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Abstract: This paper used the typical sampling in order to study the impact of four types of thinning intensities ( 19%,
33%, 55% , and 62% ) on the species density, diversity and coverage of undergrowth vegetation, and provide a theoretical
basis for the management in natural forest of Altai Mountains. In this study, taking the natural forest of Altai Mountains as
object with 12 samples were set up to measure all trees of different sample plots after 30 years thinning, in the same time,
undergrowth vegetation structure ( coverage and density ), plant composition, and diversity ( richness index, Shannon-
Wiener index, Simpson index, and Pielou index) in the disturbed communities were investigated. One-way analysis of
variance (ANOVA) and Fisher's list significant difference (LSD) multiple comparisons were used for significance test and
Pearson correlation analysis among under-story vegetation was conducted. The investigation of the plot showed that: (1)
appropriate thinning improved the density of under-story plants. On the one hand, herb species richness increasingly

improved with an increasing thinning intensity and it was significantly higher than that of other treatment at 62% thinning
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intensity. The species richness of shrub increased first and then decreased with increasing thinning intensity, which reached
the highest with 55% thinning intensity layer, but the different thinning intensities had no significant effect on the shrub
layer species richness. On the other hand, Simpson index, Shannon-Wiener index and Pielou evenness index, the thinning
intensity value of each undergrowth vegetation layers reached the highest when with 55% thinning layers, while the different
thinning intensities had no significant effects among the shrub layers in terms of Margarlef richness index, Species richness
index, Shannon-Wiener index, Simpson index and Pielou index and herb layer in terms of Species richness index,
Shannon-Wiener index, Simpson index and Pielou index with different thinning intensities treatment ( P>0.05). The
dominant species in herb layer was Poanemoralis L., which is similar with those among 4 different thinning intensities. (2)
Appropriate increase of thinning intensity significantly promoted the density of shrub and herb layer under forest, and the
result shows that 55% thinning intensity layer was the best (P<0.05). The shrub and herb layer coverage was increased
first and then decreased with increasing thinning intensity, the increase of thinning intensity had obviously change on the
coverage of shrub layer, while it had no significant effect on herb layer coverage ( P>0.05). In conclusion, from the
perspective of restoring forest land diversity and forest ecosystem stability, 55% thinning intensity is more reasonable than

others.

Key Words: thinning intensity; vegetation diversity; Altai Mountain; forest regeneration
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TR T ) AR AR AR e AT 50 1 R WA o DRI , SRS LA BT R 2 L PP AR s IR B Rl TR S AR A 58 %68
G RV I3 M A [) 6] A B2 X6 AR AR B 520, 485 75 40 8 ) A5 AR AL A W o 4 B0 PR A B 24 b 2
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BN E, LJRIREN 29—69 em, AKX F TR AR BIA PUAA W75 ML (Laric sibirica) \PHAA R IR A2
(Abies sibirica) , [F) B} A4 4 PEAA B . 2= 42 ( Picea obovata) . Vi AH V. ZL A ( Pinus sibirica ) . PEAE HE ( Betula
pendula) % s BN HEARAEY) T 2A 4 22 ME 55 254 ( Spiraea hypericifolia) | 745 BE - ( Ribes nigrum ) | 5 i #E
( Betula rotundifolia) \gﬂw%?ﬁ%(ieosa spinosissima ) %:;Ezﬁiﬁ%igﬁﬁiﬂﬂﬂ%‘\ﬂ%(Poanemomlis) R R i e
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Table 1 General situation of sample plots

4= VAN 745 i YA 745 4
iR R THRG TR it REAASEE  RARIEE

Thinni Numb Aver. A K g 3l izl Pre cutting Existing
. nn-mnz, umber fverage -Veraz,e Altitude/m  Slope/(°) . op-e Canopy stand density/ stand density/

intensity/ % of stumps DBH/cm height /m direction ) ) 2
(Hk/hm?) (#k/hm?)

19 14+9 19.9+1.56 10.4+1.31 1962 22 [l 0.91 1550 1575

33 15+8 18.7+3.57 13.4£1.12 1860 20 B[ 0.82 1600 1025

55 64+8 19.6+4.48 10.7+1.41 1983 18 h[d 0.7 1008 975

62 27+7 31.9£2.75 17£2.73 2002 20 (k[ 0.41 1075 625

2.2 HEYZEEERN E
AT K Simpson ZAEHEFE ST Shannon-Wiener Z2FEMEFEEL  Pielou 395 FEFS BN Margarlef FEERE
SRR PR ZREE AT IR L SRR T .

Margarlef #)Fh =5 B H . M = (S - 1/InN) (1)
S
Shannon-Wiener ZFEEFEEL . H =- Z plnp, (2)
i=1
S
Simpson ZFEMEFEEL . D=1- Z P; (3)
i=1
Pielou 4] FEHE AL J, =H"/ InS (4)
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o, RA AT B BE s RF ARG s RS S AHXS 55 1

HAXTZ L = (B @ AMREL BT R BB RED) x 100% s FEXEIRURE = (B i 7R SR TT TP i B A YR BT A5 7o i
P S x 1009%

R T I EGE T A A TR R i AL, 10017
2.3 BEALES o

BT iR A Excel 2019 SEATHE BRI 1, 78 SPSS 25 44 ik 47 8N 2 5 22437 ( One-way ANOV
A) iR /N 3 2 5 0k (LSD) ) xS AN [w] ] £ B 1 Wi Z2 PR 119 22 5 12 2 1, SR Origin 2018 1],
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PR A 245 () 558 B A Rh 2 g R 4%, 7 19% 33% 0] 1K 38 i Ay 4 22 Bk 55 26 44 , 55% [l A58 1
BT IR 28 2L 4% |, 62% (1A 58 5 A P AR A JAA ( Juniperus sibirica) o P B A5E BE R 3G R AR @GR 80, 21
— U5 TR B W Fh 0 UM AE ( Linnaea borealis) Pl /R 2% /A 9% ( Taraxacum altaicum) 35258 ( Fallopia
convolvulus ) %5 it B A 4 1 7 32 18 | 1) — 28 = 15 R ER 5% A9 Al 9 an Bl /R 22 3B K 85 1 A6 % B8 B2 ( Geranium
albiflorum) | FAME Sk 3 (Artemisia carvifolia) T ( Sanguisorba officinalis) V8 ) V3 A1 3 i

F2 TREMEKEERTEYMHEREEE

Table 2 Understory herb layer species and its important value with different thinning intensities

Wy Fh 44 B S [RIA] A% BE R () F Z4E (V) Important value in different thinning intensities
Species name 19% 33% 55% 62%
A2 The herb layer

AR Poanemoralis 59.9 61.9 71.7 75.3
RS BEH Cerastium dahuricum 16.3 20.1 39.8 13.8
FIAEZ L Geranium albiflorum 12.7 5.6 22.9 21.3
M 3k Aconitum leucostomum 1.8 12.5 36.2 19.4
A4S Viola rupestris 18.8 0.7 7.3

Jt#e A€ Linnaea borealis 17.5 20.3

Bl /R 283 A Taraxacum altaicum 1.7 1.3

H2EH Fallopia convolvulus 2.4 1.6 0.5
fi B F Rubus saxatilis 7.3 8.9 7.4
BAT /R &SP W Alchemilla pinguis 2.2 5.5 26.3
HE Artemisia carvifolia 9.3 10.6 17.3
JEM-A H3E Bergenia crassifolia 4.1 6.9
YMAE Orthilia secunda 3.4 22.8
ZHTR otentilla multifida 1.7 18.1 47.5
WEIIT Antennaria dioica 8.1

W RK FEAN L Thalictrum minus 1.2 1.8
HHE RS Polygonatum roseum 7.1 9.1 1.3
KA S WA Androsace maxima 7.4 6.9
PP ER] Fragaria vesca 8.9

[53] PH- fE B Pyrorla rotundifolia 35.2

2T A% Vaccinium koreanum Nakai 11.5

WKV 22 /& % Polypodium vulgare 5.2

IR i 5 Vicia costata 11.8

45 Matricaria chamomilla 3 1.7
HiH) Sanguisorba officinalis 1.1 5.4
HHRARE Valeriana fedtschenkoi 10.7
H#EARJZ The shrub layer

GRS 4 Spiraea hypericifolia 22.8 11.9 5.2 12.4
PEAAR S H0H Juniperus sibirica 18.9 8 19.6
B35 Rosa acicularis 0.5

[E 4 Betula rotundifolia 26

PRI R 2R 2.4 Lonicera caerulea 38.6
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Fig.1 Species diversity index of herbs and shrubs with different thinning intensities
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Fig. 2  Coverage of understory herb and shrub in different Fig.3 Density of herb with different thinning intensities
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