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Abstract: Pseudotsuga sinensis is the second-class state protected plant, it is China’ s unique tertiary relict precious
species and mainly distributed in subtropical mid-mountain zone. In order to better protect the remnant and endangered
P. sinensis, we investigated original P. sinensis forests in Qizimei Mountains Nature Reserve using Braun-Blanquet phyt-
osociological and typical plots methods and analyzed their community characteristics. The results showed that the P.
sinensis community contained 52 vascular plants belonging to 24 families and 38 genera in 2 300 m” sample plots. The

P. sinensis community was mainly composed of Ericaceae, Leguminosae, Aaliaceae, Fagaceae species and so on. Moreo-
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ver, the life form composition of the P. sinensis community revealed that Phaenerophytes had an absolute dominance, be-
sides, Phaenerophytes and Hemicryptophytes accounted for 76.9%, 13.5% respectively. Chamaephytes and Geophytes
were fewer plants, occupied small proportion. Therefore, the life form spectrum was roughly “L” type. The analysis of
community importance values showed that the P. sinensis was absolutely dominant in the tree layer and its importance
value was 53.6, and it was constructive species in the community. Moreover, the Quercus phillyreoides and Pyrrosia lin-
gua were the dominant species in shrub layer and herb layer, and their importance values were 24.0, 54.8
respectively. Based on our analysis, we found that the species diversities indexes of the Pseudotsuga sinensis community
were low in general. In addition to species evenness index, species dominance index, species diversity index and species
richness index had the same patterns; species diversity index in shrub layer was the highest, the tree layer was the sec-
ond, and the herb layer was the lowest. Based on the topographical conditions, we knew that the species diversity index
exhibited that the upper slopes was greater than the ridges regularly. Population age structure showed that the P. sinensis
had an L-shaped distribution, which implied the community of P. sinensis was an increasing population type. So we can
conclude that P. sinensis will always be a dominant species in Qizimei Mountains Nature Reserve in a certain time. Fur-
thermore, with the appearance of forest gaps, the P. sinensis community can be updated continuously.

Key words: Pseudotsuga sinensis, species composition, life-form spectrum, species diversities, age structure, Qizimei

Mountains Nature Reserve

512 ( Pseudotsuga sinensis ) AAAFH( Pinaceae ) 75
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Table 1  General situations of plots in Pseudotsuga sinensts community
Feth Hi# K SE [ YRz Weray Hef
Sample plot Name Altitude (m) Latitude and longitude Area (m”) Slope Aspect Slope position
S1 L2145 Mazongling 1209 109°41'51.52" E 300 70° ViFg 28° a3
29°58'30.08" N Southwest 28° Upslope
S2 L, 221 Mazongling 1237 109°41'51.04" E 300 1A
29°58'31.29" N Ridge
S3 L2114 Mazongling 1268 109°41'53.64" E 300 iTE=S
29°58'25.42" N Ridge
S4 hE2IA Mazongling 1276 109°41'53.90" E 300 1#
29°58'22.48" N Ridge
S5 L2214 Mazongling 1284 109°41'52.25" E 300 60° Z<F 30° 3
29°58'21.45" N Southeast 30° Upslope
S6 L 214 Mazongling 1192 109°41'51.25" E 400 60° R 30° )7
29°58'28.45" N Southeast 30° Upslope
S7 0¥ Yankouzi 1198 109°41'48.52" E 400 70° Phrg 58° i3
29°59'28.10" N Southwest 58° Upslope
S8 % 0¥ Yankouzi 1209 109°41'48.01" E 400 1%
29°59'27.65" N Ridge

2 HFR &

21 HAREEHERE

K FH A W At 2 2 8 45 J5 3% ( Branu-Blanquet,
1964) IF-45 4 L RIRE T 5, X B R 1L A A PR3 X
EAZRER AT A LR T 8 AT FUA 300 ~ 400
m’ AR (R 1) /BG4 2 Uh i B et
fit, FEARIZICFEDF AR R Hfe W 2B
FE SRS HEARE B A 2 L Fh 44 R R AL
(D) 2 SEIEAE O s A R R b A (B
LhRE) MU | J7 L MR B R R B R
B M A D5 DGR TR OLF PR
PRI ( HEE}i%E ,2000) .
2.2 AE
2.2.1 M AEFERE R Raunkiaer HYHEY) A 15 A
PRGN E AR A TR AL A A A 0 R
Pod o SRNEO T 535, Gl L i Ik LU B A R R AR
WA HHAEAIT

B — ARG RUAY A 3 = 1 XA IS R A )
Bz X AT R MEL x 100%
222 ERAAWE  EEERRZMLERE PR
PR, 3R (T2 FEARZ FAE) HHRREEY
Fhey 8 228, 1155 J7 5 (Curtis & Mclntosh, 1951)
LI

TeARZHEEE(IV) = CHIR 2 B2+ A0 35 +
FHRTIREE ) /3 5

HEAR AR EAA(IV) = (A 22 12 +AH X 3 5
AR ) /3,

2.2.3 At ZAERIE REVE WA 2RI E 1t H]
A ETEE AR R S TR 8 8 R AL
4 i br ., HHEAX (S5, 1994) WnF .

(1) Margalef “F & EIRE(R) = (S—1)/InN;

(2) Simpson fLFFEEFEE(D) = 1- zpiz;

(3) Shannon-Wiener £ ¥t £ 8 %t (H')
=-(Xi.pilnp,);

(4) ¥ 5] B 8 % Pielou 48 % (J)
=—(X;_pilnp,) / InS,

A, SRR IR R, N OREETS R T A A
FEAMAEL, N = n+ ny+e-, +n,; p RE i AP
AR R Bl T ) S SR L B p, =
n,/N,
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PR (CBEAZ A B 8 AR AP R A, B0/ S A 0 Dl 2 Al
IR) M5 I LINTAB 5 A8 A AR 56 A3 43 BT 52 BUAF 42
X T D AF 8 1) A, Tl 442 T D A A %o 4 i
S MAR 0 OC R HEA TN G, 1B R A A T A B8 e Ay v

FZARRY , 4% 10 a XM 4RI B G T e A2 MR RR,
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HET BRI ARSI
3 GRG0

3.1 BEEMMARR

Lk L B SRR X B A I VR A 48 )
52 Ff 0w 24 B 38 Jm . B JE R SE T4
(£ 2)KE, LHAEEHM B IR} (Ericaceae) A 4 J&
8 ', Z 8l ( Leguminosae ) F1 HINEL ( Aaliaceae ) ¥4 K
3 )@ 3 Fi; 72 3Bl ( Fagaceae) i 2 J& 5 Ff; 1L 25 B}
(Theaceae ) A 2 J& 3 Ff; 28} ( Orchidaceae ) | Bk
Bl ( Dryopteridaceae ) | 2% 2} ( Caprifoliaceae ) |, 7K J&
‘HE} (Polypodiaceae )  #AF} ( Pinaceae ) £~ 2 J& 2
Fi s A A FF( Liliaceae ) F1 1L AL} ( Symplocaceae ) 4 1
J& 4 B HARnO Ry B Jm AR A0 S BRI A
Bl ( Taxodiaceae ) | Bk 25 M1 ¥ 4 2 Bk B} ( Thelypteri-
daceae ) FE; 75 PR L ( Athyriaceae) .
3.2 BERARENE

A Raunkiaer [FEY) A 16 B2 R 50, W B
IR F AR X B AZRE TS AR TG B AT 004 (3R 3)
WFFEIC 8 AT A A A 4R AR ) 52 F, oy
RLZEAEY 40 B, BT o5 HE ] =135 76.9% , o 4 % I 34
ML s b D ZEAY) 3 Bl o5 5.8% ; Hb TR ZEAH Y 7 Fih,
5 13.5% ; {2 Bl G 3.8% , RGETF B4R
T, A= TG AR KB - L7 AL
3IHEEEEEE

ARWFFEGETT T IAJE WEARJE S FA 2 A
KF 1R R IE 4, NERAGEREL, TTA
I T AR T E R SR K, 53.6,
A 2 P B, R VR R A E R AL (Pinus
massoniana ) % XAk ( Quercus phillyreoides) BB AR 1
B, 00 0 9.0 Rl 4.4 REAZ FEAGFEAERD HA
R A NI Cunninghamia lanceolaia ) | /N SR Fg ek
( Lyonia ovalifolia) 55 AT — & L, FHEAH 570 h
3.3 M 11, HEARZYRFICAEER LA 40 1)
i, 5 IR Z(E AR, o 24.0  J2 AR Z AR S Fh
HAY) Fh 5 2 8 F1 N ( Acanthopanax evodiaefolius ) |
EM HEAZ e ( Rhododendron simsii) . TN Ak
& ( Vaccinium henryi) %5 B EH WA K, 43510 9.1,
54.3.7.3.6 3.6, 5 A EENE, FARY M
RUWAZL I 12 F, A G 55 (Pyrrosia lingua)
WEH B K, O 54,8, & WA R AL S B 2
(P. lingua) . B (Cyrtomium fortunei ) T EAH L5

R2 EUEEHR B MHEMR
Table 2 Composition of families, genera and species

of the Pseudotsuga sinensis community

No. Family name genera species
1 HRSFEEL Ericaceae 4 8
2 5 R} Leguminosae 3 3
3 FANE} Araliaceae 3 3
4 553FB} Fagaceae 2 5
5 2%} Orchidaceae 2 2
6 8% E Rl Dryopteridaceae 2 2
7 A F} Caprifoliaceae 2 2
8 IIARE Theaceae 2 3
9 IKIEBEE Polypodiaceae 2 2
10 ¥A®} Pinaceae 2 2
11 HAF Liliaceae 1 4
12 #A%} Cupressaceae 1 1
13 ARAFE} Gramineae 1 1
14 SR Hamamelidaceae 1 1
15 4 BLPRB} Thelypteridaceae 1 1
16 BRIEHER Actinidiaceae 1 1
17 WAL Aceraceae 1 1
18 Al Rosaceae 1 1
19 Z B} Moraceae 1 1

20 ILIE} Symplocaceae 1 4

21 #2E} Taxodiaceae 1 1

22 B 35 BB Athyriaceae 1 1

23 1R} Lauraceae 1 1

24 244 Fl Myrsinaceae 1 1

A Total 24 38 52

K150 13.0 1.9, J& A JZ B LA 5 1777 2
( Miscanthus floridulus) AR RE I IR (Allantodia squa-
migera) . H A4 B2k ( Parathelypteris nipponica ) %5%)
PR A2 TR L
3.4 BRI S MR

Ltk I B AR X BAZ RV T2 AT L
R, ARG LB 5 BEve W b 8
T ZAE AR BOR IR IR A%, & )2 W TP Z AT Bt 1t
GERNES,



438 | I 7

®3 tHHLBARPRECEENEFRER
Table 3 Life-form spectrum of the Pseudotsuga sinensis

community in Qizimei Mountains Nature Reserve

TR e it
. Number of Percentage
Life-form spectrum .
species (%)
= 5L A4 Phanerophyte 40 76.9
b ZEAEY) Chamaephyte 3 5.8
HuTHT ZEAHY) Hemicryptophyte 7 13.5
iU 2P AHY) Geophyte 2 3.8
— A YY) Therophyte 0 0.0

H 2% 5 AL TR AR IZ YRR 2D
ZEF/IN(2~5 Tl A EREZE RBAK (14 ~33 %),
YiFh Z REPERE B R IR A . FEARZ AN ECR A%
FEFBER YRR EAE T ~ 25 Fh 22 18], SR BULE 46 ~
242 tRZ 0], B 2R A TS bR 22 R AR
AR ZY R E R K LE 3~7 FhZa), HA AR
2R AE 18 ~947 BR (M) Z I, N EEF | FEA
JZEMEHPI TN Z R TS BE T NK (HARARATR

MHEIR 45 1R BRI S R BN, YFh 24
PEFERSR R B E AR 2 ST A Z > WA 2 A9 HRIE
HTHEARZYF AN, SRR,
RAHAE 1.57~4.51 Z[8] D {H53 A £ 0.61~0.91 [f],
H{E5Y AR TE 1.36 ~2.76 [H], F7 AR JZ FIR A JZ2 ) Fh 4L
B Z R E R

MHIE S5 T , Fh 2 FE P48 50 5 1P £ 7E
—EAHICNE , P b 2 PR SRS R R AE Dy 3> 1L
H ., FEHb S1.S5.S7 i F Ly R H7E 3.34~4.51 2
[ ;D {H7F 0.80 ~0.91 Z [a]; H' {HAF 2.22~2.76 Z
6] ;J {HAE0.77~0.86 Z[H], FEHE S2 S3 .84 S8 fii T
A, R {HAE 1.58~3.05 Z[8]; D {H7E 0.61 ~0.86 Z
B8] ; H'{H7F 1.36~2.22 Z [A] ;] fHTE 0.65~0.77 1],
3.5 ThEFE RS EEH

T FEF A 0 45 ) S AR 1) A A7 AR, R A
FIEERI NS IRPEEAZ AR 5 M4 i OC R R AR
ik ml 5 75 B R R eR A, iR y=1.3%"" R =
0.79 , SR S A 3% 1 pih 208 A58 AU Ay I 7 47 84 Sk g i
BRI RERVAEIR 2548 . et 4 R & 1 Fs

H B A2 R BRAE I S5 R P 1 AT IR B A
BEELAE AR 0~30 A ILA 99 #%, T (5 L HE & ik
65.6% ,31 ~ 60 WK EAZH 40 Bk, Fr b lLE R

37 &
70 ,
w2 0 EFZMEH Number of Pseudotsuga sinensis
Lo}~
°
Ne)
E 50
=
3 40
fiad
> 30
ae)
=
— 20
v 1 1 1 1 1 1 1 | I e
< .0 oo

0~10 21~30 41~50 61~70 =81
11~20 31~40 51~60

#2% Age class

71~80

K1 BRI A A

Fig. 1 Age structure of the Pseudotsuga sinensis

26.5%,51 ~ 81 W IAZANA 21 Bk, B o LLE /)N,
H13.9%, SRF LK EAZFEE /NG HORE A 1A
B %, P S AR AR IR 2, KIS A R AU
RS FI AR I A R L L B A

4 i

TR T o R AR AR — XN R A 5 26
BEAHIE B 7= 4, B bk Ll [ SR PR DX Ak I A
M DX, HREVE D R 2 R ) A 00 7R S LA 1 X
ISRRE I 6 B0 (22 R R 46, 2016) , THA R, £
BRIk LU FARAR P X BAZRE T 2 ARV, L A A
A — | I YR SRAE Y 52 B, SR8 24 B)O38
J& ., o B2 BRI TR IS SRR E A
R EBFEAFN B AR T R AL B DA i 6 2
FEY) A AT R B L7 AU A, e T iz
HTE RS 28 XU R L S SR N, A2
AT ERAGERAE . 540300 b X 1 B AZ BETS AR LA,
IR AZREVR 2B 06 70 5 080 g P A L 5 ) 7 3 4
FI B AZ R AR TG 1 (5 /D VKSR, 2004 5 22 KT, 1995)
FUA AR, PTRE S22 My PR s B oy = b
HR AL TV PR Zo S X, 325 X A RV K
ZHJE VAL SR . (EBR SRR AL, £
Ik Ly I PH B Ll B A2 B VR R b T 2R AR W B 2
(13.5% 12%) , 10 F 2F (3.8% 4% ) F1— 44 1Y)
(0.2% ) /0, M7 5 M 76 355 04 B2 i V% M Tl 25 R 9
(0.75%) /0, #F 2F (21.6% ) Fl— 4 4= M9 (8.
2%) B 22, i PR O B I kL R EE B L B AR 2R
(13.7 °C 14.2 C) W= TSN PEHR (12.2 °C) (5K
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Table 4 Important values of species in tree, shrub and herb layers of the Pseudotsuga sinensis community

mi O T o N
Layer Species elative abundance significance frequency Important value
() (%) (%) ()
FeARZ #F2 Pseudotsuga sinensis 69.23 84.75 6.90 53.6
free Iy EHA Pinus massoniana 12.59 9.30 5.17 9.0
X8R Quercus phillyreoides 8.39 3.04 1.72 4.4
2K Cunninghamia lanceolata 5.59 1.84 2.59 3.3
INRREBI Lyonia ovalifolia var. elliptica 2.10 0.26 0.86 1.1
N 58k Quercus phillyreoides 30.16 40.39 1.55 24.0
b RIS TN Acanthopanax evodiaefolius 18.08 7.57 1.55 9.1
B M Pinus massoniana 3.52 11.48 1.16 5.4
A2 Pseudotsuga sinensis 4.85 4.57 1.55 3.7
WL ZL Rhododendron simsii 6.57 3.00 1.36 3.6
ToAF AL Vaccinium henryi 5.33 4.78 0.78 3.6
KK Cunninghamia lanceolata 5.23 4.25 0.97 3.5
K Symplocos stellaris 1.24 3.08 0.58 1.6
LWk XIEE Cyclobalanopsis multinervis 2.00 1.79 0.78 1.5
F AL H I Vaccinium henryi 2.47 1.13 0.78 1.5
AAAS Eurya logquaiana 1.81 1.59 0.78 1.4
H18 Symplocos paniculata 1.24 1.38 0.78 1.1
FARZ 75 Pyrrosia lingua 78.99 65.96 19.44 54.8
Herb 2% Cymbidium faberi 7.41 11.99 19.44 13.0
B C. fortunei 9.01 10.06 16.67 11.9
FATE Miscanthus floridulus 2.04 5.54 16.67 8.1
WA S A BR Allantodia squamigera 2.10 3.80 8.33 4.7
H 24 LBk Parathelypteris nipponica 0.06 0.60 2.78 1.2
Wi EBR Dryopteris setosa 0.14 0.48 2.78 1.1
SEMFEFL Smilax corbularia var. woodii 0.12 0.36 2.78 1.1
BEM: >4 Goodyera schlechtendaliana 0.06 0.36 2.78 1.1
SR Ficus tikoua 0.02 0.36 2.78 1.1
FLH5 Lepisorus thunbergianus 0.02 0.30 2.78 1.0
#5334 Smilax china 0.04 0.18 2.78 1.0

VKA 20045 272 230, 1995) , A B BGR A, RES 0 M IIARIZSHARJZAIRAIE, AT RESE 52 5 M 2% 1 Ak
WA ZRCT B SN PR R AR I, AR B RO THUAE N ZE 0 il e i 2 A B, 1%
ZARFLRAEY B T 22T AR E PSR Z o A AR L BB, 37 53 Ko 85 4 A

RBETERER DI ZREE TR BRIl A 25 BRI T HIRR A A K BUE Y R 2 R TR R BRI
SRR X RE DR Z MR R BUE R )R > AN, B TIZBRE TR 2 M AR D 55 5 55%
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Table 5 Species diversity indexes in tree, shrub and herb layer of the Pseudotsuga sinensis community

% K Z TR EL Diversity index
s Bl e N
. Number of Individual
Layer Sample plot . )
species number R D H J
TAZ S1 4 22 0.97 0.62 1.16 0.83
Tree
2 2 15 0.37 0.44 0.64 0.92
S3 2 14 0.38 0.14 0.27 0.39
S4 3 23 0.64 0.55 0.94 0.85
S5 3 16 0.72 0.48 0.83 0.76
S6 2 16 0.36 0.38 0.56 0.81
s7 3 21 0.46 0.58 0.98 0.89
S8 5 33 1.14 0.54 1.05 0.65
HEARZ S1 18 162 3.34 0.80 2.22 0.77
Shrub
2 9 76 1.85 0.61 1.42 0.65
S3 14 119 2.72 0.72 1.85 0.70
S4 18 262 3.05 0.86 2.22 0.77
S5 16 85 3.38 0.85 2.26 0.81
S6 7 46 1.57 0.65 1.56 0.80
s7 25 205 4.51 0.91 2.76 0.86
S8 8 85 1.58 0.61 1.36 0.65
HAR S1 5 938 0.58 0.52 0.85 0.53
Herb
2 4 775 0.45 0.06 0.17 0.12
S3 3 839 0.30 0.04 0.12 0.11
S4 4 144 0.60 0.30 0.63 0.45
S5 3 18 0.69 0.59 0.96 0.88
S6 5 551 0.63 0.60 1.07 0.67
s7 5 947 0.58 0.18 0.39 0.24
S8 7 794 0.90 0.41 0.86 0.44

Fedy  JEHEAE T ASRAR ST AR HEAR R AR A
B2  FEL N 60% , BUEIZ)Z YTl 2 FETE 4R B
1o MRARSZICHE K A5 55 R R , Ak ke
ORI R AR, BEA, MHIIE 2R AR
Yrdh ZREVESR B B S 1R B g, B Al
RIS L LR BS B ARSI T
W, A M TR B A A (E ol T S A
T, 2K, KR BB, AR S6 7T B,
YIRh AR PR BB, R iz e s L PR BEY , S 2
JCHRRAE 22, TR IZRE #th - 2 B0, A KA A Bk
e, RS A 1, Tl a5 B L S S A2 B
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