COMPARATIVE STRUCTURE OF SALIX AMYGDALO1DESjANDERS AND SALIX
' N1GRA,MARSH. :
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As the barks of various species of willow show great sim-
ilarity of structure,it was made the purpose of this study to
disgover if possible whether structural characteristics could
be discovered which would serve to distinguish the bark of the
Salix Nigra,one of the spectes used in medicine, from that
of Salix amygdaloides, our common peach leaved willow.

The Salix or willow is a very marked genus of plants and
constitutes: with the Poplar or Populus the order Salicaceas,.
Willows may hea either trees or shrubs and vary in stature fran
a few inches to a hundred feet and grow most abundantly in
cold or temperate climates of both hemispherss, generally in
moist places,

The Salix amygdaloides Anders., or peach leavad willow is
a small tree growing sometimes as high as seventy feet and
having a diameter of twd feet and a brown scaly bark. The
leaves are lancaolate or ovate long acumanate at the apex and
narrowed at the base., They are three and a half to five inches
long and about o1e inch wide, sha-ply serrate and slender
petboled. The stipules are commonily fugacious and the terminal
on short lateral branches. The staminate is from one to two
inches long, the pistillate is loose and spreading and the
filaments are distinct and pubscent at the base. The scales
are declduous and the stigmas nearly sessile while the egpsul-
@8 are acute and glabrous. 1t grows on lake and river shores

from Quebec to British Columbia, New York to Missouri and New
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Mexico. The wood is soft,weak and light brown and has a weight
of about twenty-eight pounds.

The Salix nigra Marsh is a tree with rough flaky bark of
a dark brown color,attaining a maximum hetght of about one
hundred and twenty feet and a trunk diameter of three feet.
The leaves are narrowly lanceolate,acute or acuminate at the
ape#, narrowed at the base and a short petiole which when
young 1is someWhAtvpubescaﬁt. They are glabrous and green above
somewhat paler and sometimes pubescent on the veins beneath
when matured. They vary in length from two and a half to five
inches,in width from 1/% to S/Z of an inch., The stipules are
various, persistant or decidiious, aments expanding on the
leaves on short lateral branches., The staminate flowercsis fram
1-2 inches long, the pistillate 1 1/2 to 3 inches long and
spreading in fruit, Thé stamens number from three to seven ard
are distinet having their filaments pubescent helow. The stig
kas are nearly sessile scales deciduous,and the caﬁsule ovoid
acute,glabzous and about twice as long as its pedicel., 1t
grows along the streams and lakes from NewvBrunswick to West-
ern Ontario, Florida and California. 1t hybridizes with the
Salix alba. The wood is soft weak light brown and weighs 28
pounds per cubiec foot.

A cross section of the Salix amygdaloides taken from a
stem having a didmeter of about 16 millimeters and viewed with
the lower power of a compound microscope shows the tissue(see

Plate 1) from the outer cork to the primary wbod regions in



the following manner:-

The outer or cork tissue is made up of two distincqgve'
layvers and occupies about one twentieth of the field ypile the
ad joining tissue called the collenchyma cowars about one-tenth.

The next tissue under consideration is the primary wood
which is bounded on one side hy the collenchyma and on the op-
nosite side by the secondary bark and occupies about four
times as much space as the collenchyma o~ about two Tifths of
the entire fidld. The secondary bark adjoins the primafy and
is easily distinguished from ?tiby the medullary rays running
through the former. 1t occupies just about as much space as *°
the primary cortical tissue., Between the secondary bark and t-
the wood is the cambium ring made up of a single layaer of e-
longated cells. The thickness of the cork walls(see Plate 1)
made it an impbsstbility to make out the form of the cells
even with the high power of the mieroscope. The collenchyma
tissue is made up of elongated thick walled cells varying in
length from 27.9 to 334« and in width from 7.5 to 14.4m those
next the cork being narrower than those nearest the primary c
cortical parenchyma cells. They all have granular contents,
some being entirely filled others only partially so.

The elongated narrow cells are all of about the same
shépe and have a fairly uniform thickness of cell wall. The
others are of different shapes some heing hearly as wide as
long and having somewhat thicker walls on the sides running

the same direction as the length of the cells.
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The primary cortical region is composed of different
shaped cells having uniformly thin cell walls. Most of the
cells have a greater length than breadth;the average langth be
ing 34.§/v and the breadth 18.6« , though cells very nearly
circular in shape occur at intervals throughout this tissus,.
The bast fiber:cekls which occur in masses in the primary bark
are very closely packed thick walled cells round in form and
having a small hole or lumen near the eenter, They are about
ll.@/» thiek and 8.@;& wide, the number in a group varies all
the way from about 9 to 35 or 40. Through the miéroscope they
appear to have a yellow color. The contents of the cells of
the primary bark is a granular substance. ln a few cells are
found calcium opalate in the form of rosette crysrals occupy-
ing nearly the antire cell.

The secondary bark(see Plate 11) isr¥for the most part
made up of two kinds of cells, the large cells are called the
sieve tubes and ar- surrounded by one or more smaller compan-
lon cells, the sieve cells have an average langth of about
2254«  and a breadth of 15,3 «+ , the Zength of the smaller
cells is /)« and width Zu;. The majority of them are smaller
however than those of the nrimary, though they resaemble tham
somewhat in shape. The hast fiber groups which occur more fre-
quently in this tissue than in that of the primary park, are
in parellal rows for the most part. The characteristic of this
tissue which serves to distinguish the primary from the sec-

ondary bark is that of the medui%ry rayuce&lé which elongate
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ina radial direttion and occur in rows one cell in width.

The medullary ray is made up of calls,27.§/blong and from .
15 ‘to 39;& wide. They have somewhat thickened walls and are
with a few excaeptions of irregular shape. The rows of ray
cells occur about six or seven phloeﬁ cells apart. They péss
through the circle of bast fibres dividing them into graoups.
A radial ,longitudinal section(See Plate 111) cut through a :
stam of the Salix amygdaloides sixteen millimeters in diameter
and viewed with the lower power of the microscope shows all
that tissue between the outer cork and the wood tissue. The
cork occupies about one-tenth of the field and the collenchym
ahout two-tenths, the primary bark four temths and the second?®
ary bark about three-tenths of the field under consideration.
The cork as in the cross section is so dense that its struct-
ure could not be made out. The collenchyma tissue is made up
of small thick walled cells, some being a trifle more oblong
than circular so th&t the average 1ength is 10.5 4+ and width
9.3 «« of the upper collenchyma, while the lower has a length
of 9.3 ¢« and a wi€th of 29.8« .The cells increasing in size
as they near the adjou+ning papenchyma region. The primary
tissue is composed of founded cells of uniform size and shape
having walls much thinner than those of the collenchyma. This
region $s traversed by long bast fibers which showed in cross
section as rounded groups.

The secondary bark tissue is composed of cells of about

40.5/4‘ long and 18.94 wide. The wedullary ray tissue appears
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in this section as a plate of cells perpendicular to that of
the secondary tissue. The contants of the ray as well as the
sacondary tissue cells are granular,

A tangential longltudunal section of the Salix amygdal-
oides cut through the secondary bark and viewed with the high
power(l inch eye piece, 1/6 objective B and L) of a compound
microscope shows)See Plate 1V) the phloem parenchyma cells
which are elongated thin walled cells part of them elongating
in a radial direction the other tangemtially. The medullary
ray ends show in this section in groups of thick walled cir-
cular cells having a length of 15.3-39.94« and a breadth of
11l.4 to 24.344 .The groups are one cell wide and contain from
Tour to eight or ten cells. There are also rows of crystals
bearing cells containing rhombic crystals of calcium oxalate.
A cross section of the bark of the Salix Nigra cut from a
stem of about 16 millimeters in diameter and viewed with the
lower power (1 inch eye piece, 2/3 objective B and L compound
microscope) shows all that tissue hetween the outer cork and
the wood(see Plate Vil). The cork tissue is composed of two
denss layers and sovers shout ene<twentisth of the SSAAd.
This is followed towards the inside by the cell tissue occup-
ying about twice as much space as the cork. The thin wailed
Parenghyma cells of the primary bark adjoins the collenchyma
and covers about 3/10 of the field and the secondary bark to-
gether with the cambium ring which consists of a single layer

of elongated cells occupy the remainder of the field.
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The collenchyma tissue consists of elongated thick walled
cells having ® granular contents. Their average length is
29-%%* and their:width about ¥,5 ¢ .Their length being a lit-
tla over three times as great as the width. The cells nearest
and adjo'i 'ning the cork are not so wide as those near the
primary bark, nor have they as thick walls. The thin walled
cells of the primary cortical regionsare of various shapes
and sizes and have walls much thinner than those of the col-
lenchyma region. The average length of these cells is 56.9a,
and the width 15« The contents of the cells are for the most
part granular. A few cells scattered through out this tissue
contain rosette crystals of calcium oxalate occupying about
the entire cell. At intervals throughout this tissue are dis-
tributed bundles of bast Tibers, the bast fiber cell being
very thick walled having only a small opening or lumen. Yhese
edlls average about IO.Q/k-in length and 11.4 ¢« 1in width be-
ing very near circular fn shape. The number of cells in a
group varies from seven to twenty or twenty-five being very
closely packed with no intercellular spacas.The sacondary
bark tissue is made up of sieve and companion cells. The sieve
cells are quite large cells of various shapes. The companion
cells are the smaller cells which adjoin the siave cells and
have about the same thickness of cell wall. The marked djffer-
ance betweem the primary and secondary regions are the rows ™
of medullary ray cells which occur in the secondarg. They are

composed of cells elongated in a direction perpendicular £o 18
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the elongation of the surrounding cells. The ray is only one
cell in width and the cells are with a few excaptions of ir-
regular shape, a few being quite regular. The rays cut the
bast fiber groups which occur abundantly in this tussue into
small groups. A radial longitudinal section of the bark of
the Salix nigra(See Plate 1X) cut from a stem having a dia-
metar of 16 millimete rs shows when viewed by a compound micros
Sscope( 1 inch eye piece,l/h objective) all that tissue between
the outer cork and the primary wood. The cork is made up of
two layers and occupies about 1/20 of the fiald the collenchy-
ma adjoining this tissue occupies about 3/20, the primary
bark about l/ﬁ and the secondary bark the remainder of the
field. The structure of the cork could not be made out on ac-
count of the density of' the tissus.(See Plate 1X) The collen-
chyma region is made up of thick walled cells, the upper col-
lenchyma cells occuring in radial rows and having a length of
8m and a width of T4 .They are all of about the same shape
and have a uniform thickness of cell wall. The lower collen=-
chyma cells are 394+ long and 9.3« wide on an average, being
much longer than the cells of the upper part of this region,
and the cellswall*“thickness is about twice as great in the ..
lowar compared with the upper. The cells are of various shapes
some being very nearly round others much elongated. The cells
Wall thickening is about as uniform in the lowee collenchyma
as it is in the upﬁer.

The primary parenchyma is made up mostly of rounded cells

having thin walls and granular contents occupying in most cas-
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es the entire cell. The length of the cells is 16.5.~ and the
breadth 14 . .The cells which occurred in the cross section
(5ee Plate Vil) in groups as small rounded thick walledcells
appear at intervals in this region as elongated fibers averag-
ing 201.9« in length and 19/& in width., They gradually come
to a point towards the ends and rhombic crystals of calcium
oxalate apnear in the cells at the sides. The cells adjoining
the lower side of the fibers are of different shape from the
othér cells of this tissue, being about 3 or 4 times as long
as broad. There are about three rows of them six or seven
cells wide. The secondaggrﬁells are about 17« long and 14.5«
wide have a granular content and thin walls of uniform thick-

ness. The medullary ray tissue appears bn this reéion as
Plates five or six cells wide. The cells are about 30« long
and 27.8 .c wide and elongate in a direction perpendicular to
the elongation of the surrounding tissue. The bast fibers are
long, pointed at both ends,and about 195 long and 17.54 wide
They oceur quite frequently in this tissue cutting the second-
ary bark into strips four or five cells iide. Rhombic crystals
of calcium oxalate 7.5« long and 7.8¢c wide appear along the
sides of the bastffibers.

A tangential longitudindl section cut through the second-
ary bark viewed with the high power(l inch eye péece, 1/6 ob-
Jective B and L) shows (sec Plats X) the medullary ray ends in

Eroups)from 4 to 8 or 9 appearing in a group; Eroups of ery-

stal bearing cells containing rhombic crystals of calcium ox-
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alate and the large phloem parenchy.a cells 5%/4 long and 1@4&
wide part of them elongated radially and part longitudinally.
The ray cells gradually decrease in size as you pass frolm one
end to the other varying in size from 50.%»» to 5§yb-1ong
and 13.5 to 26.4/,9 wide,

In zomparing the different sections of the bark of 8alix
amygdaloides with similarly cut sections of the bark of Salix
nigra a great similarity of structure was found. The principal
differences were in the width of the cork tissue. The cork in
the croes section of the Salix nigra section being graater
than that of the Salix amygdaloides. The average length of the
cells in the corresponding tissue of both barks average about
the same. The corresponding vells of both barks when viewed
in the radial longitudinal and tangential sections appear a-
bout the same size and shape. The cells balow the bast fibers
in the primary tissue of a radial longitudinal section of the
Salix nigra are elongated and of different shape than the
corresponding cells in a like section of the Salix amygdaloi-
des. Outside of th@se few differences , characteristics struct

ural markings could not be found.
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Tangential Longitudinal Section of Salix amygdaloides stem,

Tissue

16 mm diameter,

Length Breadth

Phloen Par. Cells,
Crystals
Ray Cells

Large Phloem Par.Cells

H4p~ 184~
vary ‘from 13 .5+6s3w vary from 8,4-6x
" " 15,5=39,9% R " 11l.4-24.34

84,3, 16,54
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Cross Section of Salix nigra,/ Stem 16 mm in diameter,

Tissue Length Breadth
Cork 27,94~
Colléchyma 29,4 795 .
Primary 6.6« o 15.0*
Bast fibers 10.5- 11.4.
Medullary Ray 26.4. 12.9.
Secindary 80.7: 15,3
Lower Parenchyma 39,0+ 13,8,
Large Vessels 41.4. 34.8,
Woody Vessels 18.0. 9.6,
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Cross section of Salix amygdaloides.Stem 16 mm in diameter.

Tissue Length Breadth
Cork 24,04
Codlenchyma 33.0 7.5
Lower Collenchyma 27.9 1l4.4
Primary 34,5 18.6
Bast fiber 11.4 8.4
upper 30
Medullary Ray 27.3 lower 15
Secondary 22.5 15.3
Large Vessels 39.0 37.5

Woods Vessels 15.0 8.4
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Radial Longitudinal Section of Salix Nigra.Stem 16 mm diameter

Tissue, Length ' Breadth
Cork 34 45—
Collenchyma 8 g~ 7
Primary 16.5 14
Bast fiber 201.9 18
Lower Collenchyma 39 9.3

39 25.5
Medullary Ray 30 27.3
Crystals 7.8 7.8
Wood fibers 105 17.5

Secondary 17 14,5

—
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Radial Longitudinal Section of Salix amygdaloides.Stem 16 mm

in diameter.

Tissue il Length Thicknbss
Cork 34
Collenchyma - 10.5 4~ 9.3
Lower Collenchyma 9.3 29.8
Primary Bark 34,5 20.4
Bast fibers 1.15mm 119
40.54# 18.9
Crystals 8.4' 10.5
Medulary Ray 18 33
Wood fibers 497 42.5

e
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Tangential Longitudinal Section of Salix nigea.

Tissue Length Breadth.
Phloem Parenchyma 61l.2 27 -
Crystals 1.32:9 9
Medulary Ray cells 30.9 - 15.3 26,4 - 13.5

Large Phloem Parenchyma 85,5 18
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l.Britton and Brown, Vol.l p.494-495,

2.U.S., Dispensatory, 18th edition p.1786.



Plate I.
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Plate XI
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