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The ecological responses of Pinus tabulaeformis forests in Taiyue Mountains of

Shanxi to artificial Harvesting
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2 China University of Geosciences , Beijing 100083, China
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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.

Key Words: Pinus tabulaeformis forests ;harvesting disturbance ; Ecological responses
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Table 1 Basic factors for sample plots
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Plot No. Sampling Harvesting Ha.rvesling Flevation Slop Slop ‘Soil Egﬁ/cm JEJE/em
plot methods time/a degree aspect thickness Litter layer Humus layer
I Ew Al A - 1662 30 W 30 4 3
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H FRARZ B T I ARAR KRG ( Carpinus turczaninowii) 35 ARl JEAJZ A GEAJZ 09 9 AP B A X4 5
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Table 2 The statistical chart about the ingredients of the different

plots
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(2) HERZOFIE K A

P4 R FEHL T REHD MUAIRE LIV v | #0098 26 i Bl ol &2 16 2L A FNIS kA, #0388 I i Fl >k Z 4600 7K (1l
TR AA G R I X S K 2k B BH A, 45 26 48 ( Spiraeapubescens ) | I EL A A6 A

http ; //www. ecologica. cn



3300

31 %

£3 TRRKAXMEEERENTHEEAHERIDELER

Table 3 The dynamic fluctuation comparison between different patterns of harvesting and time for herbaceous species in herb layer

1990 AR AR b 1T
Appropriated harvesting plot Il in 1990

1998 AFF5 A L T

Appropriated harvesting plot Il in 1998

1990 4F B ik IV
Clear harvesting plot IV in 1990

VEES Disappear

K Increase

EES Disappear

K Increase

VEES Disappear

K Increase

ES HFR AT ig RITHE eI
ILZRBRAH H 2 Sl RKH H A Sl Ex R HFs
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B TR KT Lig'a PHEL Rk
et RS AN B LR B WAL HESR AL AL
K=+ X6 3 AL AL AT JIIE S
K URiIERA I = Kk HPH
k= RIF RS BT ILARBRS KA
EEE B 1 5 X WS
BEn 2% WAL JKA T4y k5 AT
BHE et 2= TR
DN Ay
A HIRZBER
Ll Py EhAE
3k %5
M-SRt
= k%5
WP
T
ITE-Y§:2
£/
A
IREEHE
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TE5
HEAEH
e
3
K
e
INFERE M
=7 +11 -12 +13 -15 +33
+4 +1 +18

EEBYF, FZ4 AR 1R KK 238 Rosa bella, L RBREN Quercus wutaishanica, ¥ BE ¥ 5% Viola acuminata, KA 411
Cotoneaster acutifolius, TAR Atractylodes lancea , HIAK Torilis scabra , B2 Goodyera schlechtendaliana , W35 Allium macrostemon, H AR G2 Dipsacus
Japonicus , + FES L s 4t Spiraea pubescens , W% 5. Vicia amoena, 117 Artemisia brachyloba , ZW 3% Potentilla chinensis S WS FERA R Thalictrum
petaloideum, KM =-& Panax pseudo-ginseng var. japonicus, K2 Leontopodium leontopodioides , AL Bt F . Cleistogenes hancei, FE{% Gnaphalium
hypoleucum var. hypoleucum , 75 %.%F Fragaria orientalis, KK % Anemone tomentosa , ¥ % Herba centipedae , *EAUL#E3]-3¥ Aquilegia yabeana , % F
3 Galium verum , - FFHEZE Viola prioantha, B 38 Artemisia lavandulaefolia, Bk Nephrolepis auriculata, *6I0 W #4E Scabiosa tschiliensis, 7 111 HE38
Viola chaerophylloides, WIAiT Lespedeza bicolor, ¥i'B % Ajuga ciliate, A6 Elsholizia densa, TR Dracocephalum rupestre, %62 Dioscorea
nipponica, 1Y% Adenophora polyantha, 6% Rubia cordifolia, WALHSE Viola biflora, EAT Polygonatum odoratum, ¥&#5 Phlomis umbrosa, 2543
Potentilla aiscolor, “ETij Plantago asiatica, 75 15 38 Sonchus oleraceus, iK% H AR F Lespedeza Formosa, B i%E3E Picris hieracioides, 4117 Dianthus
chinensis, W RZEBR Potentilla supine, VG 595 Pedicularis shansiensis, k% Pulsatilla chinensis, MM Z8F} Onagraceae sp. , = K456 Aster
ageratoides, B & 75 Medicago falcate, 3T Viola philippica, Ji 2% T8 1€ Nogra guangxiensis, %% A Gentiana macrophylla, i 2 9% Taraxacum
mongolicum , JRBH Pennisetum alopecuroides, /X ¥ #§ Geum aleppicum, 1E54 Halenia corniculata, 1§46 % Parnassia palustris, % 03¢ Acalypha

australis , 3 Caryopteris divaricata, K& %5 Veronica linariifolia , 38 Festuca rubra, /NMERE KM Anemone rivularis var. flore-minore
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¥ (Elacagnus umbellata) Syl , fERARFEH AT AR . 53 SMIEAJZ I W0 R 505 0 56 0 i 230 L B A A 0
B0 XA RE S REAMY) ZAF LI LE TG I M BRI G R

x4 TRREFAINE EEAT LN THKLILER

Table 4 The dynamic fluctuation comparison between different patterns of harvesting and time for herbaceous species in shrub layer

1990 AFFE AR 1T 1998 AR AR I 1990 4F- & fHE i IV
Appropriated harvesting plot I in 1990 Appropriated harvesting plot Il in 1998 Clear harvesting plot IV in 1990
4% Disappear K Tncrease 142k Disappear K Tncrease 142k Disappear K Tncrease
EAEBA ZAEMTA IR ZAEMTA URUER i
Bkl I Uk i Uk T
P ek EBHET "y SV R R g
HER LR Ex T BT S ZAMTAR
BB EAEBL LA BT L AR
T DMy Ex e
T HAR G EAEBL
HIECT S
Hsf Ay Bty
AL R
-2 +10 -6 +5 -10 +5
+8 -1 -5

41624 Lonicera chrysantha , B M Sorbaria sorbifolia, Z AL AR Cotoneaster multiflorus, 111 Artemisia brachyloba , B VG 3£ 2K Viburnum
schensianum , MEAR W Betula platyphylla , Rz .4 Lonicera ferdinandii, BT Corylus heterophylla , 8 B AR 2 B Carpinus turczaninowii WA
Lespedeza bicolor, 111 | Rosa xanthina, iM#5 %W Pinus tabulaeformis, JK ¥ F Cotoneaster acutifolius, ¥> 1% Swida bretchneideri, T F Corylus
mandshurica, =345 284 Spiraea trilobata, % 5 T FF Syringa reticulata var. amurensis, L REE W Quercus wutaishanica, FEHE T Ostryopsis

davidiana , I35 Rosa bella, H il 1L Crataegus kansuensis, VP Hippophae rhamnoides

FEXTREAEHD T b, T2 AR RO B 35 O 85% |, HEA = (Y et A IR HEAR IR 5 AT 35% v,
WA FEA GAERL BUAME, eI SR T AL 1 10 FhEAR , 5 IR LU REAR RN I i
Z AR IR SO SR A DR 2 M, FERARIR I 18a i BEVE I AR BE AR P AN A A A8 A BV
A 5 S — JH IR R R AR, B AR BB AT AR AR 1 T e R RS2 A i 4L A o A
A W, PR T AR E MR 2 IR B 1 22 B, I AR LI 58 HA 2 S AR Bl it
TR FE I A RBCE B g, PR I 50 MR AL M T AR L BERFIRIE N T 5 4>, A 6 DR &, X
5 HAE TR AT R BOA A (e b AR SR i B 55 BE A B 65% VAL (HR fh T H Sz R AR
Ja BN TR A TR, A TR AS By A9 L 305 ) 1, AR RO i 11 > BT BME A A
TOHMF A IR . FIXS TR T AR IV AR DI R e 22, D9 10 Bl W4 2350 PRS0 A, n b
T AR

MEBERE AERZ R A PR RIRIMFA SR, FoA SRR 55 B2 fi e, A b ORI = P2 UK, 209010 14
M1 30% o AERAAPLARE LR B ARS8 N 5 K 0 OBIRAE & A T8 1k, HEARZ WA i AR 25 2R Bt i 2.
K AR AR AR ICTE b b 2 03B 4 g 10 B S, —SE R INILNE | 2 4B T ARG R AR Z BRI
Ja ARSE FEI

FE AR MUAR EE , AEVR S R i A v, I A= B i BE AN W K, e v 1A 1) D' R B8 i 2 A i o , o
JEFR R U AR AN B, 5 T4 | i TN BERL 2O IS 2 A I T AV PP R Y WA AN A
PSR R APl o AR BURESR b, O TEARZ A OLHRIE . th R G 05 MR R TR =
RPN R B AN TR R, AR R DC BRI 23 26 A E AN AR A, (8 e A I 288 A A TR i B 8 ) o
SRHGIN, AR, 5 BEINOK, 2 BHAB I A0 MR v P aB i | A 2™ ik B 28 5 F) b RO A AR v T g 2 R B
BRI SOV HEARZR ISR E R
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Fig. 1 The diversity of herb layer’ species and the dynamic change of evenness index
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Table 7 The stand general situation of in plots
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