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An investization was conducted to establisihn if there
vas a difference in the rootability of Tarus clones ani if
this difference could be relatel to anatomical or sexual
differences of the clones,

Seven clones of Tarms, dlus mzle and female T, cus-

Didata emnansa Tort, were oronaratel by tip cuttings during

the winter of 1253-1954, The cuttin~s were olacel in a sand
media and kedt undier intermittent mist duringe the exneriment,

Anatonical sturiiles were male of the ste: of the rootea

i
9]

cuttinss during the winter of 1355. The transverse sections
of stem were ewvanine’ for the nuaber of fiber bands, and the
thicimess of bar’t to wool in each section.

r show a definite difference in

sesults of this stud

tne rootanility of Tamrs clones, T, meiia '"Jotfield' showed

the hignest rootzbility and T. cusbiidata '.2na' exhiblted

the lowest., <Cuttin-ss talzen from n1ale . cusiHiteta expansa
rootedl more realily than cuttings talten from female plants.
The anatonical stulies showed no relationshis between structures

studied and rootabilit:r,
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INT202UCTION

Plant prooazation has been defined as "the controlled
reproduction of plants by man to perpetuate select indiv-
iduals or groups of individual plants which have specific
value to him." (14) The propasation of plants is the
starting point for all crop production, and as such is of
fundamental importance to the field of horticulture. Plant
propagation may be easily subdivided into two major divisions:
sexual rervrcduction and asexual or vegetative reproduction,
Due to tﬁe fact that many ornamental species have seeds with
complex dormancy mechanisms which hinder germination, asexual
reproduction is employed with these plants. Asexual prop-
agation of ornamental plants on a commercial scale is done
cheifly by means of cuttings. Since a greater uniformity
of plants can be obtained, and a larger number of new plants
can be produced from a relatively small number of stock
plants, cuttings fits well into the scheme of mass pro-
duction. Ilany factors affect propagation of ornamental
plants by cuttings., One of the most important of these
factors is the inherent rootability of the cuttings. Two
of the inherent factors which affect rootability1 are sexual
and anatomical differences., £Reakbane (4) has reported that
the anatomy of a cutting may affect its rootability; Snow
(25) observed differences in rooting associated with the
sexual character of red maple cuttings,

Taxus, a dieocious plant, (1) occurs commercially in

1 Rootability - the tendency of a cutting to form roots.
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varieties of mixed sexes, and in clones vhicin are either
male or female, It has been observed that cuttinzs from
different clones of Tarus vary in their degrees of root-
ability (30).

It nas been the scope of tnis study to attempnt to
establisih i1f there was a difference in the rootavility of
Tavus clones and 1f this difference could be related to

anatomical oxr sexmal differences of the clones.



A ZZVIZY OF PE-TINZNT LITE7ZATU 23

ANVATONMY IN =ELATION TO R00TING AMD VIGO?2

work which started in 1912, at the East kallingz 3esearch
Station, England, led to the develooment of a series of clonal
apple rootstocks (14)., The different rootstocks were observed
to influence scions grafted upon them by producing trees
which ranged from large, vizorous trees to plants which
were definitely dwiarfed,

Seakbane, et, 2l. (2) studied the anatomical structure
of the East [i2llinz rootstocks in an attempt to correlate
anatomical features of the plants with the rootstock effect.
She found that in dwarfing rootstocks that the proportion of

2 to wood was very hish, while in the vigorous rootstocks

bark
the provortion of bark to wood of the roots was quite small.
Cn the dwarfinz rootstocks the roots were observed to con-
tain a larse percentage of livinz cells, while the roots of
the invigorating rootstocks were found to contain consider-
able lignified tissue, chiefly without 1living cells. 3Beakbane
(3) also found a relationship between the proportion of fibers
in the barkx of apple roots and the vizor of the plant. The
aanount of fibers in the dwarfing rootstocks was found to be
low, while in the more vizorous rootstocks the amounts of
fiber generally were quite hizh., In »lum rootstocks there
was a relationshio between the anatomy of one year o0ld stems

and tihe ease with which cuttinzgs coull be provazated. Noot-

stocks wnich had grouvs of prinary pdhloem fibers sevarated

2 Z2arkx - In this study the term barXk will mean all
structures outside of the cambhium.

3
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by large areas of 1livinz cells had the highest rootability;
other rootstocks whicn had stone cells, or sclereilds separ-
ating the primary phloem from the secondary ohloem produced
cuttings which were very 4ifficult to root,

ReaXbane (3) studied the anatomy of rootstock stems to
wnich Lane's Prince Albert had been sgrafted, in an attempt
to correlate the rootstock effect, The stems of the dwarfing

1

roocstocks showed a hizher bark to wood ratio than the more
vizorous rootstocks., I[fosse (20) in a study of unworked
Plants also found that the vercent of bark was greater in
the stems of the dwarfinz rootstocks.

Santamour (24) studyinz anatomical characteristics of
poplars revorted that the percent of root bark avreared to
be a definite clonal characteristic. Ye examined roots and
stems of one year old cuttings taken from twenty-five clones
in two, nine year old plantations. He found that the root
oarkx percent of the one year o0ld cuttinzs was significantly
correlated with diameter, heizht, and volume of growth of
the clone, It was found that clones with a low percent of
root bark were vigorous, while the clones with thicker root
bark tended to be less vizorous. S3Santamour also found a
positive correlation between the amount of fibers in the root
bark, and five growth variables; he found that the clones with
the greatest area of fibers in the root vark were most vig-
orous, Other anatomical characteristics examined in the root,
but which were found to be nonsignificant between clones
were: Dercent of vessels in the wood, the size of the vessels,

and the percent ray tissue of the wood,
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BeaXkbane (4) reported that the sclerification of the
primary phloem of one year old stems was closely related to
rootability. ©Poor rooting varieties exhibited a high degree
of sclerification in the phloem, while in the more easily
rootinz varieties the primary phloem parenchyma was living,
even in the transitional staze to scleroids. The pnloem
rays in this type of vlant appeared to terminate against
living tissue, while in the plants which were difficult to
root the phloem rays usu2lly terminated against heavily
liznified fibers and sclerids. These differences in the
inherent sclerification of the primary phloem has heen found
to be quite stable for similar material. 2eakbane also
sugzested that the major cause of poor rooting was not merely
a case of lignified tissue mechanically blocking the devel-
opment of roots, because in many plants root initials do
not even form and try to force a vassaze through a lign-
ified layer. 3he suzgested that it should be entirely poss-
bile to predict the rootability of cuttinzs taken from a
plant chiefly by obtserving the apparent structure of its
youngzg stems,

“iller (15) studied the effect of growth rezulators on
the origin and develovment of root drimordia and callus tissue

in Taxus cusvidata, She describes the anatomy of the basal

rezion of a cutting taken from one year old srowth. The
secondary xylem was observed to consist of uniseriate rays
and tracheids having bordered pits and being two to five cell
layers thick, A primary xylem which contained pitted, retic-

ulate, spiral, and annular elements. Since the cuttings had



)
been taken during the winter months the cambiun was dormant.
The author noticed a zone of immature elements of from three
to four cells wide separating the ylem and phloem, "The
phloen consists of alternatinsg tangential bands of sieve
cells and parenchyma and of phloen rays. The phloem cells
at the perivhery of the stele are crushed azainst the tang-
ential band of parenchymatous cells approximately three cell
layers wide, which surrounds the stele. These cells are
considered to be the inner cells of the cortex." A starch
test was conducted by the author to determine if an endo-
dermis was pbresent in the cortex, The test proved incon-
clusive. filler found the cortex to consist of from one to
three outer layers which contained starch and chlorophyll,
and the remaininz portion to be composed of thin walled
parenchyma cells, The epidermis was covered entirely by a

thick cuticle, Ta:xus cuspidata does not have preformed root

initials, so that in a cutting the root primordia arise in
the secondary pnloem in connection with a vascular ray, or
in the wound tissue at the base of the cutting where the
primordia arise within the undifferentiated phloem which has
no vascular rays bpbresent,

Chang (7) studied the bark structure of Taxus brevifolia,

and found that fibers were present in the outer part of the
inner bark. The fiberc usually occured as tangential uniser-
late bands which alternated with bands of sieve cells and
parenchyma. Esau (12) states that fibers are present

regularly in Taxaceae phloem,
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SZX 2ELATED TO PIOPAGATION

The sex of individual plants or clones and the presence
of flowering buds upon cutting wood have been found to affect
the rootability of cuttings. Snow (26) found that male and
female red maple trees from various selected greenwood cut-
tinzgs differed in their ease of propagation. In a comparison
study it was found that cuttings which had been taken from
female trees did not root as well as cuttings which had been
taken from male trees; he also noticed that some of the
female clones exhibited a high freguency of root formation,
while others rooted comparatively poorly. Zgerton (11)
followed up this study, and reported that cuttinzgs from female
trees which had borne a light crop of fruit rooted equally
as well as cuttings taken from male trees. He suggested
that the trees which bear a heavy crop of fruit tend to be
low in carbohydrates, ani thus root poorly. A study con-
ducted by 0'2ourke (22) on Elueberry, showed that cuttings
which bore blossom buds rooted poorly in comparison to cuttings
taken from vegetative wood. Chadwick (5), in a discussion
on the use of flowering wood versus vegetative, states that
the apparent effect of flower buds on cuttings is to increase
the rate of respiration markedly over that of the vegetative
buds, such that considerably more stored food is converted
in the rooting process., This decrease in the stored food
supply of the cutting appears to be a contributing cause of

the poor rooting of cuttinsgs bearing flower buds.

lleal, et., 21. (21) in a study of Ilex verticillata took
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cuttinzgs in Junej; nearly all of the male cuttings rooted,
compared to avoroximately fifty percent of the female cuttings.
Cuttings wnich were taken in the middle of July showed only
minor differences in rootability between the sexes. Neal
sugzested that the aopparent difference between the male and
female rootability of cuttings taken in June was due to low
levels of carbouvdrates in the female plants, a result of
heavy crop»inz the preceedinz year. 2y July the carbohydrate
deficit hal been returnel to more normal levels, and no
apoarent differences in rootanility were observed between
male and female cuttings,

De2oer (10) found that hodlodendron cuttings rooted

better when the existing flower buds were removed from the
cutting, than when they were 2llowed to remain; sne suzzested
that this result may have been connected with the plant's

natural hormones and inhibtitors.

According to 2e2iley, (1) Ta-us 3DD. are everzreen trees
or shrubs which have linear two ranwedl leaves, TFlowers are
dioecious, andi occur axzillary, when adpearing in early sdrins,
The seed, a hard nut, is enclosed on three sides by fleshy
red fruit, and reguires two years to serminate., Presently
Tavus is considered a valuable plant in the nursery traide,

Xeen and Chadwick (18), 2avidson (2) and Wyman (2%)
have revported on the sex of the different clones of Tals
as they occur in the nursery trade, at the 3eacrest Arbor-
etum and the Arnold Arboretum. Table 1 lists sone of the

better mowm clones by their sex. ¥een and Chadwick (1%)
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also have renorted thnat thev have observed several sex rever-
sals in T, cucgniiata, where seversl male dlants have teen
observed to pPossess one or two female branches,
zxcent for swnecial instances, most of the clones of
T2 are provasatedl »y menns of cuttin~s, een (17) pres-

.

ented a good revieir on the proozsation of Tarmus which covers
some of the methods useil for vrowaration other than by cuttings.,
Chaduicl: (5) fomd taat the best medium in which to root

n

Tomms cuttines varied during the year., feat moss vroduced
2ood results from July to llovemnber, btut sand was proven a
more gotisfactory mediza ofter Tovenber, Vermullean (273)

ani wWells (29) 2lso revnorted sand to be the best media for
Tarmug oropasation, Commercially Taxus cuttinzs are talken

fron Yovember to January, and dropaszated in the greenhouse,
Wells (30) revorts that the lar~er the cuttinss taken, the
easier they 1will root; thus economics cetermines the size of
the 7Taus cuttinz., I'een (17) reosorts that cuttinss talken from
Tamrs continue to produce the tyve of growth characteristic

of the position of the varent plant frowm which the cuttins

was talken. Cuttings talten from the side of the parent plant
produce one sided plants, while cuttings which were taken

fron the top portions of the vlant oroduce usriznt plants,
Seser (12) found that a bottom heat of 65-700 F, and an ezir
tenperature of 50-55° ¥ prolucedl the best rootability. 3Several
authors (50, 29) have redorted an increase in rootinz ver-
centzase using srowth cubstences on cuttings. Wells (23)
reports that the use of growth substances in the form of

commercial talc dusts to be a common practice anong nursery-
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men, fhotoperiolic effect on the rootabnility of Tamis
cusviieta has been studied by Suyiler (27); he found that the
lateral bud <rowth on cuttings was inhihited ny a short day
of eisht nours, andi wes stimulzated by lons days of eighteen
hours of licnt. Although lateral bud srowtn was affected by
the photoperiod, no si-mificant effect was found on the root-
ability of the cuttingzs.

Clonal differences in the rootability of Tawxus have
been noted by severzl authors (23, 30). Iiost of the data
are given in bercent of the cuttings rooted; this does not
indicate the true rootability of the cutting. O'Iourke (23)
recomnended the method of using ranks to score rootability
of cuttings. Wells, (30) using this rooting index, gives a

more accurate measure of the rootability differences between

clones of Taus. From his data it can be seen that T. media

'“iclzs!' and T, media '2rowm!' are voor rooters. Cottacze

Gardens’ has reported that clones of Te media 'Srowm',

T. cuspidata 'Anderson', T. media 'Ward', and the variety

T, cusvidats 'lana' all have poor rootability, while such

varieties as T, cusnidata andi T, mediz densiformis root easily.

Davidson et., 2l, (92) did a survey of the Iiichizan State
University campus and several nurseries in the state and

found that male plant of Taxus cusnidata expnansa greatly out-

numnbered the female vlants of this variety in all locations,

3 Personal conversation with ¥r. Albert Carlitz, of
Cottaze Gardens, Inc,, Lansing, ilichigan,



Table 1:

Sex of Masms

11

Clones

Taxus 3Baccata

'Adpressa’
'Aurea!
'Colunnaris!

' DJovastaniana’
'ilegantissina!

'“rectat

"Fructu-Luteo!
'Glauca’
'Tuteat
'ioun!

'‘Nicra!
'Pendula’

! Repandens!

*Variegata!
*Washington'

Toxus cusvidata

' Adams!
'Aristocrat!

*Aurescens!

'Zobbinlk?*
'Columnaris!

'Densa!

Sex and Authority

Female 17, 23
Female 17, 23

Ilale 273

Female 23, [iale 17
llale 28, Female 17

zale 17, lale and Female
23

Female 17
Fernale 17
lale 17
Temale 23
'2le 23
lale 17
Female 28

Ilale and TFemale 9
Female 23, 17

Female 28

Female 17

lfale 17, 8
Femzale 283

Male and Fenale 25
lale S

Fenmale 23
ale 23
Female 17, 25

“ale and Female S
lMale 28
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Table 1: 3ex of Taxus Tlones (continued)

Tarus custidata (continued) Sex and Authority

. 'Internedia! llale 23, 8

___ ____'Jeffery' Female 17, 2%

___ ____ 'lana! liale and Female &, 28

—__ ___ 'lana Compacta!' llale and Female 23
'OQvata?l Female 17

____ ____ 'Crostrata!’ llale 8, 17, 28

___ ____ 'Hobusta' lale 23

____ ____ 'stoveken! iale 8, 17

__ ___ ‘'Thayerae' Female 8, 17, 23
'Thompson' Female 23

Taxus lMedia

_— *Adans! liale 283
- ___ 'Andorra!' Female 23
__ ____ 'Amherst! ilale 8, 28
___ ___ 'Anderson' llale and Female 23
— —_ 'Berryhill' Female 8, 28
— ____ 'Brevimedia' Temale 8
'Brovm! ‘lale and Female

¥ale 17, 23

____ ____ 'Cedar Hill' llale 28

___ ____ 'Chadwick! Female 3, 283

__ ____'Clifton! Female 2, 17, 23

- ____ 'Cole! Female 23

___ ___  'Compacta’ Female 23

___ ____‘'Censiformis' llale 3, 28
'Srectat llale and Female 29



Table 1: Sex of Taxus Clones (continued

m

——— o

axs edia (continued)

'fastiziata!
'Flushing!
'Jalloran'

'*matfield!

'Hetz!
'Ziclks 1
'ZTicks H2¢
'Hi11
*Zoozendorn!
'Kelsezi!
'oon'
*lewport!
'figra!
'Ovata’
'Prostrate!
'*Stricta Viridis'
'3iebold!
'*Taunton'

!Totem!

Q]

'Jermeulen!

Viard®

"Nilson'!

T—-<

Sex and Anthority

lale 28
Female 2%
Temale 23

rale and Female 8
ilale 17, 28

Female 23

Female 8, 17

Ilale 8, 17

Ilale 28

Female 293

Female 8, 17, 28
ilale 8, Female 23
l'ale 283

lale 8

rfemale 28

remale 9

ilale 283

Female and lale 3

liale 283

Male and Female &
Female 17, 28

liale 23
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Cutting wood of both male and female plants of Taxus

cuspidata exsansa was obtained from the horticultural

gardens at lichigan State University. The wood was taken on
November 16, 1963, from the current seasons growth., This
wood was wrapped and stored for two days in moist sphagnum
moss at a temperature of 40 degrees Fahrenheit. On the
eizhteenth of November the 200 male and 200 female cuttings
were made and placed in a coarse sand media., The rooting
experiment was conducted in a provagation bench of the pit
house at the liichigan State University greenhouse range. A
completely randomized experimental desizn was used with ten
reolications of each sex, and consisting of twenty cuttings
per replication. Zach replication consisted of a row of
cuttinzs which extended half-way across the width of the
propasation bench, The cuttings in each replication were
placed one inch apart in the row, and aporoximately two
inches between rows. The temverature of the rootinzg media
vas maintained between 50 and 70 dezrees Fanrenneit for much
of the rooting period, In the initial stazes of the exper-
iment the cuttings were watered as necessary. Due to partial
drying out of the media durinsg the weekend of January 19, 19564
it was decided to continue the experiment under an inter-
mittent mist. The mist system was activated on January 20,
1964, and remained in effact for the remaininz part of the

expoeriment. The nmist system was operated on a cycle of six

14
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seconds on out of every three minutes from 9 a,m, to 3 p.m,.

-

daily.

On liay 10, 1954, the cuttings were evaluated on the basis
of rootability accordins to the method of ranks as outlined
by 0'2ourlke and axon (23). The results of this evaluation
were analyzed statistically by analysis of variance for a
completely randomized desigon,

EPIRIIINT IT

_— -

The purpose of this experiment was to determine if
there was any natural difference in the rootability of
Taxus clones., Cuttinzg wood from seven selected clones of
Taxus (Table 2) was obtained from nurseries in the Lansingzg
area, The wood was talen on November 27, 1953 and stored
in moist sohasnum moss at 40 dezrees Fahrenneit, The wood
was made with slanting basal cuts into uniform seven inch
tip cuttings., These tip cuttingss were vlaced in the medium
without application of rooting hormones. The exveriment was
conducted in the vit house of the lichigan State University
greenhouse ranze., The cuttinzs were made and placed in the
coarse sand media on Decenber 3, 1963, A coapletely random-
ized design consisting of ten replications per clone withn
twenty cuttings per replication was used in the placement
of the cuttinzgs. The arranzement of the revnlications was
sinilar to that of the first experiment, exce»t that the
replications were avdroximately one inch avart. The cuttings
were maintained under the same waterinz system, and after
January 20, 1954 under the same mist system and cycle as

described for the first experinent,.



Ti‘LJ 2: Tamis clones us2i in the Zwoeriment IT

Clone Sex
Taxus media 'Satfield' 2ehd. nale
Tazmus media '"Ward! remale
Taus media 'lensiforuis! ale
Tarxus media 'Zalloran'! Female
Taxus media '2rowm!' Zehd. Male
Taxus media 'Ticks' 2ehd, Female
Taxus cusdidata 'IUana' 2ehd, Fale

Zootability of the clones was evaluated on lay 10, 1964
usinz the methol of ranks as outlined by 0O'iourke and laxon.
The differences bLetween clones were an2lyzed statistical
Dy anz2lysis of variance for a comdletely randomized desizn
(19) a2ni differences separated by Tuncan's multinle ranzge
test (19).

STISTOLOGICAL TICTI'TIES

Tne ourvose of this phase of botn experiments was to
deternine if any anatomical feature of Tawus could be used to

account for the variance in rootabvility which had been

After the cuttinzs from the two experiments had rooted,
and were evzluated they were transferred to 2 cold frame.
The media in the cold frane was an equz2l mixture of sand
and peat nmoss. The plents were mnaintained under a screen
shade and watered every other day, The material remnained
in the cold frame until larch 19, 1955; at this time plants

were removed to the lavoratory to be sectioned. Four plants of



1

~3

each clone and each sex of T. cuspidata exoansa were chosen

at random from the cold frame to be sectioned. The plants
were washed and the distil one half inch of the stem of each
plant was vlaced in the clamps of an American optical

sliding microtome and sectioned to a thicimess of 30 micromns.
The materizl was sectioned within an hour after being brought
into the laboratory, and the sections were started throush

a safranin ani fast zreen staining procedure as outlined

by Sass (25)., Stained sections were then mounted in
Canadian balsam on standard microscope slides for further
examination,

ZVALUATION OF 3SLID:ZS3

On exanining the microscope slides, bands of fibers
were noted to occur in the secondary vhloem. It was decided
to count the number of fiber rings appearing in the Jdifferent

clones, and in both sexes of Taxus cusnidata expansa., The

purpose of this was to see if there apveared to be a relat-
ionsnip between the number of fiber rings that any one clone
contained and the rootability of that clone. In order to
facilitate the counting of Ken-a-Vision microscope slide
projector was used to project the imaze of the section, and
the count was made from this projection. A 6.5 mm lens and a
10 x magnification was used to project the image. Three
counts were made per microscove section and these values were
used to find an average number of fiber rings ver section.
Twenty sections per clone, and twenty of each sex of T. cus-

pidata exvansa were evaluated in this mamner. Analysis of

variance was used to test for significant differences in the



nunber of fiber rings.
It was decided to determine if the thiclmess of the
rezion on which the fibers occured varied between T, media

'latfield' and T. cuspidata 'Nana', These clones were

chosen on the basis of their rootavility, the former being
hish and the latter low. The microscope slide projector was
also used in this determination. The sections were pro-
Jected as before, and a sketch was made of the image., Lota-
tion was made of the ring of xylem and the outer limit of
the region of fibers. Due to the irregular shape of the
Taxus stem it was impossible to determine an exact center of
the section. A method was devised by which a section center
was designated., 3By insvection, a ruler was placed across
what apoeared to be the diameter of the xylem and a point
was placed at the center. This was done three times using
what appeared to be different diameters of the xylem. The
three points were connected and the center of the triangle
was chosen as the center of the section, or if the three
points fell in a straizht line a point half way along that
line was chosen. Three radaii were drawn with a straight
edge out throuch the rezion of fibers. A measurement was
made of the thiclmess of the rezion of fibers along the
radaii, These measuremnents were averased to give an average
measurenent per section. Twenty sections of each clone were
evaluated in the above nmanner., S3Significance was tested with
analysis of variance,

It has been renorted oy liosse (20) that the percent of

bark to wood coull be a clona2l characteristic. A stud;
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was conducted uvon the clones of Tavus to determine the
percent of bark to wood, The 6.5 mn lens of the ¥en-a-
Vision microscope slide projector was used to project the
imaze 0f the microscope sections. A sketch of the section
was draym. Tne sane method of determining the section
center was enployeld as in the fiter ring study, Three radaii
were drawn to the edze of the section. Ileasurements of the
hark and wood were along each radius. These measurements
were used to determine the averace thiclmess of wood and
baris ver cection., Twenty sections pver clone, and of each

sex of @, cusnidata exnanca were evaluated in this nanner.

The i

3
W

ans of bark and wood per clone were determined., The
two meanc then were usel to determine the percent of bark

PY

to wood.



233ULTS

SUPLOTIONT T - cropavation 3esults

he rootinz indices (Table 3) for cuttings of male

versus female plants of Tawis cusgoidata exlansa indicate

that cuttings taken from male plants rooted much better
than cuttings taken from female odlants. 'The ratio between
the rooting indices was in the order of two to one in
favor of the male cuttings. The difference between the
means was found to be si-znificant at the 17 level.

Table 3. The Rooting Indices of .iale vs., Female
Cuttinzss of Taxus cus»s>2idata expansa

2eplications Temale llale 2atio
1 32 72 2.25

2 5% 61 1.13
24 55 2.75

L 21 53 3.00

5 b2 20 1.70

5 3% 73 2.05

4 33 70 2,12
17 77 b, 22

9 27 32 1.19
10 25 54 2.15
mean 1.4 *¥55.3 2.08

¥siesnificantly different at the .01 level
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DT IT - rronasatioan fesults

Differences in rootability were found in the seven
clones of Taxus that were tested in this exveriment. The
averase rooting indices and separation of the clones were

N

determined hy Duncan's rultinle ransze test is shown in

(Table 4), Tarus media 'Jatfield! proved to be the sguverior

rootins clone, while T. cusgnidata '"Man2' proved to be the

voorest in the clone experiment rootability. A comtarison
between the male and feniale clones revealed that the root-
ability of fem=2le clones was suvoerior. The difference was

founl to be simnificant at the 5, level.
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The rezults of the stulics showr 2efinlte differences

in the rootatility of nals versuszs feoncle Taxus cuspidass

D]

]

1

)

2

3

)
—~
t3

m > = PR S ~ -~ 1 o N~
c of T, crspidata smponca over the femnle cuttings
=

female cuttingss in the clonal study has not as yat been
determinel, It is pozzitle that if an entirely different set
of clones had teen selected from the population, that the
results might have been guite different from those observed,
data would ceem to exzplain the results of the survey
conductel by Zavidsoa (2) of lichi_san nurseries anl lanl-
scape plantings, in which the ratio of male to fezzle T.

sl Eakh)
ST

22ta opanca vas foundl to be three to onz2, Flant

32
“ A

propasators, uaknowinsly =say have bsen sclecting for male

Taug cusnilata exvuaca due to the voorer rootakility of

femzle cuttinges. Gener2lly, nurcerices select their cutting
vwool from the triauings froa plants wailch have bHesn lin=d out
in the fielld, 3Zeveral lecades of this practice could result

in a preponierance of male over femile Tarus cuconidata expanza

Zizertoa (11), lezl, et.21l. (21) and Thadulck (5)
have sussested that the 2ifferences in rooting obszarved
betwzen the s2xzz of maple and holly was relzatei to the

carbohydrate content of the cuttir « It was suz-estel that

(‘.)

O

since the female plants produce fruit, they would have o

lower carbohydrate content; hence cuttings talken from fexzale



plantes woulld exniblt poorer rootubility., If it were only
a matter of carbohydrate supply, one would emxnect that 211
fenals clones would zhow lower roota¥kility than the male

clonss, Ls hos beon notel, (Table ¥) this was not the

cacse; the nale clone of T, cuuniliata 'ana? hal a low rooting

Index, while the femule clones of T, media '72lloran' and

To_rmeiia *ard! hald hish rooting indices., Snow (295) elso

noted fem=le clones of mople wwhica had hisn rootability

Fal

- FUR PN FER N .
licate that anoticr fa

t

o in tor in a2ddition

(@]

This would scem

'S

to carbohydrzte content of tihie wood coull be influencing

(@]

the roo*tahility of Taimis clones,
Ilant hormones and intititors coull be a controlling
L.

Tector in the rootabkility of male versus femnle T. cengdhidacta

ernans2, Dehoer (10) surssested that plant hormoncs and

S8}

Irhititors could azccount for the poor rooting of odoizsniron

cuttinze hearing flover buls. Waetner the differences

2]

in rootability are dus to rormones anl inhitlitors, or dues
the hizh resodiration rate of flewer bud and the resulting
low fool supply concent as expressel hy Chadwiclk (%), or due
to a combination of several such factors muct be decided
by further exverimental invecstigation,

Since the number of fibers found in the phlozm of the
Jifferent Tarms clones was the sans, no relationship can be
s and rootakility.

In studizss of thue stems of apple rootstocks, Zealtvane (2)

and lNosse (20) found that the stemns of the dwarling root-
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there s=z2rs to be no rclationshiv be
whichh were observed by Zeakbane and the cacs of rooting of

Toimis clones,  Tamug meldia 'Uotfieldr with thie highest

4

rooting indcx also was found to have the highest bark to

wood ratio (Table 7). Tamvs crconidata 'amal g glow growing

semi-dwarf form, had the lowest rooting indexr of the clones
(Tatle L4); »ut only hai 2 meilium thiclmeoss of bar:t o wood.

- v 1 S Fal 1 . Fal 4 S T, -
Pror the results of thie anatonmical featurazs which were

little influence in detcormining the rootabllity of the male

vVerzus femzle T, cugcridata expanca or of the 4ifferent
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