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Structure and Dynamic Analysis of Crataegus songarica
K. Koch Population in Tianshan Wild Fruit Forest of Xinjiang
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Abstract: In order to understand the structure of the population and analyze its current survival situation,
we conducted this investigation in the field survey data with a total area of 5. 25 hm” in the east end of
Tianshan wild fruit forest in Yili of Crataegus songarica K. Koch populations, and static the life table of
population by smoothing out technique, drawing the survival curve, mortality and disappearance rate curve
parameters, and the survival analysis of 4 survival functions, using the population dynamic quantization
and time series prediction analysis of population dynamics. The results showed that: (1)in the east end of
Tianshan wild fruit forest, the middle and old age individuals in C. songarica population were less, namely
the class ] of individuals accounted for 65.5% and the class [[ droped quickly to 6.5%. Therefore, the
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population structure belongs to the growth type and the survival curve of C. songarica populations tended

to be Deevey-]| type in the research area; (2) The changes in the mortality and disappearance rate curves

are basically the same in the research area, with a total of 4 death peaks at the class | , class V[, class [X
and class X[, respectively. And the highest peak occurred at the class [ , being 89.9%; (3) The results of

the 4 survival function curves showed that the population of C. songarica had the characteristics of early

decline, medium-term stability, post recession early, and the time series analysis showed that the old class

population would increase in the future. Research shows that the growth of C. songarica urgently needed

to supplement seedlings or young individuals and to prohibit felling adult individuals so as to provide guar-

antee for the conservation and recovery of C. songarica population.
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Fig. 1 The population samples of Crataegus songarica populations of Tianshan

Wild Fruit Forest in Xinjiang
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Table 1 Static life table of C. songarica populations in Tianshan Wild Fruit Forest of Xinjiang

x D]_gﬁlglﬁfzcm a, a,’ . Inl, d, qr L., T, e, K.

1 0~2 1262 1262 1000 6.908 899 0. 899 550 1024 1. 024 2.296
I 2~5 127 127 101 4.611 23 0.228 89 474 4.707 0.259
I 5~8 98 98 78 4.352 2 0.026 76 385 4.952 0.031
v 8§~11 86 95 75 4.321 2 0.032 74 308 4.092 0.032
V 11~14 99 92 73 4.289 2 0.027 72 234 3.209 0.033
VI 14~17 94 89 71 4.256 31 0.438 55 162 2.301 0.577
I 17~20 50 50 40 3.679 8 0. 200 36 107 2.705 0.223
Vi 20~23 40 40 32 3. 456 8 0. 250 28 0 0. 000 0.288
X 23~26 30 30 24 3.168 11 0.467 18 44 1. 842 0.629
X 26~29 16 16 13 2.540 2 0.188 11 26 2.016 0. 208
Xl 29~32 13 13 10 2.332 3 0.308 9 14 1. 366 0.368
X 32~35 9 9 7 1. 965 6 0.778 4 5 0.751 1.505
M 35~38 2 2 2 0. 460 — — 1 1 0.631 0. 460

o ox Wi a. R 2 WHRNIA MNMEEG e AW B TG TE « %N BB MASG L KRR « W GT MR AR AL 17 15 A AR B (L)
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e SEHAN 2 PRI R T fir e, =T, /15 Ko BIERFE K, =Inl, — Inl

. . ,
Note: x. Age class; a,. Number of survival individuals in age x; a.’.

Number of survival individuals after smoothing amend in age x; ..

Proportion individuals surviving from the beginning to age x; d,. Number of dead individuals from age x to x+1; ¢,. Mortality rate from x to

x+1; L,. Mean number of survival individuals from x to x+1; T, Total number of survival individuals from x to x+1; e, Life expectancy

at age x; K, Age specific mortality
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Fig. 2 Age class structure of C. songarica
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Fig. 3 Survival curve of C. songarica

populations in Tianshan Wild Fruit Forest of Xinjiang
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Table 2 Test models of survival curves of
C. songarica populations in Tianshan

Wild Fruit Forest of Xinjiang
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Fig.4 Curves of mortality and disappear rates of
C. songarica populations in Tianshan

Wild Fruit Forest of Xinjiang
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Table 3 Dynamic index of population size struction of

C. songarica in Tianshan Wild Fruit Forest of Xinjiang

i 9% LR B IR R &1 A E
Age class Population dynamic level Dynamic index/ %

1 Vi 89. 94
1 V, 22.83
] Vs 12. 24
I\ 2 —13.13
Vv Vs 5.05
Vi Vs 46. 81
M \'Z 20. 00
W Vs 25.00
X Vy 46. 67
X Vio 18.75
X Vi 30.77
X Vi 77.78

Vi 0.66

V' 0.03
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Table 4 Time sequence prediction of C. songarica populations in Tianshan Wild Fruit Forest of Xinjiang
W2 Age class JE G B Primary date M, M, M; M; M,

1 1262

Il 127

I 98 113

I\ 86 92

Vv 99 93 103

VI 94 97 94

I 50 72 82 92

Al 40 45 71 78

IX 30 35 54 67 78

X 16 23 34 55 64

X 13 15 25 41 54 65

M 9 11 17 26 44 54

I 2 6 10 18 32 44

e — KB E T2 s Mo \ My M \ Mg Mo 435l R X5 28 15 24,68 I 10 45ty G Ik 1] J5 12 ES R L1 A 76 B 194 50 T

Note: Single moving average; M,, My, Mg, Mg, My, represent the predicted number of C. songarica population through 2, 4, 6, 8, 10

size class time, respectively
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