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Community characteristics of a Pinus tabulaeformis secondary forest and

a planted forest in the Xunyangba Region of the Qinling Mountains

JING Li, ZHU Zhi-hong, WANG Xiao-an, GUO Hua
(College of Life Sciences, Shaanxi Normal University, Xi’an 710062, Shaanxi, China)

Abstract: Based on the survey and data from 8 plots, the community characteristics of a natural sec-
ondary forest of Pinus tabulaeformis and P. tabulaeformis plantation were compared using a standard quadrat
method, in order to know influence of different management style on restoration of the communities after
disafforest about 40 years. Analyses included use of the similarity, Shannon-Wiener, Margalef, Richness,
Simpson’s Dominance, and Evenness Indices. Main results as follow: (1)The secondary forest consisted of
134 vascular species belonging to 66 families and 104 genera, whereas the planted forest included 125 vas-
cular species in 73 families and 104 genera. The families which included 1 to 2 species were plentiful in the
two communities. A similarity index of 53.0% was obtained with 70 co-occurring species. (2)The vertical
structure of both communities contained tree, shrub, and herb layers, with the tree layer subdivided into
three layers. Plant density in the tree and shrub layers of the plantation was lower than the secondary forest
(P 0.05), but density in the herb layer was higher(P 0.05). (3) From the angle of spatial patterns, in
both secondary forest and plantation, the Shannon-Wiener, Margalef, and Richness Indices were in the or-
der shrub ~ herb  tree, and Simpson’s Dominance Indices were tree ~ herb ~ shrub. However, dif-

ferences were found with the Evenness Index for the secondary forest (shrub herb tree )versus the

. 2007-12-03; . 2008-03-12
(973 ) (2002CB111505)
s s o E-mail: jingli_rc@126.com, : s s s

o E-mail: zhuzhihong@snnu.edu.cn



712 2008 12

plantation (shrub  tree  herb). Also, compared to the plantation, in the secondary forest the Margalef
and Richness Indices of the tree layer were higher(P 0.05), but the Evenness Index was lower(P 0.05).
Additionally, in the plantation, Simpson’s Dominance Index for the herb layer was higher than in the sec-
ondary forest(P 0.05). (4)Litter layer in plantation was thicker than that in natural secondary forest (P
0.05). Thus, after 40 years of restoration, there were many community attribute similarities between plan-
tations and secondary forests meaning that P. tabulaeformis was suitable for afforestation at this site. [Ch,
9 tab. 21 ref. ]
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[2-3]
[4-9]
Pinus tabulaeformis ,
[5,8-10]
[3,11-13]
40 a ,
1
, 32°29" ~ 33°13’N, 103°58" ~ 109°
48'E, 1 300 m, , 10 C, 1 -1.5 C,
7 19.7 C, 1 133 mm, , 46.7%
1 221.9 mm, 1 638.3 h, 199d, =10 C 4 000 C,
[14-15]
’ 1
°© Table 1  Site conditions of the secondary natural forest and the artificial plantation at
, Xunyangba in Qinling Mountains
s /m /(%) /(%)
1 480 ~ 1 620 m, 23° ~ 1510 ~1620 23 ~42 SWI16 ~ 40, ES40, SE4 ~ 25
48, C Do 1480 ~ 1549 25~48 SWI14 ~45, WNIO ~ 44, NE9 ~ 13, NW14
2
2.1
2006 7 8 ° )
. 1967 — 1968
, , Lespedeza bicolor,
Elaeagnus pungens , Lonicera japonica, Euonymus alatus Preridophy-
ta, Cyperus spp., Rubia cordifolia,

’ N D) N A ) 2 ~ 3
3300 -hm? , 3a N N
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20 m x 20 m 8 N °
5 2mx2m ImxIm , N N ,
2.2 , [16-17] ‘ O
C=V/m, I=V/m-1, M=m+ (V/m+l), E=m
/1, M =1+11k, .V , m
2.3
5 °
2.3.1 L, = ( + + )3, o
I,  =( + + )/3,
2.3.2 : Richness S = ; Margalef Iy, =
(S-1)/InN, . S , N o
. Shinner-Wiener H =- ZPilnPi o P. l , P. =N,/
N; N, i , N i °
. Evenness J= (- Z PlnP,;) 5
/InS Table 2 Species components of the natural secondary
forest and the plantation
: Simpson D=1- ZP,-?O
2.4 Compositae 12 13
. Tfe-203Pea Rosaceae 8 13
, . Caprifoliaceae 31
2.5 Gramineae 4 5
SPSS 12.0 2 l Ranunculaceae 3 4
, a=0.05, Betulaceae 4 5
3 Pinaceae 2 4
Berberidaceae 3 5
31 34 66 104 Liliaceae 1 4
Compositae , Rosaceae, Aceraceac : ’
Caprifoliaceae,, Gramineae 1~2 -2 63 66
56 . 84.85%, Rosaceae 8 14
60.58% 49.25%. 125 73 Caprifoliaceac 3 7
104, ; § Compositae 5 6
’ 1~2 63 . > Gramineae 4 5
86.30%, 65.38% 59.20%( 2), 2 Rubiaceas . s
70 ’ 0530 3. Cornaceae 3 4
40 a Betulaceae 4 4
> ’ ’ Lemiaceae 3 3
32,1 ’ Ranunculaceae 2 3
1~2 68 74
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, (P 0.05) |, ,
(P 005 3),
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Table 3 Vertical community structures of the plantation and the natural secondary forest
1% /m /em /em 1% 1%
122.941(17.486) 7.156(4.754) 10.350(9.677) 98.621(79.705)  46.856(30.883) 20.823(18.298)
104.642(19.094) 10.071(6.198) 13.924(12.090) 107.312(54.512)  59.540(38.770)  29.074(19.435)
t 2.013 - 6454 -3.903 -5.308 —-2.384 - 2.141
P 0.084 0.000 0.000 0.000 0.022 0.039
\ Symplocos paniculata Matteuccia stuthioptert
(P 005 4), , ,
, 0 3 \
Reineckia carnea Carex stenophylla, (P 0.05),
( 5. 40 a ,
s , o
4 t
Table 4 Important values of main species of every layer in the natural secondary forest and
the plantation and ¢-test results between the two communities
t P
48.671(6.564) 39.631(14.057) 1.964 0.090
19.969 (7.606) 16.567(8.310) 1.291 0.238
26.023(12.480) 35.701(3.663) -1.291 0.238
322 5 . ;
N Table 5 i-test to heights of main species of arbor layer and shrub layer in the
, ( 6), natural secondary forest and the plantation
, /m
, 2 t P
° 7 ’ - - 6.179 1.898 - 33.046  0.000
- -0.179 74 0.667 67 - 1946 0.061
s s
o
o o o
s s s
[20]
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Table 6 Analysis on the spatial pattern of the main species in the natural secondary forest and the plantation

25.875 52.125 2.014 1.014 26.889 1.039 25.505
7.850 36.131 4.603 3.603 11.453 1.459 2.179
11.125 200.471 18.020 17.020 28.145 2.530 0.654
13.250 68.214 5.148 4.148 17.398 1.313 3.194
6.525 24.461 3.749 2.749 9.274 1.421 2.374
21.475 433.076 20.167 19.167 40.642 1.893 0.676
323 7
8 s Table 7 Plant densities in different layers of the secondary forest and the plantation
J Vs /O hn?)
0.05), I S (P ’
0.05), H" D (P 1.666 x 10°(0.262 x 10°)  1.031 x 10°(0.243 x 10%) 5.304  0.001
0.05). 9.006 x 10*(4.318 x 10*)  9.700 x 10*(4.732 x 10*) -0.720  0.476
’ 4.438 x 10°(2.454 x 10°)  6.163 x 10°(4.029 x 10°) -2381  0.022
s
; °
; D (P 0.05), S, Iw,, H ]
(P 0.05).
, o s
8 t
Table 8 t-test to species diversity indices of the natural secondary forest and the plantation
[ P
S 9.875 (1.885) 7.625 (2.200) 2.393 0.048
Iy, 1.336 (0.284) 0.997 (0.331) 2.393 0.048
H 1.647 (0.153) 1.537 (0.232) 1.237 0.256
0.726 (0.050) 0.771 (0.026) -3.493 0.010
D 0.707 (0.051) 0.711 (0.055) 2.393 0.849
S 22.875 (3.720) 22.125 (3.441) -0.397 0.703
Iy, 3.293 (0.560) 3.177 (0.519) 0.405 0.698
H 2.685 (0.189) 2.681 (0.149) 0.051 0.960
J 0.861 (0.037) 0.869 (0.027) -0413 0.692
D 0.900 (0.026) 0.903 (0.017) -0.279 0.788
S 15.875 (2.416) 14.125 (2.850) 1.198 0.270
Iy, 2.239 (0.364) 1.945 (0.439) 1.255 0.250
H 2.249 (0.165) 1.963 (0.272) 2.090 0.075
J 0.816 (0.037) 0.746 (0.065) 2.308 0.054
D 0.158 (0.028) 0.234 (0.068) -2.521 0.040
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Table 9  Analysis of the soil conditions in the natural secondary forest and the plantation
/em /em /em ! ! /(mg-kg™) ) !
(mg-keg™) (mg-ke™) (g-kg™")
2.838(0.923) 4.088(2.203) 32.896(13.510)  16.344(6.836)  5.375(3.932) 114.125(44.422) 7.038(2.377)
4.120(1.087) 4.680(1.528)  31.378(7.477)  17.343(6.872)  7.594(3.571) 135.950(46.277) 8.313(2.218)
! -5.252 - 1.351 1.049 -0.320 - 1.175 -1.299 - 1.109
P 0.000 0.184 0.304 0.758 0.278 0.235 0.304
4
s
P o
40 a s
N N 7 o
, i «
i o , s
s s
o
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