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Population structure and spatial pattern of Alchornea davidii in different disturbed Karst
habitats in Chongqing. ZENG Jia-qing, ZHU Jia-xing, WANG Wei, TAO Jian-ping” ( Key La-
boratory of Eco-environments in Three Gorges Reservoir Region, Chongging Key Laboratory of Plant
Ecology and Resources of Three Gorges Reservoir Region, School of Life Sciences , Southwest Univer-
sity, Chongging 400715, China).

Abstract; Alchornea davidii is an adaptive species, playing important roles in water and soil con-
servation in Karst areas. To analyze the differences of population structures, dynamics and spatial
patterns of A. davidii, and further to provide guidance for its better use in vegetation restoration
a comparative study was carried out under four different disturbed ( mild, moderate, strong and
severe ) Karst environments in Chongqing. The results showed that; (1) the population age struc-
ture presented an upward pyramid type and the population size kept growing under moderate,
strong and severe disturbances. (2) Population survival curve followed a stable Deevey Il curve
under mild and moderate disturbances, but a Deevey Il curve with a strong population increase
under strong and severe disturbances. (3) Populations under mild and moderate disturbances had
higher survival rate and life expectancy, and their survival rate and cumulative mortality rate had
smaller fluctuation than those under strong and severe disturbances. The populations under severe
disturbance suffered a severe environmental screening from the first age class to the second age
class. (4) The values of dynamic quantitative index V,; and V', increased with disturbance inten-
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sity, indicating that the populations had higher growing ability in highly disturbed environment.

(5) All populations under different disturbances showed an obvious clumped distribution at five

different plot sizes, and the patchiness index of populations in highly disturbed environments was

lower than that in lowly disturbed environments, which suggested that the former populations were

more expanding. Therefore, A. davidii is suitable for early stage vegetation restoration in Karst ar-

eas.

Key words: age structure; static life table; survival analysis; dynamic index; point pattern ana-

lysis.
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Fig.1 Population age structures of Alchornea davidii under different disturbance intensities
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Table 2 Static life table of Alchornea davidii population under different disturbance intensities

P45 % A, a, I, d, 0. L, T, e, In, K,
1 1 1081 1424 1000 289 0.29 886 2107 2.11 6.91 0.34
2 1390 1013 711 309 0.44 557 1221 1.69 6.57 0.57
3 570 603 402 66 0.16 369 664 1.60 6.00 0.18
4 479 479 336 82 0.24 295 295 0.88 5.82 0.28
5 361 361 254 - - - - - 5.54 -
1 1 1041 1041 1000 296 0.30 852 1901 1.90 6.91 0.35
2 733 733 704 289 0.41 560 1049 1.49 6.56 0.53
3 432 432 415 178 0.43 326 489 1.18 6.03 0.56
4 247 247 237 149 0.63 163 163 0.69 5.47 0.99
5 92 92 88 - - - - - 4.48 -
n 1 1720 1720 1000 358 0.36 821 1280 1.28 6.91 0.44
2 1105 1105 642 567 0.88 359 459 0.71 6.47 2.15
3 129 129 75 13 0.18 68 100 1.34 4.32 0.20
4 106 106 62 59 0.96 32 32 0.52 4.12 3.28
5 4 4 2 - - - - - 0.84 -
v 1 4383 4383 1000 866 0.87 567 636 0.64 6.91 2.01
2 589 589 134 133 0.99 68 69 0.51 6.80 4.77
3 5 5 1 1 1.00 1 1 1.00 6.68 -
4 0 0 0 0 - - 0 - - -
5 0 0 0 - - - -

A, A & B GISIBR ARG B a,  SIWHR BTG 1, WA FOF IR B AR HEAL A7 35 B (LA 1000 M HKL) L1, =a,/ayx1000;d, : bRUELIET- %L, d, =1, -
Lovy5q, SETH g, =d, /1 5L, o DN oo B ot 1 G000 I 400 6] S X0 4 05 ) AR, L, = (L4 ) /725 T N IR R BN I« I MR REL, T, =
D La se, HEA & AR EAINE e, =T, /1, 3K, . W RF K, =Inl,~Inl, ,, .
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Fig.2 Standard survival curves of Alchornea davidii popu-
lations under different disturbance intensities
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Fig.3 Four survival function curves of Alchornea davidii populations under different disturbance intensities
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Table 3 Dynamic index of population age structure of Al-
chornea davidii population under different disturbance in-
tensities

i EA SRR

R 1 I 1 v
Vi -22 30 36 87
v, 59 41 88 99
Vs 16 43 18 100
v, 25 63 9% _
Vi 22 39 56 88
vV, 0.047 0.157 0.529 17.61

TR FAY I VAR 4) BB e T30 T Al
AL /N TR T Yo BE T B FRE, Bl D sk 4
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3.1 TR ILURFF RS 5 A A5

R IR AL AL S R0 A o R rp A A ST
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R S ( Zhang et al.,2007) . ASBHSE & B, AN
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B i TR EE T AR AL O IR A AL R S B
RO AL B A TP AR B p s, A IR S
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B A TN E TG A0, 32 P AN [ 4E I 45
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T, 2R ZUT I B R) Y 2 R B A 4
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Table 4 Spatial distribution index values of Alchornea davidii populations under different disturbance intensities
T FETTTHAR 5 2/ ¥ME R SSEE 91 RIS EL Morisita $5 %% %R
473 (m?) v ' m”* m*/m Iy F
I 2.5%2.5 8.11 62.24* " 35.16 1.29 1.28 8.81° C
2.5%5 14.49 75.68 " 68.17 1.25 1.24 14.48 C
5%5 19.12 71337 " 127.49 1.17 1.15 18.22° C
5x10 17.38 4485 " 235.13 1.07 1.07 17.38" C
10x10 18.02 31.85"° " 454.52 1.04 1.03 18.02* C
I 2.5%2.5 10.33 74.347 29.20 1.47 1.46 9.24" C
2.5%5 16.88 89.10" "~ 55.63 1.40 1.39 16.88 " C
5%5 26.63 100.79* * * 105.13 1.32 1.31 26.63 " C
5x10 15.48 39.66 " ¢ 173.48 1.09 1.08 15.48* C
10x10 10.74 18.22%** 327.74 1.03 1.02 10.74 " C
I 2.5%2.5 7.60 52.51° " 29.45 1.28 1.45 13.62° C
2.5%X5 11.93 61.29" " 56.63 1.24 1.23 11.92* C
5%5 17.55 65.16"° 107.96 1.18 1.18 17.55* C
5x%10 28.73 75.947 210.54 1.15 1.14 28.73 " C
10x10 7.55 12257 " 372.18 1.02 1.03 10.74 " C
v 2.5%2.5 8.16 57.06" " 44.44 1.19 1.19 8.16" C
2.5%5 13.17 68.29 " * 86.73 1.16 1.16 13.17 " C
5%5 18.64 69.45" " 166.76 1.12 1.11 18.64 " C
5x10 31.80 84.35" "~ 329.05 1.10 1.09 31.80 " C
10x10 29.12 52.59 " % 624.61 1.02 1.04 29.16 " C

C.BEL M, * P<0.05, * * * P<0.001,

TR T T Deevey AL, FhEEERE, M
FESREUM T T, A7 1% 20 1] T Deevey 7Y,
FERGK B Ty 585 SR T A B 98 e B, 7E R 2252 3 Ak
5 AT 20 A0 R 7 R R B AR SR fiE
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D R E AR P R B R B S A A
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X U R e DR B Rk, I aT RO Tl it
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MRERI A A R = T M REROSE TR XA RER
UM LLURRAT R AR BERE I MO i A 4l (HOH A A7 fE
TIZ TR THARAK-, BT S [ b N 38
SR AT T Iy v 1 AR B PR A (B R A, 20005 4
H7,2012) o R 0 DRSS 5 R R A , Pl
FETREEAR, AR A R o R AP AR E .
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LW RI AR 2 6] 3 A A% R R A ) F B A 2y
P CRh -9 BOIL ] AR S50 5 1 | ol oA Ao ] 5 4
5) SN R (MIE | L3 Koy OB IRAE) Rl
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