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Abstract: The plants that comprise the vegetation of Chinese subtropics are diverse with respect to geographical
distribution patterns. Understanding how the plants with different geographical distribution patterns that live together in
this region differ in their ecological niches, would advance our knowledge of species coexistence mechanisms. Here,
based on the data of woody angiosperm community composition in eight broad-leaved forest dynamics plots widely
distributed in the Chinese subtropics, by adopting statistical methods such as phylogenetic linear model and analysis of
variance (ANOVA) , we examined the differences in life history traits, including leaf habit and growth form, as well as
ecological behaviors (i.e., Ellenberg indicator values) , between the plants of temperate distribution pattern genera and
the plants of tropical distribution pattern genera. The results were as follows: (1) For the 265 study genera, distribution
pattern genus showed a significant phylogenetic signal (i.e., Pagel’s A = 0.935, P< 0.001). (2) The temperate
distribution pattern genera comprised a higher ratio of deciduous broad-leaved plants and trees than the tropical
distribution pattern genera, and there were more evergreen broad-leaved plants and shrub in tropical distribution
pattern. (3) The plants of temperate distribution pattern genera exist in environments with high light, low temperature
and water compared with the plants of tropical distribution pattern genera, regardless of the effects of leaf habit and
growth form were controlled or not. (4) For all the plants, or for each leaf habit or growth form group separately, the
ratio of species richness of the temperate distribution pattern genera to the tropical distribution pattern genera in the forest
was controlled by mean annual temperature ( MAT). The findings imply that the plants of temperate and tropical
distribution pattern genera differe in both their life history traits as well as their ecological behaviors, and the
geographical turnover of plants of these two distribution patterns in the Chinese subtropical broad-leaved forests is largely
controlled by MAT.
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Square represents temperate distribution pattern genera, circle represents tropical distribution pattern genera.
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Fig. 1 Genus level phylogenetic tree and distribution pattern of the 265 genera of this study
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Table 1  Species richness of each leaf habit and growth form groups of

two distribution patterns genera in each forest plot

e ARG wilil mEl RE MBI il RAT &AM
Category BDGS BSZ GTS TT DHS FS HSD LHC
LEHE Latittude (°) 2977 27.74  29.25  29.81 23.16 2476 2345 2391

2 P (& RE T/ H S ) Leaf habit ( Deciduous broad-leaved / Evergreen broad-leaved )

B 4> 4 B J& Temperate ditribution pattern genera 102/41  41/31  35/33  40/28 6/18 6/16 11/41 8/21

AT 434 B & Tropical ditribution pattern genera 36/52 11/46 29/59 33/48  27/142  18/67  31/149  22/90
KA (BEAR/FEAR) Growth form ( Shrub / Tree)

5 /345 )% Temperate ditribution pattern genera 54/89  25/46 30737  20/47 13/11 7/15 10/37 9/20

A7 43 A T )& Tropical ditribution pattern genera 47/41 36/21 45/43 43/37 70/99 41/44 80/87 50/62

TE: MR RS 45 R (P<0.05) . BDGC. ARALL; BSZ. HiLHH; GTS. iy Hili; TT. X#; DHS. M#Il; FS. f&Lli;
HSD. B A T; LHC. 7L,

Note; Bold values indicate significant results ( P<0.05, chi-sq test). BDGC. Badagongshan; BSZ. Baishanzu; GTS. Gutianshan;
TT. Tiantong; DHS. Dinghushan; FS. Fushan; HSD. Heishiding; LHC. Lianhuachi.
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- —
= 2
C% 4 — ©n 4 -
2 )
™ =
® 2 5
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0 0
1 11 I v | I1 I11 v
IRt Functional group IHERE Functional group

LA A B m i et I Pl oA AU v i RE R IO IR A AR S AR s IV, B A RLE H AR AL BRI
RURAS I S PEAE YIRS ;. B. I BEX PS04 B AN R S AR 520 5 C. oK 3 X PN A BUJR AN [R]  SJ PEAR I B30 5 D. -+
SR N XS AN AT B AN ] ot 2T MER I 500 5 . L IZEIE S X RS 34 B R [ S PRI RS, 1R 22 SRR M Y — A B bR
WG, /NEINBIARRERTE /NG PR, SR P22 57 (P < 0.05; iEREIEMIAKAE) , TR,

I. Deciduous broad-leaved plants of temperate distribution pattern genera; II. Deciduous broad-leaved plants of tropical distribution pattern
genera; III. Evergreen broad-leaved plants of temperate distribution pattern genera; IV. Evergreen broad-leaved plants of tropical distribution
pattern genera. A. Effects of light on the different leaf habits plants of two distribution pattern genera; B. Effects of temperature on the different
leaf habits plants of two distribution pattern genera; C. Effects of moisture on the different leaf habits plants of two distribution pattern genera;
D. Effects of soil reaction on the different leaf habits plants of two distribution pattern genera; E. Effects of soil fertility on the different leaf
habits plants of two distribution pattern genera. Error bar represents one unit of standard error. Different lowercase letters above the bars indicate
significant differences (P, <0.05; phylogenetic linear model) between groups. The same below.
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Fig. 2 Differences in the five ecological indicators between different leaf habits plants of two distribution pattern genera
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ARV YI I RE 0] 5 B i EE X P A B S () AR A R ) B2 000 5 €. 7K 23 X A 23 A1 B s A [l A R R T 95200 5 D. R fR
DX PRAS 73 A1 B Ja AN [ A A BRI RS2 0 5 . AT D3 3 WA 53 A1 B J A [7) A A B R W R 200

I. Shrub of temperate distribution pattern genera; IL. Shrub of tropical distribution pattern genera; III. Tree of temperate distribution pattern
genera; IV. Tree of tropical distribution pattern genera. A. Effects of light on the different growth forms plants of two distribution pattern genera;
B. Effects of temperature on the different growth forms plants of two distribution pattern genera; C. Effects of moisture on the different growth
forms plants of two distribution pattern genera; D. Effects of soil reaction on the different growth forms plants of two distribution pattern genera;

E. Effects of soil fertility on the different growth forms plants of two distribution pattern genera.

B3 AIoHhEBAREREBYNESINER

Fig. 3 Difference in the five ecological indicators between different growth forms plants of two distribution pattern genera
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Temperate Tropical Temperate Tropical Temperate Tropical Temperate Tropical Temperate Tropical
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A SGIEXTPIAS 01 BB YRR 5 B MRS P S0 A RS BRI 3 C. /K23 X PS04 BB AR 5 D. 38R X WA 23 A LR
BISEM 5 E. T 3FENE ) X A A1 AL B 5

A. Effects of light on two distribution pattern genera; B. Effects of temperature on two distribution pattern genera; C. Effects of moisture on

two distribution pattern genera; D. Effects of soil reaction on two distribution pattern genera; E. Effects of soil fertility on two distribution
pattern genera.

B4 AIOHEBEYHESINEER

Fig. 4 Difference in the five ecological indicators between plants of two distribution pattern genera
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Table 2 Effects of distribution pattern genus, leaf

habit and growth form on each ecological indicator

2 3 oA B o) A
HERIPE S

S Distribution Leaf Growth
Ecological indicator . .

pattern genus habit form

R Light 0.732 = 1.345 =3 2.187 #x
¥ Temperature 0.740 = 3.639 ##xx  0.032
7K%Y Moisture 0.670 * 1.122 s 0.595
TR Soil reaction 0.000 0.018 0.216
FHEAE S5 Soil fertility 0.001 0.067 0.289 =

T RNEE I R AN BRI B9 )7 20T 8 2R, = R
P<0.05; #% /R P<0.01; ##x Fx P<0.001,

Note ;
phylogenetic linear model. * indicates P<0.05; =3 indicates P<
0.01; ##* indicates P<0.001.

The data are the results of variance analysis of

JEE A o] I AARE b P 1) T S R TS 40 A L 1Y
Te AN T 18 I 55 v 26 B A B PR S AR B
A —E B, o B R T g S F TR AR R
TR M FE R SRS T 3R 2K 40 B R 45
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Table 3  Effects of environmental factors on species richness ratio of temperate to tropical distribution pattern genera

2 WE A RVE PRt Pa
Category Environmental factor Estimate Standard error P value
FEA R All species ARSI MAT -0.147 4 0.015 3 <0.001
#2243 Group by leaf habit
1 [# M Deciduous broad-leaved AR X MAT -0.3340 0.063 7 0.001 9
W LRI Evergreen broad-leaved ARSI S MAT -0.066 5 0.007 0 <0.001
AEFEIKEE AP -0.000 1 0.000 0 0.019 2
FAZHEE DS 0.024 1 0.010 2 0.072 9
He K ALy Group by growth form
FEA Tree AEF-H R MAT -0.221 6 0.030 6 <0.001
WA Shrub AR RR MAT -0.095 1 0.014 6 <0.001

I MAT. 48P80l AP, 4[ROk DS, P ZEHRFLEI A,

Note: MAT. Mean annual temperature; AP. Annual precipitation; DS. Dry season length.
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