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Abstract; Poplar Populus davidiana ( Salicaceae) is one of pioneer species and a major timber species in northern China.
Its sex ratio, spatial distribution and the relationship with environmental factors were studied over three consecutive years in
a temperate secondary forest in Changbai Mountain, northeastern China. All trees with DBH=1c¢m within a 5.2 hm’(200m
x260m) plot were mapped, and all reproductive poplar trees were sexed. In total, 433 poplar trees with dbh above 5 ecm
were recorded, including 222 males, 183 females, 26 dead trees, and 2 trees with unclear sex idendity. Almost all trees
larger than 10 ¢cm were flowered. The size distribution and the relative size variation were not significantly different between
sexes. There were no differences in the threshold sizes for flowering between males and females. Although males outnumber
than females in many classes, sex ratio of reproductive trees did not differ significantly from 1:1. Nearest neighbor analyses
indicated that although trees tended to have an individual of the same sex as their neighbor, there was no significant spatial
segregation or clumping between individuals of either sex. A univariate O-ring statistical analysis showed that under the
complete spatial randomness null model, males and females occurred as clumped distributions at small scales, while under
the heterogeneous Poisson process null model, both males and females were distributed randomly at 0 —100 m scales. We
conclude that the poplar spatial pattern was similar to one of the heterogeneous Poisson process. Clumping of the same sex
trees at small scales was partially related to cloning. The bivariate O-ring statistics indicated that under the antecedent
condition, big trees attracted small trees of the same sex within 18 m spatial scales, big trees independent from small trees
of the opposite sexes; under independence null model, males and females independent from each other. Apparently, there

is no difference in the spatial occupation or use of the environment between trees of either sex, although the differential use
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of the environment has been proposed as one of the evolutionary advantages of dioecy; To use the space as an explanatory
variable, we applied the Principal Coordinates of Neibourhood Matrices method. Variation partitioning with regression
analyses was used to discover which variables better explained variation in the spatial pattern of males and females. Stand
density was the only selected environmental factor by 999 permutation forward selection to perform variation partitioning both
for males and females. The variation partitioning of the spatial pattern indicated that stand density showed almost no impact
on females, litter effect (8.19% ) on males, but spatial variables showed stronger effect ( high to 48% ) on females
compared 13.65% on males. The combination of environmental factor and spatial variables explained 27% of males’ spatial
distribution, much less compared to 52% of females’. The study results suggest that spatial patterns of poplar may result

from some processes not analysed in the current study, as seed dispersal, interspecies competition, and/or disturbance.
Key Words: dioecious; sex ratio; spatial pattern; spatial correlation; variation partitioning; poplar
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Table 1 Fisher’s exact test of 2 x2 contingence table comparing the number of male and female nearest neighbors ( NN) from male and female

trees of poplar

il AL T g AR IR Sy AR T TS . o

Sex Number Male NN Female NN Fisher's 3% Significance of Fisher’s exact test
S 222 178 44 <0.0001
Q 183 35 148

3.6 FREEDH TP 40 A () R

FH 999 YR 1] B8 A9 5 12 50155 55 LL A% SEARE | REARS | R SHEARS | GRS 0 41 ARE ) 43 A A DG P AN i 2 1 PR 1R
T URE R R I WOZ ISR IR I STRREE . 2l SRR (3R 2) , AR A3 28 B 5 I g R R AR 110 4 A 0 5
TEARIE 55 AR 1) A 58 TE AR G BIOCURR 2 BE AR S IR AR i (X)), AW IR EE R 7 5 LA o0 A5 I A DG HEAS (B
F . HF Moran’s I {HKT 0 [ 64 4~ PCNM FrfiE [a] s AE by 25 (B A R 70 12 (W), K5 1A AR | AR AR A T A 14 2
Ao e AR R (V) X R AR B (Y) AT 2208t

T3 255 AR AE W (181 5) , 25 (128 1 G EART 119 7 A 86 o /3 3k 48 % , Uik B EARS 43113 (4 25 ()RR IR B dd o A L
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ZT ARG RS MERRS A1 ) T R LT o e s ) A e APR38R 6 AR 14 T figp B 20 31 13. 659% FI
8.19% . M348 B s )AL H XA TR RIR TR 20 A (9 258 B2 020 00 R 52% \27% 1 16% . IR Ik, AR BF
FEX I, A 2 1 IR PREE PR 1A 5 M) LU A AR RS 43 A1 10 T2 PR 3R (1) 728 e X AR A e o i
R T AR 73 F) DS U

R2 999 REFNEFEH S EERINE LGS HREERXNFELTE

Table 2 The remained environmental variables after forward selection with 999 permutations

PE5 AR L el £ +HOKSy O WEBUEEL  MROMEE
Sex 0.M P K N pH Soil water LAI Stand density
WM Females Ns Ns Ns Ns Ns Ns Ns 0.049 *
TR Males Ns Ns Ns Ns Ns Ns Ns 0.138 ***
KR Big females Ns Ns Ns Ns Ns Ns Ns Ns
KHER) Big males Ns Ns Ns Ns Ns Ns Ns 0.115***
LB Saplings Ns Ns Ns Ns Ns Ns Ns Ns

FRNBUEF R IE R (R?) MGG A &k, « = « P < 0.001, *P < 0.05,Ns P>0.1

LAz SHE AR AR AR P B A28 /N2 S AN I8 3 0 M e Het
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70 Fl A AR LU IO 32 0 3 O e | 88 AR 134 M 42 Jd
EHRTHERS, SR 1M 5—10 em Al 5——15 em £ F P
HEIY 38 OO 25 SR 35, 9 ELYE Ht A 5 0 o LN
B9 11, Ul MR FUERT (19 4R A6 /IR, R LA I
R P RS e AR, (R A B M A LA P LA BS #AEESZELEN UG HHMNTTESR
% ,vﬁ%— 1:1 , \lz Lﬁjzgéﬁ Jﬂﬁfl‘& j':?"‘*;k *E%E/‘J ,I~$ %IJ 1;% )%g Fig. 5  Pationing the variation of the distribution pattern in
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