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Abstract: To explore the population quantitative characteristics and regional distribution of wild Viburnum plants in
Southwest Hubei, and reveal the survival status and development trend of the following five Viburnum species: V.

erosum, V. betulifolium , V. sympodiale , V. setigerum and V. dilatatum. A total of 27 hm® dynamic monitoring stands were
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set up in Jinzi Mountains National Forest Farm, Mulinzi National Nature Reserve and Qizimei Mountains National Nature
Reserve in Southwest Hubei. The age structure, dynamic quantitative analysis and static life table of five Viburnum

species were used to explore the population structure, dynamic characteristics and future development potential of
Viburnum plants. The results were as follows: (1) The distribution area and population size of Viburnum plants in
Southwest Hubei were significantly different. (2) The age structure of the five Viburnum species displayed as the
pyramidal type summarized from population structure and dynamic analysis. The number of individuals of each population
was large at the young stage (89.48% of V. erosum in Jinzi Mountains, 76.38% of V. betulifolium, 67.24% of V. erosum
in Mulinzi, 62.11% of V. dilatatum, 56.53% of V. sympodiale, 58.44% of V. setigerum) , and only a small proportion of
individuals (0.18% of V. erosum in Jinzi Mountains, 0.85% of V. betulifolium, 3.29% of V. erosum in Mulinzi, 3.97% of
V. dilatatum, 8.37% of V. sympodiale, 2.79% of V. setigerum) at the old stage. The young stage plants of five Viburnum
species all had strong growth potentials but were sensitive to external disturbances. (3) The survival quantity of the five
Viburnum species was decreasing monotonically with increasing age class presented by static life tables. Except for
V. setigerum, the life expectancy reached peak at the young age, all the other Viburnum species populations reached the
peak at the middle age. The change trend of mortality rate and vanish rate were similar, but the fluctuation of vanish rate
and mortality rate curves were different among different species. The survival curves were tended to be Deevey-II
type. (4) The four survival function curves showed that all five Viburnum species populations exhibited a substantial
decrease at the early stage, stabilization at the middle stage, and decline at the late stage. To sum up, plant resources of
Viburnum species are abundant in Southwest Hubei. Therefore, it is scientific and feasible to exploit Viburnum plants
rationally. At the young stage, artificial thinning can be carried out appropriately to improve the preserving rate. During

the stable middle stage, the dominant species which have good ornamental characters can be selected for appropriate

43 %

development and utilization. However, some species need to be protected to maintain biodiversity in this area.

Key words: Viburnum, population structure, dynamic quantitative analysis, static life table, survival function
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Table 1

General of study area

Te AR JZE R
Dominant species
in tree layer

X35k Region

WA T
Dominant species
in sub-tree layer

TEAJZ G R
Dominant species
in shrub layer

4:F 11 Jinzi Mountains
(109°04'24" E, 30°17'24" N)

AMF Mulinzi
(110°12'48" E, 30°03'20" N)

Lok 1L Qizimei Mountains
(109°43'44" E, 30°02'11" N)

HEZE Castanea henryi
JIBERS BA Carpinus fargesiana

JIBERE B Carpinus fargesiana
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¥ Eurya alata

== 4
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. . .
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Fig. 1 Distribution map of stands location
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Table 2  Distribution status of Viburnum

in different sample sites
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Number of plants

W — :
Species name j’z?”-l KIRF t%ﬁ*m JES
Jinzi L. Qizimei
. Mulinzi . Total
Mountains Mountains
HE T3 5 2 697 204 3 2 904
Viburnum betulifolium
FIETE 24 88 1362 1474
V. setigerum
Ik 16 1259 36 1311
V. dilatatum
HE ek 561 638 53 1252
V. erosum
B EE 1 812 0 813
V. sympodiale
Kak 44 1 167 212
V. eylindricum
EATE % 8 35 95 138
V. henryi
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U] B TR A 0 0 14 14
V. plicatum
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V. oliganthum
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V. brachybotryum
J58an 3426 3041 1731 8 198
Total

Hh 5 il 2 R B 3 B R A (B O, HL 5 B 9
JoEs AL b A 1) 0 B T i (L 4 A VI I 8 152 ]
TEVITZR N 25 Ff E © Ak T A= B2 IR Y], 5 P ek
FPIRIEH R (K,) HIETR (¢, ) HIZRAR L 3
— (18 3) (AR 32 JE A Y MRS TR
FAdRIMA B R AR R ESR, &TINHE X
RIS R A S8 TR G A7 R A 14
1 BEIR B 5 — YR (R, b L B S8 Bl AT
TREHARIE D ~ VREIRSE BTG TR E
B, ML JEE R RFIE TR GH R RIE [ ~ VIR
AR S5 T a3 AR 2 b 3 5 8 A ) R R E Y
EE AR R LTS, RT3 Rk
BB ALYI Y FET AR5 AR5 AR A T G 1T 955 %)
S RIEAE 3 TPk R ALY MR AL TR ST R R
1E 1~ VB THE R e 10158 7% (5 0] o
A 7E V Rn 3 M R A Y AL TR



—_
~
)]
[\

70 MW

43 %

~
=

AMEE Number of individuals (%)

KNG Size class (cm)

HEIE(LTFI); B. HEMF 3%, C. BB I (A
; DY E. BRIYEE; F.OARIEGE., FH.

Viburnum erosum ( Jinzi Mountains ) ; B. V. betulifolium;

~

A.
T
A.
C. V. erosum (Mulinzi ) ; D. V. dilatatum; E. V. sympodiale;

F. V. setigerum. The same below.

B2 5FEXBEMHBERNREN

Fig. 2 Size class structure of five Viburnum species
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Table 3 Dynamic index value of five species

of Viburnum
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Table 4  Static life table of five Viburnum species

%ﬂ] et A a l d q L T e Inl K S
Species Age class N N N v v N v N N ! !
H B 3% I 358 358 1 000 598 0.60 701 1077 1.08 6.91 0.91 0.40
(&+1) I 144 144 402 291 0.72 257 376 0.93 6.00 1.28 0.28

Viburnum erosum m 40 40 112 78 0.70 73 119 1.06 4.72 1.20 0.30
(Jinzi Mountains) \1 12 12 34 22 0.67 22 46 1.38 3.51 1.10 0.33
vV 4 4 11 3 0.25 10 24 2.13 2.41 0.29 0.75

VI 2 3 8 3 0.33 7 14 1.67 2.13 0.41 0.67

VI 0 2 6 3 0.50 4 7 1.25 1.72 0.69 0.50

VI 0 1 3 0 0.00 3 3 1.00 1.03 0.00 1.00

X 1 1 3 — — — — — 1.03 — —

eI S I 1495 1495 1000 622 0.62 689 1352 1.35 6.91 0.97 0.38
V. betulifolium I 565 565 378 144 0.38 306 663 1.75 5.93 0.48 0.62
m 350 350 234 123 0.53 173 357 1.52 5.46 0.75 0.47

\% 166 166 111 62 0.56 30 184 1.66 471 0.82 0.44

\ 73 73 49 11 0.23 43 104 2.14 3.89 0.27 0.77

VI 25 56 37 11 0.30 32 61 1.63 3.62 0.36 0.70

VI 12 39 26 11 0.44 20 29 1.13 3.26 0.57 0.56

VI 4 22 15 11 0.77 9 9 0.61 2.69 1.48 0.23

X 7 5 3 — — — — — 1.21 — —

H B % I 241 241 1 000 220 0.22 890 2255 2.26 6.91 0.25 0.78
(ARMF) I 188 188 780 311 0.40 624 1365 1.75 6.66 0.51 0.60
V. erosum m 113 113 469 270 0.58 334 741 1.58 6.15 0.86 0.42
(Mulinzi ) \1 48 48 199 116 0.58 141 407 2.04 5.29 0.88 0.42
\ 20 20 83 8 0.10 79 266 3.20 4.42 0.11 0.90

VI 7 18 75 8 0.11 71 187 2.50 4.31 0.12 0.89

VI 5 16 66 8 0.13 62 116 1.75 4.20 0.13 0.88

VI 4 14 58 8 0.14 54 54 0.93 4.06 0.15 0.86

X 12 12 50 — — — — — 3.91 — —

Jé ik | 443 443 1 000 235 0.23 883 2503 2.50 6.91 0.27 0.77

V. dilatatum 1 339 339 765 235 0.31 648 1 621 2.12 6.64 0.37 0.69
il| 235 235 530 275 0.52 393 973 1.83 6.27 0.73 0.48

\% 113 113 255 126 0.50 192 580 2.27 5.54 0.68 0.50

\% 57 57 129 16 0.12 121 388 3.02 4.86 0.13 0.88

VI 22 50 113 16 0.14 105 267 2.37 4.73 0.15 0.86

VI 14 43 97 16 0.16 89 163 1.67 4.58 0.18 0.84

VI 8 36 81 16 0.19 73 73 0.90 4.40 0.22 0.81

X 28 29 65 — — — — — 4.18 — —

GEiES I 251 251 1 000 171 0.17 914 2 693 2.69 6.91 0.19 0.83
V. sympodiale I 208 208 829 271 0.33 693 1779 2.15 6.72 0.40 0.67
il| 140 140 558 211 0.38 452 1 086 1.95 6.32 0.48 0.62

I\ 87 87 347 227 0.66 233 633 1.83 5.85 1.06 0.34

\ 30 30 120 12 0.10 114 400 3.35 4.78 0.11 0.90

VI 28 27 108 8 0.07 104 287 2.67 4.68 0.08 0.93

VI 19 25 100 8 0.08 96 183 1.84 4.60 0.08 0.92

VI 12 23 92 8 0.09 88 88 0.96 4.52 0.09 0.91

X 37 21 84 — — — — — 4.43 — —

HR Ik I 485 485 1 000 359 0.36 821 2351 2.35 6.91 0.44 0.64
V. dilatatum I 311 311 641 105 0.16 589 1 530 2.39 6.46 0.18 0.84
m 260 260 536 249 0.47 411 941 1.76 6.28 0.63 0.53

v 139 139 287 111 0.39 231 530 1.85 5.66 0.49 0.61

\ 85 85 175 70 0.40 140 299 1.71 5.17 0.51 0.60

VI 44 51 105 35 0.33 88 159 1.51 4.66 0.41 0.67

VI 17 34 70 35 0.50 53 71 1.01 4.25 0.69 0.50

VI 5 17 35 33 0.94 19 19 0.53 3.56 2.83 0.06

X 16 1 2 — — — — — 0.72 — —

T A, SEPREIEEG a,. BIERAAGEG L. ARUEACAATGEG d,. PREeBeT 4l ¢, ET3 L.« B ar 1 RN B 01 24 47
WEAREL T, BT x KNI SEL e, AEATIIERME; In. FEIGEUN FARXTEL; K, THRE S, IG5,

Note: A,. Actual survival number; a_. Correction value of A ; I.. Standardized survival number; d_. Standardized deaths; g,. Mortality
rate; L . Average number of survived individuals during the interval from x to x+1 size class; T',. Total number of individuals from x to over x

size class; e,. Life expectancy value; Inl . Natural logarithm of survival number; K . Vanish rate; S,. Survival rate.
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