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Abstract: Syringa pinnatifolia Hemsl. is a unique rare and endangered species in China. In this study, surveys on the
natural population of S. pinnatifolia in the Gangou Preserve in the Helan Mountain and Xiangshan in Zhongwei city were
conducted for the first time. Characteristics of population structure were described by establishing a static life table and
drawing a population survival curve. Their future development trends were researched quantificationally by population
dynamic prediction and time series analysis. The results showed that the Xiangshan population fit the growing type, and the
Helan Mountain population fit the declining type. Both populations were sensitive to external interference. The population
development of S. pinnatifolia was primarily maintained by middle— and old—aged individuals, with a lack of seedlings to
different degrees. The population survival curves tended to be the Deevey- Il type. Mortality and risk curves both showed

that the mortality at each age level rose in a fluctuating manner as age increased, and the range of fluctuation in the
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Xiangshan population was the most significant. Survival analysis also showed that Xiangshan population entered the decline
phase earlier than the Helan Mountain population. Combined with the habitat conditions, the Helan Mountain region was
more suitable for the survival of S. pinnatifolia. Dynamic indexes and the results of time series analyses indicated that the
population of S. pinnatifolia had the following dynamic characteristics; early stage, declining; middle stage, stability; and
late stage, recession. The lack of young individuals was one of the main reasons for its endangerment. Consequently,
suggestions are put forward based on the closure of hillsides to facilitate afforestation, the strengthening of research on highly
efficient breeding technology of S. pinnatifolia, and the implantation of artificial rearing measures to ensure the normal

development of its population.

Key Words: Syringa pinnatifolia; endangered species; population structure; survival curve; survival analysis;

dynamic index
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T7—9 A, HZ 2 , 28 K it 2100—2400mm , 29 REK 1 8—10 £, P T F o045 X AN 0T 37°
9'34"—37°9'38"N, 105°13'56"—105°14'03"E Z [f] , 4K 2220—2265 m , HA IR0 11 /N SAEFRAE . i TR
IKHG D TR KPR, TSR i ™ i SO AR B, PR AR ) 2 O AR B0 BAE ALY, R EAT R
2 ( Lonicera microphylla ) . % &5 5 %% JL ( Caragana jubata) . X ¥ [F ¥4 ( Sabina vulgaris) . % H A& (Allium
przewalskianum) F57 (Anaphalis sinica) 1% (Artemisia frigida ) % .
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Fig.1 Size structure of Syringa pinnatifolia population
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Table 1 Dynamic indices of Syringa pinnatifolia population

FhEEHAS TSRS ZhZ5 464X Dynamic index value/% FIRES A48 B BhHZS4E 4L Dynamic index value/%
Dynamic index TR B2l HA Dynamic index H AL B2l HA

v, -85.71 -90 Vg 75.00 80
v, -70.83 -46.43 Vo 0.00 33.33
vy -47.83 -42.86 Vio 0.00 -33.33
v, 26.09 12.5 v, 20.22 -5.09
Vs 61.76 35.71 Vi 1.84 -0.23
Vs 61.54 38.89 Pese 0.09 0.05
v, 20.00 -26.67

V, :FHEN n 2 nt 1 G BEE SISAEALIEEL V, - BWESNIR T B AT S5 4 19 B S A8 AR 2 V', B B AN P B A B 4 1
AR SIS BAAREL, Py : FEHL TP AR KA

2.2 W T AR A A AR B AR £

WA E AN R AT A AR R | B AR I, A7 TR (L) Bl s, MR B TR Ay (e, ) £ T | T R 2T
REAER , i3k 5 AW~ R — B, 77T 22 SRR PR TE A AR G A AR DL I 22, FE2 il 5 VA Pt —
e LA R RUE Il AARAR | LUAF e B AR AR IR 5 55— b2 AT B X AR AR 1A, (HAR i P24 75
A B F R B 2R AR o ARSI AR M2 LA AR I OB AR AR, LA Inl AN BRARAGHY (181 2) o
% Deevey (373, — A7 3 FhEEAZCHL, 1 BUE 2L & T B AR K 2 JCHT 2 REIE B W) Rl AR I | 17
JABET - AEAR (G 5 B s AR FAR R I S N WP st IR Ak AR M2 | s Tz RO R e
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AR GARRS W PO AR , LA IS AET R (¢, ) SARRBE (k) W AARAESET SRR IR ML, #idh
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Table 2 Test models of survival curves of Syringa pinnatifolia

A FK Population name Ji 7 Equation R? F P
BH A y=83.203e 032! 0.895 76.964 0.000
y=88.582x"1-2 0.685 19.578 0.002
A y=43.766e 025+ 0.829 43.55 0.000
y=45.255x"0-9% 0.621 14.749 0.004

x3 PHTEMBRSEGR
Table 3 Static life table of Syringa pinnatifolia population

Ny s .
Popt};jfi;i Zame Afiﬁais Iij:alf/?fm A B L Inl, s (Ix L I o K
S EEE il I BD<0.5 1 31 1000 6.908 162 0.162 919 3590  3.590  0.177
I 0.5<BD<1.0 7 26 838  6.731 161 0.192 757 2671  3.187  0.213
I 1.0<BD<1.5 24 21 677  6.518 161 0.238 596 1914 2.827 0272
v 1.5<BD<2.0 46 16 516 6.246 162 0314 435 1318 2.554  0.377
Y 2.0<BD<2.5 34 11 354 5.869 129 0.364 289 883 2494  0.453
VI 2.5<BD<3.0 13 7 225  5.416 64  0.284 193 594  2.640  0.335
VI 3.0<BD<3.5 5 5 161  5.081 32 0.199 145 401 2491 0.221
VI 3.5<BD<4.0 4 4 129 4.860 33 0.256 112 256 1.984  0.296
IX 4.0<BD<4.5 1 3 9%  4.564 32 0.333 80 144 1500  0.405
X 4.5<BD<5.0 1 2 64  4.159 32 0.500 48 64  1.000  0.693
Xl BD=5.0 1 1 32 3.466 32 1.000 16 16 0.500 —
B HE I BD<0.5 3 41 1000  6.908 122 0.122 939 4402 4.402  0.13
I 0.5<BD<1.0 30 36 878  6.778 122 0.139 817 3463 3.944  0.15
i} 1.0<BD<1.5 56 31 756 6.628 122 0.161 695 2646 3.500  0.176
v 1.5<BD<2.0 32 26 634  6.452 122 0192 573 1951  3.077 0214
\Y 2.0<BD<2.5 28 21 512 6.238 122 0.238 451 1378 2.691  0.272
VI 2.5<BD<3.0 18 16 390 5.966 122 0313 329 927 2377  0.375
VI 3.0<BD<3.5 11 11 268 5.591 73 0272 232 598 2231 0318
VI 3.5<BD<4.0 15 8 195 5273 49  0.251 171 366 1.877  0.289
IX 4.0<BD<4.5 3 6 146 4.984 48 0329 122 195  1.336  0.399
X 4.5<BD<5.0 2 4 98  4.585 74 0.755 61 73 0745 1.407
XI BD=5.0 3 1 24 3.178 24 1.000 12 12 0.500 —

x ARG A, o VRN AR 0, S E x RN BERE NAREG L o IR GUT IR AREALAETE ARG d, I o 3] o+ 1 IR ZRIR] B30T N A
HEALSET B 5 g, I o 3 ook 1 IR R IRIZE T3 S L A o B ot 1 R ERIBI BRI DB A7 B AR T, IR BN « IR AR B H e, HEA
x BRI A RIS K TR R

2.3 P TAEFEE R A AT

P T BRI WS R on AR A B IE TR B ANIRAS | B RE 2 W A3 i, SR T & fhire A
PR TR, BPFET R B 1T, o DR AR 56 IS Gk 77, B8 2% (L H YA A 7e 26 IV il 2k 21 °F- A
(FE 4)  ZA b TURPHE LG H VA A S e AR T, B8 22 (L H Y P i T A e T %% B it Ze i S5l F- 2%
HRIRFFTE 0.024 LUF, fa o AR b ka3 P sbFp i 5 78 X% 9 b IR0 E (&1 5) i FIBE T He ih 4 s b 7t
JAR S5 — 30, JE A AR R G 2 i A A R B e A RT AT v A L R AR B R e Sl AR
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Fig.3 Mortality and vanish rate of Syringa pinnatifolia population
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Fig.4 Survival rate and cumulative mortality rate of Syringa pinnatifolia population
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Fig.5 Mortality density and hazard rate of Syringa pinnatifolia population
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Table 4 Time sequence analysis of age structure of Syringa pinnatifolia population

AR BIHA
2 - _ -
Age class it Kb M, D oy, D oy (O () (D S K M, D oy, D oy (O () (D
Primary data ? ¢ 6 8 10 Primary data ? ¢ 6 8 10

I 1 3

I 7 4 30 17

I 24 15 56 43

v 46 35 19 32 44 30

\ 34 40 28 28 30 37

VI 13 23 29 21 18 23 34 28

VI 5 9 24 21 11 15 22 29

Vil 4 4 14 21 17 15 13 18 30 24

X 1 2 6 17 17 3 9 12 28 24

X 1 1 3 10 16 14 2 3 8 28 24 20
X 1 1 2 4 14 14 3 3 6 28 24 20

M,V 25 2 4.6.8 F1 10 RIS ¢ ISR s (1) BB P il — KA B P 1 5 AR R
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