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Population Dynamics and Spectral Analysis of Rare-endangered
Plant Juglans mandshurica in Shanxi Province
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Abstract: Based on the field data about Juglans mandshurica population and the theory of survival
analysis and spectral analysis, the regulation of size-class and changing density was analyzed, and the
static life table, the curves of survival, death, cumulative mortality rate, mortality density, hazard rate
and killing valuable are drawn in this paper. At the same time, the population dynamics by spectral
analysis were analyzed. The results showed: (1) the average density of J. mandshurica dropped with the
increase of size-class, which reflected the negative association between density and size-class; (2) by F
test, the curve of survival individuals tended to be the type Deevey Il ; (3) the monotony of cumulative
mortality rate increases, while that of survival function decreases. The change of increase and decrease is
that the beginning is higher than the later. This shows that in the beginning the mortality rate is higher,
while at the later stage the population is relatively stable; (4) a regularity of periodic fluctuation in the
process of natural regeneration of J. mandshurica population, while the basical regularity of periodic
fluctuation was longer. (5) the main endangered cause is the disturbance by man. So it is very urgent to
take efficient measures to protect and recover the endangered species.
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Fig. 1 Density distribution of size class of Juglans
mandshurica population
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ERMAER, HIL, 76 DX X 2% fh B 26 B
fER R UL BB KA,

MEE TR IR EMERFHSBE AN
Bl FRRFET BN, 4 Fr R B T, Hhn
T FRIBEERRTHIR , PR, LB LA Fp R 7E
BRMZARTHE L, ZERIFHENEE, FE
FELRRP F, IET BRI f(1) MR R
A(t) ERE 2,
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1 LEStMEBRSERR
Table 1 Static life table of Juglans mandshurica population

s R, BEE(m) ﬁﬂ;dfﬁ, A, a, L, lgl, 4, 0 L T, e, K,
1 0~5 2.5 1315 1315 1000 3.000 799 0.799 600 1035 / 1.035 0.697
I 5~10 7.5 264 264 201 2.303 36 0.179 183 435 2.167 0,085
I 10-~15 12.5 217 217 165 2.218 77 0.467 127 252 1.527 0.273
N 15~20 17.5 116 116 88 1.945 52 0. 591 62 126 1.432 0. 388
\' 20 ~25 22.5 47 47 36 1.556 18 0. 500 27 64 1.778 0.301
Vi 25-~30 22.5 22 22 18 1.255 6 0.333 15 37 2.056 0.176
Vi 30-~35 32.5 15 15 12 1.079 3 0.250 11 22 1.833 0.125
Vi 35~40 37.5 15 11 9 0.954 4 0.444 7 11 1.222 0.255
X 40 ~45 42.5 1 6 5 0. 699 4 0. 800 3 4 0. 800 0. 699
X 45 ~50 47.5 2 1 1 0. 000 1 1. 000 1 1 1.000 0. 000

I A, WHBLERFEER, o, XOREME HES 2.4 94,
Notes: A, as the real survival numbers; a, as smoothed numbers; and the others are the same as that in Method 2. 4.
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Table 2 Estimated values of four survival functions

BR BEE gam

Size- (em)

F; (&) A(t;)

dus  Renge Midpoint
1 0~5 2.5 0.201 0.799 0.160 0.384
I 5~10 7.5 0.165 0.835 0.007 0.131
M 10~15 12.5 0.088 0.912 0.015 0.286
NV 15~20 17.5 0.036 0.964 0.010 0.333
V.  20~25 22.5 0.018 0.982 0.004 0.300
VM 25-30 22.5 0.012 0.988 0.001 0.222
VI  30~35 32.5 0.009 0.991 0.000 0.175
VI 35~40 37.5 0.005 0.995 0.000 0.277
X 40-45 42,5 0.001 0.999 0.000 0.384
X 45~50 47.5  0.000 1.000 0.000 0.400

W S Fp, A5) () 352.4 4R,
Notes: S;, F;, f(¢;), and A(¢;) are all the same as that in Method
2.4,
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Fig. 2 Survival curve of Juglans mandshurica population
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HZR3E —FF S Deevey Il B fl £ B, R A W0 Fh B2
RATRE, BT RBAN, =N, e ™™, HUHR
Deevey [ RIZEIG ML ; MEBHA N, = N, s " #ik
Deevey I B 7715 B 421" . X BRI BRI bl
RPATILE A B Rl AR R R R, 2@ v H
AHRE RIS B

N, =862.8740 ™ 7%+

(r* =0.96877,F =248. 14442 Sig. F =0.0000)

N, =14439.51 >

(r* =0. 87542, F =56.21647,Sig. F =0.0001)

M F R, F AR p ¥3/MF 0.001, E1S
FRERYWRSL, AR TIEBEERKN F RKHERHEXTE
W EBKTRERBERAN F AR EFHELTER
P A8 R, AT RGA R LB R R IR R E T
Deevey Il #/,
3.4 #SH
3.4.1 ¥iEayE

PR n BRI FT X B R8L, UA n xS RAET
REARHER. HIrAREREA - REREME
EX,EHRERH#FTTHRALLE, PR X, =
In(X, + 1) HBAKF W X, FIFH S ARt
HEMELT &N ORE A, (k=1,2,3,- p;
p=n2) , BRRAK3. n HYWEKE, A, HEY,
A, ~As BB BT

£3 EsR B AR
Table 3  Periodic fluctuation of Juglans mandshurica

population
2]
Parameter 1 2 3 4 5
a; 0.755 0.503 0.819 0.875 0.900
by 1. 791 0.857 0.467 0.224 0.000
A 1.943 0.994 0.942 0.903 0.900

¥ a b ABBMGTHE, AHBIBBOIRE.
Notes: a, ,b, as parameters estimated; A, as the amplitudes of all
harmonics.
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Fig. 3 Trend of changing period in Juglans
mandshurica population
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