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Abstract; Age structure and dynamics of plant population are important for revealing its life history charac-
teristics and development trend. However, there are few reports on the analysis of hermaphroditic popula-
tions of dioecious plants. Salix gordejevii, a common dioecious plant, is an important sand-fixing pioneer
plant in Hunshandake Sandy Land. In this paper, the present situation and future development trend of
male and female population were studied by using age structure map, static life table, survival curve, sur-
vival analysis and time series analysis based on the field investigation of the natural S. gordejevii popula-
tion. The results showed that: (1) the age structure and development trend between male and female S.

gordejevii population were significantly different in the study area. Among them, the age structure of fe-
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male population was stable type, and that of male population was declining type. (2) The number of fe-
males accounted for about 70% , and that of males only accounted for about 30 % , which indicated sex ratio
of S. gordejevii population was female-biased seriously in Hunshandake Sandy Land. (3) Dynamic index
showed that the dynamic characteristics of female population were “lack in early stage, and stability in
middle and late stage”, and those of male population were “deficient in early stage, fluctuation in middle
and late stage”. (4) The survival curves of male and female S. gordejevii population tended to Deevey- [
type. At the same time, the survival curves and survival function curves showed that female population en-
tered the recession earlier than male population. (5) Time series analysis showed that the number of old
individuals increased with time in the study area. Lack of young individuals was an important reason for
the decline of male and female population. It is suggested that male and female young individuals should be

supplemented by artificial cuttings, and the middle-old-age individuals should be rejuvenated in order to en-

sure the future reproduction of the natural S. gordejevii population in this area.
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position /m content/ % /(g kg™ 1) /(g kg 1) /(g kg 1)
o i
K 4 Zhagesitai £1126§1<3/1’1\Ii3 1367 1.3940. 14b 7.7540.17a 3.75+0. 20a 0.1940.03a  0.15-0. 08a
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Fig. 1 Age structure map of S. gordejevii population
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Table 2 Dynamic change index of S. gordejevii population

b B ol A 4 B

FNAFEE Dynamic index value/ %

Population dynamic index

M Bk #EA Female population

JifE ¥R B Male population

F L BRI Total population

Vi —88. 33
Vs —28.57
Vs 44,05
Vi 17.02
Vs 71.79
Vi 20. 96
\ 0.50
P x 0.02

—100. 00 —79.22
—22.73 —27.36
31.82 41.51
—25.00 4. 84
10. 00 50. 85
1.87 13.52
0.02 0. 14
0.01 0.01

R3 BEUMB/BRERTEGR

Table 3 Static life table of S. gordejevii population

9% Age class a, a.” L, InZ, d, q. L, T. e, K. S.
1 7 73 1000 6.91 164 0.16 918 2 897 2.90 0.18 0. 84
Il 60 61 836 6.73 178 0.21 747 1979 2.37 0. 24 0.79
W R 4 m 84 48 658 6.49 178 0.27 568 1233 1.88 0.32 0.73

Female

population I\ 47 35 479 6.17 178 0.37 390 664 1.39 0.46 0.63
A 39 22 301 5.71 178 0.59 212 274 0.91 0. 89 0. 41

W 11 9 123 4.81 — — 62 62 0.50 — —
1 0 25 1000 6.91 160 0.16 920 3180 3.18 0.17 0. 84

I] 17 21 840 6.73 160 0.19 760 2 260 2.69 0.21 0. 81
T R A A m 22 17 680 6.52 160 0. 24 600 1500 2.21 0.27 0.76
popl\gf;fion N 15 13 520 6.25 120 0.23 460 900 1.73 0.26 0.77
v 20 10 400 5.99 160 0. 40 320 440 1.10 0.51 0. 60

VI 18 6 240 5.48 — — 120 120 0.50 — —
I 16 96 1000 6.91 156 0.16 922 3156 3.16 0.17 0. 84

1l 77 81 844 6. 74 156 0.19 766 2 234 2.65 0. 20 0.81
R e SN llf 106 66 688 6.53 156 0.23 609 1469 2.14 0.26 0.77
pogl;)l;lion N 62 51 531 6.28 156 0.29 453 859 1.62 0.35 0.71
A 59 36 375 5.93 156 0.42 297 406 1.08 0. 54 0.58

VI 29 21 219 5.39 — — 109 109 0.50 — —

Vo, K1V, B 3 T A A 1 A i R e T 4 g
BT HERBE R . FIREECRT V, RV, B 5 51 R 13,52 %
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Fig.2 Survival curve of S. gordejevii population HEAZEH .
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Table 4 Test models of survival curves of S. gordejevii population

5 B PR B B Exponential function model T PR B B Power function model

J5 # Equation R? F P J5 # Equation R? F P
Mk 1A Female population N,= 7.710e 0067« 0. 880 29. 469 0.006 N.= 7.337x 0169 0. 700 9. 354 0.038
HEREEEA Male population N,= 7.351e¢ 001t 0.951 78.098 0.001 N,= 7.14327 0115 0. 807 16. 748 0.015
FhiE BUFD Total population N,= 7.412¢ 0048« 0.937 59.031 0.002 N,= 7.177x 0122 0.779 14.077 0.020
SHE AR A % Fo
Lor Female population Lor Ma{gfﬁﬁ@ion Lor T *T?ﬂf‘éfﬂ
08t 0.8 08k otal populaton
& 061 0.6 0.6 1
w041 0.4t 04+
02r 0.2 021
Ol ey S S L S
I 0T m v Vv V I I m v VvV V I 1T m v Vv V
W 4 Age class 5 4 Age class 9% Age class
[ 3 BN R/ R AL AR R S, M R BUIET- R HL Fo,
Fig. 3 Survival rate function and cumulative mortality rate function of S. gordejevii population
-1, -0,
05r1 051 051
iy SHALN TERRAF (A FlHE SR
0.41  Female population 041 Male population 0.4 Total populaton
Fo03} 0.3f 03}
S 02} 02t 02}t
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O 1 1 1 1 1 1 \‘\‘ O 1 1 1 1 1 1 \‘\‘ 0 1 1 1 1 1 J
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Bl 4 EEMVFRRE/BERBE T B B PR AL S TG I 2R BREL Ay

Fig. 4 Mortality density function and hazard rate function of S. gordejevii population
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Table 5 Time series prediction of S. gordejevii population

i ¥R BE 1A Female population

i Bk BE4A Male population

Fh B D Total population

Age bR B Ji s B84l Ji s B4
class  Primary M,P Mz M,P  M;P  Primary M, M;®P MDD M;®P  Primary M, M;®  M;®P  M;D
data data data
1 7 0 16
1 60 34 17 77 47
I 84 72 50 22 20 13 106 92 66
I\ 47 66 64 50 15 19 18 14 62 84 82 65
\ 39 43 57 58 47 20 18 19 19 15 59 61 76 76 64
VI 11 25 32 45 48 18 19 18 19 18 29 44 50 64 67

2.4 WfiEFF 3 Fn

W) 4 3 A R W] 20 2.3.04.5 A G ]
JEi o Bl T A 5% K5 A 0 R0 K 1) i 4 B L2
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TR I3 H R AHE 3l 25 A PTIN k Ji fa 3 EL A AN .
T35 18 70 VD Mo B M b TR AR I 45 4 S IR 2S00 A Sl
A D S R 2 5 S 2 T TR HE R
PRECRE 24 5 AP REAS PR B 1 70 06 B bk A K B i 24
3000 AFAETE MR LU R AT LG . M S R AT A
£ TR P A B A S ] 18 A R A A BB S g, [
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