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PRINCIPIES 0F VEGE't'AI3l.r ANA-
TOMY îANI) PItYSIOL.OGY AS
APILIEI) TO AGIcUL'UR.

TaIn bTAItCî1 iiÂU.--C CON-
TENTS-CELi. DFV ELOI'MIET.
Starcli nay he Saiti te eccur in the

tissues o? ail plains, exccpt Funlgi, at Soule
sulge of tîcir existence. ht is oîîc cf Uic
nutritive or asiii:bcpruiuuts of' plants,
beiîîg- Stored up lu tlieir celis l'or future
nuitritioni ; anti k is thus sublject to a rncs
Cha:nges duriaîg tic lfu of tlle plnit, ofteîi

boiîgcolirerteti eitlîer ijîto sug:îr or
cellulose, or Soule of t1u ic inuerous uiîas-
sinil:ble secretions. ,Titat the latter
takes place vcry frcquendly is reidereti
probable by Ille discovery thut coouteîoîîc
anti glitta, percha Cali bc intificially luanîn-
f.ictuicd froni starich," (Lýanîkester), wlilst
Uic comîverbioiî of starcli iet nuili is a,
fanîiliar plietiouîenou. Selilcee sts
tlî:t stzareli is graîlîialiy dissetvcti in the
full growaî potato, so, that after three
mouLusilîcre is sc:urccly a1 trace cf it te
k-e aîet wai iii UIl VegetaL'ble, ev'eui wlie
it i.§ ii a ierfectiy sutiîd conlditionî.

Tue tîîUlicy cf stareli ais a inutaitive sub-
Stanice is seeîî in the germinmationî cf cuir
cercal grains; tiiese consist for the most
part eor st:îrcli andi gluten, whicht forin tuc
aterials requireti fer the grovtl of tic

yoting, plant. Tiiese aire insoluble ia
%water, but as germination procectis, they

conweriell, ciîî oller prodluat, ie 1.11e
soluble substanîce calleti diastase:. this
diastiase actiîîg tîpon tie Stircli, cenverts
iL jute soluble grape siagar, a î,rocess
whii is t.îkenii dvauitagc of by tie brewer
andi distiller. The sanie change may i-
ileet be barouglit abolit by the actioni cf
talute sulplîtrie aciti, wic h is extcasively
emploed on the conitinent of Eurepe to
ceîîvert starch iîîto sugar; but thic mauuî-
facture is illegal iu Ba'itaii.

The great. abiîîndance cf starcli inii any
succulent reots aiid sets gh'e te these
tlîeir nutritive value-se tliat mnîuy agri-
Cualtural crops depeitt upon tie protiuc-
tioma cf this saubstanice. Ouîr cereal grains,
potate, leguiminotas creps, as wvcll ais In-
<liai cen, ante ice anti etier g-rains cf
M'armer climes, ewe tîjeir value iu a great
mensure te thîis substance ; laut it is ehlielly
freni ether plants tliat the pure st-arches
kcnewa iii commerce are obtaineti. Tiais
arrowv-root is deriveti frein Maranîta air-
ruindinacea ; maiuîy species cf Canuna sup-
ply toules-inois; Sage is obtaincti frein
Saigus andi Meterexylen, anti Tapice froni
the Cassava plant. 'lho presence cf starchi
in t-ho bark, ef birdi ndi pine trocs ex-
plains te us wvhy tliese beccine a source
of laum«n so in thiose iîilîspitable re-
giens wlîere tic Ion' ebb cf the couti-
tiens mxcessary fer thet develepnt of

uinre angreeahle eilible plaints compels mait
to hîave recotîrse to tlîc nuest iîîîpalitable
laîre. lai the .saune counltries the 1, eelanti
inoss" andi other Lichens aire prL'.cd aîs
airticles of foodi, thieir nutritive value de-
peaig îîpoii the prescaîce of lielcini, a
lbirn of'sî:îrch pecuiliar te tîzer. Inuline,
another st-archy niatter is ebtainied, front
the reots of Dahlias, Daudelioxîs anti
Elecanîpane.

Altlîcîgh the stirchi granules are sîntt
upi in the celis of Uic Plant, Ilîey arec ensily
iisengageti for commrercial purposw. 'ritis

is ceoîpishtiby bruising anti rupturimîg
the tissuies, alla sonking themu ii w:itcr
se aîs te frec thc starca granules. Titus
poItet starch is obtaincd by rasping dewn
the petatoes iaît a large vessel. The
cemuuiniuîed tissuae is stirred iii watcr, and
%iieli left at rcbýt the cellulose imnîediately
fails to tie bottom ; but Uic starca stili
floats in the miter, andi is tlîus poureti off
int incitiier vesse]. lai this it i allowed
te standt for a few Jiour. wheni Uie starcli
fiîially sotties te the bettoan, alla is easily
coilectcd. Eveit ciscaseti potatees %Vhieh
are qiaite tunfît for footi, yield stzireh, as it
is the Coli wvall thxat iit deciys, leaviig
the starcli granules comparaziveiy uuat-
fécteti feir a tiane. Sarch may be obtainedt
frein wvlieat fleur by pttting«. it inni clotlî andi
krnading it in ivater ; the granules will
tls bc frecti frein tie tissue of tic grain
(prev'ioiîsly broeilt Up îy griîiding) anud
%vili pass through the clotlî inte the water.
St.ircli is net soluble in cel<l water, bait
leiaug in the fori of nicrescop)ictlly mi-
ilute CDcorl)uiscles,. is reaidily difflîsible thro'
*it.

*While the forans of the starchi granule
nre excet(in<ly varions, tluey aire 0often se

churateisieas te afl'ord the ineans cf
dctcrmining Uic plant te wlîicli thoy bc-
long, ait least so far as rega-dit its genus
or fiuniiy. This faet, originally neticeti
l'y Fritsclie, hais beemi sîibsequently ai)-
phied te the purposes of commerce with
niil success. lit the ticterminatien of
tite iuerous anti varieti adulteratimis of
fleur, brcal, -anti sontie othier comn
fariîîaceoîîs articles cf food, it liais, iii Dr.
flassall's lindts, pr ived a valuable iiistru-
nient; andi in thîe histelegical exauninatien
cf drugs 1 ]lave founi the starchi granule
a useful gutide. In soute cases thje hîiste-
legical cliaracters cf conmmercial sub-
Stance-, are se decideti ns te enable any
one ticquaited witli the lise of tîje micre-
scope te determino nt once whether they
atri- pure or adulterated ; but t'ie adultera-
tien cf fleurs and starclies are cften so
cenîplicateti as te require a very catr,,ful
previenis study cf the eliaracters of the
nuimerous kintis cf starcli wlîich, enter
into the comuposition cf articles ef food.
Titis kinti cf knewledge is net te bc de-
riveti frein bocks, but frein actual exama-
nation of nuthemîtie 8pecianens, and iu
many cases by tracing the develepanent of
substances in thec living plant. A definite

allua systeinatie metliot cf observation
uuîîist be pursueti. Fertunately iii the ca-e
of Starca, tie cliaracteri; presenteti ii t-he
ferai anti structure of tie graules are
btilliciently tieliiite te enable an intelligi-
ble classilicmîtioii te bc fernieti. lait the~
followiîîg nttcamîp)t te jaresemît a tabialar
viciw cf Uic cli.ara-.cte'isCis cf thle différenît
kiids cf st4ircl, 1 ]lave clîiefly fcllewed
Sehîciden. It mîust be kept iii viev t-liit
tlîe size and forant of the granulcs arc in
inost cases variable, s0 tliat whilst the fol-
loiig descriptionîs give charactcristic
marks wliich wvilI bc secai in most cf thec
granmules, tiiese znay bc absent in xnauîy cf

1,-Allo.nPIIous STARCII.

1. Sarsaparilla, rhizome cf Carex arenaria
:amnd sectis ef Cairtl:îaumurnmninuns.
11.-GitAN ULES SIMPLE,

(Net United jute masses.)
1. .Reundisfi or ovaZ.

.A. Ililuim. apparcntlyiv.anting.

coummi imi îarencliymatcîas colis,
alongr îvitli ether oeil contents, ofien

soc.:ted with, or iuîvested by
c1florepliyll; in carrots and Soule
ether oscillenît aud medicinal reots.

3. Large, irregular, knobliy, truncateti
multiangular. lu Salfragagranui-
lata, Raîliaîcîlus Ficarla.

B. Iliim sunal, rotindish.
a. Perceptibly lamellated.

4. Grauîuitles large, reuîghi tefcraned. Cy-
catiaccoe, (pidil).

5. Granules ovate. Patate.
6. Granules Mussellike (Liliuim, Fritil-

ltriat),ortlmost triangalar (Tîilip).

b. Ohscuirely, orniot at-ailllamellateti.
7. Ilouai(ldt Ffpoleydrie gr-anules. Zea

1Mays or Intimai Corn.
8. Sharp cdged, peleydric, very anial

g«raniule. R.ico.
C. Gr~anules with au elengateti cen-

t-ral cavity, or liiluan.
9. Granules reundisit or oval, gencrally

slîowiuig à starflie cieft ini t-ho inner
layers. Pen' Kzidncy Beau, &c.,aIso
Heorse Chestit (pean shapeti).

D.Grnlspfetyolop-ke
10. In Iris florentiîa, &c.
2. Granuîîles ftily-contpr.-ssed lemticularr.
il. The larger grantules wvi tlout hilura or

ocentrie rings. Wlieat.
12. Most cf te larger granules wvith a

lonîgitudinal furroiv, many cf t-hem,
tiistinctly ritiget (Ilassal). llarley.

13. Witli a radiated tern up cavity er
lîilumn. Rye.

3. Perfecilu flai dises.
14. In Ziugiberace, Lindl.
4. Elongated Corpuscles (%with elengateti

central cavity).
15. In milhk-sap ef Europeami and some

tropical Euphorbiaea.
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