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Changes of Species Composition and Diversity in the Process
of Community Succession of Pine Oak Forests on
the South-facing Slopes in Qinling Mountains

ZHANG Hongwu, YU Fei, WANG Dexiang” ,ZHANG Ziliang
(College of Forestry, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract ; Species diversity and its change is one of the main indicators of community succession dynamic
process. Our objective was to examine the complex relationships between the species diversity and commu-
nity succession in the successive serials from Pinus tabuli formis forest to P. tabuli formisQuercus aliena
var. acuteserrata mixed forest then to the subsequent Q. aliena var. acuteserrata forest on the south-facing
slopes in Qinling Mountains. Changes of species composition and diversity in each vegetation stratum were
studied using the method of substituting spatial difference for time change. The results showed that;(1)312
species of vascular plants belonging to 183 genera and 73 families were recorded in 45 quadrats investiga-
ted,among which there were 136 herbs,98 shrubs encompassing woody climbers,and 78 trees. The compo-
sition of the three communities was that there were 190 species belonging to 117 genera and 52 families,

129 species belonging to 95 genera and 60 families,and 178 species belonging to 109 genera and 50 families
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in P. tabuliformis forest, P. tabuli formis-Q. aliena var. acuteserrata mixed forest and Q. aliena var.
acuteserrata forest,respectively. (2) Species evenness and species diversity in herb layer decreased signifi-
cantly during community succession (P<C0. 05) ,species richness showed a V-shaped trend;shrub layer spe-
cies richness, evenness and species diversity did not change conspicuously (P>>0. 05) ; There was a signifi-
cant hump-shaped pattern in species diversity in tree layer along the succession process,and the species di-
versity reached a peak in the community of P. tabuli formis-Q. aliena var. acuteserrata mixed forest. The
studies above indicated that:changes of species diversity presented a hump-shaped model as a whole in the
process of community succession of pine oak forests on the south-facing slopes in Qinling Mountains, which
agrees with the intermediate species diversity hypothesis; The species diversity may simply be one of the
basis or prerequisites to the community stability.

Key words: Qinling Mountains;pine oak forests community;succession;species composition;species diversi-
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(Smilax discotis) I & ¥ (Carex rigescens) , 3 nici fluum) K H- W (Carpinus turczaninowii ) . %
F: 1 FHER

Table 1 General survey of sample plot

F 5 3 %73 i 1o Wi i fi N fil 1A

Plot No. Geographical position Altitude/m Slope aspect/* Slope degree/® Slope position Stand age Canopy density
1 108°27'38"E,33°25'58"N 1658 W 15 h Middle 28 0.86
2 108°28'15"E,33°27'10"N 1862 E 30 th Middle 29 0.7
3 108°27'10"E,33°26"35"N 1732 E 36 T Lower 27 0.85
4 108°26'45"E,33°26'20"N 1547 SW 26 F Lower 25 0.65
5 107°56'10"E, 33°42'2"N 1437 SW70 15 i Middle 28 0.85
6 107°47'13"E,33°50'14"N 1449 N 0 F Lower 24 0.75
7 107°49'54"E,33°50'53"N 1296 N 0 | Upper 28 0.6
8 107°41'3"E, 33°48"40"N 1618 NW6 33 T Lower 24 0.65
9 107°40'42"E,33°48"45"N 1617 EN10 20 T Lower 35 0.8
10 107°47'52"E,33°50"49"N 1504 SW37 15 th Middle 37 0.82
11 107°48'58"E,33°50'39"N 1340 ENG65 20 th Middle 22 0.76
12 107°31'12"E,33°49'56"N 1350 WS35 30 I Upper 24 0.7
13 107°30'57"E,33°47"42"N 1306 NW45 18 F Lower 20 0.76
14 107°31'56"E,33°48"30"N 1341 NW50 35 th Middle 22 0.72
15 107°31'45"E,33°50'53"N 1345 NW50 35 T Lower 20 0.74
16 108°27'15"E,33°25'55"N 1665 S 33 i Middle 27 0.85
17 108°26'31"E,33°25'59"N 1516 S 31 F Lower 16 0.81
18 108°27'6"E,33°25'48"N 1658 S 29.5 1 Middle 25 0.65
19 108°27'19"E,33°25'57"N 1643 SW25 32.5 T Lower 23 0.75
20 108°27'11"E,33°26'1"N 1590 SW42 30 T Lower 21 0.68
21 108°32'25"E,33°31'32"N 1587 SW37 35 F Upper 22 0.85
22 108°32'24"E,33°31'32"N 1604 SW55 32 t Middle 25 0.75
23 108°26'6"E,33°26'16"N 1533 SE40 28 T Lower 30 0.87
24 108°25'46"E,33°26'9"N 1582 SW20 38 i Middle 26 0.83
25 108°26'5"E,33°26'15"N 1521 SE45 42 T Lower 23 0.72
26 108°27'11"E,33°26'6"N 1680 SW75 30 I Upper 33 0.75
27 108°25'42"E,33°25'48"N 1498 S 38 h Middle 28 0.6
28 108°27'27"E,33°26'6"N 1635 SE20 25 T Lower 30 0.72
29 108°26'51"E,33°26'21"N 1708 NW10 35 1 Middle 29 0.7
30 108°27'37"E,33°26'7"N 1702 SE5 25 th Middle 28 0.6
31 108°25'45"E,33°26"45"N 1665 S 31 i Middle 27 0.85
32 108°26'4"E,33°25'52"N 1635 E 37 th Middle 22 0.79
33 108°25'26"E,33°26'41"N 1658 S 29.5 1 Middle 25 0.79
34 108°25'46"E,33°26'33"N 1690 SW 41 i Middle 35 0.78
35 108°27'35"E,33°25'42"N 1635 SW 38 i Middle 23 0.93
36 108°25'48"E,33°26'24"N 1673 A 48 F Upper 38 0.91
37 108°27'19"E,33°25'50"N 1620 SW8 13 I+ Upper 18 0.83
38 108°27'22"E,33°25'50"N 1631 SW12 35 h Middle 18 0.85
39 108°26'27"E,33°26'4"N 1662 SW27 45 | Upper 17 0.8
10 108°26'10"E,33°26'1"N 1662 SW20 43 F Upper 29 0.5
41 108°25'50"E,33°26'45"N 1669 SW80 41 T Lower 28 0.8
42 108°25'51"E,33°26'45"N 1 660 SW35 39 i Middle 35 0.75
43 108°25'47"E,33°26"47"'N 1665 SW32 32 th Middle 36 0.68
14 108°26'15"E,33°26'54"N 1701 SW28 39 1 Middle 30 0.33
45 108°26'1"E,33°26'39"N 1684 SW30 45 th Middle 26 0.53

T 1~ 15 5 AR AREE 5 16~30 SOMAABRIE MR MY 531~ 45 S B 16 MR AREE 35 . AR W. 09 35 S, 9 30 N JU 35 SE. A M 3 NE. AR b5 SW. 1 1
e NW. I,

Note: Plots 1~15 belong to Pinus tabuli formis forest,while 16~30 and 31~45 belong to P. tabuli formisQ. aliena var. acuteserrata mixed forest and Quercus
aliena var. acuteserrata forest,respectively; E. East aspect; W, West aspect;S. South aspect; N, North aspect; SE. South east aspect; NE, North east aspect; SW. South

west aspect; NW. North west aspect.
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Table 2 The number of family,genus and species of three forest communities in different successive

stages on the south-facing slopes in Qinling Mountains

HAKJZ Herb layer

HEAJZ Shrub layer FRARJZ Tree layer

e
Community type FHE B % FHE & ¥ P B Species
Family Genus Family Genus Family Genus
WA Pinus tabuli formis forest 25 58 21 38 18 32 190
o 1 2 5 u 2 r . 178
x3 FREEAREENEIMERFEZYMHARREEE
Table 3 Importance values and species components of three forest communities at different stages
of succession on the south-facing slopes in Qinling Mountains
. BY% 1 Community | BEv& 1T Community [ BEY4 M Community [l
E;}e\r T4 Fr HEE iR FEM IR HEM
Plant name 1% Plant name 1A% Plant name 1%
WS P. tabuli formis 10.529 5 B R Q. alienavar. acuteserrata 5.533 1 8158k Q. aliena var. acuteserrata 10. 200 5
AE\HS P. armandii 1.009 6 WM P. tabuli formis 5.1311 WS P. tabuli formis 1.359 8
?IZE Biti ¥k Q. aliena var. acuteserrata 0.592 4 INHS P. armandii 1.6157 B Toxicodendron vernici fluum 0.577 8
W T, vernici fluum 0,470 4 B T, vernici fluum 0.500 5 AR Cornus macrophylla 0.356 5
HH# Populus cathayana 0. 344 A2 T. chinensis 0.334 4 LIS P. armandii 0.226 0
¥AKF Lespedeza bicolor 1.633 9 B F Rubus corchori folius 2.0117 IR Smilax discotis 2.398 9
LA Lespedeza buergeri 1.352 0 TR Smilax stans 1.683 4 F148 Symplocos paniculata 2.163 4
S‘% :l'fb BT Rubus corchori folius L1777 (3 Symplocos paniculata 14704 BFEHT Rubus mesogaeus 1,088 2
FEFL Smilax china 0.908 5 T¥ Euonymus alatus 1.314 2 BAF Rubus corchori folius 0.893 6
WRE Jasminum mesnyi 0.836 2 H## Smilax china 0.897 4 HiHER Lonicera fragrantissima 0.633 0
¥ Festuca ovina 1.630 3 & Carex tristachya 3.024 2 M5 E Carex rigescens 6.291 0
B R Carex tristachya 1.461 9 HE8E Carex siderosticta 2.994 4 BHE Carex tristachya 1.405 9
Elicﬁ) #H % Deyeuxia arundinacea 1.2843 &2 Carex rigescens 2.597°9 ¥ Festuca ovina 0.719 5
K EE . Carex lanceolata 1.070 7 WL Rubia cordi folia 1.048 2 FEAE Carex siderosticta 0.545 2
K MEL Roegneria kamoji 0.994 7 RBK Poa annua 1. 0.690 3 FE W E Roegneria kamoji 0.530 6

T T I TS0 RO AR AR 7 A AR IR SR I ¥ A 85 05 BRI 0%

Note: [ , Il » [l indicate the community of P. tabuli formis forest, P. tabuli formis-Q. aliena var. acuteserrata mixed forest and Q. aliena var. acuteserrata for-

est, respectively.
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Fig. 1 Changes in Patrick index (A),Pielou index (B),Shannon-Wiener index (C) and Simpson index (D)

of different life forms at the different successional stages

Dates in the figure equal even—+standard error; | ~ [l indicate three different stages of succession(P. tabuli formis

forest—P. tabuli formis-Q. aliena var. acuteserrata mixed forest—>Q. aliena var. acuteserrata forest)
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