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Taxus brevifolia , the Pacific Yew or western yew is a conifer native to the Pacific
Northwest of North America. This tree species ranges frorh the southernmost tip Alaska, down to
central California. Its population is also found in Pacific Coast Ranges with others in British
Columbia. Taxus brevifolia is not generally a tree but a shrub variety. Its diétinguishing feature is
its flexible stem which is able to creep on the ground for a short distance before going up as
shown in figure 1. Furthermore, its branches grow off from the stem, specifically the upper side

as shown in figure 2. The species has been given another name reptaneta which means a

creeping plant.

Figure 1 Figure2

The species also occur along the forest margins in some parts of northwestern Montana, the
thicket yew plants do not ascenl but rather stay,é on the ground as shown in figure 3. The form

(
depicts the original or the ancestral form which assumes the upright nature with the branches on

the upper side. The pattern evolves from one stem to the other as it develops the upright position

from the creeping one
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Characteristics

e

The Pacific yew is a small medium evergreen tree. It has a J{naximum height of 10-15 m
tall with a thin trunk of 50 cm. ﬁoweveﬂﬁhe species has been found to grow to 20 m tall taking
. : : loves!
place only in the parks and other preserved areas. The species has a redundant growth behavior | ¢ >
with tendency of rotting from inside as it develops. The trend provides a hard opportunity for the/
species to form the rings which may give a true determination of the age. The tree develops a
thin scaly brown bark as shown in figure 4 which provides the cover to a thin layer of off-white

sap wood with darker heartwood which shows variation in color from brown to purplish hue.

8 Figure 4
Reproductive cycle

The Pacific yew has separate male and female parts. Therefore, the seeds are produced

and forced to travel for the purposes of germination. Birds play an integral role in the seeds
e iFazi .s_-\xixjgeﬁ—(—k{—&-\zﬂee—%
dispersiea process (DiFazio,-S ~Pok—~ >IN-2011). The seeds are produced on the
female tree while the while the pollen grain is developed on the male tree. The general life cycle
begins from fertilization of the seed which forms a sporphyte that undergoes meiosis to form the
megaspores. Eventually, it forms the megagametophytes and microgametophytes respectively. In
addition, the megagametophytes produce the egg while the microspores produce sperm.
al.

Fertilization occurs once again to restart the cycle (Walters-Vertucci, C5-Crane; F5-& Vanece;N.

2009). The life cycle has three basic stages: egg, seed, and meiosis.

T
+\M-5 \7%4 ?(‘0 432 ﬂw‘L
Tl agget P
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Ecological importance

Through interaction with other species, the plant is able to provide food for the foraging
animals like white tail deer, elk and mouse. The fruits produced are eaten by ring-tailed cat and
songbirds. However, the relationship is mutualism whereby the birds feeding on the fruits are

&‘L‘ A, !\ (e({ o '>

able to aid in seed dispersion (Stierle, A;-Stierle; D-, Stobel, & G., 2010). The species has an

economic importance in terms of synthesizing the drug Taxol which is anticancer.

Demographic Matrix Model

ooooo

] Taxus brevifolia
‘ Demographic matrix 1 c i
Stage: <05 mal 0.5-1.0mtall <=1 ¢m DB 1-4.9 ¢m D15-14.9 em { 15-24.9 ¢m »=25 ¢cm DBH
<0.5 m tall , 0.88 ' g 0 0.12 0.16 0.2 0.24
i 0.5-1.0mtall 0.9 0.88 I 0 oo
<=lemDBH 0 ogg o8 o 0 0
1-43¢emDBH 3 0 0.07 0.97 0 0.
5-14.9 o DBH 0 0 0 0.025 0.99 ]
15-24.9 ¢ DBH 0 0 D 9 0.005 2.99
=25 cm DBH 0 9 ] 0 0 9.009 0.993

(Fig 5 stages of growth of the pacific yew plant and the size of the plant at different stages in its life cyclé it can
also be used to help predict the populations at certain points in a life cycle which is good for conservation biologists

Jooking to save or extinguish species)

)
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it (,V\An\vwér oy sem

This model displaces the size and population of yew plants they are viewing the size and
population of the pacific yew plant during the life cycle. The data is broken down into 7 stages
<5 mtall, 0.5-1.0 m tall, <lcm DBH, 1-4.9 cm DBH, 5-14.9 cm DBH, 15-24.9 cm DBH,> 23

A\ 4
cm DBH Arranged along the Y-axis, And size in cm along the X-axis as well as years. I stated
with the initial population of 500 seedlings and ran the model for 70 years to see what would
happen to the over-all population. As shown in Fig 6 there was a decrease in population of the
course of the first 20 years as the seeding with through the different growth cycles and started to
reproduce there own viable offspring. HYou see this on the model with the larger trees staring at
under 1 on the %yﬁmm*c scale. After that you can see that the population has continued to

[ ojxrf-ww\t‘r—
grow finally approaching a stable stage distribution at year 70.At this point here is a similar
N gop'n 460

number of all sizes of yews at this point. When /\reached | the ) value was 1.02% which proves that
our population is increasing. If we to run this model for a few hundred years I think that the
population would eventque or be i ecrease. Depending on where these yews are

e K = inbaite pophe 5720
located they could be in a somewhat small area and as the population continues to increase it

' | competitive inhibition begins to take place, which lowers fitness.

s 575

v»o* ( L.

Qu\ {/L\Ts T ?’0‘)
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1000 - Pacific Yew Proportion Populaion Log Scale
100 | L — :
10 - ’
1 T ;
1 5 58 61 64 67 70

.§ A ammw<0.5 m tall

% ot ssmn().5-1.0 m tall
£ 0.001 - amsmn<=1 cm DBH

0.0001 - @mem1-4.9 cm DBH
0.00001 - emma»5-14.9 cm DBH

0.000001 - ez 15-24.9 cm DBH
0.0000001 - s >=25 cm DBH
Fig 6 Population Model
Elasticity

eacln,

An elasticity matrix was conducted using a 10% increase to the-elastieity of the original

Mée( Fn““‘(‘/) \«tc(~— Wi
over-all-data to see whefe—l-t would have the greatest impact evf’the total population, This increase
\N\V‘ had the biggest effect in the trees between 1-4.9 cm with an increase of 7.55% and 5-14.9 cm
" DBH with an increase of 8.78%. The smallest impact of the increased elasticity were the really
S(\/JH G small égs hich had a 2% increase, this is due to the fact that over time the population is
growing and it took 20 years for the larger trees‘g’o start being able to reproduce so the change in
elast101’cy The other small impact took part in the really large trees. On17 one percent of the

population falls under this category so this made little impact of this stage.
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Stage: <05 mwll 51,0 mtall <=} o DEM P49 DK 5480 DBH {15 45 on DB s 2b em DB |2
1.5 m%all 143778 g g 142278 108 15227 182337
.50 mtail 102368 1E3765 o o 5 ¢ o]
«x) oon DU 4 182307 13846 ¢ ¢ ¢ o
149 om DK ¢ [ 142360 157628 o [ [
5349 o UM 5 [ o 10416084 1HEL 7 4
15248 e UM 9 ¢ & & 142232 144405 4
Ja2h o DB ) ¢ b [ ¢ 182217 162478
Fig 8 Lambda values after a 10% increase in elasticity
Sape: <% mtall G510 mwl wul o DHM 1480 D (538480 DEM (1524 80 DB »22% o DEY
<05 m tall 3.70% g o 2.20% 2.21% 7.19% 2.14%
0430 m il 2.28% 369% & ¢ o ¢ 8
<ixd gm DM ¢ 2.29% 387% TN o o ¢
34,9 2r Dy & & 2.28% (75557 & 8
5348 £ DRt g G ¢ 208%] | A mies] ¢ o
15348 o DB [ 5 [ gl J/ 2u% £.33% 2
»22% oo B ¢ o ¢ &l / o 238% 240%

Fig 9 The percent different after the change in elasticity \6

ched.
Using the model to manage the species f’ = WW"(’\ (0\7‘( lown QK?

It’s a cool spring afternoon and I was just tasked with this new species my boss wants to
bring to Pullman Washington called Pacific Yew he has given me 500 seedlings and its my job
to manipulate‘thf;re growth so that the population remains constant or maintain a lambda value of
1. Fig 5 shows the starting matrix for the populatlon and through modeling I was able to after 70

TP Y WA P s
years get it to a stable populatug}\wr[h a lambda value of 1.2. When I started mm.unp%aﬁﬁg:%e
numbers I found that if T lowered the elasticity of only two parameters I was able to maintain
with a lambda at exactly 1. The 1% stage I would lower the elasticity at would be the <.5 m tall
by 7% at this early stage it would be easy alter the growing patterns at this stage since a good
percentage wont even make it to being a large tree. This could be done in a number of Wa}zfrom
spraying some with weed killer to maybe covering them with more soil or another type of earth
that would slow down the growing process as it must work its way back up through it and some

would make it and some wouldn’t. This could be done for the first year and see if it worked the

way we wanted it to or if it killed off all or none of the little seedlings. Doing it this way we
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aren’t deliberatin‘;’g killing any young yew trees and it can be relatively inexpensive depending on
the material used. The second stage of growth that I would lower the elasticity of is the 5-14.9
cm trees. By lower the elasticity by 10% it brings us to a lambda value of 1.00001 which is
exactly what were looking for as shown in fig 9. To lower this elasticity group we would pruve it

ponl
all the way back to just its stem. This will lower its ability to start reproducing which in return

lowers its elasticity.(Intructions https://video.seafch.vahoo.com/search/video?fr=spigot-chr- | wt)
> st %

gcrnac&p=can+vou+prune+paciﬁc+vew+t};e/és#id=2&vid=ec5 05a64406af9e19bectb7ebc05¢db8 Qafw""

‘ fung
&action=click )Yews are very tolerant/go thiy?would avoid us having to kill plants and should be

L~

relatively in expressiveif we-hire-out-a-cheap-landseaping: These two manipulations would avoid
= \

us killing off any populations while lowering the growth rate.

Hn 5 el 0k koo L ob Llpe lead fo 27

Stage: Obmiall lesiomual [<siombis  [149:moan 1S :49cm oM (15248 on DB ve2s "
<35 1 kal 08184 4 ¢ 912 016 02 0.26,
’ cagL o588 ¢ o o [ o1
¢ ooy 8% o 9 o o
o o 607 087 o 2 o
14,9 o DM o o ¢ 0025 0.732 3 o
15245 e DB ¢ ) [ ¢ G oth 399 0
Fgeemby S L8U B 51 DR SL A I
Fig 9

In summary, it can be brought out that Taxus brevifolia varies from one stage to another.
g T i g€
It is equally important to know that not all @urvive to the adult stage. Correspondingly, these

7
variations of growth rate in each stage provide an advantage in the management of the species.
Through ‘ehes-g—modeling we have been able to prove the pacific yew population is increasing
" 7(710‘\#""
with a %b/h% populatlor}\after 70 years, Data was also provided showing how to maintain a

constant population it needed and how it could be done with as little hard to the species as well a

compantes pocket book.
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