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Spatial distribution patterns of forest community species at different latitudes in
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Abstract; This study was conducted to investigate the characteristics of species spatial distribution patterns and their causes
in subtropical forest communities in China. It also revealed the common patterns and individual differences in the spatial
distribution patterns of species in different forest communities in the subtropics. The purpose of the study was to provide a

scientific basis for biodiversity conservation and monitoring in the relevant regions. All species with diameter at breast height
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(DBH) = 1 cm in six typical forest communities of 1 hm® at different latitudes in subtropical China were selected for the
study. The L(¢) function was used to count the spatial distribution pattern types of all the monitored species. In order to
meet the statistical precision of the L(¢) function, the plants with abundance = 10 plants in each community were counted
as species, and low abundance species with abundance < 10 plants and single individual species were analyzed as species
groups for spatial point pattern analysis; and the correlation between species abundance, DBH and the metric of spatial
aggregation degree, L, , was analyzed. The results showed that: (1) The spatial distribution patterns of species with
abundance = 10 plants in communities at different latitudes in the subtropics showed similar scale-dependent patterns; the
proportion of significantly aggregated distributions decreased with increasing scale, the magnitude of change in communities
at different latitudes differed, and communities at lower latitudes were more stable. (2) The spatial distribution pattern of
low abundance species groups in each community showed the scale effect of small-scale significantly aggregated distribution
and large-scale random distribution, but the scale effect differed among communities at different latitudes; the spatial
distribution pattern of individual species groups in each community was mainly random distribution. (3) There was a
negative correlation between species abundance and spatial aggregation in communities at different latitudes, and the effect
of species abundance on spatial aggregation diminished with latitude from high to low. (4) There was a negative correlation
between DBH and the degree of spatial aggregation in communities at higher latitudes ; the level of influence of DBH on the
degree of spatial aggregation gradually decreased with higher to lower latitudes. The spatial distribution patterns of species in
forest communities at different latitudes in the subtropics were further explored. It was concluded that habitat heterogeneity
caused by latitudinal differences was the main factor influencing the process of spatial distribution patterns of community
species, while forest type, dispersal limitation, density constraint and stochastic effects were secondary factors affecting the

causes of spatial patterns of species and maintenance of diversity in each community.
Key Words: spatial point pattern analysis; L(¢) function; species abundance; spatial aggregation degree
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Table 1 Basic information of each community

ZE=10 bk

. o R B2 " AR
s s BE Wk " wivge
. . . . Total number Total species . Number of
Community Longitude Latitude Altitude/m . Number of species . .
of species abundance . individual species
with abundance =10
JEXI L ke -k
Jinggang Mountain evergreen 114°11'E 26°23'N 450—500 110 3947 60 23
broad-leaved forest
T LI RTR A AR
Maoer Mountain mixed needle 110°30'E 25°56'N 1900—1950 81 2650 33 12
and broad forest
Tt LU b
Maoer Mountain evergreen 110°30'E 25°56'N  1450—1500 125 2465 47 13
broad-leaved forest
U T SR bR
Nanling Mountain evergreen 112°75'E 24°39'N 1000—1100 165 2893 51 34
broad-leaved forest
ST L A R b
Dinghu Mountain evergreen 112°31'E 23°10'N 250—300 95 3608 37 19
broad-leaved forest
SR IR SRR
Dinghu Mountain mixed needle 112°31'E 23°10'N 30—40 60 3120 23 17

and broad forest
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Fig.1 The change of the proportion of significant aggregation distribution of species in each community with scale
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Table 2 The proportion of species spatial distribution pattern types at different scales in each community

o 25 R4 Tﬁ)%‘;’é’ﬂ R Scale/m
Community T-ype{s of spatial
distribution pattern 5 10 15 20 25 30 35 40 45 50
FEILL ik WERENM 55.00 60.00 56.67 50.00 46.67 43.33 3833 3500 31.67 26.67
Jinggang Mountain evergreen BiiLA i 4500  40.00 4333 5000 5333 56.67 60.00 6500  68.33 73.33
broad-leaved forest BEWSM 0.00 0.0 000 000 000 000 167 000 0.0 0.00
LD TR S RERENM 63.64 7273 6970 7273 69.70  66.67 63.64 5152 39.39 33.33
Maoer Mountain mixed needle BB 36.36 2727 3030 27.27 3030 3333 3636 4848  57.58 63.64
and broad forest BEWS M 000 000 000 000 000 000 000 000 3.3 3.03
LI G Ak BEREM 6170 7021 6596 6170 53.19 4894 4043 3830 29.79 17.02
Maoer Mountain evergreen KapLA i 3830 2979 34.04 3830 46.81 5106 59.57 5957 6596 80.85
broad-leaved forest WEHE M 0.00 0.0 0.0 000 000 000 000 213 426 2.13
AU T SR bR L ERENM 4706 58.82 49.02 4510 4118 2941 2353 19.61  15.69 15.69
Nanling Mountain evergreen BEbL A1 5294 4118 5098 5490 58.82 70.59 7647 80.39  82.35 84.31
broad-leaved forest WEHS 0.00 0.0 0.0 000 000 000 000 000 196 0.00
ST L 3 2 R RERENM 5405 67.57 5676 5676 5405 48.65  48.65 48.65 43.24 37.84
Dinghu Mountain evergreen WEHLA i 4595 3243 4324 4324 4595 5135 5135 5135 56.76 62.16
broad-leaved forest REBSM 0.00  0.00 0.0 000 000 000 000 000  0.00 0.00
S L IR SRR BEREN 50.00  50.00 50.00 59.09 59.09 54.55 4545 4545 4091 31.82
Dinghu Mountain mixed needle BaHLA 50.00 50.00 50.00 4091 4091 4545 5455 5455  59.09 68.18
and broad forest WEHSI 0.00 0.00 0.0 000 000 000 000 000 0.00 0.00
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Fig.2 Spatial pattern analysis results of species in each community
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Fig.3 Scatter plot of individual species spatial distribution in each community
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Fig.4 Spatial pattern analysis results of low abundance species in each community
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Table 3 Correlation analysis of species abundance and spatial aggregation degree

HevE p Pearson FHGPE R AL
Community Pearson correlation coefficient
H- X Ll G R Jinggang Mountain evergreen broad-leaved forest 0.001 -0.418""

A LI TR ASHK Maoer Mountain mixed needle and broad forest 0.006 -0.467""

A LLLH LR FF AR Maoer Mountain evergreen broad-leaved forest 0.010 -0.374""

R I H 2R IE MK Nanling Mountain evergreen broad-leaved forest 0.048 -0.278"

S L SR FF AR Dinghu Mountain evergreen broad-leaved forest 0.190 -0.221

ST FEIRAEAR Dinghu Mountain mixed needle and broad forest 0.061 -0.406

w FRMIEME BE P<0.05, « = FRMIEMEN B # P<0.01
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Fig.5 Relationship between species abundance and spatial aggregation degree of each community
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Table 4 Correlation analysis between diameter at breast height and spatial aggregation degree of species

o . WA 2 Ry Pearson *ﬁaérft‘?éﬁl
Community D.lameler at breast P Pearson <?0-rrelallon
height (DBH) type coefficient
F X L S i bk “F-#) DBH 0.136 -0.195
Jinggang Mountain evergreen broad-leaved forest H%/\ DBH 0.126 0.200
%K DBH 0.013 -0.318"
A LI TR 2K ¥4 DBH 0.433 -0.141
Maoer Mountain mixed needle and broad forest /) DBH 0.583 0.099
K DBH 0.797 0.047
AL ILH S Ak ¥ DBH 0.013 -0.359*
Maoer Mountain evergreen broad-leaved forest /)N DBH 0.813 0.035
%K DBH 0.011 -0.367"
T 2t ] - 44 DBH 0.694 -0.056
Nanling Mountain evergreen broad-leaved forest #¢/)N DBH 0.171 0.194
%k DBH 0.062 -0.263
S L S bk “F-¥ DBH 0.278 -0.183
Dinghu Mountain evergreen broad-leaved forest /N DBH 0.835 -0.035
K DBH 0.337 -0.162
SN R S Ak “F-¥] DBH 0.725 -0.080
Dinghu Mountain mixed needle and broad forest /)N DBH 0.688 -0.078
%k DBH 0.731 -0.125
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