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Abstract; Community composition and structure are the foundation of ecological system function and process research.
Through a comprehensive understanding of community composition and structure, important information was obtained for
further study of species diversity, species coexistence laws, and formation mechanisms. To study species composition and
community structure of a coniferous and broadleaved mixed forest, a 21.84 hm®(420 m X 520 m) permanent forest plot was
established at the Jiaohe Forestry Experimental in Jilin Province in July 2010. We measured parameters for each woody plant

with diameter at breast height (DBH) = 1.0 cm. These parameters included the number of individuals and species, DBH,
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tree height, height under the first living branch, crown width, tree growth condition, and others. Structure characteristics of
the community in this plot were analyzed based on the species composition, species—area relationships, floristic features,
diameter class distribution structure, and spatial distribution patterns. A total of 25, 908 living individuals were
documented , belonging to 45 species, 27 genera, and 18 families, with a stem density of 1,186 individual/hm*. At the
genus level, the North Temperate distribution type was the main vegetation type, which has 37 genera, accounting for
82.22% of all genera. There were 18 and 14 species of rare ( < 1 individual’hm®) and accidental species ( 1—10
individual/hm®) , respectively, in the plot. The Margalef diversity index R, Shannon-Wiener index H', Simpson diversity
index D, and Pielou evenness index Jsw were 4.31, 2.48, 0.89, and 0.65, according to the equations (2)—(5),
respectively. The diameter class distribution of all individuals (2—cm class) followed a partial reverse “J” shape, which
indicated that the natural regeneration understory was good and the forest community exhibited a steady growth trend in this
plot. The diameter class distribution of nine species with importance values >3 exhibited some differences; J. mandshurica
and F. mandschurica had an approximate normal distribution; U. davidiana var. japonica, U. macrocarpa, A. mono, A.
mandshuricum, and U. laciniata exhibited an inverted " J" shape or partial inverted " J" shape, which suggested
regeneration was good; P. koraiensis exhibited an irregular pattern because of severe human disturbance and poor natural
regeneration. The Paired-correlation g (r) function results indicated that the nine primary tree species had aggregated
distributions, and the aggregation intensity decreased with increasing distance. The aggregation intensity decreased

dramatically when distance (r) was <20 m, but the trend became steady when distance was > 20 m.

Key Words: temperate mixed broadleaf-conifer forest; species composition, community structure, size class structure,

spatial distribution pattern
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BIFSE DAL 3 M T Aol S 56 DX Ry ( i BRLASE  < 127°357—127°517E,43°51'—44°05'N) B X Af Ak
T AR 31820 hm® , BRASRARDXAR B T /0 5 [ M ZLAAAR AL, K43 T Ik A= B FTR A pk . i X 1l &5k
AW SR O SR TR 459—517 m, % DXSUARR 52 2 XU I 4 T R R 1L 3t g, A7 2 R 3.
8C , i® 1 AR N-18.6°C , i H 7 H 4 FHR R 21.7°C . 4ERE/K AR 700—800 mm , FEE4E
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( Quercus mongolica) K547 ( Populus ussuriensis) \Z3M4y ( Ulmus laciniata) M ( Maackia amurensis) 55, ¥
AR EEALFEHEEW(Acer barbinerve) Z%55 T 7 ( Syringa reticulata var. amurensis) . A% ( Corylus mandshurica) .
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Table 1 Species composition with important value=1% in the plot

AR B 5
Wy Ko Mg TR s TR /fﬁxﬁ,%fﬁ lﬂrﬁ.ﬁﬁlj *HXWUE“ G
Species Plant style . N'ur'nber of Mean of Basal area/ Relative Relative Relative Importance

individual/#k ~ DBH/cm  (m®/hm?) Abundance/%  basal area  frequency/%  value/%

of DBH/ %
BRI J. mandshurica Ir 3925 26 11.002 15.15 43.75 10.6 23.17
1 2- M A. mandshuricum Ir 4806 6.26 1.421 18.55 5.65 9.02 11.07
BARBE A, mono Ir 3748 7.48 1.604 14.47 6.38 9.96 10.27
KM F. mandshurica Ir 1716 18.61 2.945 6.62 11.71 9.04 9.13
FERM Ulmus macrocarpa Eis 2827 10.22 1.736 10.91 6.9 7.5 8.44
FMi U. davidiana var. japonica Ir 2560 9.23 1.279 9.88 5.09 7.6 7.52
ZUHHT U. laciniata Ir 1740 7.64 0.749 6.72 2.98 8.56 6.08
ZLHS P. koraiensis Ir 618 21.88 1.703 2.39 6.77 4.11 4.42
T TH S, reticulata var. amurensis T 1037 6.7 0.188 4.00 0.75 7.4 4.05
AR T. amurensis Ir 556 14.86 0.671 2.15 2.67 4.05 2.96
Wi BE Phellodendron amurense Ir 238 15.4 0.264 0.92 1.05 3.21 1.72
T 4541 C. cordata Ir 481 5.83 0.103 1.86 0.41 2.43 1.56
W82 Prunus padus 7t 259 9.1 0.09 1 0.36 2.79 1.38
J3t Total — ( 91‘.‘211;‘7) — ( 925'24775;) 94.61 94.47 86.25 91.77
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Table 2 The areal types of woody plants in the plot

I3 X 2R Areal types Bt Family J& Genera i Species
#Ui Number Hff Rate/% %At Number H.fi Rate/% #{ Number i Rate/%
1 #5504 Cosmopolitan 3 16.67 1 3.7 1 2.22
2 iZ Ui /3 A Pantropic 6 33.33 1 3.7 1 2.22
3 P M I FIEAAT 5 DI TR] 43 A | s 56 o B - -

Trop. Asia & Trop. Amer.disjuncted
8 iR M7 43 4f North Temperate 5 27.78 20 74.07 37 82.22
8—4 Ll FIE A ) T (4Rl )

1 5.56 1 3.7 1 2.22
N. Temp. & S. Temp. disjuncted
14 RS E. Asia 1 5.56 4 14.81 4 8.89
15 1 [E454 Endemic to China 1 5.56 — — 3 6.67
ST Total 18 100 27 100 45 100
50 ¢ 25000 ¢
g 40 £ 20000 ¢
g 2
a 2z
s 30t T 15000 |
2‘ 3
= S=18.30A02% 3
= 20 R*=0.959  P<0.001 i 10000 |
& &
oy J f 5000 |
0 . . . . 0 . . . .
0 5 10 15 20 0 5 10 15 20

T Area/hm?

B1 HtAREYH-ERHE(a) MMEHE—ERHL(D)

Fig.1 Species—area curve(a)and individual—area curve (b) of woody plant in the plot
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SUNEARH 1.0 em<DBH<10.0 em BYFA ; F1 424K N 10.0 em<DBH<30.0 cm HI# A ; K42 K DBH=30.0
em MIREAR . ARIERLAN 53 7T LIE L INMEARNMEBR R Z | RIEARMEER D MEAR TR FIR AR ARA
A 5 EAMAE B9 L1233 59.58% 31.93% F11 8.50% (3% 3) . MR- A K E /MR T & ¥
iR 22 IR B 42 B O iR AR A 35 Bl REAKRED, & 19 F,
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AT 4 WL, A5 AP /NAR R BT o B N K BN IR R 28 H T A (93.72%) | A=k (85.04% ) | 8 K i
(80.87%) MHi(79.71%) FEHi (68.71%) K FAHi (63.58% ) , Forpax sey /N2 AR 0 14 48 1ok 1% Fb 2 500
60% , 1M PAEARFRAEARFAXSEE D B 2 5 T & i THAEY =Rk (EAR) g T H/MEARE R 2 1R
A AR RN A BT 5 H B4 22 | U0 A 33k B b 7E 2 3 DX T R4 ARG FE A AR R 5 204 (30.58% ) /K il Ml
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Fig.2 Distribution structure for all species according 2cm DBH class interval in the plot

(25.41% ) FSABEK (1.76% ) , X = DPIRP B /IMEAKCR A B AR el 2 SIRER MR A FE I 5
1.76% , PARA 2 R T/IMEARFIRARA , Ul I SIMAKZE 120 DX AR SEOROIR DU AN, A1 0 SE B ) b 25 B 4 v 2
AR MR AL K A SR AR R A, ZDRARBLI R b /MR S LU AR X B8 S B R o, X R T
TEIZH X LA F AR SR 32 2™ B AN TP R

£3 N DBH=1em KEEYERS

Table 3  Size-class distribution of woody plants (DBH=1cm) in the plot

R AR 273 A RIREL A A
DBH class/cm Number of individuals Ranks Number of each rank Rate of each rank/%

1—3 3807

3—6 6333 IMER 15435 59.58
6—10 5295

10—15 3031

15—20 2182 Rk 8272 31.93

20—30 3059

30—40 1343

40—50 625 KER 2201 8.5
=50 233

T S BRI AR G orA UL, 18] 3 5 Hh T AR >3 1Y 9 R AR AR . Mk SR AR AR
REER P ATKT AT LAAGE N 4 2RI 1) Bl iy (R AR AR AGE T ) | I A TR AR LR APl A2 2 4h
g 52 B RS A BUR A E S A MR FE AR P R AR, AT MEABR X (R 4) ARRFP
BRI A0 5 2) 480 17 5 SRR o T AR R ISR AR g A A AT AR ISR T80 17 28, LR i O fe /M
(2 em 12%) MR B2 BEE RPN AR BCR B WD AERFR O AR 3) M B (Rl )
B ZIEMFIAE T IR TR AU SRR E I BUE 4 em AREL 6 em FRGURDIFIA CARBR  ERAMT
TR AT A2 5 4) ARUEEY IR h 32 B8 907 5 sl 2 A ol i LR A= 2 b LA I, R
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Table 4 Size-class distribution of 9 species with importance value more than 3

Yy I NLIEES - ¥ Az RS IMER RA KEEAR
Species Maximum Mean Total Small-diameter Mid-diameter Larger-diameter
pecies DBH/cm DBH/cm individuals/ trees /% trees /% trees/ %
AR J. mandshurica 78.9 26.00 3925 1.76 69.63 28.61
94k A.mandshuricum 56.2 6.26 4807 85.04 13.38 1.58
BB A. mono 57.5 7.48 3748 80.87 15.15 3.98
KM F. mandshurica 62 18.61 1716 25.41 58.57 16.03
KA UL macrocarpa 69.8 10.22 2828 63.58 32.96 3.47
F i U.davidiana var. japonica 67.8 9.23 2560 68.71 28.59 2.70
ZAE i U. laciniata 57.5 7.64 1740 79.71 16.84 3.45
ZLHA P. koraiensis 71.6 21.88 618 30.58 39.64 29.77
BT FF Sreticulata var. amurensis 17.9 6.70 1035 93.72 6.28 0
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Fig.3 Size-class dstrubution of 9 species with important value larger than 3
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Fig.4 Spatial distribution of nine main species with important value more than 3
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Fig.5 Spatial distributions pattern of nine main species in the plot
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