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An Account of (everal curions Obfervations and
Experiments, concerning the Growth of Trees ;
made by Thomas Brotherton, of Hey, s the
County of Lancalter, Efq; Brought in and
Read before the R.5. by R. H. Fellow of the
faid Society.

The Experiments and Obfervations, were made a: Hey, in

the County of Lancafler.

HE firft Experiment was made in the Year 1671,
upon a Crab-Tree, about four Inches in Diameter;
it was hacked round with a Hatchet, {o as to cut pretty

deep into the Wood, befides the cutting off of the Bark,

for about four Inches wide. After which, it was the {fame
Year obferved to increafe above the faid hacking very con-
fiderably, and to fhoot in length of Wood, about one
Foot; the next Year it increaled confiderably, and fhot
in length about nine Inches: But the third Year it dyed
to the very Root.

Much the like was obferved in another, part of whofe
Bark was eaten off by a Canker, that the lower Part
fiood, without increafing, and by degrees the Wood rot-
ted and mortified ; but the upper part increafed to the 3d
Year, when it dyed alfo.

Motft of the following Experiments were tryed on the
Abies or Scotch-Firr, and on the black Poplar with white
Bark, and on Hazel and Afh Trees.

A Scotch-Firr of three Years growth, having a Ring of
the Bark cut off, of the Breadth of three Inches, near the
bottom of the Stem or Stalk, below the uppermoft Knot or
Joynt, was obferved to grow and thoot out its Top, about
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half 2 Yard ; and the Parts all about the Ring, to increafe
very much in thickne(s the fame Year the Section was
made,and to increafe in thicknefs, much more than it would
have doneif the Section had notbeen made: Butall that part
of the Stock, between the faid Ring and the Knot next
below it, increafed not at all ; but that part which was be-
low the next Knot increafed fomewhat, yet not fo much
as if the {aid Ring of the Bark had not been cut off. The
2d Year it alfo increafed confiderably, Lut not fo much as
the fift; but the third Year it died. The Branch that
was here produced, had the Ring cut off from it, Aprilthe
1ft, 1686, and the part above the Se&ion increafed, and
erew till the 17th of O¢fober following, when it was cut
off from the Tree. In this {fpace of time the part below
the Ring increafed not at all, but ftood at a ftay ; but the
part about the Ring fhot out a new Joynt, between a
Foot and half a Yard, and increafed in thicknels for the
whole length of it, and in all its parts twice as much asit.
would have done, if it had not been cut, as was apparent
by a like Branch on the oppofite fide of the Knot, which
was not cut or barked round in the fame manner: The
Bark alfo of the part above the Section, {welled, or grew
downwards over the woody part, (which was bate) a-
bove half an Inch in breadth.

The ufual time for making this Setion, was either in
March or the Beginning of April.

Tryal was made upon {fome young Trees cutting a he-
lical fivath of the Bark, about half an Inch in breadth, by
leaving a like helical fwath of Bark to communicate be-
tween the upper and under part; in this Tryal, the diffe-
rence of growth fucceeded not, but the remaining fwath of
the Bark fwelled downwards,and by the end of the Year,
covered the bared part of the Wood.

The like event almoft followed, upon making an inden-
ted Section round, of about half an Inch in breadth; the

" upper
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upper Bark quickly {welling downward, and joyning a-
gain with the Jower.

It was alfo obfervable, that as the upper Bark grew
downwards; fo it increafed alfo in thicknefs, whereas
the Bark below the Seétion thickned not ot ail. »

Several of thofe Boughs, which were about one Inch in
Diameter, and had increafed, as above, the Summer be-
fore, were obferved to out-live the great Froft, and to
receive no confiderable Damage; whereas many others
otherwife ordered, were killed by it, as will appear by
and by, more particularly.

In the firft Fig. is reprefented a Scotch Firr of three
Years growth, (it thooting forth every Year, botlt from
the Body, and the Branches a new Joynt and circumam-
bient Sprouts, to a determinate length) barked with three
Rings, of about 1% Inch broad, each about the middle of
the Internodia or parts of the Stock between the Joynts,
at ¢ b, & a; thisin one Year increafed and fhot forth bran-
chings, as in the fecond Fig. that is the Stock at a, which
was about the bignefs of a Quill, below the Ring to the
next Joynt continued of the fame bignefs, but above the
Ring it increafed and grew tc the bignefs of ones Finger,
and from the new Joynt at ¢ fhot out new Limbs and
Stock about a quarter of a Yard, which was {fomewhat
bigger, than if there had been no Ring made. Next the
Branches ff increafed likewife proportionably, by fwel-
ling in bignefs, and from a new Joynt fhooting out new
‘Body and Limbs, as the Top or Body; and the Body of
the Tree below the Joynt b to the Ring b, increafed more
than if the Ring had not been made ; but the part of the
Stock below the Ring to the next Joynt, increafed not at
all.  The like thooting forth and increafing, was obferved
in the 24 Limb’s Joynt and Stock below it g 2. i to ¢, be-
tween which and %, it increafed not.

The like alfo fucceeded in the lower Branches ! I, and
Joynt %, and in the Stock 4, below the Joynt % _

Qq 2 Fig.
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Fig. the 3d, Reprefents a young Scotch-Firr of two
Years old, on one of the lowernoft Branches ¢, was made
a Ring-Seé&ion between the Body and firft Knot of the
Limb. The following Year, that part of the Limb above
the Ring increafed twice or thrice as much as the corre-
fponding parts of the other Limbs, from the fame Knot,
as a4, which increafed as if there had been no Seéion
made at B, but the part below & to the Body, increafed
not at all.

Fig. 5. reprefents a young Hazel cut into the Body with
a deep gafh, and the parts of the Body above and below
cleft upwards and downwards, and the Splinters « and
b, by Wedges kept off from touching each other, or
the reft of the Body. Thefe the following Year were ob-
ferved to be inthe State reprefented in the 6th Fig. that is,
the Splinter a above the Gafh, was grown very much,
but the Splinter 4 below, flood at a Stay and grew not,
but the reft of the Body ate¢, grew as if there had been
no Gath made.

Fig. =. Reprefents a like Gath made juft above the low-
ermoft Knot; and the parts {plinter’'d or cleft and wedg-
ed off from each other, and from the Body as before, but
there is left a Branch upon the lower Splinter to {ee what
will be the State thereof the next Year, or in Ocfober
next. When ’tis probable by the other Experiments the
lower Splinter and Branch upon it, will be found to have
grown and increafed as the Splinter in the former Experi-
ment did above the Gath, though not in the fame Pro-
portion.

Fig. 8. Reprefents four young Poplar Trees, A, B,C, D,
all of equal bignefs, growth, fituation, and foil, as near as
could be found; thele were ordered as is reprefented in
the gth Fig. that is, A had all its Branches and Top cut off,
B had all its Branches pruned off, but it was lett with a
{mall Head at the Top. C had the Branches cut about half
way, and thofe of the upper half left growing. D wasleft

Srow-
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growing without being at all pruned or lopped ; the event
was expected.

The fuccefs was found to be thus, 4 in the following
Years fhot out many T'wigs round about, but the Body
increafed but little in height or bignefs. B fhot out like-
wife many Twigs where it had been pruned, and the top-
branches and top alfo increafed confiderably, and the Bo-
dy alfo increafed much more in heighth and bignefs than
did the former 4. Cincreafed yet much more in all its
parts than B. But D increafed in Limbs, Heighth, and
Bignefs moft of all; {welling in Bignefs, and ftretching in
Heighth, and fpreading in its Boughs much more than C;
and Ain about 10 Years, was more than four times as big
as A.

The {ame worthy Perfon alfo obferved, that all the Pop-
Iars that had been pruned, dyed in the great Froft 1684, in-
fomuch, that of 25 that were {o ordered, he obferved 19
of them to be killed by it, and the remaining to be very
weak and hardly able to recover, and increafed very little
in the following Years. Thefe Peplars were about 3o
Foot high, and had only a fmall Head left at the Top un-
lopped, ofabout 4 or 5 Foot, and were pruned, the Spring
before the great Froft. He obferved alfo, that divers of
thofe which had been pruned two Summers before the
Froft, were killed by it: But none of thofe which: had
niot been pruned at all, were hurt by it. Hetook Notice:
allo, both in Lancafbire and Chefbire, that Trees of 60 Foot
in heighth, that had been pruned, and had only a {mall
Top left, were alfo killed by the faid Froft; whereas
thofe Trees of the fame Kind and Heighth, which ftood
near to them, but had not been pruned, continued to
flourifh, and fuffered no Harm thereby. Several of thofe
Branches of about an Inch Diameter, and Trees that had
been barked round, as above, the Spring before the great
Froft, out-lived the Violence of the fame, and the prece-
ding Winter,

Where
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Where thefe prunings had been tried upon Trees 20
Foot high, the difference of their Increafe, was fenfible
the following Summer, but in 7 or 8 Years time, the dif-
ference is prodigious; the unpruned Trees growing feve-
ral times bigger than the pruned, both in Body and Bran-
ches, even to Admiration. ‘

He hath often obferved, alfo that when the Top Bran-
ches would thoot out and grow =z Foot; or more, in
length; the lower Branches would not thoot above 4 In-
ches. And further, that in the Branches of the Scotch Fir,
the Joynts above the Ringsbarked round, would increafe
and grow much bigger in 3 Years, than they would in s
Years, if the faid Rings were not cut off.

The fame Perfon, upon Difcourfing fome other parti-
cular Inquiries about the Spreading and Increafe of the
Roots, aflured me, that he had obferved a very large Pi-
nafter about two Foot and an half in Diameter, and of a
heighth proportionable, (viz. of about 20 Yards; the low-
eft Boughs of which, were about 30 Foot above the
Ground) did {pread and flourith on every fide alike, tho’
it had no Root at all towards three quarters of its Situ-
ation, but only towards one quarter, into which it {pread
its Roots very far and large, divers of them reaching
about 70 or 8o Foot from the Body of the T'ree: The
Reafon of which {preading was occafioned by its being
planted juft within the {quare Angle of the Corner of a
deep, thick and ftrong Stone-Wall, which was a kind of
Bauking or Wharfing againft a River that ran by it: This
Tree, Ifay, tho’ it had nourithment only from one quar-
ter of four to its Roots, yet did the fame flourith and
{pread equally on every fide.

Upon Confideration of thefe and divers other Obferva-
tions, and Experiments, Mr. Brotherton is of Opinion,
1. That the Sap (moft of it, if notall) afcends in the Vef~
fels of the lignous part of the Tree, and not in the Corti-

cal Part, nor between the Cortical and Lignous Parts.
2. That
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2. That the Increafe and Growth of a Tree in thick-
nefs is by the defcent of the Sap, and not by the afcent;
and if there were no defcent, a Tree would increafe but
very little, if at all. |
3. That there isa continual Circulation of the Sap all
the Sunumer Seafon, and during fuch time as the Sap is
ftirring, and not a Defcent at Michaelmas only, as fome
have held.

To me it feems very probable, that the Bodies of Plants,
as well as thofe of moving Animals, are nourifhed and in-
creafed by a double Food ; the one an impregnated Wa-
ter, and the other an impregnated Air, and that without
a convenient {upply of thele two, the Vegetable cannot
fubfift, at leaft notincreafe. Thefe do mutually mix and
coalefs, and parts of the Air convert to Water, and parts
of Water convert to Air. As {ome of this latter are ra-
rifyed and freed from their Chains and become Spiritual
aind Alery, {o others of the fore-menticned, are clogged,.
and fettered, and become debafed. To this purpole ali
Plants as wellas Animals, have a twofold kind of Roots,

ne that branches and {preads into the Earth, and another
that {preads and fhoots into the Air, both Kinds of Roots
ferve to receive and carry their proper Nourifhment ¢
the Body of the Plant, and both ferve alfo to convey and
carry off the ufelefs Recrements; ufelefs I mean any fur-
ther within the Body of the Plant, though ufeful to it
when they are {eparated, and without it, the one for Sea-
foning the Earth and Water wherein it is planted, and
the other for {eafoning and preparing the Air, the Method
of which 1 have elfewhere explained,

Conceriing
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