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Abstract; Sex ratio and spatial distribution of dioecious plants play an important role in reproductive strategy, population
evolution, and development. Salix gordejevii, a typical dioecious plant, is an important sand-fixing pioneer plant in
Hunshandake Sandy Land and is widely distributed in flowing and semi-flowing sandy land. But the current understanding of
the structure and distribution of male and female populations is still limited. In our study, we chose natural populations in
Zhagesitai, Yinmajing, Bagelai, and Baoshaodai, and investigated the sex ratio, spatial distribution pattern, and spatial
relationship using statistics and point pattern analysis. Our objectives were to examine (1) whether the sex ratio deviated
from 1:1 in the S. gordejevii population, and if so, (2) whether the sexual spatial segregation (SSS) phenomenon existed.
The results showed that the morphological differences between male and female populations are closely related to the
environmental conditions of the population. The sex ratio ( female / male) was female-biased ( P<0.01) in different

sampling plots (50 m X 50 m) and was determined by the number of male and female individuals in diameter classes I and
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II. The sex ratio gradually approached 1:1 as age increased. Male and female populations of each population were mainly
distributed in a clumped pattern on a 0—25 m scale, and were occasionally randomly distributed on a small scale. This
phenomenon may be because the seed regeneration ability of S. gordejevii is weak, and clonal reproduction ability is strong.
The spatial relationships between male and female populations were independent of each other in Zhagesitai, Yinmajing,
and Bagelai, which indicated that competition between sexes was not intense. However, the spatial relationship of gender
was mutually exclusive in Baoshaodai and SSS existed in the population. This phenomenon is mainly because of the relative
lack of resources (e.g., lower soil moisture, organic matter, and total nitrogen) and the close proximity between male and
female individuals in Baoshaodai. In conclusion, the sex ratio (female / male) was female-biased in the S. gordejevii
population. Male and female populations were mainly distributed in a clumped pattern on all scales, and there was SSS in
relatively resource-limited area. In addition, dioecious-plant-population regeneration was influenced by sex ratio and
distribution pattern; thus, these should be considered when determining the proportion and spatial location of male and
female individuals during afforestation. This study revealed the composition, structure, and distribution of male and female

populations of S. gordejevii, and laid a theoretical foundation for improving the stability of the artificial forest community.
Key Words: Salix gordejevii; dioecious; sex ratio; distribution pattern
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Table 1 Environmental factors and associated plants in each plots
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Plot Geographical Altitude/ Soil moisture pH Organic Total N/ Total P/ Associated
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position content/ % matter/ (g/kg)  (g/kg) (g/kg) plants
42°36' N A AR NN B
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Fig.2 Spatial distribution map of S. gordejevii in different sampling plots
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P=0.036) , 1M MEREREATE W0 T R C B EH 25 (P=0.183) . 1E 4 DNREEH FLAK T 6 Rk M bR e 4 1Y 2L 42
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Table 2 Morphological characteristics of male and female individuals in four S. gordejevii populations

=3 $£4% Basal diameter/mm b P Plant height /m b e Crown size /m? b
Plots MRk Females MRk Males WERk Females MRk Males MRk Females MRk Males
(RS 15.27+6.07 21.68+7.60  <0.001** 1.71+0.44 2.06£0.59  0.008**  5.12+4.13 5.99+4.27  0.369
KEH 16.57+6.42 17.175.51 0.744 1.78+0.32 1.84+0.18  0.453 4.65+3.00 5.59+3.64  0.328
RRIS 14.16+5.28 16.54+7.32 0.128 1.69+0.36 1.65+0.36  0.606 4.06+4.42 3.59+3.28  0.614
FEHAL 11.36+6.02 14.34+7.72 0.066 1.68+0.87 1.87+0.86  0.382 3.68+4.35 5.48+5.08  0.113
&1t Total 14.16£6.16 17.58+7.63  <0.001**  1.71+0.56 1.85+0.58  0.036* 4.39+4.13 5.07x4.16  0.183

P TR GUSIAEA T R E 1 0 PR, o+ FORMEREN] 22 57 25 (P<0.05) , ™™ SRom MM 22 54 .2 (P<0.01)
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Wk 3 Frs AU T & R I RS SR RS 2 ES IR A0 M A LL 51073 31 3.04.2.44 2,32 2,95, K B3R
W12 bR LR 2 25 T METE (P<0.01) o $LARIHr &5 S S RTED AR SR MR ERRAE A TR 10T 4> AR A 22
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4 AFIGENE LEIA N LR 1RGN ARG R B 235 i I ME TR (P<0.01) |28 TIT ARG E LRI T 101,

Rz 3 FEHI(S. gordejevii) WELEEH A MR R AR KL D7

Table 3 Diameter class composition and sex ratio of male and female S. gordejevii populations

- (R e I ek FHMN
Diameter class  HERR 373 P 1373 Tk e MR 373 P 1373 Tk P
Females Males  Sex ratio Females Males  Sex ratio Females Males  Sex ratio Females Males Sex ratio
I 14 2 7.00"" 8 1 8.00" 14 6 2.33" 31 8 3.88""
I 48 10 4.80"" 17 8 2.13™ 42 11 3.82"" 24 8 3.00""
11 17 14 1.21™ 14 7 2.00"™ 9 11 0.82" 10 6 1.67™
A7 Total 79 26 3.04"" 39 16 2.44"" 65 28 2.32%" 65 22 295"

R T(FA2 <10 mm) fCERLBHF/ IR, 4242 T1(10 mm < FE42 <20 mm) fCE AR, 848 T 342 =20 mm) RFERMFER] ;= TP L M/
M) B FAWES 1:1(P<0.05) , *** Formbh oA 2 W 1:1(P<0.01) | ns FoRME FEAR MBS 1:1 (2 K5k )
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NRBL N RAE AT CURERFIIEFN 52 23 (S MR A AR AR R ME R AR — B PSR BN T 0—25 m RUBE N B2 3R AR
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