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Abstract: The ecological responses of Pinus tabulaeformis to harvesting have been of great concern in forest ecological
research in recent years. Pinus tabulaeformis forest plays an important role in forest regeneration ecology and forestry in
warm temperate regions. However the distribution range of the Pinus tabulaeformis forests has been continuously decreased
together with the reduced productivity of the forest for the exportation due to the anthropogenic activities. The forest
resources Is at the edge of exhausting.

This paper studied the ecological responses of Pinus tabulaeformis forests to the harvesting. In addition we
investigated the diversity of Pinus tabulaeformis forests and the law of regeneration and succession under different
disturbance intensity and time recovery using richness index Simpson Shannon-Wiener Evenness indices Jaccard and
Spreson indicators. The objective of our study was to understand the characteristics the diversity and natural regeneration
in order to understand the fundamental conditions of forest community ahead and have a good knowledge of the characters of
the plant community in this area and provide theoretical basis for the protection of the diversity and the sustainable
exploration.

Our results demonstrated that: (1) The species and the amount of community were influenced by harvesting. At the
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initial stage of harvesting disturbance sun plants increased observably however the species are richer gradually. The
ingredients display the characters from the simplicity to complex from the monopoly of sun plants to the increase of the
species of shade plants. (2) Appropriate harvesting increased the diversity of the forest community but clear harvesting
decreased the diversity of the comprehensive species diversity. (3) After disturbance by the same harvesting the highest
similarity of species could be observed between communities. Clear harvesting changed the condition of communities
thoroughly and the similarity was different from the natural forest. (4) Six regenerative species could be observed mainly
including Pinus abulawformis and Quercus liaodungenst in the secondary forest disturbed by harvesting. The sapling amount

reached the peak at the 18-year of harvesting Pinus abulawformis forest and reached its bottom after the artificial harvesting.
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Table 1 Basic factors for sample plots
/ 1(°) /em
Plot No. Sampling Harvesting Harvesting Elcvati(rj:l Slop Slop Soil /em /em
plot methods time/a degree aspect thickness Litter layer Humus layer
I - 1662 30 W 30 4 3
I 1990 1641 30 w 40 3—9 3
ii§ 1998 1608 35 W 35 3 4
v 1990 1637 30 W 40 0 0
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Table 2 The statistical chart about the ingredients of the different
plots
100¢em 88.9cm
85% Plot Tree Shurb Herb Total
. . . I I 1 14 2 47
3 . I 3 22 36 61
1 2 13 34 49
- v I v I 9 51 61
( 3,
3 I 1990
50% 7 N N
;11 N o ]
1998 50% 10a 12
13 I o
I I 8a
I 15%
(
0.249 0.1
0.052 0.074; I
0.2 0.139 0.183
0.052. 1990 I
\Y
85% ;
I \Y 15 33 I
I}
89% 65% -
(2)
4 I I \Y

htip? /5 wav! €dolegicd! e

( Spiraeapubescens) .



3300 31

3
Table 3 The dynamic fluctuation comparison between different patterns of harvesting and time for herbaceous species in herb layer
1990 | 1998 I 1990 v
Appropriated harvesting plot [[ in 1990 Appropriated harvesting plot Ill in 1998 Clear harvesting plot IV in 1990
Disappear Increase Disappear Increase Disappear Increase
-7 +11 -12 +13 -15 +33
+4 +1 +18
1 : Rosa bella Quercus wutaishanica Viola acuminata
Cotoneaster acutifolius Atractylodes lancea Torilis scabra Goodyera schlechtendaliana Allium macrostemon Dipsacus
Japonicus Spiraea pubescens Vicia amoena Artemisia brachyloba Potentilla chinensis Thalictrum
petaloideum Panax pseudo-ginseng var. japonicus Leontopodium leontopodioides Cleistogenes hancei Gnaphalium
hypoleucum var. hypoleucum Fragaria orientalis Anemone tomentosa Herba centipedae Aquilegia yabeana
Galium verum Viola prioantha Artemisia lavandulaefolia Nephrolepis auriculata Scabiosa tschiliensis
Viola chaerophylloides Lespedeza bicolor Ajuga ciliate Elsholtzia densa Dracocephalum rupestre Dioscorea
nipponica Adenophora polyantha Rubia cordifolia Viola biflora Polygonatum odoratum Phlomis umbrosa
Potentilla aiscolor Plantago asiatica Sonchus oleraceus Lespedeza Formosa Picris hieracioides Dianthus
chinensis Potentilla supine Pedicularis shansiensis Pulsatilla chinensis Onagraceae sp. Aster
ageratoides Medicago falcate Viola philippica Nogra guangxiensis Gentiana macrophylla Taraxacum
mongolicum Pennisetum alopecuroides Geum aleppicum Halenia corniculata Parnassia palustris Acalypha
australis Caryopteris divaricata Veronica linariifolia Festuca rubra Anemone rivularis var. flore-minore
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Table 4 The dynamic fluctuation comparison between different patterns of harvesting and time for herbaceous species in shrub layer
1990 I 1998 il| 1990 v
Appropriated harvesting plot [I in 1990 Appropriated harvesting plot Ill in 1998 Clear harvesting plot IV in 1990
Disappear Increase Disappear Increase Disappear Increase
-2 +10 -6 +5 -10 +5
+8 -1 -5
Lonicera chrysantha Sorbaria sorbifolia Cotoneaster multiflorus Artemisia brachyloba Viburnum
schensianum Betula platyphylla Lonicera ferdinandii Corylus heterophylla Carpinus turczaninowii
Lespedeza bicolor Rosa xanthina Pinus tabulaeformis Cotoneaster acutifolius Swida bretchneideri Corylus
mandshurica Spiraea trilobata Syringa reticulata var. amurensis Quercus wutaishanica Ostryopsis
davidiana Rosa bella Crataegus kansuensis Hippophae rhamnoides
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Table S The comprehensive species diversity of tree layer shrub
: 10a H 1.368 I layer and herb layer and evenness index
H’ 1.373 Index
Plot
; N, A H” El
I 47 0.431 1.373 0.624
I 61 0.409 1.453 0.658
° m 49 0.447 1.368 0.69
v 61 0.476 1.157 0.517
( . ) H .
2.1.3
N o Jaccard  Sprenson 4
6. 6 Sprenson Jaccard
I I I v
| \Y o
6 4
Table 6 The species similarity index among four plots
Jaccard Jaccard index Sprenson Sprenson index
Harvest plot I I m 1 I I
| 1 1
I 55.1 1 71.03 1
I 43.9 71.9 1 61.05 83.64 1
v 25.9 66.7 46.9 41.02 63.93 80
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Table 7 The stand general situation of in plots
/. 1% /em /m
. d Species . Harvesting . Average Average
Elapsed time . Coverage . . No. of strains .
Plot type composition intensity DBH/cm height
after harvest
- 10 0.85 0 617 88.9 21.4
7 1
15 1 1 0.75 50 1475 43.9 8.9
7 8 2 0.65 50 458 29.8 8.9
15 10 0.15 100 341 15.3 4.3
8 1%
Table 8 Frequency of regeneration species
Plot
Seedlings and saplings 1 I m v
N 10 65 45 100
85 15 10
o 5
5 15
5 10
5 5 20
10a 95 100
18a I 5
6 18a
2.2.2
3 I \Y 18a I
: 10a m 18a
; \Y o
10a
o 10a
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