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Species diversity of Pinus tabulaeformis natural secondary
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Abstract; [Objective) This study focused on Pinus tabulae formis species diversity of natural seconda-
ry forest in Qinling Mountains to provide basis for integrated management, biodiversity conservation and e-
cosystem function optimization. [Method) Using quadrat survey method, typical P. tabulae formis commu-
nity types at same development stages in Taibai Mountains and Zhouzhi Natural Reserve were selected
based on multiple environmental factors (altitude,slope,etc. ). A total of 20 plots with size of 20 m><X30 m
were established and numbers of species in shrub layer,herb layer and arbor layer were collected to analyze
the characteristic values,diversity and environmental impacts at all levels of secondary forest community in
Qinling Mountains. [Result] The species richness was in the order of shrub layer>>herb layer>arbor lay-
er. Shrub layer had high species diversity,and the arbor layer had dominant species significantly. The im-

portant value of dominant species of P. tabulae formis in arbor layer was high, while the dominant species
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in shrub layer and herb layer were low. The species richness index, Simpson index, Shannon-wiener index

and evenness index trends were consistent with the increase of altitude,all increased firstly and followed by

decrease in normal distribution. Sunny slope had larger indexes expect for evenness index. Slope had greater

impact on shrub than on herb. [Conclusion) P. tabulaeformis natural secondary forest in Qinling

Mountains had rich species,high diversity,and both slope and altitude affected species diversity.

Key words: Qinling Mountains;species diversity; Pinus tabulae formis community;altitude;slope aspect
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Table 1 Basic general situation of sample plots of Pinus tabulae formis secondary community in Qinling Mountains
, - e - 14 i 4% WA
s e b wim TR
Area Plot. No Geographic coordinates Elevation DBH height
1 N33°48' ,E107°31’ 1 341 13.2 10. 6
G 2 N33°48',E107°31' 1345 15.4 10.5
Huangbaiyuan 3 N33°47',E107°30’ 1 306 13.6 11.4
NERITREE/S 4 N33°47',E107°33’ 1303 13.3 10.7
ﬁ"}FR . 5 N33°48. 745 ,E107°40. 693" 1 617 12.8 10. 3
Taibai Mountain
Nature Reserve 6 N33°49. 813',E107°46. 864" 1 463 14. 2 10.7
S
f‘ff;%l 7 N33°14. 811" ,E107°41’ 1153 13.3 10. 4
8 N33°14. 811',E107°41’ 1159 12.9 11.2
9 N34°04. 811',E107°41’ 1 245 13.5 10.9
it Yuduhe 10 N33°50. 236", E107°47. 220" 1 449 14.8 11.4
R % 11 N33°50. 881',E107°49. 898" 1 296 16.3 12.7
Opposide the Shimendong 12 N33°40. 833", E107°49. 898" 1 300 12.3 13.1
KT Dafangzi 13 N33°48. 666’ ,E107°41. 057" 1 618 19. 8 15.7
, o 14 N33°48. 745" ,E107°40. 693" 1617 21.2 20.7
JAZEBRE X FAJ 2% Songdaye ‘), )
Zhouzhi Nature 15 N33°48.715',E107°40. 683" 1 627 20. 8 20. 3
Reserve Sk Dashui 16 N33°50. 815", E107°47. 868" 1 504 23.5 18.0
JK 4] ashuigou
g 17 N33°50. 815',E107°47. 868" 1 510 23.7 17.6
B 18 N33°49. 813',E107°46. 864" 1 482 24.1 18.2
PR A7 53 )i . 19 N33°50. 458’ ,E108°09. 954" 1 149 11.2 10.9
After the protect station house
20 N33°40. 443" ,E108°09. 954" 1 167 11. 4 11.2
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Table 2 Important values of tree species in Pinus tabulae formis secondary community in Qinling Mountains %
T i &HEH i Aol Al
Tree species Important value Tree species Important value
WS Pinus tabulae formis 55.07 FHYEW Acer davidii 0.98
B AR Quercus aliena 4.68 P4 BB AL Dendrobenthamia japonica 0.97
TR Rhus chinensis 3.90 R Tetradium ruticar pum 0.75
B Toxicodendron vernici fluum 2.67 21K F Swida hemsleyi 0.70
B IHS Pinus armandii 2.45 EME Cornus walteri 0. 66
B R Acer grosseri 2.29 W& A Pistacia chinesis 0. 64
EWk Cerasus tomentosa 2.21 L1 K AEMK Sorbus folgneri 0.55
Hil Mk Kalopanax septemlobus 1.71 W% Malus spectabilis 0.54
JERE Amelanchier sinica 1.58 W% Pobulus davidiana 0.53
1 A% Quercus variabilis 1.52 Mk Sorbus pohuashanensis 0.49
REEM Carpinus turczaninowii 1.50 SARH T Elaeagnus pungens 0.49
‘B8R Quercus acrodonta 1.34 Hil#& Corylus ferox 0.48
ZIS K ZFE T Litsea tsinlingensis 1.31 W& W Albizzia kalkora 0.48
=MW %25 Lindera obtusiloba 1.18 M Fraxinus chinensis 0.48
T 5 ¥ Rhus potaninii 1.16 p#T Ulmus parvi folia 0.48
I #ME Betula platyphylla 1.11 Bl H B Acer fulvescens 0.48
A Cornus macrophylla 1.10 kT & W Bothrocaryum controversum 0.48
AN Acer mono 1.05 JK¥IF Cotoneaster acuti folius 0.48
W% K Pistacia chinesis 1. 04 F ¥ Toona sinensis 0.48
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Table 3 Important values of woody plant species of Pinus tabulae formis secondary
communities in Qinling Mountains %

5 7 TER 5 7 TEMR
Code Species Important value Code Species Important value

1 R Jasminum mesnyi 6.88 36 Hil Mk Kalopanax septemlobus 1.07

2 RIARMHIAR Quercus glanduli fera 5.12 37 HEM: 32 3% Viburnum betuli folium 1. 06

3 B4 F Rubus corchorifolius 4.35 38 WHS Pinus tabulae formis 1. 05

4 WA T Elaeagnus pungens 4.21 39 2 JLES Berchemia sinica 1.01

5 LKL T Lespedeza buergeri 4.16 40 o R Acer grosseri 1. 00

6 & Coriaria nepalensis 3.53 41 KEEA Carpinus turczaninowii 0. 88

7 A Cotinus coggygria 3.42 42 Gk M Neillia thrysiflora 0. 84

8 895 8% Quercus aliena 2.93 43 A1 K AEMK Sorbus folgneri 0.79

9 8 Maackia hupehensis 2.90 44 W Rosa multi flora 0.71

10 K KT Lespedeza davurica 2.77 45 TLBE T Schisandra chinensis 0. 60

11 W Z A& Lonicera hispida 2.76 46 #]F Cotoneaster horizontalis 0.56

12 W+ Corylus heterophylla 2.66 47 1 Frazinus chinensis 0.54

13 W W2 Desmodium racemosum 2. 60 48 % 4% Rhamnus utilis 0.53
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47 3% 3 Continued table 3
=2 i 4 M =2 i R
Code Species Important value Code Species Important value
14 EEBk Cerasus tomentosa 2.58 49 BRAF Myrsine a fricana 0. 50
15 W% Malus spectabilis 2.42 50 B Acer robustum 0. 47
16 WWE R Lonicera stanishii 2.28 51 M1l 1 Rhododendron micranthum 0. 40
17 1 R Quercus variabilis 2.21 52 W% Pobulus davidiana 0. 39
18 SN Berberis julianae 2.16 53 &% Albizzia kalkora 0. 36
19 FERN L BL Smilax discotis 1.90 54 Z ALK W Indigofera amblyantha 0. 35
20 A Elsholtzia stauntoni 1. 83 55 B EEMF Sorbaria sorbi folia 0.35
21 R 55 M Berberis soulieana 1.71 56 #HiEF Diospyros lotus 0. 35
22 RIS K ZET Litsea tsinlingensis 1.70 57 M5 Smilax scobinicaulis 0.35
23 ¥ Euonymus alatus 1.62 58 vl Ligustrum lucidum 0. 34
24 BR Toxicodendron vernici fluum 1.51 59 WA (411 Acer serrulatum (Young) 0.29
25 U HE AL Dendrobenthamia japonica 1. 44 60 4 [ e Betula utilis 0.28
26 182k Quercus baronii 1. 30 61 =M 5245 Lindera obtusiloba 0.27
27 W1 Corylus heterophylla 1.28 62 = W%l Berberis soulieana 0.22
28 FI#E Betula platyphylla 1.22 63 Kl Pyracantha fortuneana 0. 20
29 Wik Prunus davidiana 1.11 64 e e Celastrus orbiculatus 0.18
30 148 Symplocos paniculata 1.10 65 WM T Lespedeza cuneata 0.18
31 H #A Rhus potaninii 1. 09 66 BRA Swida macrophylla 0.18
32 W FE B Smilax stans 1.09 67 TRk Prumus serotina 0.18
33 25 Rhamnus davurica 1.07 68 KIBA Ulmus macrocar pa 0.17
34 SEdT K Viburnum mongolicum 1.07 69 [l VG 3% 3% Viburnum schensianum 0.15
35 W3 F Malus baccata 1.07 70 & 1A BS Rhododendron lap ponicum 0.15

3.1.3 FEARE XTZEUS 1L b [R] DX 38 53 A A I A
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IR R AT SR 5 FLR R B A AE (Anemone viti folia) |
FERS ¥ (Thalictrum aquilegifolium) . H 5 (Dey-
euxia arundinacea) W¢%E (Duchesnea indica) , .
BEEABLE 520 LA b s (B CHE 3 W Fh i) BB AR AE 120
VAR JEABEAL 0 A FEAR T B9 /N A S5 b s o 4 45 A [F)
1 AR AL e Z TR WA 2 I A5 &R .

Table 4 Important values of herb species of Pinus tabulae formis secondary communities in Qinling Mountains %
e it 4 iEH e fih 4 HEAH
Code Species Important value Code Species Important value

1 HAREZER Japan fescue 28.42 33 B2 R Lamium barbatum 0. 26
2 FEH Arthraxon hispidus 13.18 34 Kk H 15 Medicago lupulina 0. 24
3 PP KR AL Anemone wviti folia 6.53 35 BA4T ¥ Siphonostegia chinensis 0. 24
4 JHINBE Thalictrum aquilegi folium 6.05 36 BB Geranium wil fordii 0. 24
5 H ¥ Deyeuxia arundinacea 5. 80 37 o F 5 Agrimonia pilosa 0.18
6 WE%E Duchesnea indica 5.50 38 [ 4k 52 48 Wikstroemia paniculata 0.18
7 W B Roegneria kamoji 4,68 39 W5 Valeriana o f ficinalis 0.18
8 P B Carex lanceolata 4. 00 40 EEAE Carex siderosticta 0.18
9 P L8 W B Sinacalia tangutica 3.22 41 A% Umbelliferae 0.15
10 AR Epimedium brevicornu 2.43 42 FRFTE Heteropappus altaicus 0.15
11 ZI4 N E 34 Saussurea tsinlingensis 1.76 43 W B8 Lagedium sibiricum 0.12
12 £ Artemisia dubia 1.58 44 W Peucedanum praeruptorum 0.12
13 T8 Anaphalis sinica 1.43 45 R FL Viola japonica 0.12
14 GP -6 ¥ Rubia ovati folia 1.18 46 W 9i . Vicia sepium 0.12
15 MKV E Linum amurense 0.91 47 H I ® Prunella vulgaris 0.12
16 ot B8 Lysimachia christinae 0.91 48 BRI K114 Asparagus cochinchinensis 0.12
17 VW HL Cyperus rotundus 0.91 49 KU Tripterospermum chinense 0.09
18 R EAE Lysimachia barystachys 0.79 50 R Peucedanum praeruptorum 0.09
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4% 4 Continued table 4
=2 i 4 M =2 i R
Code Species Important value Code Species Important value
19 4B 3% Heterosmilax chinensis 0.79 51 B2k Stellaria media 0.09
20 MRS B Maianthemum bi folium 0.61 52 % Anthriscus sylvestris 0.09
21 453 Rabdosia amethystoides 0.61 53 & Carex tristachya 0.09
22 BF 4548 Dendranthema indicum 0.61 54 it Polygala tenui folia 0.08
23 SRAK B Oplismentls undulati folius 0.61 55 JE 24 Saussurea japonica 0.08
24 %5 Aster tataricus 0.55 56 T4 Lilium brownii 0. 06
25 [ff 3% Trigonotis peduncularis 0.55 57 3% Sedum aizoon 0.06
26 W23 Discorea nip ponica 0.46 58 WK Polygonatum sibiricum 0.06
27 B Artemisia Linn. 0. 43 59 K &K5 Carpesium abrotanoides 0.06
28 3% Viola verecumda 0.38 60 EAT Polygonatum odoratum 0. 06
29 ik Triarrherca sacchari flora 0. 36 61 B Picris davarlca 0.06
30 BRek % Clematis florida 0. 36 62 i Mentha haplocalyx 0. 06
31 - Artemisia japonica 0. 30 63 W Metaplexis japonica 0.03
32 #3 Elsholtzia ciliata 0. 30 64 ANMHE Galium asperuloides 0.01
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Fig. 1 Species abundance in each layer of Pinus

tabulae formis community in Qinling Mountains
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Fig. 2 Effect of altitude on species abundance in each
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layer of Pinus tabulae formis community in

Qinling Mountains

AT 06 A G 1Y A A5 AR 2 R D s 5 — Ty T
T I% A 2 I A J2 A8 W X 5% 45 B W iR &2 L B fd
Ny Y B N e (OB 1 WA S o Y s B G o
AW RN B R . AR BT R TR R 2 1
BERD XI5 AR 2 HoAb AR 9 A K & B A B0 4 il B
FH 5 R A 2 90 o 50 A R B D
3.3 MEEENHBRREMRKTEERDFH S H
4 B 2
3.3.1 & fEHALEwERME BT K
i v AR AR AR B L O 3 R 3 Ay A AE 1159, 1 245,
1341,1463,1 617 m 5 /N4 w85 B 10 3 F Uk 2 AR
EIATZREE i A5 R 2— 5, B 2—5 7]
DA R 2 R AR 2 B W Rl R R
B 2 BEE AR B X 50 B B B 2 VR 04 T v e g
KIEW/N AETFIR 1 341 m ik B k. X i M3k
Xt W R B 45 1 B AR K AR AL AR L R R A%, HL3E
A IES M.

1.01
e I
%, 09
S
ﬁR'E
K 08
R
[=]
2 E
w1
27 07
0.6 ) . )

1 2I45 1341 1 6:]7
#EH/m Altitude

&3 R R 0 T B AA IR A MR

FE AP Simpson fE #4515 £ 52

Fig. 3 Effect of altitude on Simpson dominance index in

1159 1463

each layer of Pinus tabulae formis

community in Qinling Mountains



5 FEOCHT S ZE 0 R B RS AR R A ARV ) R 2 R M 5T 61
30r --B-EL A& Herb; 0-90r --B- B4 Herb;
—&— K Shrub —@—J K Shrub

Shannon-Wiener index
—- [3S]
n =
.

Shannon-Wieners £ 1 $& %

1159 1245 1341 1463 1617
W 4K/m Altitude

1

4 HEPON ZR IS BOm AR IR AR ARAR TR & 2 IR
Py Fh Shannon-Wiener 22 ¥4 15 554 49 52 1y
Fig. 4 Effect of altitude on Shannon-Wiener index in

each layer of Pinus tabulae formis

community in Qinling Mountains
3.3.2 ¥ & fEHAMRIEREAHF LT . 2
Sl 2 Y43 AT AE B 3 ORE b 12,13 18) 711 FH 3¢ CFF: b
11,15, 16) A AR A= ARIEVS » GETT 0 #r 2 i 1]

251 CIBA ¥ Shady slope;
ERHA 4% Sunny slope
20F
a
DERE
w.E
#E
=
(=4
5k
0 1 1|

WK Shrub A Herb
P 6 3k 1 %k 22 0 rh B i A URAE BB
2 WA RN R
Fig. 6 Effect of slope aspect on species abundance in each
layer of Pinus tabulae formis community in

Qinling Mountains

3r CIBH 3% Shady slope:
EPH ¥ Sunny slope

Shannon-Wiener index
T

Shannon-Wiener#s £ ¥ #& %

¥R Shrub FZ Herb
8 By Xof 72 U v Bl AL IR AR ARAR TR & 2 IR
Shannon-Wiener £ ¢ 1 35 £ 1) 5 i
Fig. 8 Effect of slope aspect on Shannon-Wiener index in
each layer of Pinus tabulae formis community in

Qinling Mountains

Pielouty) 5] FE 5 $
Pielou evenness index
(=)

oo
(=]

1 1 1 1 1
1159 1245 1341 1463 1617
W 4R/m Altitude

5 RO Z2 W BOAR YA AR T A JE IR
Yyl Pielou £ 5 B 18 8019 52
Fig. 5 Effect of altitude on Pielou evenness index in
each layer of Pinus tabulae formis community
in Qinling Mountains
TR U ARAR T 1 b 22 R 1 1 532 g LA L 45 2R 23l
DL 6—9,

0.94r ORI 3 Shady slope;
DA Sunny slope

0.90

=

e

(=)}
T

Simpson index
IS4
(o]
[}
T

Simpsonfft % & $5 %

0.78

0.74

H#EA Shrub FA Herb
7 3 % Z2 0 rh Beah A AR BRMRR
2 JEUC Simpson P #5580 5 0
Fig. 7 Effect of slope aspect on Simpson dominance
index in each layer of Pinus tabulae formis

community in Qinling Mountains

CIBA 3 Shady slope;
CPA % Sunny slope

Pielouy) =] & 45 %1
Pielou evenness index

¥EK Shrub B Herb
9 Berm xh 28 e rp B i #A WAE SRR
2R Pielou 5] 48 $ i 52
Fig. 9 Effect of slope aspect on Pielou evenness index in
each layer of Pinus tabulae formis community in

Qinling Mountains



62 P AL AR MRB 3 222 4R (A SRR 2 B

1%

HIP 6 —9 al LG M BH I Bl Y = B2 L 4
JE AN 22 A BRI O T BT b e A R g )
JEE FF 352 W ARG T38RI R BH 3 0 o 22 R R ) L B A
Ao UL RS AR O AR AR T B 2 REVE R —
SE PR W) RFR I AL ) A AR AT — 2 B i DG

4 3w

V) RE T AP A P T2 4540 L D e
A 3h 2577 ) 22 R4 S BRAREE 7 i 2 4
PR AR AR 0 R e R R R R T A 4
HAE AR F A R 455 i ) Rl R
o s (57 FIAE Y A RCHE AR 1T LB IR B 9% 3 8 1
[ o FCHCAE R /N w] A DAy A 5 v ) ol O 38 8 g — A
JE AR SR A AR A3 R AR A S AR R
R EAE AR . A 5T 0 22 04 v B A KSR kA
MR EAT 1 8 A 20 B b s AR Dy b 3R B
AR Bl 38 i, eI A (9 FEE(E & ik 55. 0720,
TR TR Y B A 5 T B A KA ET 9 A AR A Y
FHXF A EE SRy 55. 00 %6 o {FL L AR X %5 J3 R AR 4 2 35 2
AR 43 3k 86. 75 Y61 95. 4 %6 , 3 1 W 13 & ) it i
KB N Tz IFEEAR L TR AR . 534
TEARMFPA 70 F, BAKFPA 64 Fh o 9 A B A
PR B . BRI Z O R R D R
I NN A e N - N | e N PR Y R S
R 223X 55 IR SR SRR i 90 5 2 T HE S A0 Ok AR T
B O HEAR IS AR AR ZUT 45 B WA R S
it Z2 U DX IR SRARHR 25 1 R AR A R 4K
YFhF & E$5 80 (S) Fl Shannon-Wiener £ #f
PEFE B CH D 2 B W) Fh 5 M R 2 R T 1 98 2
Simpson $§ ¥ (D) S AL 3 B2 5 K, o2 BE 7% 4 b 1
B BT R (R 2 ) B R AR BEE DA AR Y £
B SE SRR . WO P S X A B
S0 FE T U RO e K A SR A S H A5 (8] Ay A
SR A DX A ) & 10 43 A S AT AR A
FE R e v B A UK A R TR R IR Z 1Y
P E U I AR R 2 R RO B 5 B AR R AR
e e AR — B0, B B8 T AR R T i T S R D
ANCTEWEHR 1 341 mo IR B e KAE . A [ ¥ 4k X sk
G B N 1 A N (7 v A S B R = W ) N
TE1) 3 S5 52 0 A 1) 5 I g R 3 el 48 A5 )
P 7= A BOR B Ak s BB TR SR AR 15 s A AL 5
FeoK oy i 3 mt R A W 0 AR K (H B % 6 4R
Ak 2L bt TR Y A2 Al L A 2 R A Y IR
JBE 86 AT 81— PR JBE 10y I gl 2 BEL A R 19 2 K

73 81 S R SR U A PRI 3 A A R T A IX R
PEARL DL . 6 5 S5 w5 o B B 8 U528 T el D L R R A
Yy B SR B 2 R L Bnh S e B b 2 AR

T 35 1) B AEL DR 9 1R T S M 2R PN [R] L di AR
Bi2E 5 AR RETR W)l Z R AF A — 20 22 0] . ARHIT
FE B B 150 X T A ) 52 I R AR R A ) ) el
FH LR R R R BRSO PH O T B 3
Py ) B8 B AS 4TS by BH B T B 3B T A U Ay 1]
B R T Y. AR Bt 2 2 4 DX 3 1 X i
FARRE Wb Z HEAE OB TE 45 2R o, 5 IR 2
REPE R B R B SR T B i3 S SR BRI N
PSR R TR X AR BT TE L R AN 2R T
B b DX i A 5 20 o T - R R OK 23 RO B
L) AR A BRE A P8 PR3 T 2% e s IX P T 5 224 K o
A F BRI R SRR EYE R R E I E
Mg PR 2% f T8 AR ROl IR — S B AR+ DR X
Were) A8 P B 5 A iR 2. B3O R 58 o A2 A I
PHRLMAL/IN S AR DI I3 A3 25y 249 47 5 T B 3 o
A S B9 SHE i AR D6 IR 3 A AN B A (A5 9 R W A
SO (e 4 €A

AR AE P % B30 36 )2 B T L b bR b K
TR e 2t I v W 03 Ak A 2 R B AR 1 TR bR
TAEY 2R B 4R L 38 T LA RO R AR
B R AR IS R MR E S . Il R AR
DA D P 2 T ZAEPR R  DF S Bl 2 4
MRS K5 T IR Al o 28 e dil A K SR U AR ARG A
SRR S T n] 5 25 20 7 L S T T e b A 4 LA
SRESLAL T HIE M

(5% k]

[1] Moktan M R, Gratze G, Richards W H, et al. Regeneration of
mixed conifer forests under group tree selection harvest man-
agement in western Bhutan Himalayas [J]. Forest Ecology and
Management,2009,257:2121-2132.

[2] . ZES, Sk, 21 sl i BoAR E a0 Bk A T

MRS R G E AN T AR R 09 FE TR RG S LT 0.t kROl
7% ,1998(6) : 34-40.
Fan S H,Li Y Z,Ma L. T. The technological revolution of for-
estry for 21st century: agenda-discussion on the prospect and
functions of the technology of restoration and reconstruction
for degrading plantation ecological system [J]. World Forestry
Research,1998(6) :34-40. (in Chinese)

[3] GRIEME . EIFiE  WIRE S, 55, e A% -4 KR fr BF R IR AE MR 4
T REE AT [T 15 R4 A= 1% i . 2003, 9(5) : 465-470.
Zhang Y B,Wang K Y,Hu T X,et al. Plant species diversity of
understory communities in castanopsis platyacantha-schima

sinensis formation [J]. Chin J Appl Environ Biol,2003,9(5):



553

FHICH A - ZE 0 v B A TR R UK A AR IR W b 2 R PRI 5 63

[4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

[12]

465-470. (in Chinese)
HE vk RIS, EATAE AL 2204 1 Hb ol B R A A 4 R
i [JJ. B2 A 45248, 2011,22(12) : 3123-3130.
Kang B,Liu S R,Wang D X, et al. Regeneration characteristics
of woody plant seedlings in typical secondary forests in Qinling
Mountains [J]. Chinese Journal of Applied Ecology. 2011, 22
(12):3123-3130. (in Chinese)
WS AR MR VE R A AR W R R [T AR
B2 ,1994,14(4) 1 415-422.,
Wu G,Feng Z W. Study on the social characteristics and bio-
mass of the Pinus tabulae formis forest systems in China [J].
Acta Ecologica Sinica,1994,14(4) :415-422. (in Chinese)
1R S R ST AL R U RS MO VR R AE 5 AR 2 A
PR [J]. EZ5 2. 1999(5) . 647-653.
Gao BJ,Li D Y,Cai W P, et al. Community characteristics of
degraded Chinese pine stands and their biodiversity restoration
[J]. Acta Ecologica Sinica,1999(5):647-653. (in Chinese)
B B ] M SF R TS WL 45 28 0 I G b T A A L R B R
B BRI (D], A A 5% . 2008, 32(1) : 95-105.
Fei S M, He Y P, Chen X M, et al. Quantitative features of
populations of Pinus tabulae formis and P. armandii regenera-
ted following water damage at Qinling Mountain [ J]. Chinese
Journal of Plant Ecology,2008,32(1):95-105. (in Chinese)
B Bk L XA AL 8 e bk X R I A R 3l A
g [J]. AR 244, 2005,24(11) : 1263-1266.
Hou L,Lei R D,Liu J J,et al. Dynamic characteristics of Hill-
sides-closes afforested Pinus tabulaeformis population in
Huanglongshan Forest Zone [J]. Chinese Journal of Ecology.
2005,24(11):1263-1266. (in Chinese)
AR TR PH T R A5 R0 1L b TR AR Tl AR BRORE V45 A R
TEFNECE 43 25058 [T, PUAb Al 244, 2009, 29(5) . 867-873.
Wang D X, Lin Y Y, Lei R D, et al. Community composition
and classification of natural forest of Chinese pine( Pinus tabu-
lae formis Carr.) in Qinling Mountains [J]. Acta Botanica Bo-
reali-Occidentalia Sinica,2009,29(5):867-873. (in Chinese)
IR KA S AUBTIRE . TR K SR PRRE v 45 A B B S ) 4
A SR L] ZRAE AR K222 4, 2009, 37(3) : 18-20.
Su W,Yue Y J,Yu X X. Community structure and population
spatial pattern of Pinus tabulaeformis natural forest []J].
Journal of Northeast Forestry University,2009,37(3) :18-20.
(in Chinese)
AT B AHTE S AR, b5t R L A AR R X R R A AR
I7] 8 20 3 A B4 25 ) s A% Jey [0, o AR 25 2% 40, 2008, 19(7)
1414-1418.
Niu L L, Yu X X, Yue Y J. Spatial patterns of different age
class individuals in Pinus tabulae formis forest in Songshan
Nature Reserve of Beijing.China [J]. Chinese Journal of Ap-
plied Ecology:2008,19(7) ;1414-1418. (in Chinese)
SOW L RERLL, FFEE A BRI TS YR AR U8
fiEHAR [T, 7T B “# 4i2. 2008,25(6) : T11-717.
Jing L,Zhu Z H,Wang X A,et al. Community characteristics

of a Pinus tabulae formis secondary forest and a planted forest

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

in the Xunyangba Region of the Qinling Mountains [J]. Jour-
nal of Zhejiang Forestry College, 2008, 25(6):711-717. (in
Chinese)

K B R R BSR4 SRR RN R A ik R A A
SR 2R (] Y 2R, 2004, 12(1) - 131-136.

Zhang L,Fang ] Y. Reserves and species diversity of soil seed
banks in four types of forest on Mt. Taibai, Qinling Mountains
[J]. Biodiversity Science,2004,12(1):131-136. (in Chinese)
BT RGBS LR DR R B R 2R
PERFSE LT, ) AR AR B, 2014,30(2) - 8-14.

Luo Y,Chen F Q,Xue C Q,et al. Species diversity of shrub
layer in forest communities, Guangdong Province in South
China [ J]. Guangdong Forestry Science and Technology,
2014,30(2) :8-14. (in Chinese)

Simpson E H. Measurement of diversity [ ]J]. Nature, 1949,
163:688.

TR A X BT T R O R AR S R 2
sy L) R BESE . 2004, 24(4) 1 466-472.

He X D,Gao Y B, Liu H F. Amending of importance value
and its application on classification of Leymus chinensis com-
munities [ ] ]. Bulletin of Botanical Research, 2004, 24 (4):
466-472. (in Chinese)

A AR SRR AR P LU RRPR A T AR R b 2 R
ST L] AL bR AR WFSE . 2013,28(2) 1 140-144,

Li Z,Li C Y,Zhang S J,et al. Research on species diversity of
Robinia pseudacacia community in Nanshan Forest Park [J].
Hebei Journal of Forestry and Orchard Research, 2013, 28
(2):140-144. (in Chinese)

T = L= TR | 3/ AU R /R A e (8
(). e BF5E.1997.19(2) :171-176.

Yue M, Zhou H X. Diversity of higher plants in deciduous
broadleaved forests on the northern slope of Taibai Mountain
[J]. Acta Botanica Yunnanica,1997,19(2):171-176. (in Chi-
nese)

T, B 5L P A WL VE R H 4 Rk R Y
BB AR [T ], A AR R %442, 2009.(6) : 101-107.,

Yang S Z, Ma Y. Jiang P, et al. Soil physical and chemical
properties along altitudes of Western Tianmushan, Zhejiang
[J]. Journal of East China Normal University,2009(6);:101-
107. (in Chinese)

GO R TRAC R MR L A ZR I 1 SO TR IR AR - IR T i =S
&) 43 ML LT ). ARl )2, 2006,42(1) < 16-21.

Dang K L, Zhang C L, Chen H B, et al. Spatial distribution
and variation pattern of soil fertility at different altitude on
south slope in Qinling Mountains [ J]. Scientia Silvae Sinicae,
2006,42(1) :16-21. (in Chinese)

EoM RSO AR TE 8 1 A T Im RS AR A ORI 5 AR R A £
BEVESS A (1], PEAERT P22 412, 2009,29(8) : 1678-1683.

Wang M,Zhang W H. Growth and species diversity of Pinus
tabulae formis artificial forest on different slope aspects [J].
Acta Bot Boreal-Occiedet Sin, 2009, 29 (8): 1678-1683. (in
Chinese)



