantly
correlated with saplings regeneration ( P<0.05). Micro-topography had a certain influence on saplings regeneration in this
virgin forest. Stand density was the major factor affecting saplings regeneration in different micro-topographies. Saplings were
suitable for settlement and growth on steep slope and concave, and T. chinensis var. ichekiangensis saplings were more
distributed on the micro-topography with the most abundant light. The results could provide scientific basis for maintaining

stability and biodiversity of forest ecosystem and conversation of rare and relic plant of T. chinensis var. tchekiangensis.

Key Words: Tsuga chinensis var. tchekiangensis; coniferous and broadleaf mixed forest; micro-topography; saplings

regeneration ; spatial distribution
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Table 1 Features of four micro-topographies of permanent plot in Jiangxi Wuyishan

T HIE Micro-topography BEJE Steep slope M3 Concave it Ridge 23 Gentle slope
FEH L Sample numbers 50 29 41 40

T Area/hm? 2 1.16 1.64 1.6
FEE Abundance 76 62 52 53
SE-HJ4K Mean elevation/m 1780.36+1.36d 1802.76=1.76¢ 1818.60=1.62b 1825.28+1.00a
MY Mean convexity 0.14+0.17b -2.20+0.19d 2.92+0.13a -0.29+0.14hc
SEBIBE Mean slope/(©) 35.47+1.71a 28.53x2.36b 23.15+1.28hd 10.65+2.18¢
T RFE Average DBH/ em 10.28+1.55a 8.76+1.28b 7.95+0.99b 7.19+1.29b
MRAT B Stand density/ (#k/hm?) 2247+145b 2520+250b 3400+257a 3654+234a
RS Parent tree density/ (#k/hm?) 330+19a 206+17b 224+21b 134+ 14c
THEARTEE Shrub coverage/ % 44.00+1.83a 37.07£2.24b 44.22+2.23a 42.03+2.17ab
HIARTEE Herbaceous coverage/% 26.90+2.80b 29.79+4.53b 42.20+3.99a 41.46+4.58a

DBH : Jf§#% Diameter at breast height.
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Fig.2 Distribution of four micro-topographies of permanent plot in Jiangxi Wuyishan
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I H BT L SR R £ k4% ( Rhus punjabensis var. sinica) 2 Wk X & #8948 (Styrax hemsleyanus ) FIZL 58K
( Meliosma oldhamii) , ¥ AH I K T 12% ., SY L AR M A LI 845, 2 kF X = 8 Y
( Rhododendron fortunei) ,FEEAHYIRK T 11% ., HEREF RS T BRAZTE 4 B0 H 9 ZE 7 340 T 0.62%—
9.09% Z [] , 7E1 3 1) BB vh BAT — & RO IE 3 FEBES I A FR B #5025

R2 FEBMEFAROMALREEEZE %

Table 2 Composition and importance values of saplings in different micro-topographies

Al T HIE Micro-topography

Tree species BEYE Steep slope [U1#h Concave ™Mb Ridge 3 Gentle slope
[i] iz /\ S Illicium minwanense 86.97 80.10 63.71 43.26
Z WK Cyclobalanopsis multinervis 18.76 23.64 19.52 12.94
M2 LR Symplocos phyllocalyx 12.55 26.02 3.94 1.84
WAL Symplocos sumuntia 10.94 6.31 3.94 3.69
5 Styrax hemsleyanus 8.69 14.19 17.43 42.07
FHHAKZET Neolitsea cambodiana 8.32 1.97 2.23

Wi B AR 22T Neolitsea aurata var. undulatula 6.33 2.36

KHAKZEF Litsea auriculata 6.21 6.86 2.47
X Cyclobalanopsis glauca 5.71 4.74 7.37 5.56
KB Stewartia gemmata 4.97 5.92 3.43 1.84
FAT Ilex suaveolens 4.47 4.33

LT 85K Meliosma oldhamii 4.22 1.58 12.33 9.85
RS Fraxinus chinensis 3.23 1.58 1.72 8.03
21%k# Rhus punjabensis Stewart var. sinica 3.10 3.55 26.33 25.32
] Lithocarpus glaber 2.36 1.72 1.84
AL llex pedunculosa 1.86 3.94 1.84
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T} Fel WHLIE Micro-topography

Tree species B3 Steep slope [T} Concave it Ridge 223 Gentle slope
LAY Rhododendron fortunei 1.86 6.72 6.86 11.69
U Hovenia acerba 1.25

XA llex chinensis 1.24

JT &M Bothrocaryum controversum 0.75 1.84
BTEAZ Tsuga chinensis var. tchekiangensis 0.62 5.52 9.09 7.38
ARG Alniphyllum fortunei 0.62

NI X Cyclobalanopsis myrsinifolia 0.62

FATSEMNG Carpinus viminea 0.62 4.45

FH AN Acer elegantulum 0.62 1.58

SERMT Lithocarpus brevicaudatus 0.62

4P AE Halesia macgregorii 0.62 1.58

KEAR: Magnolia amoena 0.62

BEW Toxicodendron trichocarpum 0.62 4.94
FVEMK Acer davidii 0.62 1.58

FEBKAERK Sorbus dunnii 1.97 4.94
5L Pyrus calleryana 1.58 1.72 6.78
SRS Eurya brevistyla 1.58

fithE Castanopsis eyrei 1.58

R E B4 Michelia chapensis 1.72

LM Pinus taiwanensis 1.72

E1IHF Malus mandshurica 1.84

3.3 AFERHIE T 1L T RAE

Kl 3 o, BESE b o 2 e T LA 3 AP HIE (P<0.05) , R 399 Bk/hm? , AH X H A — 7 19 38 B e
3, MUY, A A 35 R 3 T M R ZE (P <0.05) |, 174k R 22 B 110 4l b 435 B2 124 #%/hm® #1100 B/
hm?  FEHRE S I 25 . BEL G- 3 g 4% 0 AR T At 3 b IE (P<0.05) , FoAt 3 FhHIE (14 D4 71
WatE Z [AIASAELE S 25 5 (P>0.05) o ghRF-328 8 R/ NSRBI « 3 > 1™ > M b > BE Y, v kg | )
HRNZE I 22 A AEAE 2 P25 57 (P<0.05) |, T My i 5 [ i 2230 22 [RIASFEAE i P22 57 (P>0.05) . BRI 4 i
SR TR R T T b, ELZESE 0 AR P340 e 1 5 T 3t R ™ s AR AE 3 22 5 (P>0.05) |, BESE A A SF- 1 7
MR/, 2R R B A A ARG DL, M IR 2, BESE M AR AR s e 22

%2 3 WoRAWHIE AR A AT 07 25 M I (V/m) IR T 1, REEREFR (1) K T 1, B 328k
(K)JRTF 0,256 BT HSIRAEA R R o i) 0 A A O RAE 43 A . 24 K (AN SR A5 BB BE
GRS RAIL P =015 iy N B s LI B R R S 7S 2
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Table 3 Spatial distribution pattern of saplings in different micro-topographies

T TE 9377 1] 4t ™t 83
Micro-topography Steep slope Concave Ridge Gentle slope
V/m 17.58 6.64 3.86 3.26

t 82.05" 20.12" 12.81*° 9.96 "
Iy 2.04 1.61 1.58 1.56

K 0.98 1.71 1.80 1.85
I3AEZEH Pattern KL R RES RES

V/m: J5 22/ B LG s AR YA 5 1y < RBAERR B K 50 ISR + . P<0.05
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Fig.4 Spatial distribution of different saplings in permanent plot
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Table 4 Correlation coefficient between sapling regeneration characteristics and influence factors in different micro-topographies

b

o CHRREATE _ MROMEE AT R 3
A E%ﬁ%‘ﬂ i i e ] X Parent tree (E‘* it [ BRI
) Regeneration : N ) Stand density/ . Shrub Herbaceous
Micro-topograghy . Elevation/m Slope/ (°) Convexity ) density/
characteristics (Fk/hm?) w2 coverage/ % coverage/ %
(#k/hm?)

BEYE: Steep slope SD -0.181 -0.114 -0.217 0.801 ** 0.282 " -0.691"* 0.238

MD 0.313" 0.097 -0.119 0.027 0.052 -0.190 0.097

MH 0.295* 0.250 -0.076 0.134 0.024 0.002 0.159

MC 0.068 -0.160 -0.044 -0.079 -0.147 0.162 -0.109

[“1 Concave SD -0.654 " 0.091 -0.148 0.111 0.315 -0.606 ** -0.012

MD 0.196 -0.015 -0.006 0.283 -0.239 -0.264 -0.186

MH 0.282 -0.096 -0.037 0.634 " -0.153 0.068 -0.337

MC 0.279 -0.178 0.163 0.089 0.007 -0.037 -0.223

"1 H Ridge SD -0.239 -0.170 0.295 -0.069 0.072 0.297 0.139

MD 0.178 0.291 -0.311 0.110 -0.066 0.024 -0.119

MH 0.145 0.176 -0.091 0.284 -0.215 0.023 0.258
MC 0.004 0.046 0.213 0.211 -0.185 -0.027 0.505 **

ZY Gentle slope SD 0.062 -0.144 0.098 0.012 0.153 0139 -0.058

MD 0.363 " 0.303 0.107 -0.169 -0.092 0.069 0.108

MH -0.148 -0.104 0.101 0.237 0.143 0.027 0.013

MC -0.382" 0.015 -0.080 0.142 0.141 -0.048 -0.054

SD . 4 5 Saplings density;MD:zj]quﬂjwﬁé Mean DBH of saplings;MH;zjﬂ‘ngzﬂfl% Mean height of saplings ; MC IR 5N Mean crown width of saplings ;
% ; P<0.05; #* ; P<0.01

MEUGESRAT AR MR G3 2 PRV R S B0 bR P SR L S BRAR A AR S 1) DG 4 S8Rt E i
FEAE LI LTI 1 foe /\ R0 22 1k X0 15 B0 8] 5 /A R 22 Dk 7 X SR FE R S S T B AR i R PR 5
L ; 3 A IR e /\ A A2 K X TR AR R OE SR, Bl A& BRI IR T B R R R kA2 1Y
SRR R, 583 42 55T IA S B 05 BRAZ 4y B A7 S A 1 DA DRI i O BRAZ I R BT BE /0N, 1 SRS RS g
%, ELARMRIAS R . 53— 7T, # J5 BRAZ B LAl 4l 70 B e o 58 2 B9 T RO rh 9 2 A e 22, Ok
SEOEME, T IR A0 R RIS P R Jok i A 1 R PR T R P b R SR AR T P R I
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¥ (Eurya saxicola) JT W ( Enkianthus chinensis) JEE i #1B% ( Rhododendron latoucheae) %5 ™ 5 FHAS T B 7 A2
Tl ¥~ R4 P A ARG DRGS0 A T 00T B 7 A AR B A e R A
4.2 A[EIGHIE A AR SRR 5 5 e A1

Ot B R M e R R Ky | R AR R T TS, RIS R SR AR A0 R AR Ak
EELR R 3R K A7 pl AR R R R R RN IR ARG H A K I R
Wi 7 3 B o ) ) B ), S R A B ORI, R IR A A TR 3 A7 B LS K R4
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o, H A B 25 s T AR R 4l R R SR Mt P AR 53 85 B I A1 T b RN 2 38 AR AT R A
FLIRIUSRBEHETY BRI, — LR PRI, BEAR AT A1k f2 Sl A X Sl R A e 2s RN T R 0 BESE &l i 2R 4
SR R R, IXARAT 1T RE AR 2 BIARBR G0 7 5 53 A0 AR e b 1) 48 P TR ARXT G | ZERE e rh R 3 X
SR R R AR P BE S R B A3 A R BRI Y — R PRI 3, M 4R 2 B gk R AR A 1] A
GEVR I S R P R, N T Sk Gt 5 T B A R I3 ) 4 RSP 24 B A ST 85 R A ST 35 e e A
IR THARHIE T 4R

BOMAEN R I Y ARGy AR I B v A R I AR B X 4 T )RR TE AR B RRAR R e, ZR i rh BEYR A bR
R AR (18 T 2 8 B P 40 T o S B SN D R S FEBE S R MR S g
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RSB A BELATAE T o 911 %) RIS~ 347 8 5 bR 0305 J3E S Al 8 TE AR G AT R PRI Oy XY b 5 B el DRI, AR A
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SER I AR

5 #ig

AWFTEE S C-HIEMIIR AT AT 7 AN RO AR 58, WFFE 1 Hp AT L 3t R AR 19 Rl JE 3 AR 5
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