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Adifcourfe concerning the eftelts of the great Froft,
on Trees and other Plants Anno 1693. drawn

from the anfwers to fome Querice fent into divers
Countries by Ur.Rob. Plot S.2.5. and from feve-
ral Obfervations made ar Oxftord, by the skilfal

Botanif Mr. Jacob Bobart.
! l VHE (vld nowapproaching and thrcatning, eafi-

ly puts us in mind of therigour and feverity of

the laft unparallel'd Winter ; wherein Men, Beafts,
Vegetables, and moft part of what had any life in it,
feltits cruel affaults; fome proving able to withftand,
and other forced to fuffer underit's fo unufual and rude
a feafon; which extream coldand froff happening in our
time, gave occafion of taking notice of fome of it's
extraordinary effeéts, whichto ennumerate in the {eve-
ral parts of the (reation, and difccurfe of each {ubje&
and what operatjon 1t had upon each part thereof, might
rather ewploy alarge Volume, then a difcourfe, the pre-
fent intention being only to give fome relation of its
working among Vegetables, and toincite others for the
future to the confideration of the procedure of the cold,
and how it operates upon fuch bodyes, that thereby we
may, being fore-warned, beinfome meafure prepared
tor the bettr prefervation and defence of many things
in that nature in other mwinters, the mildeft and beft
whereof, proves troublefome to many Plants, though in
the general it does kindnefs to the Earth, and it's tuture
produdt.

In this 72ged feafon nothing feemed more furprizing
to us, nor more generally known tobe true, then the
cleaving or [plitting of Trees in the time of the hard
Troft: To endeavour therefore for what fatis’acion
could be obrained in this particular the Learned Dr.

Plat fent thefe Queries following to f{cveral Perfons of
Quality
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Quality living indifferent parts of the Nation, defiring
their opinions and aniwers, that by comparifon, fome
judgment might be made of {fo unufual deftructive and
unwelcome a matter , which efpecially bent its force
;gain& Oakes, as a ftout enemy aflaulting the {trongeit
ort.

1. Whether other Trees were {plitbefides Oakes >

2. Whether any did /p/iz with a neife?

3. Whether all Trees did fplit towards the {ame point

of the compafs ?

4. Whether the fplitting were more common in the

trunke or in the boughs ?

5 Whether any Ire were found fince in any of the 72/«

fels of the Wood ¢

6. Whether the Trees fplit,be any of them dead »

7. Whether any of the Trees (pliz have clofed fince 2

8. Whether they are [plit Through, or only on one fide 2

9. Whether the barke by fplittzng be loofened from

the wood ¢

10. Whether the roots have been any wayes affected as

well as the Bodzies of the Trees?

In anfwer to the firlt of thefe, ’tis too well known
that other Timber-trees befides Oakes were alfo clefr, as
Elmes by Mr. Langley's houfe the Minifter of Tammworth,
and Afbes of confiderable bulk and value, defigned for,
and capable of diverfe ufes, as Windmill-pofts , Dreffer-
boards, and other neceflary occafions. Alfo Walnut-trees
in diverfe places have fuffered by this calamity, and
proved extreamly cleft; tho indeed it hath been moft
frequent among Oakes, many of which havebeen di-
vided to great detriment in Enrgland, {ome being fo
rent thata man may fee through them, and that many
times the Crackscame with fo great nozje ( which may
anfwer the 2d Querie) thatas it is related from Need-
wood Forrelt they made fuch a no7/e, that the Keepers
there thought that the Deer were fhot by the people ;})E
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the Country, and that in feveral parts they were heard
as loud as Guns, fome having been Cruclly aﬂfightcd,
efpecially in the Evenings or Nights as they have paffed
within the hearing of'this fo unexpected and {urprizing
a noife. Which rzfts or clefts were (as in anfwer to the
third Querie ) not only to the fame point of the Com-
pafs, but fometimeson one fide onlv, {ometimes 2 and
fometimes 3 and fometimes 4 feveral places, dividing
or quartering the Tree, and fometimes quite through
(as the eighth Querie feems to examine: ) and thefe clefts
not only in the bodies, but continued into the larger
boughs and limbs of the Tree, in anfwer to the forth Que-
rie, and fometimes defcended into the [uperficial roots,
anfwering to the roth Querie, butnotto thofe very deep
in the Earth, the Froft though extream, notreaching
confiderably deep comparatively to the roots of Trees,
and the hard binding of the Earth being {o frozen would
not eafily admit of compreflure, but feveral fhallow
roots {o knotted and knurled not to be wrought upon
with betle and wedges, are known to be cleft by the froft :
But itis much to be doubted and fufpected whether any
fuch cloven trees were fo perfectly found and faithtul
Timber, if proved by the Saw and Awxe, as they ought
tobe; for ifl}b, -all might equally fuffer, the 4ir having
impartial accefs toone aswell as the other, but fome be-
ing taken with this d7/eafe and other lefruntouch’, there
certainly wasfome caufe or defect in thefe liable to 1,
rather then thereft. What it was that might give occafi-
on to {fomeonly, might prove -a matter worthy of en-
quiry. A great part of the caufe is fuppofed to be im-
perfetion in fuch a Tree, and that generally trom the
too large fap-veffels and unnatural cavities therein,
which fome call Wind fbaken, and fome Lag d-trees, the
caufe whereof remains yet to be examined, whether
the thaking of the #2nd may not, with its great weight
and force, taking the whole Tree with its boughs limbs

and
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and body, having oneend firmly fixedin the Earth, at
fome age orother, as well work wrack and make fplin-
tering and ftretched pores, paflages, cavities and fuchs
like in a live and growing Tree, at fome time of conti-
nuance of its force withits oft repeated beating, twift-
ing, and prefling blafts ; as well as the beft chofen Maft
ofa Ship may fuffer dammage by the fame caufe, even to
total fraction. By {fome this is fuppofed to proceed from
Earthquakes, but whether or not, is yet to be examined.
But the opinion of {fome {eemsnot to be extravagant
who think it to be an original diftemper in the Tree, and
to proceed from the foz/, or rather an innate difeafe from
fome tho undifcernable imperfectioninthe feed it felf,
and yet not fomuch but that they live many years, and
grow to great bulk and ftature, but are obferved to bear
leffer leaves and fmaller Acornes, but whether the foz/ be
concern'd may be urged ? the Trecs about Oxford Wett-
ward, being generally affected with this difeafe, and
thofe from the Eaftfide prove excellent found Timber,
and the loiles feeming to refemble one another.

But by what means foever this may come, it is certain
that fome Trees are much more found then other, and
that fome prove full of inbred difeafes and cavities, be-
fore they are cut down, which cavities and firetcht vef-
fels being filld with too great a quantity of aqueous
and undigefted fap, as it were Hydropical ( for it is
thought that the genuine and natural fap of thefe our
native Trees though undergoing condenfation will re-
main fecure and f{afe, as may be fuppofed from thofe
that are well and firmly ftanding ) are thereby rendred
capable of not only condenfation but glaciation alfo
by the continnance and feverity of the Aires frigefactive
power ; whichbeing fufliciently known to employ more
room being Ice than when formerly liquid, might pro-
bably caufe thefe breaches, and if we confider the ex-
panfive motion and {pring of the Aire included in the
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cavities of the airveffel, {uffering more preflure than
they are patient of, from the coagulated and contigu-
ous aqueou: parts then congealed, may be induced to
fuppofe thefe ftrepitous eruptions to proceed from
theace. Bnt whether Mr. Holb s Hypothefis will certain-
Iy hold, that the {welling is caufed by the intrufion of the
Aur, is fomewhat to be doubted.

Itreed not prove troublefome to any to think the air
to be able to tear the Oakes or other Trees, who fhall
confider the great force and elaftick power thereof ,
whereof that moft excellent and Curious Philofopher of
our age Efg; Boyle hath in his Hiftory of Cold fetforth
feveral Experiments and Examples, as Veflels of feveral
kinds of Meztals, being made ftrong on purpofe and
fill d with water clofe ftopped and expofed to the Cold,
which being not capable of withftanding the expanfive
force of the inclofed Ire,have been found cleft and bro-
ken; asforinftance aftrong Barrelof a Gun clofe ftop-
ped, withwater in it, andfrozen, hath prov'd rent long-
waics, and never a crofs the Veffel, nor bodies of the trees
we here mention : Another time a brafs-veflel ot a (y/zn-
driacal formbeing made not more then 5 inches deepand
not 2 diameter filld with Water and afterwards frozen,
inone night lifted off the cover prepared and clofely
fitted, with a weight of 56 pounds that was laid upon it.
Olearius, Secretary to the Duke of Holftezns Embafly into
Ruffia, tells us that in the City of Mofco he obferved { the
¢old being very intenfe ) the Earth to be cleft many yards
in length and afoot broad, which according to conje-
Cture was occafioned by the heavingand fwelking there-
of to enlarge its roome, as here we feec Jce crackt and
cleft confiderably long and broad according to its
thicknefs along the ridge or turgid part thereof. And
that the earth doth fo rife when frozen is eafily made
manifeft by little fficks or plants fet into the ground a-

gainft the approaching Winter, which beingrifen 2or3
inches
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inches or more according to thedepth and firength of the
froft, and upon the thaw the Earth finking to its former
ftation leaves the unfixed Plants with their roots naked
above ground, as it were {pewed out. And not fuch
moift bodies only, but Metals,as Brafs, Iron, &c. have
been fwelled in the time of being frozen, as hath been
proved by Clocks, Locks and other Inftruments, and be-
come laxed and plyant again upon the Thaw. Many
more examples might be eafily produced to induce us
to the thoughts that the fap 15 not right and genuine
in fuchill difpofed Trees, and that Ire might upon due
examination be found in any fuch bzrften bodies, as we
are intormed hath been found and obferved by fome,
which may prove fomewhatin anfwer to the sth Que-
rie: and if Jee, then preflure, and if preflure, then break-
ing and explofion. /

It may be doubted too, whether fome of thefe Trees
thus liable to the fury of the Froff have not been Coltze
a term commonly ufed among Témber-Merchants and
by them avoided, which is towards the middle of the
Tree, among the Annual (ircles fome one is much larger
then the reft and the Sap Veffels there feem much ex-
tended beyond their fellows, and upon cleaving or faw-
ing fuch a Tree , that inclofed or inward heart, part
thereof where thatCircleis, will flipand drop from the
other part oftentimes without any force to divide it, as
an Inftrument out ofa Cafe or Mculd made fit for it.

Some fuppole that thefe YWind-fbaken or Lagd-trees
ma~ be knownor neerly guefled atby the outfide when
growing by the great Rebbs, 2,3, or 4in a Tree from the
bottom to the branches, and that they have been af-
tected fomewhat confiderably with- this difeafe before,
and perbaps ¢/eft ( tho not in {o great a meafure as
now ) and the fifires clofed up again, aswe fee thefe
to do quickly after the Froff, infomuch thart it is fcarce
difcernable already, and in anfwer to the gth C&cr;e,
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the barke having not been divided from the body, upon
coming together againeach turn and twift of the grain
ficting its place prove frefh and vigoronfly growing,
which may fatifie the 6th-and 7th Queries, but thatever
fuch Trees will prove whole and found doth fcarcely
confit with reafon orour prefent thoughts. And this
Calamity hath not been found in only Trees that were
frefh and ftanding, butalfo in Trees cutdown, as isaf-
firmed by Mr. Shz/b the Mafier-builder in his Majefizes
Ship-yard at Detford, and from divers others, but not-
withftanding it is thought to be only among fuch difeaf-
ed Trees as are before mentioned.

Bat it is yet to be queftioned whether ZZnes have
proved cleft and crackt along the bodies by the fame
way and reafon as Timber-¢rees, which decay is efpeci-
ally to be feen on Walls expofed to the Southernafped, o
that the Sz our accuftomed Friend, now proved our
greatenemy, by thawing and relaxing the Sap every day,
and then being frozen and made ftitt again every night,
which often repetition of bending and unbending, foften-
ing and hardening the vivid fpirituous Juice being de-
ftroied, and Day and Night the drought vigoroufly act-
ing, ( the Sap being this Year difordered and {urprized,
not gradually feafoned, even before Michaelmas day,
and the frefh Sap to {upply its detects being wholly de-
teined from ari(gng, there then being none or very lit-
tle exhalations or evaporations arifing out of the frozen
and bound Earth ) thefe poor flender bodies fill'd only
with thin and not vifcous Sap, have proved asgreat {uf-
ferers as if by amputation they had been deprived of
their natural fuftenance; for if they could have none
from the Earth, and their own true jzice mortified, and
it be certain that omne fiecum appetit humidum , it will
follow that fuch branches will by the conftancy and con-
tinuance of fueh feverity ( the Day beingas bad as the

Night) prove as dry as fticks cut off long before : where-
as
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as thofe of this kind and other forts alfo growing in more
fhadowie parts and undergoing but one change have re-
mained in good condition, efpecially among Red Grapes,
which feem much more hardy then White ones.

We fee other #ali-frutts o the fame pofition as 4pri-
cocks, Peaches, Plums, Cherryes, &c. notat all injur'd or
prejudiced b, the weather, which are of a more clam-
my vifcous juice: Thefe we fee run fometimes and give
gum ; butthe Leakage of Vines is as thin as Water, which
different Juices and Saps in other Trees and the degrees
thereof, as well thofe with deciduous leaves as ever-
greenes, may prove fome cauie of the weaknefs and de-
cay of fome, whilft that ot another fort ftanding by re-
mains frefh and vigorous, only ftagnated, fedate, and
quiet, waiting for the benign Szns beames to actuate, le-
nifie, and putits fpirits in motson, and its comfortable
retrelhment to arife in due feafon ; And perhapsaccord-
ing to the degtee of this qualification inTrees and Plants
({ome being much more fluggith then other) may be
the caufe of their earlier or later germination. But to
rightly examine and confider the feveral and diftin&
Guices of Trees, every one certainly differing from-each
other, ‘and thealteration fo eafily made by what falts
or jpirit each rejoices in, and their feveral commixtures,
and the many Coates, Paflages, Streyners, Veflels, and
the different procedure of each, would prove a large task,
though much facilitated by the Learned Malpighius,
whole great curiofity hath beenfhewed on this fubject.

It is eafily obferved that in dry, Mountainous, Rocky,
and barren Plantations, where Trees, Greens, and other
Plants having been {paringly fed, and nor pampered
with fuch Luxurijar.ce and freenefsof Sap, as in the Val-
le. es,and richer Soils; have efcaped tolerably well,and by
this which in other Years proves their poverty and difeafe,
now make them infult over thofe growing in the fazter
Valleys proportional to the height of the Zfil/s they grow

on. we
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We may obferve Trees all the Winter while the fap
remains condenfed to be fafe and well, but if a flatter-
ing too early glance happensin the Spring tofet their
parts in aition, and thejuices to become flu:d, and a {ud-
den mutation of that warmeh to a treth return of Wenter,
( which too frequently happen:in England) that then
we have notonly our hopesof that years fruizs blafted,
but even the paffages in the branches and Loughs ftopped,
and the crude fap fettleing commonly called blzzing
( tho there be many caufes of the effe¢ts which go under
that notion ) becomesa difeafein Trees equal to that of
Child-blanes in juvenile blood, which fometimes takes
whole #rees, and fometimes branches only ; Hence is fup-
pofed the decay of the Glaffenbury Thorne, whofe arifing
time being between Michaelmas and Chrifimas being fap-
pily prepared by the beginning of the hard Froff, which
hath almott affrighted it out of its life.

Some Trees and Shrubs feem to have their Veflels and
paflages {o ftreightened and ‘asit were fhrunk with cold,
that they appear equal to a human body finew fbrunk or
paralytick, that is not without much trouble able to
move or bear hi$ decaying limbs; Thus we fee Trees
with their Jarke {chriveled, with their paffages half ftopt,
whofe fap now only {queezing and difficultly ‘pafling,
hath much ado toforce its way through the dryed and
narrow pores and paffages of the body and branches, and
fometimes this diftemper is fo prevalent that whole
branches of a Tree are kill'd when the other part isindif-
ferent well.

Some Liguids {uch as Effential Oyles do rather fhrink
than encreafe being frozen,and Empereumatical Oyles will
hardly freeze butwaft, whichconfiderations may intro-
duce the thoughts of what {fome Trees are madeof, or
do abound in, as Firrs, Prues,&c. which are capable of
enduring the cold of Norway and other Countries.

Thefe and many other fuch confiderations here, but
fome
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fome whereof hinted, may require and deferve farther
and more particular examination and improvement,
but at prefent having mentioned thefe thingsiu general
fome or other hereof mav perhaps fuit with, and prove
applicable to fome or other of thefe particulars here-
after to be mentioned.

What Timber-trees have {uffered, are above fpecified,
but diverfe other of our native Trees and Shrubs have
fcarcely proved able to withftand the force of fo rude an
enemy. Yew and Holly (things whole tendernefs was
never fufpe¢ted ) were in {fome places quite killd, and
inmany places fo difcouraged loofing their leaves, and
blemifhing the bark,that it is to be feared they will never
take on their priltine Splendourand Verdure. The Furze
in many places quite kill’d, and in moft places cut down
and {pring again, but often the refurrection in vain ex-
peéed ; Comman Broome proves a degree hardier; In {fome
places the Sunny fide of a Funiper buth proves feorch’s be-
tween Sunand (old, but that proves one of the moft hardy
of our native Greens; {o that itis hard to fay what is
Winter-proofe, even among our Natives, except Box
and foy which ftand in defiance of all.

And after this to look into the Gardens ( which genc-
rally are Nurferies of Exoticks, and trom warm Coun-
tries) and to think how great dcftruction hath there
happened is diretly renovare dolores, and this Calamity
taking off the efpecial beanty thereof bath principally
bent its force againft Winter-greenes, fuch as Alaternus
( commonly known by the name of Phillurea) and the
true Phillurea alfo, which are generally kili'd, though
fome upon cutting down {pring again. Alfo common
Bayes feenin moft places to be kill'd down, and Lawrell
feldom proving impatient, is in fome places kill'd, in
fome places half dead ; Rofmary, Lauruftine, Haltmus,
Arbutus, White Jafmine, and other which{eldom fail,

are generally kill'd through the whole Cozntry. DBut 0{
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all thefe and other {uch like, in Mountainous and dry pla-
ces ( as was before obferved ) thereis brisk life and ver-
dure yet remaining though rarely tobe met with, but
however enough to retain thefeveral [pecies among us.
But if for the future in {uch times of extremity the {u-
perficies of the Ground, and bodyes of fuch things here
recited and Fig-trees, were well covered with fframy mat-
ter to keep offthe Froff, it might fo preferve them as to
fpring out plentifully the Spring following, though their
whole zops being toolarge and high, and thereby inca-
pable of fuch covering, might loofe their prefent leaves
and beauty, which might from f{uch refpringing be ea-
fily repaired, and prove much more fatisfactory, then
to begin the world anew, aswe are generally forc't to
do tor Gypreffes, which were us'd to be excellent Orna-
ments both in Summer and Winter, now it proving a
very rare thing to fee one well alive; In fome places
there appears fome lingering life, but fcarcely {uffici-
eut to recover the whole, but in moft places are quite
dead, thathave faced 4o, 50, 0r 60 Winters before; Af-
ter fome Winters they appear fomewhat {corch't and
ruffet, upon which Elq; Lvelyn direéts the beating and
thrathing themwith a good tough Hazle wand, or fuch
like, toeafe them of their dead leaty parts, and admit
the refrefhing Air to the inward parts and branches,
but this year their difeafe is beyond the power of fuch
a remedy, but from Seed they will within few years be
repaired.

Alfo among thofe with deciduons leaves, divers have
been fufterers, as Arbor-Fude, young Plane trees, though
thofe of confiderable ftature have pretty well efcaped,
Paliurus, The Aleppo Alh, in fome places the Locuft Tree,
and in moft hedges the great common Braméle, and
fome other, which upon cutting do fome or moft of
them fpring again.

Put fuch Greens alfo as we reccive from, and are the

glory
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glory of warmer Countries, and very rare, curious and
pleafant with us, {uch as Oranges, Lemons, Myrtles, Pome-
granates, the perfuming Fa/mines, and divers otherra-
rities which are ufually kept in Pots and (afes for the
convenience of removing them into Green-houfes and
confervatories, notbeing able to endure our milder win-
ters, have in many places extreamly f{uffered, efpecially
in houfes of weaker defence, but where theskill, care
and due management of their K e;’])erf have met with the
convenience of good warm Houfes, with keeping con-
ftant fires ( which is a matter to beregulated with great
difcretion ) according to the proportion of which com-
bining qualifications, the Plants have efcaped, as in
fome places moft of them are well, in fome places half,
and 1nfome places all dead ; but with additional care
and fecure keeping, asthe enemy encreafeth, they even
the moft tender are to be kept and produced in the
[pring to our great {atisfaction and pleafure.

But indeed in the Spring, being flattered with fome
warme glances and refrething daies, tothe great danger,
many are apt to cxpole their choife greens, which upon
a fuddain changeto its former Cold, with fharp Eaflern
winds, proves more pernicious to fuch frrangers as well
abroadas outof houfes, then all the former Winter, and
feems to finith the deftrution of what the former (o/d
hath {pared, a matter too frequently feen amongus, we
enjoying no certain fteady Summer till atter the folffice ;
But thefe tender Exoticks loofing their lecaves having re-
ceived detriment, with their tops {chriveled and the like,
are oftentimes not capable of enduring the interpofing
{corching heatot the Szz, which fometimes happens by
fits in the Sprimg, when the prudence and care of the
Gardener is efpecially tried, gradually tohelp and reco-
ver bis fick Patients, {ometimes by due trimming, earth-
g with frefh {uftenance, loofening the ftraite bound
carch, and fometimes with the helpof a warm bed, and
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gentle watering and fhadowing and the like , patiently
and carcfully waiting till the return of the bounty of the
Heavens tohelp his endeavors.

Among Plants, [erbs, and [lowers, there hath been
great deftruction alfo, and many of common ufe, as mott
ofthe Artichokes o t Lngland, and winter Coleflowers, Sage,
Tyme, Maflick , Lavender, Laven-Cotton, and divers other
werc generally kill'd, except fuch as happened to be new
planted that year, and fo low that they had theenjoy-
ment of the kind covering ot a little Snow, which proves
the moft natural, feeding, and warm coverzng, of any thing
to be mentioned ; but what peeped its head above it
feemed in great danger ofbeing kill'd; And as we may
fee in the Corn-fields, that thofe fides of the Lands of
Corn facing the South where the Snow was melted and
the Corn deprived of its covering, the want proved dead-
ly, and in many places Husbandmen were forced to be-
ginagainin the Spring to plough and fow other Grain;
which may cafily teach us rather to heap Snow upon our
Herbs, and Flowers, then fancy it a cold unkind enemy.
But in the [lower-Garden cfpecial obfervance ought to
be taken that the Choifer Roots of the dfian Ranun-
culi, Aulmoneys, Tender Narcffiand divers other of the
like tendernefsand ftrangers to fuch entertainments as
our NorthernCountries atrord, thatif hard Froft thould
happen upon the Thaw and melting of fuch covering,
fhould be fecurely covered and kept from the Frof if pol-
fible, ullthetoo fregid morfture ot the 7 arth be digefted,
which would prove pernicious even to the death and roz-
tennefs of many fuch Roots and Plants.

Butafter all this repetitionof ferrews we are to com-
fort our feives that {uch defiruétion and calamity happens
but very rarely, thelike having not been known in the
memory of man, if ever before ; And that withduc care
and obiervaace the growing cold might be kept oft from
foon things as are proved to be impatientofit; which

: are
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are not all Greens in our Gardens, fome being able to
endureall the cold thatever c1mc, as Ferrs, Pines of di-
vers {orts, (edars of Libanus and Virginia, (thmtg 1 that
ot Barmaodes provestender ) Arbor vite, all the Savrus,
whercof the upright or Bcrr} bearing, is the beft Succe-
dancum to Cyprefs, capablcot finer cutting into Pyramids
or other figures, or hedges, 6 or g foothigh, and isone
of the beft of the Tonfile Shrubs; alfo the Pyracantha proves
exceeding hardy, and makesgood hedges. Divers others
might be mentioned, and with additional care to help
the weaker, fomewhercof are formerly fpoken of, which
perhaps may not feel fuchfeverity in our time nor many
years after, we may not prove {o pufilanimons asto be
dif couragud but remain fatisfied with the hopes thatwe

may cojoy the pleafure and refrefhing fatistaction in
Gardens as heretofore.




