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Population structure and dynamics of Picea neoveitchii, a plant endemic
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Abstract: [Objective] In order to provide a reference for the maintenance and protection of the natural population of Picea neoveitchii,
this study discussed the structure and development trend of Picea neoveitchii in the field, revealing the current situation and development
trend. [Method] This study investigated the population of Picea neoveitchii in two existing areas, Zhouqu and Tianshui, Gansu.
Utilizing population ecology methods, statistical analyses are performed on aspects such as the age-class structure, population dynamics,
and viability of the populations. Additionally, a time series model was employed to predict the characteristics of the population quantity
structure. [Result] The results showed that: 1) The population in Zhouqu had a relatively abundant number of seedlings and saplings,
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with an age structure approximating a bell shape, indicating a stable population. The population in Tianshui was in a remnant state,
with fewer than 10 individuals and scarce seedlings, suggesting insufficient potential for regeneration and classifying it as a declining
population. Both populations were highly sensitive to external disturbances and had weak anti-disturbance capabilities; 2) The survival
curve of the Picea neoveitchii population followed Deevey-II, with equal mortality rates at all age groups. The population was in a
relatively stable state , and the survival curve showed two peaks of extinction occurring in the II and VI age groups; 3) The survival
analysis function indicated that the survival rate (S,) decreased with increasing age, while the cumulative mortality rate (F,) increased
with increasing age. After diameter class IV, the survival rate of the Picea neoveitchii population balances with its cumulative mortality
rate, and the changes in the mortality density curve (f,) and hazard rate curve (4,) were basically consistent, showing an overall upward
trend, the upward trend slowed down in age groups II to IV, and the increase was more significant after age group 1V; 4) The analysis
based on the time series prediction model revealed that after undergoing periods of 2, 3, 4, 5, 6, and 7 diameter classes in the future,
the number of individuals across all diameter classes of the Picea neoveitchii population was projected to show an overall upward
trend. Moreover, the longer the time span within the same diameter class, the more significant the increase in the number of individuals
becomes. The population was a growth population, but normal updates were difficult to maintain in the long term without considering
external factors. [ Conclusion] This study suggested that the population stability of Picea neoveitchii was poor, it was highly sensitive to
the environment, and its ability to resist external interference was weak. It is recommended that the species be included in conservation
programs for extremely small populations, with protected areas established. Increased investment in scientific research is needed to
enable long-term, systematic monitoring and evaluation of population dynamics. Explore the research and development of artificially
modified and intervention-applicable technologies to construct suitable habitats that align with the characteristics of Picea neoveitchii;

establish in-situ conservation demonstration zones and conduct research and demonstration of key techniques for wild reintroduction.

Keywords: Picea neoveitchii; Gansu Province; small nature reserve; population size; population
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Table 1 Information on the study plots of the endangered plant P. wilsonii population in Gansu Province
B R sum m o we o w0 e DRIy
PlotNo.  Location Geographical coordinates Altitude /m  Aspect  Slope /(°) position Soil type matter /(g-kg) pH value
1.2 ﬁ%ﬁﬂg 12;‘:53:8?: : ;gf;ifggfg 1755 3] 45 i iR 171.91 8.00
3. 4 ﬁﬁﬂ;ﬂg lgg‘iﬁg : ;;)4354;:81\113 1730 Ak 30 T 1 132.93 8.35
5.6 ﬁ%ﬁﬁg lgg‘ﬁgf : 31243230;71\]]5 1715 5| 45 BI% 1 56.48 8.02
7~12 géﬁﬁ 122:%::‘2 : ;2?;2,25'391? 1510 R 36 - Rt 111.98 6.49
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Table 2 Age class and diameter class structure

classification for the endangered plant species
Picea neoveitchii in Gansu Province
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Fig.1 Age structure of the endangered plant P. neoveitchii populations in Gansu Province
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Table 3 Dynamic index of the endangered plant Picea neoveitchii population in Gansu Province %
i A48 2] (8] 5 45540 Dynamic index class ” - P
Population v, v, v, v, V. v, v, 7 v max
F3 i FFEE Zhouqu population 8.33 31.82 -50.00 60.00 66.67 25.00 33.33 26.82 1.68 0.06
KK AP Tianshui population  100.00  -100.00  -50.00 0.00 -33.33 — — -19.44 -2.16 0.13
T Ve MR MEBE AL Vs Vs BREHE RSN TR TR SRR B SRR P BENLTHRBERORE: “—” « Rorail.
V,.: dynamic indices of the population between diameter classes; V., V- dynamic index of the population without considering the external disturbance and
considering external disturbance; P,,,: maximum risk with random disturbance; “—”, means null values.
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Table 4 Static life table of the endangered plant P. wilsonii populations in Gansu Province

122 Diameter class @ /% H (42 DBH) A, a, . In/, d, q. e, k, S,
1 H<0.5m 24 24 1000 6.908 83 0.083 3.794 0.087 0.917
I DBH < 5cm 22 22 917 6.821 250 0.273 3.092 0.318 0.727
il 5cm < DBH < 10 cm 16 16 667 6.503 42 0.063 3.063 0.065 0.937
v 10 cm < DBH < 20 cm 32 15 625 6.438 42 0.067 2.235 0.070 0.933
\Y% 20 cm < DBH < 30 cm 14 14 583 6.368 291 0.499 1.360 0.691 0.501
VI 30 cm < DBH < 40 cm 7 7 292 5.677 167 0.572 1.216 0.848 0.428
VI 40 cm < DBH < 50 cm 3 3 125 4.828 42 0.336 1.168 0.409 0.664
VI DBH = 50 cm 2 2 83 4.419 41 0.494 0.759 0.681 0.506

Toas SRHEIEEIAEEG L ISR de PRAEOIE T HG g0 FBTIES e &

W S FFIEE: K HRE.

a,: the correction value of 4,; [ standardized survival; d,: standardized deaths, ¢,: mortality rate; e,: life expectancy; S,: survival rate; K.: killing rate.
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Fig.2 Survival curve (In/,) of the endangered plant
P. neoveitchii populations in Gansu Province
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Table 5 Test models of survival curves of the endangered plant P. neoveitchii populations in Gansu Province

FE% 4R Survival curve LA 5% Fitting model A 45 Fitting results R F P
Deevey- 11 N,=N, e™ y=17.990 6¢** 0.9329 21.35 0.000
Deevey- 111 N=Nx" y=1.764 1x"%’ 0.744 3 37.89 0.000

T ONCASIE R x RRNAREEG Ny AT AT MR AR

N, is survival within diameter class after smooth sliding; N, is the number of individuals surviving in the early stages of population formations.
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in Gansu Province
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Table 6 Time sequence analysis of number dynamics
of the endangered plant P. wilsonii populations
in Gansu Province

1w TPRAETEEL
Diameter ~ Survival M, M, M, M; M; M,
class number

I 24

Il 22 23

il 16 19 21

v 32 24 23 24

v 14 23 21 21 22

VI 7 11 18 17 18 19

VI 3 5 8 14 14 16 17
Vi 2 3 4 7 12 12 14

T Myn Mys Myw Mgo Mg M, 53 5IFoR&5d 20 30 4. 5. 6. 7 (R4

1) i b B A3 00 T
M,, My, M,, M5, Myand M, represent predicted population size after 2, 3,
4,5, 6, and 7 diameter class times, respectively.
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