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Population Structure and Dynamic Analysis of Wild Cathaya argyrophylla
in Dashahe National Nature Reserve, Guizhou, China

WANG Linjin'?, YANG Rui'*, HAN Jihuai®, GOU Wei**, ZHAO Yangyang', GAO Xu'

(1. College of Forestry, Guizhou University, Guiyang 550025, China; 2. Forestry Bureau of Guiding County, Guiding 551300, Guizhou, China; 3. Guizhou

Management Bureau of Dashahe National Nature Reserve, Zunyi 563500, Guizhou, China)

Abstract: Cathaya argyrophylla is one of the endemic rare and endangered wild plant with extremely small
population in China, and is also the key protected object and flagship species in Guizhou Dashahe National Nature
Reserve. Based on survey data of wild C. argyrophylla in the reserve in 2022, the quantitative dynamic index was
calculated, static life table was compiled, survival curve was drawn, and survival function and spectral analysis
were introduced to describe its structural dynamics. The results showed that the age structure of wild C.
argyrophylla population was inverted J-type, and the dynamic change index of population (V,;) was 39.43%,
which was greater than V' and both of them were greater than 0, indicating that the C. argyrophylla population
was a growth type, but the growth was slow, and it was sensitive to external disturbance. The survival curve of the
population belonged to Deevey-II type, and the survival rate, cumulative mortality rate, mortality density and risk
rate changed greatly in age class from I to III stage, and then tended to be stable. The life spectral analysis showed
that the III age class was the main stage affecting C. argyrophylla population. Therefore, the large number of

young individuals and high mortality rates of C. argyrophylla in the reserve was the main reason leading to the
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difficulties of regeneration. It was suggested that the reserve should strengthen the care of C. argyrophylla

seedlings and improve the living environment, so as to promote the natural regeneration and recovery of C.

argyrophylla population.

Key words: Cathaya argyrophylla; Population structure; Static life table; Survival curve; Survival analysis;

Spectral analysis
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Table 1 Basic information of plots
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75 FEh AR (m?) Aﬁﬁ (m) Wi 1% Slope epE 1) W fﬁ?@?%@fg_ (cm)
Code Plot Area Altitude Coverage position Slope Aspect Slope form  Thickness of litter fall
1 KR 800 1397 87 T >25° B3 I 14.0
2 KIS 800 1437 92 s >25° B3 Mg 8.4
Bev/ SISt | 200 1465 100 + >25° R iz 5.5
3 R R KB 680 1494 95 i >25° BA4H ¥A 9.2
4 Ll 800 1505 95 T >25° BH 35 i 8.2
5 Wik 880 1430 95 W5 >25° 285 ALY 9.7
6 e 800 1527 88 Ly >25° BH 3 i 20.0
7 ZFME 600 1509 79 s >25° BH3H P 112
8 aE L 800 1558 92 T >25° BH3 I 14.0
9 BEPT 800 1536 89 T >25° BH3 Mg 11.2
10 KR 800 1635 85 + >25° BA4H iz 13.2
1 WiF il 800 1540 85 h >25° BA4H iz 5.0
12 s 800 1584 95 e >25° B ¥A 5.0
13 TR 800 1471 90 T >25° B i 6.0
14 T 600 1345 60 T L4 B B 38
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Table 2 Dynamic indices of Cathaya argyrophylla population

I I m v vV VM T W X X
159% Age class

K1 AR R 2R A

Fig. 1 Age structure of Cathaya argyrophylla population

TSNS TR R % TS TR TR %
Dynamic index Dynamic index Dynamic index Dynamic index
A\ 16.12 Vv 36.36
V, 62.21 Vi 14.29

Vs 59.48 Vo 0

Vy 29.79 Vpi 39.43
Vs 39.39 2%% 0.66
Vs 45.00 P yex 0.02

2.2 PR R A4

M 3 AL, RAZESRERR, WIERAZ R A7
TR L)/ o ARAZFhAE AR iy BB (E (e B —
SEMIBEIYE, &5 IV, TR VI 820 B AR A i
BAE, SBIXER A B A MM
T 38 () I 2R ZR (K TEI~TV W B B K, FE SR 10
11 B R AU T ZE AN 2R Z 38 b » £E VIR L),
BU T B2V R 220 T PG o

CLEC SRR, Inde NP ASRR 22 A7 35 H 25
(&1 2), BAZFIHEAEIE - 2/ T Deevey-11 fil Deevey-
I 2 (8] RABCAERR IR 4), 2 R 1S
g JLAR R 1235 (P<0.05), AR ALY R> A F{EIK
TRREN, RPARZ AL TE ML AR E0R
%, JBT Deevey-11 &, PP % AU T 2 ILAA[A]
2.3 FhEFERF ST
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Fig. 2 Survival curve of Cathaya argyrophylla population
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Table 3 Static life table of Cathaya argyrophylla population
A\ zS

s G a 2 w4 4 L r. s K. s.

I <25 366 1 000.00 6.91 161.20 0.16 919.40 2002.73 2.00 0.18 0.84
I 2.5~75 307 838.80 6.73 521.86 0.62 571.87 1 083.33 1.29 0.97 0.38
I 7.5~12.5 116 316.94 5.76 188.52 0.59 222.68 505.46 1.59 0.90 0.41
v 12.5~17.5 47 128.42 4.86 38.25 0.30 109.29 282.79 2.20 0.35 0.70
\Y% 17.5~22.5 33 90.16 4.50 35.52 0.39 72.40 173.50 1.92 0.50 0.61
VI 22.5~27.5 20 54.64 4.00 24.59 0.45 42.35 101.09 1.85 0.60 0.55
VI 27.5~32.5 11 30.05 3.40 10.93 0.36 24.59 58.74 1.95 0.45 0.64
VIII 32.5~37.5 7 19.13 2.95 2.73 0.14 17.76 34.15 1.79 0.15 0.86
IX 37.5~42.5 6 16.39 2.80 0.00 0.00 16.39 16.39 1.00 0.00 1.00
X =425 6 16.39 2.80 - - - - - - -

ay: AREHG Lo ARECAAEEG de FRESET R g SETCE Le SPIARIEREL T x R EBAMEEL e B K.

a,: Survival number; /,: Normalized survival number; d,: Standardized death; ¢,: Mortality rate; L,: Average survival; 7,: Total number of individuals above x

age class; e,: Expected life.

R 4 HUZRIHAT I th 2 S0 A

Table 4 Test models of survival curves of Cathaya argyrophylla population

Tridith £k Survival curve WA Fitting model A FE Fitting equation R? F P
Deevey-I1 N,=Npe * 1=34.435¢045% 0.942 130.426 <0.001
Deevey-II1 N=Nox" 1=80.362x 1% 0.901 72.666 <0.001
i WK R AR R, ke, ek

g i JE S AR ) 2 R AR S S G AR A MR 1 B
= 08f PRI % )
? e i St AL, Jehh, BT RIS Ag
£ osf AR oy domy AB I MR, XS IS T, 5
£ o e SRS BER RW T R
&
= 02r A E LA
3 phe g
0 1 1 1 A e
I m m v vV v v wmw KX X
9% Age class 3.1 %ﬂ*ﬁﬁﬁ%wﬁﬁ

B3 SRR, BBUETR, SELH . ke Rl
Fig. 3 Functions of survival rate, cumulative mortality rate, mortality density

and risk rate of Cathaya argyrophylla population
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0.390 7 35 9180 . IRIRAE 280 R INES, BT
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L) T 8 200 405 ) o b S A 9 30 R )
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BT TAR e Y, RIS B AR s Uk
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TR X PN B A HRAZ Bl e S 30 L R 18 4 A 3
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N ZRAHBE T 28 S Bl HE RS P B A Lk N\ SR IR Y B
BT 5 A 6 6 2 28 2 7 P REAE 4 S A7 AR 5
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