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Il. Some Thoughts and Experiments Concerning
Vegetation By John Woodward, &1 D.
of the College of Phyficians, ¢ R.S. ¢ Pro-
feffor of Phyfick in Grefham-College.

“\HE Ancients generally intituled the Earth to the
~ Produlion of the Animais, Pegetables, and other
Bodies upon and about it : and for that reafon twas thas
they gave it f{o frequently the Epithets of Parens and
Mother *.  They were of opinion that it furnifhed forth «mema paens.
the Marter whereof thofe Bodies confift : and recei- T wimg
ved it all backagain at their Diffolution for the Compo. »¥lev-
fureof others. Even thofe who afferted four Elements, ™" 74"
fuppofed that the Earth was the Matter that Conflituted
thofe Bodies : and that Water and the ref, ferv’d only
for the Conveyance and Diffribation of that Matter, in
order to the forming and compofition of them. ’Tis true,
Thales, a Philofopher of the firft rank in thofe early
Ages, has been thought to have Sentiments very different
from thefe ; but that without juft Grounds; as [ think
I have fufficiently proved in another Paper, which I am
ready to produce.
But tho’ dntiquity thus gave its Pote forZerreftrial Mat-
ter, feveral of the Moderns, and fome of very great
Name too, both here and abroad, have gone quite Coun-
ter, and given zheirs in behalf .of Water. The dignity
of thePerfons that have efpoufed it, as well as their zam-
ber, renders this Doctrine very confiderable, and well
worth our cnquiring into.  The great reftorer of Philo-
Jophy in this laft Age, my Lord Bacon, is of opinion,
That for Nourifhment of Vegetables, the Water is almoft
all in all : and that the Earth doth but keep the Plant up-
right, and fave it from over beat,and over cold +. Others 4y, zip,
there are who arc ftill more exprefs f and aflert Water Cent. 3.5 411.
F to
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to be the only Principle or Ingredient of.all natural
things. They {uppote that, by | canoot tell what Pro-
cefs of Nature, Water is zranfmuted 10to Stones, into
Plants, and , in brief, all other Subftances whatever.
plexio- Helmont || particularly, and his Folowers, are very pofi-
ique pi- tive in this: and offer.fome Experiments to render it cre-
(Element. dible.  Nay a very extraordinary Perfon of our own
gy Nation * tries thofe Experiments over again : and dif-
‘_C,gf;,' covers a great Propenfity to the fame Thouvghts and
2~ Opinicn they had ; declaring for this Tranfmutation of
‘ Water into Plants and other Bodies, tho’ with great Mo-

d-fty and Deference, which was his ufual manner.
The Experiments they infift. upon are cheifly two ;
the firff i, that Mint and feveral other Plants profper and
thrive very greatly in Water. The other is this ; cthey
take a certain quantity of Earth, and bake it in an O-
ven; then they weigh'it, and put it into an Earthen
Pot. Having well warec’d this Earth, they make choice
of fome fit Plant , which, being firft carefully weigh'd,
they fer in it. There they let it grow , continuing to
Water it for fome time, rill ’tis much advanced in big-
nefs. Then they take it up; and tho’ the Bulk and
Weight of the Plant be much greater than wheo firf? fer,
yet upon Baking the Earth, and weighing it, as at firft,
they find it little or not at all diminifbed in weight ;
and therefore conclude ‘’tis not the Earth but Water that
nourithes and is zars'd- into the Subftance of the

Plant. - ‘ ‘

I muft confefs T cannot fee how this Experiment can
ever be made with the nicety and jufluef§ that is requi-
fire, in order to Build upon it {o much as thefe Gentlemen
do. ’Tis hard to weigh Earth in that guantity, or Plants
of the fize of thofe they mention, with any great ex-
atlnefS: or to bake the Earth with that decuracy, as to

reduce it swice to juft the fame Drynefs. But I may
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fily practicable, and all the Accidentsof it exa&ly as
they fet forih, yet nothing ke what they infer can poi:
fibly be concluded from it ; unlefs Warer, which they
fo plensifully beftow upon the Plgnt in this Experiment,
be pure, homogeneous, and not charged with any -terre-
firial Mixture ; tor if it be, the Plant after all may
owe its growth and encreafe intirely to that.

Some Waters are indeed {0 very clear and tranfparent,
that one would not eafily {ufpe& any rerreffrial Marter
were latent in them : but they may be bighly fazurated
with f{uch Matter , tho’ the Eye be not prefently able
to defcry ordifcern it.  "Tis true, Earth is an opake Bo-
dy; but it may be fo far diffolved, reduced o fo ex-
treme {mall Particles, and thefe (0 Jiffufed through the
watery Mafs, as not{enfibly to impede wiffon, or render
the Water much the lels diapbanous.  Silver is an Cpate,
and indced a very denfe Body ; and yct, if perfectly dif-
Jolved in Sp. of Nitre, or Aqua Forts,
that is reflified and thorowly siwe, it does * Provided the Silver be
not darken the Menfiruum, or render it lefs  pure b‘";d abfolutely retin'd :
pellucid than before *. And other Inftan- ;g;;:,,f”g,*;;,i;'g’;"fgfu°{ e
ces there are, that oftentimes grear quanti-  Sure in the Menfiruum;
ties of Opake Matter are(uftain’d in Fluids, g‘?ftegnft"‘”’e other Bodics,
without confiderably firiking the Eye, or
being perceived by it.  So that were there Warer any
where found {0 paure, that the quickeft Eye could dif-
cover in it no terreffrial intermixture ; that would be
far fhort of a Proof, that in reality there was
none.

But after all, even the cleareft Warer is very far {rom
being pure and wholly defecate, in any partof the World,
that [ can learn. For Oars here, I have had an Oppor-
tunity of Examining it over a good part of Exgland :
and cannot {ay [ ever met withany, that, however fre/b
and newly taken out of the Spring, did not exhibir, even

2 to
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to the naked Eye, great numbers of excecding fmall rer-
reflrial Particles diffeminated throvgh all parts of i,
Thicker and craffer Warer exhibits them in fUill greater
Plenty. _

Thefe are of two general kinds. The onc a vegerable
terrefirial Marter, confifting of very different Corpafiles ;
fome whereof are proper for the formation and incre.
ment of one fort of Plant, and fome of awother : as al.
{o fome for the nourifhment of one part of the fame
Plant, and {ome of another. Th other kind of Parti-
cles (uftain’d in Water are of a Mineral Natare. 'Fhefe
Likewife are of different forts. 1n fom: Springs we
find Common Salt, in otirers Vitric!, in others Alum, Nj.
tre, Sparr, Ochre, &c. nay frequently feveral of thefe,
or other Minerals, all inthe fame Spring ; the Warer
as it drains and pafles thorow the $¢rata of Store, Farth,
and the like, zaking up and bearing :loog fuzh looie M-
neral Corpufcles, as 1t meets with 1n the pores and inter-
ftices of thofe Strata, and bringing tiem on with it
quite to the Spring. 4L Warer whatever is much char-
ged with the Pegerable Matter, this being fine, light and
cafily moveable.  For the Mineral, the Water of Springs
contains moreof it than thatof Rivers, cfpecially when
at diflarce from their Sources : and that of Rivers more
thai the Water that falls in Rain.  ‘This I have leary’d
from feveral Tryals, which I moft not give Account of
heve ; my Drift in this place being coly to evince the
exiflence of terreftrial Matter iniWater.

Any one who defires further fatisfadiion in this, may
eafily obtain it, if he only put Water into a clear Glafs
Viol, fiopping itclofe, to keep Duft and other exterie
or Maiter out, and letting it fland, withouvt (tirring it
for fome Days. He'll then find a confiderable Quanrity
of zerrefirial Matter in the Water, however pure and
free it might appear when firlk pus inwo the Viel,  Re'll

in
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ina very fhort time obferve,as I have frequently done,the
Corpufcles that-were at firft,while the Warzer was agitated R
and kept in Motion, feparate, and hardly vifible ™, by f’{ﬁﬁ}'é’;ﬁ
degrees, as the Water permits, by its becoming more were not dif-
JSill and at reff, affembling and combining together ; by cernible.
that means forming fomewhat Jarger and more confpicu-
ous Molecule. Afterwards he may behold thefe joining
and fixing each to other, by that means forming large
thin Mafles, appearing like Nubecule, or Clouds in the
Water ; which grow more thick and opake, by the con-
tinual appulle and accretion of frefb Matter. 1f the faid
Matter be chicfly of the Pegetable kind, twill be fa-
ftained in the Water : and difcover at length a greex co-
lour ; becoming {ill more and more of that Colour, 1
mean an higher and more faturate Green, as the Matter
thickeas and encreafes. ‘Tliat this marter inclines fo much
to that Colonr, is the lefs ftrange, fince we fee {0 large a
fhare of it, when conftituiing Pegerables, wearing the
Jame. Colour in them. But if there be any confiderable
quantity of mcer Mineral Matter in the Water, 2his, be-
ing of a greater fpecifick gravity than the Pegetable, as
the Particles of it anite and combine in fuch' Number, till
they forma Molecula, the impetus of whofe Gravity fur-
pafles that of the Refiftance of the Water, {ubfides a great
deal of it to the Zortom. WNor does it only fall down ¢
Jetf, but, frequently entangling with the Pegetable Nu-
becule, forces them down along with ir,

The reafon why Bodies, when diffolved and reduced
to excreme fmall parts, are fuftain'din Ligaors that are
of lefs fpecifick Gravity than thofe Bodies are, hath becn
pointed at by a latc ingenious Member of this Society*. *Me, W. Moli-
He is indeed far from having adjufted all the Momenta ”,f;.’f,fﬁNibféoﬁ
of this affair ; however it muft be admitted, that, in
the dividing or folution of Budies, their Sarfaces (o not
decreale in the fame Proportion that their Bulk does.

Now
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Now the Gravity of a Body whichis the Caufe of its
finking or tendency downwards, is commenfurare to its
Bulk : but the Refiffance that the Liguor makes is pro-
portion’d , nor to the Bulk, but to the extent of the
furface of the Body immerled init.  Whence ’tis plain,
a Body may be {0 far diviced , thatits Parts may be tu-
faio’d in a Fluid, whole Specifick Gravity is leffthan thar
of the faid Body. = Nay, ’tis matter of Fact that they
frequenily are o and we daily fce Menflrua (upporting
the Pasts of Metalls, and other Bodies, that are of fix,
ten, nay almoft twenty times the Spec.Grav. of thofe
Menfbrua. And asthe Parts of Bodies when divided are
thus fupported in a Fluid : So whenthey occur and unite
again , they mu® fink of Couife, and fall to the
Bottom.

Upon the whole, ’tis pslpable and beyond reafonable
Conteft, that Water contains in it a very confiderable
Quantity of zerreftrial Matter. Now the Queftion is
to which of thefe, risc Water, or the Earthy Muatter {u-
ftain’d in it, Pegetables owe their Growth and Augment.
For decidingof which I conceive the following Experi-
ments may-afford fome Light :  And I can fafely fay
they were made with due Care and Exadine/s.

Awmo 1 6 9 1.

T chofe feveral Glafs Piols, that wercall, 2s near as
poflible, of the fame fhapeand bignefs.  After I had put
what Water Ithnught fit into every one of them, and
taken an Account of theweight of it, I ftrain’d and cy'd
over the Orifice cf each Viol, a piece of Parchment, ha-
ving an hole in the middle of it, large enough to ad-
mit the Stem of the Plant ¥ defign’d tofer in the Viol,
without confining or flraightning it {0 as to-impede its

Growth,
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Growth. My intention in this, was to prevent the en-
clofed Water from Evapoerating, or alcending any other
way than only thorow the Plant tobefet therein.  Then
I made choice of feveral Sprigs of Mint, and other
Plants, that were, as ncar as | could poffitly judge,
alike frefb, found, and/lively. Having taken the weight
of each, 1 placed it in a Viol, ordered as above : and as
the Plant imbibed and drew ofl the Water, T took care
to add more of the fame from timeto time, keeping an
Accomnt of the weight of ail T added. Each of the
Glaefles were, for betier diffinétion, and the more eafy
keeping a Regifter of all Circumflances , noted with a
different Mark or Letter, A,B,C, &c. andall fet in a
Row in the fame Window, in fuchmanner that all might
partake alike of Air, Ligh?, and Sun. Thus they con-
tinued from Fuly the Twentieth, to Offeler the Fifth,
which was juft Scventy SevenDays. Then I took them
out, weighd the Water in each Viot, and the Plant
likewife, adding to its Weight that of all the Leaves
that had fallen off during the time it ftood thus. And
Laftly, T computed how much each Plant had gain'd :
and how much Water was fpent upon it.  The Parti-
culars are as follows.

A Cimmon



A. Common Spear-Mint, fet in"
Spring-Water, The Plant weigh-
ed, when put in Fuly 20. Juit
27 Grzins: when caken forth, |
Of#b.3. 42 grains.  So thatin
this{pace 6f 97 days,it had gain-
ed in weight 1 grains.

The whole guantity of Wa-
ter expenced, during thefe 77
days, amounted t0o 2§58 gr.
Confequently the weight of the
Water taken up was 170;¢
times as much as the Plant
had got in weight. 3

v

B. Common Spear-Mint : Rain}

water, The Mint weigh'd,
when put in, gr, 287; when
taken out gr.45% having gain’d
in 77 days gro19h >
The difpendium of thaWater
gr30c4.whichwas 1713 times ‘

as much as the Plant had recei-

ved in weight. 3

C.CommenSpear mint: Thames

Water. 'The Plant when put
in gr.28. when taken forch,
gr. §4. Sothat in 77 days it
had gsin'd gr. 26. >
TheWater expended amoun-
ted to gr.2493. which was 953
times as much as the additional
weight of the Miue, ~
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TheWeight
of the Plant
when =@t

fet nWater

ar.
27

g r.‘
283

gr
28

™ The Wt. [ThaiVe, of 'he Proporti
!’M‘i’w:ﬁr u‘,.ahi}\g}' "th:\\af ex- m:uufeo? t:ef
he | et g pen Bt
Water i cvdays | o e o the Wa-
gr £
: 2558 A M
42 1§ 255015180 1704
g gr £T )
453 17; 3004Asrtoxyiy}
gr. gn g
§ 2
§4 26 2493As1to 953

D. Common



D. Common Sclanum,or Night 3
fkade: Spring Water. ThePlant

weigh'd, when putin, gr. 49 : | Teweih

when taken out ro6. having | wentit

gain’d in 77 days §7 gr. ter

TheWat.expended during the
faidtimewas 3708 grwhich was | £
65,3 times as much as the aug- | 49
ment of the Plant.

Tbs [pecimen had feveral Buds
uponic,when firfl ferin theWat,
Thefe infome days, became fais
Flowers, which were at length
fucceeded by Beryies. 3

E. Latlyris fiuCaraputiaGerh:)
Spring Warer, ltweigh’d,when
put in,gr.98. when taken forth,
gr.rori. The addidonal weight f g
for this whole 77 days being | g
but gr. 3%

The quantity of Wat.(pentup-
onit during rthat time, gr.2501.
which is 7144 times as much as
the Plant was augmented. 3

TheWeof fThs Wr, |ThaWt. of
the Plwhen {gain®d Ly the Wat.ex» I the Faensle of the

\?.OI>

TRE Proportion of

taken again fihe Plovit tpended upon | Dlast ¢o the Fxe
o of the |during m,xm Y’lanr,I penee o the Wa-
IW atet 77 days | { tern

gr. gr g
106 57 39¢8 Asrio gl

gr, g"’. gr.
1013 3% 2501 Asytovr4t

Several other Plants weve try’d, that did not thrive
inWater, or {ucceed any better than the Cara-
putia foregoing : Bur ’tis befides my purpofe
to give a particular Aecount of them here,

F, G. Thefe Two Piols were fild, the former (F)
with Rain, the other with Spré~y Water, at the fame
time as thol(c above-meationed were ¢ and flood a5 long
as they did. But they had acither of themany Plani;

Gg my
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my Defign in thefe being only to inform my felf, whe-
ther any Water exhbaled out of the Glaffes, otherwife
than thorew the Bodies of the Plants. 'i'he Orifices of
the(e Two Glafles were cover’d with Parchment; each
piece of it being perforated with an hole of the fame
bignefs with ¢hofe of theViclsabove, Inchisi{ufpenieda
bir of Stickabout the thickn(s of the Stem of one of the
aforefaid Plants, but not reachingdowir to the Surface of
the incladed Wazer. I put thewnin thus,thac the Warer in
thefe might not have more {cope to evaporate than that
i the cther Viols. Thus they ftood the whole 77 days
in the {ame Window withthe reft ; when, upon Exzmi-
nation, Ifound woneof the Water in thefe wafted or gone
of. Tho I obferved, both in rhefe, and the reff, elpe-
cially after bot Weather, {mall drops of Water, not un-
like Dew, adhering to the infides of the Glaffes, that part
of them I meanthat was above the Swrface of the enclo-
fed Water.

The Water in thefe two Glafles chat had #o Plants in
them, at the end of the Expsciment; exhibited alarger
quantity of terreftrial Matter than thar in aoy of thefe
that bad the Plants in them did.  The Sediment at the
bottom of the Viols wasgreater : and the Nubeculre dif-
fus’d through the Body of the Water ¢hicker. And of
thar which was in the others, fome of it proceeded
from certain {mall Leaves thac had fallen from' that part
of the Stems of the Plants that was within the Wa.
ter, whereinthey rorsed and diffolved. The terreftrial
Matter in the rain Water was jwer than that in the
Jpring Water.

Anuo
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Anmo 1 6 9 2.

TheGlaffes made ule of ia this, were of the fime
fore with thole in the former Experiment : and coverd
over with Parchment in ke manner. "The Plants here
were all Spear mint : the moft kindly, frefh, (prightly
Shoots I could choofe. The Water, and zue Piants,
were weigh'd as above : and the Piols fet, ina Liue, in
a South-Window ; where they flood from Jane 2.d, to Fu-
&y 28. which was juft 56 days,

H. Hyde-Parke Conduit-Water,>
alone. The Mint weighed,
when put in, 127 gr: when ta-
ken out, 245 gr. The whole
quantity of Water expended
upon this Plant amounted to

heWeight| TheWtof | The We. [TheWt, of | The Proposticmof’
14190 gr- . | Shic P et oy e | et
Thiswasall along a very &ind- | when fil jtakenzcoin ‘t‘;‘ﬁ(',“ e Tt | pevner the Wa-

§6 days AT

Water

Yy Plans : and had ran up to a- |
bove two foot in beight. It
had fhot but one confiderable
collateral branch : but bad fent , ’
forth many and long Roores,| &~ 8% & &% e
from which fprung very nume- >ya7 255 128 14190As1tO IOy
rous tho’ fmall, and fhort leffer
Fibres. Thefelefler Rootscame
out of the larger on two oppo-
fite fides, for the moft part ; o
thateach Reot,with its Fibrille,
appear’d not unlike afmall Fes-
ther. Tothele Fibrille adher’d
pretty much terreftrial Matter.
In the Water which was atlaft
thick and twrbid, wasa green
fubffance refembling a fine thin
Conferva,

g

)
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N R TheWeight| TreWt.of Wt. | TheWe, of The Pr i
1. The ﬁ:me Water along.n ofhtk?l%m cfh;m.whg:’mn'gllz the Wat, ex- o? E:emmg?’:
. N > RF ak? i ant |pepded
The Myt wa gh d, when put l: in‘ \}’;a- out 2;‘% during the gﬁcplan:.m %x;enee?ft&em
Water, |x6 days, Water,

in,1.0 g2 whentakenout,249. [

Wa?sr exp nded, xgquo_ g}, 2. . g gr
FThas Flant was o5 Rivdiy as »7 , 74
- LS 1.0 249 139 13140 Asxto 944

the former, hartad {hotno cok l 9 139 1314 4nis

jargr d Dranches.  Its Roots, the |

Watsry, and the green Subffance,

ali minch as in the foimer..

—

K. Hyde-Park Conduit~Water
in which was diilolved an
Ouncz and half of Common !
Garden Earth. The Mint weigh'd, !
when pitin, 76 gr: When
taken out 244 gr.  Water cx-

nded, gr. 10731,

P This Blont, ‘o it had the
Misforeune tobe annoyedwich | gn gr.  gr. gr.

many Ginall lafects chathappen- > 76 244 168 ro73rlAsito 633
ed to fix.upon it, yet had thot

very confiderable collat. Brans

ehes: and at leaft as many
Roots as either that in H.or I;
whichhad a much greater guan-
tity of terreffrial Mirter adhe- |
ring tothe exuremidies of them,

"The (xme green Subffance here,

that was. in the two preceding. |

L. Hyde-
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L. Hyde-Fark Water , with?)
the fame quantity of Garden
Mould as in the former. The
Min: weigh'd, when put in,
92 gr: when taken out 376 gr.
The Water expended, 14950

te

Thas Plant was far more flou-
rifhing than any of the Prece-
dent: had feveral very confi-
dcrable collateral Bramches: and
veiy numerons Roots, to which
terreftrial Master adheied very
copioufly.

TheEarthin both thefeGlafles
was very fenfibly and confide-
rably waffed, and Jefs than when
firft put in. The famefort of green
Subftance here as in thofe above.

M. Hyde-Park Water, deftil-
led off with a gentle Srill. The
Mim weigh’d, when put in,
114 gr: when taken out, 1§5.
The Water expended, 8803 gr.

Thu Plant was prerty kindly:
had 2 fmall collat. Branches, and
feveral Rootes, tho’ mot [0 many

TheWeight, TheWt.of
of the Piant|thz Pl.when
when firft |tak'n 2gam
fetin Wa- |out of the
| Water,

ter.

gr.

>92

gr.

as that in H or I, but as much y 114

serreftrial Marrer adhering to |
them as thofe had. The Wa- |
ter was pretty rhick ; having
very numerous fmall rerrefrial

Particles {iwimming in it, and }

fome Sediment at the bottem of
the Glafs. This Glafs had none
of the green Matter above-men-
tioned, in it J

gr
376

gr.
155

gain’d by |

The Wt, [TheWr.of
theWat ex-
thePl du- [pended Lpon
nng the llhc Plant.

ays,

gr.

zr.
41

The Froportion of
the Encreafe of the
Plant to the lix-
pence of the Wa-
ter.

£r.

284 14950 AsTtO52 His

g7
8803 Asrto2r43.
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N. The rejidue of the Water

which remain’d in the Seall af- | TreWeigh ThelWtol
ter thatin M. was deftilled off) | gheaff ekiosgan
Tt was very tavbid, and as highe | o (W

coloured (redd:fh) as ordiaary
Beer, The Mot weighd,when!l gr.  gr- g gr
put in, 8t gr : whentaken out, T 81 17§ 94 4344 As1toq6;
175 gr.  Water expended,
4 r. This Plant was ve

lxégl;g and had fent out Ig
coliateral Branches, and feveral
Roots, 3

O. Hyde Park Conduit-Water, in which was diffol-
ved a Drachm of Nitre. The Mint fet in this(udden-
ly began to wither and decay ; and dyed in a few Days.
As Lkewile did two more Sprigs, that were fet in it, fuc-
ceflively.  In another Glals Idiffolved an Ounce of good
Garden Mould, and aDrachmof Nitre : and in 2 third
half an Ounce of Wood. Afhes, and a Drachm of Nitre ;
but the Plants in thefe {urceeded no better than in the
former. Inother Glaffes 1 diffolved (evecai other forts of
Earths, Clays, Marles, and variety of Manures, &ec.
[ et Mint indiftilld Mint-Water ; and other Experi-
ments | made, of {everal kinds, in order to get light and
information what haffeed or retarded, promoted or im-
peded Pegetation ; but thefe do not belong to the Head

I'am now ugon.

The Wrt,

[ ‘n;(?dby theWat. ex-
t haue P(lded .
ring the mthﬂ:&,‘
§6 days.

‘The Propottion
the Eneveale o
Plant to the
&e’m of the Wa-

P Hyde Parke Conduit Water. Inthis| fixed a 6/a/5-
Zube about ten Taches long, the Bore about one {ixth of
an Inch in Diameter, filld with very fine and white
Sand, which I kept from falling down out of the Zube
into the P7ol, by tyiug a thin picce of Si/k over that end
of t%.2 Tube that was downwards. Upon immerfion of
the lower ead of it into the Water, zbss by little and

Little afcended quire to the upper Orifice of the Zube.
And
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Andyet, in all the fifty fix days which it ftood thus, a
very inconfiderable quantity of Water had gose off, viz.
fcarcely ‘T'wenty Grains; tho’ the Sand continued mois?
up to the zop titlthe very laft.  The Water had impart:
ed-a green Tinéture to the Sand, quite to the very top
of the Tube. And, inthe Vicl, it bad precipitated a
greenifb Sediment, mixt with black. To the bottom and
fides of the Tube, as far as ‘twas immersd in the Wa-
ter, adberd pre:ty much of the green Subftance delcri-
bed above. Other like Tubes I filld with Cozton, Lint,
Pith of Elder, and feveral other porous Vegetable Sub-
ffances ; fetting fome of them in clear Water : Orhers
in Water tinged with Saffron. Cochinele, &c. And feve-
ral other Trials were made, in order to give a Mechas
nical Reprefentation of the Morion and Deftribution of the
Fuices in Plants+ aad of {ome other Phenomena ovlerva-
ble in Pegetation, which I fhall not give the particulars
of here, as being not of Ufe to my prefent De

JSign.

Q,R,S, & Scveral Plants {et in Viols, ordered in
like manner as zhofe above, in Offober, and the follow-
ing colder Months. Thele throve not near fo much :
nor did the Water afcend innigh the quantity, it did in the
hotter Seafons, in which the before recited Zrials were
made,

Some RefleCtions upon the foregoing Experiments.

1. In Plants of the fame kind, the lefs they are in
Bulk, the finaller the Quantity of the Fluid Mafs in which
they are fet is draws off ; the Difpendium of it, where
the Mafs is of equal thicknefs, being pretty nearly pro-
portioned to the Bulk of the Plant. ‘Thus that in the
GlaG Mark’d A, which weigh'd only 27 gr. drew Eﬂ

but
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but 2558 grains of the Fluid: and thar in B, which
weiglh’d oniy 283, took vp but 3oo4 gr. whereas that
i H, which weigh’d 127 grains, {pent 14190 gr. of
the Liquid Mafs. ‘

The Water feems to afcend up the Peffels of Plants
in much the fame meznncr as upa Filtre: and ’tis no great
wender that alarger Filtre thould draw off more Water
thanalcfler : or that a Plant that has more and larger
Veffels fheuld take up e greater fhare of the Fluid, in
which ’eis fet, than one that has féwer and fmaller ones
can. Nor do I Nete #his as a thing very confiderable
in it felf, but chiefly in regard to what I am about to
offer beneath : And that it may be fzen that, in my ozber
Collations of Things, | made due Allowance for this Dif-
ference.

2. The much greateft part of the Fluid Mafsthat is thus
erawn off and convey'd into-the Plants, does not fettle or
abide there : but paffes through the Pores of them, and ex-
hales up into the Atmofphere. That the Water in thefe
Experiments, afcended oxly through the Peffels of the
Plants is certain.  The Glaffes ¥ and G, that had #e
Plants in them, tho’ difpofed of in like manner as the
reff, remain’d, at the Endof the Experiment, as at firfl ;
and none of the Water was gone off.  And that thé grea.
tefl part of it flies off from the Plont into the Armofphere,
is as certain.  Theleaft proportion of the Water expend-
ed was to the Augment of the Plant, as 46 or 50 to 1.
And in fome the weight of the Water drawn off was
100, 200, N2y, inone above 700 times as much as the
Plant had received of Addition.

This focontinual an Ewiflonand Detachment of Wa-
ter, in {0 great Plenty from the Parts of Plants, affords
us a manifelt realon why Comntries that abound with
Trees and the larger Pegetables clpecially , fhould be

very
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very obnoxious to Damps, great Huwmidity inthe Air,
and more frequent Rains, thaa ozbers that are more opes
and free. ‘The great Moiffure in the Air, wasa mighey
inconvenience and annoyance to thofe who firft fettled in
America ; which at that time wgs much over-grown
with Woods and Groves.  Rut as thefe were barst and de-
froyed, to make way for Habitation acd Caltare
of the Earth, the 4ir mended and cleared vp apace :
changing into 2 Temper much more dry and ferene than
before.

Nor does this Humidity go off pare and alone; but
ufually bears forth with it many parzs of the fame Na-
ture with thefe whereof the Plant, through which it paf
ics, confifts. The Craffer indeed are not {o eafily born
up into the Armafphere : but are ufually depofited on the
Surface ot the Flowers, Leaves,and other Parts of thePlants,
Hence come our Mauna’s, cur FHonies,and other Gummous
Exfadations of Vegetables. Dut the fiwer and lighter
Parts are with greater eafe fent up ioto the Aemofphere.

Thence they areconveyed to our Organs of Smell, by
the Air we draw in Refpiration : and are pleafant or of
Senfive, beneficent or imjarions to us, according to the
Nuture of the Plaats trom whence they arife. And
fince thefe owe their Rife to the Water that alcends out
of the Earthithrough the Bodiesof Plants, we cannot be

far to feck for the Caule why they are more numeroxs in
the Air, and we find a greater quantity of Odosrs exha-
ling trom Vegetables, inwarm, bumid feafons, thanin any
others whatever,

3. Agrear part of the terreflrial Matter that is mixt
with the Water, afcends up into the Plant as well as the
Water. There was much more terreftrial Matter at
the end of the Experiment, inthe Water of the Glafles
F and G, that had ne Plants in them, than in thofe

Hh thae
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that had Plants. ‘The Garden-Mould diffolved in the
Glafles K and L. was confiderably diminifbed, and carried
oft Nay the terrefirial and Vegetable Matter was born
up in the Tubes filled with Sand, Corton &c. in that quan-
tity as to be evidegt even to fesfe. And the Bodies
in the Cavities of the oiher Fufes that had their lower
Ends immers’d in Water wherein Saffron, Cochinele, &c.
had beeninfufed, veeretinged with Tellow, Purple,&c.

If I may be permitted to look abroad a while, to-
wards our Shore; and Pares within the Verge of the Sea,
thefe will prefent us with a large {cene of Plants that,
along with the Pegetallz, tzke up into them mesr mi-
neral Matter alfo in cireat aburdance.  Such are our Sea-
Purflains, the feveran iorts of Alga’s, of Sampires, and
other Marine Plants. Tho'= contain common Sea-Salt,
which is all one with tirc. Fe 7/, in fuch Plenty, asnot
only tobe plainly diftinguifh'i on the Palate, but may
be drawn forth of them in confiderable quantity. Nay,
there want not zhofe who affirm there are Plants found
that will yield Nitré, and other mineral Salts ; of which
indeed I am not fo far fatished that | can depend on the
Thing, and thercfore give this only as an Zins for En-
guiry.

Tl}"o go on with the Vegetable Matter, how apt and
how much difpofed this, being {o very fire and /light, is
to attend Water in all its Motions, and fo//ow it into each
of its Receffes, is manifelt, not only from the Juffances
above alledg’d, but many others. Fercolate it with all
the Care imaginable : Filrer it with never {omany Filtra-
tions, yet fome terreftrial Marter will remain. *Tis true
the Fluid will be thinner every time than other, and more
difingaged of the faid Matter : but never wholly free and'
¢lear. | have filtred Water thorow feveral
#teme Shects of 2hick Paper : and, after that, through
very clofe fine Clorh twelve times doudled. Nay, I have

done
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done this over and over ; and yet 4 confiderable quaa*
tity of this Matrer difcoverd it (elf in the Water altef
all. Now if it thus pafs Juterftices that are fo very
[fmall and fine along with the Water, 'tis the lefs {trange it
thould attend itin its paflage through the Dudtsand Pef-
Jels of Planes. °'Tis true, filtering and diftilling of
Water intercepts and makes it quit fome of the Zarzby
Matzer it was before impregnated withal :  but then thar
which continues with the Water after this, is fize and
light 3 and fuch confequently as is in a peculiar manner
fit for the Growth and Nourifbment of Pegetables. And
thisis the Cale of Rain Water. The quantity of terre-
Jrial Matter it bears up iato the Atmofphere is not great,
But that which it does bear up, is mainly of that Jighe
kind of Pegetable Marter; and that too perfectly diffol-
ved , and reduced to fingle Corpufcles, all fiz to enter
the Zubules and Veflels of Plants. On which Account

tis that this Water is {o very fertile and prolifique.
The reafon why ia this Propofition 1 fay only agreat
part of the terreftrial Matter-that.is mix'd with the Wa-
ter, alcends up with it into the Plant, is, becaufe
all of it cannot. The mineral Matter is a great deal of
it not only grefs and ponderous,sut feabrous and inflexible:
and fo not difpofed to enter the Pares of the Roots.
And a great many of the fimple Vegetable Particles by
degreesunite, and form {ome of them fimall Clods or Mo-
lecule ; fuchas thofe mentioned in H,K,and L,fticking to
the extremities of the Rosts of thofePlants.  Othersof
them intangle inaloofer manner : and form the Nidecule,
and green Bodies {o commonly obferved in Stagnant Wa-
ter. .Thefe, when thus conjoyn’d, are too big to enser the
Pores, or afcend up the Veffels of Plants, which fingly
they might have done. They who are converfant in
Agriculture will eafily fubicribe to #bis. ‘They are well
aware that, be their Earth never {o rich, {ogood, and
Hh2 fo
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io yit for the Produdtion of Corn or other Pegerabies,
little will come of it, unle(s the Parts of it be fepara-
sed and loofe. ’Tis on this Account they beltow the
Pains they do in Culture of it: in Digging, Plowing,
Harrowing, and Breaking of the Clodded Lumps of Earth.
*Tis the fame way that Sea-Salt, Nitre, and other Salts
promote Fegetation. 1 am forry T cannot fublcrive to
the Opinion of thole Learned Gentlemen who imagine
Nitre to be effential to Plants: and that nothing in the
Vegetable Kingdom is tranfacted without it, By all the
Tryals 1 have been able to make,the thing is guize other.
wife ; and when contiguous to thePlant it rather deftroys
than nourithes it. But this, Nitre and other Salts cer-
tainly do : they loofen the Earth, and feparate the con-
creted Parts of it ; by that means fitting and difpofing
them to be affimed by the Warter, and carried up into
the Seed or Plant, tor its Formation and dugment. There’s
no Manbut maft obferve how apt all forzs of Sales are
to be wrought upon by Moifare : how eafily they /.
guare and run with it; and when thefe are draws off,
and have deferted the Lumps wherewith they were in-
corporated, thofze muft moalder immediately, and fall
afunder of Courle. The hardeft Stove we meet with,
if it happen, asfrequently it does, to have any fort of
Salz intermixe with the Sand of which it confilts, upon
being exposd to an humid Air, in a thort time diffolves
and crumbles all to pieces : and much more will cledded
Barth or Clay, which isnot'of near fo compalt and fo-
lid a Conftitution as Stowe is. ‘The fame way likewile is
Lime [erviceable in #his Affair. The Husbandmen (ay
of it, that it does not fatten, but only Melowes the
Ground. By which they mean, that it does not con-
tain any thing in it felf that isof the Gme Nature with
the Vegerable Mould , or afford any Ziatrer fit for the
formaiion of Plamts: but meerly foftens and relaxes the
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Earth ; by that means rendering it more capable of ew~
tering the Seeds and Pegetables{etin it, in order to their
Noarifbment, than otherwile it would have been. The
Propertiesof Lime are well known : and how apt ’tis
to be put into ferment and commotion by Water. Norcan
{uch Commotion cver happen when Lime is mix’'d with
Earth, however bard and clodded that may be, without
opening and loofening of it.

4. The Flant is more or lefs nourif'd and augmented in
proportion as the Water in which®@t flands contains a grea-
zer or fmaller quantity of proper terreftrial Matter in it,
The Truth of this Propofition is fo eminently difcerni-
ble through the whele Procefs of thefe Zryals, that I
think no dosbt canbe made of it, The Mint inthe Glafs
C. was of much the fame Bulf and Weight with thofe
in A. andB. But the Water, in which vbat was, being
River Water, which was apparently ftored more copi-
oufly with zerreffrial Matter than the Spring or Rain
Water, wherein they ftood, were; it had thrivento al
moft double the Buik that either of them had ; and with
a Jlefs Expence of Warer too.  So likewife the Mint in L.
in whofe Warer was diffolved a fmall quantity of gnod
Garden Mould, tho’ it had the difadvantage +to be lefs 4 confir, Prop.
when firft fet than either of the Mintsin B. or . whofe 1 Jur
Water was the very fame with. this in L. buthad none of
that Earthmix’d with it ; yet, in a fhort time the Plans
not only overrook , but much oxr<ffripp’d thole, and at
the end of the Experiment was very confiderably igaer
and beavier thun ecither of them. In like mannes e
Mint in N. tho’ lefs at the beginning than thaz in M,
being {et inthat thick, tarbid, feculest Wazer, that ye-
mained behind, afier #baz, wherein M. was placed, was
Srill d ofthad in fine more than doubled its original weighs
and dalk ; and reccived above rwise the additional Exn-

sreafs
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creafe that that in M. which ftood in the thinver deffilld
Water, had done. And, whichis not lels confiderable,
had not drawn of balf the Quantity of Water that that
had.

Why, in the biginning of this Article, T limit the
Proportion of the Augment of tise Plant to the Quantity
of proper terreftrial Marter inthe Water, is, becaufe a//,
even the Pegetable Matter, to fay nothing of the M-
neral, is not.préper for the Nourithment of every Plant.
There may be, and doubtlefs are, fome Parts 1n diffe-
rent §pecies of Plants, that may be muzh alike, and fo
ow their {upply to the {ime common 350 cr = but ’tis
plain all cannot.  And there are erher Paris (o differing,
that ’tis no ways credible they fhould be form'd all
out of the fame forr of Gorpufcles. So far from i,
that there wan: vot good Indications, as we fhall fee by
and by, that every Kind of Pegetabie vequires a pecaliar
and fpecifick Matter tor its Formation and Noarifbment,
Yea, each Part of the fame Vegetable does fo : and
there are very many and different Ingredients go to the
Compofition of the fame individual Planr. If therefore
the Soi/, wiiereinany Pegetable or Seed is planted, con-
tains af or moft of thefe Ingredients, and thofe in due
guantity, “twill grow and thrive there : otherwife ’twill
not. If there be not as many forts of Corpufeles as are
requifite for the Conflitution of the main and more effen-
vial Partsof the Plant, twill not profper at all. [f there
be thefe, and not in fufficicr:t Plenty, “cwill flarve, and
never arrive to its natural Szazare.  Orif there be any
the lefs neceffary and effential Corpufcles wantivg, there
will be fome Failure in the Plant : ’twill be defeGive in
Zafte, in Smell, in Colonr, or fome othier way. But tho’
a 7ralt of Land may happen not to contain Maiter pro-
per for the Conftitution of fome one peculiar kind of
Plant : yet it may for feveral others, and thofe much dif-

fering
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fering amongft themfelves. The wvegetative Particles

are commixt and blended in the Earth, with all the di-
verfityand wariety, as well as all the uncertainty concei-

vable. I have given fome Intimations of this elfe- )
where ¥, and fhall not repzat them bere: buthope in Eﬁfjp};’;
due time to put them into a much dester light than that 8feq.
they zbere ftand in.

It is not poffible to imagine how one, uniform, bemo-
geneons Matter, having its Principles or Original Parts
all of the fame Subftance, Conftitution, Magnitude, Fi-
gure, and Gravity, thould ever conftitute Bodies {0 egre-
gioufly unlike, in all thofe refpelts as Pegetables of diffe-
rent kinds are : nay even as the different Parts of the
fame Vegetable. 'That one fhould carry a Refnous, ano-
ther a Mi/ky, a third a Tedow, a fourth a Red Faice, in
its Peins : one afford a Fragrant, another an offenfive
[mell : one be fiveet to the Taffe, another bister, acid,
acerd, axftere,&c. that one thould be mourifbing, ano-
ther poyforiouns, one purging, another affringent : 1n brief,
that there fhould be that valt difference in them in their
feveral Conftitutions, Makes, Properties, and Effeds, and
yet aZ arife from the very fame fort of Matter, would
be very sframge. And, to Note that by the by, this
Argument makes equally firong againft thofe who fup-
pote meer Water the Matter out of which all Bodies are
forw'd.

The Cataputia in the Glafs E. received but very little
Encreafe, only three grainsand an half all the while it
ftood, tho' 2gor grains of Water were fpent upon it.
I will not {ay the reafon was becaufe 2bar Water did not
contain in it Matter fit and proper for the Nourifhment
of that peculiar and remarkable Plant. " No, it may be
the Water was not a proper Medium for it to grow in .
and we know there arc very many Plents that will wot
thrive wit. "Too much of that Liquor, in {ome Plants,

may
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miay provably burry the terreftrial Matter thorow their
Peffels too faft for them to arreff and lay holdof it. Be
that as it will, ’tis molt certain there are pecaliar Soils
that {uit particular Plants. Yn Ergland, Cherries are ob-
ferved tofucceed beft in Kent : Apples in. Herefordfbire:
Saffron in Cambridgefbire : Woad n two or three of our
Midland Counties . and Teazles in Somerfetfbire. This is
an Odfervation that hath held in a// Parts, and indeed in
all Ages of the World. The moft ancient Writers of
Iusbandry * ook Notice of it : and are pot waating
in their Rules for making choice of Seils (uited to the
nature of each kind of Pegerable they thought valuable

JizeSevipees 5 yporsh propagating.

But, which is a further Proof of what Iam here en-
deavouring to advance, that So# that is once proper and
fit for the Produ@ion of fome one {ort of Pegerable docs
not ever continue tobe fo. No, in Zrait of time it
Ioofes that Property : but foower in fome Lands, and la-
ter in others. Thisis what all who are converfant in
thefe things know very well. If Wheat, for Example,
be {own upon a Tra@ of Land that is proper for that
Grain, the firft Crop will fucceed very well : and per-
haps the fecond, and the third, as long as the Ground is
in Heart, as the Farmers {peak. Butin a few Tears
swill produce no more, if fowed with zbet Corn.  Some
other Grain indeed it may, as Barly. And-after this has
been {own fo often that the Land can bring forth no more
of thefame ; it may afterwards yicld good Oats : and
perhaps Peafe after them. At length’twill become Barren;
the Pegetative Matter, that at firft it abounded withal,
being educed forth of it by thole fuccefive Crops, and
moft of it born off. [Each fors of Grain takes forth
that pecaliar Matter that is proper for its own Nourifp-
ment.  Firlk the Wheat draws off thofe Particles thae
Suit the Body of that Plast 5 the reft lyiog all guiet and

 undifturbey
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undifturbed the while, And when the Earth has yielded
up all them, thofe that ave proper for Barly, a differext
Grain,vemain flill bebind, “till the fuccefiive Crops of rhat
Corn fetch them forth oo,  And fothe Oats, and Peafe,
in their Turn 3 ’till in fine all is carried off, and the
Earth in great Mealure drain'd of that fort cf Mat-
ter.
After all which, #hat very Trad of Land may Le
brought to produce another Series of the fame Vegera-
bles : but never till *ds fupplied with a new Fund of
Matter, of like fort with thaticat firft contain'd.  This
Jupply 1s made feveral ways. By the Grounds lying fal-
Jow for fome "tume, ’till the Razn has peur'd downa frefp
flock uponit. Or by the Tiller's Care in Manuring of
ir.  And for further Evidence that this fupply 1s inreali-
ty of Zike fort, we need only refleét a while upon thofe
Manures that are found by conftant Experience beft to
promote Pegetation , and the fruitfulnefs of the Earth.
Thelc ave chiely cither Parrs of Pegetables, or of Ani-
mals ; wiich indeed either derive their own Noarifhment
immediately from Pegerable Bodies, or from other Ani-
mals that do {0. n particular, the Blood, Trine, and
Excrements of  Animals ;  Shavings of Horas and of
Fleofs : Hair, Wool, Feathers : calcin’d Shells : Lees of
Wine, and of Beer :  Afbes of all {orts of Pegetable Bo-
dies : Leaves, Straw, Roots, and Stubble, turn’d into
the Earth by Plowing or ochwrwile, to ret and diffolve
tiere ; thefe | fay arc our beft Manures, and, being
Vegetable Subflances, when refunded lack again into the
Earth, {erve for the formarion of other like Bodies.

Not wholly to Confine cur Thoughts to the Fields,
fet us look a while into our Gardens ; - where we Hall
meet with {till further Confirmations of the fame thing.
The Trees, Shrubs, and Herbs Cultivared in zhefe, afier
they have cowtinued inone Station till they have derived

Ii thence
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thence the greater Part of the Matter jit for their Aug-
ment , will decay and degewerate, unlefs cicher frefb Earth,
or fome fit Manure, be applied unto them. ’Tis true,
they may maintain themfelves there for {ome time by
{tnding forth Roots further and furcher to a grear extent
allreund, to fetch in more remote Provifion ; but at laf
all willfail : and they muft either have a frefb fupply
brought to them, or they themfelves be removed and
iranfplanted to {ome Place better furnifbed with Matter
for their Subfiffence.  And accordingly Gardiners obferve
that Plantsthat have flood a great while in a Place, have
longer Roots than ufual ; parcof which they eut off when
they tranfplant them to a frefb Soil, as now not of any
further #fe to them. All thefe Zuflances, to pafs over a
greai many others that might bealledged, point forth a
Particalar terreftrial Marter, and not Water, for the
Subject to which Plants owe their zncreafe.  Were it Wa-
ter only, there would be no nced of Aanures : or of
graufplanting-them from place to place.  The Rain falls
10 all Places alike: inthis Field aad in that indifferent-
Iy : in owe fide of an Orchard or Gardenas well as ano-
ther.  Nor could there be any reafon why a Traft of
Zard thould yield Wheat one Iear and not the next 3
fince the Rain {howers down alife ineach. But [ am
fen:i'elhave carried on this Article totoo great a lengsh:
whicii yet on {0 ample and extenfrve a Subjelt *twas not.
ealy to avoid.

5. Vegetables are not form'd of Water : but of acer-
?ain peculi ar Terrefirial Matter. 1t hath beea” thewn,
that there 's a confiderable Quantity of this Matter con-
tain'd both in Razn, Spring, and River Water : that the
much greatelt pare of the fluid Mafs that altends up in-
to Plantsdocs not festle or abide there,but pafles through
the Fores of them and exhales up into the Atmofphere :

that
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chat agreas part of the terreffrial Matter,mixt withthe
Water, paffes up into the Plant along with it: and that
the Plant is more or lefs augmented in proportion as the
Water contains a greater or fmaller Quantity of that
Matter.  From all which we may very realonably ine
fer, that Earth, and not Water, 1s the Matter that con-
fitates Pegetables. The Plant in E drew up intoit
2501 grains of the Fluid Mafs: and yet had reccived
but gr. 3and a half of Encreafe from all that. The
Mint in L. tho’ it had at firfi the difadvantage to be
much fefs than that'in I, yet being {et in Water where-
with Earth was plentifally mix’d, and thar in 1 only in
Water without any fuch additional Earih, it had vaftly
outgrown the other, weighing at laft 145 gr. more than
thar did, and fo having gain'd above twice as much as
that had. 1In like maoner rhat inK, tho’ ’twas a great
deal /efs when putin than ibaz in |, and allo was im-
pair'd and offended by Infedls, yet being Planted in Wa-
ter whercin Earth was diffolved, whereas the Water in
which I ftood had woere, it not cnly ever-rook but confi-
derably furpafy'd the other ; weighing at lafl 29 gr.
more than #hat in I, and yer had not expended fo much
Waser as that by above 2400 gr.  The Plant i N, tho’
at fift 2 great ceal lefs than that in M, yet being fer in
the foul crafs Warer that was left in the Stil, after that
in which M, was fet was drawn off, in Conclufion had
gain'd inweight above double what that in the fizer and
‘thinner Watcr had.  The Proportion of the Augment of
that Plant thatthrove most was, to the Fluid Mafs {pent
upon it,butas 1 to 46. In ethers ‘twas but as 1 to 6o,
100, 200 : nay in the Cataputia twasbut as 1 to 714.
The Mint inB took up 39 gr.of Water a day, cacday
with another ; which was much more than the whole
weight of the-Plawt originally : and yet with all z4i it
gaiwd not one fourth of a grain a day in weight, Nay
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that in H took up 253 gr.a day of the Fluid, which
was near fwice as much as its original Weight, it weigh-
ing, when firft fet in the Water but 127 gr. And after
all', the daily encreafe of the Plant was no more than
gr. 215

6. Spring and Rain-water comtain pretty near an equal
Charge of Vegetable Matter : River-water more than ei-
ther of them. The Plants in the Glafles A. B. and C,
were at fitft of much the fame fize and weight. At the
End of the Experiment the Mint in A had gain'd 15 gr.
out of 2558 gr. of Spring-water: that in Bgr. 17 and
an half, out of 3004 gr.of Rain-waszer: but thatin C
had got 26 gr. out of only 2493. gr. of River warer,
T do not found rhis Propofition folely upon thefe Tryals ;
having made fome more, which 1 do not relate here, that
agree well enough with thefe. 5o that the Proportions
here delivered will hold for the main : buta riét and
Jj#ft Comparifon is hardly to be expected.  So far from i,
that 1 make no doubt but the Water that falls i rain,
at fome times, contains a greater fhare of terreffrial
Matter than that which falls at others: A more powerful
and intenfe Heat muft needs hurry up a larger quantity
of that Matter along with the bumid Vapors that form
rain, than one more feeble and remifs ever poflibly can.
‘The Water of one Spring may flow forth with an bigher
Charge of ‘this Matter, than that of another; this de-
pending partly upon-the guicknefs of' the Ebullition of
the Water : and partly upon the Quantity of that Mat.
ter latent in the Strata through which the Fluid pafles,
and the greater or lefs laxity of thofe Strata. For the
fame Reafon the Water of one River may abound with it
more than that of another. Nay tbe fame River, when
mucly agitated and in commotion, muft bear up more of ir,
than when it moves with lefs rapidity and violence,

That
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"That there 1s a great quantity of this Matter in Rivers :
and that it costributes vaftly to the ordinary fertiliry of
the Farth, we have an illofirious Inftance in the Nile,
the Ganges, and other Rivers that yearly overflow the
neighbouring Plains. Their Banks fhew the fairef? and
largeft Crops of any in the whele World. They are e-
ven loaded with the multitude of their Produltions : and
thofe who have not feen them will hardly be induced to
believe the mighty Returss thole Trafls make in com.
parifonof osbers that have not the Benefit of like Znun-

datious.

7. Water ferves only for a Febicle to the terreftrial Mat-
ter which forms Vegetables : and does not it felf make
any addition unto them. Where the proper terreftriil
Matter is wanting, the Plant is not augmented tho’ never
fo much Water afcend into ir. The Cataputiain E took
up more Water than the Mint in C, and yet had grows
but very little, having received only three grains and
an half of additional weight : whereas the other had re-
ceived no Jefs than twenty fix grains: The Mint in
was planted in"the fame fort of Warer as that in Kwas’;
only the Jatter had Earth dillolved in the Water ;- and
yet that drew off 13140 gr. of the Water, gaining it
{eIf no morethan x39gr. in weight : whereas the other
took up dut 10731, gr. of Water, and was augmented
168 gr. in weight. Cenfequently zhat {pent 2409 gr,
more of the Water than #bs in Kdid, and yet was not
fo much encreafed inWeight as thisby 2¢ gr.  The Mint
in M ftood in the very fame kind of Water as that in
Ndid. But, the Warer in M having mach lefs terreftyi-
al Matter in it than zhat in N had, the Plantbore up
8303 gr. of it, gaining it felf only 41 gr. the while :
whereas that in N drew off wo more tha 4344 gt. and
yet was augmented 94 gr. So-that i fpent 4459 gr.

of
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of Warer more thanthat did : and yet was not iz felf
fo much encreafed in weight as 2bat wasby 53 gr. This
isboth a very fair and a very coxclufive Inttance : on
wisich Account ’cis that 1. make oftner ufe of it. Indced
they areaZfo : and toadd any thing further on rhis Head
will not be needful.

"Tis evident therefore Water is not the Matter that
compoles Pegetable Bodies. ’Tis only the Agent that
conveys that Matrer to them : that introdices and diffri-
Butes 1t to their {everal Parts tor their Nourifbment.
That Matier is fluggith and Znaftive: and would lyeeter-
nally confin’d to its Beds of Earth. withuut ever ad-
vancivg up into Plants, did not Water or fome iike In-
Brament , ferch iv forth and carry it unto vhem,  That
therefore tiiere. is that plentiful Provifion and velt Abyne
dance of it {upplicd to al Parts of the Farth s a mark
of anatural Providence {uperintending over i Globe we
irhabit : and ordaining a due difpe.{=-‘onof thar Flaid,
without the Miniftry of which the Noble fuccefion of
Bodies we behold, Animals, Vegetables, and Minerals

tConf.Nat. would be all at a ftand . But to kesp to Plants;

Hl Eath, i manifelt Water, as well on this, as upon the other

P 47. & feq. R U - .2 . .

uti & p. 128, Elypothefis, is ablolutely necefary inthe Affaic of Pege.

o tation ; and it will not fucceed witheutit. Which indeed
gave occafion to the Opinion that Water it felf nourifhe
ed, and was changed into Vegetable Bodies. They faw,
tho’ thefe were plaived in a Soil never fo rich, (o happy,
{o advantageous , nothing came of it unlels there was
Water too in confiderable quantity. And it muft be al-
lowed Pegerables will not come on or profper where that
iswanting :  But yet what thofe Gentlemen inferr’d thence
was not, we fee, well grounded.

‘This Fluid is capacitated for the Qffice here affign’d
it {everal ways. By the Figare of its Parts; which, as

appears from many Experiments, is exaltly and mathe-
matically
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matically Spherical; their farfaces being perfedtly po-
sire, and without any the leaft inequalities. ’Tis evi-
dent, Corpufcles of fuch a Figure are eafily fufceptible
of Motion, yea far above amy others whatever : and con-
{equently the moft capable of moving and conveying other
Matter that is not {0 aftive and wvoluble. Then the In-
tervalls of Bedies of that Figure are, with re(peét to their
Bulk, of all otheis the largeft: and {o ithe molt fitted
to receive and entertain foreign Marter in them.  Be-
fides, as far as the Tryals hitherto made inform us, the
Conftituent Corpafcles of Water are each fingly confi-
der’d abfolutely felid: and do not yield to the greateft
external Force. This fecurestheir Figare agaioftany Al-
teration : and the Intervalls of the Corpufcles muft be al
ways alike. By the larrer twill be ever difpofed to re-
ceive Matter into it : and by the former, when once re-
ceived, to bear it on along with it.  Water is further ca-
pacitated to bea Pebicle to this Matter, by the tenuity
and finenefs of the Corpufcles of which it confiits, We
hardly know any Fluid in all Natare, except Fire, whofe
conflituent Parts are {o cxceeding fabtil and fmall as
thofe of Warer are.. They’ll pals Pores and Interftices
that neither Air nor any other Fluid will. ‘This enables
them to enter the fineft Tubes and Peffels of Plauts, and
to introduce the rerrefirial Matter, conveying it to all
Parts of them ; whilft each, by means of Organs ’tis
endowed with for the purpole, iuntercepts and affumes in-
to it felf fuch Particles-as ave {uitable to its own Natare,
fetting the ref? pafs on throughthe common Dulls. Nay
we have almoft every where Mechanical Inflances of
much the fame Tenor. ’Tis obvious to every one how
eafily and fuddenly Humidity, or the Corpufcles of Wa-
ter (uftained inthe Air, purvade and inftnuatethemlelves
into Cords,however tightly twifted : into Leasber,Parch-
sment, Vegetable Bodies, Wood, andthe like. This it is

that
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that fits them for Zhgremeters: and to meafure and de-
termine the differeot gaantities of Moifture in the Air,
m d fferear Places and Seafons. How trecly Water paf-
fes-and carries with it terreftrial Matter, through Fil-
tres, Colatures, Deftillations, &c. harh been intimated
already.

8 Water is not capable of performing this Office to Plants,
wnlefs afijfled by a due Quantity of Heat : and this muft
concurr or Vegeration will not fucceed. The Plants that
were fet in the Glafles Q_R. S &e. in Ollober and the
following colder Months, had not near the guantity of
Water (ent up into them, or fo great an additional En-
creafe by much asrhofe that were {et in Fune, Fuly, and
the hozter. ’Tis plain Water has no power of moving it
felf : or rifing to the vaft height it does in the more ral}
and lofty Plants. Sofar from this, thatit does not ap.
pear trom any Difcovery yet made, that even its own
Fluidity conlifts in the intefline Motion of its Parts ;
whatever fome otherwife very Learned and Knowing
Perfons may have thought. There’s no nced of an
thing more , for folviug all the Phenomena of Fluidity,
than fuch a Figure and Difpofition of the Parts, as Wa
ter has,  Corpufcles of that make, and that are all abfs-
lutely Spherical, muft ftand fo very tickle and nicely up-
on each other, as to be fufceptible of every impreffion ¢
and, tho’ not perpetually in Motior yet muft be ever
ready and liable to be pur into it, by any the [flighreft
Force imaginable. It is true, the Parts ot Fire or Hear
are not capable of moving themfelves any more than
thofe of Water : but they are more fubtil, light, and
altive,than thofe are, and {0 more eafily put into Motion.
In fine, ’tis cvident and matter of Fa& that Hear does
operate upon and meve the Water, in order to its carry-
ing on the Wark of Pegetation : but hew 'iis agitated it

Selfs
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felf, and where-the Motion firft legins, this isno fit Place
to enquire.

That the Concourfe of Featin this Work is really ne-
ceffary, appears, not only from the Experiments befpre
us, but from all Nature : From our Fields and Foresis;
our Gardens and our Orchyards. We fee in Autumn, as
the Suns Power grows gradually lefs and Zefs , fo its ef
fects on Plants is remitted, and their Pegetation flackens
by lictle and little. Its Failure is firlt difcernible in
Trees. Thele are raifed higheft above the Earth : and
require a more Zuntenfe Fleat to elevate the Warer, char-
ged with their Nowrifbment, tothe Zops and Extremities
of them. Sothat for want of frefh fupport and Nutri-
ment they fhed their Leaves, unle(s fecured by a very
Sirmand bardy Conflitution indeed, as our ever-Greens
are. Next the Shrubs part with theirs : and then the
Herbs and lower Tribes ; the Fear being at length
not (ufficient to fupply even rhefe, tho’ {o near the
Earth the Fund of their Nourifbment. - As the Heat re-
turns the fucceeding Spring, they all recruit again : and
are furnifh’d with frefb fupplies and verdure. But fir(t
thofe which are lowef? and neareft the Earth, Herbs, and
they that require a Jeffer degree of Heat to raile the
Water with its Earthy Charge into them. Then the
Shrubs and hbigher Pegetables in their turps : and lattly
the Zrees. Asthe Heat encreafes, it grows 200 power-
f#, and hurries the Matter with too great rapidity tho-
row the fiwer and more fender Plants. Thefe therefore
go off, and decay : and others that are more hbardy and
vigorous, and require a greater fhare of Heat, {ucceed
in their Order. By which Mechanifi provident Natare
furnifhes us with a very various and differiug Entertain-
ment : and what is Zef fuited to each Seafon, all the
Tear round.
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As the Heat of the feveral Seafons affordsus a different
Face of Things; {othe feveral diltant Climates fhew
different  Scenes of Nature, and Produilions of the
Earth*,  The FHotter Countries yield ordinarily the
largeft and talleft Trees : and thofe too in much greater
variety than the colder ever do.  Even thofe Plants
which are cowwon to both, atcain toa much gréater
Bulk in the Southern than in the Nerthern Climes. Nay
there arefome /izgions fo Sleak and chill, that they raife
no Vegetables .t all to any confiderable fize. ‘This we
learn from Groenland, tvom Ifland, and other Places of
like co/d Site and Condition. Inthefe no Tree ever ap-
pears: and the very Shrabs they afford are few, little,
and Jow. v

Again, in the warmer Climates, and {uch as do fur-
nith forth T7ees and the Jarger Pegerables, if there hap-
pen a remiffion or diminution of the ufual heat, their
Produltions will be impeded and diminifked in Proportion.
Our late Colder Summers have given us Proof enough of
this. For tho’ the Hear we have had was fufficient to
raife the Vegetative Matter into the Jower Plants, into
our Corns, our Wheat, Barley, Peale and the like : and
we have had plenty of Strawberries, Rasberries, Cur-
rans, Goosberries, and the Fraits of fuch other Vegeta-
blesas are Jowand #ear the Earth : Yeaand a moderate
ftore of Cherries, Mulberries, Plums, Filberts, and

fome others that grow ata fomewhat greater Height ;

yet our Apples, our Pears, Walnuts,

have ficceeded better.  And . indeed in
Trees of the fame Kind, thofé that keep
clujeft to the Earth always produce the
mojit and beft Fruit. For which Reafon
*tis that the Gardiners check and reflrain
the Growth of their better Fruit- Trees:
and prevent their runming upto too great
a Heght.

and the Producions of the zaller +
Zrees have been fewer , and thofe
not fo kindly, fo thorowly ripend
and breught to that Perfeffion they
were in the former more benign
and warm Seafons. Nay even the
lower Fruits and Graius have had

fome
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fome fhare in the Common Calamity : and fallen fhort
both in Namber and Goodnefs of what the hotter and
kinder Seafons were wont to fhew us.  As to our Grapes,
Abricots , Peaches, Nectarins, and Figs, being tran-
{planied hither cut of hotzer Climes, ’tis the lels won-
der we have of Jate had {o general a Failure of
them.

Nor is it the Suz, or the ordinary emiffion of the Sué-
terranean heat only, that promotes Vegetation : but azy
other indifferently, according to its Power and Degree,
Th:s we are taught by our Stoves, Hor Beds, and the
like. All Heat 1s of like kind : and where-ever is
the fame Caufe , there will be conftantly the fame Ef
fedd. There’s a Procedure in every Part of Nature, thac
is perfuctly regalar and geometrical, if we can but fiad
it out : and the further our Searches carry us, the more
thall we have Occalinn to admire this, and the better
’twill compenfate our Induftry.
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