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ABBREVIATIONS

BAP benzyl ammo purine

°C degree celsius

cm centimeter

Cw coconut watcr

24D 2 4 dichlorophenoxy acctic acd
g gram(s)

h hour(s)

HCl Hydrochloric acid

[AA indole 3 acctic acid

IBA indolc 3 butyric acid

2P 2 1sopentenyl adenime

mg | ! milli gram(s) per hitre

min minute(s)

ml mullthitre

mm mullimcter

MS Murashige and Skoog s (1962) medium
N Normality

NAA naphthalene acctic acid

NaoH Sodum hydroxide

pH hydrogen 1on concentration

pst pounds per square inch

RH rclative hurmidity

TDZ N phenyl N 1 2 3 thiadazol 5 yl urca
viv volumc m volume

wPM Woody plant mediun (Lloyd and McCown 1980)
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INTRODUCTION

The State of Kcrala 1s blessed with such a salubnious climate which
makes 1t posstble to grow most of the ornamental plants, espectally those which arc
popularly called as tropical exotics’ Still, the floriculture industiy 1s 1 its infuncy
mn Kerala The commercial production of ornamental plants has been contined
largely to orchids and very recently cxtended to anthurnums  There 18 g need to

dnversity 1nto other floricultural crops to sustain the floriculture industiy 1n Kerala

In recent tunes, an increasing demand for all kinds of folage plants for
landscaping mstitutions and public places, indoor decoratiors of oftices und hines
ctc 15 observed Both flowcring and foliage plants have become an mtegial part of
our modern concept of cveryday life adding fresh beauty and hving charm yea
round Man s mmpulse moves him toward living with nature  and o tansplant is
greenery and allure indoors With the growing population lack of open space ard
development of multistoreyed housing systems, people have to depend largdy on
mdoor plants for decorating their surroundings Besides a growing wrtanal ket
there arc considerable possibilitics of export of Iive plants particularly toliw,e plants

from Thiruy ananthapuram and Kocht (Swatup 1993)

Kerala could very well be regarded as the Mecca of toliege plants
consitdering the vast number of foliage plants abundantly grown hae The demand
for fohiage plants 1n cities like Bangalore 1s met by the supply from Kcrala There 1s

a tremendous scope for export of schefflera to other citics as well

Schetflera 15 an 1mportant foliage plant of the genus Schefflera Bllong

mg to the botanical famuly, Araliaccac, 1t contamns about 40 species of tices and



shrubs which dare native to topical and subtropical arcas of Asiy and Soutl Sca
Islands (Jowncer 1981) Scveral species and thar cultvars are grevn corme cually
for use as nteriorscape plants Important ornamental species among, them aic
Schefflera arboricola S acunophylla S angustifolia S venulo u S diptiea aad
S nsularum Howcver S arboricola 1s the most important and comuicraally
exploited species It has  vaniegated  and  green types with common numcs

Hawanan Elf and Varicgated Elf respectinely

Schefflera arboricola 1s an cxcellant small to medivm size spec me fan
well highted end tables, desks, book shelves and uscd 1n dish gardens cnd a'vo
larger pots for focal points i groupings It 15 also 1dcal specimen {or prepataticn of
bonsar The attractine shape and colour of the foliage have made <«chetflar an
unportant garden plant Hardiness  case of culuvation suttability to mte 1r wonh
tions frecdom from scrious pests and discases contribute much to the populanty ot

this ornamental shrub 1n Kcrala

Schetflera 1s propagated from air layers and cuttings Prop.ation b
sceds has also been reported (Jomner 1981) Arr layerie 1 1 propa,itien noth 0 n
which rooting 15 accomplished while the cutung rem uns ttached to the pucr phint
Laycting 15 uscful for producing a large sized plant oy short tme but s 1 ¢ ous
and cxpensive operation Cuttings arc the most important means of propagite 2 nd
these are used widely 1n commercial greenhouse propagation It 1s mexpensine rapid
and stmple and does not require the special techniques necessary n grafting budding
or muicropropagation Howcever, development of an effective i viro prop.ation
mcthod will create possibilitics for mass multiphication of sclected chite genctype

avording vartability caused by gencrative propigation

T2



Vegetative propagation of Schagfflera arboricola has not been prope by
documented Propagation ot foliage plants, including scheftlera m Keala ¢ date
has been largely from the gucss work of nurserymen Thorcfore there 1s a fedt ~old
tor standardising propagation techmgques for foliage plants bt schetflora The ¢hjec

tinves of the present study were

1) to assess the rooting potenttal of  different types of vegetative phinting,
materials
11) to study the etfect of ditferent growth regulators on rooting of stom cutten s

and arr layers

1) to standardise a protocol for micropropagation
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2 REVIEW OF LITERATURI

Since litcrature available on propagation studics 1n Schefflera s mea e
similar 1tems of work 1 other foliage plants and  ornament:l plants bar o been

reviewed 1 this chapter

21 Propagation through cuttings

211 Scason of collection of cuttings

Season of collection of cuttings has been reported to be ore of the Foy
factors atfecting rooting of cuttings i many plants Cuttings of jasmire plarted
during July recordcd maximum rooting comparcd to January  April ind O tobu
(Bryzgalova 1974) Hardwood cuttings of Freus mitida rooted bost dunn,, Mach n
the first year of study while n the noxt year rooting was maxamun durin,, Tehie 1y
(Mohammed ¢ @l 1975) Nambisan er @l (1977) obscrved better rooting 1 se
hardwood cuttings of olcandcr (Nerium indicum) when planted daning Ju'y A ust

During this period  the number of roots and length of roots produccd wore als) b

Cuttings of Ifvora banduca rccorded highest tooting durm, Octo' ¢ ind
poorcst 1 January regardless ot the treatments with IBA TAA o NAA (S Jh
1980) Singh and Motilal (1982) rcported that 1 Calltstcn o forccolcw UVt
rooting (95%) of softwood cuttings was obscrved dur ng July whi'c the «omt !
wood cuttings rooted best (85%) during Scptember  In both the fypos of citary,
rooting was poor (60%) during February The scasonal influence cnr « prodr ot
m cuttings  with IBA and NAA treatment was tllustrated by Ay (P98 m

bougainvilleca The number of 100ty producced 1n all the trcatments and v ancties vac

more durmg rany scason than dUIng SUIIMCT SCASOR



212 Eftcet of growth regulators on rooting of cuttings

2121 Trcatment with growth icgulatoss

Use ol growth promotung substances on lolage plants has not been
imvestigated thoroughly but such materials arc used 1n the mdustry Moyt ol ac
plants root castly and for such plants, addition of auxuny gercr ™y rotuid 5t
So growth regulators should not be used betore carctul testn, using v o1y,
concentratons at difterent scasons The auxins most commorly used md th ¢ 1 v
proved most successtul are indole acctic aad (IAA) rdole buty 10 aid (1RA ad
ndaphthalenc acctic acid (NAA) Besides these auxins ke 2 4 dichorophenoxy coctic

acild (2,4 D) and varnious commercial preparations like Rootone Hoimodin and

Seradix are also used to a lesser extent

According to Shanmugavclu (1960) NAA was bettar than ndole
compounds 1n producing coptous  stouter  thicker and  longur oot nn hhico
El Hakim ¢r @l (1962) tound that IBA and NAA wae mcre cfoctine thin TAA to

induce rooting 1 Phy llanthus

Rooting hormoncs have been shown to rmprove 100t jrade of «me
folage plants IBA at 3000 mg 1 ! umproved root index of Drac cn omor
(Stevens  1976)  Poole ¢l (1980) 1cported that wm Apfdlerdra ¢ D
Dieffenbachia o Exotwca  Freus  bemjamina  Polyscas b Mo irien tlon
Syngonwum poedophyllum, applicetion of commercdl rooting 11 v ¢ (Mo > ¢ 2,

contarning 0 3 per cent IBA had benefiaal offect on 10otrg,

In Freus elastica the mghest tooting pereentige number of prim y ¢

per cutting the maxamum length of the largest primary root and best sunviy 1 fte



transplanting were obtamned with 1BA at 4000 mg | ! (Kumar 1982) Kamcl and
Nada (1986a) reported that 1n Dieffenbactua picte 1AA at 500 ard 1000 mg 1 !
would improve rooting  In Dracaena bruannu, they tourd that rooting was hr host i
single node cuttings treated with ather IAA or IBA at 500 mg | ! (Kamdl and N d

1986b)

Jayasankar er al (1990) found that mn the casc of Fices irfcaort when
the cuttings were placed under mtermittent mist  best reoting was obtained with
NAA at 1000 mg | Uand i a tibre glasshousc  best result was obtained wrth 1BA at
10 mg | ! Dracaena fragrans v Massangeana D deremenss caliny o ™ nich
and Janct Craig D marginata and Gardena jasmenotdes cuttigs mmuorsed nolo
water (49°C) tollowed by a basal application of 0 8 pur cent IBA had greae 100t
length and weight In addstion to enhancing rooting  hot watar + IBA also ricrcacd
the numbcer of shoots per cutting in Anthurium ardraecnum o P cum
D marginata D fragrans Plumenia and Cordyline ternunalis v Ti cutings (Hata

etal 1994)
2122  Mcthod of application of growth rcgul ttors

Leaty cuttings of Satntpaulia iwonartha wae tieated woth 1o 1000
mg | ! solutions of IBA for I to 24 hours by Woszszynsha ard Borye (197¢Y
induction  of rooting and they found that the cffeet of IBA mercased widh the
concentration and maximum  bencticial cifect was  obtaned v th 1000 o
solution when the cuttings were soaked for 195 to 24 hours Kwadk and (1,
(1980) also obtamced similar 1esults i ornamental plints Bbe 10 ¢ nd L o

[hey also observed that prolonged dip for 24 hours was swore ofectine th qui b

dip or powdu treatment In bougainvillea  Aishabr (1985 £ (~1 it 4l he



L |

basal cnds of the cuttings 1n dilute solutions of IBA and NAA (100 300 and 500
mg | 1) was morc cffective 1n producing morce number of roote than quick
dip 1n concentrated solution Whereas, 1n hibiscus  Verghese (1984) reported that
quick dip method was significantly supertor to prolonged dip method with re,ard to

rooting poreentage

213 Environmental considerations

2131  Propagation media

The propagation medium sclected should be castly ohtamnable  nrform
and available 1 quantity so that plant propagators can use the same matag |

repeatedly (Poole 1969)

The rooting media generally rccommended are sand  peat mess and
water (Zimmerman, 1930, Smith 1944) Peat 15 a satistactory medium {or propald
tion of most foliage plants Vermiculite and sphagnum moss also have been tourd to
be successtul media m many plant spectes (Chadwick 1949 Creech ¢ g 1955)
Philodendron scandens ovycardium and golden pothos rowry, 1y Gum n pet

produced longer vines than cuttings placed 1 calaned clay (Poole 1969)

According to Higaki (1981) single node cuttings of Drac era ol ic ina
rooted cqually wecll 1 peat moss, perhite, black anda or vameuhte Ledu
mtermittent mist condition  Kamel and Nada (19864 ard 1980h) obser od that
rootng of Dieffenbachia picta and Dracaena bruanui single node whole cutuin s was
highcst in sand Rooting of Fecus clastica cuttings was bast mnpe tnoss o nor 1!
mixtuic (V/v) of peat moss and sand (Sultan ¢r af  1990) Sir j Al wd Aby D hub

(1993) reported that the best rooting response of Schefflers acr opinl'a «wd Feous



beryaminag was obtainced m 50 per cont peat moss | 50 par cent sand and 75 por ot

peat moss 1 25 per cent sand, rospectively
2132  Light intensity

Rauch (1981) reperted that Schefflera arboricola rocted best (96%
rooting) 1 72 per cent shade Whereas incereasing the shading trom 0 to 72 pur cot
had no ctfcct on rooting in cuttings ot Cordyline termnalts (v Nant s Beaut, and i

Epipremnum aureum cv Marblc Queen
2133  Water

Mist systems provide the best method of maintarming high wator rition
ships with n cuttings during rooting  Kumsakt and Sagiwa (1971) studicd the oot
of intcrmuttent mist on rooting of anthurium cuttings  They found that the oy,
pereentage and average root length were much highar undar mist A commo st
cycle uscd 1n the foliage industry 1s 15 scconds of must/30 munutes  althou, h 12
seconds/6 minutes has been shown best for Dracaena spp (Rauch 1976) He later
on (1981) observed that Schefflera arboricola rooted best (96% rooting) w h 24

seconds misting/6 minutes
2134 [emperature

Day air temperatures of 25° 10 35°C and night tomperatuies of 22 C aic
within the best range for propagation of most foliage plants A soil tor puratare of
25°C would ¢nhance rooting m Dueffenbachia picta Cordyline ¢v Bih, Dol i
Peperomia obtusifolia whereas i Rhaphidophor 1 ev Pothos wed Phily ! o

scandens oxycardium  that ot 30°C aceclerated rooting (Pcole and Whatars 1971)



Borowskr et al (1987) rcported that increasing the air temperatuie from
15 to 217C accelerated rooting and mercased the number of roots per cutti, 1n
chrysanthemum c¢v Horim and rosc ¢v Garnctte  High tempaatures i the rcoting,
medium had a benchicral cffect on the rate of rooting but did not ¢nhance the nunber

of roots formed
214 Etfect of type of cuttings on rooting

Singh and Motilal (1979) obtained best rooting ard hr heet <anvived aith
softwood cuttings of bougamnvillea v “Thimma’ compared to semthudwood cut

tings

Leaf bud cuttings are particularly uscful when propagatiry matoidl 1
scarce  because they will produce at least twice as many rew plants trom the ame
amount of stock matcrial as can be started by stem cuttings Hanser (10864) 1¢f o ted
that in S arboricola cuttings with two or three fully developed feaves ooted 1uch
better  giving morc stronger and longer roots than smallur cuttings watl ¢ne lod' wnd

thaar subsequent growth was morce vigorous
215 Etfect of cutting positton and stem length on rooting of cuttrngs

The positional differences 1n root tormation 1n S arboricela (Haneen
1986b) arc m agreement wath the general statement by Hattmann ¢ «f (1993) that
the best rooting of cuttings 1s vsually found i cuttings from the bsal portions «f
shoot  Basal cuttings in Hedera helix (Poulsen and Anderson 19%0) ind §
arboricola (Hansen  1986b) develop longer shoots and more roots than apie 1 cut

tings
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Hansen (1986b) reported that in S arborico’a as stem length of cuttings
mereased from 0 5 to 3 0 um  pereentages of rooting and bud break oot 11 nbu
and plant haght were mercased  Similar results wae observed o Prsum sezvun
(Vewrskov 1978) Hedera helix (Poulsen and Andason 1980) and Accr rubrum
(Dirr and Henser 1987) where root number was dependent on the length of mrer
node remaming on the cuttings or on the size of the cuttings In the case of golden
pothos the most obvious cffect of mternode length of cuttings on plant growth was
on lcat number and stem length Cuttings with a 3 ¢m or longer internode below the
nodce produccd lcaves faster and had longer axillary shoots than those with shosta

stems (Wang and Boogher  1988)
22 Propagation through air layering

Layering 15 the development of roots at the bace of a <ot whale it 15
stll attached to the parent plant Mgjor benctit of the techmque mcdudes 01

plant size cuttings which can be rooted with a mimmum of 1cduction in e we,
221 Effect of scason on air layers

Root formation during layering 1s influenced to a great oxtent by scasop
In Cassia janamca Tewart and Pathak (1984) obscrved that the an layas rosted
well i July to August when treated with Scradix B an lanohn paste An Tnuing,
was donc 1n Butea monosperma during March, April May July and Augast R st
mitiation was obscnved aftar 30 days 1n the May, July and August treatments oaly

with most rooting occurring 1n the May trcatment (Kumar  1989)
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Vegetatne propagation of 4o cwauricaltforr isbyan a, a1ty dy?
protoundly affected by scason Rooting in the rainy scason was more than 80 por
cent while 1n the dry season rooting was only 10 per cent (Stmsiri 1991)  Sreclatha
et al (1991) reported that 1n Jasmenum auriculatum rooting was mamly confined o

the layers which was donc during the rainy scason (June Scptember)
222 Effcct of growth regulators on 1ooting ot layas

Application of root inducing substarces in laycting was tound to be
beneficial 1 various species of ornamentals  although the methed ot applica
tion was different (Ching er al , 1956) They stated that application of the roonpg
substance to girdled cuts as ¢ powder 1n lanolin or as a solution 1 50 per went alco

hol produccd successtul layers m various spectes of ornamentals

In hollyhock (Althea rosca) IBA and NAA cach at 1 ccreentration of
400 mg 1 ' were tound better 1n inducing roots 1 arr Inyers compared t¢ v
higher concentrations of 2000 and 3000 mg | ! (Lingara; 19600 Rum n !
(1969) reported that among the different growth substances tricd 11 ao Tuyer 12 of
crossandra, Rootone was found to be the best for producing maxamum number and
length of roots A higher concentration of IBA (5000 mg | 1) was reported o be the
best morooting of air layers m Micheha champaka (Venkatarayappa ¢« af 1978
Channaveerappa and Gowda, 1984)

A lower concentration of IBA or NAA was reported to be the best in
rooung of ar layers in Gardemia jasminoides (Mitra et ol 1980) They 10,0l
uniform vigorous terminal shoots of 1 cm e diamceter and ticated with IBA o NA A
cach at 50 to 150 mg | Ui Lanoln pastc and obtuncd 100 pur cent ot whee s

rooung was only 55 per cent 1 centrol oven atter 25th day of layering Mis 1 nd
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Majundar (1983) conducted ~cgetatne  propagation  studics mo P gyt e
forrugineum  Bawhuria sp o ard Pomnaana regra The ovpanment vas car od ot

cvaluate the cifeetne concentrations of IBA IBA 1 TAA nd IBA + IAA | NYA
on rooting of arr layers From the studics they concluded that IBA IAA & d NA
at 6000 mg 1 1 proved to be the best for rooting of Pcltophorum air layers Mivture

of IBA + IAA at 4000 mg 1 1 was the best for arr laycers of Poincrana regia
223 Ettect of wounding method on rooting of air layers

Another important factor in the laycring process 1s the type of cut that 15
madc on the parent plant Two common mcthods darc 1emoval ol 4 2 cm wide ning of
bark and cutting one or more upward slanting slits mnto the bark and xylem Ruoosting
was best 1 double slit Frcus elastica, but girdling produced @ greater number of
roots m F bemamina S arbornicola and Dracacna marginata Girdlin, D
margtnata stems inducced coarse unbranched roots while a hiner more fibrous 100t

system was produccd on double shit plants (Broschat and Donsclinin 1983)
224 Ettcct of propagation media on the rooting of layers

The quality of the rooting medium, espectally texture porovty 4nd v uter
holding capacity greatly influcnces the cxtent of rooting (Hattnann ¢z af 1913,
The rooting medium must provide sufficient motsture and acration and mast be
pathogen tree

Virupaksha (1961) tried the cttect of ditferent rooting mediy cn o Laya
mg 1 hibiscus He comparcd vermiculite, leaf mould compost loit molld plu
farm yard manurc and farm yard manure with carth and sard as rooting medie He

concluded that the quickest rootmg of arr layers took place in compost as 10)0m,
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medium Grappclli er al (1985) reported about the rooting cxperiments on layers of
Fueus elasuca  Dicffenbachia amocna  Cordyline  termunalts nd - Dracacna
deremensts by cmploying carthworm castings 1 ayars rooted better when cisting

alone was used as rooting medium
23 In vitro propagation

Plant tissue culture 15 the aseptic culture of plant tissuc such as proto
plasts cells meristems shoot tips cmbryos, ovules roots or stem and leat scctions
i a vessel containing a microbe frec nutrient medium undar cnvironmental condt
tions suitable tor plant development (Jomner, 1981) Culturc ot 1solated plant cells
was attempted as early as in 1902 by Haberlandt Micropropagation 1s a popular and
expanding area for commercial production, because it allows rapid production of
genetically 1dentical plant material and facilitates the production of diseasc tree

plants (Buddendort Joosten and Woltering, 1994)

Literature on micropropagation aspect ot schefflera has been scanty 5S¢
reports on micropropagation of other ornamental plants arc also  reviewed here

under
231 Routes ot in vitro propagation

According to Murashige (1977) there are thice possible routes n ul ble
for tn witro propagule multiplication, namely
4) Enhanced release of axillary buds
b) Production of adventitious shoots through (somatic) organogencsis

¢) Somatic embryogenests
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2311  Enhanced ridease of avallary buds

The enhanced axallary branching method of shoot multiphcition airy be
mtally slower than the other two methods but with cach passa e the numbe o
shoots ncreases logarithmically and within g year astronomucal  higures ¢ be
arrived at (Bhojwant and Razdan 1983) Morel (1960) reported the applicat ~ !
shoot apex culturce tor rapid clonal multiplication of plants tor the furet time The
greatest success using this technique has been achicved o harbaccous Tortcultur il
plants  The success may be duc to the weak apiedl dominance and sticn,, 100t

regenerating capdcity of the herbaccous plants (Hu and Wang  1983)
2312  Somatic organogenesis

Somatic organogenesis may be direct or callus mediated (Evans ¢ af
1981) In general the most desirable method of muitiplication would be advenaaous
organogenests  because 1t cnables a substantially {aster mcarcase an propagtles
(Dcbergh and Macne 1981) There are several drawbacks i culius mediated oroan
ogenests which should be avoidad 1in clonal propagation of a culuvar  The most
sertous objection agamnst the use of callus cultures lor shoot multipiication 1s the
genctic mstability of thar cclls (Bhojwant and Razdan  1983) Another disadvanta o
15 that, though callus may be obtamed from virtually any speces only m srice ¢
the plants be regencrated  The reason lor this mability may be due to the luhe

proportion of polyplowd or ancuplowd cells 1 those callus (Smuth and Stcet 1974)
2313  Somatic cmbiyogencsts

In vuro cmbryogencsts from somatic ollls prosents several advan lagcs

and himitations  Its synchromzed stages and bipolar structures are mose aer able w
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fundamental study and practical purposes duc to low labour requuament af fo st m
1ts Larly stages  Somatic cmbryogenesis lxiﬁlos( Common Lxpres 1on of tsste culliore
of monocoty ledenous specaes The first case of somatic urbryopencsis voas 10 cited
by Ranert (1959) on a dicotyledenous species atter mritiating el dvisien fion
carrot tissucs by 2,4 D giving 1se to callus ocdls which avohved e matic
cmbryos when transtorred o 4 medwum free of 24 D There ate o 10 i

somdatic cmbryogencsts as deseribed by Sharp «r af  (1980) 1he 1+ < wl ol

cmbryos are formed ducctly lrom the cxplant without the callus formation d de

sceond whete it requires formation of callus on which the embryos are formed
232 Callus mediated organogencsts

Callus 1s an unditferentiated and unorganised mass of parcachymatous
cclis tormed from a4 wound  Evidence for the morphogenctic activity mn callus
cultures of many plant spectes was reported by several workas (R ¢ al - 1976

Bott 1980 Sutter and Laghans 1981 Kumart and Saradht 1992)
233 In vitro shoot multiplication

Regencration of shoots can be ather direetly from the cxplant or thiough
allus mediated process As far as clonal multiplication 1s the amm the tormer s b

most cthicient and raptd method ot i varro regencration (Hussey  1979)
234 Factors mflucncing induction of morphogencsas

The successtul induction ot morphogencsis o plant ¢l ard nss ¢
cultures has becen tound o be influcnced by several factors such as cxplart media

and 1ts componeats and culture conditions (Murashige 1974 Hughes 1981)
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2341 Explant

An cxplant 15 4 prece of tssue or organ which s oxased frem th plu
lor the purposc of cultuie The success i culturing, the oxplant s ietluene '
numbcer of factors mherant to the cxplant such as soutce of cvplnt s st ¢ ]

physiological age (Hughes 1981)

The plant tissues ditfer an thar degree of determrninon ad th
ability to undergo morphogencests Kobza and Vachunova (1991) reporte e 1 the
case of Dracaena concna stem eaplants with a dormant bud wace wruble ker vy
vitro propagation whereas leat oxplants were rot suttable From the diftacnt kirds
of «xplant (stem leat and petiole) tested  Debargh and Wacl (1977) observed that
the leaf fragments containing b material were the best suited oxplant mater | tos
mass propagaton  of  Freus  lyrata Kukulezanka ¢ al (1977) 1eported thiat in
regencration of Peperomia scandens the main regenceration zone compiises e laat
bladc basis and the petrole Pinded and Pinded (1992) found that 1 asparazue forn
the most promusing explant materials were the shoot apices and scctions of shoot

with a4 node

As arule larger the size of oxplant the more rapid the Srov (h an ! dic
sreater are the rates of survival (Huesey 1983y 1 the oxplant st cois s ' ot
sutface  volume 1atio s high and thae will be difticulty motde sunvaat t the
cxplant  But in mernstum  culture for virus dmtration oaplans of kepoth 01

0 5 mm arc used (Hussey 1978)

In English vy Banks ¢z al (1979) tound that canbryos juventle t stes

and cmbryo organs had a high regencrative capacity and they concludad thie culw o
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of the youngest and less dittaentiated tissues was sucee stul morowed oy |

SPLLILS
234 11 Surtace sterthization

The objective of surtace sterthzation 1s to rer ove ot ooruer y 1@ ms
present on the oxplant with mintmum damage to the plant s ue Toche b b !
and fungal contammation antibiotics and fungicrdes respectn 'y e vs d artia

surface stertlant o1 medium additive

Fhe most commonly used surface sterdant s an agteous Clutor
sodium hypochlorite Thas bang toxic to plant cclls 1t 18 recessiry w0 va b o
trcated tissue twice or thriee with sterde watar (Hu and Wing 1983) Cor ot
tions rangmng from 1 0 per cent (Minocka 1980) to 10 0 pu cent (Kuo ud 1

1977) have been repotted tor vartous plant spectes

Ethanol and mcrcuric chloride are the other popular surtace stenilant
According to Marott and Love (1977) 1t was better to tinse fust with cthanol (45¢)
for thiee minutes tollowed by a 10 munutes bleach aeatment (50 to 10 09) and
tinally three ninses with sterile water Alcohol dlene has also boen used fo surtaee
sterthization (Bonga  1982)  Lakshmi Sltaf(Ll?)}%) used O 1 par cent maranr o chlor do
for 10 to 12 munutes tor sterthization ol scedhing, oaplints ol Dalber,, a fantol «
Mcrcutic chlorde 0 10 to O 1S per cent gave better swrilization of oxpl nts th n
sodium hypochlonte and  absolute alcohol  Reghunath (1989) and Doy (1992)
reported the use of mercurie chloride 0 1 per cent for better surface stard 7ty o

cardamom and Dendrobium  respectively
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2342 Culture medium

23421 Basal medium

A wide vaniety ot plant tissuc and ol culture medin hine beenrepart «
The carliost and widely used basdl media were Whiate s (1943) ind Hella (19
media Smcece 1960 however most rescarchers have been using MS (Mot 0
Skoog 1962) Gamborg s (Gamborg er al  1968) or SH (Scherh and HiId o L
1972) mcdia But after 1980 the most popular medid ate DCR (Gupta md D zan
1985) and WPM (Lloyd and McCown  1980) cspeaally 1o voody peaies b MS
salt composttion 15 used very widely  particularly of the desed objectne ot
regencration - Another medwm desienated as N (Chu 197%) was devedoped
ceredl anther culture and 15 beng recogmsed ds a cuttable medum for fissae ¢ Trare

of ceredl crops
23422 Growth regulators

The general coneept given by Skoog and Millar (1957) 15 th « ot u
dittcrentiation an plants 15 regulated by an anterplay of two groups of hormoies
auxins and cytokinins A mgher cytokmm  to auxin rat o promotes shoot
tormation and a higher auxan to ¢ytokinin ratio favours 1oot ditterentiatic » Rut
no unnversdl ratio of auxin and cytokinm has se tar been doveloped for 1oot on sho
induction  The oxogenous  requuements  for  the  hormone  depe Vo b
endogenous laveds mothe plant system which 15 varable with the gss o p' ot L p

and the phasc of plant growth (Bhopwant 'nd Razdar 1983)
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Hempel (1979) opined that in majonity of die cises citles grosth ws
best on auxin and cytokimn containing medium  though some bulbous pl ot ike
lilium and hyacinth regenerated in vitro without the presence of 1ny phytohcimoncs
He further noticed that considerable variability existed between taxa and enctipe tr
the optimum requirement of phytohormoncs for morphogenests Hasepawa (1980)
reported that high concentration of auxin may not only mhibit axzll 1y bud tic Lin,
but also mduce callus tormation  In caflus mediated of ganogenesis ol Dracicn .
fragrans shoot dlongation and rooting were strongly mhibited by BAP nd st ' wd

by auxns IBA and NAA (Vintcrhalter 1989)

For aallary shoot preliteration cytohima has been utilised 0 oy ¢ w0
the apical dommance of shoot and to cnhance the brarching of Fter Phuds hon ey
axtls (Murashige  1974) Badzian ¢ af (1989) 1epoited that by '
amenable ytokimn to Brassawa actinophylla «v - Amate muluphy ton v sa
culture  using shoot oxplants as o start plant matcrial - Al Juboory ¢ «f (1991
reported about the influence of growth regulators on root and shoot devclopment of
mictopropagated Algeran Ivy  There was a significant naphthalene acctic a4 ad x
thidiazuron 1ntcraction for shoot count Mulaple shoots did not torm without NAA
and TDZ 1n the medium Thee was also a significant NAA < TDZ it wtion to
the ability to inducc vy rooting i vitro NAA was necessary for 1oot developme it

without NAA therc was no root formation
23423 Carbon and energy sources

The most commonly uscd carbon source 1y sucrose at 1 concentrati 1ot
25 per cent Glucose and {ructose dre also known to support geod . owth f o1 o

tissues (Bhoywant and Razdan 1983) In genaal oxased diconyicdonsus oots 51w
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best with sucrose whercas those of monocots do best with glucose Some other forms
of carbon thdt plant tissucs arc known to utilize inddude maltose  palactose e o

and lactose (Gauthact 1959)
23424 Vitamins

Most cultured  plant  cclls  are  capable of synthesizing afl cssential
vitamins but apparently 1n sub optimal quantitics (Czosnowskr 1952 Pars 1955
1958) To achieve the best growth of the tissuc 1t 1s often cosential to supplemcat the
mcdium with one or more vitamins - Ot these  thoymme has gencrally proved to b e
an ¢ssential mgredient and usually added moplant tssuc culture nedre it lavds of 0
m, | 1o mg | U Other vitamins ospectally pyndoxine meotmie acrd ¢ daum
pantothenate and mositol are also known to mmprove the growth ol cultured plat

materials (Bhopwant and Razdan  1983)
23425 Other organic compounds

Numcrous complex nutritive mixtuies of undedined compositien fike
casein hydrolysate  coconut mitk corn milk  malt extract tomato juice and yoast

cxtract have becn used to promote the growth of certain callt and organs

In a prchiminary study Al Khayrt er al (1992) has shown that the alddi
tion of 15 per went (v/v) coconut water to the culture medam sigmticantly mproved
callus growth shoot regencrative capacity and shoot growth mn leat dise cultures ol

spinach

The addition  of  activated charcoal to the culture media may hne

beneticial citect Makmo er af (1977) had tound  adding activated charccdl @ Lo
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bercdical to 1ooting of Ficus pemjamina  In the casce of wr vitro propigtion of
Phulodendron tuxtianum the 1ooting medium was supplemented with acti ¢ carbon

(Jambor Benczur and Marta Riffer 1990)

Howver the use of these natural extracts <hould be avoided s far as
possible  Dittaient samples of these substances  ospecadlly the fru b extiacts 1
afteet the reproductbility of results because the quality and quantite of the prov th
promoting constituents m these extracts often vary with the ape of the tissue ¢ d e
variety of the donor organism Morcover 1t should be possible to cifectively teplace
these substances by a single amunoacid  For example  for muze endosparn callas
Straus (1960) could substitute yeast oxtract and tomato juice by 1 spug e

alone
2343 Culturc conditions

The culture conditions play an 1mportant 1ole 1 the suceess of tssuc
culture The physical form of medium pH hght temparature wnd relative bunedity

arc importdnt 1n growth and differentiation

Light rcqunement for diflacentiation mvolves a combintion ol sever il
componcnts namely ntensity  quality and duration High hight mtensity hae been
shown to be mhibitory for shoot bud formation 10 tobacco (Skoog 1944 noipe
and Murashige 1970) Optimum light mtensity for shoot multiplication in Gabar
and many othcr herbaccous species was reported by Murashige (1974) to be 1000
lux 300 lux beong adequate  mtensitics at 3000 lux or moic wac stion,
inhibitory 1 low ught mtensatics the shoots are greene and talla (Mur st

1977) For somc plants  high hght mtensity from the beginming, of clongat on stagc
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15 not adviscd On Dracaena spp and Cordyline spp for ¢xample 1t mduce tud
clumps comparable to apteal dominance once bud of the clu ter clongates and <up
presses the devclopment of the other buds This can be avorded by giving + few
weeks of low Light mtensity until the buds start to clongate tollowed by highar hyht
intensity (Debergh and Macne 1981) Callus of Pelargonum hortorern d tiorentites
shoots only under altunating hight and dark paiods (15 16 h day proved Lot
Callus maintained uader contmuous hight 1emamns whitish and dous not oxhibit
organogenests (Pillar 1968) The quality of hight also influcnecs organogenic dittu
cntidtion (Was and Jatte  1969)  Bluc hight promotes sheot bud ditfrentation

whercas red light stimulates rooting 1n tobacco (Letouze and Beauchosne 1)69)

Skoog (1944) studied the citect of g 1ange of tempasature (5 33 €) on
tobacco callus growth and ditfaentiation Growth ot the callus sncrcised with 1 50
tempetatuie up to 33°C but tor shoot bud ditfuentiation 18 € was pire yand
bud tormation occurred at 33°C However most tissue cultures aie LTCWID SUCLOSS
tully at temperature around 25 + 2°C Schnada Moldichy and Hon 11984
reported that 1 viero propagation ot Kalanchoe blossfc! It na ¢ m nima

temperdtute for shoot regencration was 18°C with the optimum at 24 (

Relative humidity s rarcly a problam exeept moand ciimites where
rapid drying occurs Hu and Wang (1983) reported that air humdity 1s mtregae ot
controlled and when 1t 1s controlled, 70 por cent has been found 1o be the most

trcquent sctting
235 In vuro ooting

Adventutious and axallary shoots devcloped mocultnres n the preseree ot
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4 oytohinin generally lack roots To obtam tull plants the shoots must be 1y tondd
to a4 rooting medium which 1 ditfaent from the shoot wutuphcitcn o o

espectally mots growth regulator composition

Generally auxan tavours thizogenests Among the auxins NAA hi buen
the most citective one tor imduction ot rooting (Ancota ¢r el 1981)  Mec (197%)
obsenved that in Cordyline ternunalts no roots woe mduced by 24D whoreas
addition of NAA mmproved root growth Piertk and Sprenkeds (1984) 1epotted that
in gerbere [AA had Iittle ctfect on rooting but with NAA 100 pu cent 100tin,, v as
obtained  Whercas 1 some other cases  tooting was mfluenced by 1AA  In Freus
benjamina  the ticquencics of rhizogenests and root production wac highe with
TAA than with NAA (dcd Amo Marco and Pircazo 1994)  Somctimes 1 combm ition
of growth regulators are used for rooting n cultures Podwyszynsky (1992) 1eported
that 1n Aglaonema <p the best quahity of roots was tound with IBA 1n combipation
with TAA  Occasionally s in gladiolus (Hussey 1977 Hussain 1995) and
Narcissus (Stabrook er al 1976)  shoots are readily rooted on ¢ hormone tree

medium

A low <alt medium 1 tound saustactory for 1ooti, of shoots 11 e
number of plant species Otten wheae shoot multplication was induced on tull
strength MS medium  the salt concentration was reduced to halt (Grland wd Sthitz
1981 Zimmerman and Broome 1981) or a quarta (Skirvin and Chu  [979) tor

rooting

In Chamaelancium uncinatum  the bost rooting occursed on halt sticngth
MS mcdium (Damuano er @l 1986) and also 1in Monotagma smaragdiur bost 100t

mg took place on half stiength MS medium (Mo er al - 1990)
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Acclimatization 15 onc of the mmportant phascs of microprop i ated
plants  The success 1 accdimatizatton depends upon not only post tnstar ond tons

but also the pre transter culture conditions (Ziv - 1986)

Hu and Wang (1983) suggested a period of humdity acchmatzaton f r
the newly transterred plantlets to make them adapted to the oxternal environment I
the casc ot micropropagation of rose, Bhat (1992) reported that plaatlets s ¢
dcclimatized by ncubating them initially at 70 80 per cent RH tor 7 days and then at
50 per cent RH for 3 days betore planting i vamiculite DA Amo ind oy o
(1992) reported that 1 Frews bempamina the rooted plants wete tnsteniad 10 pots

covered with plastic bags tor 6 weeks and then moved to the green house
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3 MATERIALS AND METHODS

The present study  Standardisation  of  propagation  telhnnucs n
Schefflera arboricola was carricd out o the  Department of Pomelo gy wnd
Floriculture  College of Horticulture  Kerala Agricultural Unoversity Vel mikko
Thrissur  during the period 1994 to 1996 The matondls used nd o dododo,

adepted tor the study are desenbed 1 this chapter
Plant material

Schetflera s an mmportant follage plant of the genae S Feflere whi h
wds known carlier by the genciic name Brassarg This conus consists of about foity
species of trees and shrubs Among this S arboricola bas greater otrament i viloe
But 1t has not obtained populatity and has not been studied well So S arboncol
was prcked up for the present study Both variegated and graen typ ol s hetle

(Plates 1a and 1b) were used tor the study

S arboricola 15 a subtropical Trccly branchmg, phint of dwuf h b It
has flexible wiy stums which become scandent with age The Jloss precy pimate
foliage 15 arranged 1 a arcle of seven to aght soft leathay loutiet N 3

charming 1n appeardance and has zoed decorative value
Macropropagation studics

31 Propagation studics through cuttings

it Etfcet of types of cuttings on 100ting

Herbaccous single noded cuttings having a Ingth ot 1025 em 1!

double noded cuttings having a length of 2 0 5 0 cm were used for the study  Shocts



Plate La Schefflera arboricola ( Variegawd ) grown i pot






Plate b Schefflera arboricola ( Green ) grown 1n pot






with leaves mtact were used Cutungs ware prepared mosuch a way thyt 1 tht citen

the top and a slanting cut at the base of the node were made

312 Effect of growth icgulators on rooting of cutings

The tollowing difterent concentrations of mdole acctic acid (IAA) + dole
butyric aud (IBA) and naphthalene acctic acid (NAA) were tricd to studs o eatedt
of growth rcgulators on rootng of stem cuttings Eight cuttngs cach | om

varicgated and green type of schetflara were treated wirth TAA TBA vy NAA
using two mcthods namcly prolonged dip and quick dip mothod  As por prov oty
reports (Hartmann er ¢l 1993) lower concentrations were used for prolonged dip
and high¢ r concentrations tor quick dip method  For prolonged dip the basal portion
of the cuttings were soaked for a pertod of si1x hours and for quich dip they were
dipped tor five seconds The untreated cuttings (contiol) were dipped i distlled
water for the respective periods for prolonged dip and quick dip methods Dot s

of the treatments are grven below

Growth rcgulators and herr concentrations tried for tooting of cuft nge

Mcthod of application Growth regulators
IAA IBA | NAA
my | ! mg ! ! m,, | !
50 50 S0
Prolonged dip 100 100 0
200 200 200
500 500 500
Quick dip 1000 1000 1000

2000 2000 2000
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Preparation of growth regalators

Chemically pute civstathine salts of IBA TAA ind NAA ware uwed o
the preparation f crowth regulator solutions  The growth rcgulators were tr v hs
solved m minmmum quantity of 0 1N NaOH solution and then stowly wddrmg, dist Hed
water  the volume was made up to halt htre  Treatmert solutions of the roge e
concentrations were prepared from the stock solution by proper ditution with Jie
tilled water  These solutions were used within two daye of preparation and kopt

refrigerator whenover pot n usc
Preparation of potting mix

A rooting medium consisting of one part of sott o parts HF sad ard
one part of well rotten powderced cattle manure was prepared by thorough mixan,, ot

the above ingredients
Planting ot the cuttings

The cutings were planted o pots flled with the p ot nin
immediately after treatment with the growth regulators A layar ot sentwas ¢ only
spread on the urtace of the potting mix The pots were bept st de v mo ok 1her

with 4 misting trequency of 2 minutes/15 minutes
Obscry ations recorded
The followirg, observatins ware recorded

1 Numbcr of days taken for rooting

2 Number of roots per cutting



3 Length of the longest root
4 Avuaagc length of roots

5 Numbcr of new leaves

6 Frosh wergzht ot roots

7 Dry wught ot roots

8 Porcentage suceess

Fhe dosion of the exparment was a twe facto comple U iy eod
destgn There were forty treatment combirations mvelving t oo factors »omcdy +pe
of cuttings and growth rcgulators Eight cuttings were used under cach trowtmert and

tive cuttings were taken for recordng obscryations

32 Propagation studics through arr laycriag

The cxpunment was carried out gt the Department of Pooat 0l

Flortculture - Collcge of Horticulture  Vllanikkara and alvo o the A ! ol

Research Station Mannuthy

321 Eftcet of the methads of wounding on rootiny of T s

Air layening was done by removing a rinz of batk b 7 ) it
from around the stem In addition to this slanting shit method w o Wso ot Ty !
mcthod a slanting upward cut was made on both «ades of the ste » Jhaat 7~

long keeping the two surfaces apart by a prece of weod
322 Fticet of growth regulators ontoot ot Iy as

Three  growth  regulators vizo IBA - TAA N
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concentration of 50 100 and 200 mg ! P wac trid tor the study The dutas of the

trcatments are grven below

To Contiol

T IBA 50 mg 1!
T, IBA 100 mg 1 !
T3 IBA 200 mg 1 !
Ty NAA SO mg 1!
Ts NAA 100 mg 1 !
Tg NAA 200 my 1 !
Ty IAA SO mg 1!
Tg IAA 100 my 1 !
Ty TAA 200 mg 1}

Preparation of growth 1cgulators

For cach treatment the required quantity of growth 110 to
werghed separatcly and dissohved i tew ml ot alcohol and then mixed « tur by

with petrolcum jelly
323 Lticct of rooting medium on rooting of layoers

Laycrmg was done by using sphagnum moss cocorut fit v ard © dot
Rooting medium with sawdust was made by mixing sawdust with sind v pr, o

tion ot 3 1
Layering opcration

Six to vight months old y ung potted plant ith w0 by sy 20

23
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3 5 em were used for air layering Arr layaing was done cther by usivg, piedhing, <1
by slanting shit mcthod and the wound was madc at a distance of 15 20 cm {rom the
tip of the plant The growth regulators in petrolcum jelly was applied to the upper
part of the wounded portions The rooting medium was taken 1n polythene choct of
250 guage and was wrapped around the wounded portion and the two ends wau

carctully ticd using ¢ gunny thicad
Obscrvations recorded

The following obsery ations were recorded
1 Numbcr of days taken for rooting
2 Numbcr of roots
3 Length of the Tongest root
4 Avcrage length of roots
5 Fresh weight ot roots
6 Dry weight of roots

7 Pcreentage success

The destgn of the cxperiment was a three factor completedy 1indosuszed
design There were sixty treatment combinations immvolvng, thice fadtars 7
media type of cut and  growth regulators Eight layers were dene undor ol oot

ment and five layers were taken for recording observations
33 In vuro propagation studics

The in virro propagation studies werce catred out 1 the Tissue Cultire
Laboratory of thce All India Co ordmated Florculture Improvement Projecr (ol o

of Horticutture  Vellamkkara The mam aspects of the study cons sted ot



a) Induction of callus and regencration
b) Induction of mulupic shoots

¢) Rooting of wn vitro regencrated shoots
The details of the study arc presented below
331 Collcction of cxplants

The cxplants were collected from young plants maintamed in the net
housc attached to Department of Pomology and Florniculture  In ordar to congiol the
microbal contamination the plants were regularly sprayed with a cortact fung ade

Fytolan at 0 2 per cent concentration at weekly mten als
332 Sourcc ot explant

In the present study  leaves formed the oxplant sowee D us
mtiation For standardising the age of the leat oxplants immetuec )y ey 19)
and mature (L3) leaves were used  For induction of multple shoots shoot tips and
nodal explants (N t0 Ng) were used Nodal cxplant Ny was positioncd just b cath
the shoot ttp Simularly Ny N3 Ny Ng and Ng ware positiored just honath the

preceding nodal cvplants
3133 Surface startlization of oxplants

The leat explants were fust washed thotoughly with tap v ter ¢ v,

a tew drops of surfactant cxtran followed by rinsing with distulled vata

The nodal explants and  shoot tips were fiist washod weth ta, sater

contatning a few  drops of oxtran and then treared with O 1 par cent omean ts



10 min Then washed with distilled water blotted wnd wiped with oter digppet
70 per ocent alcohol  Further stenilization procedures ware cuned out vnd oo the
perfoct aseptic condition maintained 1 a laminar an flow cabimet The cxpl nts wae
surface sterilized 1n beakers using differont surface sterilante at varicus coneents

tions and duration

For lcat explants 0 1 per cent mercuric chlornide was tricd tor dittaent
durations of 5 10 and 15 min and for shoot tips an intal dipping 1 50 p 1 cent
alcohol tor 1 mun followed by metcuric chloride treatment for difterent durt »s of
10 12 and 14 mm were tried The different stertlants ueed tor nedal oxpl nts we
gnen below

Stertlants used  thar concentration and duration of treatment tor 0y 7o culte o ot
nodal cxplants ot S arboricolu

Surfacc stertlants Duration of cuttace e 7ty
(miru )
5% Domcstos 5
10
10% Domestos 3
10
0 1% mcrcurie chlonide 5
10
50% alcohol dipping tor 1 mun | 12

0 1% mcreunc chlorde
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In I the uoatments the oxplints were submar, d ntho st 'y ot
required pertod with frequent agitation After surface stenl ten th o

draincd oft and the ¢xplants were washed four tines using sterile watcr
334 Culturc media

MS mcdium (Murashige and Skoog  1962) and Woody Plant Mcdium
(WPM) (Lloyd and McCown 1980) werc used for the study  The composition ol

ditterent basal media tried are given in Appendix V
3341  Mcdium preparation

The varous chemicdls used tor preparation of medium wore of anddy 1!
grade from SISCO Rescarch Laboratories (SRI') British Drvg Houce (RDH) Murck
and Sigma  Stindard procedures (Gamborg and Shyluk 1981) wore folfowed for the
preparation of the medum  Stock solutions ot major ind muny 3 omonts v
preparad first and were stored  under  redrnigerated  cond fron tnher ol o
bottles  The growth regulators and vitamin stocks were prepased separand  d the

tresh stocks were prepared at s1x weck intery al

An ahquot of ditferent stock solutions was pipetted it nte [
vessel which was ninsed with distilled water Sucrose and mosttol were dded t st
and dissolved  Required quantitics of growth regulators wae also addod ard the
solution was made up to the required volume The pH of the solution was «djusted
between 5 5 and 5 8 using IN NaOH or HCl Agar was then added ¢ the med v n

and stirred thorou hly



fhe orlutons ware then mclied by keoping, vwote bt oyt
a temperature of 9095 C untl the medium bocrme Cea Alcat Iy pl o
medium was pourcd hot to oven sterthzed culture fubes whieh were e ey
rinsed twice with distilled watcr The contamers with the medium were then tiphdy
plugged with non absorbant cotton wool plugs Borosthicate test tubes ol v 70 15 08

25cmand 100 x2 5 cm were used as the cont uncrs

The medium was  autocdaved by applymg 19 pa pressuse for 20 min
Atter sterihization the culture tubcs were stored 1 an air condittoacd calture om

tor turther use

335 Inoculation process

Inoculatton was caried out under strict aseptic conditie r i a lan 1w an
tflow cabinct Sterthzed torceps petridsshes surgical blades and "leen, pope e

used

In the case of leat oxplants after the surtace sterdr ar o 'ed 48 !

about onc ¢m? s1z¢ woie separated trom the intact learos and culte o

Shoot tps having the size of 25 mm were used for no T b
prepare the nodal oxplants tor moculation 05 1 0 cm long mmtare hoot po oy
contaimng an 1ntdct axillary bud was cxcised using a stenle Frufe and o 1l duto

the medium

336 Culture conditions

The cultures were mncubated 1na culture toon provided vid 1 10 ¢
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lamps to give a light intensity of 3 000 lux for 16 hours hight pcriod  The cultures

for the mmitiation of callus were kept under dark  The temper iture was mntined o

337 Callus mediated organogencsts

Callus tormation was studied using immature  young ind mature et
explants on ditterent media supplemented with auxins (2 4 D and NAA) 1ind yto
kinin  (BAP) Coconut water was used as medrum supplement to tmptove the callus

growth Treatments tried are given below

1) Basal MS medium
2) MSwith24Dattivelevels 025 05 10 20and4 0my ! !

3) MSwith24D at ] mgl ! with coconut water at 3 levels 10 15 and 20 put
cent

4) MS with NAA at9levels 1 2 4 6,8 10 12 14and 16 mgl1

5) MSwith24Dat10mg!! withBAPat3lcvels0S 075 ind 10 mg 1!

the leat preces were grown on the medium supplemented with he
growth rcgulators tor @ period of one month and the following obscr s s

recorded
Observations

1 Survival percentage of explants
2 Number of days for imtiation of callus

3 Number and porcentage ot cultures exhibiting callus nitiation
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3371 O1gdno cnests

Trial was conducted o abtam e encration fm ¢ Hos tss iy for

ring them on to

D

2

3

MS with BAP at4lovcds viz 35 50 100nd >0 w1

MS with BAP it 15 myg ! ! and adenine sulphate 3 fovdds (0 9 1
my | !

MS with kinctin at 3 kevels 6 8 and 10 m 1 !

Callus regencration was not obtained by usig the al ove treatment

combinations and hence the following diftercnt media ramipulations were per

tormad

1

1)

MS with sthver mitrate at 5 lavels 2 4 6 8 and 10 mg | " Then ncubate the
culture for ditfaent pentods ke 203 and 4 wecks Aftar that traastarad it to

basal medium and also to the medivm with BAP at 3 5 m | !

Ligutd medium was also tried tor the regeneration of callus MS with BAP ¢ 2

leveds 5 and 10 mg i 1

Another trial was donc by inacasing the nitrogen source m the MS stocd 7o |

1/4th and 1 1/2 times along with BAP at 2 loveds 5 and 10 m, | !

A pulsing treatment with stock soluttons of BAP was also , ven to the ¢ Vus
For this stock solutions of BAP at ditferent levels ke 125 250 500 and
200 0 mg | I were made and  the callus placed m o1t and kept o wm il gy
horizontal shaker tor ditfcrent pertods ke half an hour onc hour wmd « 1
mght After pulsing treatment  the callus was tanstanad to the madnim wath

BAP at 3 Smy i !



3383 In vitro rootiny,

The m wiro dovddopad shoots ware transfurred to the me lie supple

mented with auxans ke NAA and IBA The ticatments tied are grven bedor

MS ¢ IBAat3keveds 03 05and 07 mgl 1

MS | NAAatl Omg!t! 1 IBAaO3mgl’
MS | NAAat20mgl! 1 IBAat0O3my!’

MS + NAAat30mg!l! 1 IBAat03mgl!

wv o W N

MS | NAAat40mgl! 1 1BAat03 mgt!
Obscrvations recorded

1 Number of days taken for mitiation of root
2 Number of roots

3 Root length
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4 RESULTS

The results of the study on Standardisation ol propig tion techigu s

Schefflera arboricola  arc scquenually presented below
41 Cuttings { Varncgated )

Ettcet of growth regulators ind the type of cutings o ono1har of 'y
taken for rooting numbar of 1oots length of the longest teot totdd fength of 1oots

average length of roots fresh and dry waght ot roots are given below
411 Number of days taken for rooting

Main ctfceet of growth regulators and type of cuttings weie significant
The data presented an Table 1 showed that 1BA at 1000 and 2000 my, | D wue
significantly supertor to othar teatments exeept IBA at 50 200 and 500 my | P g
NAA at 50 500 and 2000 mg | 1 (Fig 1) Double noded cuttings 3w wvar go

rooted carlier compared to single noded cuttings

Intcraction  ctfect of growth regulators x type of cutting  wise uso
significant From the 1nteraction cttect it was clear that single noded cattra,s fooited
with IBA at 200 and 2000 mg ! Puerc significantly cuperior to most ot e
trcatments exeept IBA at 100 and 1000 mg 1 Frand NAA 150 500 1110000
my | ' Whereas in the case of double noded cuttings NAA ot 100 m, ! "
found to be superior cxcept IBA at 50 500 and 1000 mg 1 P ind NAA a1 00 2 w I

and IAA at 2000 mg 1 1 and control (quick dip)



&0

Table I Etfcct of growth regulators and type of cuttings on numbar of days tahon for
rootmg of varicgated cuttings

Growth regulators Type ot cuttmgs

Single node Double node Mo
IBA 50 20 20)7P 17 200 18 ¥
IBA 100 19 207P4 29 004 21 v
IBA 200 16 204 19 comnp 17 0pt
IBA 500 21 goun 16 80P 18 9pth
IBA 1000 18 00"P4 17 40PF> 17 70
IBA 2000 16 404 18 gomnpr 17 6oM
NAA 50 18 80"PY 21 goimn 19 gphith
NAA 100 26 6048 15 20° 20 90+
NAA 200 20 4010 20 00IMnP 20 200!
NAA 500 19 00™P4 18 607Pr 18 golik
NAA 1000 20 2077P 20 0p!™Mnp 20 toh
NAA 2000 19 00704 19 4pmnp 1920
IAA 50 20 80! 23 40h 23 10¢-
IAA 100 23 20Y 22 200m 2 70!
T1AA 200 23 808! 19 40mnp 21 60H1
IAA 500 30 00¢ 25 40fh 27 70
1AA 1000 23 goUik 36 200 "
1AA 2000 44 204 15 605 20 99!
Control 26 60k 27 40Ut 27004
(Prolongcd dip)
Control 31 60 18 40101 25 oo
(Quick dip)
Mcan 23 010 21 054

*Treatment means in & column with same letter do not ditfer signiicantly



----- “Green'  “Variegated'

Prolonged dip Quick dip
SC - 35 -
l] J 30 - A
404 [ ///
r ol .
I ° x P
8 % x i S 20 - T
P \% < ‘l o .
0 \\\MQ\ o o
> i —_— = 18 .
S20 I . &
T 10
10
} | : -
. ~IBA —NAA *1AA t = IBA — NAA < [AA
ol— S 0
50 1 OO 2000 500 1000 2000
~ 1
Concentration of growth regulators (mg | 1) Concentrat on of growth regulators (mg )

Fig 1 Number of days taken for rooting n cuttings as influenced by concentration of growth
regulators



412 Numbcr of toots

Mamn cticets were statistically significant The number ol roots were
significantly high (35 9) with IBA at 200 mg | I (Table 2 F1, 2 Plate 2) On an
averdze double noded cuttings gave sigmticantly higher number of reots compard

to single roded cuttings (Fig 3 Platc 3)

Intcraction cifcets were alco found to be significint Tnothe ¢ se of sl
noded cuttings IBA and NAA both at 200 mg | D ware tound to be cqually clectine
whereas 1n the case of double noded cuttings, IBA at 200 mg ! ! ZAve szt atly

higher numbecr of roots and was superior to all other treatments
413 Length of the longest root

Main cifeet of growth regulators was sigmticant wheter g
typec of cuttings was not siznthicant Intcraction oifects of these fucte v ae

stgnificant

The data presented 1n Table 3 showced that NAA at 500 and 1000 1y, | :
were significantly superior to other treatments except with IBA 1 d NAA ey 1 50)
100 200 and 2000 mg | ! and IBA at 500 and 1000 mg | ' wd 1AA (S04 1]

and control (prolonged dip)

Length of the longest root did not vary sigetficantly anow . e d ub'e

noded and single noded cuttings

Single noded cuttings treated with NAA at 500 1 ! 1 s fwunl

supcrior to most of the other trcatments cxeept witl ™A ¢ 230 S0 g
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Table 2 Etfcet of  growth regulators and type of cuttimgs on number of roots ot

varicgated cuttings

Growth regulators

[BA 50
IBA 100
IBA 200
IBA 500
IBA 1000
IBA 2000
NAA 50
NAA 100
NAA 200
NAA 500
NAA 1000
NAA 2000
IAA 50
[AA 100
[AA 200
TAA 500
IAA 1000
IAA 2000

Control
(Prolonged dip)

Control
(Quick dip)

Mcdn

Type of cuttings

Single node

13 6oBhil
16 408
28 20P
16 2080
11 20801
15 oo8hi
13 goehil
10 oo&h!
28 0P
13 208h!
12 60801
13 40801
6 20!l
9 goshil
6 60!l
9 goshl
7 001“1
5 20!
520!

7 goshi!

12 45P

Doublc rode

21 gobed
24 0ob¢
43 604
14 podtal
20 20bd
25 8ob
19 4qbedt
26 60V
16 60¢U!s
14 40dtgl
15 60%dtn
14 60418
13 godtal
g 208!
6 20!

10 401!
7 605!
19 gobed!

5 40!

520!

16 65¢

Mcin

17 70bd
20 200
35 0l
15 10t
15 7044
20 40b¢
16 6obed
g 3uhed
22 30b
13 gt
14 104ct
14 00!
10 opvteh
9 00!
6 40D
10 00~1-h
7 3040
12 40%'»

b nh

& 50!

*Treatment means 10 a column with same letter do not ditfer siznihicantly
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Table 3 Etfect of growth regulators and type of cuttings on length of the longoct oot
of varwgated cuttings

Growth regulators -Type of cuttings

Single node Déublc node Mcan
IBA 50 T 3accdehy T g0 g0ebe 16 834be
IBA 100 15 go-dghy 16 624b1 16 214b¢
IBA 200 18 504¢dgh 18 602b¢ 18 554b
IBA 500 17 0pacdah 14 90k 15 ggabe
IBA 1000 14 gatdghy 21 124bc 17 9g4b
IBA 2000 17 g44cdaht 20 504b¢ 19 174b
NAA 50 21 1244 17 204bu1 19 164D
NAA-100 9 74h1 25 6040 17 674b¢
NAA 200 17 60dedght 16 20bct 16 904be
NAA 500 26 002 15 66 20 834
NAA 1000 22 004¢ 22 764be 22 384
NAA 2000 16 10¢dght 16 10bet 16 1040
IAA 50 18 304¢dgh 15 9obet 17 104b¢
IAA 100 8 40 14 10¢tk 11 250l
IAA 200 10 o&hit 5 70K 8 154¢
IAA 500 11 704ghy 15 60¢! 13 6shed
IAA 1000 11 go#hy 8 10%Kl 9 55dc
IAA 2000 6 500 20 604bc 13 55bed
Control 19 624edg 19 504t 10 564b
(Prolonged dip)
Control 9 ggehy 412! 700~
(Quick dip)
Mcan 15 30¢ 16 454

*Trcatment means m 4 column with same letter do not ditter signhicantly



Number of roots

----- *Green'  “Variegated'

Prolonged dip i Quick dip
40 25— — = e s e
20
P
Q
2
ks
- o
@
Q
£
=3
pzd
x
~1BA —NAA *IAA ~1BA — NAA % IAA
0
0 500 1000 2000

50 100 200
Concentration of growth regulators (mg 1) Concentration of growth regulators (mg I=1)

Fig 2 Number of roots in cuttings as influenced by concentration of growth regulators
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Fig 3 Number of roots in cuttings as influenced by type of cuttings



Platc 2 Effect of IBA 200 mg 1 ! on root production 1n cuttings
of § arboricola(‘Variegated”)

Plate 3 Effect of type of cuttings on root production m § arboricola
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2000 mg | I and NAA at 50 200 and 1000 mg | I and JAA it N0 bard
control (prolonged dip) In double noded cuttings NAA and IBA both af 50 100
200 1000 and 2000 mg 1 ! and 1AA at 50 and 2000 mg | ! and control (prolonged

dip) appedr to be identical tcatments
414 Total length of roots
Mam ctfccts and interaction cffects were statistically signtficant

IBA at 200 mg | U was the most etfectine (300 3 ¢m) and signthicantly
superior treatment (Table 4 Tig 4) On an average total length of roots » s i Lt

in double noded cuttings than in single noded cuttings (T, 5 Plate 3)

From the ntcraction effect 1t was found that 1in <ngle noded cuttings
NAA at 200 mg | U was supcrior 10 most of the other treatments cxeept with NAA
at 50 500 and 1000 mg 1 ! and IBA at 200 500 and 2000 mz 1 ' Whae s

doublc noded cuttings IBA at 200 mg | ! was found to be the bost treatment
415 Avcrage length ol roots

Main cttect of growth regulators was significant whercas the mata oflect
of type of cuttings was not signtficant The data presented i Table 5 <howed that
NAA at 500 mg | ! was superior to most of the other trcatments except wih NAA
at 1000 mg 1 ! and IBA at 500 1000 and 2000 mg ! ! and 1AA at 50 14 ! | und
control  (prolonged  dip)  Double noded and single noded cuttings did oo v 1y

significantly 1n the average length of roots produced

Interaction cifect of growth regulators x type ol cuttir s v s siomt cant

Single noded cuttings treated with IBA at 50 500 1000 and 2000 1, | Dard Naa
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Table 4 Eftect ot growth regulators and type of cuttings on total length of reots of

variegated cuttings
Growth regulators Typc of cuttings

Single node Double node

IBA 50 102 gkl 210 3bee
IBA 100 110 9uik! 160 bt
IBA 200 202 3bede 398 34

IBA 500 153 sedel 131 getek
IBA 1000 113 1okl 177 gbeets
IBA 2000 130 3daikl 262 6D
NAA 50 136 4¢duk 130 yelgih
NAA 100 68 1ak! 2ag she
NAA 200 230 ghed 92 1pigikm
NAA 500 157 2¢deg 141 occlatk
NAA 1000 125 1deikl 164 sbeelg
NAA 2000 105 2¢ikl 112 guighm
IAA 50 55 761kl 117 9¢tntkl
IAA 100 44 62N 70 2=tk m
IAA 200 38 9ok! 33 40k
IAA 500 66 740K g5 2021 m
IAA 1000 48 5kl 55 gotkm
TAA 2000 26 10! 196 gbect
Control 40 g2 63 goikm
(Prolongcd dip)

Control 53 401kl 12 oo
(Quick dip)

Mcan 100 53° 142 85

*Treatment means m a column with same letter do not differ < nifieanth

Mcin
156 64
135 ()])LdL
300 34

142 7bede
145 sbode
196 4P
13430 ¢
ERIRUNY
161 sbe
149 1bud
144 gbede
108 9~
86§14t
57 41"
36 1N+
75 07¢tn
51 7le
(11 et

52 31"

2 7



Table 5 Ettcct of growth regulators and type of cuttings on average length of roots ot
varnicgated  cuttings

Growth rcgulators Typce of cuttings

Single node Doublc node Mcan
IBA 50 - gabdews g oggdbech g gbeddd
IBA 100 7 520081 6 ohk! 6 79%¢tn
IBA 200 6 96dcal g 7gabech 7§70t
IBA 500 9 ggabdc g gaabeeh 9 3y bud
IBA 1000 10 384bd 8 g4abech 96 M
IBA 2000 9 Qqabdes 10 pgabec 9 5g"e
NAA 50 10 243bd 6 86Cchk 8 sybedit
NAA 100 6 964chl g godbech 7 0!
NAA 200 g 28bdeg) 5 46Nk 6 §7¢-1n
NAA 500 12 1040 10 70<b¢ ool
NAA 1000 9 404bdes 10 444b¢ 0 gib
NAA 2000 g 14dcx 7 20k 7 (ghuded
IAA 50 9 g42bde g 4gbech g opalede
IAA 100 4 58 g goabeeh 6 694tk
IAA 200 5 908 4 38Kl 5 1450
IAA 500 6 724¢H 9 0 tbech 7 gpbeddd
1AA 1000 6 7042t 6 2gthk 6 49!+
IAA 2000 472 9 74abce 7 23¢d-tn
Control 7 9gdes 12 344 10 150
(Prolonged dip)
Control 5 90 2 48! 40
(Quick dip)
Mcan 7 984 g 134

*Treatment means 1 4 column with same letter do not ditter sepmifreantt,
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Total length of roots (cm)
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Fig 4 Total length of roots in cuttings as influenced by concentration of growth regulators
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Fig 5 Total length of roots in cuttings as influenced by type of cuttings



at 50 200 500 and 1000 my 1! and 1AA at 50 my 1h viae vpan o
trcatments and control Whareas i deuble noded cuttings 1A 150 200~ 0
1000 and 2000 mg | !and NAA at 100 500 and 1000 my | Pand PAA v 1000 500

and 2000 mg | ! and control were tound to be SUpLrtor to other trcatments
416 Fresh waght of roots
Mam cffccts and interaction cHocts were statistically st nifreant

IBA at 200 mg | ! (4 85 g) gave hugher value for fresh waght of rcots
(Table 6) The results 1 Table 6 suggest that double noded cuttings recorded a
higher fresh weight of roots on an  average when compared with single nodo

cutungs

From the mtuaction cftect it was tound that m single nodod cuitings
NAA at 200 mg | I was the best comparcd to other treatments cxeept with NAA it
50 and 500 mg | !and IBA at 200 mg | ' Double noded cuttings teated with 1A

at 200 mg | U ccorded hugher fresh waght of roots
417 Dry waght of roots
Mam cttects and mtcraction cttects were signifieant

Dry weight of roots was higher in the casc of cuttings 1o ted with 1BA
at 200 mg ! ! (Table 7) Double noded cuttings had sigadicont influcace ¢ dry

weight ot roots compared with single noded cuttinge

From the interaction cftect it was clear that mosingle noded cuttn s

NAA at 200 my ! D was supunor o othar tieatments exeept with 'BA 110 M Ay
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Tablc 6 Ettect of growth regulators and type of cutting c on tigsh we 1r
variegated cuttings
Growth regulators Type of cuttings

Singlc node Double nodc

IBA 50 1 5460 3 23gbecs
IBA 100 1 706M 3 618bec
IBA 200 2 8324h 6 866¢
IBA 500 1 438h 1 6622hik
IBA 1000 1 038N 3 954b¢
IBA 2000 1 454801 3 782bcc
NAA 50 1 978dghi 2 240¢ceht
NAA 100 1 5288h 47220
NAA 200 3 8364 2 664cteh
NAA 500 2 o104shi 2 294¢cgh
NAA 1000 1 77080 1 g56cehk
NAA 2000 1 4582h 2 13gecaht
1AA 50 0 584) 1 954¢shih
IAA 100 0214 0 942k
1AA 200 0 356/ 0 120%
IAA 500 1 0481 1 s608hik
1AA 1000 0 582) 1 ooohtk
IAA 2000 0 340/ 3 754bcC
Control 0 646/ 0 634k
(Prolongcd dip)

Control 1 048 0 Oy4h
(Quick dip)

Mcan 1385b s 438e

*Treatment means 1n 4 column with same letter do not differ <iontd cantly

cfre st

Mean

2 392bcde
2 662bcd
4 8494

| 550d¢tah

2 4()(9)(.(1@

b2

61 Sb\,Jv

3]

l()()hk de

1 1a5he

3 250b

[$]

lszhult

Snu‘.vlh

7()8deh

269D

y78-h

0
0 238h

1 304¢tAh
0 7911xb

04713\,\,‘\,!

38}

0 F40Rh

0 Sy1e
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Table 7  Eftcct of growth rcgulators and type of cuttings on dry

varicgated cuttings

Growth regulators

IBA 50
IBA 100
IBA 200
IBA 500
IBA 1000
IBA 2000
NAA 50
NAA 100
NAA 200
NAA 500
NAA 1000
NAA 2000
IAA 50
IAA 100
IAA 200
TAA 500
IAA 1000
TAA 2000

Control
(Prolonged dip)

Control
(Quick dip)

Mcan

Typc of cuttings

Single node

0 188¢8
0 276°12
0 414¢t
0 272¢48
0 202418
0 279¢t8
0 27418
0 200¢t2
0 516¢

0 284412
026218
0 200¢8
0 12018
0 0428
0 0668
0 15418
0 09818
0 07218
0 14818

0 150t8

0211b

Doublc node

0 536b¢
0 514bcc
1 1904

0 232¢18
0 5580¢
0 574b¢
0 26618
0 6940

0 416beet
0 268412
030612
0 29618
0 320¢48
0 17642
0 048

0 32lds
0 14412
0 6769

0 004tz

00165

0 382!

ve ght of rocts

Mcan
0 3620+
0 395b¢
0 802¢
0 2520bcd
0 3800¢
0 4275¢
0 270"
0 117be
0 466D
0 276bud
0 284bed
0 248bed
0 22044
0 1094
0 o574
(1 23ghed
o d
0 374b¢
0 121d

0 083¢

*Treatment means 1 g column with same lettar do not didfar signihe ey
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both at 50 100 500 1000 and 2000 my ! Uand TRA a1 20) i | Fpo by o dew

cuttings treated with 1BA at 200 my | ! Zave higher value tor di vaght of ¢
42 Cuttings (‘Green’)

Effcct of growth regulators and the type of cuttings on number ¢t fiys
taken tor rooting numbar of roots length of the longest oot total length of 1ot
average length of roots fresh and dry waght of 1oots 1n green type ol sehdtlan

arc given below
421 Number of days taken for rooting

Man ctfect of growth regulators was sigmticant whereas mamn cffect of

typc of cuttings was not signtficant

Data which show the cffect of growth regulators and type of cutt s on
number of days taken to root arc presented m Table 8 The cuttings treated with [BA
at 1000 mg | ! (15 days) and NAA at 200 mg | 1 (15 7 days) 1ooted 1 shortest ume
and hence  cqually effective with respect to carliness morooting (M1, 1) T jo of

cuttings Jdid not have any significant influcnce on days taken for oot

Intcraction  ctfeet of - growth regulators v type of catungs vas iho
significant  Early rooting was noticed 1n the case of double noded cutting s treated
with IBA at 1000 mg | ! and NAA at 50 mg | ' Whaeas m the case ¢t cngle
noded cuttings IBA at 2000 mg | 1 and NAA at 200 and 1000 mg | U waie found 1o

be superior o most of the other treatments except with IBA at 50 100 500 and

1000 mg 1 !
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Table 8 Eftect of growth regulators and type ot cuttings on number of days take  for
rooting ot green cuttings

Growth rcgulators

IBA 50
IBA 100
IBA 200
IBA 500
IBA 1000
IBA 2000
NAA 50
NAA 100
NAA 200
NAA 500
NAA 1000
NAA 2000
1AA 50
TAA 100
TAA 200
IAA 500
IAA 1000
IAA 2000

Control
(Prolonged dip)

Control
(Quick dip)

Mcan

Type of cuttmgs

Single node

17 60!
18 200kl
24 20h
17 20!
17 0ol
15 so!
27 205
20 40/
16 20!
31 404
16 20!
25 2080
29 00¢
25 208N
36 40P
19 204
19 00!
24 goth
33 60

29 404

23 164

Doublc node

17 6olm
20 20!
27 40¢t
18 20!
13 00"
20 20!
11 40"
15 60m
15 20m
24 00!
35 20b
17 20'm
29 204
25 208!
22 80!

26 008

23434

Mcin
17 601
19 200
25 80!
17 70h
15 00!
18 goh
19 3h
18 ooh
15 701
27 70de
25 70!
21 205
29 o4
2y 20!
29 €obe
22 605
21 400
31 00b

39 101

26 704!

*Treatment means 1 a column with same letter do not ditfer significantly
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422 Numbcr of 1oots

Mamn cltect of growth regulators and Gype of cutings bt v 1

cttects of these lactors were significant

The data presented in Table 9 and depicted n Tig 2 sbowed that NAA at
200 mg 1 1 (34 5y was found to be superior to most of the other treatments eveent
with NAA at 50 mg 1 ! (29 7) and IBA at 50 (29 2) 100 (28 9) and 200 my, 1 |
(33 4)

The type of cuttings  signtficantly influcnced  the number  of roots
produccd and on an average double noded cuttings 1ecorded the mavimum numb.t

of roots (Fig 3)

From the mteraction ctteet 1t 1s evidenced that double neded cuttings
treated with IBA at 200 mg | D way the best compared to othar treatments eaeep!
with IBA at 50 mg 1 ! and NAA at 50 100 200 and 1000 m_ 1} Smgle 1cdad
cuttings treated with IBA at 100 mg | ! and NAA at 200 my | g SUPLT O 1

performance
423 Length of the longest root
Mam cttects and mteraction clicets ware statistically sipntficant

As cvidenced from the data turnished i Table 10 NAA at SO and 200

mg | ! and 1AA at 200 mg | Dwere supcrior treatments On an arerage deuhly
noded cuttings recorded significantly higher value tor length of the Tengest 1om

comparud to single noded cuttings
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Table 9 Eftect of growth regulators ard type of cuttings on number St cots of  groer

cuttings

Growth rcgulators Type of cuttings
Single node Doublc node Mo

[BA 50 24 204¢ 34 20b¢ 20 204b
IBA 100 31 g04d 26 0p¢esh 28 90 1b¢
IBA 200 28 204c 38 60P 33 4040
IBA 500 10 201 13 6otkin 11 902
IBA 1000 12 ooIn 18 408hikl 15 20¢!
IBA 2000 11 400 16 gohikln 13 7018
NAA 50 26 004c 33 40b¢ 29 703b¢
NAA 100 24 0pdc 30 4bec 27 20b¢d
NAA 200 39 60¢ 29 40bec 34 504
NAA 500 13 601N 17 408Nl 15 50¢
NAA 1000 13 60/ 29 40bce 21 50d¢
NAA 2000 20 60°1 26 80<42 23 7944
IAA 50 10 80!0 9 gokin 10 30t
IAA 100 6 80N 22 20¢8ht 14 50t~
[AA 200 12 goin 20 ppeahik 16 40¢t
IAA 500 12 400 9 pgln 10 70t~
IAA 1000 9 00™ 10 gokIn 9 agl-
IAA 2000 9 408 5 60" 7 50+
Control 6 800 12 20%kIn 9 50!»
(Prolongcd dip)
Control 9 40" 10 cokIn 10 00te
(Quick dip)
Mean 16 630 20 694

*Trecatment means 1n a column with same letter do not ditfer significantly
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Table 10 Effect of growth regulators and type of cuttings on length of the longest root

of grcen cuttings

Growth regulators

IBA 50
IBA 100
IBA 200
IBA 500
IBA 1000
IBA 2000
NAA 50
NAA 100
NAA 200
NAA 500
NAA 1000
NAA 2000
IAA 50
IAA 100
IAA 200
IAA 500
[AA 1000
IAA 2000

Control
(Prolonged dip)

Control
(Quick dip)

Mcan

*Trcatment means m a column with same letter do not ditter sigmiticantly

Type of cuttings

Single node

16 261D
21 264!t
18 504th
16 70fh
19 70¢df
23 gocdt
29 20
16 02!h
20 00"‘”
16 ooth
21 96¢dt
27 50¢4
13 sofh
14 g8th

8 soh

18 61P

Doublc node

23 ggbde
15 06
20 6045
23 3gbde
20 7048
19 s4dcg
27 70bd
19 4gdce
41 504
18 6042
20 5842
17 704¢8
14 62¢k
20 344¢2
31 40P
17 404¢8
24 62bdc
16 008

10 548
16 60%6

21 024

Mcn

20 12+
19 16Ld t,
19 Jsadd
20 g4cde
20 20ude
21 57
28 454D
17 754t
30 754

17 304ty
21 27¢de
22 6obed
14 21
17 o1dets
24 a54be
16 904t~
23 4qbed
16 7544~

12 125

12 55"



From the mtaaction cffect it can be scen that the dowle ded ot
treated with NAA at 200 mg | 1 produccd the longest mots (Plate 41 vl
noded cuttings IBA at 100 1000 and 2000 mg | Land NAA 150 200 1000 4 d

2000 mg 1 ! 4nd 1AA at 1000 mg | I were cqually cftective trcatment
424 Total length i toots

Main cttect of growth regulators and type of cutungs we o st tell!

significant

NAA at 50 (2955 cm) and 200 mg ! ! (288 8 cm) and IBA at 200
mg | 1 (278 4 cm) were signiticantly supertor to othar treatments (Table 11 Tig 4
Platc 5) On an average total length of roots was higher 1 the case of double noded

cuttinge than 1 the single noded cuttings (Fig )

The nteraction clfect of growth regulators < type of cutings wa  alwo
stgnificant Double noded cuttings treated with NAA at 30 and 200 my | '.nd IBA
at 200 mg 1 Uwere significantly superior to other ¢catments and recorded b
valuc for total length of 1o0ts Whercas i single noded cuttinge IBA at 100 m,, | !
wdas  supcror to most of the treatments exeept with IBA o 200 m ! D ind NAA o

50 100 200 and 2000 mg 1 !
425 Avcrage length of toots

Main cffect of growth regulators and type of cuttings wnd thanr  turac

tion cffect were significant



Table 11 Effect of growth regulators and type of cuttings on total length of 1octs of
green cuttings

Growth regulators Type of cuttings

Single node Double node Mean
IBA 50 131 5!mnp 284 4bd 208 ol
IBA 100 253 2¢8 200 oUfhkl 226 b
IBA 200 232 08 324 gab 278 44b
IBA 500 77 940P 163 1hkno 120 5~'Ah
IBA 1000 116 MNP 197 5dthk 157 1dd
IBA 2000 127 9mAp 131 knop 129 gloh
NAA 50 251 42 339 7¢b 295 51
NAA 100 18] 3gmn 247 obdth 214 1+d
NAA 200 189 6&IM 388 ¢ 288 gb
NAA 500 106 5MAp 150 2hknop 128 4¢1h
NAA 1000 131 11mnp 294 2bd 212 ¢4
NAA 2000 227 8! 179 9fhkn 203 goe¢
IAA 50 73 56P 85 60ROP 79 58+~h
1AA 100 61 60P 207 1dthk 134 412
1AA 200 98 ggmnp 267 gbdt 183 4+de
IAA 500 115 4mnp 84 7510p 100 1ish
[AA 1000 88 50™ap 120 1knop 104 3!eb
IAA 2000 85 207P 56 80P 71 QoD
Control 53 66P 67 769P o0 71h
(Prolongcd dip)
Control 51 12P 84 32n0P 67 728"
(Quick dip)
Mean 132 73b 193 74¢

*Trcatment means 1 a column with same letter do not ditter sigmiticantly



Platc 4 Double noded cuttings treated with NAA 200 mg | ! showing
longest roots in S arboricola ( Green )

Platc 5 Effcct of NAA 50 mg | 1 6n root length 1n cuttings of
S arboricola (‘Green )






From Tablc 12 1t 15 clear that IBA at 500 1000 and 2000 m, | T
NAA at 50 200 1000 and 2000 mg 1 ! and TAA at 100 200 500 1000 and
2000 mg | P were wqually cffective and supanor treatments Average length of oots

wdas more 1n the case of double roded cuttings than i single noded cuttings

From the interaction effect it can be scen that doable noded curtings
trcated with IBA at 500 myg ! ' and NAA at 200 mg | Ponriaa vy o
1000 mg 1 Pwere the superion treatments In single noded et s YBA it 100 ) ind
2000 mg 1 Iand NAA at 50 1000 and 2000 mg | ' ind TAA at 100 500 1000 u

2000 mg 1 Uwere of similar 1n performance
426 Fresh waght ot roots

Main cttects and interaction of the growth regulators and type of cutungs

were significant

A critical scaning of Table 13 showcd that IBA at 200 mg | ! 439 )
and NAA at SO0mg 1! (541 g) 100 (450 g) and 200 mg I | (4 61 2) wure cqually

effectrve and superior to the rest of the treatments

Comparcd to single noded cuttimgs, double noded cuttings produced

highcr tresh weght ot roots

From the intaaction cffect 1t was obscrved that double noded  cuttin,s
trcated with NAA at 50 and 200 mg | Usere signihicantly super1or to mest ! the
tredtments cxcept with IBA at 200 and 1000 mg 1 1 ind NAA at 1000 m,, | Lo
single noded cuttings [BA at 100 200, 500 and 2000 mg | Land NAA w0 100

and 2000 mg | T were the SUPLTIOF treatments
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Tablce 12 Etfect of growth regulators and type of cuttings on average length ot roots of

green cuttings

Growth regulators

IBA 50
IBA 100
IBA 200
IBA 500
IBA 1000
IBA 2000
NAA 50
NAA 100
NAA 200
NAA 500
NAA 1000
NAA 2000
1AA 50
IAA 100
IAA 200
[AA 500
IAA 1000
1AA 2000

Control
(Prolonged dip)

Control
(Quick dip)

Mcan

*Treatment means 1n 4 column with same letter do not ditter si_nificantly

Type of cuttings

Single node

7 20[1[\“1
5 92km

g 37b

Double node
g 1ofeik
7 428k
8 50i8ik

12 384b¢
10 76b¢12
g 3giatk
10 5418
8 06!nth
1370
9 [pLigIk
10 ogcte
6 96'
g ogisik
9 26181
14 024
g 78¢ty
11 1630t
10 26¢1®1

5 84%
7 6ORHh

9 554

Mcan

¢ 68!

7 59¢4

g 3ybede!
10 g73bed
1o 2abad
10 ppahed
1017 D¢
7 gt

a g7dhuln

g 33! Sdet
g gahuds
O 4qd'>&dv

q Oxﬂ.dd

905 hede

1t 114
9 70dhcd(,

10 564P
9 ()()(l‘.)(.\jv

6 52!

6 76!



Table 13 Ettect of growth regulators and type of cuttings on frosh werght of ¢t

green cuttings

Growth regulators

IBA 50
IBA 100
[BA 200
IBA 500
IBA 1000
IBA 2000
NAA 50
NAA 100
NAA 200
NAA 500
NAA 1000
NAA 2000
IAA 50
IAA 100
IAA 200
IAA 500
TAA 1000
IAA 2000

Control
(Prolonged dip)

Control
(Quick dip)

Mcan

*Treatment means 1n & column with same ttter do not ditfer sipmibicantly

Type of cuttings

Single node

5 450hnmn
4 130¢eh

3 72408
3 838t
2 46ohima
3 786¢4M
431448

4 656°

2 G4gghum
2 516hum
2 12800
4 794%

1 442[11“0
2 Oozmn()
2 peeEhm
2 3701MA
2 466MImn
2 42ghnmn

0 80410
0 5420

2 808

Doublc node

3 504(1111(
4 34604t
5 0564bd
3 aq4bdls
5 48240
9 92411111
6 5084

4 247bdt
6 5724

4 244bdt
52221

2 4()51klm
1 gagklm
3 214tk
3 12811kl
1 g36kIm
) 5481klm
1 494im

1 191/m
1 076™

3 5424

Mcin

2 o770
4 238b0¢
4 r;goubc
3 ggirbud
3 g71bed
3 355¢ It
S 411!

4 490th¢
46104

3 350 ¢!
3 g7shede
3 (30b de
AR
2 (()mht

3()7\!(,1;,

(O]

13sh

t2

2

507460
1961+
0 998"

0 809

99



60

427 Dry wcight of roots

Man ctlcets of growth regulatcrs and type of cuttings and thar i o

tion cticets were signilicant

Dry weight of roots was hiher n the case of treatments b IBA 00
200 500 and 1000 mg | I and NAA at 50 100 200 1000 and 2000 . | Py
14)

On an averdage double noded cuttings wae sipnificu tly sapor o

single noded cuttings 1n terims of dry waght of roots produccd

From the interaction ctfect 1t was clear that double noded cudings ticated
with NAA at 50 and 200 mg 1 Uwere supcrtor to other treatments exeept 1BA at
100 200 500 and 1000 mg | 1 and NAA at 1000 my | I' Whercas 1n single
noded cuttings NAA at 2000 mp | 1 was tound to be upcitor to othar ticat nents

cxeept with IBA at 100 and 500 ma 1 | and NAA at 100 m, 1 !
428 Pcreentage succecss o cuttings

Pcreentage success m rooting of cuttings (Table 15 Plate 6) deperded or
the growth (cgulator cmployed In double noded  varicgated cuttings IBA NAA
and TAA treatments recorded a percentage success of 91 6 85 4 and 68 7 yjec
tivcly and 1in double noded  green  cuttmgs these treatments recorded  espectine
pereentage success of 916 95 8 and 68 7 For single noeed vancgated  cutungs
the valucs waie 812 77 1and 62 5 for IBA NAA and IAA ropectndy aad o

green  cuttings the respective values were 875 895 and 64 5 With urc cated



Table 14 Lttect of growth regulators and type ot cuttings on dry waght of 1outs ot
green cuttings

Growth regulators Type of (.L;[Ungs

Smglenode  Double node Mcan
BASO 0 2468KIm 0 3624ctznl 0 30404t
IBA 100 0 s10bf8 0 5304cdet 0 520+0
1BA 200 0 341 tekim 06714 0 s06 P
IBA 500 0 5214t 0 s11acddy 051740
IBA 1000 0 33gtgklm 0 5544cdc 0 446404
IBA 2000 0 350fekl 0 298cteim 0 3240dct
NAA 50 0 388tek 07384 0 563¢
NAA 100 0 486018 0 434%dct 0 4602bed
NAA 200 0 2548klm 0 7584 0 506
NAA 500 0 27gtgklm 0 404dctgu 0341 beddt
NAA 1000 0 202KIm 0 6054b<d 0 4034bede
NAA 2000 0 706 0 252811m 0 4794b¢
IAA 50 0 164KIm 0 2104im 0 187teh
IAA 100 0 2498kim 0 3724dctenl 0 31out
IAA 200 0 27418KIm 0 344dctanl 0 3oyeddd
IAA 500 0 2468KIm 0 2199im 0 233¢lgh
IAA 1000 0 303fgklm 0 274tgylm 0 288dct2
IAA 2000 0 26gtgkim 0 152/Im 0 210'2h
Control 0 108!m 0 129!m 0 1198h
(Prolonged dip)
Control 0 074™ 0 136/m 0 105"
(Quick dip)
Mcan 0 315" 0 3084

*Trecatment means 1n a column with same letter do not ditter signiticantly



Table 15 Ettcct of growth regulators and type of cuttings on the pereentage success
m cuttings

Growth rcgulators Method Typc of cuttings Percentage success
Variegated Green

1 2 3 4 <
IBA 50 PD DN 100 0 100 0
SN 750 100 0
IBA 100 PD DN 100 0 1000
SN 875 100 0
IBA 200 PD DN 100 0 100 0
SN 100 0 100 0
IBA 500 QD DN 750 750
SN 875 750
IBA 1000 QD DN 875 875
SN 625 750
IBA 2000 Qb DN 8§75 &§7°5
SN 70 750
NAA 50 PD DN 875 100 0
SN 750 103 0
NAA 100 PD DN 100 0 100 0
SN 625 100 0
NAA 200 PD DN 1000 100 0
SN 100 0 100 0
NAA 500 QD DN 750 875
SN 750 750
NAA 1000 QD DN 750 100 0
SN 750 750
NAA 2000 QD DN 750 875
SN 750 875
IAA 50 PD DN 750 625
SN 625 625
IAA 100 PD DN 625 750
SN 625 625

Contd



Table 15 Continued
1
1AA 200

IAA 500

IAA 1000

IAA 2000

Control

Control

PD

QD

QD

QD

PD

QD

PD Prolongcd dip QD Quick dip DN

3

DN
SN

DN
SN

DN
SN

DN
SN

DN
SN

DN
SN

4

625
625

625
625

62>
625

875
625

625
625

625
625

Doublc node SN Single node

625
625

62 5

63



Plate 6 Well estabhshed cuttings growing n polybags






cuttngs  (controly the pereentage success obtained 1 both double noded and  mte

noded varicgated and green cuttings was only 62 9
473 Laycriag (‘Varicgated’)

Effcct of growth regulators media and type of cut on numbe | days
taken tor rooting  number of roots length of the longest 1oot tetal Tength of toots

average length of toots fresh and dry waaght of 1oots of layers are presented be'ow
431 Numbcr of days taken for 1ooting

Main Jttect of growth regulators and media was signific it whe cas 18
that of typc of cut was not sigmtficant Interaction citect of rowth acu'at 1y o
media was sagniticant whacas mteraction ctect of ¢ owth regulators v type of cu

and media X type of cut was not sigmircant

Untreated (no growth rcgulator) layers recorded mmimum number of
days (34 6) tor rooting (Tablc 16) Among the giowth regulator trcatments NAA at

50 mg | I showed carliness (44 43 days) in rootng

Comparing the ctfect of ditferent media on an avela e o tly i,

was noticed with sphagnum moss and sawdust (Fig, 6)

[rom the interaction cftect carly rooting was noticed 1 untrcated layers
with sphagnum moss and sawdust as media whereds with coconut tibre carly « cun,

was noticed with NAA at 50 mg | I nd IBA at 100 my, ! I and unaeatced laye

Type of cut used tor layamg did not have any sigmific.nt mtlucne

the number of days taken tor rooun,,

b4



Table 16 Ettcct of growth rcgulators medid and type ot cut on numbu of days taken
tor rooting of variegated’ laycrs

Growth regulators Mcdia

S.[;;\_z;é;u_r;l “m-oss o Sé-lwdl-ls-t ) Co&)-nu.t tibre Mcan
IBA 50 52 gocht 41 70K 55 604 50 17b
IBA 100 49 20hik 64 004 15 30K 52 63b
IBA 200 58 10° 62 204 63 70%4 61 35
NAA 50 44 60K 47 30k 41 40K 44 43¢
NAA 100 52 10ch! 45 30k 63 100¢ 53 500
NAA 200 59 20°¢ 50 70! 73 604 61174
IAA 50 53 40¢h 64 40° 72 90¢ 63 574
1AA 100 47 30Nk 47 90k 68 1040 54 430
[AA 200 52 9ot 41 40k 57 204 50 500
Control 28 30! 32 10! 43 40k 34 60¢
Mcan 49 0P 49 70b 58 434
Type of cut B ) Muan
Girdling 51 95¢
Slanting shit 53 334

*Treatment means n a column with same letter do not ditter significantly
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Fig 6 Number of days taken for rooting in layers as influenced by different media



432 Numbci ot roots

Main ctfect of growth regulator media and type of cut was sigmiticant
wherc as intcraction cffeet of growth regulators x media growth regulators x type of

cut and mcdia x type of cut was not significant

The data presented in Table 17 and depreted T 7 showedts at n imba
of roots produced v as higher (Plate 7) mn layers which were ticated with NAA 50

mg 1! (22 83)

Or the ditteront media used  sawdust and sphagnun moss produced

significantly higher numbcr of roots (big 8 Plate 8)

The method of wounding used for laycning had sigrilicant miluence on
number of roots produced On the average girdling produced higha numbua of

roots comparcd to slanting slit method (Fig 9, Platc 9)
433 Length of the longest root

Main cifect of growth regulators and media wae singaficant whe cis mun
cttect of type of cut was not sigmificant  Interaction cfteet of rowth repulators x

media was significant

IBA at 50 mg 1! and NAA at 50 and 100 mg 1 | and JAA at 100 m,, 1

were equally effective and produced longest roots (Table 18)

On an average the 1oots produced were longer when sphi num moss

was used as the medium

b



Table 17 Effect of growth regulators, media and type of cut on number ol roots of
varicgated layers

Growth rcgulators Mcdia

Sphagnum moss Sawdust Coconut tibre Mcan

Growth regulator

IBA 50 16 10t 13 goceh g ohi 12 93b¢
IBA 100 13 5octeh 16 80°¢ 10 30t 13 53be
IBA 200 15 30¢i8 11 70¢M 69! 11 304
NAA 50 23 80P 26 60¢ 18 104 22 83!

NAA 100 10 oofeh 10 s0ch to soi 10 43¢d
NAA 200 8 go8h 9 ool 5 80! 7 874
IAA 50 10 20feh 5 60! 7 70M 7 83¢
IAA 100 7 40b 11 4¢h 6 80! 8 53¢
1AA 200 19 9obe 18 90° 8 ooN! 15 60b

Control 13 oplgh 15 80 L1 40t 13 670
Mean 13 884 14 014 9 47b

Typc of Lut- ) o Mcan

Girdling 13 334

Slanting shit 11 580

*Ircatment means 1n a4 column with same letter do not difia signiticantly



Table 18 Etfect of growth regulators media and type of cut on length of the loagest
root of varicgated laycrs

Growth regulators f_\/lcdld

Sphagnum moss Sawdust Coconut {ibrc Mc n
IBA 50 14 244 11 78¢ 5 3geh 10 474
IBA 100 8 64t 8 ggdet 7748 g 42bc
IBA 200 g 92f 8 55¢t 7 638 g 37b¢
NAA 50 13 4730 11 27¢d 6 4380 10 394
NAA 100 8 86! g 75d¢t 10 78¢ 9 401
NAA 200 8 8i! 8 58¢! 6 718h g 03b¢
IAA 50 12 804b 4 gh 7738 8 460
IAA 100 11 s0b 8 47¢f 7 378b 9 114b
IAA 200 6 80! 10 48cde 7 685 g 32bc
Control 7 35t 7 63f 7628 7 53¢
Mecan 10 144 8 93b 751¢
Type of cut Mcin
Girdling 9114
Slanting shit 8 61¢

*Treatment means i 4 column with same Ietter do not ditter signiicantly
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Platc 7 Lilcet of ditferent concentrations of NAA on root production of
ait layers of S arboricola ( Variegated®)

Platc 8  Ettcet of ditferent media on rooting of air layers of § arboricola
( Vartegated )
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Platc 7 Lileet of difterent concentrattons of NAA on root production of
au layers of § arboricola ( Vanegated®)

Platc 8 Etlect of ditterent media on rooting of awr layers of S arboricola
( Variegated )
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Plate 9 F'ttect of wounding method on rooting o1 wr layers of
S arbonicola ( Variegated )
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From the mnteraction cifect 1t was clear that longest toots were picduced
with 50 mg 1 U Concentration of IBA NAA and 1AA  with sphagnum 11oss ds
medium  When sawdust was uscd as the medium  IBA and NAA at 50 my | ! and
TAA at 200 mg 1 I were found to be benctical Whereas with coconut tibie NAA at

100 mg 1 I was tound 1o be the superior treatment

Type of cut used tor layering did not have any significant influct co on

length of the longest root produced
434 Total length of roots

Marn cttect of growth regulators and media was signeficant wacie s mup
cifect of type of cut was not significant  Interaction olfcct of growth re utators

mcdid was significant

NAA at 50 mg | ! gave higher value (146 2 wm) for Ontal length of 1ots
(Table 19 Fig 10)

On an average total Iength of roots rccorded by sphagnum moss and
sawdust trecatment did not difter significantly but these media were superor o

coconut fibr¢ (Fig 11)

NAA at 50 mg | 1 poth with sphagnum moss and sawdust as medid gave
higher valuc for total length ot roots whercas with coconut fibic no significant

ditference was scen among the trcatments

The wounding method used tor layamg did not have any sigr et

influcnce Hn total length of 1oots

63
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Table 19 Eftcct of growth regulators media and type of cut on total length of 1oots of
varicgated laycrs

Growth regulators Media

Sphagnum m_()ss S;wdu-st Coconut tibre Acan
IBA 50 99 01¢ 85 64bde 37 5718 74 07"
IBA 100 78 46 93 57bd 50 94412 74 32b
IBA 200 86 82¢C 64 18bdch 373310 62 78be
NAA 50 183 8¢ 180 82 74 174t 146 24
NAA 100 54 goceh 59 459ch 60 22418 58 18b¢
NAA 200 47 62¢h 49 g7deh 25 378 49 95¢
1AA 50 67 47°¢ 20 o7h 41 14'8 42 ga¢
IAA 100 46 85¢h 58 1dch 33 2118 46 22
1AA 200 84 47 108 30 35 05'e 75 93b
Control 65 16<«ch 77 84bde 5 g7diy 64 99be
Mean 81 452 79 834 44 700
Typc of cut Mcan
Girdling 74 071
Slanting shit 63 254

*Treatment means 1in g column with same letter do not ditfer significantly
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435 Avcrage length of roots

Muain ctfcct of growth regulators and media was statistically sr nrficant
whercas main cttect of type of cut was not significant IBA and NAA at 50 100 ard

200 mg 1 1 and 1AA at 100 mg | ! appear to be similar in parformance (1 hic 20)

On an average sphagnum moss and sawdust tcument dd not ddi 1

significantly but wore superior to coconut fibre

Intcraction ctfect of growth regulators x media was siznificart From the
mteraction cttect 1t was found that with sphagnum moss as media IBA and NAA a
50 100 and 200 mg | I and TAA 4t 50 and 100 myg | and with sawdust 18 ard
NAA at 50 100 and 200 mg !} and TAA at 200 m 1} wppeur o be s ipor
treatments Whereas with coconut fibre IBA at 200 my, | ! and NAn d Ay ot 100

my, | ! appear to be bencticial treatments

The method of wounding used for layening did not influence the e apc

length of roots
436 Fresh waght of roots

Main cifect of growth tegulators and media was signilicant whereas ma n
ctfeet of type ot cut was not significant  Interaction ctiecet of growth regulators and

media was statistically significant

NAA at 50 mg | ! (3 04 g) was found to be the supctior ticatment s1th

regard to fresh waght of 1oots (Table 21)



Table 20 Etfect ot growth regulators, media and type of cut on average length of 1oots
of varicgated layers

Growth regulators M;:dld

Sphagnum moss Sawdust Coconut {ibre Mcin
IBA 50 6 244¢ 6 294¢ 3 76% 5430
IBA 100 5 578d 5 259¢ 4 794¢ 5 204b
IBA 200 5 304¢d 5 554¢ 5 11bde 53210
NAA 50 6 62¢ 5 874¢ 4 244c 5 554b
NAA 100 5 404cd 5 488 6 28b 572!
NAA 200 5 454¢d 6734 4 51dc 5 564D
IAA 50 6514 3 54 4 38dc 481b
IAA 100 6 274¢ 4 93¢t 4 93bde 538D
IAA 200 4284 5 494C 4 344c 4 70b
Control 4 674 4 g5¢t 4 554d¢ 400
Mcan 5 6304 5 3984 4 6890
Typc of cut Mcan
Girdling 5 264
Slanting slit 5224

*Treatment means m 4 column with same letter do not ditfer significantly
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Table 21 Elfcct of growth regulators
ot varicgated laycrs

Growth rcgulators

Sphagnum moss
IBA 50 1 554d¢
IBA 100 2 030bde
IBA 200 2 172bd
NAA 50 4 3954
NAA 100 0 9214¢
NAA 200 0 723d¢
1AA 50 0 8g9de
1AA 100 0 550¢
IAA 200 1 6654¢
Control | 022d¢
Mean 1 5924
Typc of cut
Girdling

Slanting slit

Mcdia

Sawdust

3 356¢

3 1284¢
1 4194v¢
3 763¢

0 53468
0 4108
04118

0 5298
1 874¢dc
1 57442

1 7004

13

media and type of cut on fresh waght of oots

Coconut tibr¢ Mcan
1 5394 2 150P
| 573 221b
1 08742 1 ynabe
0 96448 30404
0 64742 0 7014
02252 0 4~0¢
0 76443 0 688dc
0 442+ 0 so7de
04148 1 3rged
1 05142 1 21pede
0871
Mcan
1 5494
1 2264

*Treatment means tn a column with same letter do not ditfor siznificantly



On an avcrage sawdust and spnagnum moss ware equally ofte e

treatments with respect to tresh weight of roots

The 1nteraction cticct showed that NAA at 50 mg | P splagnam
moss as medinm gave mgher valuc tor fresh waght of roots and with siv dust 184
at 50 and 100 mg 1 Fand NAA at 50 myg | D wae supation tredtments Whoreas st

coconut fibre no significant diffcrence was scen ameny the teatment combmatio s

No signtficart influence of the method of wounding usced tor layering on

the fresh weight of roots was noticed
437 Dry waight of roots

Main cltect of growth rogulators and media ws sionificant bt niu
cticet of type of cut was not signiticant Intcraction cffect of grosth e, Tocis

media was significant

NAA at 50 mg 1 ! (0 45 g) was the supaior trcatment m o terms of J

weight of roots (Table 22)

On an average sawdust and sphagnum moss ware cqually chccting

mcdia

From the interaction ctfect it was noticed that dry weight of roots was
higher with NAA at 50 mg | I with sphagnum moss as medium whercas with
sawdust IBA at 50 and 100 mg 1 ! ind NAA at 50 mg, | ! apper to be cqually
cttcctive trcatments  In the case of coconut fibre there was no st nifreant diftorence

among the dittarent teatment combanations



Table 22 Etfcct of growth regulators media and type of cut on dry weight of roots
varicgatcd layers

Growth regulators Mcdia

Sphagnum moss Sawdust Coconut fibre Mcan
IBA 50 0 183¢ 0 47135 0 163¢ 0272b
IBA 100 0 269°¢ 0 46640 0 182¢ 0 306"
IBA 200 0 255¢ 0 153¢ 0 112¢ 0 173h¢
NAA 50 0 6044 0 6594 0 099¢ 0 4541
NAA 100 0 104¢ 0 054¢ 01t 0 083¢
NAA 200 0 065¢ 0 061¢ 0 041¢ 0 06
IAA 50 0 062°¢ 0 018°¢ 0 154¢ 0 078
IAA 100 0 019¢ 0 048¢ 0011¢ 0 026
TAA 200 0218¢ 0 225b¢ 0 035¢ 0 1507¢
Control 0 115¢ 0 298b¢ 0 094 0 169b¢
Mcan 0 189 0 2454 0 098P
Type of cut ) ) Mcan
Girdling 0 2044
Slanting slit 01514

*Trcatment means 10 a column with same fetter do not difla sigmiwantly
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The wounding mcthods used for layering did not have wpy mflacr o on

dry weight of roots
44 Laycring (‘Green’)

Eftccet of growth icgulators media and type of cut on numbar ot diys
taken tor rooting number of roots length of the longese 100t total len,th of ooty
average length of roots, tresh and dry weight ot roots in gicen type of schefficra

arc presented below
441 Numbecr of days taken tor rooting

Effcct of growth regulators media and the type of cot (mur ofroectsy ws
sigmficart  Interaction clfect of growth rcgulators x media was also signsfie nt
whereas intcraction ctfect of growth regulators x type of cut and media x type f cut

was not significant

The data presented 1 Table 23 showgthat unticated layus toos amn 11im

period (25 8 days) tor rooting

On an average  sphagnum moss and sawdast were equidly oftectt ¢
£ 4

ctecting carhness in rooting of layers (Fig 6)

From the interaction ctfect 1t was noticed that unticated layers with

coconut fibrc sphagnum moss and sawdust as media showed carliness 1 rooting

The type ot cut used tor layering sigmficantly mfluenced the diys tiken
tor rooting and on an average  rooting wds carlict m the cise of grdhing method

comparcd to slanting shit ewt method (Fig 12)
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Table 23 Eftcct of growth regulators, media and type of cut on numbcr of days taken
for rooting of ‘green’ layers

Growth regulators Mcdia

S;;i\:;-;-num moss Sawdust - Cogonut tibre M.an
IBA 50 52 1ofht 50 10M! 56 60% 52 93¢d
IBA 100 52 s0fht 48 6ol 56 30¢ 52 4744
IBA 200 65 2044 53 4pht 68 200¢ 62 2740
NAA 50 45 60 56 000 60 80beC 54 13¢
NAA 100 44 10 69 104 59 70bcC 57 63
NAA 200 50 10fht 42 60 51 50¢ 48 o7d
IAA 50 56 704fh 47 ool 69 000 57 §70¢
IAA 100 48 goftn 53 70h! 58 10t 53 53¢d
IAA 200 74 104 52 70M1 68 500¢ 65 10*
Control 26 00! 24 40) 26 90! 25 77¢
Mean 51 52b 49 760 57 56¢
Type of cut ) Mcan
Girdling 51714
Slanting sht 54 18b

*Trcatment means i a column with same letter do not ditfer siniticantly
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Fig 12 Number of days taken for rooting in “green layers as influenced by type of wounding method



4472 Numbu ot roots

Main cttect of growth regulators and media was sypntlicant whereds mo1m
effect of type ot cut was not srgnificant Interaction ctfect of growth regulat 1y

mcdia was stgnificant

Fiom the data presented in Table 24 and depreted 1 Fig 7 NAA and
IBA at 100 and 200 mg 1 L and 1AA at 100 mg 1 ! and unircated Iyers eppe 1 to b

similar 10 performance

Of the ditferent media used on an average sphagnum moss and sawaust
differed 1n thewr ettect while performance of coconut fibre did not differs {rom these
two media hike sawdust and coconut ftbre  Sawdust was tound to be the best mcdium

with respect to numbcr of roots (Table 24 Fig 8 Plaw '0)

From the combinations ot diftacient growth regulators vith media NAA
a 100 and 200 mg 1 ! and unticated layer with sphagnum moss as mcdium ard 1BA
and TAA at 50 and 100 mg | I and NAA at 50 100 and 200 mg | 1 and unticited
laycr with coconut fibre as medium appeared to be sumilar in pertormance Whereas
with sawdust as medium IBA and NAA at 200 mg 1 ! produced sigmtbicantly higher

numbcr of roots compared with unticated layers

The number ot roots produced was not mfluenced by the type of wound

mg method uscd for laycring
443 Length or the longest root

Length of the longest root was significantly influcnced by the growth
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Table 24 Etfcet of growth regulators, media and type of cut on number of joots of

green layers

Growth rcgulators Mcdia
Sph;g-;m-x.r;l"r;loss“ o Sd;v-(ius-t Cogom-;t tibre
IBA 50 11 60f1 14 gocdh 14 10¢ch
IBA 100 13 60¢th 17 10%d 21 60
IBA 200 12 8o¢th 28 304 11 10¢h
NAA 50 7 100 11 9odh 14 9peth
NAA 100 26 700 15 s0cdh 14 20¢¢h
NAA 200 18 gobect 21 200 20 10
1AA 50 13 10¢fh 13 49¢dh 14 30¢¢h
IAA 100 9 60fh 17 gobed 21 90¢
IAA 200 7 50h 14 20¢dh 7 20N
Control 17 gobect 14 goedh 12 9peh
Mcan 13 86P 16 902 15 2340
Type of cut o N Mcan
Girdling 16 094
Slanting sht 14 574

*Treatment means 4 column with same Ictter do not ditter signtficantly

Mcdn

13 50bed
17 434D
17 404b
11 30
18 80¢
20 034
13 60bcd
16 434D

9 (39

1y ]71“)&



Plate 10 Effect of different media on rooting of air layers of S arboricola ( Green )
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rcgulators and media The nteraction cffeet of these factors wis also sipniticant

Whereds matn cttect of type of cut was not sigmficant

On the whole NAA at 200 myp | U and 1AA at 50 and 100 m | ! Aull

higher value tor Iength of the longest root (Table 23)

On an avcrage, sawdust and coconut fibre were cqually cifcctive as

media in influencing the length of the longest root

From thc interaction cffect 1t was clear that with sphagnum moss as
mcdium IBA at 50 and 100 mg 1 ! and NAA at 100 and 200 m,. 1 1 ind IAA 1t 0
mg | ! and untreated laycr were superior treatments Using sawdust as medium [RA
and NAA at 200 mg | I and IAA at 100 and 200 mg | D were etfcetive treatments
Whereas with coconut fibre NAA at 200 mg 1"} and 1AA at 50 and 100 my | Vaac

beneticial

The wounding mcthod used tor layering did rot b ¢ wp thie m

influcnce on length of the longest root
444 Total length of roots

Main ctfect of grow th regulators ard media and therr iateraction cHects

were sigmticant However, the mamn ctfect of type of cut was not signiticant

Total length of roots was sigmiticantly hugh (167 1 cm) with NAA 1t 200
mg 1 ! (Table 26 Fig 10 Platc 11)

Of the ditferent media tricd  on an average sawdust was found to he the

best medum (Fig 11)
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Tablc 25  Effcct of growth regulators media and type of cut on fength of the fongest
root of green layars

Growth rcgulators Mcdia

Sawdust

Sphagnum moss Coconut fibre Mcan
IBA 50 9 0fh 10 85dh 11 30dh 10 58¢
IBA 100 9 44fh 8 600 10 90«dh 9 654
IBA 200 8 g70h 14 2704 11 26¢dh ;470
NAA 50 g 79h 10 114dh 10 354h 9 754
NAA 100 10 26fh 10 77dh 11 gocdh 10 63¢
NAA-200 12 34fh 17 82b 14 goacd 15 054
IAA-50 14 49bt 11 64dh 15 784¢ 13 97¢b
IAA 100 7 49h 14 634 18 484 13 53abC
IAA 200 907" 14 664 10 1 7dh 1304
Control 13 450t 12 65¢ 9 520 11 g7bed
Mean 10 38b 12 602 12 38¢
Typeofct ‘Mean
Girdling 11 924
Slanting sht 11654

*Treatment medns 1n 4 column with samg letter do not difter significantly



Table 26 Eftect of growth regulators media and type ot cut on total length of roow of
green layers

Growth regulators

IBA 50
1BA 100
IBA 200
NAA 50
NAA 100
NAA 200
IAA 50
IAA 100
TAA 200

Control

Mcan

Type of cut

Girdling

Slanting shit

*Trcatment means 1n a column with same letter do not ditfer signsticantly

Sphagnum moss

61 678
83 29¢¢8
73 64¢¢8
44 398
142 9¢
110 1¢¢&
101 3¢C8
55 068
47 858
136 7¢¢

85 70

Mcdia

Sawdust

93 8sb
96 330
243 82
89 75b
93 79b
250 44
114 20
133 70
119 P
124 1b

135 94

Coconut tibic

86 09¢¢
101 7bec
70 50¢¢
136 6Dt
96 65beC
140 75¢
118 4bce
168 1Y
57 00¢
80 77¢¢

105 7P

Mcan

116 302
101 864

Mcan

80 54¢d

93 77[)(,(]
129 3b

00 2()ht,d
111 1[)(,(1

167 14
141 3!Ld
119 obe

74 634
113 9bed



Plate 11 Effect of difterent concentrations of NAA on root length
of air layers of § arbonicola (‘Green’)

Plate 12 Effect of wounding method on rooting of air layers of
S arboncola (‘Green’)
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The interaction cttects showed that with sphagnum moss a« median 1BA
and NAA at 100 and 200 mg 1 I and 1AA at 50 mg, ! ! and untcarod layor o
superior treatments  With sawdust IBA and NAA  both af 200 m,, ! v
benehicial Whereas with coconut fibre 1BA at 100 mp | VUNAA L0 100 wad 200

mg | I and IAA at 50 and 100 mg 1 ! appear t0 be superior tn performance

Data on the influcnce of the method of wounding uscd for Liyery, dil

not difter significantly (Table 26 Plate 12)
445 Average length of roots

Mamn cticct of growth regulators and media and irteraction cftoct of

these factors were significant whereas main cttect of type ot cut was pot signife ot

On the whole NAA at 200 mg | "and 1A\ ot 50 ard 200 my, | T

cticcetine treatments (Table 27)
Of the difterent media tricd sawdust was found to be best medrum

From the interaction cffect it was evidenced that with coccnut flie 1
medium NAA at 50 and 200 my, | " ind 1AA at 50 100 nd 200 m,, | Uy
sawdust as medium NAA at 200 myg | ] appearcd 0 boe olects ¢ te tments W o th
sphagnum moss ds medium [BA at 100 mg | I and 1AA at 50 ind 200 m, I nd

untreated layer appearcd to be beneticial treatments

Type of cut used for layering did not mflucnce the aveiage length of

roots of layers



Table 27 Effcct of growth regulators media and type of cut on average length of toots
of green layers

Growth regulators Mecdia

Sphagnum moss S-dw;i-L-mt“ Coconut tibre Mcan
IBA 50 534! 6 30¢h 5 938! 5 86
IBA 100 6 301 5 4sh 5 441 5 73¢
1BA 200 5 84! 7 870 6 378 6 69¢
NAA >0 6 1211 7 54b¢ 7 57¢¢ 7 0g¢d
NAA 100 5 14! 5 64b 6 2681 5 68¢
NAA 200 5 89! 11 434 7 4048 8 244
IAA 50 7 63b! 8 450 8 24¢ g 11ab
1AA 100 592! 7 24bC 6 768 6 644
TAA 200 6 481 g 41b 8 19¢ 7 694b¢
Control 7 76b¢ 8 28b 6 238! 7 42bd
Mean 6 24° 7 664 6 84!
Type of cut Mcan
Girdling 7 074

Slanting slit 6 764

*Trcatment medans 1 a column with same letter do not differ signiticantly

84



446 Fresh weight of toots

Mamn ctteet of growth regulators and media and thor mteraction ctfect

wcrce significant whercas mamn clfect of type of cut was not sinitic et

As wvidenced from the data presented in Fable 28 NAA at 200 n | !

rccorded the masamumre (5 97 g) tresh weight of roots

Comparing the ditterent media on an ascraze «aw Just was found t© he

as the best medium

From the intcraction  offect st was  clear that fiesh wer ht of rcot
produccd was higher 1n layers which were weated with 1BA at 100 mg | I and NAA
at 200 mg | !and 1AA at 50 and 100 mg 1 1 with coconut tibre as medism and 11
the casc of sawdust NAA at 200 mg ] U was tound to be SUPCTIOL treatment Woth

sphagnum moss as mcdum there was not much difference amony the freatments

The wounding mcthod used tor laycring did not have  synificot

influcnce on fresh waght of roots
447 Dry weight of roots

Mamn eftect of growth regulators and media ond anterg tos oot !
these factors wae significant Howova mam cftect of tpe of cat v rot
significant NAA at 200 mg | ! (073 ) was found to be 1S supenior e o1t

(Tablc 29)

Ot the ditferent media tricd on an average sawdust and coconut ¢ bre

were tound to be better than sphagnum moss
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Table 28 Elfcct ot growth regulators, media and type of cut on fresh warght of 1cots
of green layers

Growth regulators Mcdha

Sphagnum moss Sawdust Coconut hibre M an
IBA 50 1 01080 2 395N 1 929th 1 7780
IBA 100 1 1248h 2 0610 2 4g7¢dh 1 891b
IBA 200 1 1738h 73720 13830 3 3090
NAA 50 0 801&h 1 444h 1 9gsth 1 410¢
NAA 100 3 6238 2 135h 1 601th 2 453h¢
NAA 200 2 2808 11 224 1 412¢ 50748
IAA 50 1 9008h 2 0140 4 998¢ 2971b
IAA 100 0 83g8h 3 241¢h 5 109 3 063P
IAA 200 0 5310 5 218b¢ 1 1470 2 299b¢
Control 3 2498h 2 493¢h 1 144h 2 295t
Mcan | 654 3 9504 2 619b
Type of cut Mcan
Girdling 2 9994
Slanting slit 2 4904

*Treatment means mn a column with same letter do not difter sigmificantly



Fable 29 Etfect of growth regulators
green layors

Growth regulators

Sphagnum moss

IBA 50 0 0838
IBA 100 0 113f2
IBA 200 0 1258
NAA 50 0 10318
NAA 100 0 568t

NAA 200 0 29218
IAA 50 0 22112
IAA 100 00818
IAA 200 0 0478
Control 0 4202
Mcan 0 206"

Type of cut

Girdling

Slanting shit

*Ircatment medns 1 a column with same letter do not diftar sigmificantly

87

media and type of cut on diy wer ht o ro

Mcdia

Sawdust

0331498
02798
0 9774b
0 1588
0 2868
1 2894
02388
0 470498
0 753bd
031948

0 510¢

Coconut f1bic

0 el le P4

s

0291%
0161~
0 4966
02248
0 606°
0 758¢
0 834¢
0 2068
01315

0 303+

Mcan

0 4034
0 337"

Mein

g2nb
¢ 20gb
0 b
0 252b
0 359b
0 7294
0 4060
0 462"
0 3360
0 293P

of
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Dry waight of roots was higher with NAA at 50 and 200 m, | Pariaa
at 50 ard 100 my 1 U with coconut tibre as medium whereas sith sawdust 1
medum IBA and NAA at 200 mg | 1 were found to be beneticial treatmonts With

sphagnum moss as medum there was not much difterence among the reatments

Fype of cut used tor layering did not have sigmificant intlucnce on dry

weight ot roots
448 Pereentage success 1n tayers

Pcicentage success mn rooting of layers (Table 30 Plate 13) deperdad ia
the growth rcgulator media and type of wounding mcthod ¢mployed In unticated
layers  (varicgated  and  green ) the pereentage suceess obtamned was only 75
whereas 1 both varicgated and  green  type  the poicentage success obtarncd 1

rooting of laycrs with NAA ticatment was 87 5
45 In vitro propagation

The results of various cxperiments carricd out to stardardise the + virre

propagation technique 11 $ arboricola arc prosented i this section
451 Surface sterthizat on of explants

The results of the trial on surtace stenibzation of oxplants uce p oser el
in Table 31 and 32 Of the ditferent surtace sterilants tiied mercure Jhlor de 01
per cent was found to be ctfective for all the explants In the case of podal ovplare
and  shoot ups  contamnation was found o be a scrious problen So noan il
treatment was gnen with cmisan O 1 por cent for 10 munutes and then wipad vaith

cotton dipped 1n 79 por went aleohol An il de prng of nodal cxplants and shoot
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Table 30 Effect of growth regulators, media and type of cut on the pereentage success

n layers

Growth regulators Media Type of cut Porcentage success

Varicgated Gieen
1 2 3 4 p)

IBA 50 SM G 750 750
S8 750 750
IBA 100 SM G 875 70
SS 62> €25
IBA 200 SM G 750 750
58 750 750
IBA 50 SD G 750 0
SS 750 75 0
IBA 100 SD G 87 5 875
S8 750 750
IBA 200 SD G 625 1000
SS 750 750
IBA 50 CF G 750 750
SS 625 750
1BA 100 CF G 750 750
S8 625 625
IBA 200 CF G 625 750
SS 62 5 625
NAA 50 SM G 100 0 62>
SS 750 625
NAA 100 SM G 750 100 0
5SS 750 70
NAA 200 SM G 75 ¢ 875
SS 675 750
NAA 50 SD G 100 0 875
S8 750 750
NAA 100 SD G 875 875
SS 62 5 750

Contd



Table 30 Continued
1
NAA 200

NAA 50

NAA 100

NAA 200

IAA 50

IAA 100

1AA 200

IAA 50

IAA 100

TAA 200

IAA 50

IAA 100

IAA 200

Control

Control

Control

SM - Sphagnum moss SD Sawdust CF Coconut fibre

CF

CF

CF

SM

SM

SM

SD

SD

SD

CF

CF

CF

SM

5D

CF

G - Girdling, 5SS Slanting slit

SS

G
SS

€]
SS

G
SS

§0
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Table 31 Eftect of dittcrent surface sterilants and duration of surtace stenhization
on survival ratc of nodal cxplants of S arboricola

Surface sterilants Duration of sutfacc ‘% survival after 2
sterthization wecks
(miputces)
5% Domcstos 9 Nil
10 Nil
10% Domestos 5 Nil
10 Nii
0 1% Mcreurie chlonde 5 166
10 333

*50% Alcohol dipping tor | min 12 375
t

0 1% Mercuric chloride

* 15 500

* 18 750

* An imtial treatment with emisan (0 1%) and then wiping with cotton dipped n
alcohol (70%) were grven



Table 32 Standardisation of surface stertlization  treatment for Ioat cxplants
ot S arboricola

Surface sterilant Duration of suttacc % sutvival ofter ?
stertlization (min ) weeks
0 1% Mercuric chlonde 5 400
10 933

15 Nil



Plate 13 Well established air layers growing in polybags
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tips 1n S0 per cent alcohol for T minure followed by mercuric chlonde treatment for
a pertod of 18 muinutes tor nodal explants and 12 munutes for shoot ps 1o ulwed i
the lease rate of contamination Whercas in the case of leat explants mercuric ¢hly
ride treatment tor a pertod of 10 minutes was found to be cffectine
4511 Contamination ratc and culturc establishment a¢ influcnced by scacor of
collection of explants
The rate of contamination dand cstablishment of cultures vared with G
scason of collection ot explants (Table 33)  Bettar sutvival of cultures and e o
contamination was noticed with explants collected duting the penod trom January to
April Whercas May to December was found to be conducive  seasorn jor  the
growth of micro organisms and the conscquent microbial 10ad on the  aplants

which resulted in poor ¢stablishment of cultures
452 Culture media

Two ditterent basal media viz MS and WPM wae tied for ot
meduated organogenests MS was tound o be good for the prowth ol coltures und
callus induction (Table 34) Thus 1t was usced as the basal medum tor dircet or,aro

genests

4513 Callus mediated organogenests

4531 Callus induction

Immaturc (Ll) and young (LZ) Icaves ware tound o be good tar te

mitiation of callus (Table 35)
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Table 33 Scasondl varwations in the rate of contamination and culture
establishment 1n S arboricola

Month Contaminated (%) Uncontaminatcd Culture

(%) establishment (%)

Leaf Nodal Leaf Nodal Leat Nodal

explants explants explants explants  oxplants  cxplants
January 150 40 0 850 60 0 400 300
February 100 300 90 0 700 500 350
March 70 250 930 750 600 400
April 80 280 920 720 550 380
May 800 950 200 50 50 10
Junc 90 0 100 0 100 Nit Nl Nl
July 90 0 1000 100 Nil Nil Nil
August 80 6 905 19 4 95 20 Nil
September 802 900 198 100 20 Nil
October 7590 850 250 150 40 20
November 650 800 350 200 80 30
December 600 80 0 400 200 100 30

Nodal cxplants  An mmtial treatment with cmisan (0 1%) tollowed by wiping with
alcohol (70%) were gnen After that gave a 1 mm  dip 1n alcohol
(50%) and then treated with HgCl, (0 1%) for 18 mm

Leaf explants  Trecated with mercuric chloride (0 1%) for 10 min



Table 34 Eftect of different basal media on callus growth in §' arbc rieola

Basal media Callus growth Colour of callus
MS (! Cream
WPM 1 White

The basal media was supplemented with 24 D 1 mg ¢
t+ 06 cm diameter
{025 m diameter

Table 35 Effect of leat position on callus formation in S arboricole

Leaf posttion Number of days % of cultures Callus growth
taken tor callus callused after 3 weeks
mnitiation
L 13 15 75 (!
L, 1518 75 1
L, Nt
L Immature lcat ++ 0 6 cm diameter
L, Young lcat No growth

L; Mature lcat



46

The posittoning ot the Icaves on the medium was found to have fluer ce
on callus mmtatton When the leat cexplants were placed wath the adanial suttice
touching thc medium  the culture dricd with 1n 5 7 days and when the oreatation

was abaxial surtace touching the medium, 1t resulted in callus formation (Table 36)

The callus mitiation was obscrnved 1 about 13 15 days of culturing and
the callus showed rapid growth rate upto 7 10 days Thorcafter the growth slov od
down The callus was cicam  friable and watery nawre (Plate 14) and the quintum
of callus produccd was comparatively Iess m this cop The culwire medivm s
supplementcd with coconut water to enhance the production ot callus But thae was
no further improvement 1 the production of callus (Table 37) Ot the diffuent
levels of growth regulators tried, 2,4 D at 1-2 mg | ! and NAA at 10 12 my | I

were found to be good tor callus production (Tablc 38)
4532  Organogenests

The callus was transterred to medium containing different levele of BAP
and Kinctin Even 1n the cytokinin rich medium also there was no shoot mitiution
and only rhizogencsis was noticed (Table 39) Incorporatron ot adenine sulphiire nt
the medium was also tried along with ¢ high level (15 mg | 1) ot cytokinin to 1 Juce

shoot rcgencration But  thizogencsss conttnued i all the tcatments tied (1 b

40)

The callus was culwred on to a medism incoiporated with sther mtate
Sulver mitrate was given at ditferent levels 2 4 6 8 and 10 my, | D and the cutriscs

were incubated m this medium for dilferent pettods (203 ard 4 wodksy Bt only



Table 36 Eftcct of positioning of the Icaves on callus formationin $ arboricolu

Positioning of the Icaves on the Response
medium
Abaxual surface Callus tormation

Adaxial surface Leaves died

97



Table 37 Effect of coconut water on callus growth of S arboricola

Media Response

MS t24D1Imgl Cream coloutcd triable and watury
callus of 0 6 cm diametar

MS 124DIimgl t+ CW10% No mmprovement m calus growth
than abve

MS+24D1mgl ++CWI5%

MS+24D1Imgl t CW20%

98



Table 38 Effect of growth regulators on callus intiation 1 leaf cxplants of
S arboricola

Growth regulators Days taken for  Callus growth afta 3
callus imtiation wechs

24D025 mgl' 16 18 No turther growth

24D05mgl 16-18 No turther growth

24D 1mgl 13 15 I

24D2mgl 14 16 P

24D4mgl 14 18 ‘

NAA 1 mg |

NAA 2 mg !t

NAA 4 mg ] 17 No further growth

NAA 6 mg | 16 17 No turther growth

NAA 8 mg | 16 17 No furthar growth

NAA 10 mg 1112 [

NAA 12 mg | 1315 b

NAA 14 mg | 14-15 }

NAA 16 mg | 14 15 I

24D 1Imgl ¢

BAP O S mgl'

24D 1mgt -

BAP 075 mg |

24D 1mgl +

BAP 1 mg '

Basal MS mcdium

t t 06 cm diameter 1 025 um diameter Leaf explants dricd

99
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Table 39 Ettcct of growth regulators on organogencsis fiom callus of
S arboricola

Growth regulators Morphogunic response
BAP 3 5 mgl Rhizogenests
BAP 5 mg | Rhuzogenests
BAP 10 mg | Rhizogencsts
BAP 15 mg | Rhisogenests
Kinctin 6 mg | Rhuzoginess
Kinctin 8 my | Rhizogenests
Kincta 10 mg | Rhizogenests

Basal MS medium Rhizogencsis
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Table 40 Eftect ot adenine sulphate on organogenests tiom callus of § arboricola

Mcdia Morphocne

1LSPONSE
MS + BAP 15 mg 1’ 4 Adcnne sulphate 60 mg 1! Rhizogenests
MS + BAP 15 mg I’ + Adenine sulphate 80 mg 1’ Rhizogencests
MS + BAP 15 mg 1' + Adenme sulphate 100 mg ! Rhizogencess

Table 41 Ettect of nodal position on axillary bud break and growth of culturcs
of § arboncola

Nodal position Axillary bud break Grov th respons.

N

N;

N, i Pon jrowth
N. ! Good growth
N; | Best growth
N, 4 Best giowth

+ Presence N;  Nodc just below the shoot tip

Absence N:to Ny Nodal cxplants taken trom tip to basc of stem



Plate 14 Callus growth from leaf explants 1n MS medum supplemented with24 D 1 mg 1!






Table 42 Etfect of ditferent levels of cytokinins on culturc ostablishment of nodal
explants of § arboricola

1u3

Growth regulators Response
Axallary bud Shoot Format on ¢ f
break clongation leaves
BAPO S mgl 1 (8-10 days) + (05 cm) (4 Teaves)
BAP 1 Smgl + (8-12 days) - 4 (1 leat)
BAP 2 5 mg | + (8 12 days) b lead)
BAP3 5 mgl b (9 12 days) P2 lenes)
BAP 5 mg 1 I (10 16 days) b2 Yeaves)
BAP 10 mg | t (10 15 days) (R leaves)
Kmetin 5 mg | t (12 17 days)
Kmetin 10 mg 1 4+ (12 14 days) t (2 small
Jeaves)

I Presence
Abscnce

Basal medium

Full strength MS



Plate 15a Effectof 2 4 6 8and 10 mgl' of silver mtrate (from left to right) on morphogenesis from callus
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Plate 15b Morphogenesis from callus in MS medium supplemented with silver mtrate 6 mg 1 '
(Note only rhizogenesis noticed)



Plate 15¢ Morphogenests from callus in MS mediuim supplemented with silver mtrate 8 mg '
(Note only rhizogenesis noticed)






Plate 16 Rhizogenesis from callus even after the transfer of culture from medium supplemented with silver nitrate to medium
containing BAP 3 5 mg 1" (left) and basal medum (night)






Plate 17 Effect of nodal positions (N, Ny and N from left to night) on bud break in S arboricola






Plate 182 Bud sprout from nodal explant in MS medumn supplemented with BAP 0 Smg [’
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was obtamned  so o medium with hmcetn but npe ot Yoo

axillary bud brcak ind only 2 small fcves were forme d (1le T ohy
45472  Shoot muluphcition

Fhe estiblished cuttures stowed best rov th m th 1
with BAP at 5 mg | ! (Table 13y The growth of shostmow n o th g
Plate 194 and within two montt s tme  the new choot ttame by o
new fenves were also formed (Phue 19b) In b th micd v tiied b oy

shoot mulupl citien
Y543 o toolun,

Inorrodad pld sty waer oo
NAA nd 1IBA and the cptimam coneentiations we ot t

1

my D respactinedy  The shoots sooted (Tible H1 v it ! |

halt months 20 5 roots havin,  total fength of 10> 1en |

Peclmunury studics on hardening, of the invirro 1o e wnid
successful Solrtte was tour d to be as the best medwum £ ¢y 1o ¢ (il
the phintlets  The phintlets were covared with polyth ne md m ¢
hardening, However  furthar studies ve sequued tor stindudis ¢ 1

3

1Ustate TV ol nmucroprop i ated schelflera plantlets
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Tablc 43 Effect of growth rcgulators on growth ot established cultures ot
S arboricola

Growth regulators Growth responsce
BAP I S5mgl Good growth
BAP 25 mg | Good growth
BAP 3 5 mg | Better growth
BAP 5 mg 1 Best growth
BAP35mgl + NAAQ 1 mgl Good growth
BAP5Smgl 1 NAAO1 mgl Good growth

Basal medium - Full strength MS



Table 44 Ettcct of growth regulators on i vitro rooting of 8§ arboricola

Growth rcgulators Response Days to No ot Total
ToOt roots 100t
length
(em)
IBA O3 mgl No rooting
IBAOS5 mg! No rooting
IBAO7mgl No rooting
NAAlmgl + No rooting
IBA 03 mg!
NAA 2 mgl + Rooting 163 106 462
IBAO3 mgl!
NAA3I mgl Rooting, 14 1 205 105 4
IBA 03 mg!
NAA4mgl + Rooting 157 142 725
IBAO3 mgl

Basal medium

Full strength MS

106



Plate 18b Bud sprout from nodal explant n MS nedum supplemented with kinetin 10 mg 1"






Plate 192 Shoot growth in MS medium supplemented with BAP < mg 1' after one month of culture period






Plate 19b Shoot growth in MS medwum supplemented with BAP 5 mg 1! after two months of culture penod






Plate 20 /n vizro rooting in MS medium supplemented with NAA 3 mg1' and IBA 03 mg1'
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5 DISCUSSION

The 1esults of the present mvestigations carried out to standardise the

propagation techniques in S arboricola are discussed in this chapter
51 Cuttings

The results showed that o the case of variegated and  green type of

schetflers he cuttings treated with IBA and NAA, rooted 1n the shortest time

te rocung etficiency of growth regulators are generally assessed by the
numbcr of roots produced by the cuttings and therr length and waght <ance these
paramcters ultimately decide the final percentage of cstablishment of the rooted
cuttings 1n the mamn ficld (Hartmann ¢r al 1993) The 1esults of the prosent study
revealed that auxin treatment had a pronounced cifcet or number length aind werght
ot roots produced by cuttings In Freus elastica rooung percentage nunber nd
length ot roots was improved with IBA trcatment (Kumar 1982) Rcad and Hoysler
(1968) al o reported 1ncreased root weight due to growth regutator application ir

dahlia, chrysanthcmum and geranium cuttings

Grrouard (1967) stated that IBA and NAA was supuior beeause ot the
chemical stability and therr low mobility 1n the plant In the case of variegated type
ot § arbonicola quanuty and quality of rocts was best with the treatment of TRA at
200 mg ! ! (Tables 2 4 and 6 Platec 2) The benctical ctfect of dippng, the stem
cutungs m IBA solution was also observed by Kachecheba (1973) in Hibiscu rosa

sinensts
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In green type of schefflera with respect to number length nd wer ht
ol toots NAA at S0 and 200 mgl I and IBA at 200 mg 1 Pwac simily
pertormance (Tables 9 11 and 13) However 1BA 200 myg | ! rccorded more
number of days for rooting The lower concentration of NAA at 50 my | I Could be
fixed as the optimum level of growth regulator i green type of schetflera
(Platc 5) From the studics, 1t was clear that NAA treated cuttings produced more
number of thicker and stouter roots This 15 in conformity with the findin,s

hibiscus (Shanmugavelu  1960)

Pcrcentage  success o rooting of cuttings depended on the growth
regulator employed  In varicgated  type of  schefflaa the pacentage success
obtamned 1n rooting of douhle noded and simgle noded cuttings could be mproved
with an IBA trcatment and in gZreen type NAA ticatment was tound to Lo

beneticial

50 1n schetflera growth regulators had a marked nflucace on mprovin,,
the rooting ctficiency 1 cuttings  The benefiaal ctlects t growth re ulators on
rooung of cuttings have been reported i different ornamental plants Dracacr a
marginata (Stevens, 1976) Aphelandra Dieffenbachia Ficus benjamina  Poly cuas
balfournana and  Syngomum podophyllum (Poole ¢t al 1980) Ficus elasu ¢
(kumar 1982) Ficus infectornia (Jayasankar er al  1990) Dracacna frcgrans
D dercmensis D marginata and Gardema jasminotdes (Hata ¢f o 1994) Not
much 1information on the otfect of growth regulators on root ny, of cutingy of the
genus Schefflera or membors ot botanical tamily Arahiaccde 15 avatlable m the
Interature till date The external application of growth regulators would have perhips

mcreased the meristematic activity and root ditferentiation as has been reported by
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Pontikis er al (1979) The growth regulators also help m the moilization of tesenve
tood materials and passing the mctabolised sugars to the site of root it iton

(Nanda 1970)

In both varicgated” and green type of schetflera double noded cuttings
proved to be supertor to the single noded cuttings (Plate 3) This 15 in agicement
with Hanscn (19864) who rcported that (v S arboricola  cuttings with two o thice
fully developed leaves rooted much better  grving stronger and longer 1oots thin

smaller cuttings with onc leaf

The method of treatment of cuttings with growth regulators has been
tound to be 4 deciding factor tn rooting of cuttings 1n many species (Worzszyaska
and Borys 1976 Kwack and Chung 1980) In the present study 1t was found thit
prolonged dip was more  cffcetive method of  tcatment in both  reen ard
varicgated type of cutungs than quick dip The ultimate cteet of o growth
regulator treatment 1s decided by the amount of substance absorbed by tac cuttin, s
and not by the concentration alone (Gorecka 1979) In a prolonged dip treatment
the higher amount of growth regulators absorbed porhaps directly offected v bettu

rootng than 1n quick dip ticatment
52 Laycring

The present investigation showed that 1n the casc of variegated type ot
scheftlera with regard to number length fresh and Jdry weight of roots  the
trcatment with growth regulators was found to be superior to untreated iy
Among the diffcrent growth regulators tried NAA at 50 m,, 1 ! produccd maximum

rooting (Tables 17 19 and 21 Platc 7)
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The present study also showed that o pgreen type of schetflarg v ath
regard to quality ot roots produced the growth regulator treatment was found 1o be
superior to - untreated  layers  Those treated with NAA W0200 mg 1Y ended 0

producce longer and stouter roots (Tables 26 and 28 Plate 11)

Percentage success i rootng of layers depended on the giowth
regulator medum and type ot wounding mcthod cmployed The percentage succcss
obtaincd 1 rooting of laycrs could be mmproved with an NAA trcatment  using

sawdust as the medium and girdling  as the wounding method

Increased rooting of air layers treated with growth regalator has been
reported 1in hollyhock (Langaray 1960), crossandra (Raman ez al  1969) Caricria
Jasminowdes (Mitra er al 1980) and Peltophorum ferrugineum Baulinia <p and
Pownciana regia (Misra and Majundar  1983) No report of use of growth iegulatcns
n layering n schefflera was seen 1 the literature The bencdiersl ctect of rov th
regulators 1n rooting may be attributed to the hormonal clfcct and accumuls ttion of
other nternal rooting substances at the layered portion Rooting ts also poverned by

physiological factors inhcrant 1n the layered shoot (Argles 1969)

In both green and varicgated type of schetflera the number of days
taken for rooting of layers was Iess m the case of unticated layars Hov avu
considering the number and length of roots produced growth regulator tre wment w iy

found to be bencticial m layers

The present 1avestigation revealed that the media used for layenng, also
have influence on the number and quality of roots produced In vaniepated type ot

schetflera sphagnum moss and sawdust were the best media (Tables 17 19 and 21)
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whereas 1 green gype sawdust was tound to be the bost medium for layerng
(Tables 24 26 and 28) Sufticient moisture content at the layered portion would
cnhance rooting  Sphagnum moss and  sawdust posscss good morsture holding,

capacity and this mght have cnhanced the rooting proccss

Another important factor in the laycring process s the type of cut that s
made on the parent plant The present imvestigation showed that in vanegated type
of scheftlera the number of roots produced and m green type  days taken tor
rooung were 1nfluenced by the type of cut used for layering In both the caces
girdling was found to be superior to slanting shit method (Plates 9 and 12) Broschat

and Donsclman (1983) reported that girdling produced greater number of 10ots 1 S

arboricola
53 In vizro propagation
531 Surtacc sterilization

Microbial interference was the major problem in cstablishing i v rro
culturc of S arboricola Results of the present study have indicated 0 1 pa cont
mercuric chlonde as effective surface starthzation agent and the duration of teat
ment varied wath the type of cxplant The duration of ticatment for leat cxplants was
10 minutes, for shoot tips 12 minutcs and for nodal cxplants 3t was 18 munutes
Etfective usc of mercuric chloride as a surtace sterilant at ¢ 1 per cent level has been
reported in Dalbergia lanfolia  (Lakshmi Sltaggg,lQSG) Elentana  cardamomum
(Reghunath  1989) and in Dendrobium (Deve 1992)

Microbual mfcction 15 @ scrtous problem o nod il cxplants and shoot tps

as well So an mual trecatment with cmisan followed by wiping with alcohol and
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then surtace sterthization with a4 combindation of alcohol (50%) | macurnie chlortie

(0 1%) werce given tor nodal explants and shoot tips

Scdsondl vanation was observed tor the microbial contamination of
vitro cultures The cultures showed Teast contamination during the months of Ja war
to April whercas May to December was found to be tavourable scason for tne
growth of microbes (Table 33) In gencral during raimny scason the contuminition

ratc was high and n relatively dry pertods microbial population was loss moculturcs
532 Culturc mittation

MS medium was found to be a good basal medium for the mmtiation ot
culturcs wn schetflera The basal MS medium has proved satistactory for mamy
ornamcntal plants In Peperonua stolonfera varnegara (Diaz 1983) syngon um
(Scaramuzzi and Imbo 1984) Ficus elastica (Battle and Mcle  1984)  Brassaia
acnnophylla (Badzian er af , 1989) and Ficus benjamina (Kristianscen  1992) MS was

uscd as the basal medium
533 Callus mediated organogencsts

Callus mediated organogencsts 1s an alternate method of mictoprop e
tion Wherever apphicable  this 1s often the tastest method of shoot multiplication
and has been suggested as a potential method of cloning plant species (Murashige
1974 1977) The most scrious objection against the use of callus culture 15 the
possible genctic mstability of therr cells However callus mediated o1gdanogencsts as
a mcthod of clonal propagation has been reported tn several ornamental species
Propagation through callus culture has been reported i Cordyline terminalis (Moo

1978) Kalanchoe blossfeldiana (Schnader Moldrickx and Horn 1984) Ticus Lraa
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(Jona and Gribaudo 1988) and Sansevieria trifasciara (Abou Mandow ind € 2vgin

1991)

Immature and young leaves were found to be good cxplants tor the mnitia
tion ot callus (Table 35) Young explants consisting of meristematic and nutotreally
active cells arc highly favourable for callus mitiation and subscaucnt regenctation
and the morphogenic competence ol any tissuc decrcase with matunity (Pienib ¢ ¢/
1974) The positiomng of the leaves on the medium was found to have an influcen ¢
on callus mitiation and when the abavial surface of the leaves touchad the medium
the callus was tormed (Table 36) This may be duc to the better absoiption Hf med a
through the midnb portion 2 4 D at low concentration (1 2 mg | l) and NAA at
high concentration (10 12 mg | 1) were tound to be good tor the callus production

(Tablc 38)

Generally cytokinins will favour diffcrentiation of adventitious shoots
from callus but n the case of schettlera, cven with cytokimn nch medium
rhizogenests was noticed (Table 39) Auxins, which are essential for callus induc
tion play a ncgative role in plant regencration and arc gencrally reduced or excluded
from culture medium used tor shoot regencration  Auxuns c4n strongly promote the
cndogenous production ot cthylene and cthylene inhibited the shoot primordium
tormation n callus culturcs  Purnhauser er al (1987) suggested that m non
regenerating callus cultures auxin induced cthylene production might be responsible
for the suppression of shoot regeneration and by the use ot cthylene inhibitors like
silver mitrate they were able to induce shoot regeneration in wheat In the light of
this report silver mitratc was added 1n the medium at various concentiattons and the

cultures were incubated for different partods  But only thizogenests was obsar od
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(Plates 154 15b and 15¢) A pulsing treatment with stock soluttons of BAP was also
given None of the media combnations tried 1n the present study could mdaced
shoot regeneration tn schetflera Some of the rescarchers have reported recalertiant
nature of schettlera under n virro conditions (D Souza 1997 Personal commurict

tion)

The mercased rhizogencsts observed m the present study mught hne
been duc to the ligh lovel ot endogenous auxing Howaver  furtha brochemic il
studies to tind out the level of endogencus auxans and of ¢ytokiuns 1n the ptont
system and the judicious incorporation of growth rcgulators nto (7 yuro syctoms

may perhaps yicld frutful results
534 Duscet organogencsts

Nodal ¢xplants were tound to be good for multiple shoot formation nd

thosc teken from maturce portions of stem showed best response (Table 41)

The results ot the present study clearly mdicated that BAP at 05 m,, | !

was the best level tor axillary bud break (Table 42) The cstablished cultures had 1
better growth n the medium ncorpotated with BAP at 5 mg 1 ! (Plates 191 nd
19b) A wider survey of the existing hterature howeva suggested thiat BAP was
the most usctul and rehiable cytokmin and should be tested fast tor a new sys'em
(Hussey 1980) In the case of Brassata actinophylla, Badzian er al (1989) icported
that BAP 15 an amenable cytokinin for multiplication of shoot cxplants Howcver in
the present study shoot multiphication was not obtaincd with BAP  Further swdies
have to bc conducted to find out the role of different types of ¢ytobinins ard

combinations of cytokinins and auxins 1 shoot multiplication m schetlon
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In viero davcloped shoots were transterred to the medium COntarning,
NAA and IBA and the shoots were rooted (Plate 20) Bhojwam and Raszdan (1983)
pomnted out that among the auxins, IBA and NAA arc widcly used for ar virro

rooting,

The Tow success recorded for i vitro propagation ot S arboricola 1 the
present study could be attributed to various factors  Among tham  the maeh i
interference duting the culture establishment stage was the mair constramnt m study
g the response of cultures to various media combinations  Provious attempts ind
successtul reports on i vitro propagation of this commercally mmportant telaasc
plant arc lacking and the study was taken up for the tiret tme without knowi .ty

behay tour under n vitro conditions

Further rescarch work has to be  cartied out to study dspects ' e
caulogenests from callus 1 vitro shoot multiplication and hardening, of the tssuc

culture derived plantlcts



gﬂ’ﬂﬂ‘ldfy




SUMMARY

The 1nvestigations were carried out at the Department of Pomolc v an!
Floriculture  College of Horticulture  Vllamkkara and - Agnicultural Re carch
Statton Mannuthy from March 1994 o Fcbruary 1996 to stardud ¢ the
propagation tcchniques 1noschetflera (S arboricofa)  The calwent tmding,  of the

mvestigations are summariscd below

1 In both ‘green’ and ‘variegated’ type of schefflera double noded cutunys pa

tormed bctter than single noded cuttings

o

Effcctive concentration of growth regulator i variegated type of cutt ngs m
terms of number and quality of roots produccd was IBA ot 200 v | Frane o
asm green type of schettlera NAA at 50 my | Pwas tound o 1o an i cctve

trcatment

3 Prolonged dip was the most etfective method of growth regulater ticatment 1

both green and varicgated’ type of cuttings

4 In varicgated type of schefflera the percentage succcss obtuned m rooting of
double noded and single noded cuttings could be mmproved with 1BA ticatment

and in green type, NAA treatment was found to be beneticual

5 Among the diftercnt growth regulators tricd NAA at 50 myg | l produced
maximum rooting m layers of varicgated  type of schettlera In reen type ot
scheftlera layers treated with NAA at 200 myg | U tended to produce longer and

stouter roots
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In variegated type ot schefflera, sphagnum moss and sawdust were the best
mcdia whereas 1n ‘green’ type, sawdust was found to be best medium for layer

mg

In varicgated type of scheftlera, girdling 1 ¢ the type of cut which aas made
on the parent plant produced morc number of 100t In gieen fype of

schetflera the days taken for rooting was less 1 the case of girdling method

The percentage success obtained 1 rooting of layers ( vanegated and  Zreen)
could be improved with an NAA treatment, using sawdust as the medium and

girdling  as the wounding method

For mucropropgation the explants were cttectively surface sterifized with 0 1 pur
cent mercurie chloride The optimum duration of <urface stalization was 10
minutes 12 mnutes and 18 munutes tor leat cxplants  shoot tips and nodal
explants respectively  An imtidl treatment with emisan folfowed by weping, w th
alcohol and then surtace sterilization with a combination ot aleshol (504%)

mecreuric chlonde (0 1%) were given for nodal cxplants and shoot tips

Scasonal varation was obscrved for the microbial contaminaaon ot w1 vitro
cultures The cultures showed least contamination during the months fiom
January to April, whereas May to December was found to be tavourable scason

tor the growth of microbes

MS medium was found to be a good basal medium for the initiation and growth

of cultures 1 scheftlora
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For callus mediated organogenests mmmature ind youn,, fkeaves were found o be

good tor the induction of callus

1he posttioming of the lcaves on the medium vas found to honve mtluncee on
callus mitiation and only when the abaxial surtace of the leaves touched the

medium  the callus was formed

2 4 D at low concentration (1 2 mg i 1) and NAA at high concentratom (1012

mg | 1 werc found to be good tor the callus production

Callus productron was comparatively less 1 this crop and supploment n,, the

medium with coconut water did not improve the growth of callus

Cytokinm rich medium was used to mduce shoot regencration from call « R ¢
only thizogenests was noticed  The use of adenine sulphate as g synerg ot 1«

resulted only 1n formation ot 100ts

Silver nitratc (2 4 6 8 and 10 mg | 1) was used o induce shoot rege it
A pulsing treatment with stock solutions or BAP (125 250 50 0 and 200 0
mg | l) was also given But nonc of the media combrnations tried 1 the presat

study could induce shoot regencration mn schettlera

In ducct organogencsts the  explants taken from the Sthoind 6th node showed

best response

BAPat05mgl 1 was found to be the optimum level for axillary bud breab and
the ume taken tor this was 8 10 days The cstablished cultures showed tet
growth 1n the mcdium meorporated with BAP at 5 mg ! L Inall the meds,

tricd no shoot multiphication could be obtamnced



119

20 In varro devdoped shoots were 1ooted witin 14 1 Jays e m the modium
supplemented with NAA at 3 mg 1 Ly IBA Gt 03 myg | Pand 20 5 100t ! nn -

a4 total length of 105 4 ¢cm were tormed within 1/ months ume
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ABSTRAC!

The study  was carnied out at the Deputment o Ponc b, 1
Florieulture College ot Hortiwulture  Vllamkd na and Aonulru of Re care
Station  Mannuthy trom March 1994 to February 1996 to standard s¢ the popa,,

tton techniques in schettlera (Schefflera arboricola)

Schetflera a member ot the botanical famsly  Araliaceac s valued tor e
ornamental foliage Not much  mformation s avatlable i the hitersture on da ro
teehniques for the commeraahization of this mmportant fohage plant Hepe,  th
present study - Standardisation of propagation technques i oscheffla hus gre

redovance

In both green and vanegated type of schetflera Jouble nodad cutt s
performed better  than single noded  cuttings The number 11d gt ot B
produccd were mmproved with growth regulator trcatmerts ad the § slon, o p
mcthod was found to be the best 1 both green and v anicgated tvp e of chadtle o
The best growth regulator and it optmum concentration tor 1ootny, of cuttiy, 1
vartegated type was IBA at 200 mg | ' whercas n STeen type NAA 30 !
wdas found to be an ctfective treatment  Poreentage suceess noroctm, ¥ e 1
depended on the growth regulator arployed In varicgated  type of schettlaa e
pacentage success obtamed n rooung of double noded ind single nold cattin s
could be 1mproved with  IBA ticatment and o green type NAA trotment wois

tound to be bencticial



In layering also growth regulator treatment woas tound to be toncticnd! In
varicpated type NAA at 50 me | I produccd maximum rootn,, vhoce m e
type NAA at 200 my | ! produced longer and stouter reots The media used ar d the
method of wounding adopted 1 layering were tound to have siorihcant intlucr oo 1
rooting bchaviour Girdling was found to be more cttective ¢ smpared to shinti,, 1t
mcthod The best media were sphagnum moss ard cawdust 1 vaniegated  type
whereas 1inogreen type sawdust was the best medium Pereent e success moroot
mg ot layers depended on the growth regulator media and type of woundim,, method
cmployed The percentage success obtamed m rooting of layers ( varcgated  and
green ) could be improved with an NAA treatment  using sawdust o5 the medi m

and girdling gs the wounding mcthod

A comparison of the mcthods of propagzaton ravealed thit s hettlons
cuttings could be adopted as rehable and succcsstul propag ey method o prod e

large number of plants in a short ttme tfrom limited amount of plinting matctials

In micropropagation callus was formed from mmuature ard »oun, leare
and the callus production was good with24 D at 1 2 m, ! CarNay o
mg | U but the cath did not icspond to caulogeness Indieet o mogcwst 1 My
bud break from nodal cxplants was noticed in MS medivm vath BAP at 5 1 1
and the shoot growth was the best with BAP at 5 m | P oane ooairo da ]
shoots were  rooted 1n the medium supplemented with NAA i 3 my | T IE

03 mg I I Further studies are needed to standardise o complete protocol ton

micropropagation ot 8 arboricola
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APPENDIX I
Analysis of variance table for Variegated cuttings

Source Degrees Hean squares
of - —— e ee -
freedon Days to No of  Length of Total Averace  Fresh bry
root 1o0ts longest length length we1ght e:ght
root of roots of roots of roots of roots

Growth *% %% *k *% *k *% xx
requlator 19 157 17 504 78 174 07 40308 56 3115 12 7 030
Type of *% £ xx *e *%
cutting 1 192 08 882 00 66 24 89549 12 14 55 5¢ 147
Growth
requlator X %% %% &% k% *k kx xr
Type of 19 185 24 123 19 100 66 16489 96 15 80 5 57 g F
cutting
Error 160 530 3% 91 39 30 4835 94 6 2C 163 005

* Significant at 5% level
¥* Significant at 1% level



APPENDIX II

Analysts of variance table for Green cuttings

Source Degrees Hean squares
of
freedon Dajs to No of  Length of Total A erage
root roots longest length lergth
root of roots of roots
Growth £33 %k *% Xk xx
requlator 19 382 30 800 27 224 45 56462 15 18 50
Type of *% ki ') X%
cuttings 1 365 824 18 289 .0 186107 95 6% 80
Growth
requlator ¥ *% *% *% k% *%
Type of 19 180 83 110 25 119 92 14527 31 21 37
cutting
Error 160 303 49 01 45 83 4529 08 4

* Significant at 5% level
*x Significant at 1% level

Presh
Le1ght
of roots

15 3%

[}
%=}
>

Dry
thQH*
of roots



APPENDIX II1
Analysis of variance table for ‘Varicgated layers

Source

Growth
requlator

Media

Groath
requlator v
Hed1a

Type of cut

Growth
requlator x
Type of cut

Hedia x
Type of cut

Grouth
requlator x
Media x
Type of cut

Degrees Mean squares
of ---- --
freedon Days to No of  Length of Total Aerage
root rocts longest lergth length
root of roots of roots
x% *k *% *k *
9 2252 19 612 25 28 93 27421 40 429
*% *% *% *% *%
2 2511 66 667 94 173 53 43127 32 24 07
*% *% * *%
18 551 €3 63 03 49 36 4655 99 697
*
1 142 83 228 81 18 40 8782 59 016
9 63 58 30 71 328 1660 26 078
2 999 6 32 008 307 37 010
18 57 91 20 34 8 94 1771 96 104
240 67 39 39 27 8 44 2766 25 227

* Significant at 5% level
*x Significant at 1% level

Fresh Drv
Le1ght eight
of roots of roots

k% *%
210 0 "3
*% %t
20 33 (%
*% x
40 f 4
7 85 ¢
1 34 ()
012 01
87 0 n7
207 008



APPENDIX IV
Analysts of vartance table for Green layors

Source Degrees Mean squares
of . e - - - mmeee - --
freedon Days to No of  Length of Total Average  FPresh Dry
root roots longest length length «e1ght «0aght
root of roots of roots of roots of reots
Growth X% *x k% *% *% *% X%
requlator 9 3474 75 330 50 100 74 21635 26 27 47 49 43 L
*% * X% t% *k *% xk
Media 2 1673 65 231 79 149 32 63875 67 50 76 171 07 3
Growth E33 *k *k *k X% k% *t
requlator v 18 478 28 234 55 57 28 19936 26 9 55 o 7C 084
Medi.
*

Type of cut 1 456 33 171 76 520 15626 97 693 1a 4 a
GrodJth
requlator » 9 78 07 33 61 578 1861 14 L2 20 [OE
Type of cut
Media ¥ 2 90 81 12 22 35 99 1088 64 Lo g 6L 6o
Type of cut
Growth
requlator x 18 41 68 28 98 8 04 1430 87 0 %G 201 [
Hedia x
Type of cut
trror 240 112 61 78 02 2185 5363 61 216 70 0 1%

¥ Significant at 5% level
¥ Significant at 13 level



APPENDIX V

Composition of diflcerent basal modia tried tor in vitro culture ot Schefflcra arbor col

Macronutricnts mg | !

Micronutricats

mgll

(a) MS medium (Murashige and Skoog, 1962)

KNO; 1900
NH4NO3 1650
CaCly 2H,0 440

MgsO4 TH,0 370
KH,PO, 170

MnSO4 4H,0 22 30
ZnS04 TH,O 860
H3BO, 620
Kl 083
CusO4 5SH,0 0025
NA;MoO, 2H,0 025
CoCly 6H,0 0025
FeSO4 TH)O 27 80
NayEDTA 2H,0 37 30

(b) Woody Plant medium (Lloyd and McCown 1980)

NH4NO;3 400
Ca(NO3)y 4H,0 556
CaCly 2H,H0 22
MgSO, 7TH,0 1850
KH,POy 340

MnSO4 H,0 22 30
ZnS04 7TH,0 8 60
H3BO3 6 20
CuS0y4 5H,0 025
NA,MoQy 2H,0 025
FSO4 7THH0 27 80
NasEDTA 2H,0 37 30

Organic constitucnts

Myo mositol
Thiamine HCI
Nicotinic acid
Pyridoxine HCI

Glycne

my, | !

100
IR
059
05
20



APPENDIX V

Composition of ditferent basal media tried tor in viero culture ot Schefflera arbortcolu

Macronatricnts

mg | ! Micronutricnts

mgl1

(a) MS mcdium (Murashige and Skoog  1962)

KNO3 1900
NH4NO3 1650
CHCIZ 2H20 440

MgSO, TH,0 370
KH,PO, 170

MnsO, 4HyO 22 30
ZnS04 THyO 860
H3BO3 620
Kl 083
CuSO4 5H,0 0025
NA;MoO4 2H,0 0 25
CoCly 6HH0 0 025
FeSO4 TH)O 27 80

NayEDTA 2H,0 37 30

(b) Woody Plant medum (Lloyd and McCown, 1980)

NH4NO3 400
Ca(NOy)y 4H,0 556
CaCly 2H,0 96
MgSO, TH,0 370
KH,PO, 170

MnsO4 4H,0 2230
70804 THYO0 860
H4BO3 620
CuSO4 SHy0 025
NA;MoOy 2H,0 025
FSO4 THHO 27 80
NayEDTA 2H,0 37 30

Organic constituents

Myo mositol
Thiamine HCI
Nicotinc acid
Pyridoxinc HC!
Glyane

Suctose

Myo mositol
Thiamine HCI
Nicotinie acid
Pyridoxine HCI
Glycine

Sucrosc

11)11

100

0!

05

(U]

20
30 001

100

< ©
N T

to
<

30 070



