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. INTRODUCTION

an environment devoid of planks is too desclate a
ﬁiace. one that leads to physdcal apd psychological deterioras
tion éf human life. Dus to unprecedented population explosich
and increased technoleogical advancements, most of the people
are impelled to live in urban envircnﬁeﬁts, isolated from éhe
green of nature. It is in these context that interior plante-
inglbecemes dmportant, a necessity rather; in a way, it helps
reestablish the broken link with mother nature. A little @ff
thié colourful, semetmmeé fragrant space freshens the tilred
nerves of the érban individﬁal. In éact it has now become
rart of the back-to«éérth, bac_:k-'tos-nature, back=towthe

acethetic movements slouly evolving in our culture tedays

_ Light,- intensicy iss. the most important limiting factor
in growing plants indoors. Lidht affects every cell, tissue,
@rgan and physioclogical processes of the .‘plant. Light io
aniqv.e- in this respect as compared to water, ﬁempemﬁure and

nutrients vhich agfects the plant. destiny.

Tropical foliage plants are well sulted for indcor -
_ éuli:ure because of their ability to survive continunus warm

tamperature and low light vegimes. For each plant there s - .



a minimum light intensity and oue may select plants adapteﬁ‘,d
&o the Licht $n£emsity or modify the light iﬁt@nsity t@lsuiﬁ
@hg plants. Indoor p&ahts are becoming increasingly imp@rﬁaﬂt
. and crop value hag increased much,in the last several years,
but there is relatively li&tie"reg@rt@@';@a@axch on the o
1ight reguirement 0é indoor plants. |

Considering all the above factors, the present stwdy

was undertaken with the fqll@wéﬁg objectives.

To stuﬁy ¢he gr@wth b@haw&@ur of ornamental indoor
ﬁ@liag@ amd £3@W@ring plants under varying light intensitice
{shade) wiﬁhout considering other growth factors such as

tamp@ratuzé, humﬂ@ity and pind.

Classification of tha @45 ferent indoor plants baged

on- the thmmum 1iuhn requiremenes.
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REVIEW OF LITERATURE

The imp@rtance,pf light factor in plant communitiés
has baen recégnise@_dnly_secently; though Boysen Jénsen;as
quoted by Saeki (1963) élucidated the same as early as in
1918; A deep interest 3n‘thelsubject developed'onlf dur ing
the last two decades. Ross (1976) brought out the effects |
of light intensity on plant growth.‘ The plants grown in full
sun appeared stunted with stiff branches and Spér@ﬁaféli&ge.
éut were téll and lanky with abundént follage as shéde incre-
ased. Leaves developed under éO per cent shade were larger
than thoselin £yll sun, Such leaves had more surface area
exposed thus, more cpportunity to use iow lights Chlorophyll
content on a leaf basis increased from full sun o 80 per ceht

shade.

The experimental'results'on the response of crops to
varying intensities Qfﬁlight are.highlyivariaﬁlea Compay i-
tively veﬁy little work has been done on the effect of shade
ing on the growth and development of indoor qrnamenﬁal-plants:
The various aspects ofA;ighé and sha&e‘eﬁfects oh plants Qith

1

special reference to ornamental crops are reviewed hereunder:?



BEfect on Vegetative éharaet@rs

‘Structural ard morphological characteristcicos of
icaves are foﬁnﬁ'ta-bé iﬁﬁl&en&e@ by shadings 3In geheral,
leaf exgan ion incrcawed and thiekrass deereased with ahaum h
ing._ Duggar (1903) reparteé the general effect of shu@iﬂgv
Plants uhder shaded conditions exhibited increased growth of
the main axisy reduced number of branches, lessened develops
ment of woody £ibre and éeficie&éy in sugars and various
carbohydrates. Acidity was found to increase if the piants>
| had abundant supply of carhehydratea. vinson {1923} pointed
oukt the effecﬁs »$_ahdﬂ&ng garanlum. Slender gten, greaﬁeﬁ'
length of imternadﬁs,'laav&m‘with larger éreés aaﬁ'amaller ”
cross seckion, iﬂcreaaeﬂ molsture content ana higheu.watio of
nltrogen to carhahyﬁrates vere reyazk by him aa}gaaultﬁ of
shad:mg geranium g:slén‘cs. Crochker (1949) stateﬂ that li@hﬁ:
gual ity and not the iﬂueﬂsztj deciﬁeé the nﬂrpno?o gleal Ch@“u
cters of plamtag However aecmrming tm,+h@mgson angd Miller
{1563} light intens ity had the imilumngﬁf@n call @nlaxgement
and éifféréntiation and thus influenced heldght, crmwﬁh, lesf

. size and the structure of 1@evea and stemns of plants,
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uinert and Box (1967) reported that in Lilium
jonaiflorun a decrease In light intensity résul\é;e:ﬂ in an
increase plant hedght. Wassink {1969) found that in iris;
leaves were altered in length aﬁé breadth as the dntensity
of light rosep; but surface area was little aéfe@@e@. Aéét@@
mical studles of shaded leaves showed that the growth éﬁ the
vaséuiar‘bundles was less Qnélu@éﬁ@ﬂ by the intensilty of
light. Koyoma %i%%@)'obs@rveﬁ that in Simningie skeclose
piaﬂts optinal growth in leaf on the mein stem occurred wyer
‘16 per cent day light. Nbaterél branch growth was depressed
under 16, 10 or 5 per cent déy iight. chwaé light intensitics
enhanced the ratlos leaf areaé,leaf ﬁei@hﬁ ard leaf lengﬁha

icaf widthes Higher light intensitics caused yellowings

Hirei et 2l. (1970) explained the effcct of different

intensities of light on Aphelandra sguarrosa. Taller plants

‘were produced under 30, 16 apd 1Q‘p@x'c@mt of £ull sun light
and steme were th&nnesﬁ at 5 per cent., The weight of the leaf
was hi@h@st.at 3G and 16 per cent light and the largest leaf
area waa_assaciéted with 36 per cent light iﬁt@ﬂéity; &@avﬁs
were found to last longer on ghaded plants éné.ﬁh% were |

greenish and smooth-surfaced in contyast to the rouch, greaenich



veilow leaves In unshaded plants. In deeply shaded plants,
the root stem was relatively small in relation to the propors.

“klon of the leaZf,

Bensink f19713 ebsexvéd ahat‘in.lattucé piant& leéfl
wideh generally iﬁc&eased.w&th &m@al ;ight eﬁérgy eiﬁher.in:
the émnm_eﬁ nigher intensity or longer day length whereas
leag leﬂgﬁh ghowed a goéiﬁive resgeﬁselto4light only at icw‘
dntensitiess ?xetz‘anﬁ'ﬁumham {1971) Ffound that in american
holly plantSV{E;§§,g§§§§§ Jeas égz@ eﬁ.@lants»increase@ uncler
50 and 92 per éent shade. Same authors. in 1972 regsrtéd that
sﬁadiﬁg resulted in significant increase in;&he green colour

of the leaves.

Eicus kenjamins plants grown under 40 or B0 per cent
shadevwese larger arnd had better grade foliage colour than suhe
grown plants after nine months of growth, but trunk diameter
was less (Conover ard maéle, 1978). Talls gt al. (1$823
cbserved that in Ficus kenjamins plante shade grown leaves
were largez,_thinnér, fiatt@x'&nd dazker green than thelﬁu@'
gxéwn leaves, Sun and shade growﬁ plants had the samne total
leaf arsa and were the same height. Shade grown plants had
La siﬁgle rOSELY developed palisade layer with larger chioros

‘;_,1 AstSe



Jeong K& 2l. (‘19@3) found that in ’E'tachelas@- rmug
W var. intermedium and ﬁg@_@gg nmm@ stem elonga- ';; 
tion waa pramotced as zzgm; imenswy ﬁmeased. in Fatshod;ra/
18738 and Glechdﬁg hederaceg ev. variegata, an :!.ncrease m
.13gh€: idntensity promoted st:em gmwth &nd increaaeéi fz?fe leaﬁ
nunb@r but: decreaseﬁ ‘the lx,af gize Ina fer%:ﬁ. izez: oum shaée
%:r:ial on mntainer grown plants of Eicus mucrcghzi 1a Thunas .
and ‘i‘ecb@ (1983} observed that plant Height, stem azsmamr. |
| fintermde lezzgth. leaf areéea am& ﬁaliar dry weight were all
- greatest wi‘i:%a 20 p@r e@mt shadﬂag. Hendriks and Brandie (19@4?
found that in cjclﬁmens shaded plants haﬁ £ewer neerctic K :L
leaves p@:: plant, greai-m- plant é%:!.ame@.er and heigm: and wem

‘l@ss comgaact: thein . unshaﬁeé plants,

Effect on fmlemphyu anc% gathmyanin contem:, photasynmeaiu

. and dry mm.ter accuau.. aticn :

ci‘namf_ﬁmll anﬁ Anehocyamns. . | 3 - L

»:'

According to Clezrk (1908) cerwin cptﬂmm mtensity
ef.‘ J.iéht waS f@un@ to be neeesaary in plam-. for ehwmgshyz.l
pme&uctioﬁ. He :ound that direact stmlight: of high mt@nsity
was resmt.ing in destructilon of aiﬁ@mphyn.. mi&eﬂy (1929)
| found tchat chlomplast» in 1eavc:s WG\L@ umﬂerg@ crh.ang@sa m



position according to the differences in light instensity.

He also peinted out that in leaves of plants grown under low
light anténsities, ithe plaétids vere linited in number and
'they were arranged at right angles to the light rays and were
laxger in size thus increasing the area for 1ight absorptiohs
Bjoriman and Holmgren (1963) reported that 1eaves of plants
grawn at lmwer light int@nuitiew contalned more chlar@pnyil

_ per unit weight of peL unit volume @f lcag, but the chlmrm@hyll
content Ter unitvarga @f leaf gurﬁace,was verychten Jlower than
"Ehét éﬁ @fen grown léaves. Einert and BQ% (1968) ebsezvc& that
:in gg; lmnglflorum 1eaf chlor@phyll eantent vas highest
under ull sunllght at the tine of inétiaticn an@ direcﬁly PEOw
porticnal to light intensity. G@ﬂtzary to this Mwsra et ai
{l968) reperteﬂ dncreased chlorophyll - eaﬂtents in the lLaVQu

| of shaded piante of b@ugainvillaea. | |

Allamand {1971) suggested that dn Crotons the leaf
'aﬂthécyanin é@nﬁenﬁ was ﬁighést bétwe@ﬁ 2900 ané'4300 lux:

. Conover and Poole. (1979) found that leaf colouration
@ﬁ Cordyling terminallg was less intconse under B0 per cent
shade than urder 40 or €0 per cent.;»silisxgg,gg. 11972);

observed that in begenia and ornamental cabbage light shade



and deep shade :1.e.‘20 per cent fulz. sun canpletely'rdmvefﬂ
the leaf colour in beg@nia. In Imrat:lc,n..; d;s ina I%amc.
gk al.. (1973) Eound t;hat cnlgrophyll élwelement :i.n the
:cotyleéonaxy leaves occurred ag 1ighc levels as low as 50 B
" dwux regardiess of the stages cf oeeﬁl ing grow %:h, t«hexreass
t.:?ra*c of anth@cyaﬁins in the hypacef:.yl iﬂﬁ:reascd with 1&3!’1?:

.m.:cmitva :

C@'n@ve:r:and Foole (1977) reported that in Ficus
mnj‘amina' piz;mts chiorophyll content was higher under 40 and 80
Cper cent shade'but_ after six ménﬁhs' indoors chlcrophyil content
| d@ézeaseé by 50 per cent in all tz*éai:zﬂehw‘. ‘When ten indoor
plants &aeré grown at diﬁf@r@ﬂt'li@ht int@sisiﬁies some showed
reduced leaf chlorephyll content (photolabile) compared with
the control cahc.reas others renaimd practically unaz%cte@
(gmotmaizab.ll@). Both Light’ and shade plants belonged to L‘he
ph@mlabﬂe and photostabile grauuﬂ’f. (Rutas 19‘79). Lukyshora
-and B@m&ma? :aya ( 19‘79) ioa.mc:i that:. in Hﬁqﬁem taurica and B UOLYRUS
jammc 28 cmomphyncsse: act:i.v:.ty increased and c.hlomphyll

content c?;ecreased as theu light intensity incxeaged. #r:iéssel‘

et al. (1980) cbserved that in C@d.mem varieqatwn var. pi@tm
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iﬁezaased 1ight aen@rally reduced chlarephyll unﬁ ear@te@@iﬁ
Ccontents, but @i@ not aﬁfecn anthocysnin conteﬁt. Kunut am@

‘Wﬂia er (1984) reported thet in Ligus gvaliﬁalium 1@a£ -
chlorophyll imcrease@ and carotenoid content @écr@ase@ und@f

low 1&@@@ intensity. Shaded green leaves contained mﬁge |

ghylakodd than the unshaded green leavess

Iwate et al. (1985) stated that spathe colouwr in
Anthuriun ahdreamam was determined by the concentvation of

-

anthocyanins.
Fh@tssynthesis aﬁé Dry matter aecumulati@n

‘ ?h@tasynﬁh8$is. the pre@uecian @x food (uugasﬁ ﬁvam

| eaﬁb@mdimxéﬁe and water, in the preﬁenaa of ahlorcpnyll apd
Light 4s probably the most impnrtant of all photochenical .
pr@@@saea. Sunlﬁght being th@ saurc@ ai energy for p&amtu

( i@r mh@u@ayntheszs, the rate and Snb»@@ﬂ@ﬁﬁ dry matter accumule

- tlom in general are found to be adversely aﬁxe¢te& by shadinge

- shading eithex pértial'mr complete was found to redude
the cazbmnﬁi@xidé assinilation and thereby ﬁhé availéﬁle COR
gtructive maturial for plants {Duggar, 19@35. Gaatr@ {i963)
found a lincar relationship between Dhmtasynthasis ané 13 ght.

dntensity at low intensitiess
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Misra gt al. {1968} @ﬂsarve@ increased dry matter
gr@dmetimﬁ in the uﬁshaded 1eaves of b@ugaimviilaea niamn
maa&ink,clgﬁgé c@mpareé th@ @hotaﬂynahetie aﬁfieieﬁcy @f iris
@1&%%& gﬁ@wn at 12 per cent and lO@ geg cent éaylight.
@@;agvad that the phm&@syathet&c efﬁici@ﬂ@y decreased Uiﬁh
dﬁmiﬁisﬁim@ 1ight intens&ty. He also m@;aa@é that an edghte
f@id'imcr@aee {i2 to 100 é@r éen£§ in 1&gﬁt iﬁtéﬂ$ity ﬁesm3%eé
‘in tre&lew dry w&igh% of 1eav@s.~ K@y@ma et a1, (l??ﬁ? ¥eported
that In uiﬁningia Ecci@sa @eep ghade 1,e. 10 and 15 per eﬂmt
dayiighﬁ marhedly reduaed dxy wmiaht accumulatien in the 1eas,
tuber and whale pl&ﬂu-

Milk& at(m;. (1978) ebserved tﬂdh in ?ianu hmajuniﬁﬂ

‘§H&E@asiﬂg shade @@er@age& cara@hyﬁrate 1eve1& in 1eave and -

roots @urlng the pz@&uczi@m per iods The pﬁantm wiﬁh Lhe

highest carbdhydvate levels were those groun in the iull guﬁ.

Caxh@hy@raﬁe accamulatian amé thﬂgﬁyhjll reﬁuc»i@n were asgo=
clated wiﬁh water stress in. sum plants of Ficug egiamiﬁa,

. but there were Do atrés§_re1ated changes of cazb@hydraE@ or

chloroghyll levels in pléﬂtsvgr@wn uﬁéér'§7 per cent shade

{Johnon etal 1983).



Hoflacher and Bavuer (1982) reported increased photo-
ﬁynth@tic rates in the leaves of Hedera helix, under high light

intensities. Shen and Secly (1983) reported that in B ex@nia

@btuﬁifelia, reducing the light intensity decreased plan& &sesh
and dry welight but did mot affect the leaf nutrient @@@teu@,

Effect of shading on f£leuering

In the process of flower bwd differentiation and ini&ia@
tdon the photoperiod plays m@éﬁ dmportant role, rather than the
intensity 6f lighc, Houwever, Duggar'ilgos)'psiﬁteé eu§ that
the £lousrs ﬁighﬁ develop on plants exposed to partisl Light,
but gererally in such case it would be delayed considerebiys
.@@uriey (1920) observed that shaded geraniun and'nagezut&&ﬁ
plants put forth only few blossoms compared to those in Ehé

’@p@ﬁo‘

Binert apd Box (1967) reported that licht intensity of
75 and 50 per cent during the forcing pericd had no effcct on
Elower bud ab@ﬁtﬁ@n, bloom size or forcing time of Liliun |
;mngiﬁlmrg@. However, 50 per cent light intensity zmsul&ed

in decreased nunber of flower buds and 75 per cent had no eﬂﬁe@i
on initiation of flower buds. Hirol gt al. {1970) obsecrved
that &n Aghelandra sguarross plants, flower bud formatien wab

ﬁeyendcnt on iight intensity and did mot ocour on m@re ahm@ea
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plants. Kapame and Tagi (1970) observed that in cucumber 5@
émd 75 per ceﬁt sh&ding lowered the preportion of female flﬂﬁ@rs
'im Tex ggggﬁiiflower proéuéti@n was reéuceﬁ under heavy shode
ing i.e. 92 per cent (Fréetz and Dunhanm, l@?i). Boula gt al.
(1973) provided three different levels of shading viz. 25, 50
apd 75 per cent for anthurlums. The greatest.mumber of ﬁi@%@gs
. were produced with the least éhaﬁiﬁg ba&‘ﬁhe‘flower gual ity
was better under heavy shading: | ‘ | |

In a trial with Impatdens wallerana var, p@t@r@f@ﬂa'
zimmer (1980) observed that a temperature In the ?ange of 14
to 18 degree celcius and 16 h at 16 kix gave the best foliage
colour, while 26 degree ealcius and 16 h at 6 kix produced the
greatest number of leaves. Flower bud formation vas greatest

at 18 degree celelus and 16 h at 6 ki,

Neli ggigi;-(lgal) £ound that'ahading reduced the
‘nunber of £lover heads in chrysanﬁhemum and delayed f£loweriic.
Conover and Poole {(1981) found that flowering of Sagntmaulia
ionanthg (cv. lnge) csasecd whén the plants were transferred
to interior light levels of .5, 1 or 2 kix from a green house
at 13 klx. Plants placed under 2 Kix flowered after 2 months |
while plants under 1 Kix £lowered after 6 monghs. Only

minimel £lowering occurred at 5 klx after nine months.
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®im and sang (1982) abserveﬁ that Salutpoulla donanths

Flanta subjacteé to 75 per eent light &nneﬂsiﬁy did not
Tﬁl@wez: at ails and under 25 per cent, l@wering was very ps&r.
At 6425 to 12:5 per cent peduncle numbet, £lorets per @@g&ﬁg&g

and £leower diameter were highests

%@ﬁ and ﬁalevy (1984)-@h@@rved thaﬁjanaaé'cause@ by |
a dense 1@&* canopy rﬁﬁuced sprouting of the thizd axallaxy
b f@gnaﬁi@n {from the top) on decapitated rose {ov, na v dmba)
branches in compar isen t@ l@wﬂ shaded bwds on bramﬁhes PEOe
aruﬁing above th@ canopy. and sparsely sp@m@d. ‘It s @gm@?wﬂeé
‘tbat l*ght &ﬁﬁe@te ﬁl@w&r ng in twe ways. The effect ®$ bu@
. sprouting is r@lat@d mainly to reds cap Eed ratios wnﬁlg Lbe
. effeat @n_fiewer,ﬁevelayﬁng is r&laheﬁ ma&mly to photon £lug

densitye



MATERIALS AND METHODS
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MATERIALS AND METHODS

Investigations were taken ﬁp %éth aﬁ?iéw‘ﬁo stﬁ@?iﬂér a
the effect of various light 1htensitieé‘cn the graﬁth and |
Sevelopment of different indoor fOIiégéfané flowering plants:
The experiment was conducted at the Department 6flﬁbfﬁiaultéfe;

College of Agriculture, Vellayand.
The fcllowing ornamental follage and fiowering pianta;’

were chogen for the study. A descriptlon of the plants amd-

their general growing conditions are given below.
agleonema (Agleonema costatum Veditch.). Araceae

It 4= also known as chinese cveroreen. This attractive
perennial has dark green lance shaped leaves. It will thrive

well if protected £rom direct sunlight.
aleccasia (algecasis cuprea Koch). Aracese

It has heart shaped leaves which are olive green 2bove
and light purple bélow. It comes up well under semisheded

locat i@ﬁS .

aralia (EFolyscias guilfoveld yictoriac Bailey). Arallaceae

The 1eaf is composed of one to several large round
green leaflets with serrated edges. It usudlly heeds 8

éairly sheltered position from the suns
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Balsam (Impatiens wWallerjans sultandd Hock), Balsaminsceac.

Canmonly kﬂ@ﬁﬂ as busy lizzi, this plant produces &
profusion oﬁ'geﬁ, pink or mhite £lovers., Zﬁ"this study, tﬁe_
varlegated type (in wﬁich the flower is red blotched with :”
white) was used, ‘In winter the plant can be put’in‘ﬁuil \
light, while in summex;'it hag t@nb@»gxaaact%@,Er@m’ﬁh@'hﬁﬁ

Elille

55} Link;}g B@g@ﬁiﬁc@a@f

Begonia ﬁ@éﬁ@ﬁéﬁ M”“a@iALHMW

This low bushy wax begonia has dlossy greeh or Lrown

purple flushed Jeaves and pretty little pink or red flowers
‘which may appear on and off tivougheout the yeargl Begonde

prefors & mnolst aimosphere and shaded sicuation,
Chlorophytum (Chlorophytum comosum Weod). Lillaceas,

T& has long, erching, green and white striped leavass

It can tolerate both shade and partiel shade.
Coleus (Coleus blunel Benth.). Labiatae.

It 4o one of the prettlest of foliage plamtss It heo
a wide vaziety of colour range for leaves, most popular being

shadés‘of red., Such types which ean thrive in @artial shade
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was uscesd in ﬁhié'étuﬁys Tqé pianks dn @éﬁéf&l regquise ﬁu&l

sun 1ight for the development of good coloursd

=

C@x@yline (Cordvline tormipalis Kunths)e LALiaceae.

These are tall erect plants with a  cluster of
leaves towards the tops The leaf color 1s green £lushed with
reds The plants remain colorful in semishade, Demse shade

bringe sbout a dull coler.

vieffenbachia (Disffenbachia Eicgg‘sch@ﬁt}@ Araceaes

Usually referzed to as the Dumbcenes It has chiong
green leaves which are patterned with large; creamy white

Blotchess They grow well in partial shades

Dr&@@ena.éﬁracaena»saﬂ@@riaﬁa Hort: )« Agavaceae,

It is also known as Dragon plents Its glossy dark -
green legvas'h&v@ two siiver stripes running from the base
o the tip. The varlety veguires shade and cannot tolerate

the suns
tarenta (HMoarants gebrins Sims) Marantaceae

Its leaves lie horisontally at day time, but at nlthe

,they becons upright 1ike folded hands, Hence khown as preyer
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pliants The leaves are vggey(;i.sh green with lighter ‘\?@&%@ am’i :
Big brown blotches which in E&a@ turn dark green. Marapta

comes up wall in warm semisheded 'p@aim@ns.
Rhoeo {(Rhoeo spathaces Hance). Comnelinacese.

Its lance shaped leaves are dark creen, with reddish
purple beneath. It prefers semishaded situations,

Plecmele {Pleomele reflexa Lam). Agavaceae

Its rosette of dark green leaves agranged alohg the
madn stem makes it an excellent decorater plant. Meodium Light

conditions are preferrxed to by the plant.
peperomia (Poperomis gbtusifolis Hbk.).piperacene

The @@:ﬁfp&'@t growth of this é@m& sueculent plant males
it an exmcellent £oliage plant. Moderate semlshaded conditions

are required for its good growth.
V@wbem Werham _im@isa Hook. ). Verbenaceae

Though a perennial it is usuall iy rajsed as an emnml.
Flowers @pgﬁar in mapny colors wﬁ@h as red, pﬁ.ﬁk, mauve otcs
in thic study pink colored type was usseda It needs high
1ight for its growth. | -
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- The plants were groun 1n 20 e pats. A standand'
patsnixture (soil, sand and compost, 131:1) was used. They
were watered regularly, and pl aced under optimum canditimﬁs
of light and shade till full establishment, After Sull
establishmenu, the uniform plantO vere selecteﬁ and eubjecued

-0 the f@llowing treatnentﬁ.
Treatments

Treatment 1 < TFull sun {Control)

Treatment 2 - 75 per cent sunlight.
Treatment 3 =~ 50 per cent sunlight
‘Treatment :%é, - 25 per cent sunlight

. Treatment 55 =~ 10 per cent sunlight

. The experiment was laid out in a Completely Randomised Design,

with the £ive treatments replicated four times.
provision of shade

A temporary structure was constructed with g.i. pipes,
and the top and the sides were covered with layers of wide
mesh gunny cloths The plants under the treatments 2 and 3
were placed inside this, structure and the rest (4 and 5)
inside the Mandapam. An 'aplab’ luwmeter was used for

measufing the light intensities, 'Freqneﬁt checks were made
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throughout the experiment to maintain the iigh@'inteﬁsiﬁéé
" at the level of the treatmentss 8 R

' gbservations

Vegetative characters

The £ollowing observations vere made at periodic

intervals for elx monthse
éiamt.ﬁ@ight

Tﬁa h@igﬁé é§ the ﬁlants were m@asu§ed.£rdm‘thebbaé@
@ﬁiéhe giant to the tip of the topmost ;@aﬁ.'
ﬁeag-sizé ,

_Thé leaf area was m@asﬁﬁéééédyhieallyb L
Total leaf production |

The number of leaves produced per plant was recorded
at periodic intervels, except in the case of coleus’ end B

pi @m@&é ®
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. Flowal characters
Time taken for flowerings:

The date of emergence of £lowers in the case of
begonia and verbena was recorded and the time taken fox
flowering after subjecting them to the treatments, vorked
out,

Spread @ﬁ’ﬁlewsring§

Vigual observations were made on the spread of

£loverinde.
Colour of the flovers:

anthocyanins of flowers were quanﬁita@iv@ly estimateds

. pffective indoor lifes

The general condition of the plants was observed ab

pericdic intezvala'

Chamical amaiyéém
E@mmmati@n,ef éhler@phyli, anthecyaﬂ&na and carbohydrates
Chloroy hyli content s

Chlorophylls 'a% and 'b* and the t@tal chi@r@phyil
content of each of the plants were cstimated pericdicaily



(at bimenthly intervels) as deseribed by Starner and Hadley
(i9e8h). The last fully mature leaf was used for the es‘z-;mia#
tion,

A lmown wedght of the repreé@nﬁatiVe sample e@lmcﬁeﬁ
from the plants at randem, was taken in a féart;zr in the
praserice of aceteone, aAbout 5 ml of wdter was added and the
- contents were honogenised, The £inal volune was made uple
10 mi. 5 ml of the solution was taken and mixed with 45 mi
of 80 per cent acetone. The sugeméfﬁmt golution &'zé-s cellecteﬁ
after cenﬁrifuging and the optical density measured, atg two
different wave lengths 645 and 663 rm, Using the f@lwwiﬁg '
formulae the concentration of the pigrent was calculated and

exXpressed as mg g’l,;

Total chlorophyll <. 8305 Bgen + 20329 Ag,:

Chiorophyll 'at oo 12072 Aggg = 2052 Agyy
Chlorephyll 'b°® o 22087  Bgye = 4467 Bggo
Anthocyanins s

The ant:hccyamina vexe emimaizeﬁ by ahe method
d@scribec"l by Ranganna (1977). ‘"‘he initial step was aloaiwl
extraction. A known quantity of the sauple was taken ard
put in | a mendér with the required guantity of eth&jml de HCL.



*‘h@:g were taen transferrea to SBﬁ m glase st.opperea bot:tles
- {aﬂ@ gtored overnight in r@fr.tge:amr & 4°c. It was theh

“@r«sﬂ th:ough mmner é?.mnel uaing Whatman Hoel ﬁ:!.lt.ar |
;,A,papax‘, : aﬁ& the valum was made upto 509 Mo A small, qumtity
- £he ﬁﬂterata was then diluted with ethanolic HCL to .

| -_-,Jyfs’&ﬂ the optical density maauzmmxts within the eptim;lm

. zange of the speanmpbmmer. “The am:hocymin contesc
v ﬁi‘iﬁ‘i calmlamﬁ uaiag tm mlx.ow&ng r@lationsmp and

i

@Ammﬂzy eupressed as mg, &m q "t oe the saml&'

" fotal oD per |
100 ¢ of the : .
saple "= Absorbance _ Volume maﬂe Total

gt 535 am * up of the «
. exkyacts used
for colour
maauremmts

Volume fmﬁ.ﬁ @ﬁ the Weight of the
extract uged x Sample taken

-volums x 100

"h@ a:?@sm:hance of a salm:éon mrat:ajning mgs,- ml""‘ ia.
m&.t@%.a. T - o . o

tore

“*@%eﬂ. anthaayan&m in s ico g .«
. of the her:y = m
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Estimation of Carbohydrates
Carbohydrate content in the leavess:

The carbchydrate conteht was estiméte@'nsing‘:
anthrone method as suggested by Dubsois et al. (1951), The‘
bieaf samples vere digested with 20 per cent hydrochioric
acid. Tuenty ml‘of the dilute hydrachlcric acid was used
f@t'dig@ﬁﬁing 100 m@ of the samples. The material was takén
in a test tube and heated on a hgtvp;ate ﬁor'éS minutes, |
keeping a funnel ét the top of ﬁh@ teat'tube. After coole

ing it was made alkaline with NaOH soilution,
Stock solution of glucose:

Stock solution of glucose was prepared by dissolving

1 gram glucese in 1 litre of distilled water.
Standard glucose sclutions

Standard glucose seolution of concentrétiqn 25 4, G4 By
10 and 12 ppm were prepared by disselving 2, 4, 6, 8, 10 and
12 mi of the stock solution in 100 ml each of distiiled
vater. Fresh Aéthrone reagent was prepared by Aisselving
2 g of anthrone in one 1itre‘af concentrated sulphurle

acid,



ali@wt of 1wl oof ﬁ;he extract was takan m a test

. guna. % aaah of 3, 4 ml of the Anthrene reagent was aﬂd@ﬁa
| :imz,&ng the reagant: to mn é::m f’:he 8ides of the test t.ubev‘ ‘A
: .:Aﬁ et o 3&@@%582@ a g&ass mrble m'z th@ top of eadz tube ufa |
’-.zaf*wmz; 1@3»1 of water by wmxatm. t.he if.ubes wem :@laoeﬂ |
- mﬁ wmiag water bath feor 10 ﬂﬁ.nutes. A reagem. blank uas
ci.}?@:ﬁ@ét@ﬁ aimltaaesuslya me abaarbance of t.he wlut&m
a&’i: 62‘.@’5 om wézs measured-.. ‘Ihe a:mum: gf sugar pmemt J.n the

e—:&tx‘a&t maa ca}.mlated fmm a atandard curve preparea £rcm :
Qﬁﬂ@@u@t |

| ‘ﬁtéﬁi%ﬁﬁéai analyé1SJ‘

| ”ﬂae mean va?. ues :‘:’ﬁ:: the di...femm: @a;:amhem wem

: maimiamﬁ and the- data analysed using the analysm of . ,

, vawuma@ technlque fox c*fm. Thelr signiiimama was tested |
- i:ay P ek (Sneéeaa@r ami caaimram 19&‘?2. T - ]
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RESULTS

The results cobtained on the response of fifteen
orramental foliage and flowering plants to the different

light and shade intensitics are presented im this chapters

Aglapnema (ﬁglaoﬂema cestatun Veitchs )

Under normal conditions of growth, the plante are not
capable of w ithstand:lng h.igh light: intens ic ies. “hé resul ts
~ of the present study indicated that under open cend*tiom (£l
| sun Mght:), th@ plants will remain healthy only for a period
éox hundred dayo and will decline aftervards.

| The mean values for the plant height, leaf arca and leaf
production are gl::esented in Table 1, and the values £or |
chlercphyll ‘a' an& ‘b'. total chlercphjll as well as
carbohydrates are pre_,ented in Table 28

Flant height

Data presented in Table 1 ‘revesled that at the 30th

- day, the ‘treatments T,, T, and Ty were statistically at par
(20.4, 20. 52 and 20,54 respeatively) and they were superiocr
to the other two treatments Ty énd ‘Iﬁ whicil:_i. were also at per

(1978 and 19,65 cm respectively). At the later growth stages



Table 1., Effect of various light intensitiés on plant helght, Leaf area and leaf -
production .of aglaonema at different periods of growth

'-P;'li;anthheight {em) 0V "Léa_f‘ area . (sq. cm) Leafﬂuprcductibnv :

I.nitial - _17.40 e ' - . .- 38465 .. .. L 3450

Days _after"treatment o ‘Days after treatment Déys af.t-er t—:éeatmaqt

Treatments _ R ' o o : ' o o
.. 3. 60 - 99 1200 150 180 = 30 90 - 180 30 90 180
Full sun Ty 19.80 21438 22,53 23,30 = = = 43,17 65.60 = 450 TeT5 -

75 pex cé_n‘t
light T,

50 per cent

20.40 21,63 22,58 23,30 25.63 27.20  43.80 67.25 96440 6.25 10450 15400
light T, - 20,52 2155 22475 23,30 25,43 27.35 43,00 66,45 100.85 6450 11,75 . 18450

25 per cent ‘ SRS S e ) X N
light T, 194,65 2103 22433 23,28 25,43 27.35 44,05 66425 105.45 6,50 13,50 19;75

1o per cent o o TS U
light T,  20.54 21,15 22438 23.25 25,33 27:00 45,37 69440 108,41 5,75 14,50 20475

C.D. (.05) 0,257 NS NS NS NS NS 0,543 0,796 1,168 0,825 0,825 1,134

S.Bs 04085 TwiTi Tm [0 Celud CellT Cwlli 04180 04264 00379 04274 04273 0,368

Dt
2N

e
T
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- shadding had no significant influence oR the height of

aglacnema plantse
,ﬁeéf‘axaa

The daﬁ%af~“\'ﬂﬁémat@@ that plants émt;m under 10 per cent
light (T§3 had significantly larger Leaﬁ area ‘{108;41 8 cm
-at the 180th day af treatnents) cmraf:ed m @thers. iAH@ng
_Otﬂ@? treaments no dz.stinct txem could be elueidateﬁ. ”

Leaf pr@@mﬁi@n "

During the xix:se; month sf trcaunmnt, the plants kept
underr open e@n@itims (Tl) pmdw:e& %:h@ mingnun number of :é.ceavéa
and those under £airly high shade level (“%. 25 per eent Light),
the maximum. At the ‘next two stages (90th and 180th Gay), the
nunber of leoves were found to increase steadily with Increass

ing Ancensities of shade (upto 10 g@x cent 1ight)
Chiorophyll content

v&éua‘a obsewatioﬁ :mc‘:licated that the plents kept
zmﬁez shaﬁe medﬁma o :i.mzerase shade) had dark green léavess

| The :il&li:a «alsea revealed 'thas: pl,antg grown under 25 p@x cent
ii’.ght (T,) hed the higihest total chl@r@phylz. content apd

" thogse grown in the cpen, the lowsste A simiiar %:rend was
cbserved in the case of other two conponents chlorophyll

‘e and'b'.



Table 2, Effect, cf varicous light intensities on chilorophylls "s' and b} total @al@mzmjm

(mg g~ £roch welght) and carbohydrate (per cent) content of aglaonema ab
different meﬂ%mg @ﬁ gmmh

L

ﬁ%@wﬁgﬁ Sat m&@@hﬂi 'L T@tai Chiozophyll G x‘mhgzﬁmtea

Initial wvalues 9.@»’ : : » 11,60 v 2R.20 L ?,.ﬁ@

Dayo aﬁ."z. i t*eatmm ' ay:a 312@.@?: f:zeatmenm Days after %:xemﬁ.mﬁ{ -

Troskments : . o e Ater six

. 60 %20 180 60 - 120 ieo &0 iz . 180 {m‘xﬁiﬁs
 Full sun ‘m 1,52 k53 - 150 LS50 e T 2.5 = S

?Sg@xeemw. - S : : .
light Ty 55 990 13,20 7699 31,50 10030 13,46 2098 22,43 . 308

1@&3& 'X’S 6045 007 1736 7428 15,50 10,35 13,43 24,38 2B.B .. %34

Eﬁpera%t,,_ e . ‘ . o
light 7 %a 8s08  L0ed7 -'3.7.53' 945 20,28 16,18 18,68 30«75 4.35 - 2625 .

o p@r cmt. B , : , ‘ o :
ligh ?to_.@B 9406 10647 9418 15423 20428 1650 246445 30685 . 346

c.m g.es.) 04220 0160 0535 0,273 0,289 Ce289 0,283 €222 0279 . . 0.126

.ss_,rs;,_m | 0076 04053 0,173 0,050 04096 Ge003 0,003 0,073 G090 - Cs0dd

62
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carb@mv@rams

The data pres@ntcaﬁ in Tabl@ 2 dica not z:eve&l aﬁy
definite trend Ear the total soluble carb@hydmte content
of varicus i:re&meﬁts. , ‘I‘he maxim&m valuess were recorded E:w
th@% pl«antas grown ur@@r intense shade €10 per cent l&ght)
arﬁ the mm:%mm by -those under cm;aratively high shade .
(25 per cent light). The other '%:E:eaments vec@m’ieﬁ :m%:@sw 4

mediags@ valuesy.
Alocas ia (Amcaeia cumgea K@@%ﬂ

Alocasia umle.., mrma.l cmzﬁi%:mn f:m':%.ve@ well under
subdued light intepsities. The glan‘@uth@t were kept in
the open survived only for thrée months. The leaves lost
@@itf:&l@mphﬁl » became yellowish and Vu:s. timately m&:‘m@ﬁ

@f »
PLant he:i.ght

Shanng i‘faad sigmf jcant infiuehce on gzelaut heﬁ;ght.
The éa&a pres@meﬁ in Table 3 revealed ..ha%: plant helght

: steadily. increased With Ancreas ing mtcansﬁ.ties of shade.. The

.maxﬁmw,a height was reeoxcied by the plam:,s grown urder 10 {3@5‘: ‘

cent light (60.13 cm) after 180 days of treatments



Tamm Bs Efxmu ei.‘ variocug Light int&mqitzes f.m 133. ::m:. h@ight, leaf ama, ané leaﬁ pm a@m:on
of amez@m = ﬂﬂ’*ﬁ@.‘t&ﬁ?ﬁ pem.@ds gf'@ e

‘ 233_&a helght (czm) T Léaff area (oo cmd T mm @m:,‘@mf’ o
Znitial ‘lg - i ‘ o e

' walves §,68 - T B1.60. TS5

) __Days after treatuent " Days after treatmerd D&ye a.s:u@s. Lreatrent ;_
Trestments : . : o
| 3 - 920 g0 3w %0 L80

_ 3 60 (g0 1z0 150 4
Full gan @y TelS 16,55 26e%B = = = 100,63 263,18 = 295 550 . =

light T, B.08 15675 25,25 36615 46,90 54,80 106,23 270,18 3I0.05 350 0o 10,50

50 per cent S , o o ST e
light TB | BeD5 1T,05 30e2D 40,38 48,60 5670 112,75 2799‘53 33@.2& (4{95- 89; 1350

light Tg T35 2008 3CeT7 42,10 45,93 57,95 11725 285,78 344.23 4e 25  Te5O . LOLB0

10 per cant T L '. . - ' ’
Light TS 10,18 21";% 32,65 43,20 5,1..»1:3 6013 128,720 292.15 35333 5.2‘5 &35,%@ 13,75

CaDas {g@%} @02‘@? Qa& &3 oﬁ%‘& Q.S@@ 00% @Q%@ 005@8 y 908@2 3012 Q@@z DMQ“B& 0%1

S5 0u0B2 Ooll5 ©,197 0,188 0,098 0,117 0,169 0,256 1,020 0266 0:300. 02279

e



4kea£‘are§ R

‘K‘k‘i@ dezsf;a (Tam@ 3} alse s showed a R nifi&ant incresse
in leaf area as tnc«a shade mmmﬁty was iﬁcreaseé. The f;z:'eﬂfi .

followed a similar pat‘h as that was e:sbsewe@ ioz: plan%. heﬁ.g%‘-t.
Leat production

"Ehéplam;é 'g?g'awn md@z: 3.@ wr cez'at m@m &'T5) pméuceﬂ
_ﬁ’h@a largest mumber of laaveca (1@@1@ 3)s This was c?;.@ @Z.y
£ol lowed by tha.me gr@wn under 50 per cent 13.@11‘3 (2 3. The
cmallegt. leaf munber was shown by those plama kegai: ﬁ.n @2’3@2‘5

(Tl‘} wvhich was inferior m all, ﬁhe @ther ﬁreaﬂmnt

ﬁa&emphy‘i 1. c@ntem

.

- The tzaa «f:m@mgsmfn cmpemmtg tal an@ ‘b‘ as ﬁéezﬁ, 4&@
mn' total @M@m hyll wzare found afﬁx,a'te@ by wax:y;mg intens.
aities of lé.gm: (“’ame éﬂ. Viaual @bezezvaﬁé.@m aiso indicated
¢hat leaves of sshaée gr@wn galmnta ‘had dark gz:eemz: leavea.

| G;m.@mphyli contents ;&nczrmaaec’i subs hamiuuy with amﬁ_mmm@

intensities of }.i'cﬁx*v*:'.?

- C@ﬁb@hkurﬁ%;@a : | o
The data have been g&e..;@med in Table 4. The treatment
' were statistically at par for the total content of solublie

earbsiaydr atage



Table fe

(g g
Q&Ki@& a

Eﬁﬁecx of wexlous iz.gm ,.mt.ensitﬁ.eﬁ o

Erash welght) aﬁé caxbohydrate iper r::mb} content ©f almzass‘»a o dlfferant .
of @mz;tb

chlorophylls

Initial velues

Qﬁl@@mi&%i ¥ A

2,30

¢hlcozophyll *B°

E.Jﬁ

Total Chiopophyll

ﬁas;.a twtmsi‘ *hge skinent

mays aﬁﬁ,@r txe&mﬁ

Days after tyeatment

Tregiments

Full sun T-l»

75 par csht

3 7Y
light T,

50 pexr cenk
light T,

2 per cent
light T,

10 per cent
light Tg

Cals, (405}

5. E:':m

)

2035

2!33 ’

2620

36,30

4,28
- 9’&.@‘5? ,.
Qe056

120 .

3@@3

£

*
(313
ot

. 4453
@i%ﬁﬁ
Deld2

180

e

5,35

6ed5

8.03

778
'}pSi& .

0,608

60
1.18

1.23

2,18

2018

1,33

Gel22
@:.@ '

@2@

3528
4;13 .

%QZ&

4eB0

5023
0498
Qe 165

6423

8,18

9.13

04285
0082 -

4425

5.38

5458
06 248
0802

120

He IO

TeGB

S¢38

S 00

9@@3 ,
185317
0 B2

iso

10453

12,37

16420

?#3@.3&@
0345
0eldi2

» botal chlozophyll

_Coxbohydrekes

Ager 8ix

&8



aralia (polyscias guilfoyeli wvictoriae Balley)

Usually the plants pr@iers partial shade but it can grady
get acclimatizeﬁ to almost £ull sun light.

‘Plant height

The data ;resuntgﬂ dn Table 5 shaueﬁ that at the
30th day of treatment, plant he&ght was ségniﬁicantuy Anxlu»
enced by the treatment 42 (75 per cent licght) anﬁ'this wag
sugerior to all the other treatments, DBut f£rom the SGth day
ommards the trend was rather different and T, (£ull sun)

" excslled the other treatments (Fig.l)e
ILeaf area

ﬁaté revealéd that (Table 5) plants gxﬁﬁm in 10 g@ﬁ cent
L ight (D ) had gigni ficantly larger 1@&5 ered at Qéﬁh aﬁ@
180th day of treatment(lo,74 Seom amd.zaxal 8g.Cm respectively)
At éhe 30%5 day, Té and Tﬁ werelﬁonﬂﬁ statistically at pary

The QLhQ& treatments recordeﬁ lower values ﬁoz lecaf aveas
Leaf production

- The mean values are presented in Table 5¢ _n@af'pz@@ua—

>

tion was not found significently influenced by the shading
treatments at the 30th dnd 180th day of treatment. At the



Table 5. Effect of warious light intensities on plant héight_. leat ares, and leaf production
of aralia at different periods of growth ' '

E?lmt.height (cm) , | . Leaf area (eq. cm) Leaf pm@mt%n

Initial T 19,60 ; - , s
values e 20 0 A | ©e80 o TS0

_Days after treatnent  Deys after trestment Days sfter tredment

Treatiments |
- e o 120 1so 18 30 9 18 20 90 180 .

. Fﬁll Eﬁm Tl 190 40 . %07 ‘g@aag 47.13 55'68 ’ ﬁg.% 57.95 13. 32 17‘ 66 9‘5‘3 1 3“53 22‘ 75

() per cent ' '

light Ty

50 per cent ' ' ' o : : A o
light 'TS 18,95 ' 27.55 34,03 41.05 46.03 52.33 9495 15.86 20454 10,00 15,50 22,50

2043 30650 40,70 46,10 54,55 60.05 9,50 13,18 17,85 10.50 14,75 22.75

5 per cent. ’ - o ‘ : ' ‘
light T, 19423 24,13 29400 325,75 39.43 42,63 12,23 17,53 25.09 10,50 15,50 23,50

10 per cent R B ,. B :
light Tg = 18465 24,20 29,13 35.25 39.50 - 42063 11,48 19,74 28.81 - 9,50 16575 22450

CoDe (405)  0o675 0,723 0.658 0.968 0,690 14149 1,050 0,536 0,362 N5 3,260 NS

SeBey 0,224 0,239 0,219 0,320 0,229 0,382 0,349 0,178 ‘0,120 — 0,418 _




Table é: Bifccs of '%?'m‘ fs;ir‘ht intensities on cl’:m:@wyns ‘a’ ans:% 'b‘. tatml ﬁ‘a ‘:;;,;-1;
{ing q"‘l- Erodh 1 f:;i_;ﬁaﬁ ané anmhyﬁmﬁe ¢por amt)mmm@; cf caraliaz & SiFfcront
parmﬁs p ﬁmxﬁ?i ) L

mz@mgphyxi °h‘ ) | ‘i’aﬁa& ﬁhwraphyn f«wﬁi&:‘@@ﬁymmé 3

Tnedal values _ 598 B S F“;-f,,«'&»ﬁ T
_Days sfter .ﬁﬁﬂaﬁﬁm& Days #wz tmatmm Days aftes trostnent o

S T ee im0 60 130 180 0 60 . 120 180 == enhe
Full sun Ty SaX0 %I 6460 4.25  8:25 6433 10,53 1175 12,60 480

% peccent - . e

Light T, B G0 Ba28 4.3 6e35  4dS 10,65 12.45. 1300

sarm cent T T o
- zgm: Tz | G870 5435 9.38  6.55 965  B.45 13,33 15.00 183 4TS

uqht s;, ©8eEh Ta0F 023 6,58 9,65 . 850  13.45 15.35 18,38 4.3

m*mrcmt I o ' L :
Light Ty TeB5. 5445 D028 6465  Tabl  B,50 1355  15.48 18,63 453

Colls §405) CoZOL 04300 ©,223 0,283 -@.zm .é:.;&? 0,281 0,843 Cod30: Gal4T
SaBag 0,000 9,120 0,076 0,094 0,072 0,063 0,080 0.147 0,43 5,008
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Qﬁﬁh day, hovever th@_planﬁs.kept in the open condicions
(7,) were found to have significantly lesser mumber of

loaves compared to those kept urkder the diﬁﬁerenﬁ shade
levels. Am@ng the @i§£exent aha@e lﬁvels 13, Té and TS'

valu@a were statistically at pary
Chiﬁﬁéghyll content

The contents afgtcaaivéhieraﬁhyll {Tabié 6) aﬁcﬁeﬁ a
steady igcxeaﬁe; with decrease in zi@hﬁ iﬁt@ﬁsiﬁie&¢ ?h@‘
gncrement in chlorophyll céhtent f@ii@é@d a regular sequence
when the light intensity was nrap@%t lonately reduce@ ﬁxmm

open sun light to 10 per cent sum lights |
caxbﬁﬁyaﬁates

Ty (10 per cent 14ght) was found significantly rsw"ef‘iaz
t@ all ath@r treatments for &h@ total aarhmhyérhte m@nﬁ@mt '
{4,583 per cent)s The carb@hydraae content varéﬁé from 4,16 ?G»

}eemt to @;53 per cent among the £ive Ereatments . (Table @);

A\l

Balsam (Eﬁm@tiens wali@riaﬁa sultanii Hook)

In the namma? c@ﬁditimm the plant prefers t@ Grow
uder shade. The prea =314 a%udj reva&l&é that ﬁh@ mlants

rajsed in the open condicion ramaineﬂ in fairly m@@ﬁ c@PéﬁQﬁbﬁ
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har@&y ﬁs:r: tuo months. Thereagfter %:h@’ exhibited &?i?mz'?zms
1ike mavy defel iation, reduced ﬁw&rmg and weakened stemsz
(Pi%e 13.

Prlant helght

The plants grown under 50 per cent Lighe (stwe
gmmc% significantly %:a:ﬂ;.ler than the othe treatments ai: alz. |
stages of growth (Table 7). The plants gr@wn under £ull sun
(TQ and ‘7% per cem 1:?.@% (T ) recordedl iow veﬁ,u@@.

fL.eaf srea

Data revealed that plants raised under 50 per cent
-ghede (”33 had sigmfieamly larger leaf ares at 511 the
growth Staget. At the later growth stage@ {120th, :&ﬁ@m and
igoth day of treatment) the leaves of the plants gmmx%
under 75 per cent J;ight had the smallest leaf area ("ab}.e 83,

‘Spiead of flowering

| The plants grown uwader 75 per cent light level had
the greatest spread _’ of flowering (Plate 1.‘3_.

Colour of the flowers

The £lowers under shaded conditicn developed an

intense red ceolour.



i

- e e et

Plate 1. Effect of various Light intaasities on
: the growth oi balsam

T, o~ Fall ‘smiligm:'

T, = B per ce#t light
Ty - 50 per cent light
}r,4 - 25 per cent light

5 -~ . 10 per cent light



PLATE 1 (X O0-11)

= IS - - e s
U 1 s g e e *& : 3 "
; TN SRR




- bals:;zm at Gifforont mnrio&s of gro whh

Table 7e Eﬁ:ﬁaci: ol vwr\‘“aﬁ Light. Intensities on plant he:ight and antho-zyanin em:tmu af

Inttdal DLt ?ifiki’xéihi;\ (om) _ anthoeyanins {(im 150 ™)
valnes 20468 | _220.@@ N
. Days ait:.cr treataent Days after trooboomt
Trestnents N . ) o
' 30 &0 . B0 120 150 i80 60 120 180
Full san Ty 25430 30,62 36413 © = - - 214,50 .= .=
75 per cent ‘ ' . 4 i
light 7, 27425  31a48 32,78 34458 30488 38,30 281,50 7462425 - 514,00
5O per cent. ) o o . - "
light Ty = 30a68 306095 41,58 46054 S5Ly10 53,35 304450 . 496,75 530675
25 per went K . : S ' |
_ léght T@ 2530 - «3:{,’10@% 35635 43 .5 ‘3-50@3 ‘ 48099 295059 4?40@‘@ ' %5}34.75
10 per cent e . | o | ~ .
Light T 25,53 21,080 .68 40,55  45.03 48.85 304,75 508400 ,bm.z,%}@
CiDe (403)  OsBE4° 2,136  2.05  Ce609 1,070 0,536 40380 2,650 4,020
Selie 00278  Da709 04348 0,198 ©£.346 0,174 1.453 0860 1,300




‘Teble B, DEfcct of varicus light intensities on leaf area and carbos= -

hydrate {(per eent) content of balsam at JAE ferent PEriods .

of growth

 Leaf area {(oge om)

Carboliydrates

CIndtlal values - 3623

Days after treastment

Iresthents

&) 90 . 180

75 per coat Mght T, . 5,68 10,33 14,13

L

50 per cent Light T BeBO 12,63 16,65

&

25 per cent light T, Go83  Be13 11,70

o

10 pex cent ldght 7 €925 8¢58 12,58

L

Cole £405) 0,330 . 04533 0,952

Selim = 3 0109 0,177 0o 304

After 9ix months

3‘0; 3&.‘3

0F
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" anthocyanins

The plants grown urder intense shade (10 per cent
licht) had the highest anthocyanin content of flawexs {Table 7).
Vésual‘observations_alac Indicated more red coloured Elovers
in this treatment. Increased varicgation of flowers {white
colour) was cbserved in plants groun gn@e:_VSAper eent‘iightg.

They also registered the least anthocyanin content,

Carbohydrates

The different shade levels vere found statistically
at par for the carbohydrate content {Table 8), - The variation
in carbohydrate content was'quite low &manglﬁheftreaﬂments

(330 to 3.32 per cent).

Begonia (Begonia semperflorens Link)

‘Thie plant unﬁer normal canditicns prefer@ to grow
in shade. Direct sunlight is detrﬁmental to the growth of
these plants. The present study revealed that umﬁer_@pen
é@néitions the plants develeped an unhealthg appearangce
with more crinkling ard marginal scorching of leaves.
waéver, the colour of the flowers vere f@uﬁd intensified

under high iight intensities,



PLant heloht

' 'The plants ﬁhaé fecaiv@@-ﬁa per cent licht (Fig.l)

were tal;&r’thén_ﬁhose groun urder the other light Iinteh-
citles (Tabie 9). Houever no definite trend could be

| observed among the ’cather'ﬁreatméﬁm; 'E%t-‘-%ﬁé'l%%ih;éiay- OF
plaﬁﬁimg-@h&-&f@&ﬁm@ﬁtS‘Ti*(fuli*suﬁ3,i?2f§?5-@ezve@nt.iigﬁ§}¢
Ty (25 per @emt‘light) am§>Té {30 per e@éﬁ li@ha) were ag pie.

Leaf area

The ieaﬁlazea recorded at the 30th day {Table 9) was
highest for the plants grown umder SO per cont light

(30,68 sg.cmde But as the age of the plants progrm&seﬁ,

the leaf a2zea showed a e@zz@s@@ﬁﬂ&ng increese when the Tight
intensity was p@@parti@ﬁ&taly-ﬁ@eg@asedg The plants grown
urder 10 per cent light xegist@réa the hidhest valuss at the
9éﬁh and 180th day of treatment (56335 and 75.23 sq.om -

raap&c%i?e&g?.

pays . to Slm@rm@,

The treatments, 75 per cent idght &&3) and 30 per ceub
| 1ight (&3) raqa&reﬁ only Le&ser ﬁumber of days for flowering
{7.25 and 750 respestively). Th@ p&aﬂt@ F@pt in open (7 )
reqmixad more days for flowering (1%.&). The ether o treats
ments that received low iilght intensities gave incexmad&ate

TalueBe-



- Tgble 9, Effect of varlous light intenaities on plant height and leaf area of ﬁ.egym:&a; at
. different periods of growth _ o

Plaﬁﬁ he&g’lﬁ (cin) c @ » I-leaf &rea is:hio Cﬁ'})‘ff .

‘Initial values = - - 7460 - ’ | g ‘13"48@- N
| Days after tx@atmnt o Days sfter trestivnt

Treatimen 'i:_s 3 i
30 =l 90 - - 120 - 3150 iso »‘30 514 180

Full sun T,  9e70 © 17435 24423 29433 31,48 34,26 15,88 26,13 46.20

‘759&1:0@&1:_ o 7 - o
light T, ' 9635 17640 24,50 29,30 3L.45 34,30 17,08 33,83 . 48,15

50 per cent - ‘ - S
light T, 1003 18,25 25432 30433 33,35 38,78 30468 45,93 62,23

25 per cent

- light T, o 9435  17.50 2425 29,30 31,45 34,45 28,03 56,18 74,15

10 per cent e | | ‘ o
light Ty ‘ 928 1"7_.% 24,25 29,15 31,13 34,35 28,95 56,35 754623

CaDs (oC5) | De279 0,169 0,225 0,148 0,208 3,380 0,691 0,547 04880

SeEe m o . {:‘e@g A 0.053 Q075 06049 0,069 1,124 Oe 229 D .182 0,295

&V
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Spread of £lowering

The £lowenlng period was more for plants under opehn

conditionss
Colour of the £louers

biﬁt@ﬂﬁﬁ red colour could be detected in the £louerE .

under more lﬁghtfiﬁéengitiés§' 
_Anﬁheayaniﬂs

A charp decline in antheﬁyan&n content was . d@t@@t@a
with decrease ﬁm &i@hﬁ: intens ities ("'abl@ 10} o This
ﬁ@@liﬂiﬁg trend was observed upte 10 per cent light at the
30th day, and uptao éilgar cent lloht at the 90th day. &t the
160th day of treatment ¢he anah@@ya@im conptent was sIMS for
 p;aﬂﬁ$.@?aun under 35 per cent aﬂﬁ i@ per cent iigha,(lég Mg
100 & . | | |

éazbwhydrdnes

&h&@ﬁmg dia nmt sigmiiicaﬁtly affect the earb@ﬁg&r&ﬁe
contents (Tabl@ lD). The var&ati@m %ﬂ carh@hyératm conLent

was £rom 3.43 to 3.68 per cent among ghe five troGtmsntss



Table 10e Effeck of variocus light .iszf::\erisities on anthocyanin and carbo=
hydrate content, as well as €lowering of Begonia at Gifferct
poriods of growth - ' :

hnthogyanins (ng 100197"1) h;ﬁgg"&s' o R
» {per conhl. nays o

Initdck walués 301,80 | 3020 ﬁl@i’érlﬂ&

Days aﬁt.@i*.“ trestrerd
Trestients
[ O - |

Full sun Ty 326,50 343.25 ,35&;%593 3450 14,00
75 per cant T, 303,75 320,25 334450 3,43 | 7425
50 per cenk Ty 264,50 292,50 30450 3655 » 7,’;’50'
B per a@mt T, 0 163.00 173,65 183,00 368 10,00
10 per cent Tst 1537 174,75 183.00 . 3.68 11,75
CeDe 005) 2,506 2.\2509-» 3425 NS le26
S.E | 04831 0,733  i.080 @ - CudlB

457



_C?z.}..grophy#ﬁm (Chloreophytun comosum bﬂscé‘_)

It comes up well under partially shaded conditions.
R Visual observations revealed that under intense shadé » :‘f';he

leaves tend to be narrow.
Plant height

The plants gfown urder 50 per ceni:.'shad‘é”(f ) were
£eund to have greater height (Fig.l) at ail 1 ‘the stages of
c;axowth except at the £ifth month. "‘h@, ©l ants grown under
e:spen conditions (‘I‘l) recorded the ] indmum values for plaﬂt |
height (Table 11), | |

Leaf area

A

The plants grown under £ull sun light (7;) had

significantay .anallc.r»lem. area compared to those under the

four: shade (Table 1l). Among the different shac’ie levels,
T‘a and Ty were found s’catn,stically at par and they vere

supericr to the other treatments Tl' '.'i‘.'2 and ':4?3

Leat preduction
The data presented :m Table 11 also revealed that

shading had no ignificant iﬁﬂ usnce czn the maber of leaves

produced by the plant. However, at the 90th andlsm:h days



Table 11, Bffect of verdous light intensitles m plant height, leaf ares snd leaf production

of chlorophytum at different perilods of grouth

, 31?3;51&’3{:_‘.&1@5.63&31: (cm) | Leaf area {scg. om) Leaf prodhction
Initdal NSt P : — : ' i

' 20Y3 ofter treatment =~ Days aSter tyestment  Days after trestnernk

Treatments | |
2 60 90 10 150 8 30 9 180 3 90 180

Full sun Ty 18,90 7408 32413 34,35 30,20 43,50 20,48 49,18 58,18 4o50 11,50 19,75
75 per cont : | | SR :
Light T, 19453 27,80 234423 37275 42,30 44,07 30,58 47.85 70,73  5.25 32,00 19475
S0 per cant | : : . ;
light Ty 23,10 32498 39,30 45.75 45,80 48,25 31.28 48,63 69.50 5,00 41,75  20.75
25 per cent o | S .
2ght Ty 20490 32,13 39,00 43.80 45.50 47,78 32,82 51,30 71,50 5,56 13,00 20450
10 per cent o B S o - |
light TS 2@.63 320 3@ 38.85 43.88 47.75 . 49.@5 32.98 51.@5 . ‘7@ .88 4.?5 i 1 ’?5 2@.75
C:D. (405)  04536° OeBL7 00914 2313 0.83L 0725 0,678 1,164 1,030 NS K s
s" E¢m | Ool 78 Qo;‘i 73- @-.‘b& 3& 3 Qo 76? Ce 2‘?6 G ‘;24(3 @4‘5225 00386 O ® 34:1 had wgr: -

Ly i



Table 12 oA

Effect of verious lvigh‘c’ intensities on chlozophylls *a' and 'k, total chlowophyll

sh wedght) and cagboiayczwaﬁ:e {per cent) content of chlevophytum ot
dé.x.ferem: ;,,ori@ do of grmmh ,

L2 Ly

-l
(g g

Initial walues

Chl Q"'Dva!’;y'i 3.. at

Chlorophyll *L*

Total dll@mphyl_l N

Cariohydrates

.

2.?0

5,30

Day’ b

Days after treatment Days after trestment

uf'i.er z,xuatﬂmt
Lrec:§ ants ' ' .
60 120 isc 60 iz20 80 80 120 1o after six months

Full sun Ty 1,02 1415 2,23 04417 1423 1,28 1.40 248 3,20 2425

75 i,aear cent . ' ' ' o |

light TZ 1.65° 1,18 2,15 1.22 2628 2020 2056 3043 4.3 _2963
B¢ per cent | o : s ‘ . o :

1i€aht Ta 10693 2.;‘3 320 . 1042 2015 S0.20 3,08 4430 5043 uic’D

25 per cant o - ’ : ' S

light ‘Té 1,74 3910 3,10 1,42 29 20 3033 2624 5432 6.5 205
10 per cent . - R o _ | . -
lig |6 Ts 1.4:3 2418 3a23 1.59 2420 E 3405 3.35 5.5 Sl 2665
CoDe (o0B) 04321 0,130 0,150 0,062 0,240 0,327 0.060 0s273 0279 00226

SeBa 0,040 0u083 0,052 = 0,020 0,080 0,108 0,020 0.090 0.092 00075

8 %
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after treatment, -the leaf preduction wascemparitively higher

in the plants that received higher chade (TB' Téyand Tl
Chlcrophyll content

The data given in Table 12 indicated €hat the total
chlorophyll contenis chowed a progressive increase with
deéreasing dntensities ofﬂlight.x This trendfcontinug@ upto
the 10 per cent intensity of light (T ). But the treatment
that received 25 per cent‘light (TQB gave the maximuwa value
ﬁ@r‘chlcrophyll 'a' at the 60th day (1.74 mg §’l fresh weﬁ@ht)
ard foi_chl@réphyll ‘b' at the 180th day (3;33 mg‘égi fgéah
weight)e o |

Carbohyd:ates |

: The!ninﬁwun_valué for cérb@hédrates (2,25 ger sent)
was shown by the open light treatment (T17;. The other four
tr@atmenté that received #arying intensities of chade showed
olidhtly higher values ranging from 255 to 2.65 per centy
wWithin these shade levels no sighificent dif€ference could be
' éetectea.ﬂ,fTable i2). o
Coleus {Coleus biumel Benth.)

Eairly,high ;ight is'p'eferable for the normal plamtA
growth and also @o-have an attraceive £oliage coleury  Under
normal cbnditi@ns colour development is more intense at -

higher light intensitiesy



)t
-]

~Flaat heicht -

The plants grawn under open conditions were found to
ba taller (Filg.l) thah the other treatments ﬁhat recbivcﬁ '
shaﬁe, with decrease in the light intensities the values
for plaﬁt height shovwed a sxgniﬁicant aacl&ne a& axl the
stage° of grawth (Table i3). |

<L@af‘area

The change in leaf a:ea.was-highly-perceptible at
all the stages of growth. Leaf area increased progressively

withAdeczease im:intensitieéof ilght (Table 14),
Anthogyanins

| ‘Qisualsobservaéicns'revealeé  that meddun to hich
- shaded leaves had lower anthocyanin contents compared to
those grown under cpen cgn@itions ad 75 per cent lighk
(Table 13). The data also dndicated that maximun apd
mindnum values for anthocyanin content was recorded by
plants kept dn the open amd 10 per cent light intensitles
resééct&ve&y; When the light intensities ard the growth
periods wére cong idered, the lowest value was registered

by 10 per cent light at. the 30th day (75525 mg 10@ o 15
.and the highest bﬁ 75 per cent light at the 180th day
(231525 mg 100 g~0).



Table 13, B.Sfec!: of various light intensities on plant height, and ‘am:hccjahm: content
of coleus at different periods of growth ’ : : _

. _ ‘ Plant hez.ght (cm) o Anthocyanins (m;f 7100‘ .g'l?‘
Initial values . 7450 ~ - ' 71,86 _‘ | v
' Days after treatment ___Days after trestment

o ‘ 30 &0 90 LIDk20 ML 15(3.5:.,;;"‘:::' "180" @ 90 180

 Full sun Tl 20635 - 33,25 42,30 48,23 50620 52040 146475 207,75 228,75
75 per certs e T T . L |

light T, - 15483 26433 35,50 43,13 56,40 48,07 152,75 204,00 231,25

50 per :cenﬁ.
light Ty

10 per cert o | o S
light Ty ‘Bel3 13,37 17,23 21,25 22,30 24,13. 75,25 106,75 129,00
CoDe: (405). ~ ~ 04426 0.460 -0e264 Oe4l0 04330 04463 3,600 44350 64680

8¢



Table 1l ::E::s.:zm of varicus la.gm intensitle
: corbohydrate {(per cent) content of
d&z, Lﬁ&’ﬁ» p&iods of growbin

es on leaf ‘axea wﬂ
ocoleus &

"W

EInitdal values

Leaf ares {(sg. om)

Cax} ghyc:i ﬂté‘»}

1423

4,13

Days after tyestment

ki R Tt e 6]
Treaumsnts

ml&. ;szm Ty

75 per cent Light Ty

50 per cont light T 3

‘H:} por feisorod M@hﬁ: Ty

' $ @ E{é‘ .

i

e 90 igo
1.53 3,05 ‘a@az
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Carbdhyﬁzab@s

The total éarb@hydrate content estimated at the
180th day of treatment, did not reveal any significant
variation among the different treatments (;ange ﬁ?@m_%;lé

to 4716 per cent)

Corayldne (Cordyline terminalis Kunth,)

‘BPlant hedght

The results indicated that there waé;pxogresSiVe
increase in plant hedight with déeﬁease'in 1ight intensities
(Fig.l).-This treind aaéumed'a.siﬁilar pattern at the six
growth stages studied, The maximum plant height vas attained
by plants grown 4n 10 per . cent light (47.2 on) and the
minimum by those grown in opsn conditlons {4083 cm) which was

recorded at 180th day after treatment (Table 15).
Ieaf area

Shading hé@ signifiaaméainﬁluence‘en leaf area, It
showed a stéady increase with & corresponding increcase in
shade intensity at all the growth stages. At the 180th day of

rlanting, the minimun leaf area was shown by the plants kept



Table 15, &ffect of vardous light interisities on plant height and Lésf avea of
eordyline at differant perdods of growch

Plant height (em) . | Leaf azea {dge o)
Initizl values B 28430 | : 25230
Days after treatment Days _after treatrent

30 60 90 120 150 180 20 o0 120

142,35

i
B
o
k)
&>
8

Full em Ty 26,20 29,70 32,00 35,05 36420 40483 35,43
75 per cent ' ' _ | . B .
ligi’it ‘Qg 2710 e 28 3305@ 563 37,28 42. @8 3@1043 9?;35”3 147,28

\

50 per caab- ' , |
light Ty 27035 31408 34,43 36485 30405 44.13 42,13 100,43 - 150.88

1igkauT4 27270 . 32,80 35443 3805 AO,TO 46,03 - 45,95 ICB,38 154,33

10 pex cent - : - , : o | .
ligi?at Ts 224 35 - 33455 30628 38,80 42,15 47,20 BOL,08 1@3'55 160443
CoDe (405) 0e754 00292 - Cod29 04399 0,423 0,405 0o504 . 0ud0L 0,630

DG
Se B o250 04097 0eld3 0,133 0,140 0,136 G168 0357 Ge 209

va
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dn open (142735 sqgecm) asagaednst the m&x&mum'in.plants that

received only 10 per cent light (160:43 sg.cmle
Leaf production

" A similar trend as that was abaﬂrved for plant height
and leaf ares was alse obscrved £or th leaF numbe The
largest leaf prcdvctian was hy plants grown under 10 per cent
light (20,25) ard the smallest by th@se grown in cpen (l ?a)

shich was obgerved at the 180th day of treatments
Anthocyanine

- The plents grown under intehse sﬁaﬁe conditioﬂ had
lesser colouration (shades of red) in thelr leavess The data
also indicated (Table 16) that the anthocyanin contents
‘significantly decreassed as the iight-intenéiéy was reduced

from £ull sun (%1) to 10 per cent Light (Tg)e(T200e 78,

Carbohyarates

The differeﬂtllevelé of 1ight_intensities had no
significant influence.on -the carbohydrate contéhts (Table 16)s
The carbchydrate content ranged frém 2445 to 2.53 per cent

among the £ive treatments,



Table 16 BEffect of vorious light intensities on leaf production, ear%hydmﬁ@
- {per cent) and anthooyanin content. of coxdyline ab different periods
‘Zgrmim A .

e ""é’a@ai.fpéé@éﬁatﬁmﬂ " Anthocyanins (mg 100 g’f’gi ‘Carbohy drates e
Indedal walwes 300 0 36076 . -
N Deys after treabient = Days after trestmant T

Trestments » L o

C . ) ) . ) : TRy e e B

- . %0 180 GO 120 180 (ARRSE B
Full sun Ty 3225 7400 . 14425 320,50 344.75 374,25 T 1 283

75 per cent | o B | I o . ‘ o

dight T, | Be50  Te73 15,25 313,75 324, 373, S ZB0

50 per cent : ' ' S R o S
Light T4 C 4e2B 8475 16,75 291.C0 313625 324,00 - Do

25 per cent | , o | ~ | o
Light T, . - 450 10450 18,50 207,50 219,50 230,50 250

10 per cent | o
Aigiht Tg - T 475 1B

CoBe {0B) T 0p202 0.892. 02778 eGS0 52.‘.;&:3?3.” . 84660 NS

g’&m . » szé’&* Do 295 @o‘%@ i%,zi&f? . 1,683 : 2’37 . o
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Dicifenbachia (Dicffenbachia picta Schott)

For the satisfactory growth of this plang moderate
light i preférru » Urdek high light intensities the leaves
are found to exhibit yellowing and mérginal scorchings They

alsc asswme a vertical orientation in this situation,
Plant neidght

after 30 days of treatment the plants groun under
full sun'(T;) were taller than the others {Table 17),
ngevar,fduring the other grouth stagés {60th, 20th, 120th
150th anélleoth‘&ay) the masimum height was:reccrded by plants
grovn. . under‘ZS per cent licht (48,88, 61,83, 66;05.'67.65 and
69430 o) respeetively (Fig. 2).

Leal area

A gignificant difference was observed émcng'the &xeat».
ments with respect te the leaf areas The leaf area of plants
groun understilO pér cent light) was the greatest followed
by T, {25 per cent light). The piants kept in the open
conditlons had the emallest leaf area (Table 17). The
correspond ing valueg-mf'leaf area for T, was 118:62 Sg.CiN
argd for T5 was 188,19 sg.om whida was recorded at the 180th

day of planting,.
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Leat production

The nunber of leaves §xédaaeﬁ-p9z mlént ranged fr@ﬁ
775 0 9.00 at the 30th éuy, 15,50 to 18,50 at the 50th ﬁag
and 28,75 to 30.95 at the 180th day. of plantlng. %@u@ver_'
the treatments did'nmt_r&veal any significant difference

among  thomselves.
:ﬁ“sl@mphyli content

Significantly h@gh@r ehlmz@phyli'ccﬁtents vere found
in the leaves of plants grouwn uﬁdéEISQ per cent l;ght at all
the stages of growthe '@” ﬁéull'gumi #eéaré@d-the:m&nimnm
yalues. v&gual abgezvatigmﬁ %lﬁﬁ iﬁdi@&t@@ ﬁh@t the leaves
@& plants grown under @@@% eanditiens lost uh@ir green colous

considerably.  They turned brittle and became whited
Carbohydrates

ﬁﬁl&i@ the other @lants stumiﬂﬁ oarii@x a significent
regponse was obgerved for the content of total se&mblg
carbohydrates (Tabl@.18)fu.Th@~plamts kept in the;@@@n,{TiB.
as well as those kept dn 23 per cent light'(Tg) gave higher
values (2. @? ané 2.835 which weré at par. The plant$ that
received 15 per cent li&ht (7,) and 50 per cent 1icht (T3)
recorded lower values {2.35 and 2,33 per cent rasyeetively)

vitdch were 2lso at pars
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Takle 1&@; Bifect of vﬁfieuh; light .&m@' msitics on chlamhyllq a' ahd *BY, total chiovoe

phydd (g g™t Erech welgi’at) and cerbohydvate (per cent) content of Gleffene
ﬁ;):z@?*?'* ak cﬁff&mm“ periods of gmm‘th

Ci"‘fz‘i@-mphyli ' gt Q‘xﬁ;emphyl:& t* Total Chlompb vii ¢ asho yfz.r:at;e

Initiad _ .

values ~ I PR 12.10 WY

: L‘W after treastment D%}" sfter troabmant Dy after tredsraat ’
Treatments B

- . an o - & 1lon  1om néver slxz

- 60 120 180 60 120 130 @ S lmo2s0 RS
Fall IR €3 %022 4el0 3450 4edD  5.05  6e30 8040 9,05 10,03 2,87
75 per cent, A . . -
Light T,  4e37 340 6e30 5,79 9,7 5,20 10450 10,68 11.33 2,35
50 per cent, . _ . L o y S L
light. TB Se00 1120 12615 11,57 11,43 12,30 19,58 22.43 o493 Fe 33
B per cent - A o . \ . .‘ o
light TQ dei5 Be20 12,0 4960 9653 12,30 9653 1735 24,50 2683
10 per ceni B o o L ) . - o .
Light 7, §:58 9410 11,23  Fel7 9423 13,35 12,55 18,38 22,53  2.55
Cole (o05)  0a379 0,380 04370 Gelid 0,210 0,260 0,450 0287 0.832 0,099
BB 04326 0.125 0,120 0,048 0.070 0,087 0,160 0,006 0,280 0.029

G9
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Dracaena (Dracaena sanderiana Hort.)

‘The plant is very much aaaptabae t@ l@w light

3ntenaities. urnder nermal c@nditisns.
Plant height

Plants grown uﬁder intense Shaéefglo ?éé cent 1ight)
were found taller than others(Fig. 2). The gencral trend
was a progressive increase in pléné ﬁeigﬁt asithe ihtensiﬁy
of shade increased (Table 19)¢ after 120, 250 and 180 days
of planting Lhe treatments ;, (10 per cent iight) ang 14

[+]

(25 per cemt light) were at pare
L,zaf area

Leaf area also showed an increasing frend (Table 19)
with incxeasing intensitles of chade. The maximum. and
minimun veluee were recorded for plants grown under 10 per
cent (T,) light, and full sun (T,) respectively. At the
ieﬁbh ﬁay\gf treaﬁmeht,“Ts recé:éeé“a ieaf area of 34739

B« and Tl raecorded 22;98 sq.ﬁmi'
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Talkle m. ‘BEfech of various J.igght intent gltien on ﬁ}»&?ﬁﬁ hel gfat., lmﬁ ares wﬁi le sag p mgaﬁ.m
of draceena &b different g,,f»mf;% of gmm‘:h

'?mnt hai@hﬁ: (e .. Leaf area {sq. om Loaf production.
iZiﬁéé* . 20290 11.40 e 1 200
o Days after trestment ’ Days after treatment Duvs afier trestient
CIregtmenes o — : | |
' 3 en 9 120 Bo - igp 30 20. 180 S0 90 180

Full ﬂuﬁ‘“ 37035 40033 42,65 43,55 45,35 47,33 11,87 15,83 22,93 8,75 13,25 - 18,50

75 per cent , ' ’ 7 : | o :
light T, 39438 43.25 45,33 46,25 48423 51,25 12,41 16.36 2412 9,50 17,00 23.50

50 per ot o _ ‘ ' e
light T4 A0e58 43,85 46,10 48,35 52,88 54,28 12,85 18,50 33,00 10,50 16.25 24,50

25 per gent : |
light T, 39445 44,73 43,38

84
2
L]

0
&

> - 5@0@@ L8.02 - ?&3@ 3-"-2 . 190 22 325‘3923: Faby 1@05@ 2‘3:05@

10 per cent - } | - . | '
Light ‘Eg- - f}:....@ﬁ 45,30 50,18 53,38 56625 48.38‘ 13..?9 .,..’? wﬁo?fs‘,} &mﬁ_ﬁ} v‘i‘?‘.‘s@ 24,00

¥

Gella @ a@:}g} Up‘ﬁgg Q.Eﬁé} QB33 Do-&% Qgﬁﬁ@ 905?? Te 349 ﬂq@?‘?ﬁ 3» 1,3,("}‘ U,Gﬁﬁ L0700 L,2%0
gmﬁ;a{ﬂ - @@{33‘2’ @.3- IE i}o 21‘»’3 @. ?7 @o ...20 0.192 G'li‘g 0.@25 Ga “4{.3 ‘.4383 . Qo 3-3@ go 4@8

s



63

Leaf production

| At the first stage of sampling (BDth day) T, was
found superior over other treatments (1able 1s), During
the nexﬁ two sampling stages (60Eh and o0th day) TZ‘ ;3, Té
and T were found stat;stically at pax and - these four

treatments were sugerior to Tl.
Chlcrophyll content

| with regard ﬁa th@ three c@mpenents of chlercphyll,

T, and 15 (25 per cenﬁ light and 10 per cent light) were
}‘found guperior over thw other treatments (Table 20). These
treatments were at pac éxéept'at the 60th day iﬂ‘the ¢ase of
total chlorephyll$and'at”the_lzdth'day for chlordéﬁyil 120,

T, was found superéer.over Ts ag the 60th day for thé total
‘chlorophyll cdﬁten& (13,03 and 12.45 mg g'l fresh welght) and
at the 120th day for chicrophyli'a' (6,75 and 6;48'mg g‘lﬁresh

velght respectively).

Carbohydrates

A graéual increase in the carbohydfate content was
cbsérved with decreassing intensities of Light. This trend
" continued upto 25 per cent light (Table 20). With a furkher
decrease . in the light ihtenéity to 10 per cent level the o
carbehYdrate content showed a slight deéiine over ghe_zs per

cent level,



: Table 20, E;‘Cec: }ﬁ:s?:,various .'1igh intenslities on the ml@x.mhyﬂ s *a' wmad o, total chlomé;hyll
{ng g “lfresh welght) =nd carbohydrate {por cent) content of Gracacna ot Oiffereat .

pevlods of gmzmh

__Chiorophyll *a" Chlorophyll *b* Total c:m.c\fm’; Ms _ Carbohydrate

I i 7 GS . ‘ T ) . v
nitlsl valges . 3,50 4,5 B 870 2,50
' Days after treastment Days zfter treastment Days after troatment
Irestments
60 i1 180 60 120 180 - 60 120  i8p After Six
.- , . , : : M ' months
mll m 111 4.60 3.70 2. 3&3 . 5.0;3 3050 2.63 9. 28 604’8 5.43 . ) 2025
78 per cent : ‘ - - B o
iigm T2 . 2055 4.57 5025 3035 - 4963 "‘(}:GBS 5075 9. 3{5 1’?}¢2€) 2'6? .
50 per cant ‘ - R : :
light ‘.3?3 | 1,68 5,51 3._45 , 2030 0603 4,55 4065 11,80 B450 - 2484
25 per cent - _ _ I
light T‘é,: ' 5255 6,75 8,45 7625 TeadO To&O '3.03 14,88 15,680 Jed5
10 per cent : | « | |
light Tﬁ - 5.55 {3..'48 e 30 Tod® 758  7e43 . 12,45 14,65 16,03 Se 28 ,
CoDe (o053 = | 0e28D 04253 0a334 UalB8 04268 04229 0,458 QoBBD (4327 . De1l0
S De095 0083 0e1i 00062 Go0T9 0076 0,151 0,225 04308 06037
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Maranta (Mexanta ﬁ@bﬁiﬁa Sims)

Maranta jnsually ‘ p;re:ﬁ@rs to gréw vunaé@r 3’.@%«; light

' in@énﬁitges.v Higher light intensﬂti@s are found éetr&meﬁtal'
to the growth of the plants. Vi@aal cbservations aleo.
im&icate@ that the leaves bﬁ the plants kept idn full sun
light developed burnt symptons ot the leaf tips, and leaf
mazrgins scorched ﬁff,-<$hié intufﬁ g%@e\aﬂ>umhealﬁhy

appearance to the plant (Plate 2).

piant height

‘The treatments Ty {£ull sun light) péaduceti maximum

| height during the"initiaW ﬁﬁag@é of treatment. This could

. be cbserved from the 30th to the 126th day @E txcatment
{Table 21), After 120 aaya,_@é (75 per cent 1ight) GGnuﬂaiﬁﬁ
the Others {Fig.2). signif lcant difference was obhserved |

" between the we&tm@nt@ Aiamd T @ﬂly at the 180th éay of

planting.

Loaf area

There was a signifieant\inexaase in;the 1@3& area’
{(Table 21) with decreasing light intensitcies, This was
cheerved at the three growth stages studied. At the 180th



plate 2« Effect of various light
Intendies on the growth of

marsnta
T, = 75 per oont light

Ty = 50 per cent lidht
‘1‘4 = 25 per cent 1ight

%, = 10 per cent. light



PLATE 2 (*0-05)

g o




Table 21, Bffcot of varicus light intensitiecs on
- moranta et dlfferent pericds of growth

plant heﬁgbt, leaf area{ .&"Aﬂ le;ﬁ: production of

Initial

Plont helght (am)

Leat area {sg. om)

‘ Leaf production

values. 39480 34430 o 23,40 ‘
' Bayf; aftex tk?@atfrmﬁf: Days after trestmend vays after tseatma?t‘
Troatments | . ' | , ,
. 60 80 12 o i80. 3 9 180 3 oo 1eo
Full sun Ty 4320 45,95 46455 47:48 47.49 4833 30,75 55.98 109423 25400 2775 31450
75 per cent’ o S . o y
light T, 4293 44489 46448 47.30 43,28 49,20 3Bedl ' 63,15 112,83 25,00 28,00 33.75
50 per cent I R o R
1ight T, 23618 44470 46405 47,00 47.68 48,45 42,83 T5.10 130,50 24,00 26425 31,00
25 per cant ‘ . S C i | ; o '
ligh't T4 {a.}.‘ 4‘20‘?2 44030 4’5.53 45098 ‘35.?8 61.18 91.‘?:0 148052“ 2’53.’30 32400 37.%
i0 per cent _ - T - : ' 3 . oo . -
light Ty 41e05 42633 42,98 45,96 47,20 47,35 72,61 132.60 160,57 . 27,00 31,25 35,75

CaDa (.053

S.E.m

e

1a0L7 1o130 1,350 1.080 1,080 0s710 1,000 1,100 0,965

0337 00377 0.381 0,350 0,357 0.2 0,330 0.367 0,527

' i.f}:‘SO 1 L) 5 70 115 2
@. Q‘@3 0'520 00504

39
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day of planting, the treatment 7y (full sun light) gave a
mean 1®ax area af 100421 sq.cm as agaimut in 15 (10 Der ceﬁt

11@ht) the neam leat ares heing 160.1? %q.@n. B

a@aﬁ:‘pradmctian

 The mﬁxﬁ@um nunber of iéavea ﬁ@zeigm@ﬁﬁe@d by plents
: mn@er*zé per cent light (T 3 clmsely ﬁéll@waa by those grouh
under 10 per cent 3&@%& {7 ). si@miﬁieam§ difference A4d
ﬁ@t'@xiﬁt betuesn these Lwo treatments (Tab&é 21y¢ This |
was ebserved at all the saageu 0f gvawﬂh. “h@'m&nimunl&@aﬁ

- producer in a’l the cases was g {50 per eent 3&gnt3a
Chlerophyll content

Both the t@tal‘chlér@phyll anﬁ i£s'¢amp@nemts var
anﬁ"b"were affected by the various intensitles of ii@h@;
V&suai @bservaéieﬁ@ sleo showed éhat the.plants grown in
shade had dark gf@@n leaves. Wiﬁh the advamQGMént of age
there was a c@nspicuams 3ncreasa in the ¢hlorophyll contents,
 The mastimuwa amﬁsnln&mum valups £or ch&ozaphyll contents
were recorded In a similar pattern urder Ty end Ty x@syecaﬁ
tively ét all the three stages of ohservatimna The COrreSe
p@mding valu@a aﬁ total chlmrophyll QL the 16& n day of
treatment were 27.38 and 5,25 mg g -1 fresh welght re@@ect vely



Table 22, Lffect of vaf g light intensities o chlaxﬂﬁhglls a' and "bY, total chloro=
' phyll {mg g - £regh welght) and caxbohy@zau@ ip@r cant ) cﬂnnamﬁ o€ maranta &
diiﬁereat perio&a of growth

T cme‘mphyll Vot . Chiorophyll '  Total Chlomophyll Cogbohydrates
Initisl values | 6e25 6495 . 13,28 . 2,23

ey

Eagw after treatfﬁmt Bgv5 aﬁzex’treatment Days aftes :;ﬁzﬁuhammt

. Trasbmonid e x o : ‘ ) s
sEZEniais ' g PO . g v ans.  DEter six
60 120 180 0 - 1 1 o 1m0 CReEm S
Full 8 T, 1,54 . 2,38 2,18 1,47 2,47 305 2,65 487 5.25 3,04 -
75 per cat o S = .
lﬁghﬁ -4'-2 4;@3& 5¢8@ . 6093 5@?‘,2 6’63 '7.0{) 103% : 12035 13;5‘5 e 4
50 per cant , . P - e | | ”
light Ty 6u35 . BedB 9,40 7404 8,35 0,25 13,63 16,3 18,5 2433
25 per cont | | X j | | | |
light T, 6035 9400 10,28 7,04 9,10 10,25 14,65 18,33 20,97 2,47
10 pexr cemt ‘ o . ‘ R
light T 9.38 12.1‘% 13,95 11,45 12433 13,53 20,22 2460 27,33 ° 2.8
ER -V 's.eea a.uo 0ul78  0.070 0,150 0,190 0,066 0PEB- 0,065°  0.044

89
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Capbohydrates

| The éata‘rev@ale@'that the plants subjected %o
75 _rer cent light had the hig}hest carbohydrate content (3724
per cent) follewed by £ull sun 1ight‘(3;04 per cent}: Aﬁ'ﬁh@
meddum to low (50, 25 and 10 per é@m iight intemsities ghe
carbohydrate contents wefe ﬁairly low (2,33, 2,47 and 2,238

per cent respectively.
Peperomie (Peperomia cbtusifolia Hbk.)

It has got the best appearance under medium shaded
corditions. High light intensity causes yellowing arnd develops
ment of necrotic areas on most of the leaves. Though the plant
survives under open conditions for a period upto six months

they presented an unhealthy appearance.
Plant height

Plant height waslfeuéd to increase sggnifiéantly w%ﬁh
deckeaaing light intensities atvall the stagea_aﬁ growth
(Table 23). T, (£ull sun) was found significantly inferior
to all others {Fig.z).‘ Tg, (10 yeé cent ligﬁt) yrméuced the
tallest plante at the six growth stages studieds



‘Table 23 sefeet of various light' intensitles on plant. h@igm, leaf, area and 1&& prmdua:ﬁlﬁn
Of ﬁgisammi:n at diff@rem; mxm&a of gmwth

| “Plant neigm: fem) - - | Leaf area (sg. em) Lea_ pm&ze&:ﬂ.@n
Initiazl P . ' , - - R
values i D70 - 1,35 i 1750 .
| | ) Davs after *a;reat ek . Days after trestmemt Doys after treatmert
Tregtrents |

% e  so iz 150 180 | 3 90 ' 180 ° 30 90 180
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1=ag area’

L@af area also .showed -a s:!.szailas;‘ trend as that of the
plant height. The maxinmum and minimun values were i’emrc%eé '
for plants grovn under 10 perv cent light (‘1’5) and £yll sun '(Ti 3
raspectively (Table 23). Ai‘. the 180th day after treatment '

the leaf area for TS and ‘?1 were 377.“55 and 6,59 sge.onm a

respectivelyv.
Leaf production

A significant difference was ebsewéd among the treate -
mente only at the 30th day (Table 23)e At this stage the '
plants grown umder 50 per cent light (T,) produced more leaves
(22.5). At the later stages the values were found statilstically

at pare

Chiarophyll content

The variation in chlorophyll contents in the plants
under thé different shade levels was highly ;;e;rcepﬁ:!&ole.‘ DUt
ing the ¢0th day after treatment the ma:%;?.!mxn values for all
the three chlcrophyll components weré;. fourd in T4 (50 per
cent light)s At all the other stages the components were

maximun for plants grown under 10 per cent light. The total



Toble 24s, Effcgt of va
| phydd (my g

dicus iight intensicies on -chlcmphyll s *a* &nd °bY, total chloroe
fresh welght) and carbohydrste (per cent) content of Peperomla at
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chlorophyll contents were fourd to be the minimum in the
leaves of plents urder the opeh conditions (Table 24)37

- carbohydrates

T@é total soluble @arb@hydzat@'@bﬁtént was high in
Ty (é;§é per centl, Thia was superior over otherse A1l the
other treaﬁmentslware'at par (Téb&é 24)e Th@ batiéﬁ&@nbﬁﬁ
carbohydrate content was §xem 2436 w 2.@8 @@2 c@nt am@ng these

‘ ﬁ@nr &reaﬁm@ntse
’m@.i:mela (P comele reflewa Lam)

The plant mmmy crows well under medim 1 ight
conditions. | -

Plant height

ﬁhadﬂmg had s&gnlfieant inﬁlu@n@e on plaﬁt he&gha an
@Viﬁeﬂt £zan the daha pﬁ@a@nt@@ ﬂn Table 25, - Compared to
1 those p?dnta gr@wn under @pem cendit&@ns the @ha@@d plamts
had 5igni£ cantly l@oﬁ@h values fof y&ant height. The ‘
shortest plants were produced by the tfeatm@ﬂt'@s (Ealpeﬁ cent

1dght) at all the stages of growth (Fige2).
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icaf avea

The data indicated in Table 25 smmad a pmpafm@mm
increase iﬂ leaf area as the Intensity of shade was increaseds
The marimm 1ea£\area'was recorded by plants ﬁh&ﬁ‘ware GrOVIE
at 10 per cém;'.iighta The leaf area £or this treamment . were
0332, 13733 aﬁd 22358 sg.am aﬁt@z 30, 20 and 180 ﬁays éﬁ
planting, The minimam values for leaf am«a Were mcmrcieﬁ
in the plants grown umﬁer ap@n Licht (5308, ? 19 aﬁ@ 13539

u@am cspectlivelyls
Chiorophyll content

A similar tx:@z“zc:é- to that of leaf area was @hséwed with
respect. to the i:hme emlormphyll emmnems. A general, mﬂﬂﬁm@m
in the ﬁhl@raphyli a@mpenents was gesen with decreasing intonp
aity of Light, The cnly @}:@@pﬁi@n wohted was for chlorophyll
B at the 120th day of plamtiﬁg wzfss;c:h gave n;ztheexr varying
trendsy D | |

Cagbohydrates

The mmiﬁjwa aaﬁxhwhydré&@ content was estimated .m
the leaves o©F piamﬁs gréwza under 50 pex: cent ‘1licht (432 pex
‘cent) closely followed by thmso. grown urder 10 per cent light
{343 p@r cent). Plants kept in open e@?&iti@ns haﬁ the least

value for carbohydrates (2553 per cemntls.




Table 26e DI A.ect; of warious lioht mtﬂ;az'a m.’aiaﬁ on chlommhy‘i 1 a" andd Y, m::;a;a. muammyu

img q. % €resh welcght) and marbohydrate {per ce‘ai:.) eom‘;mi of plecicle at ﬁ:ffar:mb
pericds of growth - . X . ,

. ol : il x _ . . - : : ﬁ e ‘ _
-mmghyl& g Chlopophyll *h* Tmta& ﬁh&umy zg&,é, ~ Carbohydrates

I!'Zﬂi:éﬁa.i 3 S 10.6 - S 5_,’4 T N é,é}é ‘ soucacns 3
- vadues ' N — ' | 2.3
' Dars after trestrent Days after treastiment Q@ aﬁi:er %z:‘cza&fu:%’“‘u, -

60 - 120 iso 60 ig0 80 ec ¥ | %0 ager six
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.-7:.‘,;;1;4 8o40, 11,58 0465 32023 12,25 17.25 20,65 29,55 2,70

Te28 10,75 13,23 10,68 12,38 13,25  18.43 22,06

«

7025 ' 12,58 15,43 32,23  9.53 15,63 10,55 a@,uﬁ - %) 3,25

ugm, &ﬁ 9,35 25,38 19.25 185,30 14,3 18,32  24.75 32 ,w' f .fj}aams 3,30
CoBls {.&,} OWBBY 04295 0,252 0,257 0.319 0,312 0,268 0509 0518 0. 251
SeBa | Gu0B3 0,098 0,084 0,005 0,105 0,103 0,089 0,105 0s172 0.083




‘Rhoeo (Rhogo gpathaces Hance)
Ie prefers mediun light conditlons
Plar+ height

At the init*al stage of growth (SCth‘day) Ehé'p;ant
‘helght increased ccrrespondingly w¢th the reducti@n in
| 1ight Intensity, Th;s followed a definite sequence hpté the
25 @er cent light intensity level. At the later stages,
glant height (Fngz) steaaily incr@ased-wﬁth a decrease in.
- light intemslty. This steady pattern of height increment was
seen f£rom the open light to the 10 per cent 1igh§.inﬁensity

l@'\?@l»u
' Leaf area

a% the 30th day of treavnent, the leaf area was greauer

| for plants under 25 per cent light intensity level (28.45 SCe IR )
and the mininum leaf area for plants under 50 per cent Licht.
At the 20th day, él (£ull sun).was found to be sﬁperior

over other treatments {Table 28). Within the different

.shade levgis,(Tg.‘Ta, T, and TS) there wés nio significant
Qifference. At thelSOth day of treatment T, and Ty were
statisticslly: at par (98:55 and 98460 cq.cm respectively)

and they were superlor over the other treatmentsy



- Table 3V, EEfoct of var..ous Bigm, ma&“&mﬁu S Of w},am helg:n_, by 3;.{:% i:“@:.:um:\;,@rs'
oF Zhiveo at ifferen:.. ”;&xfmau of growth . .- '

o L Eﬂa £ &:c‘agh‘* (cm) o :Jﬁw.ﬁbu;m&»u;dn
Days. after trecstment. . | - Days sfter ‘fr:"zi.“m‘.. -
Trestments - , _
3w ec e izo0 186 - igo - "3 9z . isp
Full m Ty 3663 - 5020 - 7603 10455 12,25 13,35 - L0.75 10,75 - 28475
98 par ol o : ‘
light T, 3o ' 5e55 8410 11,15 13,23 14,23 8e25 16,75 28475
50 pex cenk - : _ . ' . . :
light 75 4525 6,73 9,33 12,03 14,28 15,38 B,B 15,5 23,00
B per vonk . | ‘ '
light T, 4,53 8,05 10420 13,93 16,13 17,35 ToOD 254,80 26,25
10 per 'ccz«;.z-i;.‘ - ‘ | | | | ‘ ». " ’
light Ty 4423 8443 11,28 15,23 17,55 19,40 BeUD 15,35 27,25
CoDs 43405 0p276 04384 0,265 0,247 0,374 0,35L 1,660 1,870 1,400
S.E. Ds092 0,128  0.088  0.082  ©od24 0,117 04552 0,610  0.466

82,



INTENSITIES ON PLANT HEIGHT

FIG.2 EFFECT OF VARIOUS LIGHT

AFTER SIX MONTHS
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Leaf production

The leag pmc‘iuctaen was maximun under open c@ndit ions
Thepplants under "5 per cont light intensity level had the
‘mindnun owaber of leaves (Table 29)e
Anthocyenins

With a reduet:icn in light intensity levels '(upte;é
10 perzent), the anthocyanin contents steadily deciined.
The maximun cc:antent was recorded for Apl'ants'grbwn- umde:&
open conditions (321.75 mg J.Qz)g"'l) as againét the mindmun
.,za 10 %3: cent ligm; (153,50 mg 1009’""15 at the 180@2’& day
of treatment. | ' -

Carbohydrates.

. The variation in carbohydrate content was fran .-

3.35 to 3.50 per cent ameng the various treatment. There
was o significant difference among the treatments.
Verbena (Yegbens Anciles Hook. )

"The results ind icated that rlants can thrive only
undexrvery high light intensi.ﬁy levels, .».ne plants were xzof-;
able to sugvive when the light intens .I.ty vas decz:eased below :
75 per cent, 1:im.1€.. With regard te:; the dix.ﬁex:‘ent cha:-:'actﬂrm

the plcmts grown unr:}e? 75 per cent light (‘I’ Y and full sun

{(7,) dia not show any significant dﬂj:fezence.
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Table 28 GLEfect of various Light intensities on leaf ares, anthocyoning and

cashohy
growih

oo

drate (per cent) contert of xhoeo.at different parlods of L

Initial

valuas

| Leaf area {sge on)

20,27

8046

-, énghooyanins (g 400 g &3‘«'&,‘?&0@3@?@@“ .

g "gﬂg’i ~

Diys aftek treatnént

Days - afteér treatient

Treatments
L S e e e

Fall sun 7,
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lig%zt:i, ‘i‘*z

50 per cent
idght Ty

2% per cont
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27655
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. 2?@38

. om, 08

10 pow adht. -

light T -

BeBa

s

-

27465
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0.084 0,084 0,134
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63635

633 ??5
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ig0
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08460

192,50

e

20125

182,75
124,25

3870
1,183

iw
2921‘3{3 o

| 252425

184,50
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3,517
1,167

180
321475,
273,:?:531 ‘

212,50

20430
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Table 29. PRifect of various light ;mte«géiﬁieas on jﬁiant heé.ght; Carlo=
hydrate (per ceat) content e=nd Flowering of verbena at

dlfferent periods of grouth

Plant belght {em) Carbohyarate = yovs 5O

9.50’ , 2624

‘Days after troatment

3 60 90 120 150 1€0 -

Full s Ty 14013 17,28 20495 22,90 23,70 26,03 . 2,24 20450

75 per cant o R
light T, 14,40 16,83 21,05 22,35 23,95 25.68 . 2,23 23,80

CoDe{s0B) NS NS' NS NS  mNs ' Ns NS o

SoEe
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GROUPING OF INDOOR FOLIACE AND FLOWERING PLANTS

é&f ”"”KD L HE OpTIMIM LIGHT 1"{‘3‘2."255“.‘351‘1"2'

REGUIREMENTS

Name of the Botanical name

Optﬁm;m

phant light
R dntensity
(in pereerit)
za;lamem : 13 cosgtatum Veltdhe) s o
M@easm .%sl@e:;wi; cipres mch) i0 to 25

Axalia , a8 gudifoyeil vigtoriag B&%Z,ey 80 to: 75
Balsam - 3@9’@ iens wallggiana sult%iﬁ. m@z‘ 75
Begonls . Dogonis semo erflorens Liszks | 75
Chloxophytus &i’;&@ rophytum aamsmm z&a@a. . 2 to 50

Coleug Q@lwm blumi Eem:h.
Gordyline Cm"&’lme terminslis Binshe

pleffeniachila . Dleffenbachia pighy Schott
. Draceeia Qagﬂama sanderianga ﬁo&;s \
Rhoeo B “\cx: Jp anhaceg Hance

Marants

Pleomele »;E;w&m-e reflexa Lam

- peperomba Peperomia obtusifolls Hiie.

Verbena Verbenn incisa Hook.

75 to £ull

- 'sun light

50 to 75
25 to 50
0

25 to 50

50
%5

10

75 to full

© sun light
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DISCUSSION

“

Light is a powerful factor in determining the course
of development of plants, It brings ab@uﬁ changes in. the

morpholagical aﬂéEphysic&@gical.eharactars of plants.

I the culeure of indoor pTants, lﬁgh intensity Lo
a @rucaal fantor. Er@per ligh& is ex& i@al for success with |
‘:hmuse plaﬁ&s. in the ﬁ@llowiﬂg chapaex, the resulta gbtained
‘ﬁurirg the caurv@ mf stuﬁy on the effect Qﬁ V@Eﬁﬂﬂ@ l&@ht
u &m%ensitﬁe @n,th@ aaawth &ﬁd dﬁ?@lﬁ@ﬂ@ﬁt of indoor foliage
dﬂ@ ﬁ&mwernng 91amt% are discuseed, In the presen&'iWVGStis
7.gaﬁ&@n ﬁne gr@wth behaviaur sﬁ,plamts under varying light
int@msiﬁie$~vizo full sup, 75 per cent, 50 per cent, 25
'_g@r cent and.io perfcent light waé studied for a p@ﬁiﬂd‘aﬁ

- 8ix months.
agracnema {Agleonems costatum Veitch.)

?hé s tuady geveaiediﬁhat best growth of these plants-
can he obtained by‘growing”th@m under high shade cmm@itﬁ@ns'
{10 to 25 per cent light),

Shading was found to havea positive influence on

characters like leaf production and leaf avea., AL the later

- steges of plant growth, the increase in leaf Frgﬁuﬁﬁiﬁa,

waa'ﬁﬁbgorti@mal to the increase in shade ﬁ§£© 20 per cent
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Largest leaf areatwas also recorded under the same light
intensity. The iarger 1eaf'size is the result of earlier
apd more rapid growth. Differentiaticn alaa ‘takes place
earlier in shade leeves as compared to sun leaves (angerscn,

1988),

The ¢hlorophyll content of leaves was found ko
increase yacgreubiw@ly with increase in intanuiﬁy of shade
(upto 2% per cent light’., Hence for maximun chlorophyll
productlon and dark green foliage, 75 per cent shade
(25 pmrcmnt light) can be considered the best for aglaonema
plants. Bjoriman (1968) and Good child {1972) have also
reported that the total chlovophyll content of leaves of
shade grbﬁg plants inqréésed in-camparisua of sun plants.
Enlthis study it was obseﬁVeﬁthhaﬁ the plants placed under
opeh conéitien could survive only for a @eriod of hundred
days, Morecver, the Ghlﬁf@phyll'éﬁﬂtent in the 1ea§es was
reduced and the plambs exhibited yellowing. Finally the
leaves ¢ot dessilcated and the entire pl ant gradually withered.
This is because of the Eéct chat a eﬁ&ﬂe'x&ce when‘grawn in
strong light; photcchanical function is severely impaiveds
probebly because photosystem IT is inactivated: (Ejorkmar.
1966). Itwas seen that high shade conditions (25 per. cent
Light) also increased nzmductian of leaves in ag?aonema.
Eowever, the height of the plants remalned more ar less nﬁa

same under -all the treatments.
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The enlaxfged leaf éw;face. increased c¢chiorxophyll
content, and the enhanced préduetion of leaves brought about
- cons iderable increase in the photosynthetlc capacity of the |
pi’ant:s, thereby the entire growth of the plantsé'.was ‘impmve';igl
under intense shade conditions, Hence for cbtaining i:aest |
growth of aglaonena plants they may be cultivated under 10425
per cent light intensity levels. ' | |

A?iccas ia {Alocasis cuprea Koch)

The alocasia plants were found to grow taller with
decrease in liéh‘c levels (upto 10 per cent light). Hirol
ah al. (1970) also reported that in Aphelandra squa rrosa, .
tallest plants vere produced under 30.' 16 and 10 z:ér- cent of
£0ll sun light., Under the same light levels (10 per cent
1ight) the production of leaves was maximum and the 'leaf
area was alse increased in alocasias, The chloi‘c:»pﬁyll c@*htents
also showed a progressive increase with increase in intensities
of shadex;z"upi:o 90 per cent (10 per cent light). This
indicates that 10 per cent iicht intensity level is the
ideal 'ccnd':’;.tion for the growth of these plants. The plants
~ are not able to ﬁithstand high 1;§.ghi:.‘, The plants gfown
_tméer open conditions could survive only for three monthsy
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The leaves 1@&3?:. thedr chlex:ephyu and thereby thelir gz'@enh

' ~ce:slmr. ult:lmately 3.eadmg to complete w&lt:.iﬁg of the plants,
'I‘h:ts ocours becau.ae prolenged exposure to radiant energy
results in the d@canpesitimﬂ of chlmmphyll through phof:eau
m?idation.‘ The prcblan is more severe in the leaves of

shade plants than in i-.hmse of the sun plants (Mastalersz, 19‘?73.
aralia (Bolyscias gu :l’if@zeli _viéter:!.a@ Bailey)

High 1light conditions {75 per ce:rst and £full sun li.ght?r
caused the plants to grow taller as canpar@d to those under
the different shade levels. T_hi-:z can be attributed to the
increased stem growth of the plantse Jeong et al., (1983 3 have
| reported that in the indoor plants Eatéhee}era 1izid and.
Glechoma hederacea, increaged light mtens:%ty ipmmoted stem
growth. But this increased light levels were Tt favourable
with regsrd to leaaé area, .’chlemp}ay;l content am _ carbohydratos
fn aralia. Instead, m@uﬁ@#@ﬁ in Licht levels upto 10 per ceng
wag found to emhance the leaf area and to. increcage the e@nﬁems

of chl@r@phyu and carbohydv"atea. - ‘émen radiant £3.u2§ 3&

‘limited, however, the phatosjmthatic unit 48 a very ‘useful
mechanism for collecting radiant energy and tra::sﬁerz-ixag it

£¢ a reaction sii:e. Apparently.. -'plam;s' mve é‘%?@lvetﬁ a radiant
energy hervesting system that functions ‘effect:ﬁyely when
radzléni: £lux is limited (Honner, 1962). |
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The results thus indicated that by orowing aralila
under partial shade levels (50—75 per ceht light), plants
of mediwa height, with good coloured foliage ere produceds

Balsan (Impatiens usllerianacsul t@nié Hook)

Open c@nditians (full sun light) are £cund hazmful
t@ the plaﬂﬁ. Under aUCh conditiens, the plants eculd survive
onLy fox two months,. Laght at the early and late part of the
day éiﬁ mot harm the plant., At other timeu, wnen the radise
".t&@ns was intense, the plants appeared m&lted.

The plents grown under mediun shaéed_csﬁditioﬁs‘QEO
per cent light) were larger than thé‘éthgrs? They were tal&ezA
and thelr leaves had the largest surface area. This can be
considered as an adaptive mechanism of shade plantss Leaves
of shade plants have &t their disgosal an impressive array
mﬁ,aﬁaptivé responses to low light ijtensity. ﬂ@saphylll
cell size is reduced and laminar surface enlarges (Leopold,

and Rriedemann, 1964).

With regard to £ @waxing. 75 per cent light level 4
wasg founﬁ to be the best. The plants exhibited profuse
flowering (Plate 1) and their flowering period was also
lenger. . Though flowering is a rhotopaericdic respofnise, it may

alse be altered by the amount of light the plant recelves:
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Theianthcpyanin produetion was more In the £loweds
with dncresse in intensities of shede levels. This
increased the red colour of the flowers and reduced the
variegation in thé.petaiﬁgf This is however, contrary €o =

the repores of Nanda gf al. (1973). whoy founa that in

the hypocotyls of Zupatiens Eﬁﬁﬂaﬁiﬁé anthocyaning increagsd

with light intensity,

Since this dis an irdoor plant mainly vaiueﬁ for in
Elowers, 75 per cent 1agha level can be considereﬁ the most
i@eal for. itg growth. The plant seleeted wag Lhe one wuﬁh
vaxiegated type of flowers. Hence, ﬁhe increased vas&egata@ﬂ
under higher light 1@vels (at 75 p@x cent lighu)e@n also be

considered as 2 deairable character.

Begonia (Bggonia semperflovens Link)

Flewering in begonia was enhanced by shaded conditiens.

Uncer @pen conditions (full sun light), the plants ﬁm@k;m@xo

" days’ (14) to come €o fiover than under the Qifferent shade

levels (7.25 to 11.75 days). ‘Barliest flowering was cbserved
iﬁ-plan#s grown urder 75 per-cent and 50 per cent light levels
(7.50 and 7.25 ﬂaya;respectively). This is dn acrecment with



the fiﬂﬁiﬂf}ﬁ of Rees (1%?) in freesias: He found that shads
dng upto 50 per. eent bﬁﬂ&ﬁ&t@é ﬁl@wer pm&ﬂu@tﬁ@n by all@wimg

~@&$li@rgiﬂflﬁﬁ§S§en¢e‘iﬁitiag%eﬁa ﬁmshaﬁeﬁ plaﬂteinitiated

 inflorescence only laters

Wi&h regard t@ Lhc vsg@tatxwe grew&h @lsc 50 per cent
ligh& was x@umé bevexicxal. ”ha n@smﬁ& hal the maximum .
haightb and where wa: eﬂlargament a$ leaf Laminar supt ece,
;uhen compared - t@ ﬁhm miants unaar uy@m. Full sun 1iaht was
foumd &&trﬁmantaz to the grouwth of. ﬁhe p&aﬂﬁa.: “?@ leavesA‘

: @eaeieped scar&h.marks on rh@ mawginb, whimh iat er tunned

greye |

: Wax begonias man_ﬁe”gfuwn as f@liag% @z‘ﬁaegééang p&aﬂﬁs:
when grownh as a fimw&rﬁQQAPlént. the colour cﬁ_the ﬁl@wéﬁs
_is of much values Eh was. found that with red&ct cn am Tight
l@V®3S, the: mmthccyawins in %ha p@t&l@ redneed. ﬁhiw caﬁ~be
) expeaﬁea because anthocyaning dep@nd upen l&ght far tﬁ@ p@@@@cu
t&aﬂ of stugar, one of its building b&acks.‘ In br&ghﬁ 13@ht,
miorea phatasyathate is pmmduced awﬂ hence; the wncreascd yreﬁuma'
tion of anthgﬁyanim and enhanecad reé aelmur (manak@ R-CE T
-?hu@ the best gr@wth of the plants can be Qh*ainmﬁ under
partially shaded c@mditﬁsns (75 per cemt Llight levells ”ha |
shade can be mcreased ﬁurt;hez: iE £g1iag@ pz.mﬁuc*amn is |

mtended 6
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Chiorophytum (Chlorephytum gomosum Wood)

‘The plants that wér@ groun under AQW”tQ m@ﬁium‘light
levels (25 to 50 psr cent light) eshibited better growth in
t@fms of leaf area and plant helght. The increase in surface
avea CAUSES MOre GHPOIULE &o light thus increasing dhe
opportunities to use low light m@ﬁe'éﬁéisiemtl§; fﬁ@ chlorepnyld
_Cﬁnﬁéﬁt alse showed a progressive imczeaéé wiﬁﬁ Gecrease in
1ight levels (upto 10 per ‘cent ligh‘i;);\ This is in line with

the reports of Rosa'(l97ﬁ);

Carﬁohydrate_pzcdﬁction was very much reduced in the |
1eavés of plants grown under full sun, This can be attributed
to the decrea@ed,phot@chemieal.eﬁfiéiéncy of the plants due
to the ﬁestrﬁetion of chlorcphﬁll ugd@&ﬁﬁigh 1icht by photoe

oxidations - . R

tinger intense Shaae~ccndi£ieas (1D per éeﬁt iight),
the leaves tend ﬁg be naéréw. Thig wil;lmar the SpLeAranse.
of the pianﬁéﬁ Hence it is not advisable é@ grow thsnm unﬁ@r'
such COﬁﬁi%imns;- Therefore, 25 te'SG‘paﬁ cent light levels

can be considersd the best for the growth of these plantsy
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Coleus {Coleus biunci Benth.)

It wag cbserved that the leaves of coleus under
decreased levels of light intensity, had lower anthocyandn
content dn them comyéred to those grown under 7% per cent
light and €ull sun licghe, iawer light intensities are
found to promote the.éevelepment’of chlcrophyll, resuiting
in dominance of green colour in the leaves, Because of
 this, the Léaves of plants under intensé shade {TB) appeared
| Qreener, whezéas those wder other light (shade) levels had
more purple coléur mhich’was_ehéractexistic of their f@ié@g@
(Plate 3). Silis ot al. (1972) reported that 60 o 70 per
cent of full sun reduced the red colour of begenia Jeaves and
deep shade (20 per cent £full sun) completely rem@veﬁrthe red

cHlour,.

Leaf area ané plant height also showed significant
Increases with increasé in light levels. This can be
attyributed Eo_the~influenee of light intemsity on cellvenlar@eé
ment and differentiation which thus influenced the plant
helght, growth and leaf size of the plants (Th@mpabg and
Miiler,1963). This indiéates that the growth potercial of
coleus could be exploited well only 4f they are grown under
high light levels (75 per cent to £ull sun light).



Plate 2 Bffect of varlous light lntensities
: on colour development in coleus
deaves '

¥, = Fuall sunlight
Tg - zﬁéf: cent light

T, = 50 per cent light

o = 25 per cent light

't

= 10 per ¢ent light

&3



PLATE 3

&.¢lnll —_ SW2 g lulllv_.

|

—— >

,<*"""""-—— 74 cwms
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Cordyline (Cordyline terminalis Kunth,)

In cordyl ine,shading upto 90 per cent (10 per cent
1ight) was found to emhance leaf production and increase
the leaf area and plant height. But the anthocyanin contents
in the leaves decreased with increased shade levels.
However, as the light intensity lowers, chlorophyll produce
tion increases. Together with the anthocyanins in small
quantities this provides an intense dark colour to the leaves
of cordyline. Similar f£indings have also been provided by
Conover and Poole (1972). In Cordyline terminalis they
| found that leaf colourationwas less intense under 80 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 must be grown under 50 to
75 per cent light intensity levels.

Dieffenbachia (Dieffenbachia picta Schott)

In the case of dieffenbachia plants, high sun light
(open conditions) is very much detrimental to the growth of .
the plants. The chlorophyll content is reduced in the leaves
which leads to the development of yellow colour. The leaves
also assume a vertical orientation (Plate 4). Conover and
Poole (1272) have also reported thatuunder high light



late 4. ucmamzmmmm-u
4 the growth of dieffenbachia

LY « Full sunlight

®, = 75 per cent light
Ty = 50 per cemt light
74 oap-:mum’

T = 10 per cent light






“Intensities, the'leéves aséﬁme'a vertical position, instead
of their proper orientation which is_éo° to. the hérizontalg

- Vertical orientation can be cons%dered as an adaptive mechanism
of the plant which helps in avoiding direct @xgosur®.£®‘th@
strong irraﬂiance. With reduction in light levels upte 50
per cent, eh?mronhvll content 1n the leaves increaged. ;@hia
iz In confommity with the reports of Bjorkman and Holmgren
{1963). with further reduction in light levels, plant height
inureaseé upto 25 per cent light and leaf area,upto 10 per
caeng 1ight, These suggest that bw growing dieffenbachia
under 25 to.50 per cent light intemsity level, tall plante
with dark green foliace can be pr@duQQGJ

Dracaena (Dracacna sanderiana Hort. )

In this experiment, it was observed that decreasing
the light levels from full sun light to 10 per cent {90 per
. cent shade) brought ab@ut an increase in ghe leag area and
the chlorophyll content in the leaves. Fretz and Dunhen
(1971-72) found that in american holly plants, leaf size
of plants increased under 92 pRr cent ahade, _Et'alse

resulted in increased green colour of the leaves,



|
7

_The enlarg@dlleaf surface an@ ghg‘increased chlcre@h?ll
g@ntené mn@eﬁ reducééAiight.lévels might have Inproved the
photosynthetic efflcieicy of the plans, thereby incrcasifg the
food producticn: Increased carbohydraté contents vas estﬁﬁaﬁed
with reduction in licht levels (upto 25 per cent 1ight). Houeve:
hils s contradietory o the reports of Milks gt al. (1978)
that increasing shede decreased the carkohydrate levels in

Ficug benjamina,

‘ Hagh 1Aght intensities alw@ inflaencpd tne mrnduct&em
aﬁ leaves. Uhde;Aggen candi;ienq..nﬂe p&ants;prcduced only |
.1@a3@? ﬁumbér of ieav@s. }”his suggesgu that altheugh the 4
pl&nts are abic to 8urv1ve bright 1ight conditions, rcduceé
intensities of light must be provided for the goed growth of
the plant. Under 10 per cent light intensity {90 per cent:

:shade), ghe plants will havé better growth. Redriguez and

Cibes (1978) have alés'regorted that at 92 per cent shade,

the appearance of Dracaena ﬂez@méhsig was superdor to that
at other shade levels,

- Marenta (Marants zebrins Sims)

.'Maranta plants WQre ﬁcunﬁ to grow taller with i&creased
inteﬂsitiﬁs of light (75 per cent. to full. SUR 1ight).. Bun ag

thia 1ight level, the leaf area wasg 5@und to be reducedy



3@@?3@‘ gt 21, (1983) reported that in the. dndocr plante
atchedera and Glécéhmna, aﬁ, increase 0 light, intensity

promoted. sten growth amdaﬁeerease@ the lea§ :si:gze.

. ﬁ@w@v@r. with furi:n@s:' z@éuetwn :m ligh%: 1evels frem
‘?5 per cent to 23 par ceam:,, the pmdu@ti@ﬂ of leaves Anereasad.
“"“hm em@mphyli mm@mg @f the ieaves alse in@reas@ﬁ zm:‘:iez*

mes@ light .‘_!_.me:’i,a,&l which &agaaft;@ﬁ dark gs«:e-a@n e@lmﬁ: to. the

£o1 lage.

~ Although high light favoured the growth of the plants
in ﬁ.cms of plant heloht, visual observetions indicated thet
the gzl ants presented é;n unhealthy appearance due o scorehing
@sé the Paves. Hence for kee;éping the plants in good | |
condition , and for rich development of £cliage, hish shade
@@zeﬁim&ém (25 to 50 per cent 13.9%#;} must be prwiﬁ@a;

Peperomla (P@Q@r@mm mhémsﬂ.ﬁ@l@g Hote )

In pbpermmca, reducing the light intensity from £ull
sun. to 10 pex cent, increased the piam: height, leaf ares
and cm@mymm c:@ment-. This a.ncaicaws ghat high shede &s
: gar@ﬁ@xmcz 2o by the ; plant for its gmum. Ross (1976)
réported that leaves c.?iwel@ped under 80 per Qent sna&e had



more surfagé area and chlorophyll contenit. The increased
chlorophyll content in ?eperbmia should improve productlon.

of photosynthates in the plants, But the carboliydrate content
ﬁﬁ the plaﬁta,nnﬂer the differént shade leaves were found
'leesér wheh compared to those In the open, This is 4n line
-with thé'ieparts of Shev .and Seely (1983) vwho found that

in Pegermmia cbtuw;fola&, reducing the lignt iﬁtonsity
decredsed the plant fresh and dry waaght. HON»V@K. the leavea
of the plants under the open GQﬁ&nLiﬁﬂc (£ull sun) exhibited
yellowing, thickening and necrosils: on the leaf 5ur£acoiP?aLe 5
‘These Gﬁuld perhaps be due to the excess accumulati@n‘cf
carbohydrates in these leaves, waltz (1970) reported the
symptoms‘thiékening, chiorotic mottling, bronzing and actual
necrosis qflémall leaf areas as a result of excess accumulas
tion of carbchydrates in éhryséﬁthemum leavess For pepercmia,
thié intense shade conditions (lo‘yer cent light) isAfound

the most 1deal for its‘gtawﬁh.

Pleemele (Plecmele reflexa Lam)

Decreasing the light levels upto 10 per cent £rom
£211 sun light was found to have a positive influence on the
leaf area, and carbohydrate and chlerophyll content. This

can be considered as due to the high photochemical ef£iciency



©tr Plate B Exiec%: OF various 1ight mteasiues
- oon the growi:h of peperom:.a RN

'1‘?1 © e Full sunlight

T, '75 ‘per cent light
C A
T, =50 per cent light N

‘I‘é‘ - 25 per cent light

_T5 = 10 per cent light



PLATE 5 (x 04-)

.
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. of the shade adapted plants (wassimk; l@ééﬁ; Open cmﬁéiti@ﬁé

(ﬁfu&l ‘sun light) are fourd to :itacmase the plant l&&i@hﬁ
than the di¥ﬁereat sﬁaﬂe levels. ?bisqsh@ws @haﬁlﬁhe

fplants can be gwewn under high light conditions also, as
there were no harmful effects nsticeé. But for interior
planting the gr@uﬁb of thm foliage is of more valu@ ﬁham
m@ mrem extens mn.' H@ncea, for pmaucis' p’i am:s wim
avcrage height and well d@veleyeé éa een %oliage,

. they have to be grown under 25 ger cent: liﬁﬁ@ ant@nﬁiﬁy,

lavels
Rhveo (Ruoeo sg§thaceae“AﬁaﬁceB

in rhaea, shaﬁing the plants upto 20 per cent (1@
per cent light) increased the plant height. zntexaeé@
elongation dus to sheding causés incresse in the plant

nedoht (Craiy and Walker, 1961).

‘ ﬂax@mnm leaf ared was myhibite@ by plants under 25
pﬁr cent 1ight levelg. hmwever; these plants_pxoﬁueeﬂ @mly_
Tleuﬁer nunbex @& 1@&?03 when .compared . to these in the oped
'(full sunde The epen ‘conditions alse @ahancud the production -
of an hm@yanlns. which increased. the puzyle calaura@i@n in

the l@aves. The colowy decreazed with increase dn shade levelse
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whus, rhoes plante can be grown uné@:‘high shade
corditions (10 to 25 p@rlcenﬁ_lighﬁ) which will favour the
vegetative growth in terms of plant height and leaf areay
However, for éhe_dﬁﬁelm§mént of purple colour of the ledves,
epthocyanine are essentisl amd its production is iﬁéreaséd
oriy under hich Light conditions. Increased 1ightllavéis
also enhences leaf production. Hence medium light (50'§er

cent) conditichs will be optimuﬁ fox ﬁ,e'plant;

Verbena {(Verbsng incise Hook.)

@0

:Verbena needs high light (75 per cent to £ull sun
light) for its orpowth. The plants were not able even Lo
survive under the shade conditlons (beyon@ 75 per cent light)y
Hence, verbena should be geoun under open conditions or in
places where pienty Qf}sun light is avadlable. Farfinﬁoaz
planting, this can be placed in window sills fééing seqﬁﬂa

wﬁeﬁe”théy can-h@‘éxééSed to maximun iighﬁt
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hf’. | SUMMARY

mﬁest..ga&i@ns were carried out in the Bemartnmt @:E
Eﬁ@" ’ic?)amm;e. Cam egc, of Agriemlture, Vellayanl éaring

// 35-' 8@. LT Tha fx,ee;i: of various light mtmsities on the

émm ;md development of £ifteen indoer follage and £lovers

Sl

",,,/,'/,_ ing ;;» -‘cs Uere ﬂzsuﬁicci. The results arve sumarised belowe .
P ; o . ‘
/’/ i~ Light Antensitles of 10 and 25 per cent were found to

: iﬁsmmce a subsbantlal increase in the leaf area, leof »rodice

tion and chlowophyll content in agloonamae

Aleogasiaos grown under 10 per cent light were taller
than others and they had the highest chlorophyld content in
the leavase U'néleé: the same light level the area of the leaves

vas wore, awd there was increased leaf production.

High 1ight i«:«evels (75 per cent and full sun ia”.ght)
brought about an Iagrcase in plant helght in avalla. ﬁﬁwever.
increase In loot avea, cc.xbahydrateﬁ and chl c:sz:c@hju mment
was observed for plants grown under intanse shade (10 per cent

light)

Under medium light intensities (50 per cent) the plant
‘height and loef area in balsam was maximime The plants had
i@ﬂgest perlod of fiowering uﬁ:der 75 per cant light and the

varicgation of the £lowers were ROECe,
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Better vegetatlve growth in terms of plant helght . snd
leaf area wos eshiblted by begonia plants under 50 per aent.
lights Higher light intensities (75 per cent and full sun
light) brought about earilest flcq@ring in begonia anﬁ de\m.op-
ment of é{ecgs zed eclour in the £lowerss

- The ieaf area and total chlorophyll content was found

to be maximem in -@hl@mphytufn plmts‘when the light intensity

was reduced to 10 per cente Plent height was greater under

50 per cent ilights Shadea leaves had greater carbohydrates

‘coﬂpared to tho . in the opefs, -

High ?B;iajhﬁ intensities (75 per cent and £ull aun .1light)
£ avoured the gmmh of the cmleus plants in terms of plant
height. leaf area and fc.liage coloux:.

Reticing the light intensities Srom full ‘sun to 10

per cent was found o increase the leaf area, ~e£ pm&aetion,

and plant hg.sgh‘?:. in cordyline. Eut the total anthacyaniﬁ

content was degreaseds,

Degrcdse in light intensities upto 50 per cent maxie
mised d'zlor@ph}?l&. production in diﬁfmbacma. Further
reducti@n to 2% pex cent light increaaeﬁ the height and leaf

ArCle -
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. In dracoena leaf size, leaf production and chlorophyll
content showed o Increase with 10 per cent light. -

 The plent helght end carbohydrste content of maranta
showed an increase under high intengities @E 'viight {75 pef cent
and £ull sus light)e However, mudh batter gmmﬁ of the pl ate
with incﬁeaSé@ prodictlon of leaves mé highest chlorophyil |

content wat obscrved under 25 to 50 per cent light.,

Low light intensities {10 per a,ent) signific;ently- incres
sed plant helght and lea€ srea in 'P%ﬁerémaa with regard to
leaf production significant dlffercnce ccuid be ébserveﬁ eaniy
- at the initial "t:asg@, w%'xere 50 per cent idght dntensity was
mnnd, mawez;@v’ aﬁ:ﬁm all ﬁ:he other troabmentces C%u@mphyll
and c,arb@hyévaue @@m. ent waa found mumm in p.!.mts grovn
in £all qun 3.3 ghta |

_ Di.m.éa uh‘mg ilght mtmsities vere found to lncrease
'~ the ie.ai:" ama. c:-az%mmdrate and chicrophylld content in pleomsle

Al "m laber growth stages of rhoeo, inaréaé@d' Eﬁéight
and leaf axea wa.ka @:‘nﬂ.bi‘aed by plants growm under 10 per eent
llght. Buk Lh@ gﬂm@eyanm c:cmi:mts dscd dned Sﬁi@ﬁﬁﬁﬁ.bcﬁﬁl‘yo

High iicht la’cms.mies (75 per c::em: cmcl :ﬁull sun light)

in. verbena were mmé& essaemtial for its gmzm ané ﬁlowering.
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 ABSTRACT

An investigetion was carried cut in the Department of

- Horbigilture, College of Agz;fim\lturé, Vellayani, duzing the

year 198586 to £ind out the eﬁf’ec_tf: of various light intmsiéi@s

on the geowth and developrent of the important indoor foliage 7

and flowering plants sum as aglaonema, aralla, alocasia,
C.‘I‘il@‘?‘@phy'uuﬂ, coleus, aorayliﬂe. d:leéfeﬂbad'sia. c?aracaena.

| maganta, gs&aammia. pleomle, ;mm, balsam, begenia and

verbena, | | |

he 'E:%:eatnénts consisted of £ive inteasiiiies of 1ight
as followss Fulld sunlights 75,1 50, 25 and 10 per cent light.
- The experinent {aas la:i.é in a aﬁf@letely Ra’adomiseﬁ ﬁeﬁign. v
snadé.ng was provided by using gumy cloth utretched ever

Q}Q:L. ?,3@'3 Qﬁ'

t‘v”lJ’Lt hei@w increasaé u.,eh deex:ease in light inta'a-

8ities In mosk of r.hcz plants exeget in @ral.la, coleus, mranta,
picomele and aglaenama.» in aglaanem the:e height of the plants '
wﬁz’e ‘lugnced by the tyeatments only at the initial growth g
. 8tayas. z’t othemstaller plants were prodiced under high light:.
mxtms;czoa. L o o

In general Qiminiching licht intensities enhanced 1eaf
prodnct don, leaf ares an@ chlozophyll content in all plants

except in coleus vhere leaf area incressSed with increase in



| intensities of Light, Besﬁmmién of éﬁ,al.@i?c;phyfl in the
: .‘é.c:av@a @imfzs k@‘@ﬁ in the @pm as eavi@ense@ 3;’3{ the yallewﬁ;w}@
aolour was not esbe‘aexvad for those p;l.am:sa in sk‘acﬁ@, g

‘ mi,a“ ﬁaarbohyérat@ wm&% in the leavea were net uigniw
%camiy mfmmcmﬁ Ly thca d&fﬁer nt tr@atmrats in plenta like
~ alocasia, beloam, begonia, m&@m. wzcﬁyline, moes and
veasm*faaa In ag&a@nema mcﬁl d&exﬁwbaczhﬁ.a m:; @eﬁmi\‘;e tmmi |

uld be @l&@iﬁaﬁ@ﬁ ui.ﬂx regaﬂfz to the tobal salubla csamahyﬂmme |
@m&,m | In peparomia ami mayanta cmhyéxate wn‘* mt.s WOED
e %md@x hich 1ight in»ema&%ﬁes.‘ in :@ﬁhem,; sma&irig incmaseﬁ ‘

t.ém caxrm&syérate mm@m.

Total anthoqyanin contents estimated 4n the ;aavesfoﬁ*_q
- cordyline and coleus als_s. well eas;;!xz the £lowers of begonia
chowed a decreasing tmmﬂ wit@h decrease in 'a.ight intensities,
In baloan, gmat@: an%;meyanm oontent was as mame@ witl‘a
'e:airm,mmg Lighe mi.maimes, a

“z.%gia M-ght imt@nszta,eaﬁ eﬁhance@ flwesrizag in balmemb

bggmia and w@xﬁma‘ ,
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