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Abstract: Spruce-fir forests are one of the best protected areas of forest vegetation occurring on the eastern
slope of the Yulongxueshan (Jade Dragon Snow Mountains). To further understand the spruce-fir species
composition and community structure, a 25 ha (500 m x 500 m) forest dynamics plot was established in the
Yulongxueshan Provincial Nature Reserve by the Kunming Ingtitute of Botany, Chinese Academy of Sci-
ences and Administration Bureau of Yulongxueshan Provincial Nature Reserve from 2012 to 2014, according
to the standards from the Center for Tropical Forest Science (CTFS). In this study, we analyzed the flora,
community composition, structure, DBH size-classes and spatial distribution based data collected from all
woody (excluding bamboo) plants with DBH > 1 cm. Our results demonstrated that a total of 47,751
free-standing individuals with DBH > 1 cm were recorded, belonging to 62 species, 41 genera and 26 fami-
lies. The north temperate distribution plant contributed to the most significant floristic characteristics. In the
plot, the 18 species with importance value (1V) > 1 contributed 90.24% to the IV of the community. Based on
the vertical structure of plant heights, the community was divided into four layers. The dominant speciesin
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the canopy layer were Abies forrestii, Picea likiangensis and Quercus guajavifolia, which exhibited a pattern
of ridge type and a reverse-J shape in DBH size-classes structure and strong regenerating capacity. Gamblea
ciliata var. evodiifolia, Acer pectinatum and Padus brachypoda occupied the sub-canopy layer, and could be
the constructive community species in some fragmented habitats. These species were lacking small DBH
trees, so their populations are predicted to decline in the future. Sorbus prattii, Viburnum betulifolium and
Rhododendron yunnanense dominated the sub-tree layer. In the shrub layer, Berberis fallax consisted of the
largest number of individuals and accounting for 59.51% of the total number of individuas; together with the
highest importance value, accounting for 22.75% of the total 1V, and DBH size-class distribution in a “L”

shape.
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Ell ERZEWZAFH25 hattith i B R=EE(E)MESLE(H)
Fig. 1 Location (left) and contour map (right) of the Yulongxueshan spruce-fir forest 25 ha dynamics plot
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Table1l Species composition of the Yulongxueshan spruce-fir forest 25 ha dynamics plot

£l Family

J&% No.of genus  F1% No. of species £ Abundance =l Basd area(m?) FEH Importance values

/NEER] Berberidaceae
FARL Pinaceae

BAR Caprifoliaceae
ARl Rosaceae
5531 Bl Fagacese

PP RL Aceraceae
FLES4ER} Ericaceae
TNEl Araliaceae
X%} Aquifoliaceae
AR Sabiaceae
ZEkfERl Hydrangeaceae
¥k} Lauraceae

Tx#%l Celastraceae
HEEFAL Grossulariaceae
B Labiatee

AHERE} Oleacese

Fi%k- &} Schisandraceae
L ARl Taxacease
EHEA Ranunculaceae
L% %3R8} Cornaceae
Bl Sdicaceae

Hi%} Cupressaceae
AjZ5%L Paeoniaceae
%%} Compositae

WEFi ekl Stachyuraceae
AL Tiliaceae

it Total

P R RPRPRRPRNRPRPRPRNRPRRPRPREPNRNRREREN®W-ALAER

I
pury

3
4

PR PRPRPRPRNRPRERNRENNNRENRNOGRR S

(2]
N

28,697
5,837
2,888
2,014
1,324
1,315
1,265
1,243
656
605
528
402
374
277
130

47,751

5.05
612.32
7.46
4757
323.03
67.32
17.33
67.50
0.32
0.77
251
3.39
1.20
0.16
0.02
0.49
0.03
0.72
0.00
0.11
0.03
0.01
0.00
0.00
0.04
0.12

1,157.47

23.34
26.02
8.21
7.67
12.04
5.68
2.83
4.93
1.40
1.48
1.70
1.40
131
0.84
0.35
0.23
0.14
0.19
011
0.04
0.02
0.02
0.02
0.01
0.01
0.01
100

#2 ERZBWRAIHS hatfit F AT FEYE S H X LR
Table2 Distribution types of spermatophytesin the Yulongxueshan spruce-fir forest 25 ha dynamics plot

A IX A Areal types

FHI No. of family

1 tHF 4 Cosmopolitan
2 3z #ali Pantropic

3 RV W HGH) K& AR JE MW Tropical & Subtropical East Asia& (South) Tropical

Americadisjuncted

4 |H{EF#H Old World Tropics

5 P LI 2 s KU Tropical Asiato Tropical Australasia Oceania

6 M ZE H AR Tropical Asiato Tropical Africa

7 AR R =Tk, KPR S (F IEI) Tropical Southeast Asia + Indo-Malaya

+ Tropica South & Southwest Pecific Island (Tropical Asia)

8 JLif s North Temperate

9 AR K ALSEAINT East Asia& North America disiuncted
10 IH 5 EH# Old World Temperate

11 &M Temperate Asia

12 i, PEIEZE T Mediterranean, West to Central Asia

13 F1iF Central Asia
14 % EastAsia

15 FE454 Endemic to China

16 R ERHGH LAM Aok 2 B0 A Extratropical South Hemisphere disjuncted or dispersed
17 BRI S5 B W Tropical Africa& Tropical Americadisjuncted

18 2§tk Holantarctic
&1t Tota

6
3

2

J&%L No. of genera

1
2
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28 TLN(Gamblea ciliata var. evodiifolia). & A
(Acer pectinatum). PtiFE{EHk(Sorbus prattii). il
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5 R 180.18%; it 5008k () Hi 13N il 2 A1 Ky
43,193Fk, A %11190.45%. #id 1008k (11T 28N
Fhz F12446,989k, (4 . %111198.40% (&12). BN
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WA A9, R A 224N, 4l R R R
31.15% H1 35.48%, A& H 43 ) 5 S A AR )
3.84%710.30%; MAEEEAUNIMRIIG 4R, LR
K H1116.45%.
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Fig. 2 Cumulative distribution curve of species abundance in
the Yulongxueshan spruce-fir forest 25 ha dynamics plot

Table3 Specieswith the importance value > 1 in the Yulongxueshan spruce-fir forest 25 ha dynamics plot

Yokh 2%

Species

FEXF AT
Abundance Relativefrequency Basa area(m?) DBH (mean + SE) (cm) Importance values

Mamrimin A P

B/INBE Berberis fallax 28,416 8.31
JIEAKS Abies forredtii 5,207 7.78
82} 4k Quercus guajavifolia 1,324 5.45
WYL =42 Picealikiangensis 596 4.78
R H N Gamblea ciliata var. evodiifolia 1,065 5.84
B Ui Acer pectinatum 958 5.32
P9 EETEMK Sorbus prattii 915 5.80
HEM-3€3%  Viburnum betulifolium 1,114 5.91
A% Rhododendron yunnanense 1,162 3.47
FEAEA 4 Padus brachypoda 328 2.74
JE 24 Lonicera tangutica 671 4.02
WYL LA 1E Philadelphus calvescens 528 3.77
[k 47 llex delavayi 656 2.79
& -7 KU Sabia yunnanensis subsp. latifolia 581 2.82
miliAR2ET Litsea chunii 372 2.89
WBAEAEMk Sorbus hupehensis 309 2.67
21E 7 Euonymus porphyreus 366 2.95
475 2.4 Lonicera webbiana 265 2.59
ZEME A Dipelta yunnanensis 385 1.88
Hfth Others 2,533 18.20

St Total 47,751 100

4.98 1.44+0.00 22.75
379.53 19.63+0.32 17.16
323.03 45.09 + 0.90 12.04
225.75 50.84 + 1.94 851
66.66 25.74+0.36 461
50.16 23.30+0.36 3.89
12.36 11.78+0.19 2.93
153 3.78 £ 0.05 279
16.73 10.95+0.23 245
25.92 28.46 £ 0.77 1.89
0.54 2.78+0.06 1.82
251 7.08+0.14 1.70
0.32 220+ 0.05 1.40
0.39 2.63+0.05 1.36
2.85 8.56 + 0.26 1.30
6.43 14.65+ 0.40 129
0.91 5.05+0.13 1.27
1.38 6.94 +0.26 1.09
3.19 9.64+0.18 0.99
3231 - 8.77
1,157.47 - 100
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Table 4 Top seven tree species with the maximum number in
the Yulongxueshan spruce-fir forest 25 ha dynamics plot

7N ER Y Bl A5
Accounts for the

YFh Species proportion of the total
number of individuals
(%)

fR/NEE Berberisfallax 59.51

JINE¥F Abies forrestii 10.90

T82}-#% Quercus guajavifolia 2.77

ZHiftES Rhododendron yunnanense 243

MEIH-3%3%  Viburnum betulifolium 2.33

RGN Gamblea ciliata var. evodiifolia  2.23

B Acer pectinatum 201

HAth Others 17.81

Lats, HRRZHE %, DBH>50cm. >80cm
F1> 100 cmif) 43734 16018k « 6148% 12200k, (5 FTH
Y)#MDBH > 50 cm. > 80 cm#1> 100 cm Mk )
94.01%. 98.87%#1198.65%. %M #FhE . R4
B3 TN, 4E A% B 2= (Padus brachypoda)ik 2., /b &
B K42 ANME, DBH > 50 cml1> 80 cmiff) M4 5l
X5 4.76%F10.16%; J BB /N BE 1Y) B 2 AE R b Y
HESE —, (E B o b T AR 2 R A 4.98 m?, P
DBH:#1.44 cm.

FEHLBEVE B ST 7 45 . FRZERITRAR
FEENEE, BEaMF, WE > 30 m, Wid & fE2
7E40 mA A, ANHIIE50-55 m, MR )IEA
12+ WE2HERS IV A2, EEEHEL 2 5INE2, 3.
i, Ho, JIVEAIZ VR, T2 E. SUE.

MW A B EE AR AL T AR LA AL . 3R Z
BITRARZZBINZE, A1040Fh, B E7E15-30 m [H],
AP R TN AN s, B HEA 55
FEEeAL; LhAh, TR 2R B WL Ah, B2
EHEA 1007 . RARZRIFRARZ IR, 200
Fh, B EIAES-15 miE], PP P REAEM . At
YTk mEALEY, EIEEHEA T, 8. o, HEKRE
BT =, H250F, BimrEs mEL T, (RBFZ
fr/NEE, MR R BB B ORI O L
TR A FIFARK AT B 3 A S 1R 28 130
25 RRLEH

TS AL )7 2 DBH N 7.50 cm, i KA
167.52 cm. FrAMERFLSAAZ 25 3 2746 (E3),
bt DBHEF G N, AN &b, = K
BONFEE . DBH < 2 cmP/MAKIEAR 2, i HAh
TRz M, HEAMAEI58.47%; 1 cm < DBH < 3 cm
M | 01068.19%; 1 cm < DBH < 5 cmfft M 5
RH76.24%; 1 cm < DBH < 10 e AN 5 a4k
#11183.61%; MDBH >10cm. >20cm. > 50 cmfil>
100 cm ) A~ 1A i o3 A o e S A4 £ 17.54%
9.92%. 3.57%7%10.47%. FH:H', DBH > 120 cmfJ /M
4 728k, DBH > 150 e 43 5k

MWHIE I HR D ERE, BAWZERRHNEH
AHIAF. EMREFHIMEH27.01 cm, BH 31
S5 T H(E4A), Gt fRE, 47.25%7H169.14%
RISy IEE 1 7E1-10 em. 1-30 cmiil; BEAR A
28.25%[ 1AM 43 A1 7. 24-87 emif], FL&k kg 73 A 2042
BEE I, BAMEYCT 2 53164 £ 0.868k%,

E3 EAEZWZRALHMS hatt it A MHEIER S HE(A)FIER Rt 2 HE(B)
Fig. 3 DBH size-class abundance (A) and cumulative distribution (B) of all tree species in the Yulongxueshan spruce-fir forest 25

ha dynamics plot
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B4 EEBWRLHEMS hatt it B ZEE S EHIREREN

Fig. 4 DBH classdistribution of different vertical layersin the Yulongxueshan spruce-fir forest 25ha dynamics plot

RN . EWARZ R R 2 IERS" 7010 (K 4B),
1£18-26 cmii] JE A% = 06, 63.98% 1 4> 44 4R R 7
10-30 cmiil, “htfase, BA BB EMEZE. &K
WZ AR I HAL” 341 (Bl4C), fEDBH = 4 cm
Ik B fy b, 2 Ja B R 3K SRR, KA
R FEREMRE A R L 8L (&4D), 84.28%
FIMMAESEFEDBH < 2 cm; 98.28%f(MADBHS
T-1-5 cmii]; DBH > 10 cmff/MA3t128%k, 125
0.40%, 1% /2& 52 HEAZ (A i A 1 R K | 29 BT S
WP BB I HE 4, FEHL N 9N A W Fh 1) 42
G oy A W] LU N5 (EI5): (1)fE1T B oA,
NEAIZ(A), 1ENERER, Hemaesiae,; ik
B3 A4, g F¥R(B). WYL =42(C), EAIRAE)Z
P AP, IR R, MERERZ,
R BER D, REREEEY, () “IEA"H,
WRZGE HMD). EHABE). PERIEME), A
R ETHRERRAYF, HEmfae, Uhagh
F, BRZ RBLANMEG; (4) “TAFA" B, iHent 32

#(G) Al = Fa AL BS (H), BATTZ AR ZE L35 4 Fh,
ERIBR Ao ) AR BLRR A1), L8 K24k, (B) “L" 2,
W /NEE(L, EREARZHRIAYM, MR EEE
FZEDBH < 3 cm, 1599.38%, DBH > 5 cmifMAAY
5k .

3 it

T E LR SRR AT AR, R REE,
X R LB A A A, S A, (B R
RN RS ~ 2RI e AL 2 ) W7 Fs 73 55 A 70 A (SR AE i
&, 2003). MAFPEEE EERE, BT A L e e
ZLRAMR25 haffHb i 520 (7 o5 BREE, 2008) 11 7% K 1l
It 7 P i P VR AR AR 20 haf b 1 58 (Xl 245,
2011), izE/b TR L SR E AR 20 hal b 152
(MERA %, 2010) vy I Ll o I 45 5 £ i 14k 24 ha
FEHL ) 1595 (R #ESE, 2008). T B Ay g B 21y
PERYARLS hatf i i) 2235 (F Xk &5, 2014) F1 75 XU 44
A T AR 20 half Hh 1) 468F (24 [ £ %5, 2008). M4
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E5 9MMEBRMFHRREHE. A, JIJEAT; B, 1834k C, MiL=42; D, REHERM; E, Ewi; F, FERER; G, #it

X% H, =rttas; 1, BhEE,

Fig. 5 DBH size-class distribution of the nine dominant species. A, Abies forrestii; B, Quercus guajavifolia; C, Picea likiangensis;
D, Gamblea ciliata var. evodiifolia; E, Acer pectinatum; F, Sorbus prattii; G, Viburnum betulifolium; H, Rhododendron yunnanense; I,

Berberis fallax.

BB A R E, B LA e B A
FHF 28278, 2050 b A R R E 1)
66.67%H153.13%, 5 65 1L A 1 B JE 1K) 46.15%
F141.46%; £l IFE AR 2 ARRTER R
VAL EE, XA S K AL SR B
BHFI AR P i & BA w1 BEAR B R 7 R4,
2008); 5 5 4 R L A [F) AR R
T I FE AT BSIERHE B K A LA, TP
KA A AR A E A2 BB .

T E AR X RRFAE S 2R R WL BRI T 7
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Appendix 1 Checklist of woody (excluding bamboo) plants of the Yulongxueshan spruce-fir forest 25 ha dynamics
plot

5
Y1k Species %nﬁfance value VIRt Species %\iﬁmce value
f/NBE Berberis fallax 22.75 HKHF Cotoneaster acutifolius 0.29
JINEYA 12 Abies forrestii 17.16 FLZE/NBE Berberis papillifera 0.26
182} #& Quercus guajavifolia 12.04 ZFMi T #& Syringa yunnanensis 0.22
YL =4 Picea likiangensis 8.51 B4 E A2 Taxus florinii 0.19
RPN Gamblea ciliata var. evodiifolia 461 BliM-3% 74 Rosa sertata 0.18
E Ui Acer pectinatum 3.89 FeMA1AS Rhododendron vernicosum 0.17
VU REAEMK Sorbus prattii 2.93 BRE TR T Schisandra sphaerandra 0.14
HEH-323%  Viburnum betulifolium 2.79 HAEH Meliosma cuneifolia 0.13
= HiftES Rhododendron yunnanense 2.45 21 K#FEES Rhododendron rubiginosum 0.12
SEMEAHZE Padus brachypoda 1.89 KIEZEEREE Clematis montana var. longipes 0.11
R4 Lonicera tangutica 1.82 HEAZET Litsea sericea 0.09
FRYLLL#E{E Philadelphus calvescens 1.70 % EAHAERS Rhododendron uvariifolium 0.08
k47 llex delavayi 1.40 TEEEAEM Sorbus coronata 0.06
[ 3% XU Sabia yunnanensis subsp. latifolia 1.36 PESEET Ribes himalense 0.04
I ARZEF Litsea chunii 1.30 YeH L7 Euonymus tingens 0.04
WALIEMK Sorbus hupehensis 1.29 11 Pinus armandii 0.03
I8 F Euonymus porphyreus 1.27 17 Cotoneaster bullatus 0.03
HEPG 4 Lonicera webbiana 1.09 BkA Cornus macrophylla 0.02
=FMJE A Dipelta yunnanensis 0.99 FRAEMT Salix cathayana 0.02
WM Z 4 Lonicera lanceolata 0.89 RS 24 Lonicera angustifolia var. myrtillus 0.02
VK)IAEET Ribes glaciale 0.80 i tiAA Juniperus squamata 0.02
JOEH, Acer stachyophyllum subsp. tetramerum 0.79 FH3£M Helwingia japonica 0.02
WEAEBE Cerasus clarofolia 0.64 K4+ Paeonia delavayi 0.02
RIKAE Acer caesium 0.63 L84 H 4§ Synotis erythropappa 0.01
HimZ 4 Lonicera setifera 0.60 /N Z 5T Ligustrum quihoui 0.01
WRYLAR Acer forrestii 0.38 HEHHR Rosa sericea 0.01
JINES5 2624 Spiraea schneideriana 0.35 fEH% Tilia chinensis 0.01
LA AESE Isodon bulleyanus 0.35 f)%acﬁstgihyi #&  Stachyurus chinensis var. 0.01
#rh/NEE Berberis pruinosa 0.34 Ik JE 7% 7% Rosa sericea var. omeiensis 0.01
=% Tsuga yunnanensis 0.32 KHAHES Rhododendron decorum 0.01
7R Aralia chinensis 0.32 ¥i4i%E Rubus biflorus 0.01






