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Abstract: Nothotsuga longibracteata, a rare and endangered plant endemic to China, was listed as second-grade national
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key protected wild plant, underscoring its high conservation value. The Nothotsuga longibracteata community at
Yuantoushan in Huangsang National Nature Reserve, a candidate area for Nanshan National Park , was recognized as one of
China’s 100 most remarkable ancient tree assemblages, further highlighting its profound conservation significance for
ecological preservation. To elucidate the survival potential and endangerment mechanisms of Nothotsuga longibracteata
populations for scientifically effective conservation and achieve scientifically effective conservation goals, this study
employed the standard plot survey method. Guided by a spatial-for-temporal substitution strategy, it analyzed community
characteristics and population age structure in detail. Static life tables and survival curves of the population were
meticulously constructed. Additionally, by integrating quantitative analyses of population dynamics with time series models,
reliable predictions regarding the population’s future development trends were generated to inform targeted conservation
efforts. The results indicated the following: (1) The habitat community of Nothotsuga longibracteata comprised a total of 64
plant species, among which angiosperms accounted for the highest proportion (94.1% ), and Nothotsuga longibracteata was
confirmed as the dominant species in the tree layer. (2) The Nothotsuga longibracteaia population consisted of 32 intact
individual plants. The age structure of the population showed a relatively small proportion of Age Class 1 individuals while
a relatively large proportion of individuals in other age classes, which made it difficult to maintain normal population
replacement and thus belonged to a declining population. (3) The survival curve that was constructed based on the static
life table fitted the characteristics of Deevey—II type, which clearly reflected that the population had a relatively stable
mortality pattern. (4) Population dynamics analysis revealed positive V, and V', indices ( V', approaching zero),
suggesting potential slow future growth but weak disturbance resistance. (5) Time series analysis predicted that although the
population was projected to show a general trend of slow overall growth in the future, key factors such as the persistently low
survival rates of Age Class 1 individuals, seriously blocked natural regeneration processes, and obviously prominent age
structural discontinuity led to persistent population decline with varying degrees of severity, which could potentially
exacerbate its endangered status. Based on all of these important findings, this study proposed a comprehensive integrated
conservation strategy prioritizing in situ protection measures, supplemented by targeted habitat restoration efforts, with the

goal to enhance the effective preservation and natural recovery of the Nothotsuga longibracteata population.

Key Words: rare and endangered plants; Nothotsuga longibracteata ; habitat community ; population structure ; population
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Table 1 The importance value of arbor tree species
SN AHXS 22 18/ % AHXTIE 7 % AHXS 2 25 BE/ % HEE/ %
Tree Relative abundance Relative frequency Relative dominance Important value
KAELERAZ Nothotsuga longibracteata 4.58 5.00 68.24 25.94
fithil Castanopsis eyrei 21.92 5.00 11.95 12.96
KT Litsea pungens 15.33 5.00 0.34 6.89
ARAdf Schima superba 2.72 5.00 9.01 5.58
JEFAREAS Rhododendron latoucheae 7.45 5.00 1.60 4.68
KRZEMHT Lithocarpus litseifolius 4.30 3.75 2.56 3.54
& llex chinensis 2.01 5.00 0.05 2.35
ZAL WP Nyssa sylvatica 0.86 3.75 2.09 2.23
HAR Prunus laurocerasus L. 1.86 3.75 0.08 1.90
WA Cinnamomum cassia 1.29 3.75 0.02 1.69
FHREMALES DBH=5em , ATF A JZTE
*2 BEAEWMNEEE
Table 2 The importance value of shrub species
HEAR HAXT 2B/ % AHXS 35 B/ % AAXTARE / %% FHEAH/ %
Shrub Relative abundance Relative cover Relative frequency Important values
¥:88 Rhododendron simsii 12.32 60.96 10.81 28.03
REFAALES Rhododendron latoucheae 4.15 12.51 8.11 8.26
LR AE Rhododendron ovatum 3.30 12.73 8.11 8.04
¥R Eurya japonica 1.29 1.71 10.81 4.60
BRI Quercus L. 0.72 1.49 8.11 3.44
M2 Camellia oleifera 0.86 1.64 5.41 2.63
PUREAE Cornus kousa subsp. chinensis 0.43 1.38 5.41 2.41
1IZE Camellia japonica L. 0.57 1.11 5.41 2.36
Ul Jtea chinensis Hook. & Arn. 0.43 0.25 5.41 2.03
T #HALBY Rhododendron farrerae Sweet 0.43 1.42 2.70 1.52
K REFA S DBH<Sem HEBE H=50cm , AHEA)Z G
*3 EXEWMHNEEE
Table 3 Importance values of herbaceous species
AR ARXT 2 B/ % ARXTAREE/ % AR 35/ % HYEH/ %
Herbaceous plants Relative abundance Relative frequency Relative cover Important value
B8 B Oxalis corniculata 0.57 20 56.43 25.67
& Ophiopogon japonicus 0.29 40 18.67 19.65
SKKFHL Oplismenus undulatifolius 0.29 20 12.45 10.91
B Diplopterygium glaucum 0.14 20 12.45 10.86
R4 FBERGEHHTRY
Table 4 Dynamic indices of Nothotsuga longibracteata population
Pl B 2548 502 Dynamic index v, v, v, v, v, Pos v,
FZSH8 % Dynamic index value/% -45.45 27.27 25.00 83.33 23.46 20% 4.69

V, FEEM n B n+ 1 AOBCE S A EFE 4L Number dynamic index of the Community from age class n to n+1
A7EALHE %L Number dynamic index of the Community when the external disturbance is ignored; Py : B HL T4t XU #% K {EH Rrandom disturbance

probabilit; V'

pi
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Fig.3 Age class structured diagram of Nothotsuga longibracteata
population
MR i 12K K A R AZ R4 5 AN 9 Classification of Nothotsuga
longibracteata into 5 classes according to diameter at breast height
(DBH) : I ,DBH<40cm; Il ,40cm<DBH <60cm; Il ,60cm<DBH <
80cm; IV,80cm<DBH<120cm; V ,DBH>120cm

K] Hett #1 Loucks 42 1 OECAIR | BIFEEOT RN, = Noe " GRERREG N, = No ™" XEHSEF RS20, 4558
Nk 6 iR RN AL LA 45 R R 3 T 1 2 7KF (P<0.05)  FE BRI F S0 (H S RE IR T R AR
BRI F RS (A R, RIS EBR B S R0 TR B, R, REERAZ A B A7 5 24T 5 Deevey—

11 RURFAE , SN A5 I G TR BEA A

x5 KEHRUMBLEGHRSE
Table 5 Static life table of Nothotsuga longibracteata population

I 0—40 6 10 1000 6.908 200 0.200 900 2500 2.500  0.223 0.800
I 40—60 11 8 800 6.685 200 0.250 700 1600 2.000  0.288 0.750
I 60—380 8 6 600 6.397 200 0.333 500 900 1.500  0.406 0.667
v 80—120 6 4 400 5.991 200 0.500 300 400 1.000  0.693 0.500
A% >120 1 2 200 5.298 — — 100 100 0.500 — —

A, I RNIA MAEL Actual survival number;a, : SJWAE IE G I FEIG 4L, The correction value of A, 51, : FRiEALTETE 144K Logarithmic standard
surviving number;d,, : I\ x 5 x+ 1 {2031 ] N FRAEALFE TS ASL Standardized deaths ;¢ : A & £ 2+ 1 IS5 ] UFE T 28 mortality rate; L, : K x £ a+1
W4 2 18] 19 - 47 35 AMASL Survived individuals of the interval from x to x+1; T, : A x IS BT « W90 4K Total number of individuals from
level x to greater than level x;e, : HEATHHEEAfir Life expectancy; K, : & 4E#R2H 1 25 % Vanish rate; S, : £71% % Survival rate

R6 KEHMMBEEDTHLNRBRE

Table 6 Test models of survival curves of Nothotsuga longibracteata population

PUA LAY Survival curve Ji## Equation R? F P
N, =Nje™ N, =7.5473¢ 0064 0.9298 15.9745 0.0040
N, =Nyx™ N, =7.1645570-14 0.7858 7.2124 0.0277

N, 2105 « B AFIGEL The correction value of A, ; Ny : FFFETE BA 0] 597 752X Number of surviving individuals in the early formation stage

of Community ;x: #¥Z% Age class

BEE W 3N KB AZFIRELE A7 BT T, SR TR I, A A7 R S TR 2 AR
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