(833) Nuntb.4.3.
PHILOSOPHICAL
TRANSACTIONS.

Monday, Famuar, 11. 1665,

The Contents.

Divers Communications relating to the Queries about Vegeta-
tion, formerly publifbt,  Anfwers to fome of the Queries here-
tofore recommendedto Sir Phil, Vernatti s Java Major, 4
Summary Account of the General Laws of Motion by Dy,
John Wallis, 4nd Dr, Chriftopher Wren, 47 Account
two Books: 1. HIST ORIA CELESTIS Obferva-
tionum Vicennalium TYCHONIS BRAHE 1l, ANDR,

TAC 5)\0 E T Opera Mathematica.

Some Communications,

Relating to the Queries abont Vegetation, publifid in
Numb, 40 of thefe Tralls,

He Argument of Vegetation is exceeding noble, largely
ufefull, and worthy to be expos’d to publick confide-

ration, and a general and accurate difcuffion to the

end, that where Obfervations are uncertain, and Experiments
fickle, or failing, or cafual, the various Track or operation of
Nature may be the better difcover'd by the greater tore of con-
fronting Trials and Oblervations, 'Tis for this Reafon, the:
weno: onely fuggeft and difperce Inquiries upon this importane
Subjedt, but are alfoready to impart fuch Informations, aswe
receive from the Curious and Inquifitive of what they have ex-
p:rimented and obferved therein, At the prefent we thallinfere
here, what hath been communicated (uvpoa the Querses for-
merly
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merly publitht ) by thofe twe Woithy and Obierving perfons
Dr. . Beale, and Dr, Encrel Toage,

To the 1, Dr, B, It wiil bz Jd.fhonlt to ernnierate all the Ve-
getables that will grow th: wronz end (it fovnwards in the
ground, To mention fome, befi les thole mention’d in that
Query (viz, Elders and Briars) thereare Sallies, Willows, the
Black- Elder, Vines, and moft Shrubbs 3 two ov three of their
joyntsbeing coverd in the mould, and the Stem cur off near the
overmoft Joynr, which fhould be half cover’d in the mould, and
the mould fomewhat raifed,ss it fpirts out and grows, D, Tonge
agrees, {1ying, that Cwrran Trees, and (uchlike, asare ora
foft wood, and quick growers, fesm moft apt to this improve-
ment,

To the ad. pr, B, That the branch of a Plant, being Jaid
in the Ground, whilft yet growing onthe Tree, and there taking
root, being cut off whilft {o growing, will grow on bothencs,
if it be well rooted in the Propagation ; andthe like care had of
the lalt knot or joynt, aswas before prefcribed, D-, 7, faith,
that Layers of thofe Trees, mentioned ia the former Query, will
grow onboth ends,and aptly parted when they havefpreadrocts
both wayes,m1ke two plants out of each Layer,

To the3d, D=, B, In the Tapping of Trees, the juice cer-
tainly afcends from the root, and after’cis .¢”ncocted to partake
of the nature of the Plant (which feeds aswell on the Alr, as the
juice furnifh’d throug™ the rooty it defcends (as the Liquorina
Limbec) totheorifice, whence it iffues, Ratray, the learned
Scot, affirms, that he had ca'culated experimentally, that theli-
quor, which may be drawn from the Birch inthe Springtime,
is equiponderant to the whole weight of the Tree , branches,
roots,and all together: W hence he inferrs, that it ceflervesour
diligence, fully to enquire into the mnifold benefizs that may be
made by the Tappings of all {orts of Vegetables 5 fome at the
Roots, fome in the Body, either {rom the Bark, or the Timber;
fome under the chief Branches (which is noted by 7, Helmont to
be the proper place for the juice of the Birch;) fomefrom the
Fruir, Kernel, B'ofloms, Seeds, or Husks containing feeds ; as
Dr. Harvy had a way of filling his Silver-box with a purer fort
of Opium, taken from the Husks of Poppy feed, being pricke
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after fome time of exfudation and infolation, Thelike whereof
may be tried upon the Male peony, and other Plan’s of greateft
fame and vertue 5 as well for Gums, Colours, Odors.¢re, as for
famous Juices, Mr, Evelyn canacquaine you of a Receipe, which
he had in Italy, as a Specifick agaiaft Feavers from the Tap-
pings of the £/me, 1hearas muchpraifefrom the 04k, for ftHp-
ping the Flux of Bloud by thewayof Urine, whether it pro-
ceeds from the imbecility of Nature, or from the defe@sin the
Bladcer, Reins, or other inward paffages, Some {ay asmuch
for the Juice of the Alder (though the Dwarf- lder hath the
higheft praife) to cure or ftop the Dropfie. And perhaps this
large Natural Limbec , where it may ove had, may forretimes
prove more effe¢tual; thanourlittle, Artificial, and moretrou-
blefome Diftillations. And the Congeniality of the Sun in his
alternative vifits, and the affi iuous intercourfe of the free Air,
withthe Spirit of the Plant yet living and growing, may havea
more effectual influence for a Specific vertue , than we are apt
t> imaginz, Thoughwecannot fee nor hearthe Lungs of Ve-
getables beating, yet we may fometimes {mell their Breath
firong enough , both to pleafe and offend exceedingly 5 as in
Savin, Firrs , Cyprefs, Elder, Rofemary, Mirtles, and gene-
rally in all Bloflomers, Aad fome that cannot be fmelt by us,
may yet have a very wholfome breath, One Experiment I will
here beftow onyon, When both my hands were manacled for
many years ‘and fometimes my Armesal{o) with deep corroding
Teaters 5 to the bluth of my many friendly Phyfitians, and in
defpight of many of thebeft Medicines and Purgations, all was
faddenly heal’d, aud hath fo continued thefe 20 years, by the
application of the Gum of Plum-trees diffolved in Vinegar, 1
muft not forget toadd, that I applyed Vine-leaves, and fome-
times open’d Raifins to draw a moifture from thofe Teaters fome
few dayes before I ufed the Gum.

Dr. T is of opinion, that 84p alwayes rifes, and never pro-
perly defcends, having onely 2 kind of {ubfiding or recidiva-
tion, which he faich he cannot call a Circalation, nor refemble
to the motion of Liquors in a Pellican; butrather to the fink-
ing of Liquors in an Alembec , whillk the thinner parts are
forced -over-the helm s yer fomewhat imitating the motion of
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Bloodin Animals, forafmuch as it continually fupplies the want
and expence of Sap in the exterior parts, from the ftock of the
fap in the Trunk, root, and branches. He underftands it thus;
Thatj the Sap,neceflary to the growth of the leaves, frujt, and
opper branches, being difpenfed an3 converted into the form
neceflary for thofe purpofes, whenthe Tiee isfuileft of Sip, in
fuch manner that the S :p in the innermoft Coats feeds the inner-
moft, and the {fap of theoutward coars the outward parts, of
Fiuits, ¢re, that whichiemainsin the Body betwixt the fevera]
coats, and betwixt the Bark and Body, beg'nstocondenfe there
alfo, firftintoa Gelly, andafrerinto Wood, Burk, Roots, ¢,
according to the f{everal placestowiichic hath {ul fided. Aad
beczufe it condenfeth fafter in fome pares than in cthers, accord-
ing as they be higher or lower, (whether it be by heator cold, or
exhalazion of thinner parts) the fap condenfed above or below,
filling lefsroom, muft needs ciu‘e the fap, which isnot yet con-
denfed, ia appzarance to defcend or fubfide, and to fink as it
were lower and lower in the pores of the Timber and Birk, 7, e,
to be lefs high, not defcend from any place, to which it was
formerly rifen, unlels (asin Blood-letting) when fome lower parc
is open’d, all the fap above continually flowes thither, tll the
Tree be emptied, or the coatinual flux of the Sap (che natural
Bilfome of the Tree) heal che wounds,as that of the Blood does
thofe of the Body; and fo much quicke: and exfier, by how
much the Airismore favorable, or is betzer keptours which he
obfervesfor their direction, who are curious in Insculation,as the
ground of theii {uccefles or mifcarriages,

The Trees obferv’d by the fame Dr, 7. to run, arethe?ine;
the Birch plentifully, at body, branches, and roots 5 the wal-
nut-tree, at the rocts and prun’d bronches {ome Wéllows and
Sallyes, and fome forts of Maple 5 the Sycamore, whichis the
greater Maple ({ome call it the Plane’) at a gath made on the bark
of hisbody, and at the root and branches ; the Poplar and Asp :
The Elmeand oake are referr’d to-tryal 5 concerning which laft
fome Wood-men affirm, that in fach of them as are Wind-
fhaken, that have large hollownefles in their Armes and Bodies,
they have found greatquantity -of fap inthe cutting of them,
whereof having drunk, they quenched zheir thirft without any
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prejudice, To thefeadd the whitting, or Quicking-tree, (Lat,
Fraxinus Sylvestris, and by fome Fraxinws Cambro-Britanica)
which in its feafon, as fome sffirm, will run pleateoufly, and
whence they would have us expect a {overain Drink agaiaft fome
ftubborn diftempers, efpecially fach as are Scorbutical :ni Sple-
netick, 1 have kept (faithDr, 7.) fome of the Juice ot the
Berries ( which being exprefs’d ferments of it felf) thefe two
years in Bottles, aad it hacth now the tafte of an auftere Cyder :
And I fuppole from its gratefull fmell, thatit may be keprtill ic
ripen and become a ftrong Vinous Liquor, It is the Houthold
drink of fome Fam lies in thefe parts about wules and Hereford-
[hire; and fome out of Curiofity havebrew’d ripe Berries with
ftrong Beer and Ale, and kept it til it tranfcended all othe: Beer
in goodnefs,

Dr. Tonges attemptsupon the Poplar, Afpe, Elme, Oake, 4fhe,
Elder, Whitting-berry or Quicking-tree, Thorn, Buckthorn, Tile,
Nuty Sloey Briary Bramble, &c, have not {ucceeded 5 and he
doubts, that they, andall Apples and Pears have fome degree of
Gummines in their Juices,(o that they will not ran,

To the gth Query, D:. B, Afparently tre fap rifeth by the
inward Birk, where you may fee the quick begin, and where the
Graft firft incorporateth,

Dr. 7, Thereare Circles obferv’d in Trees, which are the di-
ftances of thofe Films or Coats, by which the Tree reccives its
yealy increafe in thicknefs, Through thefe, looking full of
Circular Pores, the Sap {eems to afcend in the fame manner
between coat and coat, as between the Birk and the Body 3 and
probably between the two outermoft of thefe Coats, aslarge a
quantity of Sip, as between the Birk and Body, Nowthe
Afcentof Stpisby allpartsand poresof the Tree, infuch fmall
qu ntities, ascanhardly be difcerned, unle(s the Treebe quite
faw'd off, efpecially near the Root y forthen it willappear, how
it afcends, In pirches, and luchlike, theSap iffues very plen-
tifully in all partsof the body, when they are cut down near the
Root. And in other Treesthat have Pith, as the willow &c,
itmay be obferv’d, when tiiey are faw’d afuader near the Root,
whetherany Sap iffues or no by the Pith¢

The Buk is double outward and inward, The outwardis
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dry, and in fome Trecsrough, The inner, is probably a fuper-
added new Coat of thut years growth, or fomething like it, be-
tween the pature of Wood and Bark, The fap rifes within and
without that fuper adaed Coat,

From hence it may be more carefully inquired than hath been
hitherto done, 1. Whether the more Circles there be in any
Branch, the longer the Sap will afcend into it ¢ 2, Whether
thefewer Circlesthercare in it the fooner the Szp {ublides from
it? 3. Whethera Branch ({uppofe) of three Circles, cutat
Spring, thefap afcending, or another of the fime bignefs; will
at Michaelmas following, if cut again, be found to have increafed
one or more Circles than it hadin theSpring ¢ and whether at
Spring or Fall, or at other feafon, it be found to havea Circle
or halfa Circle of Pricks next or betwixt the Barks, ora Circle
of Wood next the inner Bark onely, or both ¢ But herethe
Comparifon is to be made with diftinéion,  For it muft bein-
quired, Whether fome Trees thoot new Tceps every year uncl
a certain Age, and after not ¢ Whether fome have the Cir-
cles intheir Branches decreafed from their Body to the extre-
mity of the Branch in fach orcer, that (e, ¢.) an Apple-tree-
fhoot of this year hath one Circie of Pricks or Wood plac'd in
the Graft of two years old, and that of twoyears growth will
the next year have cne Circle more thenic Fad the year before ¢
And whether thisonely betill the B auch fhoot no more Grafts,
and whether then the uttermoft Twig get any new Circles, or
ftand at a {tay, being nourifh’d onely, not 2ngmented in bulk as
to theappearance of the Circles 7 And whether an Augmer-
tation be between every Coar, orupon the outward Coat one'y ¢
Here it oughtalfoto be enquired, Whetker the Circles of pricks
do encreafe till Mid[smmer, and the Circles of weed from after
Midfumemer 1] next Spring ?

Further, to perfet the experiment about Sap, and to find,
Whether italcencs more or lefs in the prickt Circles of the Bo-
dy, than in thofe betwixt the Body and the Bark s letthe Tree
be firft pierced withan Auger onely through the Bark, and the
quantity of S1p it yields in an hour,exaétly ineafir’d and weigh’ss
Thea at the ime time l2tanother hole be bored into the Pody
of the Trezabovean iach and an half deep, and {orcund about
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on every fide of the Tree, fome deeper, and fome fhallower,
with a good large Auger 5 and one quite through {loaping,
From which Experiment, after various tryals, may be found the
difference of the Sip rifing on the North and Semth, and fo like-
wile of that which comes from the Bark onely peel’d off, and
thaswhich alcends in the inn=r part of the Tree, The weight
alfo may be compared of that which iffues from the Bark, with
that, which iffues from the Body, Theinternal Heart-fap may
alfo be drawn apart,by boring 2 fmaller Auger-hole in the middle
of agreater, and fitting it with a long pipe, adjufted to that in-
ner orifice, If no difference be found in thefe, the prefump-
tion will be greater, that the difference of Heart (as when they
call heart of 0ake) and Sap in Timber is not from the plenty or
{carcity of fap, but from the feafon of felling, ThisIaterception
of the Heart-(ap may have an effz¢t analogous to the boring out
the Heart,

To the 5th,Dr, B, faith 3 Tan{wer Experimentally, Thatifa
Circle be drawn round about any common Englith Tree, as
Ouak , Elme, Poplar,&c, by Incifion tothe Timber ( how thin
foever the Knife be) fo thatno part of the Riad or Bark tothe
very folid Timber be un-cut, the Tree will die from that part
upwards, Onely the 4fbe, (of all that T could try) will grow
on, and profper notwithftanding the incifion, My Brother
(7. B.) (h:w’d me fome old and huge 4/fbes, which were bared
of the Birk by the Deer, from the root 4 feet upwards quite
round ; yet they had continned their growth many years, and
fome parts of the Bark, which were left in few places not fo broad
as the palm of my hand, had a frefh verdure more lively then
the parts of the Bark which remain’d above the baring, Yet
if fome Inciions by hackings be made, or if the Branches of
fome Fruit-trees ( efpecially the Gesner-moyle ) be quite bared
under a knot near thebody of the Tree, and that knot and bare
part be well coverd with loame or good mould in Fwune, thit
branch will not onely {urvive, but will be apt to take root and
become a young Tree of {peedy growth, it cat off below the
baring, and fetat a fitdepth at the end of A4stums, or about
Candlemas tather, Where fuch tran{verfe hackings are made,
or Contufions in the Bark, many Vegetablesare apt to gatl;)er
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knobs s aad fometines fmall branches will fpirt out above, and
fometimes about the part contufed, To getthe Gum of Plum-
trecs, T have fometimes wrench’d the branch, till the folid Tim-
ber hath crackr, and the Rind forc’d open in fome parts; fo
leaving it to grow, but forc’d to continue in a pofture fomewhac
wreathed, it hathnot fail’d to yicli me ftore of Gum next Sum-
mer,

Dr. 7. A Branch, whofe Birk of the breadth of abcut 2 o¢
3 Inches is taken oft rcund towards the bottom, in fome Trees,
and particalarly che Lime-tree,will live,andbear leaves for meny
years, and grow, asother branches,by means of the. {ap afcend-
ing thrcugh all the pores of the inner Coats, as was faid above
tothe 3d 9. Anditought to be well obferved, inwhat other
Trees this will hold,and efpecially, whether it will not hold inall
Trees, whofe {ap runs not sut very plentifully + for, in fuch
Trees, wherein there is a plentiful Iffue of the Sip between the
Bark and Body, probably ths Branch willdies befiles, fome
Air, as that of North and North- East, prefently blalts open’d
Trees,

Tothe 6th, Dr, B, Concerning the Ufeof the Pith in Vege-
tables, as whether the Juyceafcends or defends by it ¢ It may
be confider'd, That my Anfwers above do import that the
Juyce, which defcendsby T2pping, eni which maketh the pulp
or coat of any fruit, afcendsby the Ba-k or Rind of the Plant,
not by the Pith, I nowadd (which I can affirm by many Ex-
periments ) that the Pith, and the Timber havz fome correlpor-
dence with the Seed of the Plant, toconveigh an ente cou:fz of
the fume Spirits and nature from the Root to the Sced.

The Experiments them[elves, whereby the Worthy Docter maketh
this ont, wemmftrefer to another opportunity 5 as alfo his confiderable
Difcow [¢ alyeacy in our hands, giving Inftarces to:hew, That there
i a peculiar Corpefpondence, not onely between the Seed andihe
Pith, Heartor Timber of Plantss bus alfobetween the Bk or Sap
in the Bark, andthe Pulp ofthe Fruit, or fome encompafsing Coat
or Husk, or Cod, which contains the Seed,

Dr. T, anfwers to the fime 2. Piths are of 2 very different

ature aod fubftonce, In the Walnut, is a muititale of films

manifeftly diftant from one anorher, Ia others, as in Elders
and
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and Briars, ’tisa continued, foft, lcole, dry fubftance, TIathe
Walnut, an obfervation may be made, by cutting 2 fmall and
young branch, which hath the largeft pith, in March, to the
Pith in’fome braaches, and through it inothers of the like big-
nefs: Whether any Sap iffues out or noby the Pirh,will be found
by the quantity of the Sap iffuing from the oae and the other
compar’d,

The Obfervations a'{fo of the Effe@ts of zering and Pegeing
the Pith, arereferv’d to thelike tryalabout the fame time, But
’tis probable, thatif the whole Pith be forc’d out, the placefo
bor’d will be fill’d with S1p, which will gelly there, and at length
be converted into wood 3 as ‘tis conceiv’d it does yearly bitween
the abovefaid films, coats, and in all the pores of the B:dy of
the Tree, andinthofe of the Bark proportionably, For, the
Sap ifluing from the Birch, cut down, turns into a white Gelly
on the head of it; andlikewifein thofe holes that are bor'd in
the body of the Birchabout 24rch , by which the Tree receives
its growthin all its parts,

To the 7th, Dr, Tonge, The points or ends of the Roots be-
ing cut off, they will in proportion bleed as copioully, asthe
Branches, and probably more ; certainly longer, becaufe there
is greater plenty of juiceafcended above them, than the Bran-
ches, and confequently more will iffue by them,than by any pare
of the Tree,higher then them,

Tothegth, Thefame, ‘Treesin theic full growth, or near
it, will probable'yield more fap.

Tothe 1oth, The fame, From the latter end of Fanuary,to the
middleof May, Trees will bleed, Thofe,that arefaid to run firft,
are the Poplar, Aspe, Abele, Maple,Sicamore 5 fome, as Willows,
and the Birch, tried by my lelf, are beft to tap about the midule
of ,the fecond feafon 5 and the pulnur towards the latter end of
March, They generally bleed a full Month in the whole,
Mr. Midford of Durham, a very expert Gatherer and Preferver
of Saps, affirms, that the Saps of the Poplar and Afpe rife
fo briskly in Fanuary, thatthey will bleed betore the ena of that
Month, The Sycamore will tun in hard froft, when the Sap
freezes, as itdrops,

Eecee Fias
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Fiat Experimentum, Since we are now in that very feafon, tofee whe-
ther thiat early afcent is to be imputed to the forwardnefs of the year, or
not? Letitalfo be obferved, whether theSap afcends in 0k and Elme,
atany time in this month of fanwary ; and likewife, which of thefe three,
the Maple, §ally,or willows, b the moft early in yielding of Sap 2

And to obtain an Univerll and Accurate knowledgof the nature of Sap
in Trees, its properties and accidents ; Obfervations and Iryals muft be
made by a Namber of men, thit have leifure to attend that bufinefsdaily -
which are to examine concerning every Tree ;

1. Iis Age, Soyle, Situation, ¢¢c. the variety of the Afcent of the
Sap depending thereon,as on the nature of the Tree it felf.

2 Thediffzrent time of Afcent in Branches, Body, Roots; and ofits
dittilling from cut branches ; from roots, not from branches.

3. The Seafons and differences of the time of the year, month and day,
in which thefe accidents happen or ceafe ; whereby it may appear, whatto
determine concerning them : And parricularly, whether that conjeure be
well-grounded ; whech fuppofes, That Sap does not defcend from Trees
otherwife thanby jellying fo as to fail above, whill} there is yet plenty be-
low; as fzems to be mamifelt by the running in the Roots, when it ceafes
in the Branches.

It were alfo not amifs to obfecve, Wheth :rin any Trees, the Sap asto
its afcendings, keepstime with the Suns entrance into thisor thatSign 2

To the 1 rth. The fame. The beft timeofthe diy for Tapping, is ebout
Noon. In the latter feafon, when Sapis not very plenteousin Trees, they
will neither run morning, nor evening, nor probably at any time of the
night ; but when they arevery full ot Sap, and emptied but by fmall
ven's, the Sapmay run night and day, till exhaufted ; but never inlarge
vents.

Dzuere, Whether this Obfervation may not give light to that Opinion,
which holds, that the Afcending of the S»p depends upon the Preffure or
Pulfion of Heat, ftriking the Earth, and thereby driving the moifture of
the Earthiinto the R oot ?

Tothe 12th. The fame. Trees afford no juice atall (chat has been ob-
ferv’d) in Autumne.

To the 13th. The fame. Rain being fcarce, the juice will be fearcer.
Plenty of Rsin can onely give fuch plenty of Sap, as the pores will
admit.

The Anfwers to the veft of the Queries we referve for anther Month, leaff
vhefe Papers be alrogether filled with one [ubje?.  Thofe that bave becu de-
hiver'd heve from Dr.’Tonge Were for the most part t aken ont of his Lettcrsto
Sir R. Moray, i» January , February, March, Aprill, 1666 at which
time he bad newly made Experiments about Saps, and ar: now, a?rer cenfes
rence with bim, accemmodated tothe Queries formerly made publick.
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