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Interspecific Association and Correlation of Main Species in the Succession
Process of Pine Oak Forest Community on the South-facing Slopes

in Qinling Mountain
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Abstract: To reveal the complex relationships between the characteristics of interspecific association and
community succession in the succession process of pine oak forest community on the south-facing slopes in
Qinling Mountain. Based on 2 X2 contingency tables.we used the variance ratio, y” test,Jaccard index and
Spearman’s rank correlation coefficient to study the characteristics of interspecific association and correla-
tion among main plant populations of different successional stages in the successive serials from Pinus
tabulae formis forest to P. tabulaeformis-Q. aliena var. acuteserrata mixed forest then to the subsequent
Q. aliena var. acuteserrata forest on the south-facing slopes in Qinling Mountain. The results showed that:
(1) the overall interspecific associations of dominant species in P. tabulaeformis forest, Q. aliena var.
acuteserrata forest and P. tabulae formis-Q. aliena var. acuteserrata mixed forest are significant positive

connection, each community has a relative stability. (2) The positive and negative interspecific associations
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and correlation percent of main species in P. tabulae formis forest and P. tabulae formis-Q. aliena var. acuteserrata
mixed forest are smaller, and their community stability are inferior to Q. aliena var. acuteserrata forest.
(3)Interspecific competitions among pioneer species, pioneer species and prior transitionary species,climax
species, post transitionary species and climax species are more intense, but there are more positive connec-
tion among the transitional species (including prior transitionary species, prior transitionary species and
post transitionary species,post transitionary species) ,and the interspecific relationship is more stable rela-
tively. (4) The main species in different succession process of pine oak forests community are respectively
divided into 4,5,4 ecological groups. Above all,the interspecific relationship of main species in the succes-
sion process of pine oak forest community on the south-facing slopes in Qinling Mountains gradually be-
come stable and concomitant. In practice, the reasonable adjustment measures of interspecific relationship
can prompt the pine oak forest community on the south-facing slopes in Qinling Mountains more stable and
healthier, effectively shorten the process of succession.
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Importance values and species components of three forest communities at different stages of succession

on the south-facing slopes in Qinling Mountains

B T Community [

BEV% T Community [

B Community [

WA
Code RiFh Tree species FEMHN i Fft Tree species HEMN H il Tree species RN
1 WMAS P. tabulae formis 10.529 5 Bit54E Q. aliena var. acuteserrata 5.533 1 ¥R Q. aliena var. acuteserrata 10.200 5
2 LIS P. armandii 1.109 6 Wi# P. tabulae formis 5.1311 WAL P. tabulae formis 1.359 8
3 Bk Q. aliena var. acuteserrata  0.592 4 ALK P. armandii 1.6157 %W Toxicodendron vernici fluum 0.577 8
4 BHR Toxicodendron vernici fluum — 0.470 4 W Toxicodendron vernici fluum 0.500 5  BEA Swida macrophylla 0.356 5
5 KM Populus purdomii 0.344 0 ¥ Tsuga chinensis 0.334 4 I Pinus armandii 0.226 0
6 WA Rhus chinensis 0.194 5 B4k Juglans cathayensis 0.256 3 KHAM Carpinus turczaninowii 0.1819
7 FVEM Acer davidii 0.191 3 HM Carpinus turczaninowii 0.178 5 T4fi Carpinus cordata 0.159 9
8 EBME Cerasus tomentosa 0.146 2 T4 M Carpinus cordata 0.146 8 &M Tilia tuan 0.158 7
9 BEA Swida macrophylla 0.117 0 BEA Swida macrophplia 0.1318  HUABE Acer henryi 0.152 2
10 KM Carpinus turczaninowii 0.0959  PUIRTE Dendrobenthamia japonica 0.100 6  BFHHBk Juglans cathayensis 0.1320
11 F W Castanea seguinii 0.083 2 k7 Platycarya strobilacea 0.089 4 AT HM Bothrocaryum controversum — 0.106 9
12 H#k Kalopanazx septemlobus 0.077 6 TG W Bothrocaryum controversum — 0.080 3 K4 Sapium sebi ferum 0.104 6
13 =R 525 Lindera obtusiloba 0.071 4  KZET Litsea pungens 0.078 6  HI#fk Kalopanax septemlobus 0.098 2
14 1E¥; Corylus chinensis 0.068 2 HIW Kalopanax septemlobus 0.071 4 48 Preroceltis tatarinowii 0.085 8
15 KFETF Litsea pungens 0.055 5 H 3 Rhus potaninii 0.056 0 &M Platycarya strobilacea 0.085 1
16 H M Rhus potaninii 0,049 2 HIAW Acer henryi 0.054 9 =M 25 Lindera obtusiloba 0.0715
17 e B ¥R Q. variabilis 0.047 1 4E¥E Corylus chinensis 0.051 1 B&#2 Tsuga chinensis 0.059 2
18 Wi Populus davidiana 0.0459 MW Tilia tuan 0.041 3 KFET Litsea pungens 0.055 5
19 ¥E 2 #E Betula utilis 0.045 3 KHAHi Ulmus macrocarpa 0.041 3 44 Corylus chinensis 0.046 9
20 E Swida walteri 0.0450 M Acer davidii 0.036 9  HIME LR Q. spinosa 0.044 4

TR L2 P REE 1T I 2000 AR b MR v R BRI S MR v A0 B0k BRI % 5 1 1~ 6 b 4% BE S R b 4 5 L 2

Note: Community T , II , [l in Table 1,2 indicate the community of Pinustabulae formis forest, Pinus tabulae formis and Quercus aliena var, acuteserrata mixed

forest and Quercus aliena var. acuteserrata forest,respectively; Tree species codes of each community in Fig. 1—6 are the same as this table.
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Table 2 The overall interspecific connectivity of dominant species in P. tabulae formisQ. aliena var. acuteserrata

mixed forest communities at different stages of succession on the south-facing slopes in Qinling Mountain

oy 2 A Ji % VR ®R gt ¥ i S I JE 45 SR
Forest type Variance ratio Weight (Xg_% N’Xi.o; ND Result
B T Community [ 1. 809 27.135 I 2 1F £ Bk Significantly positive correlated
BEV% 11 Community 1[I 1.974 29. 605 (7.261,27.996) I 2 1F £ Bk Significantly positive correlated
B Community [I 2.449 36.732 I 2 1F LBk Significantly positive correlated
1 2 3 A 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 — — — — — — — — — — — — — — — — — — —
2 10.67 — + + — — — — + + + — + - + — + + —
3 10.471]0.27 A — + + + - A + + + + + + — + + —
4 0.36|0.54|0.75 - + - — - + + + + + — + - + + -
5 0.1310.49(0.00]0.00 — + — - — - — - — — + - - - -
6 [0.2710.26(0.22]0.420.10 + — A - + + + — + — A + — -
7 0.3310.20(0.63]0.40(0.2710.49 + + + + - A - + + + + — —
8 0.07 10.00[0.34]0.201(0.20|0.2010.20 - + - - + - - - - - - -
9 0.2010,1110.31{0.31[0.15]0.85]0.5310.00 & + + + — + - * + — —
10 {0.33[0.52]0.78]0.70(0.40/0.33]0.641{0.40|0.34 + + A + + + & + + —
11 0.1310.33[10.33(0.33[0.43]0.40(0.371]0.20/0.45/0.37 + + — + — + + + —
12 0.2710.22]0.58]0.58(0.33]0.80]0.33]0.120.601|0.49]0.40 + — + + + + + —
13 0.2010.480.63{0.45[0.16]0.37 [0.80]0.60|0.40|0.8010.45|0.37 — + — + + — —
14 10.0710.1410.29]0.34(0.28]0.26]0.20(0.33]0.20(0.40]0.3010.20]0.20 — — — — — —
15 10.27(0.28]0.58]0.53/0.29]0.80|0.70(0.40]0.60/|0.490.40|0.63]|0.60 |0.40 - + + — —
16 0.1310.59(0.37{0.33[0.63]0.21(0.37]0.36/0,.20(0.37]0.30(0.4010.2010.3210.20 — — + —
17 0.2010.,11]0.33]0.31(0.24]0.75]10.53[0.36|1.00(0.34]0.45]0.60/0.4010.4010.60|0.20 + — —
18 10.33]10.53/0.28(0.4910.22]0.29(0.37]0.40]0.45|0.37{0.53[0.4010.45[0.4010.40/0.2010.45 — —
19 0.3310.13[0.39]0.33[0.00]0.261]0.20]0.28|0.23[0.37]0.53]0.40/0.201]0.33]0.33]0.53]0.00/0.21 —
20 10.2710.21]0.28(0.20]0.31]0.27]0.26/0.27]0.20{0.20(0.00]0.20]0.00/]0.26/|0.41]0.00/0.2410.31]0.20
L 2305 pg S IS AR T SRR (R] " A I A JT 2 4

sk O IE ST 5 A B3 IE ORI 5 A SRR B ORI s A B SOOI s O IE ORI — D B ST O LR .
A L= R 2T = JTE . TR

Fig. 1

The semi-matrix diagram about y” test and JI values of dominant species in P. tabulae formis forest

communities on the south-facing slopes in Qinling Mountain

% Positive correlation with extreme significance; A Significantly positive correlated; ¥ Negative correlation with

extreme significance; /\Significantly negative correlated; + Positive correlation; — Negative correlation;

{Non-correlation. In Fig. 1—3,the upper and lower triangular matrix represent the semi-matrix diagram

about XZ test and JI values of dominant species. The same as below.
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 + + + — — — — — — — — — — — — —
2 [1.00 + + - — — — — — — — — — — — — — — —
3 0.87]0.87 A + — — + + + — + + + + + + + + +
4 10.80]0.80]0.78 + + A O — — + A — — + & + + — +
5 |0.27]0.07]0.280.08 — — — — — — — + — =+ + — — —
6 |0.37]0.27]0.21/0.33]0.43 A + — + + — + + — — + — +
7 |0.47]10.57(0.43|0.780.25|0.87 + + + + — — + =+ — + + — +
8 [0.33]0.33]0.38[0.31]0.45]0.70]0.70 + + — — — + + + — + + +
9 |0.27]0.27]0.31]0.14(0.45|0.20|0.42]0.49 — — + + + — + + — + +
10 [0.27]0.470.31]0.23|0.50(0.53|0.42]0.70]0.40 — — — + + + — + + +
11 |0.27]0.27{0.21]0.33]0.43|0.53{0.58]0.43[0.00]0.34 — — + — + — — — —
12 10.13]0.13(0.15[0.00]0.33[0.00|0.00|0.000.40]0.26|0.28 + — — — — — - -
13 [0.47]0.47|0.31]0.34/0.33]0.000.30|0.43(0.73]0.27]0.28]0.70 — + — — — —
14 10.33]0.13[0.31/0.38]0.40(0.40]0.33/0.60|0.40]0.70|0.40|0.27]0.27 — + — — + —
15 [0.13]0.13/0.25]0.17|0.70]0.40|0.33]0.37{0.30]0.40]0.20]0.27|0.40|0.00 + — + — +
16 |0.33]0.53(0.38[0.31]0.40[0.33(0.40|0.45]0.49{0.49|0.49{0.27|0.33]0.60]0.37 + — + &
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Fig. 2 The semi-matrix diagram about y* test and JI values of dominant species in P. tabulae formisQ. aliena

var. acuteserrata mixed forest communities on the south-facing slopes in Qinling Mountain
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Fig. 3 The semi-matrix diagram about X2 test and JI values of dominant species in Q. aliena var. acuteserrata

forest communities on the south-facing slopes in Qinling Mountain
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Table 3 The interspecific associations of pioneer species, transitionary species and climax species in
P. tabulae formis-Q. aliena var. acuteserrata mixed forest communities at different stages
of succession on the south-facing slopes in Qinling Mountain
o 1EBX 45 Positive association It 45 Negative association TJeIE 45 No association
ol () Bk 25 5 A » : -
Association type T % L 1] Xt £ 1 il T x4 Lt 1)
Species pairs Percent/ % Species pairs Percent/ % Species pairs Percent/ %
1 2 33.3 4 66. 7 0 0.0
Il 21 38.9 33 61.1 0 0.0
I 29 59.2 20 40. 8 0 0.0
v 13 50.0 13 50.0 0 0.0
VvV 55 53.4 48 46. 6 0 0.0
W 28 35.0 52 63.4 2 2.4
VI 2 22.2 7 77.8 0 0.0

TEe L. SGEE ] 1. SCe i S a0 ot 1) 5 L0 i S0 ok 8 b ) 5 IV 300 D 5 0 SO0 b 0 5V SO 9 el ) 5 VI i 0 O b T

oA s VI T A ]

Note: [ , [ .M.V, V,Vl and V[ indicate the interspecific associations among pioneer species, pioneer species and prior transitionary spe-

cies, prior transitionary species, prior transitionary species and post transitionary species, post transitionary species, post transitionary species and

climax species,climax species, respectively.
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Fig. 4 The semi-matrix diagram about Spearman’s rank correlation coefficient of dominant species in P. tabulae formis

forest communities on the south-facing slopes in Qinling Mountain
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Fig. 5 The semi-matrix diagram about Spearman’s rank correlation coefficient of dominant species in
P. tabulae formis-Q. aliena var. acuteserrata mixed forest communities on the
south-facing slopes in Qinling Mountain
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Fig. 6 The semi-matrix diagram about Spearman’s rank correlation coefficient of dominant species in

Q. aliena var. acuteserrata forest communities on the south-facing slopes in Qinling Mountain
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