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741.000 of ifs .al are, conlaitncd an cite otunce Tlae
grenfesf nunaltt'r vf fic-ýe brairtt iien cered %viflla
flot maor't- hian %î quarteri of' .îi inach of -oait, onîîl
lilînif on., Ilf 1.1- Ina T, ''ý ai. q>i %% liteu (t. Lt t'ie iiig
is froga lia' quait 1 'l.. oaa. 'uàla. . la io li Ila. t.1
e'arfla a'fl'cfual ly buîrie~t t'o ,v litaIt tir' fliî'i. Stiîli is
flic suzt' furia d iit v~tigliu ofl'tiiiîîîfli% stu',l thlat ilth i i
i'araily (ilactt %% itla lî t f t(lit lo10 t11a4, or- - ic.iv
tdivisaioni.~ ila .a, tttl a't,ta xi t- A- Ill' 3 oiaig
plantsfa gromi î'îaifly. fIat y a.t'O .ctiaiic suifficieît,
sfre'igfli fu Weiire flîî'îaî aîg.tiiisf Ille eflecf5 of %Vaccaler
and raimagecs oh'iaast-'l1- %V'lt'îi -on a il l'. frontî fila
fL ia cI% pouki.ai. 't, -t- t ý i a .t 'aI % aifl ili
tiixire't a iiiiila .inaller i taiaff avillgîirl bc'
aaîall'ieaat. t)lit lt iaotly 't't'dt i. Q.I>ily dtleteî ly
tlie duîia' (if iii, Colot , laitthe facibset t o f tlî.a fiaite

aisilviery Ilisfr aiwlaicl f-eshlî iew 'Oeil asce.
There arc -uni, iiiterestiiii .«ritt'itai of he lrc u.jît,,
flic most Iloticeab1e tlaa)ollg %% llh litî fIat iiieffuiai

sizcd plant gcîaý r.ill% gioial !IL .%ait lia. .iil %& ti y
pronxisilag kind > att fr.11 Drit'i-li C,! aiîLl,'.î;ý 3r
Brownr. cute, :or fua flit I)ltàî'.li Coltîilil,!.t ~,u..
fiOli, anti pliant- of' i lit Il. grit, il ai iflt Et1liaurgl

I3otauaiic.il g.artt ais l, -11~ î. e'.,, telt e fect, il&
heiglit. ulu]ale ,oniot if filt, la la.ii les, or lat'ads, ii vre

anlore flîaîî -Ný iaatiac- liig. lait lt to.ut fuliagt %%as
front tiffet i f., t i alite-it litt lit - là& It iîl. Tat ualu-r
variefie- ire 1 ta. l l.il flai tit ,laa.a moirt itit i

Structure and Office of ]Roots.
Titi. î-iffarytto ut, i'ery bî'vd i ti opet sii fn-o î.p-

posife tlireufiuia.. vi'e porfioi n niSui . iaailercif
feiileIac3 tu. stk a ie la"lit. te t'ilfier t aitutu!,tl %ai à .
contrary Jarup a a~ . t, -- latin tilic I igla an amatl îîîar.aîî'
flic soit 'l'lie ont- is adaptetl iii if foriai. ifs iaciberai,
ni i u aIt uf a o atIi. f.a àpr..tlia.,g lià t!t.. .%ti~t t-
baliag .tial tîb>Uall)ttàg ta .apof. g.vn. w fa f- it- tuifii Id
specially itt'tf for extendaiag itetcl ara ftaheulmtre atolt!

-nd a'csistiaag îa iauaorfIa ilt'C.ira h. .ili.l .tl)$Vli lig
rauiaslaa,,ii i. . I A .tai -ft. Tl.t mit.iai à, ijii k

fliee t.oia(taiti. -titc il ui tict lua ia at f a t, oportions
o! llaat- fia railit' li t' ne llioîaga ilfît illan iii ftaiitifiil
illusfrationas .îîa I c i itilit t f & aialaaî. 'aitî tdt

sigia %viflla %liiI tlit' a orfs ut htititjot abuiît. fevt ta,
confine titr c.x.ininaaliol .11 treseait tqt, fla rootsý. anti
-consider laoav ffiay gromi. If w~'as. blitu n ii a for-

mer article, on fIai germiinaiîon uf flac seuid. abiat tlac
asccaad iaag îaaP ua ut' fla the ailt ut ,iteis. u .in di% iet
more or ltegs regiarly iuîfo n'iai., eacl of wlaiclî,
ait ifs ext renaiit . prodaiccu ait lcat cite lenf »il bîiîh
aiid eci ot fili.>ie t1il a lnuia, iii rt'.at's ira let'îî by
growfii ilir'uigliaaut ifs wvlit î'xfcaaf; o Liant fle ai.
jactrnt It ai.s -ta .1, ratlàa.. h.&L fai s ai- t'cre
clu-c fOZt'flik-i . byuittîp.îie , a coii'ideraahlc

spaca Tliis lhiîat of c huigatilin ait %e't th s place ini
tilt, roof-, if Ia-t Vs t.1 %% n1 furUald oit if'. saur-
lacè. flaey ai aJ l tiiî.'u «.aIt.t 3 ., tx.acay iii the. saint:
sitation, anad filet (11>U'tîçe bctwccîi siacl i ppendages

uildilamaa il.V lt'aa.î lia t.lit'r ai orda filic rouf
elungatck l'y aditulica' fils ta.ial.aad baut ly flic

extension 0f.auay part tat furîiuî.t lit di.aiamcîr, tiie
root iaacreas's, lii... filt' su"aaui b> tht' iliferpuiioa of
na-w t'îllIq or fIIibi'e' ,tttiûtlgt fIai bIl at iii leligfli if
groaa's c''cliisim-t l* I ,>I .tilttiitil uf ieicw asue ait
tlic exfrcînity- loot, .. re clairî'ly lesiîtiîfe tif sîîcll
amppendags nst liai leai i's u fliec'lSent ;ave canalof,
flacrefor- u'rif'y111ie sfatit"n',a l'y ubnî'rt in- %% laetht'r
or nof suacli lantiarl vuIýlJouts lit-.,oiaac titi (lier reiîauvvd
from cach oflier. as iii flche ii hut if %%c eairlificially.
mark-.ai growiîag roof. we shaîl lhaudt (at flc' ainrks re-
ana always exact ly aift Uic salue distance fronta eci

oather ais nt firaf; lao subsejaicat grow'fl ut' flac roof
carnies them itider apart X u%, flua pectîliaraîy fia
flac growfla Of fIai' rtof tcaicfly fafs ifI for flic contdi-
fions in whlich il is pI Itlîd .l' fia" pairp1oges if lias tu
fuilfil. Th(c aieaty l'oricdl vii t h.'I .fI' end of' cadi
roofîci, wifli flir ext renicly fluin auda delacate luell-

;)r.lllotts wRlls, aire îadmiraibly aidapted for aibsorlng
tlie aiolif re whicli snirrottînds flem, aind whicli forrns
a large portion or file food of the plant. Tiii ait)-

si-bibitg 'taiface is greafly ititreaaaed by proloiîgatiulis
fi-' iiii te ,ý outaig cells, lia% iiag flac appearauaca of titi
maile l1111ir3, whieli ina soutec instances eaîî oaily lic dis-
tciicd lîy flac aiid of the microscope, but lit ofliers

art, obvions f0 fle saieal î'VC, lis in tlhc fir8t rolflets
of tilt, seecdling niaple, tilt llusfratioa of wliidî wais
givern li fig. 5, ticconipanyisig flic article liefore ail-
litled tu, ii fthc laist zaumber or fuis jouîrnal. Notlaiug
î'lse coîuld so ivell lierforiai the oilice of aibsorption
ais thua delicaiW, lielwly forancîl fissile. Natuire, flîcre-
fore, providtîca lat it sbal ho frcslaly laid ont f fthe
exfreaiaity or cacl tiny moollet, as IL insinuates
ifs way fuirîier aitia fiirflar, lit searclu, ais il. iere,
of' fresta nutnrimnît ii lic h sîrroîinidiîîg soit. Ili
.iioflici cîtia'lly imiportaint re.îI)ett this pecialiar mode
ofgruttl iâ .adajîfed for Ilie conditions ina îhich tlie
ruot, k, plat d. Unlikc flae stemnî hici caia ce.tend

a iflaoat iiii iment iii (lie air, tîiai portion of the
p)lant la, (o aiikc ils naiy flirotgli a çoitiparati% î'ly
tleii>t %lit eulitI Dieli ami, aaaiî if tlac divisionis Ur flic
root ext'aided fliruiglioit, their w liole lengfh like ilii
joints of fthe aifeni, il, ia casy tu sec finit, wlîen flus
forced aîgaiîast tlîe reaiistauace upposcd to fleria by flie
v.irthl, tlauy %%outl becoîîae :,; u isfed and conapreascd

.t.s tu lit: caairely atiiafitfet fur flac frec transmission of
lluldt flirotagl thacii. Bitt ait is, i portion ofthela root
olîce forîaacd, is icrer pîîslid forward by any saibse-
(talent efl'ortofgrowfh, ani fthe cliaanels providcd for
ilat pîa.-sagc of flîaid remainiiag uaadistiarbed, cuontinuie
fi) îcrfori the oilice of conuiits as long ais fthc ab-
surafiota of moisfîarc guee uaa. How beauatifîally, mou,

flah modelc of growfla. ait flic ext rcmity oanly. cantates
file, rot, tu ilisinae flicir suft anud yielding fibrils
int. flace tiaay crcviî.eý, aind interstices oft fli soit, beau!-
illg andt J)aseing ovcr saîcl obstructions -ais oppose n
Pffecliîl baîrrier fu flic peaaefrafioa of their points,
%% i l oi.t. lia% llîg fuitid (lhuir 1 aay into amly aperture
oir fissure, tlac laferal expiansion of fthc grosm'ing roots,
i iatvnient, w'hicli, :îs iii aIl vegetatioa, fakeai place
%% tl. ua bat irrt:>iafiblt force, is bufmiAet tu witlen
fict paz>a.igc, auid ii.ake roulai for ifs saibsequient ira-
trc:ist iii dianieter. ALs flac main root branchaes out

ii cm-, r% directio,i cacl rufalet branches out in fthc
laii' ane lime. descrilied. Thc iijacase of roofs
bt lou filic aîI'f tce of fthc cairfî gocs on jiist ii pro.
piorfiona f, thle spreaîl of flie branches aibove groîand.

Mtuait flic absorptioni of moistirc, fLiat is, of nutfri-
mnta, ta., p late unly front flac freslîly furraacd ends
of fthé roofleat. lais b,•'î proved ii ftac folowing
lianner liy zeitbier.-IIe took a radisanai phaicci
ir iii sicli a, position, tlint fthc exfreaaaity oîîly of flac-
roof was pliaged in flic watcr; it reniained fresh for

-Il..a ia3 lictabcnt l>aLk flac routso thatits cx-
trcaniay nai cirved aip tu flac lcavmes; hoc pluîagcd fle
tient part ila Vrater, andti la plant soion wifhered; but
il rt cuvcred it* formater freshness aipon relaxing fthc
ý-rmafîart ardl .agaiau plaînging thie exfremafy of ftic
rout ilafu flic Waltcr.

Tlîig aibborpfioa cf moistuire only by the exfremnity
of flic rooftlets - explains," says Dr. Lindley, - wby
icrest f reesz, wif la thacîr dense aanbrageous ]fonds, (Io
îlot perisli of drotiglit iin hot summers or dry sifian-

lionls, whcn thec carfla cffen bcconies ancre diast for a
cuzasiderablo distanîce front flair frunks. iii conse.
(pionace of f lacir foliage turning off flc rasta. Tle
faet, is, obviously, Liat the roots acar thc stem arc ii-
active. anad have littie or nouting to, do as RCtSQva-

tvsof life, cxcept by acfing as conduitsi, v6lîile tlic
fitan-tions of absorption arc goirag oaa flarougla flic
.9pong,-lcft, whielà, being at the extremifies of flic
roofs, ai*cplaced boyoîd fthc influence oftflic sadoiv,
uad exîcîîd wlierever rnoisfîîre is f0 bc foîand. The
saime laeculiarify prevents a plant front exlaausting
flic earta iii whicli it, grows; for, as flic rots arc al-
niays spreading fîarfbcr aîad furîlier froa flie main

stfemi, f bey aire confinually entoring neW Boit, flic pro-
perties of which are ulnexbaustcd."i

Froîn flue forcgoing thedrniîsfi practici
imaportaunce ofprscnming- flic delientt' terinl fibres
oh' fiai' ioofs iua fralspl'aaîfiîg fra'c'a, Atuuq, or herbs.

1% litli a oni t' be hi obiouQ aund lia Ia'cu -o otten cei
fuit c l i .gi; %%ai li wai iiiga fil.ai ia i' u''fit î

dwNell oua flic aaibjt'ct lier-.
IL folluws..also, (liaitas flic iaiesî' t>f the roof mi

flac geuacral lat fil it 3 oh' flue % ihal fanuchiouas fak' hlact
jiast ait filc finie andîl ait flic saune propourtion liat tilt'
stemu aibov-i i-i gu'oaiuig alailareaa iîag (hait w% laite
evapîoraflo la goiaag oht aliosf l'aiIal frona flue leafy
expansionî tif the .iiial .ayatî'ii thfli planut, i coin
pcuasahiig proccs ut aibsurpfatti is goilas oua frona tlia
sîaongy rooftlefs ba'îîeafl flue groîuuad-if i. clear f1lii
ho distairli aud tenu' aisiuuitlr fluese clelicaihe orgne
tiritig flc periuotf aicf i if>', aaauîsf le iuajîrioaas ho filt-

palant, îîaîst retaird ils groarf l, if it tdo tict killILi ouf.
riglut. 1Ilente', if, As al ilumstium ise pravtice fu vlioose
(bais a'easuia fur traasplaiiîg. Befaii' lIais aie.ivify uh
growt a nd absorptioni lias tuaaauaat.iicedl, or aiffer if
lias siabsidetl, aire flic aruluer tintecs tui îîeafuraniras
fIais tileration. The eaîrI> -prinug. thacrefuri', befure
flie plaint liais biarsf iuîfu î'af, or, bether Silill, w'lere
flac cliîiiate auil!i ailluai, ii flic fail t of het 3 car, %% lieu

aIl paîrts of' u'gefation ire ut reît, are flic best, aaîd
oîîly tseasolas fur renaom'itug groviaag r.lauts; flic early
suniaîier is ii ail canî's flic let'a faivorable kitsoa for
sic!ssfîally aiccouuplasiug tlie thlaiige. Tlic cor-

respoadenuic bemaecî flic iuîcreasc ofthfli rota -aîau
branches alaouîld aili lie coiasidered ii flic operaf ion
of îarining.

Besidea flae pairpose of' absourling nuiirisbineiit
from thie soit, rootg havenof ler office, fLuant of fixinig
flic plant ii its place, tuiait li aidiiraibly (bey failfil

fiais uliject is sionuit by flic tenacity %villa thaicla tlicy
reaia thi'r iolt go fLiant flie v'iole'ncîe of' sfornas %vifl[
ottener break flic trunuks of em'ei tha lairgest trca's
fhim fear (hein laja f'rein flic grouaad b' flacir rotsi.

There la cuuîaiîlrable mariety ii flic fora nut
geaieral ttuptcairaitL tif flic roui iaa dtrel'rctit îalaî.8s,
andI i li ul neonan to intlitc ter.tiia niotllfit..
fions of he a stema initier fiais minîute. Buit If sioiulîl li
remembercl (Liant aIl trae roofs spriuag froua flic
base uft fa etaubyru or 0f ai leat-budtl Tlie:5ezistf viîl

canif ruta i aiifal 1t.asmlita.11ut,&1 i l)aelt in fa% oa-
able Situations, ais, for examlale, ni i lc paortio louau
flic stemn froua a'licli fluay aapring is plaed ii contactf
wuitlu flic groaaîîcl or covereti wmiit earfl. ltuîiuers
liabifually hake rouf au ftais wauy, a.liait settair ar rfif!-
cially oblainmei uaa flie sante lîriticiîale. Wh'lite somne
true stemns ruail undeirgrounrad, thcre are alsoatracroofa
tbal, are caiu'fttl Ia ftac air, ivlia're flaa'y clib'fer ata"um a
comîsiderible leitf bMère ffîcy reaca their natural
boit in Ilae soit, or amlut'rc in sortie instances (bey re-
an aind îaerforna .all flacir fuîraeioîus by aibsorbuiig

naoisfaarc fromt flic air. Of (lais latfter kinii arc flue
acrial rotof I soutec orclaids; anti of fluc former, flic
mots ait flac base oh' corli-shaîkat, nd :.a stil anacre re-
naarkalile exaaample iaa the airial rotso eti celebrat-

cal Banu'aa troc oh' lain.
Thea real dlistiniction btefa'cn rouf anti stemf inay

flus le brielly suîmnucd îup:-Tae origiu oh' aIt fnac
mothailas just been lioficel, %lait fora a naotable dis-
tinction. Stems aire, inorcoî'cr, dîm'ided muifh grenier
or legs regualarity luatu segmentas markcd by fle
growfli ofleaives .%tiai leaf liaitl-. Routs ire cratircly
destifute of' scalca or Icaves, or amy scara loft hay
their preseace; nnd as n rmie, have no Icaf lands, and
ramnify witit nit>, aayaaiamtry or rcgîulairity. Accord-
ing!y, utc anuiat regardi as aifema thie undergrouind
portion0f suclà plana as couicla-g'ass, umlaieli isjointcd,
aad furniscdl if labuads flint, alais! aire oîuîy fo paroane
to sfart îapl iîfo, u'îgorous lit'c. Tlic tubler of flac
potafo, also, flic cyca oh' wahfcli arc mrarcly Icaf-biids,
anîîst lcclaisscd aiun.gsf flic marictics of' sfem; ;lait
aIl traiec baillas aire stems, or ofleai lithie cIsc fliau

large leif-bmads; au'lilc suicl reservoirs oh' plant foodl
as iv'e tracet wii iii flic ratidisa. lacet, fiirnip, aiîua
sticb like, aire fruc roots. Tlîcy beaig to a elm iso
plants calîcti bieauaiaîls, anud flac nutfrimaent shorcl uapi
an flac roof, îiîing, tic first year or h' eir groa't
serves ho noaarisliflic plaint ainl atufare flc seeds
during flic secoaad yeara, affer uthicli flue- wliole pant
perislies.

These sufbjects arc oh' greit, iraherest, ndatfo bce
illuasfrated içoitî occaupy far mocre stance fluan n lie
alloffe to thema in a lacrioadical jouarnal of h'fi kinti.
A briefsketha fa ai!f(bat can lic gia'en, anuit our ob'
jeet will l>c gaincîl if, wh'itae sortae tuseful kmaoaledgc
as imparf cd, ncav interest. is amuakeneti, andi a desire
cxcited for tile fallier informa,,tion whlaih systCm3'tIo
works alone cau furaislh.
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