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Structure and Dynamic of Natural Armeniaca sibirica Populations
at Different Altitudes in Mountain Areas of Northern Hebei

CHENG Zimin, WANG Nan, MU Feng, XU Xuehua” , LI Xiaogang, LI Yuling
(School of Forestry, Hebei Agricultural University, Baoding, Hebei 071000, China)

Abstract: In order to explicate the current state of natural Armeniaca sibirica population and predict the
population dynamics in the future, were investigated three populations along altitude gradients in mountain
areas of northern Hebei Province. According to the diameter at breast height (DBH) class of the tree, the
age class structures of three A. sibirica populations were analyzed, static life tables were constructed by
smoothing out technique, and comparative fluctuations cycles of the populations were carried out by spec-
tral analysis. In addition, more analysis were performed to reveal the effects of altitude factors on popula-

tion dynamics of natural A. sibirica and the mechanism of population renewal and maintenance. Further-
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more, we provide the scientific basis for the protection and management of A. sibirica populations. The
results showed as follows: (1) DBH decreased gradually with the increasing altitude. There were 15 age
classes with the maximum DBH of 12. 47 ¢m in the low-altitude habitat of 872 m (H1), 17 age classes with
the maximum DBH of 14. 10 cm in the middle-altitude habitat of 1 131 m(H2), and 11 age classes with the
maximum DBH of 8. 76 c¢cm in the high-altitude habitat of 1 328 m (H3). The individuals of each popula-
tion showed H1(2 158) > H2(1 262) > H3(133). (2) The population structure dynamics of A. sibirica
at different altitudes all belonged to the increasing type. V', of each population was greater than 0, with
the dynamic change of H2(57.51%, 3.38%)>H1(47.42%,3.16%)>H3(27.57%, 2.51%). (3) Life
expectancies of A. sibirica populations were fluctuant for the same age class in different altitudes and for
different age classes in the same altitude. In the three altitudes, the survival curves of the populations
trended toward Deevey- Il type, and the mortality rate of each diameter stage had little change and tended
to be stable. (4) The mortality rate of A. sibirica population showed 7 (H1), 6 (H2) and 3 (H3) peaks
along altitude gradients, indicating that the number of death fluctuations in the life cycle of the A. sibirica
population decreased gradually with the increase of altitude. (5) Population dynamic spectrum analysis
showed that, there were obvious small periodic fluctuations in the population harmonics of A. sibirica as
well as the effect of fundamental wave at different altitudes, the harmonics of A. sibirica population in
H1, H2 and H3 altitude fluctuated at A2 and A8, A7, A5, respectively. The natural regeneration of its
current populations is good. If not strong anthropogenic disturbances or severe natural disasters, A. sibir-
ica would maintain the dominant position in the community.

Key words: mountains area of northern Hebei; Armeniaca sibirica populations; altitude; static life table;

survival curve; spectrum analysis
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Table 1 Basic survey of the sample plots in mountain areas of northern Hebei Province
 H 5273 R FH Bk 5 G/
sample plot Altitude/m Slope/°® Vegetation coverage/ % Latitude/Longitude
H1 872 27 75 116°28'05"/41°05'16"
H2 1131 30 68 116°34'13"/41°33'07"
H3 1328 36 43 116°33'52"/41°35'11"
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Table 2 Dynamic change index of diameter class structure of natural A. sibirica population at

different altitudes in mountain areas of northern Hebei Province

H1 H2 H3
T B Bl A 6 B B UE TR B S 48 B R A E R 3 S 46 B B BUE
Dynamic index Dynamic index value/ % Dynamic index Dynamic index value/ % Dynamic index Dynamic index value/ %
Vi 84.48 Vi 69. 30 Vi 37. 84
V, 4.79 Vs 77.10 \'2 34.78
Vs —28.72 Vs 38.78 Vs —6.25
\ —43.80 Vv, —61.04 Vv, 6. 25
Vs 43. 80 Vs 22.08 Vs 26.67
Vs 49,74 Vs 28.33 Vs 27.27
Vs 54.08 V; 23.26 Vv 75.00
Vs 55.56 Vg 39. 39 Vg 0. 00
Vi 55.00 Vi 35. 00 Vy —33.33
Vio 22.22 Vio 30.77 Vio 66.67
Vi —12.50 Vi 33.33 Vi 27.57
Vi 37.50 Vi 16.67 Vv, 2.51
Vi 60. 00 Vis 80. 00 P 0.091
Vi 50. 00 Vi —50. 00
Vo 4742 Vis 0. 00
V' 3.16 Vis 50. 00
P 0.067 Vi 57.51
\% 3.38
p 0.059

TV o B A ) (0 B8 A A B SR V7« S L B A 0 0 50 T R A a1 PR 3R 0 6 A A 3 S R A

Note:V,; : Dynamic index of quantitative change in population age structure;V’,; : Population structure dynamic index considering population

age class number and individual number in each population age class
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Table 3 Static life table of natural A. sibirica population at different altitudes
in mountain areas of northern Hebei Province
Aﬁfﬁm = ' Le ds 4 L, T. e Ina, * InZ, k.
I 941 941 1000. 00 693. 94 0.69 653.03 1785. 87 1.79 6. 85 6.91 1.18
I 146 288 306. 06 44.63 0.15 283.74 1132. 84 3.70 5. 66 5.72 0.16
I 139 246 261.42 44.63 0.17 239.11 849. 10 3.25 5.51 5.57 0.19
v 195 204 216.79 44.63 0.21 194. 47 609. 99 2.81 5.32 5.38 0.23
Vv 347 162 172.16 44,63 0. 26 149. 84 415.52 2.41 5.09 5.15 0. 30
W 195 120 127.52 23. 38 0.18 115. 83 265.67 2.08 4.79 4.85 0. 20
M 98 98 104. 14 56.32 0. 54 75.98 149, 84 1. 44 4.58 4. 65 0.78
H1 Wi 45 45 47. 82 26.57 0. 56 34. 54 73. 86 1. 54 3.81 3.87 0. 81
X 20 20 21.25 12.75 0. 60 14. 88 39. 32 1. 85 3.00 3.06 0.92
X 9 8 8. 50 1. 06 0.13 7.97 24. 44 2.88 2.08 2.14 0.13
Xl 7 7 7.44 2.13 0.29 6. 38 16. 47 2.21 1. 95 2.01 0. 34
Xl 8 5 5.31 1. 06 0. 20 4.78 10. 10 1. 90 1.61 1.67 0.22
)\l 5 4 4. 25 2.13 0. 50 3.19 5.31 1. 25 1. 39 1.45 0. 69
W 2 2 2.13 1. 06 0. 50 1.59 2.13 1. 00 0. 69 0.75 0. 69
XV 1 1 1. 06 1. 06 1. 00 0.53 0.53 0. 50 0. 00 0. 06 0. 06
1 697 697 1000. 00 692.97 0. 69 653.52 1314. 92 1.31 6.55 6.91 1.18
I 214 214 307.03 206. 60 0.67 203.73 661.41 2.15 5.37 5.73 1.12
I 49 70 100. 43 12.91 0.13 93.97 457. 68 4.56 4.25 4.61 0.14
I\ 30 61 87.52 12.91 0.15 81. 06 363. 70 4.16 4. 11 4,47 0.16
V 77 52 74.61 12.91 0.17 68. 15 282. 64 3.79 3.95 4.31 0.19
Vi 60 43 61.69 12.91 0.21 55. 24 214. 49 3.48 3.76 4.12 0.23
I 43 34 48.78 1.43 0.03 48. 06 159. 25 3.26 3.53 3.89 0.03
i 33 33 47.35 18.65 0. 39 38.02 111.19 2.35 3.50 3. 86 0. 50
H2 X 20 20 28.69 10. 04 0. 35 23.67 73.17 2.55 3.00 3. 36 0.43
X 13 13 18.65 5.74 0. 31 15.78 49. 50 2.65 2.56 2.93 0.37
Xl 9 9 12.91 4. 30 0. 33 10. 76 33.72 2.61 2.20 2.56 0.41
X 6 6 8.61 1. 43 0.17 7.89 22.96 2.67 1.79 2.15 0.18
Il 5 5 7.17 2.87 0. 40 5.74 15. 06 2.10 1.61 1.97 0.51
W 1 3 4. 30 1.43 0. 33 3.59 9.33 2.17 1. 10 1. 46 0. 41
XV 2 2 2.87 0. 00 0. 00 2.87 5.74 2.00 0. 69 1.05 0. 00
W 2 2 2.87 1.43 0. 50 2.15 2.87 1. 00 0. 69 1.05 0. 69
i 1 1 1.43 1.43 1. 00 0.72 0.72 0. 50 0. 00 0. 36 0. 36
I 37 37 1000. 00 459. 46 0. 46 770.27 3067.57 3.07 3.61 6.91 0.62
Il 23 20 540. 54 54.05 0. 10 513.51 2297. 30 4.25 3.00 6. 29 0.11
I 15 18 486. 49 54.05 0.11 459. 46 1783.78 3.67 2.89 6.19 0.12
v 16 16 432.43 54.05 0.13 405. 41 1324. 32 3.06 2.77 6.07 0.13
VvV 15 14 378. 38 54.05 0.14 351.35 918.92 2.43 2.64 5.94 0.15
H3 Vi 11 12 324. 32 189. 19 0.58 229.73 567.57 1.75 2.48 5.78 0. 88
I 8 ) 135. 14 27.03 0. 20 121.62 337. 84 2.50 1.61 4.91 0.22
Wi 2 4 108. 11 27.03 0.25 94,59 216. 22 2.00 1. 39 4.68 0.29
X 2 3 81.08 27.03 0. 33 67.57 121.62 1. 50 1. 10 4. 40 0.41
X 3 2 54. 05 27.03 0. 50 40. 54 54. 05 1. 00 0.69 3.99 0.69
Xl 1 1 27.03 27.03 1. 00 13.51 13.51 0. 50 0. 00 3. 30 3.30
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Fig. 2 Survival curves of natural A. sibirica
population at different altitudes in mountain areas

of northern Hebei Province
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Table 5 Periodic fluctuations of natural Armeniaca sibirica population at different altitudes
in mountain areas of northern Hebei Province
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Fig. 3 Death rate and disappearance rate of natural
A. sibirica populations at different altitudes
in mountain areas of northern Hebei Province
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