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Main community characteristics of different types
of pine and oak forests in Baxianshan Nature Reserve
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Abstract: In order to explore the renewal potential, diversity degree and stability level in different types of Pinus and
Quercus forests in Baxianshan Nature Reserve and to clarify their relationships, three types of natural secondary forests,
Pinus tabuliformis forest, Quercus mongolica forest and mixed Pinus tabuliformis and Quercus variabilis forest were
selected in Baxianshan Nature Reserve. The structure and renewal potential of constructive species were investigated , the

diversities of different levels in communities were calculated and the M.Godron index was determined. The principal
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component analysis was used to develop an evaluation model. The results were as follows: (1) The DBH class structure
of Pinus tabuliformis population distributed normally in the mature stage but with little seedlings. Few seedlings of
P. tabuliformis were observed. The numerous seedlings and young individuals of Quercus variabilis, (). mongolica and
broad-leaved weed trees presented greater regeneration potential. (2) The diversity in arbor layer of mixed Pinus
tabuliformis-Quercus variabilis forest was higher than other communities, while that in shrub layer was the lowest. The
diversity in herb layer of Pinus tabuliformis forest was lowest. The overall species richness in the mixed Pinus
tabuliformis-Quercus variabilis forest is the lowest with the highest evenness. (3) The M. Godron stability indicated that
Q. mongolica forest was close to the stable point, while Pinus tabuliformis forest was far away. (4) The PCA biplot
showed that M. Godron stability was positively correlated with population regeneration potential and Alatalo evenness
index. The comprehensive characteristics of communities was ordered as mixed P. tabuliformis-Quercus variabilis forest,
Q. mongolica forest and Pinus tabuliformis forest. It is concluded that the population regeneration potential of constructive
species and species evenness take great influence on community stability, and the seedlings and young individuals of
Quercus should be protected during the forest management.

Key words: mixed Pinus tabuliformis-Quercus variabilis forest, renewal potential, diversity, stability, PCA biplot
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Table 1

Basic information of sample plots

LD THIFA R FABRIR ZE AR S BRAK
Index PF MPQF QF
MiE Forest age (a) 60 60 60
FEHLEL Plot number 3 3 3

R Tree composition 9 B 1 Z=-Hk

Nine pine one weed-oak
117°34'6"—117°34'4" E
40°11'43"— 40°11'41" N
P44t Northwest
Fi Middle slope

2 Longitude
I Latitude
17 Slope aspect
i Slope position

Wi Slope degree 17°~20°

WK Altitude (m) 650~ 680
P2 Average DBH (cem) 18.81+1.31a
S T Average height (m) 15.57+3.85a
MY Forest density (ind. « hm™) 2 300+35a
AR Canopy density (%) 92+8.5a

+ 42 Soil classification s+

Eluvial cinnamon soil

+JZJE ¥ Soil depth (cm) 21~36

Four pine three oak one celtis two weed

43 HR 1AM 2 A% 8 MR 1 /A 1 2%

Eight oak one pine one weed
117°34'6"— 117°34'02" E
40°11'59"— 40°12'01" N

Z<Fi Southeast
3% Upper slope

117°34'15"— 117°34'20" E
40°12'00"— 40°12'03" N
PURd Southwest
th3 Middle slope

16° ~22° 23°~27°
520~526 700~716
15.95+0.94b 16.52+0.63b
13.34+2.04a 14.08+2.67a
2 225+88a 2 175£123a
89+5.7a 85+6.4a
Wi - WiEE L
Eluvial cinnamon soil Eluvial cinnamon soil
25~34 20~33

I ARTFHF AR RSS2 B3 (P<0.05) , TH,

Note: Different letters indicate the significant differences among communities (P<0.05). The same below.

J1 BEEZREETE R LA I M. Godron A2 58 P48 bR itk
o bR e, TSR AR AR AR AN RRAE 1] £, L)
i 2 > F o s A AR bR AR IR T v o] 3 AR sk (3R
NS PR FIRIAHODGE | BT Ab R PR R 7R 5 3253 B AR H]
D5 1] Ta] de o s 30 A A Al 4 805 B B s i o
15 01 Hk (Leps & Smilauer, 2003) .
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Table 2 Species components and importance values of different forest communities at three levels (top five species)

. AR PF FARRIR SR MPQF SRR QF
JZ
Layer
YRl Species HEAE IV Y Species EEE IV YR Species HEH 1V
TRz IR 57.27 LA 33.31 SR 52.01
Arbor layer Pinus tabuliformis Pinus tabuliformis Quercus mongolica
it 7 21.52 T B R 33.09 MR 39.14
Populus davidiana Quercus variabilis Q. aliena
PNUNEL 17.47 PNLEN 32.79 LA 24.47
Fraxinus rhynchophylla Celtis koraiensis Pinus tabuliformis
MR 14.46 A 19.19 PNONEL 8.21
Tilia mandshurica Tilia mandshurica Fraxinus rhynchophylla
RAA 13.52 i 7.35 ERER ] 6.01
Ulmus macrocarpa Quercus dentata Carpinus turczaninowii
HEAZ ik 115.38 ZAHE T 42.62 i AT 31.70
Shrub layer Vitex negundo Lespedeza floribunda Grewia biloba
KA i 20.73 R 41.91 2R 18.72
Deutzia grandiflora Flueggea suffruticosa Flueggea suffruticosa
=RGERA 17.50 iES 19.86 Lk 18.19
Spiraea trilobata Vitex negundo Ampelopsis sinica
s 12.74 AREE /A ilifE 18.04 /N i 14.87
Rhamnus davurica Hydrangea bretschneideri Deutzia scabra
R 8.22 X6 TR, 16.19 SULEA R i ] 13.74
Tetradium ruticarpum Acer palmatum Rhododendron mucronulatum
FAR SRR 30.17 B 19.92 [ 3 31.70
Herb layer  Oplismenus undulatifolius Carex tristachya Viola pseudo-bambusetorum
B 18.11 W g 55 19.69 Wt 18.19
Carex tristachya Menispermum dauricum Paitrinia scabiosaefolia
ki 17.67 FIREH 19.09 AT REA 18.72
Clematis heracleifolia Discorea nipponica Saussurea nivea
SR E 13.94 HALE 17.09 £ 14.87
Thalictrum aquilegifolium Artemisia annua Aster tataricus
=l e d 8.56 LYY 7.6 for o 5.8
Rabdosia excisa Viola acuminata Iris tectorum
1 000 i ~ 5000 1 i 5000 -
& wmm AR Pinus tabuliformis - Pinus tabuliformis & m i#R Pinus tabuliformis
E = 7&K Weed tree g 4 000 o Bk Quercus variabilis E 4000 o5 ik Quercus mongolica
. 8001 . m 24K Weed tree . 3000 m4 AR Weed tree
. 3 .
M—g M.E:;OOO Jm'22000
gz it 22000y d BRI g 21000 s IR
® 5 z ! MPQF  #Z QF
=5 400 PF @3 500 & %z, 500
= g =
5 € 3
= 200 = 5
2 S 2
E I'I 4 E
0 0 T - 04

B RUH Alatalo 45 550 /ME H BEAE Il AA MK, Shannon-
Wiener 5 505 /ML H BLTE S5 AR AK, H 5 BRIR

I I IMIVV VIV X
Mf2%:4% DBH class

&l
Fig. 1

1

I O ImMIvVV VIV X
Myiz%:4% DBH class

AN TR R R Vi S AR b Bl R AR 2 45

25, EHEARJE

I I IMIvVVVIVI W X
My%:5% DBH class

Population DBH class structure of constructive species in different forest communities
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KA 52 T BRAR, P BR TR 38 MK B /) 5 Simpson 45 £
DL K Alatalo $5 50 1Y 5 AR (E 24 3 B8 78 il A4 AR,
Shannon-Wiener $5 51 i I AEL ) B0 7EFA BRI AR, 1T
3R W E 2 . TERAJZE T, Alatalo 45 %
DRAR H I AE FA BRI A AR, A 48 A die R A 1 1
PAESE IR

AN A2 IR Z P8 BOMALUS 153 203 V5 SR
B, Hob  MABRIE SERIE TR BV Margalef 45 %5 i
{(SUTITIRTi I /A N | VI N/ W = S < . 5 R & N
Shannon-Wiener $& £ 1 Simpson Z £ F8 EE A A
FERUMRAY 0] TG i 3 25 5%, 17 Alatalo 35 %508 K AE 1
IAEAMRIR AR, H 5 A ARAFTE i 35 25 57
3.3 M. Godron 2 E M5

Xt 3 AIIE A 11 S A 30 250 22 BURIRR X6 0L ) 2R
FRAERT A BE 2 A~ HR (B 09 30 TR A7 1 3 it e At
PRI FE 4 iR, MEMXRBERHET
0.95, KPS RCREAF, 3 FhFs il & 5 Bk
y=100~x FY3Z i AL AR 1 fiv 125 £ 5E £ 20780, | &
2 AL 3 B AR AR IR Ak TR E RS T S AR
JE s IR 8 d5c T 1Y) 2 5l AR AR (19.86) , HCH
FABRIE A HR(20.59) , TTHAS AR AR S , 2 20.96
3.4 BEBUEERS W

X 5 R A I5 RRAE 9 6 T IH R AT 3 LA AT
b B BT B W 0 R A/ e SRR T ML
Godron A& € PR I & fH 5 20/80 o i s i B =X
PR B BBV IR HE b . BT 3 v B e 3R
VNS I ST O SIS O = NG S = R ST |
Alatalo $8%% 5 M. Godron Fa & M 5 B¢ 9R 1F AH 14,
i B R %) TEHT RE 0 AN 2R 1 38 ) B X
HREE RA IEE M. 6 BHEIRFE4ESS | Al 2
A5 A T 22 Y BT RN 87.7% , REE I
B AE 7 i B R v ) R AE L, P RO R B
#41 M. Godron £ 5E E M Alatalo ¥ 5UFESE 1 F4
Y P 200 {8, 43 9 S 0.997,0.904 F
0.876, 1fii Margalef #& %, Shannon-Wiener #§ % Fl
Simpson R EAESE 2 40 8 M T2 {H 38 5, 43
Sk 0.840,0.943 1 0.727, t &l 3 Bl A1, FT iR A
(AN ARIE S PRAE ML 180 40 A 76 55 1 SRR, U W1
T 2R R IL T IR 52 ARARRE 7%

4 5 Ew

FELAI R 9 2 ) ol ) A, HG 22 S 2 oy LK
14 ) o o 2K R0 25 4 T e 0 (A A RUAE S 2019)
TEABIFTE v, AL BAFE A 1A A2 2 465 1 30T D) 1 25 43
A7, U6 B a2 R RE Y AL TR O S (AR
2017) . SR, Va4 2 MRS G i S b JE
TR = 7, X AT e B TIMAA S AE B0, HAEAR A
FE 0.4 UL ERAR I MELL A K T sk, S ildadiom ke,
PABRIR S MR AN 52t AR AR ¥ 401/ WL L #5 1mi , 3 PT B
5 e PR P B A5 A e 1 A o P e AR R T
R AP O (TR EIMBR 77 ,2000) o #8 JE AR (5
BRI S5 T A DL R R AR R
BERR S5 AR HL SRR 2l v B RIS 22 Ol HE R
by DX AR RS E R A T SR B R R, XA
A BGZ R T 1Y P b DR R A 0 MRS D D R v
B 18] 19 3¢ 2 ( Caldeira et al., 2005) . 5K &3 55
(2015) X} K B 11 = ¥ #2 ( Picea jezoensis + Abies
nephrolepis ) 1SS WA I J5 o % B, ST 1 88K Y
HE T8 H SRR E PR R

TRV o 2RI R T REVE TEZH R 454
YIRe M 82577 1H 1Y) 22 5% ( Ghaley & Porter, 2014)
AT R I, AR IR SS AR TR R JZ W) Fh 2 6 ¥ f
fE, TTHEAR 2 e i, X A] BE 5 &8 40 e it 44 b i A
FZ, K DBHSS5 em AR T /N A B b
AR, SRR (2014) WA, SR Z B &Y
FEEEE B RNERE LR, mAREY
T = 5 B2 A 22 R M S B IR (B 38 Hh IR AE T A AR
X AT RE R H T A PR R R R AT R i BR A T AR
TR A E A (B AESE,2010) SR, AN
JE R B )RR T 0 DT RS AR A S SR A2
IFETT AR I B Z FEPE R I, A AR TR S8 MR V%
Wb i o) B ey, BRI VR B S 0 D g
FEVE (FRHESS ,2016) . —BIAh , 20 BEXT e & AR
EPE R IR BEAE 32 v RE Vi 52 2 TP s 9 52 )
(Hillebrand et al., 2008) . 2] B & BEv% &
ANYIRR VR HT 8RB T 805 20 G R0 0 T T
5 B A AR I BROR (5K B AN B KA, 2016)

M. Godron $i§ B AT V% S AR AR M AR | S T
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Table 3  Diversity indexes of different forest communities at three levels
= v -
E;je\r ﬁifmu nity Lo L b £
T2 THFAR PF 1.83+0.05b 1.81£0.43ab 0.87+0.03a 1.05+0.09b
Arbor layer WABRR A HR MPQF 2.15£0.05a 2.07£0.32a 0.88+0.02a 2.09:0.16a
SEiTHRAR QF 1.95+0.11ab 1.66+0.19h 0.87+0.05a 1.81+0.12ab
N IMFARK PR 2.67+0.09a 1.41£0.38a 0.64£0.12a 0.8620.11a
Shrub layer WABRIR S hk MPQF 0.88+0.10¢ 1.14£0.27a 0.86+0.09a 0.88+0.07a
STERMR QF 1.96+0.06b 1.56+0.22a 0.82+0.13a 0.89+0.03a
ARG WA PF 1.57+0.07b 1.13£0.12a 0.59+0.05a 0.71+0.13a
Herb layer WAKRIRZE AR MPQF 1.65£0.08ab 1.1420.18a 0.58+0.11a 0.87+0.13a
SEiTiRAR QF 1.93+0.12a 1.30+0.16a 0.69+0.06a 0.68+0.12a
T #4918 IMFARK PR 1.97+0.09a 1.55+0.12a 0.74£0.06a 0.910.07b
Weighted means WABRIR S hk MPQF 1.71£0.11b 1.61£0.17a 0.80+0.11a 1.48+0.13a
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Fig. 2 M. Godron stability simulated curves of different forest communities
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