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Abstract; Western Sichuan’s subalpine forests serve as the ecological barrier for the upper Yangize River. Vegetation
restoration in this region mainly involves artificial and natural methods. Analyzing the dynamic changes in species
composition and community structure under different restoration modes is crucial for restoring and reconstructing western
Sichuan’s alpine forests and forming a sound forest management strategy. Using field survey data from the Mountain
Ecosystem Positioning Research Station in Maoxian country, this study analyzed the community structure and diversity in
Pinus armandii plantation forest, Pinus tabuliformis plantation forest and naturally restored secondary forest from 2005 to
2020. The results showed that: (1) The number of species in the arbor layer increased under different restoration pathways,
with increases of 11, 7, and 8 species in the arbor layer of Pinus armandii artificial forest, Pinus tabuliformis artificial
forest, and naturally restored secondary forest, respectively. (2) In the Pinus armandii artificial forest, the important value
of Pinus armandii decreased from 48.06% to 31.1% , replaced by the native broadleaf species Corylopsis willmottiae , which
increased to 21.62% in 2020. The important value of Pinus tabuliformis in the Pinus tabuliformis artificial forest gradually
decreased from 43.59% to 29.76%. In the naturally restored secondary forests, the native species Quercus aliena gradually
became the dominant species, with an important value of 19.9% in 2020. (3) In Pinus armandii artificial forest, Pinus
tabuliformis artificial forest, and naturally restored secondary forest, the temperate zone components accounted for 71.43% ,
80.77% , and 84% of the total genera, respectively, exhibiting clear temperate zone characteristics. (4) The arbor level
structure in Pinus armandii artificial forest and Pinus tabuliformis artificial forest exhibited a skewed normal distribution,
whereas naturally restored secondary forests displayed an inverted J-shaped distribution with a predominance of small-
diameter individuals. (5) The heights of arbor layers of different forests showed an increasing trend during the 15-year
period, which was as follows: Pinus tabuliformis artificial forest > Pinus armandii artificial forest > naturally restored
secondary forest. (6) The Shannon-Wiener and Simpson indices for the arbor layer indicated significantly greater diversity
in the naturally restored secondary forest compared to the two artificial forests. The Pinus tabuliformis artificial forest had the
highest richness and evenness indices among all four diversity indices in the shrub layer. In the herb layer, the Pinus
tabuliformis artificial forest exhibited the highest diversity, with no significant difference in the evenness index. In
conclusion, the recovery rate of the artificial forest was greater than that of the naturally restored secondary forest, but the
naturally restored secondary forest was more capable of renewal and more conducive to the preservation of diversity. The two
artificial forests were gradually replaced by evergreen coniferous forests and the naturally restored secondary forests were

replaced by broad-leaved evergreen mixed coniferous forests.

Key Words: community succession; species composition; community structure; restoration patterns; subalpine forest
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Table 1 Basic information of 3 plantations

FEH A2 B G HIZ7 TR ARt
Plots Latitude and longitude Altitude/m Size Stand age/a
AL A N THK Pinus armandii plantation E 103°53'41”,N 31°41'38" 1891 50 mx 50m 20—30
A AT AK Pinus tabuliformis plantation E 103°53'54" ,N 31°41'49" 1838 30m X 40m 20—30

9 SRR A2 (1 YR 2 bR Naturally restored secondary forest — E 103°53'33", N 31°41'41" 1860 30 mx 50m 22
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AR AR 3 AFER 2 AETEAY 1 Uk, ABFSE IR 2005 4E 2010 4F 2015 4EF1 2020 4F 5 W8 4T 407 o
1.3 Hula ik

2 18 S s 0o} B R 00 8 %) M B DX 2R 0 B R 20 e e LR = 2R MR AR AR R A T X R R AE S AT
KU AR 2 A A i 2

http ; //www.ecologica.cn



3474 xR 44 %

TEARJETE B = (X 22 B+ R HIEE + A X 35 ) /3

TEARJZ A JZ T AR = (AR 2 B+ AR XRURE +AH X 55 ) /3

FARS 2 B = (BB RIBREL BIr A Rl LSRR ERD) X 100%

FHXSHIE = (FASFR IR/ B A Fof ) A3E ST ) X 1009%

FERT 235 B = (Aol A A P ) e A T B/ i A o A% 1) J v T T AL AT ) > 100%
FHR 26 B = (LSRR A 22 B2/ B A iS55 B2 ) X 100%

RS BO TR AT

Margalef 5% M=(S-1)xInN
Simpson F84K ; D=1-Y P
Shannon F54X . H=- )Y P, xInP,
Pielou 215 BEFR 4L J,=H / InS

K, S HE—HETr g N A YRR MAZ AN P, OSSR AR 2
i Ff] Microsoft Excel 2010 F1 Rstudio #4464 75504 193 B 4347 ,Rstudio # {4 #1 Adobe Illustrator 2021 %44
2,

2 HRE5SH

2.1 YR AR

AR S BRART T A2 W) BSOS 52 BRSE a3, AR LA N TARTR AJZ W Rl i 6 R 13 17 i, il
FANTARH 3 FCE] 7 B, AAMRE A AR 11 K 2 19 M (3R 2) o i 2B X Te RZ i Wb ik
ARJZFNFAJZ o B HE A AT TR AR AT 0B (1) R B LA N TARB TR AR Z 58— e 3Rl
EF MBS FRAE LA ( Pinus armandii) 5T 2 5 PR RS HE 3, N 48.06% A2 31.1% , 11 £ £ [ i Ff g
JIIEAEAE ( Corylopsis willmottiae) TEEAN ZE 2020 4ERF E 8K 21.62%, A AN TARRI TR AIZ o A ( Pinus
tabuliformis) AR (B ( Toxicodendron vernicifluum ) B EAR B 5 , {H I A2 5 B AH 32 87 FEAIK, A\ 43.59% [% &
29.76% ., M 2015 T 4R, HoAth Fe AR UN LA ( Salix heterochroma) 55353 4% ( Rhus punjabensis ) ek s 3k A
AN TAARTEARIZE . ASRIRE WA TRAR)Z B, B VEBR (Acer davidii) I AE (Acer sinense) L BHE
(R 25 T R 300 A, 7 M T (N 27.61% F5 & 14.54% , AR B (0 M\ 21.02% 5 5 6.02% , 58 14 it 4
( Quercus aliena) GTE S SRR, 2020 SR EEEI E K ( 19.9%) . Bt 5 e R R A , WA N TR AZY)
T4 I N TR B A b B S AR, & R R b B (B T . A SRR AR AR R ik
THEARJZ I & A AH) VU )1 5 A4 AL A R S Bl A ST AR 2 b B T

HEIFA N AR REAR Z )R BE G RS DA/ LIRS 3Rt L ARHE 2 RSy b 22 00 S 1808 (it
FEYIF  WN%E JL T 3k ( Leptopus chinensis) KM% 5 ( Deutzia longifolia) 5 {MFA N T ARAGHE AR JZ DL #E2Al 2B
BAREZ  fEE R T, 220 24 (Lonicera ligustrina ) \FEM JE3E ( Viburnum betulifolium ) F1 58 4 i 45
(Quercus aliena) fiHEHEARZ LN HAL ; H IRVRIZ U EARTEA R LU R LA BRHIMEARH S 2, Bl E
MR 3Z BN KKK, LA 2 = e, 0B 4% ( Corylus mandshurica ) FVEE R HER S .

B R PRI EE A A N RS 1 SRR S A A bR A LA N TR, = MR AL REA JZ W Rl 22 A ik B
Yif, AEIIAA N TARFEA Z YR BB ]S, B IR ER 58 10 74 7 AT 3. ( Rodgersia sambucifolia ) B2 R0 T41
it iz, AH HEAE G O A BT TRt 41.03% K2 21.95% A N TARFA Z v 5 W MRS 1 Rk
¥ (Anemone tomentosa) i ¥E T AXHEF . AR IR AEMRELAZ W b B 45 B K ( Parathelypteris nipponica)
FPY R TAT R AR LA TR A7, B2 2 Al Ik 88.2%

http ; //www.ecologica.cn



8

IR AR VY L AR TR VK S i A ol 2 BRI ARV 45 40 sl 5784k

3475

x2

=EMEH B MYETN

Table 2 Changes of family, genera and species numbers of the three forest types in the Dagou Watershed, Sichuan Province in 2005—2020
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Ve Fl [ o # [ i 7 [ o
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2020 17 22 23 22 47 56 18 25 25
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Fig.1 Species composition and change of importance values of three forest types in the Dagou Watershed, Sichuan Province in 2005—2020
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Table 3 Changes of distribution patterns of genera in the three forest types in the Dagou Watershed, Sichuan Province in 2005—2020

S AEIAA N TR AR A TR HARMR I R AR
A IJIT - Pinus armandii plantation Pinus tabuliformis plantation Naturally restored secondary forest
real-types

P 2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020
IR il Cosmopolitan 1 1 2 2 2 2 3 3 1 1 2 1
292 i 346 Pantropic 3 7 5 5 3 3 3 1 3 4 3 3
R AV s N o B g
Tropical ~Asia  to  Tropical 1 1 1 1 1 1 1 1 1

Australasia Oceania

73T Y (EBE-Th R PY )

i 1 1 1 2 1

Tropical Asia (Indo-Malaya)

Pl iy (2—17) /Mt

Tropical elements (2—7) 4 9 7 7 4 4 6 2 4 4 4 3
sub-total

8. Lk A

North Temperate

9. ZR M AN AL 55 Ui ] Wt 4341

East Asia and North 2 2 3 3 3 2 2 2 1 1 2 1

America disjuncted

10, IH AR A A

13 15 14 15 12 12 18 16 13 14 14 11

1 1 1 1 1 1 1 1 1
Old World Temperate
11 4
(ﬂn?ﬁﬂz{}”ﬁ%ﬁ 1 1 1 1 1 1 1 1 1
Temperate Asia
4
14%:\%]&%'? 5 5 6 7 1 5 3 3 4 2 7
East Asia
R ALy (8—14) /it
Temperate elements (8—14) 22 24 23 25 18 17 27 21 19 21 20 21
sub-total
15 PR R 1 1 1 1
Endemic to China
&it
27 34 33 35 24 23 36 26 25 26 27 25

Total
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Fig.2 Changes of Diameter at breast height ( DBH) distributions in the three forest types in the Dagou Watershed, Sichuan Province in
2005—2020
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Fig.3 Changes of height distribution of arbor layer in the Dagou Fig.4 Changes of height distribution of shrub layer in the Dagou
Watershed, Sichuan Province in 2005—2020 Watershed, Sichuan Province in 2005—2020
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