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. 3l3TEODUCr3:ON

All emiroiiaent devoid of plants is too desolate a

place, one that leads to physieal ar^ psychological deteric^ra-»

tion of hi^an life. Due to lanprecaSentea population esiploslesB

arid ixicreased teehisologicai advanceraents, most of the people,

are {impelled to live in urbara ewiromeiits, isolated froia the

green of natiare, St is in these cont^t, that interior piapt-

iug becMies feiportant# a necessity ra^er; in a ^ay, it helgB

reestablish the broken link t-^ith mother natiire. A little ©f

this colourfisl, scKfiettees fragrant space freshens tirei

nerves of the urban isidividual. In fact it has moii becoae

part of th© i3aak~tc«-fearth, back-to-Bature, bacli-.t©-»tlie

aesthetic snoveaents siovsly evolving our etalttsre tGd^"«

Light intensity is the m©st isiportarst limiting faetar

in groining plants indoors. Li#jt affects ei^ery cell, tissue/ ,

orgaR and physiological proeesses o£ the plant. Iiight is

imique in this respeat as compared to u'ater, t^i^rature ®M

nutrients fefiich affects the plant.destiny,

Tropical foliage plants are w^l suited for toSoor •

culture beaause of their ability to survive contin^pus t^ann

temperature and low li#it regimes. For eacii plant there is



~ , a light aiifi ©se raaif select plants adapts .

t© the lighfc inteiisit^ ©r tlie lighfe Intensity to sttit

the plants. plants feeecaiRg Hsoreasinglj top3rtaii^

; Sias increased mikSIi In tlie last several years^

feat is' relati'^alY little reported researeli &n

l^ght reqiiii?6iiieiit of Is^ocsr plants-.

QstPsiderSfig' all telie al»ve facstors# tlie -pmsent stiiSY

; Mas mifierts^ken ^fitli'tlie foilotiAfig objeetiirea*
\ .

To BtiMY ttie growth beba^iotif ©£. ©ruaiieKfcai

i©aiag©,af^ filoiferiiig plants imfler var^iisg ligtit inteiaifefea

Ishaael t^itlibut' coosiderlug other grpTB^Mi factors eucti aa

temperafeiire, hiMiclity ana sinsl.
I - ' i

^assificafcl©a of tlie. different Mdoor; plants, based

optlmmi light requiE-oneBtsv
/"i"

&j
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REVaSwI OP h^ERhTmS

The arapprtance of light factor In plant conraunities

has been recognised only recently? though Boysen Jensen as

qiioted by Sai^si (1963) elucidated the same as early as in

i9l8« A deep interest |n the subject developed only dtiring

the last tvjo decades. Ross (1976) brought out the effects

of light intensity on plant growth. The plants grown in full

sun appeared stunted tn?ith stiff branches and spares^ foliage.

But t'jere tall and lanky with abundant foliage as shade incre

ased, Leaves developed imder 80 per cent shade were larger

than those in full sun. such leaves had more surface area

exposed thus, more opportunity to use low light. Chlorophyll

content on a leaf basis increased from full sun to 80 per cent

shade.

The experimental results on the response of crops to

varying intensities of light are highly variable. Gompari-

tively very little vjork has been done on the effect of shad

ing on the growth and development of indoor ornamental plants;

The various aspects of 1ight and shade effects on plants with
I

special reference to ornamental crops are reviewed hereunder:
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Effect OB Vegetative <aiaraet©rs

•struetiiral ar^ morpholog^csal characteristics of

lemeB are foima to bs iii£iiseRce<a s!ia<3ifjg« In gerjeral#

leaf expansion increased ar^ thiekngss deerease3 wifch shad

ing* Duggar (1903) rej^rfeed the general effect of stiaSMgii?

Pianfcs mcaer shaded c©s:K3J.tiosts &hihit^ Mioreaee^ growth o£

th^ main ascis? reducecS n^ber of branches# lesgened deife3.o|>»

Riont of, woSy fibre aria deficie?2cy is) sugars and .various

cartoohydrates« Acidity -^jas foimd to increase if -.tlie plants

had SfbunaaRt supply of cartotiycirates* ¥iiison C1923 )•,minted

out the effects, of; shading geraniun®. Slender :staB, gr^teff

of iiiterncKaes, leaves' witli larger areas ana analler

crass section, increased moisture content arid •higher. r^tio of

nitrogeo to carbohydrates ®ere reported by him as resiilts o£

shaaing geranira plants. Crocker (1949) stated, that light.

qmlitY QBd not the intensity decidea the raorphologicai chara.-

cters of plantsKoviever according to. Thompson and Miller

(1963) light iri'te^isity liaa. the ii5£amjDce on cell esaargisti'ssit

asicS differentiafcioii and thws influenced height, groi^th^^ leaf

sise and the stxuctiire ©£ leases sterns of plants'."
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Elner-t aid Bqk (1967) reisifted that in Liiiuii

Imqif-iogiam •a decrease I12 li^it iiifccsnsity resellta3 iB-an

iiserease height. WassinE <1969)- fpursa that-in irle#

ieavea were aiter®3 irj length and lares^^ as tlie ifjterisity

oS l.ight .rose#, .but surface area was little asfeeted^ Amto^

micai studies of stiaded leases showed that tlie grofath of

•^asciaar •biiiic2ies %jas less ln£XvBnQe& the o£
UU: •

iiglit. Koyana (1970) observed that ill SirniSnata G-ceciosa

plants optlfiial growth' to leaf on the a^aisi stan oecurred- laDcier

16 per cent daylight. .Iiateral branch grox^th was depressed

•iinder 16;- 10 or 5 per cent day light# Isowq^ light

efihaneec3 the ratios leas areas .i^af weight ar«3 leaf leogtiii

leaf wid'Si* Higher light intensities causefl yellot^ing*

Hiroi ^ C1970J efsplaiaed the effeat of c3;iffer^t

intensitiea of light on aphelanara sgmrrosa. Taller-plant's

%ieze prodwed 3G,' 16 aEiS 10 per cent ©£ £iill B%m light'

and stems tfjere thinnest at S per cent. The I'jeight of the lea£

3^.£was highest.at 30 and 16 per cent light and the largest lea:

area viae associated x-iith 16 per ee^t light intensity* Lea^gss

I'lere foiiBd to last longer on shaded plants and .thay ^fjere

greenish ar^ sifiootl'i-siarfaced ia coRtsrast to ths rough# grsoiiiah
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yei3,©w leaves to ussshadeS plasitsm m deeply shaded plants* '

the root stm was reiativelsr small to reiatfeu to propsr^-

• tiers of the lea^,

BensSMt (1971) observed that In lettuce plants lea£

^'jidth generally incsreased. vjith total light energy either, in

fche fcsm of higher inteiisity ©r longesr ^ay .Xeog^ t^sliereas

leaf length showed a positive resi^nse to. li^t os3ly at lo^i

dritepsitiesi Frets aiia Dunharo {1911} fomd that in aRierieas

holly plants ^Jl^ opaca) leaf sise of .plants increase imcler

5G and 92 per cent sliade. 'same autbers-.in 1972 regx^rted tJiat

shading resisltesS in signlfleant increase in tte green ©©loisr

of leaves* ' " - ;

•Flcus ben iamina plants groim under 40 or SO per eent

sliade I'lere larger am had better grade foliage colour" Ujbu stiSi-

groim plants after nine months ot growtli* trunl^ aiaraeter

vjas -less CConover ard Ebole# 1978)* Pails ^ il9B2)

observed that in Ficus benteaina plasits shacSe grown leaves

were larger, thinner^ flatter darker green than tlie^ sutsi

g2:^own leaves, sxm and shade grown plants had tlie ssne total

leaf area and were the sa^ie heigbt.^ Sliade grown plants haci

a eingle poorly developed palisade layer larger ehloro"^

plasts.



/:•

/

(19S3) irotJi^' t^at la fraehelaar^CTfiiyft

ve^. .intemedlMtn ati& Hefera rhe»ibg>^. Btma elcmga-

fc^oa was prompted' light teensi.ty dfeo^eas.^- sn

l^gdegace^ ci?« varlegafcs, an ifterease- M. ••

lig^t liLntesisitjf prcciiot^ stem inereased the iedS'

ii?*!#@r but decrease- the ieaf sitse. 3to a fertlllaser cm sKaS©

trial ©u a3iitalRe^: grom pints' of Fieus ma^ophiyiia l^taias' .

•am i?@ob© Ci983)-,©bseEve«- ttet p|afit stem.^isjaster^

toternode lengtai#^ leaf -srea qik2 foliar'-^ry vjeight ^•sere "all •:
greatest with ao-per cent shadisjg*. Hendrite aisa Brandis <|084)

foiaiid tSiat in •.gjfcleraeias shaded plants had-fewer .Reer^tiG •^
, y . ,' ' '

lemQB per plant, greater plant diameter and height ais3 ,w^e •
'less cs^pact tliao •.'wnsha^ea plants." '," " •

•Bffeet ©n ^diloro^yll and _/^thoc^anin couteiit# phpt^s^fritbes-lo
aisa-dry matter aecmwlation • • ' ; . • : ,

Ciilorostiyll ar^ ^thocyanifisj

A^ording t© dark, (190S>tain optiam

©f-j.lgfet ms iomd tc'.be n^^saj^y- to plant for ehior«^fi.;|

Be fomd that airisct s^snligiit ©f high

•Maa resulting in destruction of-^tilorppiai^ll,. prieetlsf (1^20) ••
fiowpd tl^t chloroplasts !«• les-veg unsSerg© ch^^© in
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position acoDsraing fc© the differeRees in light instensity.

H© also ^poiisted ©ut that iB leaves of plants grown under low

ligJit inteiisities^ Site plastics were limited in niiaber aiid

they were arranged at riglit c®gles to the light rays i-;ere

larger in sis© incjreasing the area for light absorpti©^*

BJorlsnan aid Holmgrefi (1963) reported that leaves of plants

gresvjo at loiter light intensities ^cositaiised mpre «^,orophs'il

per ^anit weight op par tmit volnne of leaf, but cSilorp^^il

€K^ntei3t per uinit area of leaf sisrface isas very l©wer than

tliat of open grom leaves, Eiiaert ar^ Box (1968.) obse^ed ttiat

iR loraqiflorm leaf chloropti^ll cootent was highest

lai^or full suiaight at .the ttee of initiation and directly? pro-

p©S'tionai to light intensity, ^ntrary to this Misra ^ aj^

C1968) reported increased chlorophyll •'eontents in the leaves

©£ shacSed plants of Bougainvillaea,

Allcmand <1971) suggested that in Crotons the leaf

apthocyanin content ysas highest between 2900 and 4300 lysci'

. Conover and poole.Cl972) found that leafcoloyration

.Gordyline.Seminal is, t-jas less intense under 80 pear eent

•shade than isnder 40 or 60, per cent, ; Silis-^^. {19725/

observed that in begonia ancS-ornamental cabbage light •:shade
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i«e» 60 to .70 eeKt -st® re<ai2ced roS colour of lea'^os

aKd .deep, shade I.e. 20 cent full smi completely reioov*^

Urn. leaf ODlour, to begonAa.,. in .mpatieas balsaraiiia Handa •

. ;C3.973) £owd that <^lorpph;^ll develoftaent ill the

:qstyledoiiasry leases peaisrred af light l^els as low as SO

l-^ss regardless of the stages ©f seedling t^hereae

ia:sat of anthocyauifis in the, hypoedt^lG' increased t^lth light

inteiisityi • •

Cfenover and Etoole (1977)' reported that in Fic^s

plants ciilorophyll content was higher, iinder'40' and 80

i>er cent shade but after six months* in-cioors chlorophyll content

decreassd by 50 per cent in all treatsrsents• •when ten ii-^oor

plants vjere grotiifs at different'light ^tensities sane stowed

reduce leaf chloro^yil content CphotolabiXe) ^-^ith

the control whereas others r^ained practically ynaf£eeted

Cphotostabile). Both li^t^ and shad© islants belonged to the

photolabile and photostabile groups^ CKutas 1979), M'jy«ra

•and Doraaiiskaya (1979) Soimd that In Hedera taiarica aM "BvammmB

Ja^Mg^ ehloro^yllase actii?ity increased and 'diloro'^yll

content decreased as the light intensity increased.- Priessei

et (1980) observed tiiat in Codiaems varieqatm} Var«' piet^
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llglit' ^generally reducaa _, ciilqropbsrii. ^ caroteUsia

mntents, hut affect •mmoG^i&nin contenu' Kmst asa

Mrischer (1984) reported that m i»iqns.tr,M •

ailoropii^Il teoreased and caro'teiipid, intent deereased umm

low il.#fe totensity* Sliaded green leaves eositaiiaed ia©re
- ' i;

than tlie imsJiaded green leases#'

imta C1985) stated tiiat spatJie eoloiar Mi

Mi^igjygs andgeanna •detesiaiBe^. by tli© eoneenferatJ^ii of

aat^oeyaatos. • • .

pj^tosfsithesis aiid Dry matter accHBialati©B

PlsotQSYi^t'hesis '̂ the, ps^osSuG'̂ ion ©£ £ood^ Cstigair) fesii:

cartoliSioxMe -and water, in tlie presence of ciiloropliFl^.

light is probablj t2ie roost important o£ all photochoEical ,

^r©c:as..0es'. siffllight beiag tiie soiirce of emrfy for plants

f©r ptotosYHthesis# tiie rate and siabsequeiit dry mattes- .accttniAa**
feioii io general are foiind to be adversely affeCteS bf ©imping*

' Siiading either- partial' or cmplete^ «as fo^cl to re^tice

thB. carborscJioxide assfeiilatSon ana thereby tlie a'vail.able cofi^

stsrusti¥e material for plants <Duggar# 1903)* Gasfcra |1963)

£©mjd a linear relatfe^uahip between ptetos^^Rttiesis ar^ ligbt ^
Isitensit^ at iBtensities'i"
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Miara et al» (1968) ©bservefl inereaeea dry matter •

pres^iietion isa tb@ unsfeaded leaves of bougalxKr^i '̂®®® 'piaiits^'

waBsinK C1969I a»iparei tlm'pimtosfn^&tio e££iaiems^ -oS iris

piauts g^ovjE^at 12 per eent ar^ 100 per osufc dayliglifc*' ~Ho

©bserved the pliotoss^Kthetic effieiesic^ decreased

dfeinishing iiglit intefisity. He' ais© noticed' that an ei#it«=»

fold iuerease C12 to 100 per cefet} iu llglit inteiBity resttlfc^

in teebled dsj lo^eiglifc o£ leases* Kiqyoiia ^ Ci970) srei^irted

ttiat ^1Q SifaniBaia specioaa «3eep' shade i'.e® 10 and 15 per eefifc

dafliigMt raarKedly reaiiced'drf s?e4glit acennwlatioB iii fete X©a£#

t^iber aiid vjhple plant. ' .

' • Milks USte) observed that to- Ficiis fea|jig»liga

indreasdng sS^sde decreased cartoli^rate levels in aiiel -

,'iroots diaring the promctto Farlofl. plants the

li3.gliest carboliydrate lewis viere' tliose gmwB iis' tlie f iJll em*

Carbolifdrate. aceysmlatioR aad cMoropbyll r^uetion t-iere asso«-"

eiatea'til water stress to-siia plants ©f Fi^s

hut there i-jere, s» stress related changes of carboliffSrate off

eMoro^fia. levels in plants •grotto iifccSer 57 per sent sliaae

1982), • ..
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Hofiacher and Ba^aer (2.982) r^orteS Increase plioto-*

synthetic rates to the leaves ©f Itedera lielisc^ iUKfer hi#) iiflafe

isitensities. Slien and Seeiy C1983) that ifs .BapegMla.

obti5si£olia« re^ucisig tte liglit .iRt©osi% aeoreasod plant fr^ti

ana dry imiqht but did stet affect the leaf pute-ianfc ©©pteiifc'o

S££eat ©f ste^iBg on flowrliig

In tiie process ©f hi^ differeiitiatiosa ®ii3 isiitia®

tioB tte pSiotopes-ioa plays ra©st Important rol®t rattier tlie

totensity of light. Ifewever, Diiggar C1903)• pointed out ttet, . ,

tte'flowers luiglit deirelop m pXatits essi^sea t© partial

but generally in such ease it would te delated e®Rsi^er^if»

^lirley U920) obserired tliat g^aiiiwn and nastrutiiift

plants put forth ©iilj £et3 felosscras coQpared to ^tose J-fJ til©

•©pesi® • -

Eisiert and Boss (1967) re|^rted tmt light intensitf ©f

?5 and SO per cent during the fereing period haa a© effeet m.

£lo^®r afcsDrfclon, bi©« ©i^e ©r foreiisg tisi© ©f &MiM -

log^aiflormi* Ifetje^er,, SO per cmt light imemltj xes^t^-

Ife ^©CTeas^ of flower biysSs asid 75 jer ceiit P© effiesfe

©u Initiation of flower Hig"oi ^ {1970)- oteer^c^

that in ABlisl^ra aguarrosa plaists#. flower f©Eraati©u itm

dQpeadent on iigtit iptensity ana did mt ©cciir on more sfeacaedl
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plants. Kanme and Tagi (1970) ©bsein;^ tlnafc in c^cijmber SO

apd 7B per cent shading lowered the proportton of fssnale flotiers*

In Qpaec'a--- floi-jer production was reduced mider liemy sliad®

Ing i.e. 92 per cent (PE-ets and Disnhaia, 1971), Botaia

?1973) provided three different- levels ©£ shading vis.'25; S©

and 75 ^r eent for .^ithuri^sns. The greatest of ilm-jera

were produced with the least shading but tlie fiofier qiaality

vjae better %mAer heasF2f shading;'

In a trial ^-Jith "SiiKiatieas wallerana var. petersiana

Steaer <1980) observed'that a fceapsrature in the range o£ 14

to 18 degree celeiijs aM 16 h at 16 jd.x gaw the bast fioliago

€3oiour# xijMie' 26 degree ceicim ana 16 h at 6 kiss prc^aaaced Ui.e

greatest gamiber of leaves. ' FXomr feud forraattoo was greatest

.at 18 degree a@lci«s and 16 h at 6 ld.§s.
*!

Pell ^ a|,. (1981) fioisnd that'shading redueeQ the

of £loi^er heads in cairysanth^iani and delayed fiowerit^*

^no^er a.wd Pode C19S1) founcS that Slovjering' of Sainteaialia

Cei?» Inge) ceased i^Aieu the plants vjere trans£err<^ •

t© interior light levels ©£ .5,' 1 ©r 2 lass froii a ^een Iioi3^e

at 13 Plants placed unfler 2 Isl^s flo^'ered after 3 iQOEiths

I'jhile plants tinder 1 kl^ £l©Ta?ered after 6 raon%hs* tely

Eaintoal floiiJering occurred at .'S kiss after nine months.
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Kte ana Ba.m <3.982) observed that .sa|.fitBa|&ia

plmts feobjeetea t© 7S psr eefit liglit -ioteoeity did mt
•fiiotiesr at all? aad ispfier '2S per cent,flovjerisig trias ve^ pomtt ^

ht 6»25 to 12*S per sent pedmele isvsber, fiorefcs per psdyiiel.e
' • ,0

ana fidiiSK" diaraefeer were liigtest,

Mor aoa Haleijy C1984) obsenfea thafc sliade 'caused ^ ;

a dense leaf, eanopy fegiiuced sproiiting of ttie third.r^iliarf:

hm fosiatiofs Cfrcsi' the top) oP'-^ecapitatea r©se ;Cc¥., raarlafeal
fcramties. %n cCTipsrisoB to less sliaaed. b\Kls on hmmlms pro«

fcritiSsig abo^© fell© satopj; aoS sparsely spaced. St is iJoaeludecS

.that.light affects ,fi©«eiriRg ifi.tw ways® Tine effect of biM'

: sproutipg is related 'laaisily t© reds far rer3 ratios ijHil®, fete
, efieet on .fiewlopiog is related snainl^ to piteton fitsc
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MhTmums jm) ^mums

ImeBtigatlom were taken tip with a view to stya^flng

the effect o£ various light IsitemItiea on the growtli and

development •of different iridoor foliage and flowering plante*

eS'Spertoeiit was eoi-^UGted at the Department of Hortieyife^ire*

fellege of Agriculture, Vellayani.

•The follov3ing ornamesital foliage airad flowering plaBto •

were chosen for the study, A description o£ the plants •

tSieir gesieral groviifig conditions are given below®

A0.BDP.esne. (AqjaQKerqa costaturn •'Veifccho I > Aracseae

Xt is also kiJown as Chinese evergreen.: ^This attractive

perennial has dark green lance shaped leaves. St will thri^g^e

?j^l i£ protected from direct sunlight.

Aiocasia (Alocasia cuprea Koch)* A^ace&e

It lias heart shapei leaves which are ©liye green atooife

and light piirple belo^-j. tt ernes up well under serai-shaded •

.locations.

Aralia (Bolvscias guilfoveli victoriae Bailey). Araliaeeae

The leaf is imposed of one to smeral large ramd

green leaflets wilii serrated edges*- It iisu^lly needs a
o

fairly sheltered position frora the^ swi."
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Baisa® C-Sapatieias walleriana sialtaRii lio©1s)» Bais^imceaao

CsHTOQUiy Jcsioi-® as busy tlaSs plaftt prodiaces a

pr©£l2s3©fi of' red# pl.ok or x-ahite flowers,*,, tn tMs the,

•irariegated type whicii the £l©t«r is res3 biotelie^ tjifclj

was med. 'In^wintar the plant can "be put' to "£^11

llglit#. vMile im smuer, • it has to ise- protected, feoai •fdie'li©t ,

suisi. ;- •
-^•4, I

^gonia ,|Beqoaia seaipeg^lereiis Liiuk*,) * Bsgoniaceae.

TMs lo« hushy wasc begonia Iia3 glossy 'green'or hrcm

pmrpie iea^es asid prettf "littl© piak ©r" £1o%-^£b

n^hich maj appear on asiS eff trroMgi-souf the ^ear® Ssgoiife ;

• „ prefers a rsoist ©'tesiosi-tiere and. sba<ied situatiORn

^Tiioroplis'teiii COiiogophifttM? eoBBos'iiiii Wa^K Jailiaceae>,

tes iong# ardiiJiQ# green'ai^ whtt® Sfeffipefl lea>i®s'|»'

It ea^ tolerate tetSi sh-Me aii<3 partial siiade®

Csleiss (Coieiia Munei Bentli.).* Labiatae*

It is OBB '©£ the' prettiest of'feliage plants* $t lias

a wide "^a^iefey o£ eploux .range for l.ea'^'es, most popiai^ beinQ

sliades of red. such fcypes %}I*aicli eafi thrive to partial
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m© ysesd&i this Tte plants 4p general retire

siiis liglit for the aevelopnent of good, colov^si' '

Cordyiioe (Cord^iapQ _fcemigia3>M Kwnttii.l* ijiliaceae, •

•Hiese are tali erect plants with a ' cluster Oi

leases ftoyar^s tlie topi • 'Tlie leaf eol@r 4s green flushed t-iitli

s&3.k "She plaiits reaalu colorful isi s^isliaae. DeRse .sis^e

briiags about a .disll color -

DiefleDbaeliia C.Dief£eri^chia picta Scbott}-#. Araceae.

HsMallY refes-ree to as the miabeaiiei 'It ha© ©bloiif

greem lea'^es i^Meh are patterned ereasi^ tr^Mte

WlotcMBSm I'feef grow ifieli in ,partial

Draceey^a -C©raeaem •sanderiam Iferfei)» Aga^aceae, '.

tt is also iwoim as BragoR plagit# Its gl.osssf dark

qs&m leaiFee hme tm silver stiripes rwioisi feoa, tlie bas©

to the ti|>«. The variety requires stede arid, eaiiisofc toissrafe©

the aimi • _ , .

MaraBt'S^ iMaraata sebrina. Sl«is) Mararitacea©

Ita leases lie inorisoiitalii' at day tlae# but .afe

.tesf bem-Be iiprigHt like foiaea tiaias,. Hence as pray^
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, 'flte lemoB are -greyish ggreeii ilghter velss ,

bro^®'MLetches which in ti®© twis darfe gg-een. Maranta

^mm up t-sell ito x-iasra soaishaded p©sifeteus«

^l©e© CRteeei amfchaeea llaijiee)» €®ipel.ifiace©e«

Its iaftce stoaj^d leaTOs so-e dark ^eeii#' liitSi r^«l4s!ii

piapie -beneatt. 2t isrefers soaisbadea situatiotts.

Fisffliele tPiesaaeie .re£l^a hm) » hqm^aoeae

2ts roBBttB ©£ Sag-k greet! leases a^rang^a aloiig tise ^

Hialii. st^ fflalSQS 4t asi ^scelieiifc iee©rater pXstit* |.|.#ife

©re preferred t© tlie plaiit* - • '

l^peroaia -C Peperonia ofetiisl.£o3.l.,_^ )-epiperae©ae

. Tfee C€S!ipaet groi-stli ©i tUls se®4 sMeeiiieafc-pi^^fc mm^s

m an ^celieiit felia^ plasit. federate saai-shaaed c©ftc3ifctos

©re required fer its good growtli.

Vertena CVerbena jgieisa HoQii#) • ¥er&spa^ae

Tlioiigh a perepalai. it is asiial.l.s' raised as an apuiSii#

WlpweES appear in iaasy oolors siieli as reQ, ptek, mawe ete®

m tMs sti3% pink eo2.©rea was lis^* It meSs liigli

iigtst for its gro^sth.-
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• Tlie plants i^ere grovm in 20 cm pots, h starjdard •

pot mixture (soil« sand and oompost, 1 si si) vjas iise<3« Sliey

isere watered regiilarly, and placed optimtia conditions

of light and shade till full establishnent. After fiall

establishment, the Wiifom plants vjere selected ar^ s^Jected

• to the following treatments.'

Treatments

.-Treatment 1 - Pilll siin CControl)

Treatment 2-75 per cent sianlight

Treatment 3 « SO per cent sunlight

Treatfaent 'i4 - 25 per cent sunlight
• i

Treatment 55 10 per cent sunlight

. The experiment ii?as laid out in a Conpleteiy Randcanised Deaign^

with the five treafcaients replicated fotar times.

provision of sha^e

A temporary structure was constructed yith g^i. pipes#

and Uie'top and the sides mre cohered tiJith layers of wide

mesh gunny cloth-. The plants under the treatraents" 2 an^l 3

were placed inside this,structure and the rest C4 and 5)

'S-- inside the Mandapam. An 'i^plab' l\wiieter used for

measuring the light intensities* Frequent ehesks V3er<a raade
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tiie '̂ psrlKjei^fc 'to i!ia;^fca-ii3' the infceirtsife's

at t^e I.®?®!, ©f. the .txeatraeiitsW

^servatiops . ' ^

Vegetative charaeters • / , '

ftoe followtog obsein?afc4osis' ,w@re made -afc periodic

internals £ot sise Hioofclisi"' • ' •

aant HeAglit

The height of the i?las5ts i-^ere meaB^ed .from, •th^. lsas©

of "the plsiafe to the tip of teisiost: 3,ea£,

.fceaf -slse -. ^ '

TtiB leaf prea ms measured gra^icallyb •. •

Total iea£ producfiois

Ttm nmber o£ leases produced per plant was reee^d^

at peri^ic intervals, moept ifi the s»se of coiem aiid

plemetQ* ^ "
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FloaT'.al, characters

fIffi© taken for floisertegs ' • '

date ©f ai^irgeiie© ©f £|0t^eirs. to. tM® eage of

|j©g©fil.a ifertena i-sas ree©r^ed. ai^ ilie ^lae talseB ft®,

iiowerfeg after si;^Jeefetog .tSi® to tlie tt-eateisnts, isorlied

pm»

Spread ©f flotieringt

Visml ©bser^at|©iss i,«re rasd'e on febe spread ©f

flovierissg.

telew of floMers

ASsttso^anifis of fioiflser© were quatatitati^eiy estSiiiatedi;

is^oor Itfei-

®lsiQ geijeraX ©£ tte plants v^as observed afe

p»,4od.ic iptenrals.- •

m«ical aBalyses

BstiEsatteft q£ ciiloro^^fXi# a!itli©c]faiiS.iis ai:d earboli^i^i'a^es

^loS'oph^l.i coBfeeUti

€lil©r©^aflls "a® and ,*b* ai^-the total cMorop%ll,

^ssfeeiifc of each ©f me plants iiere estimated ^rtedtelif
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(afc bSm©nthX:yf intervals) as descarSJbed by starrier and

(196^* The-last mature leaf vjas lased for the esfclraa-

tten.

A o£ the representative staple eoliect#:

fr@B the plants at ra^cm-, was- taken in a raortar Sm tha

preserK50 of acetone, ^toout 5 rai of ^at©r was ad<2©a asad the

contents- ijera homogenised. The fiml ^oliiae vias made i3pt#

10 ml, 5 ml of the solution t-jas .taljen ai^ ralxed vjith 45 ®1

of SO pgr eenfe aceton©. The siapemafearit solution was c©ileet<^

after cetitrifiiging ana the optical density raeasisred,- at two

diifereRt im-^e lessgtJis 645 asil 663 ra., Using the foliO'C^jing

formulae the concentration of the pigisent was calc^ated

.©Kpressad as mg

f?otQl c^ilorophyll • • 8«,0B ^ 20* 29

C3il©rop$iyIl 'a* •. 12,72

CMorophyll 'b® . .* ZZiei - 4.-e7

Msshocyasiisss®

The aiit^ocgfanisB i-mre estSraated by the roeUiod

described by Rangsnna |197?), The ifiltial step v^ae aldslioi

©sctraction.: A quantity of th.e ssnple xma taken ai^

put in a blender with the required quantity of e^aitolic iiCl*
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imm tfeeii. 50Q.i4 ^Xm& sfe^per^ ijpfcti^a

•was tii#l ' • ,••

•.ilifcerf# m-casii'eaE- #i^el-;ta©ing' -ifo.! filter j

the v©J»m^ was. m* h smali ^antifef'

^ was tM0t! efefeanblic H#l. t®

ifl#.#. |fe-^fe4©al •wMtiia. ihe c#fciBii-m";;'''-'

»s^|i^.'fe|i@ followlJig i?©la|i<msh% and ;

1^#f fefie .ssoisi^.

^PDtai per ,'•. ' ,'
3.0D g ^ fch© •
sai!5?l0 .. w ^mhmm 'ir^^iuine .s^^' itotal

at ssKi.'- •• •iwajusis 2g'to
eg^agfes '-uae^ ^ . .' ' '
tm' «5oicwr

• , • ;., - ig^jsggg^iewfes ^

9aH®>le tak^ .

..mm mmx^rnoQM a .mg- Ss :

^sil m $B^2m. ' " • ' . - i:

.^tho'^sii^a to lagi- lo©
,, #t-feliebercy « , •,! ,•
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EstSiaatiofi of Carfeol^sifsarates

Carbohydrate content in the leaves^

ciarboh:y^ate content esfetoiatea' using

•MttironB method as siaggasted by Dutois et'^, (l'9Sl), The

'Xeaf samples were 'digested with 20 per cent hydrochloric

scid. Tvjenty ml of the dSlute hydrochloriG acid was med

for 'digesting 100 mg o£ the samples^. The material was fcater^

in a test tuiaa and heated on a hot plate for 45 snioufces,

Iceeping a at the top of the teat t^^. After sool'-

isig it %-is^ made alkaline i-jith HaOH aolufcion.

stock solution of gliscose:

Stock solutton of glucose was prepared by dissolving

1 gram glucose in 1 litre-.of distilled i^atsr,

standard glucose solutions

standard glucose solution of concentration 2^ 4# 6,

10 and 12 were prepared by dissolving 2, 4^ 6, 8# 10 and

12 ral of the stock solution in 100 ail each of distilled •

mter. Fresh enthrone reagent was prepared by dissolvjfsg

2 g ©£ Ant^isone in one litre of concentrated sulphuric

acid*
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o;g aO. pM ftlie ,$5^:iraefe' was la: a %est, ••
' I ' ' ' ',

M-it^.,4 fflt-M ,'felJe j^tus^e ^0gfa!ife

reag'ent fco ^tiaa; th©-. ^Mes' of .test; fcub^p-''

a glass .<^. ii0^-of ^cts...'

©£• mter.tejg^, s^^i?afc^#/,the=%^l^ were pia^; •
'- -watm ^ath .for m a, i4#c 'was;

• £i^.4?^at©a-siimltianeausX^f'#. me-ab^irteanee 0£ .t5,ii@ ap-MtA^ •'
• '^- 'Qr.^: ^jtrn ^iss roes^r^a.. ,5ii^ ©f, sugar pses^eiat in th#,

;. GaiGylat-@d M^psii:..^ :0iir^ pa^par^d £i^int

t3s-lo|t#al aiialyiM

#--i

-%© Es©^ •€©3C fctse.- 9i£:fer®5% ^aejee

^<2 feh©-aata ttsiuf vtfe,© -awalysis of - i;

ti@eliiiigti# f^jT e^#: ©IfO'liigaR*?®? wa^ tj-esfee^-

%(amr ^ .-
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®be results ©btalaed on f^i© response of fifteen

ornamental foliage and flovjering plants to fete different

light and sliade intensities are presented in this chapter,;

Agl^siesatia (Aalaonena oastatmt Veitch*)

Under EKsrraal conflitions of groiuth#. the plants are pot

capable of ti?it^sfeandj|jig high light intensities. Hie results

of the jaresent studf iisaicated that vmd®r open conditions (full

sun light)# the plants will remain'healthy only f©r a period

of hunSrod days and will decline; after&?ards.

^'he mean values for the plant height, leaf area ai^ leaf

production are presented in Table and the values for

chlorophyll 'a* and 'bS total'chleroitiyll as well as ' ,

carbohydrates' are "presented in Table 2^

Plant height
V ' . •

Data presented in Table 1 revealed t^afc at the 30th

day, the treatments and Tg viere statistically at par

i20»4, 20.52 and 20.'54 respeatively) and th«^ were superior

to the other few treatments ,'!'̂ and T^/which also'at par
(19.8 and l9-,65 on respectively). At the lat^ groi-Jtii etagee
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,Table 1* Effect of yaripus light Intensities on plant height^ Ij.eaf area and leaf
production-of aglaoneina at differ^t periods of growth

Plant--height (cm) ^ Leaf area tsq. cm); Leaf prodJietion
Initial a.7^,40 . 38^65. . . 3^50
values —

Days after treatnient Days after treatirent Days after treatmait

Treatments
-

3d 60 90 120 ISO 180 30 90 180 30 • 90 180

Full sun Tj: 19.80 21.38 22.53 23.30 -• 43.17 65.60 « 4^50 7.75 -

75 per cent
light Tg 20.40 21.63 22.58 23.30 25.63 27.20 43*80 67,25 96.40 6.25 10*50 15*00

50 per cent
light Tg 20.52 21*55 22*75 23.30 25.43 27*35 43.00 66.45 100.85 6.50 11*75 18*50

25 per cent
light T^ 19^65 21*03 22*33. 23*28 25.43 27. 35 44*05 66*25 105.45 6.50 13^50 19*75

10 per cent
light Tg 20.54 2l#;i5 22*38, 23*25 25.33 27*00 45.37 69.40 108.41 5..75 14^.50 20..75

CiD. (^05) 0.257 WS WS NS WS
' •, /

•KS 0^543 0.796 1.168 0.825 0.825 1.134

S,Ei
m

OiOBS
,, -

c«;r;9 OilSO 0.264 0.379 0.274 0*273 0.368
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shading liad no signif icsaint iii£3.iie«a m tte height, of '

a^aosiQiia plants;" , '

iieaf area

1?lie datS-'iisdicatea plants 'rnifler 1© per

ii#it (tg) ted siQUl-'fieaiitlf larger leaf area 'CI0S*"41 sq* m
•at isOfcli aaj o£ caapar<^ 'fe© otters* '

pfer fereatffieiits distinct trena coiilc3 be-©IticMatea*

Sieaf- predmstion

• Diiriiig fete iirsfc motith .©£ teeatfflep^# the plants l^espfe

©pen wisaitioBs prod^e@«a th® iiiiisliaw aisater o£ lemm

sr^ ttiose ?mdQr fairly higli @ii^© le'«^®2, 2S sssils

iiaKiiptia* At febe "text tvio stages ..C90tli aftS 3.80^ fclie

of -lemes £om3 'to Bteacaiisf terpaes**.

ing- infersities ©f stade Cupto 3.0 per cent'iiglit,).

CMoropl^gr^S., content

Visual obsewationa indicated that the plants Itept ' ^

ija^es* st^ade Cra^imi to Aatense stiadel ^arlt gree» l^mes*

Tli© data also revesl.ed that plauts wi^er 25 per eeiafe.

liglst iT^} tiaa fell© hi^QBt t©tai cWcr^hs'll coneent at^ • . .
' groi® iia tte o^is# the tmmst* h stoii^ tx&& trjas

#3Sewea tte case' of @tli©r ,two cpagosie^fes ^il©roplw3.2.

•ai. afid*b*.- t
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30

Tte data present®a $M Table 2 aid tot rewml ai^

defifiifee fcrenci for the total soJLt^i© carbohydrate content, ^

of Various tK'eatmesitS:# Th© maKteiWi i?alti©s ^i©r© bif

fetose plants grown BS^er iistepse shade ClO ceot light)
ard the raliJiiiiiim -ttose, under 'qaaparafci'^'^^ Siig^i sli^e , ,

(as pQ^ cent 3.igM) «^ the ©tter -treatments r̂ecorded

lae^aiate val^aes".'.

I^oeasia (AlcK^sia cmarea I^Ch)

•Alo^sia ttnder f»r®ai con^ittoia ttoirives i^ell

liglit intoBsifcies.' ^he plantsttoat %iere kept iM

me opm ot^y tliree aoiitlis.' ,Tlie leaves lost
^eir' .etJlbrQphyll,- hecsme yell«ish aifjfi tJltlaafcely

©£i. \

mmt iiei#at . ,

aliaaipg signifiieant lueses? m platit

Tte aata Resented, in Table 3 repealed that pl^nt heiglst

stea«3ily. ifsereaeed tjitli 4i«reasing intemities of sliade... UlS
heigbfe ipjas resorded hj .the plants grown ui^er 10 pf^

f^ent light (60-13 on) after. 180 xiays ;©£ treatraent;:
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, |,ea£ .area

The data (Tatol® 3) also sha«d a signifloans teease
40 leas area as the shaae toteBsity « iccseaseav The trena
£oll««5 a stoilar patt as that «,as ^sewefl Sor i^ant teigfefc;

production

•The plants' 9ffo«n laiaee lO per eetit light (Tj) ptedQcsa
the largest nunber o« lea.e. (Table 3). «>is .,as cioe^y
fiOllwea by those gcmt, under SO per cent U^t (13); B®
SBallest leaf msnbejr «e sho«n by tliosa plants tept to ope«
(T,) «hlch «a. to all the otBet treattaeats.
^ioroptWP -

^ « eMoroE^ll. '-•
a>» total caiorophyll «rc .6»d af.a=«Bd inters ;
.Ulea o. U..t4), Visual o.3e.:vat^nB also ^i=a«
6hat lea.e. of sbafle gr»n plenta tea aar!. greener l^vee,
aacrophyll contents lnc.ea.ea s^stantiaUy
iBtefisities ©£ li^t*

•• c^tixfn^-^r&tes . ^

aata ha.e be.n .:.esentea .able 4. t.ea«eBta
• «.e statistically at par tl^ total content oS aol>fl.ie

casbohydrafcas;;'
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Aralia (Bol'^scias quilfoveli vie^ria©

Usuallif the plants prefers partial shade but it cm gradual;

get acGltoatissd to almost full sun light;'

• Plasit hei^t

The data presented M Table 5 stoviea ttet at the

30t!i day of treatment, plant height was sigisifieay^tly inrlu«^,

eficesa by the treatment <7S per oent light) and i^is vms

superior to "all the other tr@afcraents» But £vam the 6Gth clay

©IK'jards the trend was rather different and (full smi)

excelled the other treatments (Pig»l),''

Iseaf area . ,

Data rev^l^ that (Table B) plants grovm in 10 per sent

light (Tgj liad sigrsificas^tiy larger leaf area at 9©th aM

l80th day of treatmeiit(19»74 sq.aa and 28.Bl sq.em respectively) •"

At the 30^1 day> and Tg i^ere £oui^ statistically at par;*.

The other treatments recorded val^^s for leaf area;*

tssa-B production

• The meaK values are presented Table S"; preduo

tioB wa.B mt foussd signifieautly influeisaed by the sbadiiig

treatmerits at the 30th ISOfih day pt treatment, At the-



A' \ " V-

Tables* ;©£ .S7arious light Interasities oo plant height, leaf area, and leaf
of: aralia- at , alffer^t periods of 'gmiatia

Pl'arit li^igtet' (cm) ^ 'IjeaiS arsa (sq« can)' • p20s3ii0t.$0B

. : . . ^a»60 . , 6.80 ' , 7^;B0 "
'Bs^-s- :^t-ew treatfii^t ©cSfs after' treatment Days: after tE$^,iiies3te.

—ac—^aa——E——n—M—Mwafefc—a»—eaeawgwiWirif^iir'iiiiMiM—————Fi——»*i •»• rm.•- i ^ fmr-nii--nwnrTiiBHiww«ii"iii atiiimfii nliniiw tiniB wwiii iwni—>!>•••—>•

Treatiraafcs

30 ,6©- 9.0: 120 ISO 180 . 90 18© • 33 90 ISO
mi sun: % i©«40. ^3D.7® 40.S© 47.73 SB.8S>' .69.40 ' %95 13.32 17.66 9*50- 13.50 ,22*75

15 per coQt
light Tg 20.43 .30:.50 40^-70 4&.10 S4.SS 60.05. 9.5o' 13.18 ' 17.85 ' lO.SO 14.1S 2;2.75

50 per cent
light 18.25 27.55 34#03 41.05 46.03^ 52.23 9.9S 1S..86 20.54 10.00 IS.SO:. 22.50

2B- per cent.
llglut 19..2.3' 24*.13- 29'̂ .GO 35.»75 .39.,43~ 42.6:-3 •12»23 17.53' 25.09 lO.SO :l5..SO 23..50

10 per cent
li^hfc Tg 18.65 24..20 29a3 ^.25 39.SO 42.63 11.48 19.74 28.81 9.SO 22.50

C.D. ■(♦OS) 0.67S 0..723.^ 0.6S8 0.96S 0.6S0 l.,149 1.050 ' .0:.536 0,.362 BS

0.224 0.239 0.219 0.320 0.2^ 0.382 0.349 0.178 0.120 - 0*418 _

Co

ai
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$Oeh day* tomirer tlie plants kept $xi ttm open c»naife3©sss

.t© teife significaatijf lesser B^ber ©£

i©av@s eoiiiparei to mose Uept the different shafle

l©TOis» Aaoisg tiie differeofc stede ieteXs aiid

^aX^s tjere atatistically afe parV . • • . • - ' .

content ' • • • • "

Tlie centeiits of total, elilof'oplwij. (Table 6) elioi'̂ scS a

stes^F isjereasei tiiifeli deereaee^ its light ittteiisitiea.* "Stie

inerdnent isi dilorophyil costent ,£©il.owed a --regislsr secpeiiae

xmen tiie ligtit intemitY me propsrtlomteiy

&pmn st» ligiit to 3.0 pear cent sim iiglit;' • • ..

Car^&fdirafces •.• ;

Tg <10 per cesfc light) %ias fowid signifieelfitiY' .aupertei'
to. all, tireatiiapts for, the total cattoohY&rate mntemt

C4,#S3 per cent}^ The cartohydrate mntBtii. i?^4ed' 4*i^ pe^
c^t to 4.S3 per' eeist amoijg tli© f.iire ^©atRieats. (l'abie" 6i»-

CSaisatiens trailerism staltaaii -Sfeols)

' Sa tlie somal esriclitioB tte piaist prefers t© grosJ

stede,.. The present study r^^ealecl tMt the plaRfes ' :

raised in the open cotiditioR roBSined .is -fairly ^©d Qon&itMU
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for ,tWffi©istU©-» lljereaft^" ®sti4bit©a /

like feea^' d©£©|iatto# rediscea iio^rteg ai^ t»3ealseli©a Btma

ipimb U»

pimt tieiflit

•^e plants gr©« w^er S0- per eeiit tight

fousi siguifi^pfeiy- tail©r than otiie te@afea©Bfcs at aii .•

©tag©© of gm^rn ITable n*. linger fiiAl ©«

C1?3_) am fS cmt aiglit (T^) recoriieai iof

•|se©g area

• ©ata ffe^s!a2.®d that plait© sraisea imaer m per ^eiifc '

•eliaa®. ^ad siggi.ifieasitif larger a,^m at ^1% fete

stage©.# ht> later gg'owi^ stages |l20^# iSOtlj aiii-

18©^ ^ay o£ tireatsieiatl fch© leases ©fi tlie plants gr^r^

mder 75 par ©sRt light tiad tlie dallesfe leaf area iT^l© SI*

'-.SptaaS of

,'Tb© plants fr©w^ fS pse* <5©nt ligM lw©l liad

fsreat^t spread oi H*

'miom &£ tlie fibers

®ie 'fl©i«ers writer shMefl a^ditS©^ ^

iBfeense



Plate 1, oi ^arioias iijghfe iat^siti^ on
the grovjth of feals^

A-:

" •^: Fiill •sunlight

Tg, r pe^ e^t light

• -!• 50 per ceiit light • )-

- 25, per qeiit light

Tg . iO per cjanfe light



PLATE 1 (XO-ll)

;4
'Jv
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Table- 7» Effect or farisiis llglst iiit.enslt.iQs joiaiifc height «ad ^thoc^aisio ea'iteat.
- baisam at, ai££Qx*»t periods of gros^tfe

Initial
ValUBB

Treafcgisaits

tieighfc. (cia)

'.. 2^.68
i«3afciggg?K:ayj^iCK^v5EB<

DafS ^eatuimit

. 40 90: 120' l&Q • iSQ:

Full saB 2S.30 :3©»:62 3©-»l3

75 per Q^t
light 27.-S 31,4© 32.78 ' 34.58 ' 36. 38.30

50 pez caat-
ii^ht ?3 . 30.'6S 3&.».SS^ 4i.SS 46.54' Si.16 53.^

2S per
light 2o,m • .32.@S 35..35 41.15 4S,,B3 48.90

10 per eenfe
light • 2i3.S3 ^,.©8 ^,68 40.5S 4S.03 48.85

C.B. t,03) • 0.834- 2a36' ^.05. 0.609 X.070 ^0.536-

m
0.2?S - 0.34S 0.198 0.346 0.174

220..,80

Dsgfs' after tredfe£>cSit
- - oatMW^ee*-

SO

214,50

120

281.50 '462.^

304.SO - 49Sa.:i?S

•514,©©'

5'3Q4^?5

295.50 474:.00 •

304.75 • SOS.00 ', sm'jitm

4.380 • 2*mo • 4.4pm

1.453 • QmBrn- .S^-B©0

Oo

CD
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Le: % of various IlQhti isit^s-Xtles on lea£ area^ana carix)™.
tiydrate Cper cofst) ©onfcsit of balsam afe dif fer^t p^asriodS'
of gK)Wth- ^

2rj:lt;;lai iraiiiQS

£»e:af ar^ <£sg. era)
sis'

l>£?i?s aflier- treatm^t

Csrb&h^0XBtBB

3.a3-

3© •90 - 180 after six

Fiail ssia. T|
3»50 -•Sfr '•mm.

75^ per omtk .light Ti^ 5.§8 IO*33 14,13 3.,32

50 per oegafc light 8.50 12.63 18,;65 • 3#_SG

,S per omt light 6,43. 8.13. 11.70 r» ^

lo per esafe light. "iPg S.58 12.58 3;..30'.-

€.B*, -C»G5.)- 0,3S> . 0,.S33 0.952 • • BS

S • E®' o.aosj- 'o,in 0.304

9safttai#»c-'=/c3jrafi«T*^

O
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Anthoc^ranins

-<3.

The plants grown ni^er intense shade (2.0 per cent

liglit) Ijad the Jiigbest anthocyanin. content ot blowers ("Table 7).

Visual observations. also indicated more red coloured flovsers

in this treatment. Inareasea variegation of flotfijers (^'iliite

colour) iTjas ^served in plants grown m]aer,7S per cent light*

TIjey also registered tiie 3,east anthocyanin content.

Carbohydrates ' •

Til® different shade levels tiere found statistically

at par for the carbohydrate content .(liable 8), The variation

isi carbohydrate aontent wm quite l©i^ among . treatments

(3,30 to 3,32 per cent).

Begonia (Begonia sgncerflorens Link)

This plant tsnder normal conditions prefers to gr©?i

in shsde, Direet ©lanlight is detrimental to the groi-JtSi ©£

these plants,. The present study revealed that lister. Open

cenditaons plants developed an unhealthy appearanee.

vjith more crinkling and marginal scordiing of leaves.

However, the eolow of the floi-jers were found intensified

laider high light intensities.
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^lant lieIgM

• '• plants that receMecl SO eelit light (Fig^.l.)

Mer# tajller feten .ttsose groi« nMer tlie. otter, lighfe iBtesi*
sifcie® CTabie-S)# IfeiseTOf' i® definite fee •
absesvsd' amoiig tiie ©tiier' feEeateiehts.: 'm' iSOtli; fiay• ©i

pXasatiBg •ttm- •^eataeii'fc© •(fiiill '

(35 per cent liglifc) a^ -% C-IO iser cent iiglit) were a^ p;cri

IjQai^ ©rea . • - .. '

Tte ieaf ^aires recorded at tlie 30^1 (Table 9) was

Mgliest for the -graven SO' eent li^fe ' •
C30.'68'sq.aTi) '̂ Bat-as tl»'a^a s£ -^e plants prc^ressed*
tm .leaf- area stoise^ a lucjre^e sjlien fefee li^fe
totensi^ pE-oi^ffttofiateai? decreased# Tte plants grw

10 per e^pfc l,ight registerea -tte liigliest ipalmes at tte.^
ai^ laotli of treatHiSfit <§6e3S 75.23 sq.*cSi

©ays. to- flOfierin®

. Tte treatfuefits, 7S per ceBfc %mt (tg) SO pe^

liflit C%) reci^aiirad oRly lessar -faiiaaer •©£ ^ays £3.»eriBg
tt^as atsa 7;S0 respectively). »e plants k®Pt ^ •'S®'' '*1^
eequteed more de^s f« aoiwring (14.0). ros other Wo treata
aents that receives 1« light intensitiea gaye IntaoBefliate



f p.- 4 ••<0

TaMe Effect, ,i?arioii;s light intsisities'On |>X.ajt iieight and leaf area of b.egmia: ^
differaife. peiriads q£ gxovjfch

feitiai- 'values

TgeafcmaafcS:

Full Sim

75 per cent
light Tg

SO per cait.
light

25 pec <^nt
ligljt

lo per cest
light Tg

e»D, um)

S.E.
IQ

Plaast heiofsat i.<sa) iseaf gs-ea C'^i? cm): - ^

7^60 ii,s@

-ssgter' tr^stcnsias' DaiTs aft-ec

m. 60 ISO 180. 30 90-. ISO

9»;?0 - 17,. m 24.23 29"«.33 3i:e48 ' 34^^' 15.88 '26*1.E • 4S,,2©

9.15-' i.7.4© 24.50- 3:.3S' 31.4S. 34.30 17..08 33#©3- •

lp-.3 la.^ 25.32 30.,33 . 33.3^ .38,78 30,6S 45.*a'3 •.62..«23

9..^ 17.50 24;-25 -29..30. 31.45 • 34.45 ' 28.03_ ,5.6>18 7a,lS .

. 17.^ 2.4.-25 2,9.15 31.13 34.3 2S..95 56,*,3 -75:^23

• ©«.27© 0.169 0..225 Q..148 Q.20S 3.380 0.691. 0^547

0,.05 3 0.07S 0.049 0.069 1.124 0,.,229 0,.lS2 0:»,295

CO



-Q-

V-

44

Spread of flowering

The £2i&v^eping: p&s-i€^ tms more Soff plants opsti

Gosidifeioias*; ,

of tils Siot'sers-

SBteBss £"©13 isSiOiiK'"ooislti b@ I.B fell© £l,©i-j©S'S

ta^ei: mo^e l.ighti ~iiitel^sl.feies» ^ ^ -
• • T. i ^•. ' \

A«iSso€^aiato '. •, " : .

sterp'fieelfce M' c©flfc^t

miMi dees-ease In light iatessitiea C^afei© lOK : TMs

cla^isiing t^esicS t-^as obse^^sd upto 10 per liglifc- at fcte

1©^ daf, mpfc© 2a p©r cent Ugm at ,tlie 90tli At me
iSOtIi daf oM fcreateesafe tte an^oc^siBifi c©afc©tst tiO^B ©asie^

plants gsown 25 per cent afx3 %0 per eef^t l4gM C3.S3

dasrboliydrates

Stiaaing aid mt ©.igBificantif affieet fete carlJOlifdrate

contents <Tabie 10),* fhe ^a&iatisn' to carboliyd^ats cmfceut
trm §•43 t© 3^»68 per cent aiaosig Jite



Table S£-£ecfc, of ifarlous Ugbt^ int.^sities on anthocy^ia and carfe©-^-
Ei^'firate content, as as fioweidLog of I3,eganiffi at <3i£fercai?;
;pC3?rlqds of groi^th '

Jinthoc^-anins; (ii^ 3.00: g~^)

Initial, waltzes

Days after treatrre^i^

Treatments

Carbo
hydrate

3.2Q

Days, to
flGsfsriiQg

1

30 m •180 ' after siK
iiiOSit'hS

Full aan, 326.50 343»^ 352.,5© ; • 3.50 - 14.0®.

?5 per cBnt •*^2 • ^3,75 324,..25 33-1.50 , 3.43 T.25'
SO per cent % 264o50 292.50 30,50 . 3.55 7^50
25 per a^t

'^4 • • 163.00 173.5: 183.00 3#68 iO.pQ^
10 per^ ceife T?

^5. • • 153»75 174*.,73 183.00 3.68 U.75 ^
C.D. <«05;| 2.506 . 2. ,209 - 3.25 US

ia 0.831 0,..733 1.080 0.4i8

oi

- \
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Ghloroph^tm (cSilQrophvtyKi comosiM Woa3)

It oaiaes t^ell lander partially smdea •conaitions* .

Visual observations revealed that under intense shade # the

leaves fcerxS to be narirow.

Plant height" ••,

The plants grown ui^er 50 per cent shade (Tg) vjere

found to hafire greater height, (Pig^l) at all the stages of

§rot'5tJi eKcept at the fifth month# The, plants grotajn' binder

open conditions (T^) recorded the minimum values for plant

height (Table il).

I*eaf area
t.

The plants grown ursaer full sim light (Tj^) had

significantly smaller• leaf area'Gompared to those us:i«3er the'

fow shade (Table 11) • Miong the different shade levels^

and Tg ^ere found statistically at par and they iiere

superior to- the other treatrnents and T^.

ttea£ production - - "

The data presented in Table XI also revealed t^at

shading had no significant ^ififluence on. ^e number of leaves

pr©auc2ed by, the plant, Wox-^ever, at the ©Oth andlSOth days



•/

T^Xe li*. Effect of vmAyiis IS^ht i^feaasitles as piasst height, leaf ar'^ aad leaf
of GhlorqpEiS'tum at. different periocfe .of grotAli - -

Initial
values

laelght (cm).

M0I2

h®c£ area. <sq,. cm) hm£. pspcljQ&ioR

•22.50

Da^^s: aSt^er .fcreatn^t. after treatnieit. Days^ aft..qr' treatiii©Efe
*>>iBiaTOg'saa?a&^ggM*m&7a^^

30/ 60 90 ' 120 150 •' .180 30 90 180 ,

Full sun 18.90 2M& 32*13.34.35 39.20 4Um 29.48 , 49.18 58.18

75 per csmt
19.S3 2?»S0 34»;23 37.75 42.30 44..07 30,S8 47..^ 70.73

SO per Q^t
light T3 23.10 3^.98 39..3D 45.75 45.80 48,25 31.28 .48.63 69.S0

30 . 90^ 180

4,.50 11 .SO' 19.7S

5..^. 21 3.9i*75

•5.00 . 11.75 2S.7S

25 per cmt
.light 20..90 32,13 •43.80 45.50 47.78 32.82 51.30 71.50 ' 5.50 13.00 20.5©

10 per cent
lighting 2D.63 32-. 30 38.85: 43.88 • 47.75 . 48.CS- 32.98 SU4&, ,70.83

c>0, (-.05:1 0.536" ©.apl? 0-»9i4 2.313 0.S31 .'0..7,25' 0«.678 1.164 1,030

0.178 0»I71 0.767 0-^276 •0..,240 0«,225 Q»386.... O.Ml

4^1S- 2Q.7S

ws mi m

-vl
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Table Effect of various light' intensities on. c^loarophylls *a' *b'., total ctslosopiiYii
(Ksg. S-resii 'v?eiglit) aad carbohydirate iper ceat.) €K>nfe<3rit of ciiloropEiytum at
differeot. fserJsOds o£ grbt^Jtli

values

Tre^^rranta

CIiioropElYil '''a*

a'#7o

CtilorqEiS5fil *23* , Total cSiipEophYii ^c^lcoii^^cira&es

2.©0' S»30

Days aftex-fereatnii^t, aiter treatsiei^ aftes: tre^ffaat.

6Q 1^, 180 60 120^ 18© 60 120 ''ISO after s£gc-iiDriths'

Full am l.©2. 1.1s a.23 • ©•417 1*;23 1.28. 1.40 2.48 3.20

75 loer cent

2.m-

2.^63

• 2.:aO

2.55

.2.6B

0..;22^.

0-.07S

light Tg

SO pear ceafe
ll^ht T3

25 £>er edit
light

10 per ceat
ligm %

e,i>. C.05)

S» Sa
m

1.65' i,lS. 2.1s- 1.22 . 2.28 2.20 2.96 3.43 4.37

i#&3 2*13 3.20 . 1.42 2.15 2.20 3.08 4.30 5.43

•1.74 3.10- '3.10' 1.42 2..20 • 3.33 3'.24: S.33 • 6.35.

•1.4©' 2.18 3.-23 1.59 2*:20 , 3.05' ' 3.^ 5.53' 6.4S:

0«i2l 0.,%m 0.150 0.062 0.240 0^327 Q.060 0.273 O.270

0,040 • Q»©43 0.052 • 0.02© ©.080 O.lOS 0.020 . 0.09© Q»092

CO

rr
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after treatsnent, -th© leaf prodiicfci©n 'wasGaaparifcively hi^er

iu tte plants fcliat reaeivea higher shade (T^, and ^g).'

CMesropSiarli asnteut

The c3ata given in Table 12 indieated that the total

etdorophyll Qont&nlB slioi'sed a progressive iBcrease with-

decreasifig ioteiasities of .light. • This trend'continued lapto

the 10 per cent intensity of light <,%). But the treatmenfe

that received 2S per eesit light (T^) gave the Hiajsimwi valiie

for etilorophyll 'a' at the 60th'day (1.74 rag g"'̂ fresh ^^eigh^}
and for. chlorophyll 'b' at the 3.80th day <3.33 mg g"^ fresh
weight).

Carbohydrates

The minMm value £or carbohyflrates <2.25 per ee^t)

was shovm by the open light treatment The. other tour

treatraents that receive varying intensities of shade sifewed

sli^itly higher values ranging fron 2»55 to 2.65 per esot,

Mithin these shade levels no signifieant. <aif ferenee- e©uld be

detected.- (Table 12). •

Coleiis iCbleus blunei Benth.) .

Fairly .high light is preferable for -the normal plaist

grot'Jth anS also to have an attractive foliage «X3l©ur*

neniial conditions coloiar develofiaent is more intense at •

higher light intensities.
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•Plaat -

Tlie plants ,grown mider open conditioiss ts^ere'fownca to

ba taller (Fig,l) tba&. tha other treateients <^at s-ecelved

shade, Witli decrease to the light intertsities the values

for plant height ©llw^led a significant decline at all the

stages of growth (Table 13),« •

•Iseaf area

The change in leaf area .was highly perceptible at

all the stages of growth.- Iieaf area increased progress
' r'

/

with decrease .in intersitiesof light C^able 14 )•

Anthocyanihs

Visual observations revealed that medltjm to hi^

shaded leaves had lot-jer aKt^c^aniD contents conparefi to

those groi-jn under open cpi:i?3ifcions ai-ti 75 per cent light

(Table 13). The Sata also indicated that raaosfeitaa andi

rainimra values.for anthocyaain content was reaorded 1; '̂

plants kept dn ths open and IQ per cent light intensities

respectively. When the light intensities and the growth

periods vjere. considered, ttie leviest value x^as registered

by iO per cent li#it at. the 30t2n day t-7S®25 rag 100 g" 5

and the highest 75 per cent lic^t at the 180th day

C23a.;-25 mg 100 g*^>.
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Table 13« -Effect of, various light inteisities on plant height, and aathoc^anisi contact
of c^ieiis at diffeEent periods of growth

Plant height (cm) Anthoe^anins {wg lOO g""^)
Initial traiues 7.50

Treatments

Full sun

75 per cm%:
light Tg

50 per caat
light

25 per cent
light

10 per o<^z
light Te,

C.D. (.05)

S.Ei

Days after' treatment D^'s s^tm treatment

30 60 2.50.150',00 ' "180 90. 180

20,35 33.25 42,30 48*23 i, , 50.20 52.40 146.,75 207.75 228.75

15.83 26.33 35.50 43.13 56.40 48.07 152.:75 204400 231.^:.

11.23 19.38 2^.45 35.50 38.18 40.68 84.^ 145.50 185.50

10.28 14.38 19.53 > 22.38 24.30 27.60 96*;25 114,25 128.25

8.13 13.37 17.23 21.25 22.30; 24,13 ^ 75,^ i06.75 1 29*00

0.426; 0.460 0.264 0.410 0.339 0,463 3.6m 4,350 6.680

0.141 0.153 0,087 0,136 0,113 0,154 1*190 lo440 2*218

cn
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Carbolas^rafces

.Tlie total carboliydrate content esttoated at the

iSOth o£ fcreatmenfe, did not repeal af^ signiftosit

variation eaosig the different treatments (rar^e 4*14..

to 4»16 per ceisti' ' , •

Cord^I ine •(Oardvl in© terminalis .Kbotb)

Plant hei^t '

The resiilts indicated that there xms., progressive

increase plant height with decrease in light itstensities

CPig.l), This treiia assiamed a s;!milar pattern at the six

g^o^th stages studisa. The raaxjmi® plant height was, attainc^d

plants grovm ia io par ^cent light C47,2 cro.) and -the

minimum by those, grown in open conditions .C40.'83 gib) vtiich I'jas

recorded at iBOth day after treatraeiit C'J'able 15).

Leaf area .

Shading ha^ significant ..ififlyeoce on leaf area,' It

slisMed a steady increase xui.th a «:»ET©sg^nf3ing increase M

shade inteDSitsr at all the growth stages, At the ISOtb day of

planting, the mininm leaf area vjas shoi-m by the plants kept

t,



Tame i5,» Effect ot -intmsltiea on plant height and ieaS .area, of
j: 'at different, i3©si.o^ of gEoi,"jth

SnlfcX^, vaaiiGS
-PicSit laeS^ht CdTi) Siseef sarea I'sg*!

a4.30

\ ,•

treatmait Days ^tcaE

30 60 90 120 150 180 30 90 180

Full asB ^2^ 26.20 29.70 32.00 35.,.05 40.33 ,35#4-3- 95-.40 142.35

75 per cest:
ilgM a?.10 30.28 33.S© 35.63 m*2B 42.68 39^3 147.28

5.0 pe'r ;Qe5^ -'
liglifc. •Sg. 27..:^ 31.08 34.43 36.85 39.05 44.13 , i.O.O«43

\

ISO.88

25 per eosfe
liglfc, *2^ 27*70 . 32.80 35.43 30.05 40.70 46.03 • 45^.25 los,«.,s is4, 33

lo pec eeofe, •
iig& -Ig 2Q^2S - 33.05, 36.28 33.80 42.15 47.20 50*0S • ^8.SS 160.43

C».B. C^S). ©•754 0,.292 " 0.429 0.399 0.423 0.409 0.,5Q4 . • o s-mi 0.630
\

0.209
S* Ei*

m-
0.^0 0.097 0.143 0.133 0.140 o..i3e o.ic>s. 0.157

cn
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• 4n open (142•35 sq»an) asagalust'tlia m'asjteia® iii-plants tliat

received ofils^ 10 pair eent light (160i'43 sq.<M).

proQucfcion

A sliaiiajT trend as that vjas observed for plant height

and leaf area x-sas also observed for the leaf nisnber®' The

largest leaf production vias by plants grovjn u£3der 10 per cent

Y light (20*25) am the smallest ^ those grown in ©pen.(14."25)
tjMcb vjas observed at the 180th day of treatjiisrife.

Anthocyanlns

- The plants grown under intense shac3e aondition had

.lesser colo?jration (shades of red) in their li^ves# The data,

also inaicated (T^le 16) that .the «thocf^in cont<^ts

sigiiifAcaKtly decreased as the light intensity vsas reduced

frora f^ill syn <T^) to 10 per cenit light (Tg),('T-^:-Av-: '£).

CarlxJhy<3S'ates ' • ^

The different levels of light Intensities had no.

significant influence-on-the carbohYdrate contents (Table 16)>

The carb©hy<arafce content ranged frota 2,.4S to 2.53 per ceiife

aa-wsng the five treatments.
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SiQffenbac'hM (Pi.e££ertbaeMa' picta sdkmtt)

For the satisfactosr^ grot-^tli of this plan^ modesrafce

iiglit pref^red, tJnasS hi#i 'ititenslties the leave© •

are fourid to ^ellowiag arad raarginal ,scordiiJig« They

also asswe a vertical orieBtatioii to this situation*-

Plant heiglifc

.i

• After 30' da^s of treatsnent the grown mi^Ser

flail sun (Tj^) 'Were taller f^an the others (Table 17),

However, d^ar4^g the other groi=5jth stages C60th, 90th, 120tih

150th and I80th day) the masstom height tms recorded by plants

under 2B per cent light <48;'88, 61»83# 66.0S, 67,6B and

69*30 cm) respectively (Fig. 2),. .

Leaf area

I

A significant difference v-ibb observed a^song' the treat«-

messts''vjith respect to the leaf at-ea« The leaf ai-aa o£ plants

grown uMer T^ClQ per cent light) was the. greatest followed

by C25 psr cent light). The plants kept in the open

conditions had the smallest, leaf area (Table 17), The

corresporsding values of leaf area for was X18,62 sq.cai

argS for tsas 18Q»19 sq.cm vjas recorded at the 180th

day of planting.
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2i©a£

Tlie mnfoer of leaves proaucad- per plant ranged fe^-

to 9•OS at the 30tii 1S»B0 fc© 3.S»S0 at tti© 90^ cia^

Slid 28.75 to 30.tS at the 180^1 ©£ piautiKg» ' 11©^®'̂ ©^

ttie teeatfiients did -x^t reiyeai any ©igmiiicaiife difference

aiasng/.tlieasei^es®. ' — v ' '' ' '

^l©r©|^l?ii c»iifeeiit , . .

SigRificanti^ feigter eW-oroplsyil ^sjtente were'

|iJ tiiB leaifee of plas^ts growi ittider 50 per cent light at all

fclie stages of growtlim Cf^l sian) recorded the wiBifiiiiii

values. Vistsal, obseg'iratloris aia© iedieatei Xem<m

of plaste grots?^ trnder ©pen conditidfts l©©t their gireett c©1@iie'-

eensiiSerablyii • TliQf turisefi brittle ai^ became t-tii.fce'i'

Itolifee the ottier pisufcs earlier a

irea^use ws ©bsen?©^ £©»•• the. content: of total- soJttibie

earfeDliF<3E^®tes (Table is)*-,, Tlie plafits kept in the_open_

as ^fell as-those kept ie 2S per sent light gaw M<gl:ie2'

vaXties C2.07 aad 2.83^ nh&ch weze at . The plagit© ^at ,

reeeiv<e^ ?5 pss* cent iigtit CT^) and SO per eent light |'S?3l

remr^^ 3,©tfer. wities C2.35 aiad' 2.33 per <semt resp^ctiveiy)

wliSeli fjere also at par« ,
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Dracaena CDraeaena sanderiana Horfe#)

Thd' plant is very much adaptable to ie»i light

isatesisitles^. itma©r jiomal conditions;' • '

Plant height . '

Plants grovsn under intense shade .(10 per cent light)

were,£ouna taller mm otIiersCFig. 2),. ' .The .general trend

ms a progressive increase in plant height as the intesseits'

OS shade increased (Table 19). After 120, 150 and ISO daye

of planting'the treatiaents (10-per cent light) and

(25 per cent light) triere at par.

lieaf area

i^a£ area also showed an increasing trend (Table 19)

with increaeing Intensities of'shade. . -The maKimmv aii3

Kiinimwi values were recorded for plants grown iincier 10 par

cent (Tg) light, ana full stah (Tj^) respecti'vely. At tte.

18©Sih day pf treatment, 'Tg ragpr^ed, a leaf area of 34";'39

•sq-.CKi ana recorded 22'.98 sq.csa*



Taii.® 3i9.«, various'llglit; liiteasitiea on plafit height, leaf area .ssS leaf psecteotica
'of ^iffeeeiifc. pesio^ o£ gi^t«3tfe . - " '

•plant lieight icw^ : ^ iSeaf area,{sq* cm} lass.ai precaiefiloB

Pays^afeer .Says ^tar treatirerig' £>aS:S. affe^r treafer«5at.,

• . . .

• •: _m : m so %m iso • im 3© 90. • ' tsa so- " sd iso

Fuil :S?ia % --SO^SS 42»6S 43;..5S 45:-.35 4?. 33 11.^ iS®83 2MS a«m 13.S • 18»:S©

75 .per emfc
I3&3ht ,39»;3S 43^,25 '45,33- m»-2B l2.4i 2^*12 't*fO 1̂7,00 23.S0

SO per csfifc:
light-T^ 4Q.»Sa 43.,85 46«iO • 52*QB 54^.28 •12,85 I,8»5& 33.®09 , ia^SO i6.25 24<,5©

^ POT' ' • • '
Hgbt % 39«45. 44«73 43..38 5.3^35 • S&.OO 5S«a2: .13,14, 19,.22 32.##4 9»5€) l&-»50 24.SO

iO per ceat . . • • - • • •
.ii^bt Tg - 4i*©0 45,30 50.18 $3^38 S6,,.25 58«3S' 2..3. '̂79 21...2T MmW' iO^DO ,24.00

C..»«^,>099 0.540 -O^-dSa Q,..3S8 0..66Q' -0.577 0,3^' 0.074 ' i,.i2.Q :0;#848 i.070- x.230

- e*.2-32 0..119 0»2i0 ■©♦.ia? 0.-220 - •G.IM-. 0.02S, .0,28l 0..354 O»i0S
•,eW ,. * ', .'• j ••' ' ' ' "

CO
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Iieaf pra3ucfei(3ii ' ' • •

At tlie first stage of sampIiiQg C30tli day) was -

foiind siaiferlor over other treataaents (Table 19)• Durtog

the tw saddling stages (60th ^and 90tli day)^ T^, T^,

Tg were fomid statistically at par asd these four

treatments ^}®re'superior to

CMoropiiyll content

with regard to the three cdraponents of- chlorophyll#

ar^ Tg (25 per cent light apd 10 per cent li^tS x«jere

found superior ov<ar the other treateients (Table 20)• These

treatments were at par ejEcept at the 6dth day 'die case ©£

total chlorophyll and at the 120th day for chlorophyll '3%

was £ownd superior over at the 60th day for the total

chlorophyll content (13.03 and 12*45 mg g*" '̂ fresh weight) ai-^
at the I20th day for chlorophyll'a* (6«75 and 6,48 mg g"^fresh
weight respectively).

Carbohydrates

i)

A gradual increase in^the carbohydrate content was

observed with decreasing intensities of light. This treiad

continued upto, 25 per cent iigh^ (Table 20)., ' With a farther

decrease, in the light intensity .to 10 per cent level the

carbohydrate content showed a slight decline over the 2S per

eesst level.



' -A

'Tcfcie 20,. ,v&ridus light inteasitles on 'tha ciilbrop%lls 'ma. total" dilorophjll
(ng g" Afresh weight) ma eari?ohydratie ,Cpar sent) contait cS- araan-aia at tUffermfe
per3.£3£j3 of growth

Initial val'aas.

Treafcn^te

Full Sim. Tj.

75 per ^csit
Tg

50 per omt,.
light

2B eoafe
lighfe

id per C€iit
lJ.gl± Tg:

C.D. (,.05,1.

S.E,

Chlorophyll *a*.

3.90

Qsiorop^ll *h*

4.80-

Total CfaloijGfiiyll Carixjhydrate

2.50Sa70'

Days after" tr^ttieofe Pays ^ter treatrant Days after treatKHit

•60 -ISO

4.60 3.70 2.38

. 2«55 4.57 5.25

1#68 5,51 3.45

S^SS. 6.73' S.45

5*55 &.4S a.30

©♦;289 0.253 0.334

•.Q»095 ©•083 .0*110

. 60 . 12D 180

5.03 3.50 2.63

3.35 • 4^63 4.SS

2.35 6.03 4.55

7.25 7,40 7.60

7.16 7^58 7.43

Oa,l88 0.26S 0.229

60 • ,12©" 18©

9.28 6.48 5.43

5..75 9.3©

4.65 11.80 8:,50.

13.03,14.88 16*60

12.45 14.,65 16,.63

. 0.45S 0:*6S9 ,0,.32?

'0.062 •O.OS0 0..076 0.151 0.228

Mfcer six
rronths

2,3

2.67 .

2.84

3.45

.3.28

o.iio

0.037

CD
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lteaiifca_ Cflagaufca aebrina Sims)

Marasta ,usws.11y .ps'efers to ^retri •tsnfies" li^fc'

intensities, • Higher light ^tensifcies are fottud cletrimesifesa.;

to tti© growfcfe of the plants." 1?isual obser^'atiom, aiao,

indicated that tfee'leases o£ tbe -plaBts-tept in full sm

ligllt developed b\iOTt spsptcias at the leaf tips# afiS^ieaf

margins scorched off. • This ifitiirn an m&ieal^y

appearasice tq 'tlie plant (Plate 2),.-

aaKfc height ^ ^

• -The treatoeiits Ifwll sun liglit) producea mascSrattn

heiglit during the iBitial s^agas of tx'eament*- This m^&

• te'c^seCT^ £rm the ZOth to the %20th &aj of treatoepfc '

{Table 21). lifter 120 days^ (75 cem li^t) aaninate4

tlie ©tilers (Fig,2)* A significant difference was observed ,

tetween tlie treatments T^arxd ©tils' at 18061 day of

plaBtlBg." . ,

Sisaf area - . ^

There was a significant. Increase ifi .fete leaf ares

(Table 21) tflith decreasing light •iKtensities, ffeis was

observed at ^e-tihr^ grotitB stages stijSiecl. At fete 1801^



Plate ©i ^ariouo, lAght
teteiities im the gro'^jfch ©f
snajTSita

FU3.3, aynlight

..f- 15 per G<^t light

Tg S© pes- c^t light

"T^ ^ per e^t Xlghfe

Tg • • 10 p<3r ^sit- Xi^ht



PLAT£ . 05)



V-'

Tsfei© 21. . oi i/arlous light Intensltlm on plant heiQUt, leaf area a-id lea2 iDroduction of
Eiarasitia afe differei^ periods of grawth -

Initial,
valuea •

^Plant height', Coa}

39.8a

fceaf' area { sq. •• era)

34.30

H

IsQaS produefciGO-

23.40

Bay^ afteg, D^s , tgeatBm& _ Pc^s after treatraaiti

Tgeatmoafcs

30. 60. •90 i20 • ISO; 160 ,. 30 90 180- m 90 180

Full sun 43.25 45.95 •46.QS 47.48 47.49 48.33 ^^.75 55.98 109,.,21 .,25,.po 27. 7S 31.S0

75 per coit."
light Tg 42.9.3 44*89 46.48 47.30 4S.28 49.20 ,35.41 6 3. IS 119»88 ,25.:,00 28.00, 33.75

50 per
light Tg 43.18 44.70 46.05 47.0©- 4,7.68 48.45, :42.as 75.10 •131.SD: 24.00 . 26.. 25 31.00

25 per cost,
light 4Um 44.72 44.30 45.53 45.. 93

\

4S.78 61.18 91.40 l48,.;EO^ 38^.00 32.00 37.^

io per
light Tg 42.33 43.98 4S.9©- 47.20 4?. 35 73.61 132.60 . l6C)#,f*7 . , 27.,00 31.25 • 3S.7S

e,.D. (,05), 1#02.7 1.1a> i.lSO 1.080 1.080 ^0.710 1..000 l.lOO 0^98B • 1:,450 1.570 UB^

ra 0.337 , 0. 377 b.3Sl 0. 360 0.357 0.236 0.3^ 0.367 0:»327 0*483 0.&2d 0.504

CO

CD'
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t.. A
•<«

mj o£ plantApg, t^e 'treateeiit (fm3. aim light) gave

mean leaf area &£ 1^.21 ,sq,ap "as agaii^t in fg (10 p©r cent

the leaf area beAng 1.60^3.7 ©q»aii«' ' .

%BQf' prodwtion ^ ' • •. •• ;•.

®ie iiaximiia SMsfc^r ©f ieaves vjere, pr©a^je©d hj platifes

mrn^' 2B per cent liglit CT, I closely ioil©x«d by tliose gr0-®ft_

uiiaer iO pez east liglit C^g)* signifc'icafit aif^ereinse• dM
TOfe tefewesu tliese ti%3© fcifeat®©iifes (Table 21)«> Hite

^as ©tosenred 'at. ©li tlie ©tages -of growtii.- The ratofeWB ieaf

producer iri ail tlie case^ x«as {SO per ceBt lig'nt)*..

Chloro|tiY3.i contesit

Bom the total Qlilor©^2r2.I its sompoueiits •a*

ana •b* "were affected by tti© various intensities of iigtit*

Visual ©bsen?ati©ns also sliovied -ttiat tiie.plants :gr©m ifi

sliafle had dark grees leaves. W4^ ttie aSvafieeaefife ©f age

tliere isaas 'a a^nspienotis iwcreaae ill, the ctiiorpi^irlS. coufeents*

The -masimm. arsi laiuliiiiia "^ralues for cMoropbyll ceiifeefifes

recorc3©a In a similas pat.terii and respeo#

tively at all -drie tixee stages of obserrafeion* 'S'li© corres^-

pQi^ding values o£ total cMoropliyll st tlie iSOtti of

treatraept were 27.38 and 5.25 lag fmsh might resgectively

for aBd %• i
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'-'GajyBoii^Sates '

Th© data- revealed that the plapts ©injected ^

?5„j;'er cent 1 ^ght had the tii#iest carboh^fdrate content C3»24

per cent) follot-^sd £yll smi light (3.G4 per eent).' At tlie

aedimi to lot'j CSOr 25 10'per cent) light isifeesssities fee

carfeohydrat© c©Ktei3ts t-jere fairly icsss? .<2*33, 2*47 aM 2."38 ,

per eent respeetively.

Pepercsaia (Peperomia obtusifolla Hbk# )

It has got tjse best appearasice wder medim shadea

csDaitions. High light inteiisity sauses yellotiing devel©j>*^

ment of ^ecrotic areas on most o£ the leases, Thovigh the, plant

survives ysider open coi^itiofts for a periocS tipto sisc m©lifclis

they presented an taflhealthy appeorance.

Plant height

Piasst height was foiai^ t© increase significaritly

decreasing light isitemities at all the etagee of gr©:v-3tfe

CTabl© 23)* (fiill sun) vsas foima significantly iisferte

to all others (Pig.2). (10 eent li#at) prodncec! the

tallest plants at th© sSss gro^-ith stages stia3iedi'

'•o



V i • • , • y

23.# &S 'i^arioiis liglife'" iateasities m piaKfc< ljeight.» leaf,, mm s©,a procaiefeieB
la at. aifferent. periods of gso^^li

'̂ Plarit faQiglst Cera) •• ^ .Leag ar:,ea Csq* cm) lieaf pro'^cfei^a '

'"^>70' . "~~ ^ , 17,Sq" • -
Days a£ter tresfcsies^fe- -• Ua^^s aft.er trq,at.ir^fe, Jj^q a£feec fcreafemeififc

30 60 • 9© ~ 'im ISO ^ im^ "• 30 " m " • -' m ' • m -im

Full sia S7»iS 28.85 30.38'' 32..2© ° 33.S5 •' 34.95. - 1.7S --S.Se -' 6..5.@ - 20.25.' .37.00 .4i.S0

15 Gmt
light 27*5© ^.48 32-3 33.^^, ^.43 36.33' 2.65 " 5.15 - i8oS6 • 20»,25'. •27.BO .46.^

50 per cent;
light -3#30' 31.34,.32 • 36,4S' 3a.60 40.65 3.17 7.41 23.24 22.^0^ 27.50 45.00

25 per eoriti-
light.••.m...«.S6^ 34.48 38,48. 40.58 43..25 3.,72 .10.74 2^»S0 45.00

10 per CGBt. • • •
light .32».7& 33.47 - #...C^ 42.S& 44.60 45,.9S ,4.41 13.23. 37.E6 ' 2l.,«5 27.50 45.50

C,D. C.05) . ©..751 0.684 0.5CXJ 0.:667 0..688 0.801 O.OB3 O.Q29- O^MS,. 0.991 MS I.IBO

S,E,:a 0.24^ 0.227 D.167 0.221 0^228 0.266 0.017 0,009 0.02B 0^329 .• 0.381
"la , ' '

O
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>-
Ijeaf area' . .

Iieaf area ©is© ,slioi'«e<3 a s&silar txeud as that o£ tlie

plant height. The raaxiiam ana raii^irara. valms were reeordeti

for plants grovm tander iO per cent light (I'g) full stm CTr)

respectively (Tabl6 23). At the l8p^ day after treatojenfc

the leaf area for Tg arid were 37.VS6 a.M 6*59 sg.oa

respectively.

i»eaf production

A significant difference was observed among tlie treat®

laents oDly at tiie 30th day enable 23), At this stage the

pleats grotsjia tander EO p(^ oent light (T^) prodiiceci itore lea^Gfis •

<22.5). At the-later stages the valises were fonna statistically

at par, • '

CSilorophyll content

ThQ variation to chlorophyll cQsitents' in the piaufei

uiKSer the different shade levels .^;as hi^ily perceptible, DOS'-*,

ifig the 60th day after treatment the itia3j:|Ki\in values for

the three dhlorophyll eorapoisents wei:©.'£©wi^ in <50 per

'V . cent light). At all the otter stages the ccraponents were

'ciaKimm £or plants grovjii urjAer 10 per cent light. The t©tal
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cfiloropliyll contents were fo^aiid t© fes aitiliwiii in ^e'

3.©aves ©f plaafcs iirsaer opm eosditiona iTable 24)1

. Caffteh^drates • ' • .

The total. s©l-*3fole cartohy'Sirate mntept ii?as taigti In •

C4»40 per eei3t)> Tliis was aiaperto ©ires' ©tiaers* Ali telie'

Qtfmr treateients were at par (Table 24)•" The irarRation im

cas-tofefdrate aontemt was SroKi 2-.36 t©. 2.48,per cent aiseiig tiiesQ

£mm treateieBtSa

CPieoraele r-gjflesga

The plant somally gtoiss ^sell isMer m&3Am light

eenditliOiis,

Pianfc beiglifc

Shying had sigfiificant .tefiweEe© &n pian'fc neigUt ae

@^MeRt £r«ii tile data pteseiit^ to Table 25'» • tp-

• ttose piatets grot®' ©fisii c©i*ait|.©ns the siiaded plsfifes

i:p<a sl§Sii£l.caiitlf iesser values .to^ plant height. Tlae

stoirtest plants were produced hj the 'T^ (BO _per oeiifc

ligiifc) afe all tlie stages ©f CFig'.2-}«
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75

area

Sfie- data iuclieatea in fabl.a 25 aiiowec3 © proportipUatjQ

if^erease in leaf area as fcli© isitenaitsf of steae i^ss tocreaspa-#,.

'itoe raaaflmiffl leaf area tjas recanaed fej' plants tiiafc \ieve grcswB-

at iO per leaf area tMs.tr^a^eafe . vmm

9.^32-, i3i-33 mm 22%B8' sg,® after 30^ m aiid 180 dai® &£

plaiitii3«,% The values for leaf area 'ware rscoi^ea

ill tlie plants grotm utA®r open Xigtit CSS'OS^#- 7-kl9 ani S.3i'39 ,

sq*aii' respectively)#
s • . •

e©Bteist

A sSallar tr©aa to t'hat o£ lea£,ar©a vjae Qhses^V'ed

reapeefc, t© ttie tteee driloroph^ll am^mntsi A general Aaqrigiefst

Sm ^a^mtitB ms seen decr^sSng iiatel^'

sitf &£ lighti The osly esK^eptton mtecS ^uas for eMaropSafil

•b* at th© izom day -of piafitii^g ^jtsish gal?e rather ifars'iiif

treuaei" •' ^ •

Cartobs^rates •

The roassliai® carboli^rafc© TOiit©fit t'jas ©sfclraafced la

tli@ l^ves oE pimta gmwn m^er 50 per ceSJt light f4S'2 pm

•'cent) closely foilowefi-bf those gr&m tisaaer 10 eerit

C3,3 per Plasits kept in o.p©B cosifiifcions tlie Xeasfc

val^ae for earbdhydrates C2iS3 per cenfe)-*, , ,
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, Rho&o (Rhoeo apathacea Hanc©)

tt prefers raediuia light e^ditioRs

-height

4fc. the initial stage of grot-jth (SOth daf) the plant
' • i • ' ' "•'•••. u \

•height increased correspondingly witti the reduction in

light intensity. This follo^ved a definite sequence Upt© tSie

2S per cent light intensity lev^'el. At the later stages

plant height (Pig.2) steadily increased a fiocrease in.

li^t intensity. This steady pattern of height incremeiit was

seen from the open light to the iO per cent light intensity

level-.

'%^a£ area -

At the 30th day of treatment,, the loaf area greater

for plants under 2S per cent light intensity le^el <28;'45 sq.ai)

and the minima leaf area for plants under 50 per cent light.

i\t the 90th day, (full sun) vjas found to be superior

over other treatments {Table 285. ifitihiin the different

shade levels ^^2# ^3# *^5^ there was no significant

difference. At thelSOth day of treatment ai^d Tg were

statisti^^llyc at par C98#5S and 98.60 sq.an respectively)

and ^ey ^re superior over the other treatments,.
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TalDie -Effecc of various light iofeeisJjiiies oii/pl'aiafc m€i laaC '©sociuGtijofi
of rlioeo at different p.eriods of ,grov«th •

Jnitiai
valiXGS

Plar^G hei^fc (cm)
as; j-irrr rri h,ib, [m

2^93

Days, after tre^marit,

SO 90 120 ^ ISO • ISO

Full aiii 3#63 -...5.^ ; '^.OS l0»55 i2.25 •l-3.a5

3..7S ' S.5& • 8»ao il^is a.3,;23, M.23

4«25 6,73 9,38 12^03 14,28 15a 38

4:,S3. S,.05 I0;.s:> 13,93 16*13 1%'35-

?5.rper .Gciit.
Xilghfc, •Pg

'5Q pcSJ 'COlt.'
ligte To

;25 .CfSfc
light -1?^

10 cai&
light. T^, 4,23 8,43 11.28 iS,23 17.55 19,40

.C.n.4p^} %276 0,^4 0.265 0.,,24? 0,«;374

S.S.JJ, 0«p92 O.las 0,088 0.0S2 0,124 0.117

*=a*sa»53=s»i»-:a3^*s««^^

iiClCUi. /Ip'Sjxii.Cfiii

'6,,aiS0

e?:t:eir treatnsnt

30 90' "''""'ISO

10.73., • 19^ •• 28.75

•8.25- iSofS 28,7S-

• 8.S 16#^- 23.00

7.00 26.25

S.CO :IS.-25- 27.^25

.1.6&0 . i*87© 1«400

0.S&2 0.619 0.466

•Co



FIG.2 EFFE.CT OF VAR/OUS 1-.IC3HT INTENSlTl&S ON PURNT HEIGHT
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•I^af prodiKstaon

The leaf production ms maKteiia mder ©pen CQi^ditioiis,.

Theppiants mxSer 2S' per cent 'intensity level had tlie' '

-laiaimiM EiXifcsr of leaves- (Table -2v7)i ' •^

ASifchocyanisis

t'Uth a reduction lii light intensity levels 'Cupfeo

10 pareent^, the antboc^anin contenta steadily declined.
Th© RiaKiraum coBtent was'recarded £or plants' grbvjn' under

©peii cjosjQifcions (321,75 rag lOOg as against tbe raiairauiB

in 10 per cent liglit (lS3,S0 mg lOOg"^,) at the iSOtH oay
of-treatiRent.

Carbohydrates.

. . Tlie variafeioK in. carbohydratei csswteut %mS' xrm

3,35' to 3.50 .per-cent'anong the''Various treatsnentv'• There' "

rso significant difference among the treatoentSi "

'Verbena 'CVerbaaa icclsa Hook.) ^ ^ ,

^he results igKaieafcea that plants cars thrive only

Uisdervery high light intensity levels^ The plants werq not

abie to survive when the light' intimity was' decreased belqi-?

75 per deot^ limit. With regard to the different charaeters,

the plants gro^an tander 75 per cent light ^T '̂) full sun.

(Tg) did not shoi'j any significant difference.
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Biacwssmm

hlght is- a gewerfial factor ip deterraIsaiag. tfee course '
... . ..

©S develc^ewt;of;plants* . it brtogs ctjapgcss l.ii,ttie

.morptelcigical ana -.pliysAoIogical, cli^acters, of plants-.

Ip-.die. cyitnre of inaoor plants, ii#it inteiisifcif is

a crucial factorProper light. Is crifcicaX sts«ess'witli

'touse plants,, tn the foilo^^iag cliapt^> tte results. obtatocsS

during course of sfctKa^ oil tlie effect of irarioiis lAght

internities the .g^ow^ de^el^ieBt. of isidoos? foliage •'

ap^ aQwerlr^ plants are-aiscussea., • In tlie ps-esenf iiweefci-

.ga%lo« the growth .betiaiFioiar ofipJiaafes wnder barfing ligtot

intensities-vis> Siail swi, 75 per cent*- 50'psr eeot^ 2S

pBX cent and .1.0 per cent iight studied for a per tea "of

ate monfcfe ..

l^alaoiiema imimtiema cosfcatwa')

Whe sfciMj reTOaloS' fctiat beet o£ tli©s© pl^ts-

es» is© obtained gronipg ' thai tus^r lii^-shsde coiifi;itS©i3s

ClO to 2S per cent lightK.

shading %jas ..fiotiraa to havea positiTO .Inflnajice on

Gliaracters lite lea£ production ai^ leaf area, ht fell© latef

' stages of plant grovjtls, .the iiicrease. in leaf produeti®,^

was' proixsrtio»al to the .increase to ahade upfco 90 per ceafe
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Largest leaf area-vias also recorded m^er ttee sane light

intensity. The larger leaf sise is tte result of earlier

more.rapid gro^^tli, sifferentiatiosi also 'takes place

earlier in shade lea-yes as cxsnipared, to sun leaves ^Andersoii,

1955).,

The chlorophyll eoiritent of leaves vias found to

increase progressively i-jith increase in' intensity of shade

Ciipt© 25- per cent light Hence for ®a:^imisrt chloro^iyli
prcsduefcion dark green foliagS|( 7S per cent shade

(23 percent light) can be considered the best for agiaoneraa

plQiits* Bjortosn Cl968) and Good chilcl U972) have also

reported that tihe total chlorophyll content of leaves of

shade groxin plants increased in comparison of sun plants.

% tliis study it was observedcthat the plants placed urder '

opeh qonditiosi could survive only for a period p£ h'jmared

dayso liie chlc^ophyll eontept in tte leaves I'̂ as

reduced ana tte plaffi&s eashibit^cl yellovjing. PinailY the

leaves got dessicated aisd the entire plait gradually witlier^d.

Tlriis is because of the fact that a shade racs when growD in

strong light, photochsraical function is severely Ifnpaired?

pE-obably hscause photosysstCT II is inactivated •CBjor1®ian«

1966)» Xfwas seen that high shade conditions ^25 per cent

light^ also increased prodtsction of leaves in agleonena.

However, the height.of the plants remained more or less the

sai-as imder^aii the treafeients.'
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The eiilargecl iea£ siarface^ Ijaqreased 'Chlorophyll

confeent, arid the eitianced pjnDduetion of leavea brought about

eosJsMer^le increase in the photosynthetic capacity ©f the •

plants, thereby the entire growth ot l^e plantf.- was •

•under totense shade conditions.' Hence obtaining best

grotjth of a^aonoEia plants they may be cultivate mider 10»2$

per e^t light intensity levels.

Mosasia (Mocasia cuprea Koch)

1^® alocasia plants vjere foisnd to gro^ taller isith

de<^ease in light levels (upto 10 per cent light)# H|r©i

@fc al. <1970) also reported that its Atiheianara s^Brmsa, .

tallest plants were produced under. 30, 16 and 10 per- cent o£

fisll sun light.. tJnder the same light levels (1© per cent

li^t) the production of leaves was masslmwi and t^e leaf

.area was als© increased in alasasia. The chlorophyll contents

also showed a progressive increase increase in intensities

of shadeu 'upto 90 per cent (10 per cent light). This

^dicates ^at 10 per cent light intetJsitgf level i^

ideal 'condition for .the growth of these plants. The plants

are not able to wittetand high li^t.. The plants ^©wn •

ui^er .open conditions could survive only for tlwe© mcsiths*
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The leaves lost thete chloropl^li, fcfeereby tbeir gresis

colotar^ iiXtlmately ieadis^g to coRipletQ wijLtSisg of the.plants*'

•Itiis oeciars tecatas© .prolonged esposwre fe© .radiant .energy

rastalts la the ^eeonpositfen of eblciropli^rll. ^irongh ptotp^

©2sidat4on. The probleia ±s raore sever©/to the leaves oS

sha0e plaiits than in'-fchose «se aim .plaints (Mastaler^^ l9f7U

Araiia' (aolyseiae attaifovali vietoriaQ Bailej)

High ligljt coiiiait;l©ns\<7S per ^nt. aiifl ftJll ligllt)

•qaysea th® pia»ts to Qrow taller as: e^pared- t@ those -mS.er

tM© dif£©r(^t stede leyels, can te attribute '^e

tecreasecl atem ^.cst^th ©£ the plasjts* Jeeng ^ 11983) have

reported tliafe in the Issaoor planfes Fatshedera ligji . .

Me<teM h^eracea, Ijisreasei light iiifeeBsifcy .preiaotea staa

grmntha But t^i© inereaee^ l.ight les'els i«iere

;^ith regarca.t© leaf area^. "c^e^oj^yll cpntent as^ carbcsh^rafceG

$Si arali®. . Unsteady r^uetlofi da lighfc .letels ispt© iO p^r eeftfe

wa© foui^ to eitianee the. leaf area apa ^i© asfiterjfep

of chlorpphyli ard cartehydratae# ".i^en radiaofe fits^ Is

i' liiuited, Iic5%^ever# photos^^Bthetic mife is- a vmfjm0^
ii • """ ^ '
- mechanic for collecting radiant Bn@£;g^ au& trafssferriiag it;

"f to a reaction site. Apparently,. .|5lants ha^e ©wived a radlssst

I energy harvesting systai tiiat fimctios^s effect^^'hesii
il radiant fliK is liaitecS (Bopner, 19©'2)..* •



87

The resialts tfeiia itidicated ttet by glDo^-JiiRg aralla

II yii^er partial shafie levels (S0-7S per cent light), plants

f ©f height^ with good calomel foliage are prodtaced."

i| Balsaa ( 3bipatieRS tiiaileriaKagraiil tanii Hools)
i.

Cpesi auditions (full aim li#it) are found hannftA

, to the plant. Under such corscaitions, th© plants could survive
il . . . • - '̂ .

©raiy for twmesiths, Li^hfe at the early late part o£ tiie

ji • day did- -Hot ham the plant. At other tiraes, yihen the radia*?

ij .tiesss was intern®, the plants appeared

|i
; Ite plants grown under meaium shaded cofkaitjlons' C50
'i • ' •

per cent light) ware larger tSsasi the' oti^rsm They vieze taller

'; aiid their leaves had fch© largest siarfaco area. "Phis can be
'!

considered as an adaptive mechaniara o£ shade pian'ts. I»0aves
i!

of shade plants, have at their disposal ac impressive array
ii

I ©£• adaptive responses to' low li^t. iHtei^ity. ISesophyll
i'

. 11 cell ste® is reduoed'^na laiaii^ar siirface enlargas ihmp^M,

II arid Kriedemaimi, 2.964 )•

I'

I! With regard to flowering,' ?S par cent light loirel

i lias found t© be tte best. Th© plants -ejshibited profuse

"f £l©tsi@ring <aate 1) awdi their flot^erifig period v^as also
li

I! longer. . 'Though flotf^rin^- Is a photoperiodic it raay
ii "

i • . also be altered the amount of light tlie plant reeeives.

il • .
II
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Hie .antho^aniifj production isore iti the flowers

with ixiereaee in iiitensities ©f slia^e levels* This

iiicreased t!ae, red colour of th© flowers •am reduced .the

variegation in the .|:etai.sw I'his is liQx-ieverj .contrary to •

the reports of Karjda ^ (1973). moj £oii«d .«iat in

tli<5 ii2/ix3Cotyls q£ ,3hipati.ens l3a^sa^ninat antiiocyanins incrsas^'

witli light iiritensity# -

Since tliis is an indoor piaat mainly valued for ite'

£l©iT?ers* •75 per cent liglit level' can be .considered fcte Most

ideal for. its groi^th. The plant seieet©d x^jas the one x^itli

variegated of flowers-. Hence, theiincsreased v^iegati^a

iiEder Mgher light levels (at 75 per ee:bt light)(can also foe

Qonsidered as a desirabl© character*

Begdnia' <Baqonia semperflorens Link)

Flofe-ering iis. begonia xvas' ©ntenced by shaded-oDiaditioras.:

•Under open coisditions (full' aun lights the plants, toolc oiom

days (14) to o^me to flovier than under the different shade

levels (7«2S to 1X«75 days). Earliest flovjering obsexrvGd

in plants grotwn under 7S per-cent ar^ SO per cent light levels

(7.50 and 7*25 day%-respectively) • 1?his is -in •agreaiient wit^i
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'til© ilnclipgs ,o£--K@es ••11967:1 ireesias.* Me £©^d that sha<3»

SO: per ,b^£l.fc@a fiower^^iaetlon aXtolnf •
-emriier.il^loresceuee initiatiop*^ Wfosliad^-pXaptstfiifciafced

tm£lmmcBmQ& only •later# - •

with regard t©' the' vegefet'i^e' grei-Jlts also SO per cent .

iighfe was fceBeficiaii;, The ptmtB Um • • .;,

'mid ^es-e'was BBiaK'g0!ieB& ,©£ ,2,^£ 4;^,toar, .s^Sae©#.

c3CKapared/ to' 1^®. plants isi^er «paii#- •,, Full-, sun •light wbb

£mm^ de'fcrlaiesital, -m ^e. grow^ ©f; •. ,f|je ieaifes __

^^^©iQpeca sGoreii- psarKs ©n the inargiiss,i; x4hi0i. later, t^|»a

• • • • Wax" bagowias can he-'gta^m as feliage ^ fl©^«ripg pi^tsi

•iihm as' a fiovertog tSi© c^loiK' of. tlie tlamrs • .

.Is of'TOUctj value. St .was. found tlia't wS-tli. reclucfciop. Ilgtifc

tte'anthocyaiiiiia'ln, tte petal.s re«3wd;' .This cm h&:

^pectecl besause astliec^anius'.-aepepa .t^fi.light '£©r .te

of stig^# ofte of - its biilldinf bieclss..' 2n bright

aor© pliotosfptliate is prodia^d •aima -tenc©, tbs toereaeed" proat|o»

o£ antlioeyaate ajna enhanced 'red e©i©w C-Maisalter;# 1981,1 ¥ .

'Shm the isest grot-^tSi of ttie plants cao, toev ob'ta.inei^

pas'tial.Iy shadecVcor^itilops (fS-ger .cent i-ight let?®!.)* 'Tlie

sto^e can be 'tocK-eased fBrtlaeir if 'foliage 'prodiacfcifaii .1©

• ^ tailed«' - •;.•••"••.
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saiiorophytmi Cchjoro^vtiM eomosiM Wo©c3)

The plants tJiat were growu msder ioiTi 't© raeditsa' light

levels (25 t© 50 p-^ eent iight) eMiibited better growth in

tesms of l©af area and plaxit height. The increase in surfaee

area caiises more escposiire to light th\^ iiicreasing slie

opportun.ities to use .low light more' effAeieutly. The dtilorophyll

content also sho^i?e«a a" progressive tociresse with decrease to

lighfc iei'els Cijpto 10 per cent light)# This is in lism with

t'a& reports of Ross

Carbohydrate, prcductlon was very rai?.c^ reduced in the

leaves of plants, growh maer f^.l . This can tos. attributed

,,fcp 'the decreased, photoehenicai, efficiency of the plants due

to the destructkjn of chJ.orGphylX uM^nljigh li#ifc by photo*^

©3cidatlol5,- ,

tliider interne shade cojJditiea-s {'W -per cent light),

the leaves tend to be .narra-^* This tfJilX mar the appes^ance,

of the plaDt*' Heiice it is not adicieable to grow thaii uMeiir

syeh eosiditlofjs. Therefore^' 25 to £0 per ceKfe light levels

can foe considered the best for the grov.'th o£ these'piasits*'
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Coleus (Goleus folisaei Besith. 5

St vi^s observed that -the iea^ee o£ coieiB under

decreased levels of light iritensity, had lower antboc^^anin

<3©Ptenfc iK tteB ccrapared fc© those grov^m ui^er 75 per cent

light afid £^l stjn li^t, Iiot^jer lighfe^ intensities are

foui^ to promote tlae deyeloiroient of eMoropl^lii resialting

isi dcamtoasiGe of green colour In the leaires * Beeai:®© ©i

the leai^es of plants mider inteiB© shade <Tg) appsarecS

[! greener,, tjhereas those nmfler other light (shade) levels had
i•
;; more purple colour *if3hich vjas cAiaraeteristie of their foliage

I! (Plat© 3). Silis 11972) reported that 60 t© 70 per

'' seat of full sun reduced the red colour of bagonia leases and
ii • . •

ji deep stede (20 per cent full sun) coapletely removed the red

\ cpl©ur.
ii

l^af area and plant height also significant
ii
ii' increases vjitli increase in light levela. This can be
,1

I! attributed to the influence of light intensity on cell ©nlarg©=>»
ii ' " '

j; ment and differentiaiion i-^hich thus influenced the plant

i height, grow^ and leaf.sise of the plants (Thmpson and
ji ' , • ^ .
:' Miller, 1®63). This indicates that the growth of ,

^leus c^uld be escploitcKa •6«ell only if they are gra^n zander

high li^t levels (75 par cent to £ull sxsn light).
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^ SO per Gmt light
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OL . «• 10 pes qenfc 3

-d



#4#

J _



€3ordyline Kuntii.)

ZD oordyline^shading i^to 90 per cent (10 per cent

light) was £oimd to enhance leaf production and inoreaee

the leaf area and plant hei^t. But the anthocyanin oontents

in the leaves deoreased with increased shade levels.

Heiievwr, as the li#it intensity lowers* aHorophyll produc

tion increases. Together with the anthocyanins in small

quantities this provides an intense dark colour to the leaves

o£ oordyline* similar findings have also been provided hy

Conover and Poole (1972). In they

found that leaf oolourationwas less intense i»ider 60 per cent

shade than under 40 or 60 per cent* This indicates that for

obtaining plants of medium height# having well developed

foliage with natural colour, they nust be grown under SO to

7S per cent light intensity levels*

Oieffenba^a alssa sehott)

zn the case of dieffenbachia plants* high sun light

(eqpen conciitions} is very auch detrinental to the growth of ^

the plants. The chloropiiyll content is reduced in tlie leaves

wiiich leaito to the develQfci»nt of yellow oolow* The leavcMi

also asaune a vertical orientation (Plate 4)» Oonover and

Poole (1972) have also reported that.aaidi» hic^ light
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teensities, the leaves as^ime a v^fcical position, instead

of -their proper orientation which is 60® to. the horisontal.

Vertical oriesata.tion can be considered as arj adaptiv© jBeGliantsia'

of the plant ^^hich helps In avoidifig direct esspoQW^e to the

strong irradi^ce. with reduction in light levels «pto 50

per ceRt* chlorpphyll content in th© leaves increased* This

is in confoESBity t^ith the reports of Bjortoan and Holmgrep

<1963)^ With further reduction in light levels, plant height

increased upto 25 per cent light and leaf area,upto lO per

.cent li^t, These suggest that by growing die££er&achia

lander 25 to.'50 p&t'cent light intensity level# tall plants

with dark green foliage can be produced.

Dracaena {Dracaena sanderiana Hort*)

2n this experiment, it observed tiiat decreasing

the li^t levels from full sun light to iO per cent (90 per

cent shade) brought, about an increase in the leaf area and

the ehlorophs^ll .content in the leaves. Frets and Dianhara

(1971-72) found that in araerican holly plants, leaf sise

of plants increased under 92 per cent shade, St also

resulted in increased green colour of the lecsves.
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ni® eialarge^ leaf surface increased cm.oropl'^ll

sontent wider reduced light levels might have fcjprcwed

|ta©t©s2ffjthefeie efficieiscy o£ the'pian-sj theteljy' increaslrig the'

•£ocd procSuGtion# SiJcreas0<3 earbbhydrats coftteftts t '̂as estlniafced

Mith reduction lii'light leveis' C^iptb' 25 per cent light) i ' Itiaever,

^li© is coiiferadietorf to the re^rts oi Milks ^•^.^(1978)',

tliat incE'easing shade decreased the carfciohySrate levels in

E%^b^ ben.iasnina, -

High light intensities also influenced tiie prtjductioii

of leaves# Under open conditions,, the plants prodJiced only

lesseff nyR&er of leaves, .'J'his suggests, that although th©,

plants able to survive bright light conditSons, reduced

intensities of light must be .provided for ttse good grovjt^i o£

the plant, Under 10 per cent, light, intensity (90 per cent

shasae), the plants iiJill have better gro^^th, Rodrigiiea asrf

Gibes (1978) have also reported that at 92 per cent shaSe,

the -appearaiice of Dracaena der^ensis tjas superior .tO' that

at other shade levels®

Ma&anta .-C-Maranta'-aebgina Sims)'

Maranta plants were foiind to grov^ taller vjith iTicre^ed

iiJteasities of light (75 per cent..to.ftsll.sun light)», But ,at

this light level, tte leaf area was found to be, reducedi*
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pr^ot^l sfe®i^ groi^th andaecreased tte l©aS

ifith £yrfete^ recauctieu in l&Qfit ImeXs

75 per'Cent to' 25 p& cmt,^ pr^iiefcioii ©f leases i^erease^',

eM&tophflX mmeubs ©£ ttie ieawa also toeress^

&i@BB iiglit levels,, whicli Mparteca dag'fs gr®en coloim t©- fell©

Mthoi^h liigb light grou^i ©f t^i© pisists

in tss®s ©f pla^t 'heigiit, observations ifsaSeafeei Miat

pjapts Resented afi imheaitlsy appsar©^<3® fc© seoE'^itif

o£ the ^vm»' Benoe for keeping fehe piapts ia gooi

QOi^ition asKi for rlcti detrelogmenfe of foliage*" aliad©

e©^iti©iis t2S to 50 pesr cent iight) laiist be prwM^e-

•paperaaia ( Pepem'i'iia obtiasifeiAa Ifet*)

& psperaiia, reaneing the light •Intensity fir®! gmH

siifi.'to 10 pc^ c&u%iMC^eaaeS the plmt'tiQight^ leaf 'a^yea

-aM- content-. Tliis 4iJdieat©s, tliat slia^© is

pre£errefi"'l^>,|?F tiie plant £©r its grow-Jtii* Ross i%Q7&}

ripox-fceS tiia.t ieaves developed ii^er 80 per cent shade Had
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I ia©£"e syrfaee area and cliioroi^yli co^fceiit# The inci^eased

shlorophyil intent iti 'pepercsnla shotild Improve prodi3efc3aa. -
!l|i of phot6s2?'nthateB 4n the plants. But the carbohydrate cooteflft

|| in the plants .wider the different sliaSe leaifes were found
I]

lesser whef) cemp-sred to those iis the ©peUe This is in line

: '! •with the s-eparts o£ Shen.ar^ Seely (1983) who foima that-
Si •

Sn. PeperCTRia obtusAfolia^ reducing the light intensity

/"Ij decreasec3 the plant fresh aBc3 dry vseight^ Honever^ the leaves
:: of the plants urider' the open cond^tSxms (full sun) ej-shibiteca
I ' • • .
I yellQtiJing, thickenino and necrosis- on the leaf sur£aceC"Plate 55*

l! These co'old perhaps be due to the escdess aeemulatioK of

^ • " eartohydrates In these leai^e®. Waits (1970) reported the

s^ptms thickening, chlorotie mc>ttling, bronsing az^ actual

|i necrosis of snail leaf areas as a result of esecess aGemiiIa«»

tion of carbohydrates in ciirysanthemisn leaves* For pepercxtiia#

this intense shade cor^itioBs (10 per cent light) is foi2ii2
i ' • • • • ..
II the most ideal for its groi^th.

Plecmele (Plecamale refleKa

1! • • •• • •
:: Decreasing the light levels upto 10 per cent from

I fisll Sim light t'las fouiid to have a positive .influeiiee oh the

71 leaf area,'and carbohydrate ana chlorophyll content- This

i' can be considered as due to the high photoch^ical effieiency
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Fi- Plate 5; S££ecfc of various light intensities
on the gsovffch of peperornia • - ,

1?2 * Full siinlight,

T- 75 per cent light

• • ' . - \
^2 - 50 per cent light

<^ 25 per c<mt light

^5 •* 3.0 par •cent •light
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of the shade "adapted plants iwassiPM, 196^), coi^ditioiis -

"Cfi&l sun light) am fonite to Mcs^se tlie plmt Uei^%

tlian tlie dSfferaiit ^aa© levels»' This, sliotis tlmt ms

can -be gro^-m under high li#Jt conditions also>, as

liiere %iere m- Hanofial effects fioticed. But for interior.

plaBtisig growth folia^- is ot sore value- tfeau

tlie st^" exfce&slc5!3» • Heisce, for pro«3iieirig plants .tiitis: •

awrage height ar^d ^ewloped dark gsr^R foliage,-

, ijave to be gr©1^J« wisier 2,S per cent totensity . .

Rho» (SBia SSBSSSS,® Hance)

M ttmeo,. afeaaing' the plaints n&to 90 per cent ilQ

par Gent light) tocreased the plant lotarpaae .

eiongcitidK due t© shading causes Increase iJi the plant

height COraig ana walker, 1961).

Masstoisa leaf area ^as essliibited by plants iimler 25

per cent l-i^t levels, Uom^erg tftese plants, pcofiueed

lesser «iin&er of leaves i^hen. coinpared; to' ttee to 'tiie opeft

(fuli sim)« opeiJ'cofnaitiop-s, also enliaiiced the px:ofi'iiGt2.5li .-

of anttecjaiitos, \^hic!i iricreasea -the pijrple'colonratioK .in

tlie leaves. 'The colour decreased with increase -in sliacSe Icjy'els*
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Thiia, •rlioeo plants can be qtcmP. under high shads

Qorjiaitions <10 to 25 per'ce!st .light) %'Mch the

vegetative groiyth' terms of plant heiglit aaa leaf area»

fto^^e^er# for the a^relopaent of p^jrple eolo^jr 'of the leavesf,-

aiatiiocsyanl^s are essential asxl its produetioB is increaseca

osiiy laRQeir high Xi-ght Gonditlons, :l?]icreased light le^eis

als© enhances leaf' production,. Sejice. meditiii Xight (50 pm

cent) conditions be opttous the plant'.

Verbena {Verbena Incisa Book.) :

Verbesia n©eds high light 175 per cent to B'm

light) for its girow^« plants were not able even to

swrvii?e Uf^er .the shade csonditions (beyoxKS *?& .per cent

Hence, •yerbena shoiild foe gsroian midssr ©pan conaitiQOS "ot- Ssu

places where pienn:^ of suii X$ght is available^ For - indoor

planting, this eaifi be placed in windoi'J sills facing SQUfclJ^

mhere cm?.' be' ^p©s©€l to .©assliai^ light•
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H M A R

1 were carried onU iii the D^arfcrnesit ©£
College o£ Agrioiiture#- 1?©liayani airing

•'/ ^ •' . " .. .
S-^*85'. ; Til© c^£'<3sfc of various light isit^sities on the

of fifteai isadoor Solis©© asid Slower**

1 • •'•'•'/ ' " ' • '
. yere The reail-fes ase -ainwariseS '

ij. • iatmBities ©f io an'ol per c^t were fouM

p®oeksc0 a aife^asits-iai. increase in tlj@ iestf ar<9a# leaf

tion ssad cSilosopliyJ,! oont^t in agl^nesM#.

AiQqaSiae groi-m unfler 10 per ii^fc x*j©re talior

than otIiWG md had the highest ^losojjhyii Gontmt in

the leaves®. Uadar the san^'light lev^ the area of tise'leaves

was R©r$« cfid tla«^ was increased l^a€ ^rodi0;iai»

l-ligh light J..©vels C75 per omt and full ejub light)

bsmght afeut, m Isisroase in plant height iB aralia* Howwer#

iaore^e ia loaE e^ea# carbohydrates chlorophyll

was observed for pl^ts gro^ under int^jnse ^isA® <10 pes coafc

light)

irndar aedinm light intoisities (SO per cent) tl^^ pl^nfc

height i<3a€ ai?<la in balsam was fEassimaisi.; Ifli© plants had

longest of. iiowering undex: 75 per c?^t light, the

variegation d£ 'cUq fiiowi^s were raor©#:
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;l

gsowth'.ia tesas of piant heigl:^ •aKd
iea^ area'was fcy begorsia pl^ts urid^ SO pet ces^'
lights' HigJ:iier light iatsisities (7S pm e^t and fuJLi sun

light)' bsroaght, ateut earlier flowesl^ig to ^©goiiia and d@'V©iqp*-

n^t ,©ic qoic^r 4n th^

• Th@-3.(^a£ area sand total contafjt was found

to he raajfinMii' !«*• ^<#ioroph5^um plants the light ^eisit^

was reitocea to %0 pm Gent* Plmt height was gx^at^ under

50 por dojt. lig|it» Sha<2ed leaves had greater carbohydrates

•conparea to thgae, in the op^*, •

Higis iJ^ht Intojsities C75 per cent full sm .4ight)

favour^ th®. 'giovjth the colms plants in terms o£ plant
, ,. •>

height, iea£ area and foliage oolour*;

Redsicis^ the light int^sities from full eun to lo
I

per cmt was •i-tDima-1© i^sreaae loa£ area# leaf proaa<^ion#

and plant: he%ht Isi;. qorc^line. But tile tot^^ anthoqy^in

oontoat Ifas, d^'^eased.;

in light Jat{3nsities iipto 50 p^ c^t roa::^*

ndsed diiloroi^liYiS. proaticfcAon Sn diffenbactiia# Further ^

redaction to 25 peg" cj<3it light increased the height ^d lea£

area. -

> ii
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dsaQaeria leaf sJLse#' iea£ p«©aic(s.ic5ii ana ^losophyiaL .

osnfeoat stiGwei at: i»ereas© witte iO'p^ 'eorat-iight* •• '

. . Til©' md carlxjhydrafe© of maraata

Showed m isier,eae^ imder hAgh intensities of C7S per cmt

and giiii Xiglfel * How@v^4^ fcettes' grotJth of

with Incre^ecl p^^qtion of lesvea highest dilorophyil

asnt^fc Mae .olbsG^ea undm 2S to So per cmt lijght#,

im X.^ht lufcensities UO per gmt) significantly iaacr^a?^

sea plant .^sa iea£ area. ift With sregard t©

leaf prD<Mcfcion glifjai^iGaPt .dlffei^os sojid fe© observed only

at the, ,Et®<20;# ^lere SO per ligifc lataasity ursfB

£mnd. mpw^m all other twea^fiJeits. ,aiioro^yll .

and aarhoh^c^S'ate <spntmt was found mSsiima tn plasits gtom

to full &m ,

light i«taisAti©s wese fsiind to increase

th© leaf afSa#. ca^tohy^ate afi'd'chlomphyXl-csntent'in-pi<soEr*3l^

••• At st^es of 'i^ioe©# ;^c5rease<a height

and leaf a^a was .^^ibitea plants grovm unaer lo per qoat

light. • Stit U'i&m^o^m'^''aQntmt.B dedliaeS sigaifiissantly,

.Higte. li0iV4 ietai3itl.es 175 per eeot £^3.1 lightI

in.verbma £m^& eaaoitial for its gs©^-^ fles^^iag.
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