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Abstract. As a third-class nationally protected plant, Acer miaotaiense Tsoong is a rare and
endangered species in the Qinling Mountains of China, with important economic and
ornamental value. Through investigation of the wild resources of the main distribution area of
Acer miaotaiense, we studied the age structure, static life table and survival curve of the
populations. Furthermore, dynamic index (V,, V") and time series model was used to
predict the development trend of the populations, thus providing the basis for formulating
feasible protection strategies. To understand the growth performance of A. miaotaiense,
corresponding protection measures were taken. Results showed that the survival curve of the
A. miaotaiense population was Deevey-Ill type, with more young individuals and fewer
middle-aged and aging individuals; the static life table and correlative curve analysis
demonstrated that the survival rate of the A. miaotaiense populations was significantly

ek H 9. 2018-01-15, B H . 2018-03-12,
REWH ., PR IEARB 5 55 LT % 4 (2016ZCQ05) 5 EFE MR YR E /NI S EFWH ,
This work was supported by grants from the Special Funds for Basic Scientific Research Operations in Central Universities
(2016ZCQ05) and Field Rescue and Breeding Program for Rare and Endangered Species of State Forestry Bureau.
YEZRA: 22M(1993~) , 5, WILBFFE, B 1A A &3 Ak A (E-mail: 1x2016bjfu@163.com) ,
=l IAMEE (Author for correspondence. E-mail: yingyueli@bjfu.edu.cn) ,



5 4 3

ZF PR WS AR R R AR X A8 0T

525

negatively correlated with diameter, while the population mortality curve showed an initially
decreasing then increasing trend; dynamic analysis of the population quantity showed that the
overall structure of the A. miaotaiense population was increasing, but the ability of the
population to resist disturbance from the external environment decreased in the absence of
adult individuals; time series prediction showed that the A. miaotaiense populations at the
same time curve increased slightly at the high-level, and the number of older-aged individuals
was relatively small. The main vegetation types were deciduous broad-leaved forest and
evergreen broad-leaved forest. In the wild A. miaotaiense populations, the number of
protected trees was very small, and they were greatly impacted by human activities,
diseases, and insect pests. Few seedlings and natural regeneration were discovered, and the
outlook is not good.
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Fig. 1 Populations of wild Acer miaotaiense
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Table 1 Growth performance of wild Acer miaotaiense
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a. Population age class distribution in DSG; b Population age class distribution in YDH; c. Population age class distribution in BMG;
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Numbers from 1 to 10 in the horizontal coordinates represent the age class of the populations from 1 to 10, respectively, and
the diameter ranges are as follows: 1 age class (DBH < 1.5 cm); 2 age class (1.5cm < DBH <2.5¢cm); 3 age class (2.5cm <
DBH <7.5cm); 4 ageclass (7.5 cm < DBH < 12.5cm); 5 ageclass (12.5cm < DBH < 17.5 cm); 6 age class (17.5 cm <
DBH < 22.5 cm); 7 age class (22.5cm < DBH <27.5¢cm); 8 age class (27.5cm < DBH <32.5¢cm); 9ageclass (32.5cm <
DBH < 37.5 cm); 10 age class(37.5 cm < DBH < 42.5 cm). Same below.
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Fig. 2 Age class distribution of each population
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Table 2 Dynamic index of the age structure of
Acer miaotaiense
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Dynamic indices of population
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v, v,
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V, 19.4
7 20.7
34.80% 1.20%
Vs 56.52
v, 20
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AN, R 19.4%, UABIFREE R/ A A AT AR
AR, PR S A48 5 v, = 34.8% >0, &
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52 Wb ARk, A 4.13a, B2 B
AMRA IR A A, U B S i R
Bk, B 2 WYTT AR, A IR T Bl AT I 1Y
BT N R, SRR X SRR G A R Y AR A RE AR
Gl ) B i Bt e =

VIR XT N IS SR A, LA In( 1) 9k
AsFrR, gz R A DX £ A A PR A A i 2R
(K3), NE3EH, JEAREEFMEL R
Deevey- Il %Y, gk FHIRPREE AR, BEHIXTAEE 1Y
FIARVEFR SR K, AT R &, MEE WP
K, FET-HGEEAL, Ji G BB 715 R 5 i )
FI B GURE G, B I P AE IS AL,
FRBJETESS 6, 7. 8 WG N W, oAl 4 AF
PRI

* 3 HEAHMBEBSEGR
Table 3 Static life table of the Acer miaotaiense populations

rosamss o A Looonty a4 aq Lo T, e K,
1 0~15 101 101 1000 6.91 554 55.45 723 2842 2.84 0.81
2 15 ~25 45 45 446 6.10 69 15.56 411 1842 4.13 0.17
3 25 ~75 28 38 376 5.93 79 21.05 337 1396 3.71 0.24
4 75 ~ 125 36 30 297 5.69 40 13.33 277 1020 3.43 0.14
5 125 ~17.5 29 26 257 5.55 59 23.08 228 723 2.81 0.26
6 175 ~ 225 23 20 198 5.29 79 40.00 158 465 2.35 0.51
7 225 ~ 275 10 12 119 4.78 50 41.67 94 267 2.25 0.54
8 275 ~ 325 8 7 69 4.24 20 28.57 59 149 2.14 0.34
9 325 ~ 375 4 5 50 3.90 20 40.00 40 79 1.60 0.51
10 375 ~ 425 3 3 30 3.39 - - 15 30 1.00 -
. A R R RE a, WAIHAEBE BR[|, O x ISR ARG A AR (Gl F B 1000) , [ = a,/a,x1000; d,

AN x B x+1 R RIRIFREIISET AL, o, = a,=a,.1; G A X B x+1 IBGRIAIIAMAIE TR, g, = /s L M X B x+1 14
BFIAEE AR, L= (L+ ) /25 T ARTFET x RSB RAATE, T,= XL, e N xBHFFIHMBEMm, o= T/
Iy K, ABOER, K,=In (L)—=1In ().
Notes: A, represents the number of individuals of corresponding age class; a, represents the number of individuals after
smoothing; /, is the number of standardized surviving individuals of x age class (usually base 1000), /, = a,/a,x1000; d,
represents the standardized death number from x age class to x+1, d,= a,-a,.,; g, represents the mortality rates from x age
class to x+1, g, = d,/l,; L, represents the average number of surviving individuals from x age class to x+1, L, = (/,+/,,,)/2;
T, is the number of survivors of all ages greater than or equal to the x age class, T,= X L,; e, represents the average life

expectancy of the x age class, e,= T,/I,; K, represents the death rate, K,=In (/,)—1In (/).
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