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Abstract: Toona ciliata is a key protected tree species at the second national level, its natural population acts
as a dominant species in its existing community, is rarely seen in subtropical regions of China. This study was
to research the structure of age class, the quantity dynamic conditions, the trend of development and the corre-
lation between the distribution pattern and the structure of age class, the quantity dynamic condition of differ-
ent Toona ciliata populations. Four sample plots were selected in the Enshi Region of Hubei. The sample plots,
entirely covering 4 populations, were set up, each in 5 m x 5 m grid, by using contiguous grid quadrate
method, with T1 10 m x 30 m, T2 20 m x 20 m, T3 20 m x 20 m and T4 10 m X 40 m in size respectively.
Based on field survey data, a specific life table was established, survival curve was determined, a dynamic esti-
mation of the survival number for different age classes was made, and spatial distribution patterns of different
Toona ciliata populations were analyzed to determine the causes of spatial structures and distribution patterns
in different sampling plots. Analysis included Deevey curves, regression, ratio method of variance & mean value
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with ¢ test, Morisita indices (/5) with F test and negative binomial parameter (K), patchiness index (m*/m),
and mean crowding index (m*). Results of the human disturbance intensity for the four populations was T4 >
T1 > T2 > T3 with dynamic indices (V) of T1 = 23.8%, T2 = 34.1%, T3 = 27.8%, and T4 = 32.3% show-
ing growth form. Also, the ¢, values of different populations lagged in age-class with external disturbance inten-
sities, and the life expectancy peak values (e,) varied as follows: T3 > T4 > T1 > T2. Survival curves did
not agree with any Deevey curves, but 4 cubic functions represented a regression of the four survival curves:
y=-0.1218* +2.4695*-14.814S +31.071, y=-0.136S* +2.1625* -11.297S + 23.286, y=-0.287S* +4.4108* —
19.992S +31.143, y=-0.0585* +1.4925°-10.64S + 24.357; With 25 m? 50 m? and 100 m? as sample sizes, a
ratio of variance and mean value to ¢ test, I5 with F test, and K all demonstrated that T1 and T4 populations
had clumped distributions, but T2 and T3 had Poisson distributions. The m*/m varied with a sequence of T4 >
T1 > T2 > T3; whereas, m* was T1 > T4 > T3 > T2. This research demonstrated that in a natural state,
the Toona ciliata population was in growth form with a stable population susceptible to potential external dis-
turbances and having a Poisson distribution, but with human disturbance a clumped distribution emerged that
with proper human objective regulations, population regeneration, species protection, and maximum ecological
effect could be enhanced. [Ch, 2 fig. 5 tab. 25 ref. ]
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Table 1 ~ Environmental features of 4 Toona ciliata populations
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Table 2 Dynamic analysis of population structure of Toona ciliata in different habitats

— RS B /% P
v, v, Vs v, Vs Ve v, v, V',

T1 4737 60.00 3333 5000  -4000  -1667  -3333 23.84 0993  0.0417

T2 35.71 66.67  -50.00 5000  —40.00 60.00 0.00 34.05 2128 00625

T3 7500 -33.33 66.67  -66.66  -1429  -2222 33.33 27.84 1740 0.062 5

T4 40.00 55.55 50.00 5000  -50.00  -3333  -40.00 3231 4039 01250
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Table 3 Static life table in different Toona ciliata populations

FE H x a, L, d, q. L, T, e, In(a,) In(L,)
I 19 1 000.000 473.684 0.474 763.158 2 763.159 2.763 2.944 6.908
I 10 526.316 315.790 0.600 368.421 2 000.001 3.800 2.303 6.266
11} 4 210526  -105.263 -0.500 263.158 1 631.580 7.750 1.386 5.350
1 v 6 315.789 157.894 0.500 236.842 1 368.442 4.333 1.792 5.755
\% 3 157.895 -105.263 -0.667 210.527 1 131.580 7.167 1.099 5.062
Vi 5 263.158 -52.631 -0.200 289.474 921.053 3.500 1.609 5.573
VI 6 315.789 -157.895 -0.500 394.737 631.579 2.000 1.792 5.755
Vil 9 473.684 473.684 236.842 236.842 0.500 2.197 6.161
I 14 1 000.000 357.143 0.357 821.429 2 642.858 2.643 2.639 6.908
I 9 642.857 428.571 0.667 428.571 1 821.429 2.833 2.197 6.466
I 3 214286 -214.286 -1.000 321.429 1 392.858 6.500 1.099 5.367
™ v 6 428.571 214.286 0.500 321.429 1 071.429 2.500 1.792 6.060
\% 3 214286 -142.857 -0.667 285.714 750.000 3.500 1.099 5.367
Vi 5 357.143 214.286 0.600 250.000 464.286 1.300 1.609 5.878
VI 2 142.857 0.000 0.000 142.857 214.286 1.500 0.693 4.962
Vil 2 142.857 142.857 71.429 71.429 0.500 0.693 4.962
I 16 1 000.000 750.000 0.750 625.000 3 000.000 3.000 2.773 6.908
I 4 250.000 -125.000 -0.500 312.500 2 375.000 9.500 1.386 5.521
1 6 375.000 250.000 0.667 250.000 2 062.500 5.500 1.792 5.927
- v 2 125.000 -250.000 -2.000 250.000 1 812.500  14.500 0.693 4.828
\% 6 375.000 -62.500 -0.167 406.250 1 562.500 4.167 1.792 5.927
Vi 7 437.500 -125.000 -0.286 500.000 1 156.250 2.643 1.946 6.081
VI 9 562.500 187.500 0.333 468.750 656.250 1.167 2.197 6.332
Vil 6 375.000 375.000 187.500 187.500 0.500 1.792 5.927
I 15 1 000.000 400.000 0.400 800.000 2 233.333 2.233 2.708 6.908
I 9 600.000 333.333 0.556 433.333 1 433.333 2.389 2.197 6.397
1 4 266.667 133.333 0.500 200.000 1 000.000 3.750 1.386 5.586
- v 2 133.333 66.667 0.500 100.000 800.000 6.000 0.693 4.893
\% 1 66.667 -66.667 -1.000 100.000 700.000  10.500 0.000 4.200
Vi 2 133.333 -66.667 -0.500 166.667 600.000 4.500 0.693 4.893
VI 3 200.000 -133.333  -0.667 266.667 433.333 2.167 1.099 5.298
VIl 5 333.333 333.333 166.667 166.667 0.500 1.609 5.809
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Figure 2 Sruvival curves of different Toona ciliata populations
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ZRK HE/N, REREBE, Y KB TI055 Rn(—Boy 8 Li k), WEEipf ™=, K>0m,
AT, T2 RT3 Al K KT 8, MiftasrAi o T1 A TA Mff /T 8, BRI X K KR,
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Table 4 Cubic curvilinear equation fitting for survival curves of 4 Toona ciliata populations

ik [l 15 77 F R HU(R) F{E 5 VA 5 (P)
Tl  y=-0.1215 + 2.4695* -14.814S + 31.071 0.946%* 23.401 0.005
T2 y=-0.136S" + 2.1625* -11.297S + 23.286 0.889%* 10.714 0.022
T3 y=-0.287S + 441058 -19.992S + 31.143 0.852% 7.763 0.039
T4 y=-0.058S" + 1.4925* -10.640S + 24.357 0.997%%* 478.079 0.000

BBl S ARG, y AR I/NR A RE A TH (. *P<0.05 2253 B3, **P<0.01 225 B3,

RS TEARMBERELZEMEIHEE

Table 5 Distribution pattern of Toona ciliata populations in different sample sizes

PR RUUEE A Morisita

F

J&E m* m*/m 1 B

E €Y i —Hi%  Cassie §§
FREE HORE T F/m? t 1l I3 A Ty

e BK M

25 1.989 2.883 BAE 3.482 0.287

T1 50 2.339 2.677 BAE 5.146 0.194
100

25 1.333 0913 MERVN 8.264 0.121

T2 50 1.455 0.909 MERVN 12.100 0.083

100 1.091 0.816 MERTN 121.000 0.008

25 1.333 0913 MERYS 10.497 0.095

T3 50 1.389 0.728 HERV 18.053 0.055

100 0.095 -1.108 15 -15.474  -0.065

25 2.704 4.667 BAE 1.505 0.665

T4 50 4.094 5.788 BAE 1.656 0.604

100 4.967 4.859 RE 2.584 0.387

4.433 1.287 0.989 1.276 1.990
8.228 1.194 1.339 1.176 1.970

3.083 1.121 0.333 1.116 1.333
5.955 1.083 0.455 1.170 2.044
11.091 1.008 0.091 1.076 2.089

3.833 1.095 0.333 1.091 1.333
7.389 1.055 0.389 1.049 1.385
13.095 0.935 -0.905 0.951 0.101

4.267 1.665 1.704 1.639 2.704
8.219 1.604 3.094 1.541 4.091
14.217 1.387 3.967 1.298 6.307
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