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VASCULAR CAMBIAL TNITTALS IN EASTERN COTTONWOOD
IN RELATION TO MATURE WOOD CELLS
DERIVED FROM THEM

MARGARET KAEISFHR
Southern Ifinols University, Carbondale

AnsTrAacr.—Lengths of Tusiform. cam-
bial initials of eastern cottonwood show
variations depending upon their posi-
tion with respect to side and amecuant of
lean of trunk, Their averare lengths in-
creage with Increaze in iean on hoth
upper and lower gides of the tree frunk.
In relation to wide of trunk, hoth vessel
cell and fiber lengths increaze with lean;
within the trees the wvessel cells are
greater in length on the upper side of
lean, whereas the fbers are longer on
ihe npper sgide in moderate lzan hut in
gevere lean their lengths hecome consid-
erably greater on the lower side of lean,

Thiz study wasd undertaken to deter-
mine the relationship hetwesn cambial
initial length and mature wood fiber
and wvessel cell-lengths in nearly vertical
and severely leaning trees of eastern
cottonwood (Pupulus deltoides Marsh.).
Fiber-length variations are known to
oceur in this specles (Kaeiser, 1950},
and the lengthy of these cells are greater
on the lower side, in trecs with severe
lean from the wvertical, than in cells on
fhe upper side of the trunks. Bailey
(1920) has reported that the cambial
initial lengths in an unidentified species
of. Populus are only slightly less than
in the mature vessel segment (e¢ell},
whereag the averages for fiber cells were
almost twice that length., No record was
given for leaning trees.

MATERIALS AND MerHoopd

In April of 1%62 two wvoung {10-11
veur old) treeg growing by a temporarily
abandoned stream bank on Southern
Illinois University campus were felled.
One . tree had a 3-4 degree lean from
vertical, and the other more than a 12
degree lean from vwertical at 4%a feet
above ground level, Mcasurements of
lean were made with a plumb hob deviece
made for the author at the T. 8. Forest
Prodnets Lahoratory. Complete dises
abont ono-half inch thick were sawed
from each trunk after -Iaube’ling upper
and lower sides of leans of trunks, The

20 minutes,

diges were wrapped in plastic and re-
frigerated until the cater sections of the
disce could be cul. An electric hand
saw was used in the laboratory to re-
move threc onter eontignous geciions of
the dises in the region of upner and
lower sides of each dise, enough to in-
cludle the ountermost three rings of wood,
The gections were sawed to include ap-
nroximately three-fourths inch of cam-
binm. The outer hark was ¢ut off with
a razor blade, leaving the inmer hark,
the cambium and the ontormost three
rings of wood. SYces anproximately 10
microns in thickness were cut from
these portiong of the discs, after the
samples had been strapped on the holder
of a Buper Histo-Freeze with a gum
mastie solution and irozen for at least
The slices for observation

were taken in such manner as to show.

precisely tangential views of the cam-
hial initials, the vessel cells and the
fibers. Parenchyma of the rays was not
nsed in this study, nor was the phloen.
Approximately a dozen slices were select-

. ad from among some 25-50 preparations

for the measurements made on ecell
lengths. The alices were killed and fixed
in the usual manner with FAA and wera
prepared with the tannic aeid-iron
chloride stain. All measurements were
made from camera lucida projections,
Averages of 25-30 eampbial Initial lengths
were ghtained. Because of their fusiform
shape, eare was taken to include meas-
nrements only of those cells showing the
typleal fuglform apbearance.

Aftor the slices were procured, the
rings of wood were removed from the
portion of each section remalning, cut
lengthwise along the grain of wood into
match-stick size and macerated in the
nsusl manner with Jefirey's solution.
The macerated wood, aiter washing, waa
tinted slightly with Safranin O and
stored in 70% ethyl alcohol. From a
guspended mixture of each macerated
sample a random sample was removed
with a tube of 4 mm hore, placed on a
clean dry microscope slide and covered
with an oversize coverglass.

measured, as indicated in Table 1.

The fitat |
100 whole fibers and vessel cells were !
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TapLke 1.—Lengths of Fusiform Initials, Vessel Cells and TFibers from Areas of
. Upper and Lower Sides of 10-11 Year 0id Eastern Cottonwood Trees
Wilh 3-4 Degree and Greater Than 12 Degree Lean. Sampled at 4%’
From Ground im Two Trees In April, 1962. Vessels Cells and Fibery
were Measured From Macerations of Outer 3 Combined Rings (9th-11th

Rings) From Pith.

Cell Lengths from Tree of:

Bide of Average Cireater
Lean Length of 3-4° Tean  Than 12° Lean
Fusiform Initiale
from Tungential Sections 0.556 mm.  (.659 mrm.
_ Ist 100 Whole Total lenglh (. 598 (.669
Upper Vessel Cells - Mid-Perforation
length 0,405 0.453
181 100 Whaole
Fihers 0,868 0.883
Fusiform Initials
from Tangential SBections 0.521 0. 61
et 10D Whole . Total length 0.563 0.658
Lower Veassel Celis Mid-Perforation
. length 0.394 0,450
lst 100 Whole

Fibers

0.783 0.955

Resuvnrs ANy DISCUSKRION

The upper side of leaning tree trunks .

ol angiogperms contalns the reaction or
tension woaod. The flgures assembled in
Table 1 show lhat in a free with severe
lean the fibers tend to be longer on the
lower side. Thiz agrees with previous
findings by the author (Kaeizer, 1466).
In the tree with greater than 12 degree
Jean the fusiform eambial initials were
longer, on the average, on hoth its upper
and lower sides than in the tree with
© 84 degree lean. However, both trees
hiad longer fusiform Initials on their
upper sides. Thig sugmests that the fur-
ther elonpation of fibers on the lower
gider of trunks with severe lean would

be independcent of cambial indtial lengths. .

Total 1engths of vessel ¢ells are great-
er, on both sides, in the tree with severe

lean, Within each tree the average in-
crease in total length of wvessel cells
when compared to average lengtha of
fugiform initials, was the same on both
gides if tree of slight lean (0.042mm};
in the tree with severc lean the vesscl
cell lengths increased over fusiform ini-
tlal Iengths more on the lowser side.
However, in the tree with severe lean,
the cambial initials were shorter, on
the average, on the lower than on the
upper zide, and the vessel cells also were
ot shorter average length on the lower
gside. This ig the reverse of the obzerva-
tions made of the fibers,

Extension of the study to include
samples from trees derived from a sin-

‘gle clone growing under different min-

oral conditions, and also zamples taken
during different periods of the growing
geason, is now nnder way.
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