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Abstract

Introduction

Pseudosasa usawai in Yangmingshan National Park bloomed in 1999
and 2000. After flowering, all of the individuals dead and the restoration
of P. usawai are by the growth of seedlings. The formal study revealed
that the growth of P. usawai fits the third growth type defined by
Deevey (1947).

Methods

Six studied sites were selected and there we measured several growth
factors, such as the diameter of stem, the number of internodes and the
height of each stem, etc. Then, the-estimated growth formula by
regression of age and growth factors was used to estimate the remaining

age to adults.
Results

We estimated that the recovering time still needs 0.5 to 2.7 more years
at least, except two sites, “Nursery Garden” and “Ertzping”, which
suffered the disturbance and invasive of other plant species, such as
Miscanthus flavidus, and these invasive species make P. usawai

population crash down.

Discussion and Suggestion

In our discussion, we took the data of population Mt. Da-Tun from July
1999 to July 2004 to test “Matrix Population Model”. After sensitivity
analysis, we concluded that seed productivity, seedlings survival rate
and adult survival rate are the three most important factors in population

dynamics, especially in the factor “adult survival rate” if we modified
11
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the parameters to the more real situation artificially and subjectively.
For the reason, we suggest that the seedlings and adults population

should be protected and prevent any artificial disturbance.
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1. Taylor, A.H. and Z:=S. Qin. 1988. Regeneration from seed of Sinarundinaria
fangiana, a bamboo, in the Wolong giant panda reserve, Sichuan, China. Amer. Jour:
Bot., 75(7):1065-1073.

2. Makita; A.1998. Population dynamics in the regeneration process of monocarpic
dwarf bamboo, Sasa species. In:  GP. Cheplick(ed) Population Biology of Grass.
pp-313-332. Cambridge University Press, Cambridge.

3. Deevey, E.S. 1947. Life tables for natural populations of animals. Quart. Rev. Biol.
22:283-314.
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% 3-1 The statistic growth parameters of Pseudosasa usawai before

July 2004
Him(cm) ¥ B Aecm) FHRRAG/MD) v R AG/m)
?#0.80£0.2 8.81+2.7 178.78+49.7 2.67 1.67
b $0.5740.1 7.97+1.8 124.88+28.3 62.67 28.00
% & 0.6440.1 7.45+2.2 102.53+25.1 89.33 24.00
= 3 0.6740.2 11.48+2.4 172.71+50.7 4.20 1.00
it <0.3 - - 0 209.00
Wl <03 - - 0 46.60
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# 3-2 The statistic growth parameters of Pseudosasa usawai before

November 2004
Kif(em)  &#%& % A(m) S H)RBAEGIM) ] v R EG/m)
@ 0.71+0.17 8.00+2.40 108.61+36.95 25.5 -
o 300.72+0.18 11.84+13.11 170.70+41.20 64.5 -
~ & 0 0.52+40.13 6.32+1.91 78.344+26.48 168 -
= + 3 0.64+0.23 9.89+3.48 134.47+65.17 3.8 -
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# 3-3 The expected time to adult (estimated by July 2004 statistic

value)
2004 # 77 AjT(mm) Pl AR E R (E)
¢ 8 :
LR 5.65 2.15
ST 6.42 1.30
- G 6.68 1.02

# 3-4 The expected time to adult (estimated by November 2004

statistic value)

2004 & 11 % FfE(mm) 3l & 4R47F pPFR(E)

P 7.14 0.50
g 7.17 0.48
<0 5.17 2.69
I+ 6.36 1.37

R Y 2R AR FD  F iR A R
F LA IR PR > LS E 82 2002 E chiE % N E 4P i ehkd
% v:fa;E' E_F) 5 1999 & 3 2000 & B 78 B 415% 3 chfg T o pig
# E%;» MESF LS FEnEpg) FFREFRERFY
e tho Bl et ol Sl T I T Wg.m P
#&@ % % o Cohen 210 S R D = BIER (1) A fAxiE

‘-\w

9 Cohen, D. 1966. Optimizing reproduction in a randomly varying environment.
Journal of Theoretical Biology, 12: 119-129.

10. Cohen, D. 1971. Maximizing final yield when growth is limited by time or
limiting resources. Journal of Theoretical Biology, 33: 299-307.
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388 ; Philippi & Seger (1989)"' F £ & &7 41 & 7% 4 1 Lepidium

laSiocarpum ’:’Li_};a f’? Eﬁ-? %ﬁ?’g F_B_ F COhen m’lF‘ /EJ

%41* Matrix population model * » 1334 1999 s & — T = 3
e ¢ F K 2000 x[&ﬁ—r(« Bl TF) S N T % e ik L
1520 %%\/m R T LR %\ﬁimlﬂ;ﬁgﬁi)} 89.33 th/m’ » E #-2 AR 4

ERTAEE R R 0 P ¥ & 2 Life cycle graph (LCG)#-2 (B 3-1) -

] 3-1 Life cycle graph (LCG) of Pseudosasa usawai in area Mt.
Da-Tun

Fi=P;*m,=22.4
ms=22.4 3 3

Seedlings Adults
=1520 =89.33

9 Cohen, D. 1966. Optimizing reproduction in a randomly varying environment.
Journal of Theoretical Biology, 12: 119-129.

10. Cohen, D. 1971. Maximizing final yield when growth is limited by time or
limiting resources. Journal of Theoretical Biology, 33: 299-307.

11. Philippi, T. and J. Seger. 1989. Hedging one’s evolutionary bets, revisited. Trends
in Ecology & Evolution, 4: 41-44.

12. Caswell, H. 2001. Matrix Population Models: Construction, Analysis, and
Interpretation, 2" Edition. Sinauer Associates, Sunderland, MA.
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P: survival probability
m: the number of offspring produced by a female

F: the reproductive entries in the life cycle

1R 3-1 7 g 2 - 2 Ao §] 3-2

Bl 3-2 Projection matrix corresponding to the LCG in.fig 3-1

Fi F, Fs3 0 0 224
P, 0 0 = 0.76 0 0
0 P> Ps 0 0.06 1

| # POPTOOLS" #; 48 4 454 sensitivity (B8] 3-3) # 3] F; ~ P, ~

P; = '?ﬁ‘é‘]”‘i ‘*f#mﬁ B o kT EHEAA LA hE ‘ﬁ'* 5 e
ERCEAR S Sy il X NERE "V'” J}ﬁ’tf‘ EFE D ”h g &
m? fg.rs o

B8] 3-3 Sensitivity matrix of Pseudosasa usawai in area Mt. Da-Tun

0.000 0.000 0.410
0.202 0.000 0.000
0.000 0.409 0.448

md WHEFPAE G BIE FLARS ! S HRa#cE (8933 1k
M) 1% 4R R R T R 2R S ke k> F Py ¢ R
"$14> Fy ¢ F 2 > F]yL g 7 sensitivity 93 8 PF > P; efrsensitivity €
B o ARG ES § LR EEE LMD o Glhok-P
1% 0.04 > B Fs € 34 5 32,9 > B#7{% 2 sensitivity matrix ¢  P;
AR R € H 4 5 0.621 0 o) 3-4 -

13. POPTOOQL: http://www.deadlybloodyserious.com/Python/poptool/

12



FRAP 0 7 Bl e B T SRR TR 2 4 7y P

M8l 3-4 Sensitivity matrix of Pseudosasa usawai in area Mt. Da-Tun
(P, modified to 0.04)
0.000 0.000 -0.385
-0.185 0.000 0.000
0.000 0.236 0.621

d 3 H LEROFTHEREZE F TR E SRR AR TE T

Z = EEFOM F] 42 7 Matrix population model F¥ € § € = Rk
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2 T R R SR S Ry £

N
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