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[ Abstract )

In order to achieve the sustainable management of Swietenia macrophylla. It is necessary to
collect and predict the status, functions and changes which in the forest level, stand level and tree
level. The growth and yield are indispensable data in stand level and tree level. Therefore this study
discussed the changes of three levels, in particular in thinning effect on the stand structure
development and regeneration of Swietenia macrophylla plantation. In the tree level, we
investigated the tree core of percentile Xp.24, Xp.63 and Xp.93 sampling tree in each thinning plots
and got the tree ring data. WWe used Schnute growth model to estimate the 3 percentiles in different
time. Finally, we used percentile estimators to got Weibull parameter in different time. The changes
of stand structure after thinning were detected. The results showed that: the absolute DBH growth
of each percentile shared the same tendency, and the 30% thinning degree was the most. We used
Schnute growth model and percentile estimators to calculate Weibull parameter b and ¢ value. The
result showed that Weibull parameter b value increased with age, and also increased with thinning
degree. The c value was between 0.58-2.62 and present positively skewed. In the stand level, we
established the thinning treatment of 10%, 20%, 30% thinning degree and control site by the
parameter diameter basal area of Swietenia macrophylla which located at 2nd forest
compartment of Shin-Hua Forest Experimental Station and planting in year 1978 and thinning in
year 1999. Each thinning treatment has three duplicates and has 12 thinning plots which was
20mx25m. We carried out plots inventory after thinning separately in year 1999, 2001 and 2008.
Finally, we used the parameter b and ¢ value of Weibull probability density function to describe the
diameter distribution. K-S goodness of fit test were used to test the observation data and
predictvalue. We also inventoried and analysis the number of seedlings, age, height and ground-
diameter. The thinning effect on the development of stand structure and regeneration of Swietenia
macrophylla were discussed in the paper. The results showed that: WWeibull parameter b value has
increase along with age. The b value from 27.46-29.75 in age 21 to 32.12-37.23 in age 30 of 10%
thinning degree. The b value from 26.61-34.90 in age 21 to 31.81-42.10 in age 30 of 20% thinning
degree. The b value from 23.49-33.61 in age 21 to 34.78-43.75 in age 30 of 30% thinning degree.
The thinning treatments were useful to diameter growth in stand. Weibull parameter ¢ value was
bigger than 3.6 after thinning and present negatively skewed. From the inventory in year 2001 and
year 2008, we knew that the ingrowth number in 10% and 20% thinning degree was better. In
consider of ingrowth, the ¢ value in 10% and 20% thinning stand were 1.87 and 1.76.The



regeneration inventory of seedling in the thinning plot, it was high relationship in power low in
seedling’s age, height and place- diameter. The number of seedlings in 10% thinning degree is
9,300stems/ha. It was high than 4,200stems/ha of control, 6,000stems/ha of 20% thinning degree
and 5,300stems/ha of 30% thinning degree. In this study, the 10% thinning treatment seemed useful
to regeneration and growth in seedling of Swietenia macrophylla. In the forest level, this study
concerned about the landscape change of land-use in the Shin-Hua Forest Experimental Station in
the year of 1993-2002. FRAGSTATS formula was used to analyze landscape structure index of
land-use map in year 1993 and year 2002. We selected landscape index such as the general area
index, the shape index and the landscape diversity index and landscape changes were discussed.
The results showed that: 64.3ha (12.73%) of the Shin-Hua Forest Experimental Station was
occupied by pure forest of Swietenia macrophylla, and 167.76ha (33.22%) occupied by Swietenia
macrophylla mixed forest landscape area under the boundary of 505ha in the Shin-Hua Forest
Experimental Station (there is 62.05% under the NCHU ownership of 374ha in the Shin-Hua
Forest Experimental Station). From the results, we found that the 1993-2002 change of mean shape
index (MSI) different forest type in Shin-Hua. The results showed Swietenia macrophylla related
mixed forest types have expanded. The information revealed the increasing tendency of Swietenia
macrophylla by the landscape diversity index. We could explain the forest types were more diverse
in year 2002 than year 1993. It’s showed that the Swietenia macrophylla be adaptive to regenerate
and grow in that area. Swietenia macrophylla is growing well. Because the pure forests of bamboo,
Tectona grandis and Acacia confusa were substituted by Swietenia macrophylla mixed forests.
Above all, Swietenia macrophylla was adaptive to regenerate and grow in Shin-Hua Forest
Experimental Station. If we could give some tending operations, it will promote the seedling
regeneration and stand growth. Therefore, if we want to apply thinning on the Swietenia
macrophylla, it is necessary to decide the thinning intensity and consider the tree position, choose

standard and environment factor, also.

[Keywords] Weibull pdf, Percentile, Schnute growth model, Ingrowth, Shin-Hua Forest

Experimental Station
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2005 28 087 483 154 1259 073 365 091 3 025 004 302 1867 165 1253 035 0.61
2006 29 081 443 161 1366 0.73 3.78 085 2.73 - - 285 1834 194 1541 033 05
2007 30 076 405 169 148 0.73 387 08 244 - - 262 1759 23 19.05 0.28 0.39
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%5 %% 3% A2 Weibull 4%

21 & 4 23 £ 4 30 =& 4
BA Weibull K-S test Weibull K-S test Weibull K-S test
B

T R

b C Dn Doosy Deoy b C Dn Doosy Doy b C Dn Do.osy Doy
E 0% 29.1606 3.1601 0.0645 0.4134 0.3450 31.0788 3.2516 0.0745 0.4205 0.3509 33.2391 2.8247 0.0860 0.4168 0.3478
F 0% 26.2211 4.1959 0.0625 0.4069 0.3395 28.6378 4.5212 0.0625 0.4069 0.3395 30.7192 4.5830 0.1112 0.4205 0.3509
G 0% 31.3814 6.1793 0.0873 0.4390 0.3663 33.2766 6.0748 0.0569 0.4390 0.3663 36.8563 5.5618 0.1071 0.4350 0.3630
B 10% 27.4566 3.2774 0.1107 0.4854 0.4050 29.3891 3.5958 0.1366 0.4913 0.4099 32.1204 3.4449 0.1304 0.4800 0.4005
D 10% 29.5821 3.9065 0.1061 0.4804 0.4009 31.1627 3.9348 0.0833 0.4804 0.4009 36.0436 3.5306 0.1667 0.4699 0.3920
1  10% 29.7459 4.0188 0.1414 0.4239 0.3537 31.1018 3.8758 0.1276 0.4239 0.3537 37.2300 4.1390 0.1381 0.4277 0.3569
A 20% 34.8997 4.6732 0.1634 0.5505 0.4593 37.0784 5.0012 0.1333 0.5085 0.4243 42.0961 4.1348 0.1250 0.5459 0.4555
| 20% 27.9097 35169 0.1111 0.5425 0.4527 29.4646 3.5179 0.1667 0.5425 0.4527 32.8656 3.5448 0.0952 0.5023 0.4191
v  20% 26.6119 3.7328 0.1619 0.5085 0.4243 29.1023 3.9178 0.1061 0.4966 0.4143 31.8126 3.6294 0.1364 0.4907 0.4095
H 30% 29.7659 6.3853 0.2179 0.6516 0.5437 29.7769 5.7905 0.1374 0.6269 0.5231 34.7783 5.3898 0.1176 0.5583 0.4658
| 30% 23.4883 4.1224 0.1366 0.3759 0.3137 27.8253 4.5768 0.1203 0.5153 0.43 - - - - -
Vv 30% 33.6110 3.3651 0.2857 1.0202 0.8512 38.6940 4.0562 0.375 0.8424 0.7029 43.7458 4.1080 0.3333 0.7909 0.6599
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30 & 4

®’E SR
a b R NSE
E 0% -5.0793 6.2290 0.6869 0.7267
F 0% -6.0831 6.8907 0.7768 0.6297
G 0% -2.8466 5.6525 0.8096 0.5870
B 10% -8.6315 6.5974 0.5980 0.8015
D 10% 5.1030 2.9567 0.3119 0.9501
i 10% 9.7552 2.2528 0.3184 0.9480
A 20% 8.8444 1.7841 0.1082 0.9941
I 20% 5.5313 3.8522 0.6708 0.7416
[\ 20% -7.2654 6.7372 0.5219 0.8530
H 30% -2.2859 4.8516 0.4410 0.8975
I 30% 0.3374 4.8566 0.7231 0.6907
\ 30% -4.4694 5.6389 0.6920 0.7219

£¢ D:WFIEL  Hipd  a-b:4#k  NSE: ¥ i REwL
SE:Sp (1+AJ) » NSE=SE I/E"_’f?,l—ig it Rz AP ¥ f,"fﬂz

n n
i, EHEs
$)% BTk AR A RS H=a+bxIn(D)EHAE S kR
30 # 4 2 Fri-HRFHTE ﬁ:f#’??ii\iﬁ/w\ﬁﬁi LB &% 40& 10 977 0

F10FFT 30 &2 RS R HAHFLER

A TEHEfE TEEH

% BA PEE 2ER 2

BB R N N 3

(m?) (m?) (m*/ha)
E 0% 2.4198 0.3457 6.9138
F 0% 1.6401 0.2343 4.6859
G 0% 5.0549 0.7221 14.4427
B 10% 1.6326 0.2332 4.6647
D 10% 3.1531 0.4504 9.0089
I 10% 5.8635 0.8376 16.7528
A 20% 2.8764 0.4109 8.2184
| 20% 3.5258 0.5037 10.0738
v 20% 1.7238 0.2463 4,9251
H 30% 3.0616 0.4374 8.7475
I 30% 2.7861 0.3980 7.9602
A% 30% 2.2826 0.3261 6.5216
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