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IRTROLUCTION

Bread £rult {Artocayous altiyis (Park) Fosbory)
i3 an Smportant tree fruit vegctable groun in homesteads
¢f Kerala. Thne grop 45 a native of Polynesia thero it
foxme an important ctaple £o0ds It 45 now grown throuadys
cut the humid tropical reglons undsr wall drained cplin,
In India dts culcivation ds oo conf dned malnly to the
Soithern states, cheifly on the Nest Cosst. It cm
flourish in the drder parts of South India s well i¢ ol
Supplied with wai:.er &nd plonted dn £airly sheltored Septia
admist thick vegetation (Haik, 1949),

The tree possssace great economic value. e Siuitn
&re consldered a9 a substitute for ‘bread and many tosty
dishes are prepared out of 3te The £xults of Beedlcas broad
frult contain a:s high as 27,98 - per cent carbohydrsto ohd
s aleo a good souzce of caleium, vitamin A ana vitardn B,
he £ibre £rom the bark and latex £ind use In industrion.
ihe tres is very handsoms ad can be grown as an ompriial
tree in the garde: (Singh gt 31 1953).

Bread £ixult has both seegdeq anad seedless ¢ypos, b
the latter forms the economically vigbhle ones, Haioe broad
£ruit can bo propugated only by vegetstive means, Thio ig
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usuplly achiaeved thoiugh koot sucker®. Suckers or dicobn
arise £rom the calius st the injured portions of tho ruck.
TheGe ars seperatod and plented (Thomas, 1969). Cuttingo
token £rom the ookt are al®o used £for tha purpode, Duk
the length and thickness of roots that give maxlmm Succons
38 not standardised under Kesrala conditions, The influince
of growth regulators on the per&orm of roct cnf;t;!nga

is also yet to bo dnvestigated.. Hence these aspects oo
taken up in the present investigaticn..

Unlimited removal of roote le harmful to the oothor
plant. It 1imits the wide use of this method dn the propogas
tion of bread £xuit, Other methods of propagation wvhidh
are less haremful to the mother plant include the uso of
stem éuttmq and Jayerings Propagation with stem cutbing
i easler and eccriomical m;:i ny provide o large parbas of
plante vhen comamﬂ to cther wegetative methadss - Brond
£yuly s gmerany conoddered a3 a &&fﬂwn-m-mt plante
Tho use of growth regulatora 42 repoxted to enhanco rooLw
dng in diﬁf@t—tmtmt‘plmts; Henoe the ﬁemi&i@,&ﬁy
of this method with the uos of growth regulators wes also
taken up £or dnvectigation.
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| Layering is aaother mor:tmt mthod of vagd:f.;tt:;iﬁ.‘e
propagation now being adopted in fruit plaents. The princls
pal advantage of layerdng over stem cuttdng is the fucooog
vith vhich stems will develop roots, Many clones whose
cuttings will not soot can be propegated easily by Layorw
ing. Use of growth regulators 48 found to ald rorting in
lsgyers. ZApplicaticn of growth regulstors, particulsviy ‘
cuxing 1s ;aiact:isea in meny £gudt plants for the Soic. THo
pocting potentislity is faund to dncrease in young plortss
Influence of eesson in the fsucoess of leyering 4s aloo
reportad. . |

Thepe aro reports of success of thote veyehokivo
methods of propagatlion in many other fruit plants. Uoroves
the vork done in brced Eruit on thege agpects is scarccs
A sultghle mathod of propageticn of this crop 4s mob yob
standardised forkerala conditions where this cxep 284S o
gseat acceptance and 18 widely used,

Henca this investigetion was undertsien with tho
following objectives,

1, %o standardise suitable mothods for rapid mikipiicn-
tion of breaﬂ Erult by veqetal:ive meaie

e To £3nd nut the cptimm length and thic]mees AD 4 Tod)
and shoota ﬁor pEopagaticn.
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To £4nd out the optimm concentration of growth
reguistors or better recting and establishment
of the planto,

‘To study tho cffoct of scaion on layering.

. To study the xate of estabiishmant of alr laycen in

the nursery.
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REVIENW OF LITERATURE

The revicy of literaturs relating to this study o
glven under the fal!éwmq titlea, Slince the m?fcar:mma
z't;lating to . breaad fxﬁ&t w2 not aﬁaq;.mte atudgles on othee
rclated crops have baen raviewved.

1, Propagetlon with roct cutedngs
2« Propagatien with ctem cuttings
3« Propagation thoough loyering

In bread fruit, propegetion through root cuttings ond
air légermg ds commereially practiscd, aven though inorche
ing, shicld budding and the use of suckers i podsiiic |
(Moharmed, 1584).

3. Propagation wuith root quttings

Plants that naturally produce Suckers frecly can bo
propagated aashy by zoot cuttings, Certaldn specics of
plants that oot rarcly c;r not at all from stem cutbingo con
be reproduced by thl? methodie

Vegetative propagation of clonal material £ron zoot
cittings s receiving incrcased attention. Stoutamycr (A960)
roported that ovar 150 gpeclis? were kivwn to have bog
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suecesefully propagasted in this way even by the middlc of
isth century. Subsoquently it has besn recognised oJd a
ropdd, method to produce genetically identical mtc&&a&p _
Flemer (1961) reported thet the dlfficuities in securing
cuttings £rom the ground and the damage inflicted on chock
plant moke this method less frequertly used, An importont
characterictic cften associatod with the use of root cwting
is the restorstion of rore juvenile condition which hiao long
been known to ald pootinge.

1.1. Propagation tochindques with root cutting

Root cuttings of about 2.5 om dlameter and 22 om long,
planted horigontally 1s generally racemmended for bread frudt
{=Sinoh, 1980),

Julien (1945) doseribed the method of pmﬁa;}atﬁng
bread frult treco. Cuttings £xom £reshly dug routs, 8 ineh
long, and 3/10 to 1k inch in dlameter wers dipped in Wve,
{to coagulate theo latox) ond placed horizontally on Sond
Ded and covered with a thin layer of sand ¥ inch Aocp.
After 45 day® a large mumber of cuttingshad davelopcﬂ tiny
gall like protuberances, £rom shich adventitious shocko
wers formode A uRck aftor all cuttings bearing thenc ctiue
ctured have been grouped together and laid £lat in the propae
¢gating bed with protuberances f£acing upward, coverod with

gend to A depth ©f X inch.
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ctanez and Rula (1956) reported the results of trialo
with root cuttingo of bread £rxult. Roct cuttings 15 ¢ iong
£zem hardwood materialo {25 o 4.75 o dlamcter) omd Semd
havdwond matezialo (R.75 to 2.45 om in dlamcter) gate 52 poe
Gonh, ona 3% per oont Bucoeds respectively, wion plantod of
the beglnning of ralpy season dn the open in 10=-15 om of
river sand over iving dug toile. Planting during tho doy
Ueascn and the use of softuoced and texminal root cuttings

gave lets sablofactory zooulto,

Report of lopaz and Rodriguez (1975) showed thet ook
cuttings of brosd £xult, 12 inch &n Jength prodwesd eacker
after coveral weck undor intermittont mist,

Soma othop £xuin mcies propegated through oot
cuttings aro Mozug ope, Aghinldia chinensis, Fiong Lavion,
Molus Spe, ctQe {Hartman snd Kestoer, 1978).

Regencrative abllity of root cuttings deponds on the
age of the gcurce plant. Gazner and Ratcher (1958) concluded
Ghat 24 years period uas the cptimum age for cufficlad
er of v.‘igomuﬂ oot cuctdngos - In cherry plum, 58 pow
cent of poot cuttings from 3 year old treos pmc‘-uc{:f:l Do

gouto compared o 2 per cezéb fgom 20 year old LrCcs.
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Turovskaya (1973) zeported thet root cuttings £rom } yoox
old gpple Peediings gocted better than thosa frem 2+4 yoar
oid Secdlings. ' )

_ fcoearch 10slicrs have éxt-uisedl a vide range of @ﬁ-aﬂ-
neter and length cotegordes for the oot cutting amorinonto,
In 1935, Stouteryer ¢t gle roported that root cuttdng, ¢ 4neh
long =2nd X to 1 4nch 4in thickness, of applo vare Virginie
Cgob produced abundance of tude and shoots and gttalned o
icngth of & inch In two months time, Comparative studies
by Wey gt al. (1985) with apples chowed that the cohbablishe

rent of dndopendent plante from individual yoot seamonh

éropped £xom 90 por cent with roots 18 om long to 33 por cont
with § cm long Toots, A corzesponding reduction dn the
vigour and ghoot growth wed recorded £xom shorter roctSa

Studles with xoot cuttings of 3«5 year old planho of
plum showed that cutting of 10412 om long and 3=15 o dine
moter rooted bech (ml»samv and ¥ocanova, !.959), Stoliony
{1820) uwho mnpéroa dlzmeter differences with yooto fyon 20
year old trees of wild apple (Malug sylvestris), found good
rogcneration on roots upto 3 em, hut a deoreasing pogeRomte
tive capacity with roots of largcr diameter,
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In o tridal with root cuttings of Coffeq ganehozs
Hounbu gt 23 (1982) found that 10 om long cuttlngs from
G year old treeg, Split and laid herimentally gave the
highcst mumber of chootse catparsd with 5 om gnd 7.5 oo _
long cuttings, Studlcs with pecan root cuttings as row
poxted by Boit {1982) chowed that root cuttings of length
_3&30. 150 and 2@0 mn with an average dlamcter of IOwiD £
taoken £xom 2 year old sceflings gave 60. 50 and 100 pﬁr ot
rooting and 150, 200 and 250 ma stem iength regspectivealy
after one yeap's gmwﬁh. '

Twe year studies with 5, 10 and 15 om long oot cubbe
4ng of Pyrus pachia showsd that the best ryocting (Vie77 por
cent was obtained with 15 em long cuttings (Randiata =
Kishoxe, 1983).

-Observatiensimade £rom proliminary experimonts cil plate
ing materdal and ¥oot dlaneter (ranging from less them G.5 om
to moge than 1 o) In apple cve Lanbourne xooto (1mm
and Schwabe, 1977) chowed that zooks in the size ranco ggon
045 = 1,5 cm gave xeldable shotk produckion when platod
horizontally. Shpb?; magker ahd chgix léugtha Increased
significantly with increasea'ﬁimw, The percentago of
roots producing one or more choots dn the Shree Alamctcs
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classes (less than 0.5 cm, 0,5=1.0 cm, ore then 1.0 o
were 64 percent, 87 per cent and 78 per cent respectivalys
hie longest oot pMa ueed (16 em) wore pore produckivo
than shorter roocks ail only these could sustain the vigorous
Sheot growth, "

The ilnfluenca of dopth of planting In the poremiags
of Sprouting 18 rcported by scvoral outhors. Stoubciyoy £ Qhe
(1935) weve unable o propagate Virginla Crab apple oods
in the soi) of a yround bad kut achieved p high degree of '
‘fsucceﬁss en the surfaco of meiSt Sands Light anc'f/cr eagsion
¢nhance the wapacity for regenersticns Upshall (1936} ad
Voy & abe (1655} roported an increase in roat préaxctim
fron the dlstal end of the expaseﬁ root cutting and S
sequently a bettoer survival rates Turovskaya (1965) found
thas although Zaicr chootg em:ezﬁged £rom the expoged onds of
root cuttings £xom one year old apple Seedlinga, their
height wa® double thet of choots from covdared rooteg, tho
leaf formation wae moze rapia. New root production on the
oilginal xoot cutting was also bstter, and sucvival wagd
400 per cent compared mit.b 75 per cent for plante dorived
from covered zooto,. Heydeckex ond Marsten (1967) uoca
shallow horizontal plonting (1425 om) with respberry rooto
and found that degper planting (4,0 om) Supprassed thoot geoathe
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1.2, EESect of growth repulators on oot cuttings

Thoe purpose of treating cuttingo with ouxins 18
to oinoranco the percentage rooting, to hasten roct Inltdae
tien, to Ancrcace the number and quality of roots prodiced
per cuttdng ond 2o increage uniformity in rootinge The
synthetic rool promoting substancea that hove bean found
wost rodioblic in stimlating edventitious roct prodiction
in auttings axe in=dole utyric ecld and naphthalene acetie
acid (Hortmon md Kestex, 1978)..

torl donc by Plant, (1940) on the role of grouth
‘substances An the regeneration of reot cutting show that
roots wore produced £rom gll points of the rogt cutidng cof
seakale vhan treoated with a solution of 0,02 por cent NAA.
He concludod thot aiﬁfermtimion ond behavionr of merictes
mtdc t4500 1o determined in part, by epectélo concentras
tion of grouth mbstanozs, a relatively high and low
concenteation of growth substance influences roct and kud
production zeonectively.

Thore ore roports that rocts generally have high Iaa
" oxidase levclo and eorrespondingly low lavels of endogencus
IaA, Aavory ot ale (1937) detected inercasing leveld of
growth horrone in swelling kudzs with a peak st prior to
the pericd of moot rapld shoot cxtenaion.
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according to Mitra and Allecpp (1959) 041 my por
1itre NAA applied to protonemata of Eohlia putzng woo
sufflicient o inhibit bod formstion. Stervetk ama Chapat,
{1567) ouggested that the initiation of buds on roots wod
rore eaﬂily inhibited by auxin than the release of dormont
stump buds. Root shoot fZormation was supprossed by IAn
in lanolin paste m&&o& on the aut surface of tho mdiand,

Experimental resuits on the effect of growth rogulosors
_on apple root aatting reported ky mmak-afa (1977) chowed
that root cuttingstrented with sclution of IBA at 50
per litre, IBA md a herecroauxin, MRV (petroleum baped
growth substance) &t 0,02 per ceant or 0.04 per cent had o
beneficial effect on xoot developmeant especially dn autting
with previcusly induced shoot growthe

pobineon and Schwabe (1977) reported tha: manin
(150 my per litre) completely inhibited bud fnitiztion
along the vhole longth of entting. Evidance that oagin
causad a gradisnt ky o mechaniom of active acropetal £low
was shown when proximal spplicaticn of IRBA eﬁppz:essod all
uds where as distal application did not interfore with ind
formation st the proximal cnde
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In a trial with xoot cuttings of Coffes cancphors,
10 cm long, Split or entire cuttings were sosked (L« k)
in IA# or HAA ok 0,01 per car: or D.015 per: cribe Altors
natively, come oplit cuttings had one end dipped in ma
(é=6h) at 0,025 per cant. The results showed that tho
wortality of treated cuttings was 1927 per cent eparedd
with 8.6 per cent. for water treated control. The pereonkage
of cuttings thst produced leafy shoots were 23,2 pecr coak
for trestsd cuttings and 52.2 per cent for controls ond
the corresponding percentaye for euttings with shoots onid
roots were 180.4 per cant and 947 per cent NRA gafe bettoy
rooting than m. IBA trestment for Gh caused high mokt g
licy (Weumtu ot gl. 1982).

Use of growth substances other than' auxin 19 aigo
ropoxted, Plenlazek ond Seniewski (1970) spplied an auzin
and cytokinin seperately and in conbination to ediro @plo
ook gm:cinga. 20 my per litre NAA produced eﬁly 0exXAS
and, 70 mg per litre G=BAP coused only buds to Eoem, 'mo_;:e
at 0 mg per litre and 10 mg pei litre respectively prodieed
only new rootS. iarmke and Warmke (1850) fcund thob trodte
ment of Taraxaeum andg czc!;oriqm root cuttings with vepougs
of the auxin inhibitor ethylene dalozhydﬁn e a0d buds to
form at both endg,
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1.3. Carbohydrotee and regeneratlon Srom goots

In apple the importanca of m bark for carboe
-Hydrate storage wa® chown by Pn:ieetly (1970)e In cuch
- tisgue 60 par cent of drymatter cnmriseﬂ e:m:actab;a
Qarbohydrate whareas &n tha tree as a vhole 20 per oot -
of the d_rymtter corpriged extractable cathchydrstos, 3In
the case of roct autting which have..'nc source of carixg-
hydrae re;:lmia;hmt. tholr dstachment chould oimicuoly
coineide with m:udmm cecunulatdon o€ reserves.

Research workers have eftabiished relatioachip
between cerlohydrate contant of yoot cuttings and tholg
ébility to produce suckerd and eurvive, Early work kw
Upshall (1931) damonetrated that total carhohydrateo in
apple root cuttings decreased ky 50 per cont after tio
wieeks of regeneration, while refucing eugar and suerose
decreased upto 70 per cente Mackenzl (1957) found o comroloe

‘t:l.on betueen stapch content dn roots and thely sureival abiiity.
- The greatest concentratilon of starch ocourred in Novesber

when regeneration wa® 100 per cent and.cutting swcvived

for aeve:_al weckiSe, Prom May to Septonber, storch combont

was very low and cubedngo dried within a feu dsyds Storrcht

& ale (1968} relcted the poor regenerstion v‘imr: Of bladk
locuot root cutting An'aune to the low level of corbchydoahes
at thet timoe
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 Pdenlszek and Sanlevakd (1968) postulsted that cyto=
kinins §rom recko stimleted starch hydrolysis and tud
activasicon in rapr!.né. Befvelcping buds woadd tnm .-,t,&.w
- duxdn vhich could contifne the starch hydmlyaiss, inamquc
-rewiratim ang reamivate Vaamlar m'ium.

Elainsen £197)) proposed that good regeneraticos -
- £zom Eogudus zoot cutting in autum was a5 a veadt'cl a
Imrdoina:im hizy carbohydrate ondd low auxdn lewolso o
that time,

Some ralationshlp between Scasonal regencrotion
capacdty and carbohydrate content of roots was indicctod dn
the case of 14,25 and Larbourne varleties of applc, kue
abllity t_'.o arvive Secmed to be more ddrectly infiuaroed
by carbehydrate mﬁtent‘. thanh regenorativo capacity. Cold
Gtorayc treatmont glven to LOord Dokrby zToot cubtings accolow
:at_:ejsd rogenenabive r@pé_nﬁﬁﬁ‘ without Increasing tctal cow
genarative qayac&yzﬂlﬂnbmson and Scehvwabe, 19773,

ds  Propagatden pith Stom entting

In propagotion by stem -cuttings, Segments of
shoctd contelaing a lateral or termingl kud- are cltoin
with the expoctation that wnder the proper conditiong advon=
titliocue goots will develop and thus prodice independons Hlaate
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The type -of wood, the stage of growth ufed in meking cu‘.;’minﬁ,
the time of year in uhich the cuttings are taken ond scovorcl
cther factors <an e very d.rrgqmant in aemz.!.ngl gat lsiackory
sooting of some plantse (Hartoon and Kester 1978),

2.1 refect of lenoth and thiciness of eautting on rectiang

- Branch cutting of tropical breadiruit of langth
12=15 cm and 3=4 noddeg and about ¥3/8 inch in dlamctor wucro
found to rook well (80 per cerk success ) when dippod 4n

1 per cent ‘.'l.nc‘bl‘e utycic acld solution (Mugik, 1040)

From the results of four years trials on tho pyomogos
tion Ly cuttings of B £ig warietice, IB ragimov (1538}
recommended that the best 1&191:!1 uas 20«30 omy prepared
in aatum £rom one year oldG shoots and 2tored foo G:edan
planting. Ammo, (1972) ruported from the studies dth 3
Fig cultdvars thot rooting and subsecnent plant devolone
ment were better uting cutting 3040 cme long ond el to
1e5 om dn Alamciox than with euttings 20 om long oid Oulm
1.,0' el in dlamctox. ¢t of the differentz lengthe tricg
in £ig cuttings, Pinheldzo and Olivera (1973) reportod thok
cuttings of length 20 cm and skove gave more then 97 por
cent cucceds, The boss xoot and leat development wung
obtalned with 5 cm and 0 ce A minirmum of 20 om lenglh
is recommendeds
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Sampaio (1982) reported that 2cft wocd cuttinge of £ig
10=15 om long and with 3=¢ lenves yooted under intermittcnt mist.

2.2 Effect of growth regulators on xootling of outtingn

Investigation as early' in 1934 by uwent, found thot gakins
such ag IAR, were of real value in stisulacing the pm&zcticﬂ of
advantitious zoota in stem and leaf cuttings. This io oo
important informetion in vegetative propagaticon of plantic. ©Of
-all the synthetic rook prometing chemlcals, IBA gnd NAM arc the
most widely used in stimilating advantitious root formatdcn 4n
cuttings.

Branch cuttings of the trxopical bread £ruit were found
to yoot well when dipped in a 1% IBA solutica (Maiaik, 1945).
Hamilton ¢t gl. (1983) reported that woody, lesfless auttingn
of the cvs Ma Opu and Maafula of bread fruit, vhen trogtcd
withoS% eaptan and 250C ppm each of IBA and IAM and koot wndoer
dntermittent mist efiected in rooking of 95% of tﬁe arsting
after 10 wecks.

In Jackfruit, results on the trlals with leafy mnd
',leaﬂoéa cuttings dipped in IBA at 5000 and 10000 ppm solutions
for 30 seconds showed thet rooting perosntage after 45 doyo

wa2 nil for all leafless cuttings, leafy cutting controlo, and
50 and 60 per cent regpectively for the 5000 and 10000 POt
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IBA greatoent (matarjqelxmd Hikherjce, 1980),. The sane -
authors in 1982 repézte;; that the bast reoting (100%) In jochs
fruit was obtaineﬁ with forcedctinlated shoots trested uith

DA at 5000 pp; by cmick alp methods, |

Succoss with! cuttings after ringing and eciolstion of
shaots for 3 days corbined with IBA 3000 ppm 4+ ferulic
agld st 2000 ppm ds gxeported in jack fruit Ly Dhua et gi. (1983),

Singh & ale (1578) working on £1ig concluded thot £47
can be audcessfuuy propagated by the cuttings made £fron tho
pruned wood of Janiary month with the ald of growth substones,
Dipping of cutting in merculine Q.2 per cent va® found oSt Offie
caelous for the purpose. Highest percentage of rocting woo
detained by Nunes g al. (1982) with semthard wood lesfy cutting
of £1g when digped dn G600 and 1000 ppm IBA (90 and 7944 por
cent raspectively va. 55 per cent in control) and in nen leafy
cutting dipped in 400 ppm IBA (9947 per cent va, 77.2 por omt
40 contgalle  Percentege of sprouting wae hiﬁhm in ooty
cuttings dipped in 10000 ppm IBA (73.6 per cent vB. 61,8 por
cant. in control) and in nom leafy cuttings dipped 4n 400 DR
IBA, (B83.8:per cent on 6515 per cent in controll.

In Figua glastlcg highest pooting percentage, mirbon
of primacy »oote per aitting, the greatest length of the
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largest prirery rock and best survival after transplanting

were obtained with IBA at 4000 ppm (Rimarx, 1982),.

Gwnt}& e €1983) reported the use of IBA in improve
ing the reoting of difficult to xoot specles, Among the specles
Sgochamum gave 49 per cent rooting with IBA gt 5000 EpiM,
Coteneaster gutifejium, Tamug auspidgtg and T. medica ove
Hicksid gavo - - 88, 71 and 68 per cont rocting with IBA at
20000 ppm raopectively, and Maluscv. Hopa gave 71 per cemt at
4000 ppms Mo vocting was cbtained with Malus pumila ove
Moxspur, ¢ Intoth, Philgdeiphus yirginalis cv. tielgela cve
Bristo Rukye ‘

3. Propsastion through layering

Root formation durlng layering is stimilated ky varlous
stem trestochnt chich caise an intezruption in tho downward transe
location of orgonlc pateriala such a8 carkohydrateg, ouxin and
ather grovth Caotoreo., Inmany clones wvhere cutting will pot
oot easdly can m\gmpagated by layering, enabling the plant
to be eatzhliched on its own roots,,

3.1 m@ﬂiﬁy as a £actor in layerdng

Jacdl: Sruls Lc found to show clesy oigns of juvenilitcy
in seedilingos Reults of study dn alr layering of jack frult
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a3 reported by Srinivasan (1961) showed that young jack £ruie
plant which are £till dn the juveniio stage, giwe bettos rooke
ing responsa orparad to gwﬁn up _ﬁlents. The trial govoe 200
padlate wood gave 29 per cent suczoBs where as green w:0d Ul
found completely unsuitable showing no initiation of rootiag,

3e2 Effect of growth reguiators in layering

The effect ¢f 1000, 5000 and 1C,000 ppm of Tan, IDd, tIAR
ond M In lanolln goplled ot the time of ringing was at‘udﬁ-eﬂ
dn jack fruit. A gignificant increase was found in thoe pcmmtaﬁe
of layers zcrmt.ing A the purber of rockts formed using tho three
growth regulstorse IBA gave optimum results with 5000 prn
end IM' and HAMN with 10,000 ppme M3 had an inbibiting cESoch
en rootinge. Laoyering in June was bettaer thsn May. {(Scn ond
Bose,1959). Ldngarajeppa (1982) £rom his studies on air laycye
ing in Jack £ruit reportad that the percentage of laycrs thich
rocted succesdfully, the nurber of roots per layer, tha lcopgth
the welght of root and curvival of the layers in the £icid
wxe greater where otams were pregizrdled, eticlated it trviie
od with IBA + H2aa than vhero any of these treatment wad oppilcd
indiviaually, Juwvenile schoots formed pocts B days carlicr
thar mature shoctoe
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in mamgo, IBA at 5000 ppm was more effective f;hai: Naa
in promoting the rocting and establishrent of the mapeota
{Chhonkar snd Singh, 1972). Chatterjee (1962) oktatned 76
per cent rooting end 56 per cent plant survival in mango uith
18A at 10000 ppm spplicd in lanclin paste. Applying T84
(2000 ppM) and KAA (5000 ppm) together, Patel and Singh (1952}
‘cibained 66 per cent rooting in 25 year old trees of Lunora
vars of mango.. Good motinq was obtained in the AIELICUL-
Lo=xoot Ve Langra by mpplying IBA at 15000 ppm to aly Loyoss,
{Rajan and Ram, 1993),

In cashew, Rajan ot al. (1981) reported that guod Eocte
ing and best £ield estatlishment (80 per cent) were ckiainod
£yem layers treated with 200 ppm IBA 4 200 ppm NAA + 10 ppu

224 = Do
3.3. - Propagstion through stocling

Stooldng was invostigated using 10ic3onm of oric yoor
0ld jack £xuit planto. IBA 5000 pom wae applied in lonoldn
after removing a ring of bagk. This method gave 75 por oot
rooted shoots of whilch 71 per cant survived safter ene yoow
{(Chatterjee and Mikhorjee, 1980),
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Stoaling and trench leyeringwer: compared in iy
by Mukhez§ee and MHajumder (1963). Taey found that dn ptopls
ing moztallty of tha sprouts uas negligibls, The musins Of
rooted shosts were significantly higher in etoclirg thon Lagore
inge The rooting was more pm;ﬁusa in stooling than ijeﬂm{
The porcentage of survival of rooted shoote was 93.8 pox ook .
in stooling, wheress in leyecing it was 65 per conte,



MATERIALS AND METHODS



MATERIMLS aND METHODG

' Thie experdment was carred cut at the nursecy ol the
De@ammt. of Hortimltm:e, mueﬁe ot mr&mltum. Vc&&a}]m&
dneing the pex.toa €rom s@tembar 1984 te Decetber 1985,

The Study consisted oS threa parte,

1. Propogation with rook cubtings of bread Exuit
2. _Propegation with otem cubtings of bread fruit
3, équagatian shgouch layesring in bread £rult

The znvaammtm' envigaged the rétuﬁy of the effodt of
thickriees ond length of pockts, thickness end length of choots,
the effect of growth zépuleker and alzo the mutritional obatus
of the propagating material in relation to rooting md dibcew
Quent growth.

i1, Preparation of custlags

Quttings were made into three groups, bated on
thicknoessSe
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Thin cuttdngs .. = = 11,5 ome
Maodinnm thidk caai’.t:lngs - 2»2.9 cm2
Thick cut:(:.‘lnga e Jed o

The a.;t;t"ings yoro furthar made into foux WRRAALRY A
aach thickness based on the langth,

5 cm long, 0 cm doag, 15 < long and 2 em LoGde
S48, Growth regulators snd thelr preparation

' The two grouwth zegulators IBA (Indole 3 = kutyric ccld)
and NaA (Hophthallng acetic acld) were used st diffegent
concentrations, |

Treatment with dietiiled wateﬁ* was taken a3 the controls

A etock sclutlon of 1000 ppm IBA was prepared by
dlsgolving 1 g of the chomical 4n g small quantity of 5O
sent ethanol and made up the vdlume to 2000 mi with clutidled
watere The stock soldution was further diluted to the reculred
congentratione and used for the chudye,

T™he Sane procedure wad fellowed for the preparstiens of
MMfferant ooneenirations of Rad.



1,3 Preparation of the nursery bed for rocting

The socking medium consisted of Sand and red earth
at the pfcpox’cicn oE 211, madm hoxes 8% deep werc mdo
and were £i1led with the prepared coll mlxture. bPrafiie”
facdlitisn wora prdv.i.ded at the bottom ¢of tha box, A ¢hin
layer (1":)_ of sand vagd Spread over the 80i) mixtuve aficr
planting.

1_@.4 - Trestmants

I'm%g)naes I‘?@%h Gmwth‘gp%!.aﬁm
IBA Han
11,9 '8 100 100
2 = 2.9 10 00 20
S= 4 15 800 50
3]

leSe Experimental Deslgn |

[y

The aporinmt waS laid cut in completely rendomisod
deSigne The treammis comprised of the varicus poanibio
cowbinations of thae three levels cf thidkness, four laris
of outtings and two growth regulators, IBA and NAA each::;m
three concartrationss The control was keot comon S6r hoth
IPA and NAA treoatmentS. Altogether there were 84 trontiammntiey
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Under each trestment a tetal of 10 cuttings were tedted thich
was aivided into 2 raplications sach consisted c_:f 5 amms.

1.6e Treating the cuttings with grouth regulators and
planting

cuttings of the same thidkness ami lea;:zqth were *gzmpcaﬂ
zogether end mads into tundles, Each such bundle contistad pg
10 cuttings, The katex st the cit ends were wiped ot with
mﬁﬁc;n. "I‘he grovsh .:ég.ud;om were taken in a small pon o0
the bunﬂleﬂ of roct meéingsnware &irped in it The m{:‘a,imgm
were Qré&:eﬂ for a berwﬁ of 12 hourss The conbyol weo gdvn
trestment with Giobilled ucter alones

- .The attinge were planted in the péepa:eid redinm vith
a poreion of the root elightly exposed to Sune Thé BEARAERO
were dlstiibuted ot randoms The osttings were Azrigatod §J§,z'
sprinkling water over it with a £ine rose can. Webering woo
done vesy carefully nct to over uster and deench the sSoll,.
Cartinued 1::19&10&1. resulted in the displacement of omad Syxon
ahove the root oittings and the complete aposixe of rooks
to sun, Such outtings wore again covered with aanﬂ;:s

- The trays wexe aywenged inslide the greenhicusna, wicso tho
@tLy of dlrect sum lAght 18 pastially preventeds -
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1e7s Chsarvazionsrooorded

(1) Munber of days for the appearsnce of £Airst vegctohivo
bade ‘

The nuppbar of days taken £or the gopearance of figst
green buds in the oot axting from the date of p;.mting 19:2°2]
counted, '

(11) Percentage of sproutings

he unber of qittings sproutaed under each troxtrnt
war eounted and the parcentage calculeteds,

(111) ¥Number of cproute prodiceds

The punber of vogetstive buds produced in each of the
00t aitting were countede '

(iv) Muobher of days for leaf emesgences

Mumber of days taken for the emesgence of lesves woro
recorxded £from the date of planting till 60 days after tho o pie
sraice of the £irdt vegetativa Dud..

{v) Plant heighte

Helght of plants were meesured ¢ monthse sfter plonting.
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(vi) . Nutber of zoots produced €0 days after sproutings

Sixty daym after sprouting, the plante were carcfully
lifted £xom the pursery bad, the xoots were usshed and the
surber of primary and sSccondary roots were recordeds,

{vil) Lengsh of Tookes

The length ©f both primsry and secondary rooks ucrc
‘Meadured seperatelye’

They were then immediately planted in individqusl pets
£1lled with potiting mixtur2 containing 2and, sodl and fovrmgocd
. mopure in the natilo lslald,

(viil) carbohydrste content in yucts of different thicknooos

Cazbohydrata reﬂatvaa of the roots wexe malysod uaing
the anthrone meched (Dubels ¢4 g). 1951),

aAnthgone method

Root samples were digested with 20 per cent hydroe
chloxic acia,

Stock solution of glucone
Stock solutien of glucose was prepared by Alscolving
1 g glucose in one litre of Gistilled watere
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Standard glucose solutlicn
Sktapdard gluccoe solution of concentrations, 2 Ay G
8, 10 and 12 ppm vere prepoved Ly disselving 2, 44 G, 24 30
cnd 12 ml of stoclk godntion in 100 ml each of SiStilicd uatore
Fresh anthrone resgent wat prepared by dissolving 2 g c:»"

sushsone in one litre of concentrated sulphurle aclde

Abiquots of 2 2 of tho cabzact wod taken N o GOOL Liute.
I cach of it-. 4 md of the anthrone reagent wes aﬂﬂe@, almm}
the reagent of run doun the oldoa of the Gest tube. Mtc:’ ?’ecz:-
ing o glass marble on the top of cach tube to plremm logo of
watér by evaparablon, tho tubes were placad in bolling wgber
bath for 10 minutcde It wag then removed and ecoled to foon
Cerperatiurc. A reagent blank was 2160 treahed slmadlonosuiaiye.
The sbsorbanes of t‘ha solution ot 625 nm wes measureds Ho
avoMnt of sugar prosant in the oxtract was exdculated feom o

Standard curve ﬁ;rq_aarad from gluatSes
1e8 Statlstical anclyeis

The data .f.-m:e analyded a8 foctopinl ChD.  The Qun of
agpares due to the pertinant source of variations vere worfed
it and the analysis of warlance table prepared a8 por tho
rcthod suggested by Snedscor md Cochran (1967). Criticsl
digference uas czlailated in all cases where the cffocts woro
found £o be swtistically eignificont,



Cuttings were taken with a thickness of 2 to 20 o
and 3 to 4 o Under each thidmens, cuttings of throe lonoth

The mzt..mgs wers then treated with IBA 8t varydng
conoentrations by qu.i.dc aip mathod, All the. o.mu.ngﬁ wre
collected from the trees which were over 30 ysars olds;

21+ Preparet:ion of the cuttinges

Terminal branch cuttings vere uged for t.he miﬁm&
all the J.aawa- except the tarminal unopened ones were mvﬁ
one week prior to collection of aubtdngse The latex ab UG
ait ende vere wiped out at the time of making cuttingse)

2¢2 Preparation of the IBA solution

vedght of the chemical pilut ton Concenk xation of tho

DS | o0 5000

1.0 100 10000
15 100 :sooo

mom:aamoﬁma\ms £irst dlessolvad &n o
small quantity of 50 por oot cthanol and then made up tho
wlume to 100 Al with distillod waters,
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"Ihidmem Length ms
- '- 9 p §-4 5000

’2 Co! ‘ s N

I~4 k<] 15000

The trestmente comprised of ti‘ae vaz:ioua' peasible
oorbination of tho levels of thickness, length ang the
different concentraticns of IBA. Thore were 24 Ermctmonts
n tatale

Gele Experdmental dowldon

The experiment vas laid cut in CRD with thrse ruglicos
tion? under gach trestimant. Ten cuttisigs were usaed in vach
roplication. '

295 rreparatzm of xooting zne‘a&a

Trenches &0 om wids, 45 c:mdeq: ané 3 m long wore myio
ana. ﬁmad with aand nd red 20il mixture. These trenehos
e cavemﬂ with thidk transparent rolythene shoet md aproyod
water te the cuttings, freguentily,

3sPe. Troating with growth reguletors and planting

Cuttinge with uniform thickness and leqigth were greped
into kundles of 20 cach, . The basal pertion of the eutbings
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were Appsd in the preparsd I8A solution for aperlnd oE §

gseconds. Trezkiment uwith distilled water for the tame urgs
tion was takem as the oontyols

The cubtings were then planted dn tho trencheo allocat=
ing the Ai€forent treagtrents a4 random, Planting was (oo
durdng the £irst wook of Scphcrber 1985,

27+ Checrvation pecordeds

Chservations were made on the rumber of cuttingo that
falled to establish ot 10 and 20 daye intervale and tho pore
cenitaga Of BUCCeRS WOTKed oub, '

Layering was fone in the sclectod shocte of both old
(over 20 years) and dn ysung Juvenile plante (leos thon eno
vear).

Jede Layerlng in mature planis

Alr layering was tried in two Seasons {May-Junc and
Gcprenberedetober)e Layers were made on branches with d4fZczont
thickneass 2 o 29 em and 3 4o 4 ong..
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Tne grovth regulators cuch as IBA ond NAA wero uoods
Lopoldn paste wal used as the base £ox the use of groxti

ERIlator,.

A stock of 10000 PYM was prepared by mixing 50 5y of

the chomlesl in 5 g of lonolin paste.

congentratlons were prepareds

Fronm the otodds, furthoe

The concentration of 1500opom
of IBA and NAA were prepered by mixing 60 By of the maﬂim
in 4 g of lanodin. The lanolin was slighuy melted and tho

 chemical sdded, sfeer which it 4o throughly mixeds

el ib} Qcmcmbratm o8 cha pilution

ntion

10000
10060
10000
10000
10000
10000

V0rg mada upto 4g
400my made upto 4g
8C0my made upto 4¢g
1200wy made uptodg

1600my mace upto 4g.

.wqem made upte 4g

Concontooslon

shtainod {nom
: 1000
m "
5000
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ek (@) Treatments

Maicknoag

(ppm) (ppm)
2.0 2.9 o
3000 K44 ¢
2000
3te d o 000 X0
5000 BEOo
10600 ooy
15000 15000 -

ihe different thickness .and concentrations of the &y
grovth reguleotors were given fn the various possible coobirice
tions. Control was given with spplication of lanolin postoc
alones Thexae were 34 treatments sltogether,

3u1s {d) Experiuental Design

‘he experiment was lodd out in completely rondoniscd
doodgne - Thrzee replications were assigned to each trontmont
and An 'ez_-,-.cn‘. replicatlons 10 shocks were layeroads

Beds (HY P&@as:&im of rmooting medium

Rooting medlum vas prepared by mixing sand and eawm‘c
pith at the ratlo of Iske It was made wet by 2dding odoomabo
STEUNG OF wWaters



3elels) Layoring

A £ing of bark with 2 cm width uas removed at a UStonco
of 10-15 cm susy £rom the tip of the stem The growth somiloe
tors in lanolin wad goplied to the upper part of the'gim?,d‘a :
portionss The rocting medium was tsken dn polythene shodh ©F
250 gusgs and was wrapped argupd the gi.xélea portion,

Firet layering was done 4in midlle of October, *84 cnd the
second in middle of Ane 1983, '

3ale (@) Observatinnsregozd

Cbscrvaticns wore recorded on the rurber of \ayoso

rootad 4 -months afucr layerxdnge
3s2e . Propogetdon through layering of young plmfe

One ysear old plants gyown In poets vere used £or loyore
ing, The plants wcre of uniform size at the time of Laycring,
Twanty plants vere t:ken for the study. '

' The procsdura of layering wae the Same as done In tho
case 0f mature shootse Ko growth regulator th@aﬂ:ﬂ@t TEEQ
Gdvens,



Goarvations recorded

1, Number of layers yooted
2¢ Days for the dovelopment of vimal roots
3s. Percentage of establishment ¢£ layers in the murgary

e 3e m’:o'fpagat'm through stool J,uyerixﬁ

Five plents, threo year old ware taken for the apazds
fonte They wors hesded back to a height of 20 em ﬁz:é'.:rm the
grounds The cut and uas treatéd with fungicide and covored
"ezﬁ.th.a,cap. Sproutd. pere allowed to develops, bGhen tHo Mhoots
wexo about 30 om long ond browne at the base, layerind vwan donos
Three ah;:ota were scleched £rom cach plant. A ring of bagi: ‘{?QS
ramved 15 cm away fxom the tip.; IBX at 1000 ppm. wos coplicod
& the upper end of tho glrdled poxtions Soll waz heapod ab
the base, Frequent ixrigatlion was given to keep the coll cluays
in moist condition. Soil washed away mﬂng irrigstion wad
frequently replaceds, | |

Chscrvations racorded:

After ¢5 dayz of layering the soll was zemoved mnd tho

unbeyr of rooted awauts were recorded.
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RESULTS

) $ho cobservations made in the presont study were
ctatiosically anelysed and the resulte chtalned are pre@ented
under the following titleds

Y Pmpagaucn with mct cm;eings
D, Pmagauim with stem csttings |
Je, Propagation t_hsm@; loyoring

foot mmls:l.ngsgwl.‘lth a length of 5 o and 10 cm and
thoso trested with I5A 500 ppm and WAA 500 ppm aid’ not give
any sahisfactory redults. Henca the dsta £rom theso treat=
m(:xts werae not wsed for Stabistical asnalyeisze The data from
,t.h:a rameindng this:t.y‘ treatinonts wore ataz!:ist:l.caily analysed
®d the results interpretods.

1.1 rEfect of treztments on the days taken £or Sprouting

The e&fect of f‘t.semium!;s on téxe mubor ef days taken
for sprouting was statistically significent, (2poendix - ).
Untsontiad thin rocks of 15 o length showoad the earliest
sprouting (43 days) vhich was followed by thin rocte of 20 em
langth treated with NAA at 200 ppin (43,5 days)e The Glfferenco
betwon theeo two troatments was not Statistically significont .
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Padtam thick oot cuttings of length 15 om treated with
30A 30 pom xeoorded the masimum deley in sprouting (132-
5 coya) {Table 1).

Thin root cuttdngs in general recorded lesser numbers
©f dzyd gor Spmuting;_ longor cattings were esrlier dn eproute
ings. Avezege mumber of daye taken £or Sprouting was Signifie
cmtly losser dn waber treated controls except i:ﬁat in NAA
| 200 }';pm traa'mdl éuttings. The lover concentratlon of IBA andd
| Hqan I;ém found o be supcrlar to their -h:lgher' concentrations
with mogacd €0 the cheracter gtudled (Fige 1)e

Sigmificant Anhere%mtaoﬁ effects yere al%o .ebserveﬁf
mrns the different combination of £actors, Untrested thin
cuttdngs was £ound t’é podice gardisr sprouting miq:: was
£olloved by vhin cuttdngs Greooted with NAA 100 ppme  Treate
Emt‘-::-rtmh water and NaA gt koth concentrations resulted 4n
qa:?&ic;x sreuting &n thin root mttiﬂgs.' vhercas IBA at \
Both oonuantyations zecorded corlicr sproucing when trestad
Lo Chick root cuttingse kCnger poots fecur&ed slgnificantly
icaner munber of days for cprouting vhen treated with growth
eoprlators, but An control, shorter roots vwere found promising,.
| Longer zoots tr@aﬁaﬂ with NaA 100 ppm and untreated chorter
2009 uore garlicr in sprouting, Long cuttings recorded
eaciior cpronting wich thin and thick rocts while the dhorter
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Table 1. Effach Of treatment combinstions on the mmber
" pE days taken for sprouting
qhickness Length Growth regulstors {ppm) )
, fem Cem) IR IBR MAA NAA  Omnkrcd
100 0 100 300
15 118,5 128 56 74 43
itel.9 :
P 1145 111 43,3 52 23e5
15 715 138,5 615 70,5 G&
2 Lo 2.9 ‘ . —
20 92 124,85 685 78 Toed
15 7345 P05 85,5 103,5 7O
2¢e0 4 - ,
20 62,5 B4 68,5 825  TLeS

|
5.8, =

CeDa

(0.05)

-

1.62
4,68
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Tabl'o de Maln effcobs and Anteraction effects on the
mizber of days tasken for Sprouting

’i"z,’gﬁf‘“’”“' Growth cegulators (ppm) _
IBA A HAA  HAA . %eles)
10 300 100 200 OIOl qoyianenn)
ito 1-9 116.5 119.5 54 .68 63 | 45 .8 ?9._'9
2 &0 249 81,8 12315 5 72,8 7ie3 Bde5
- - v " . —
3to 4 7 87,3 77 93 74.8 S0eH
bength (em) " {Lonmteh)
15 69,8 119 7 827 6147 840
S - . E
20 09,7 10045 602 6848 6642 7045
bMcean
AGgowth regula=. .
tora)l 8048 1128 6548 TCe3 63,9
. ‘ Thickaess (em) 7
Length (cm) L to 1,9 2 £o 249 3¢ 4
15 8549 812 8744
20 7349 8747 7343
Thickness » z,s.l Lengeh = 142, Grouwth reulators - 3,0

Thicknass X Crouth regulator = 3,24

Leagth 2 Griuth regulator

Thickness x Lingth

- 270

- 2-1
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ariingt produced earlier sprouting dn roots of medium thidge
neocs However thin and thicke xooks of higher length recczded
compacitively lescer numbor of days for eprouting (Table 2)e

1,2 Dffcet of treatmants on the percentage of prouting

2ignificant di€ference was noticed behwam the effecha
of trodments on the percentaege of 8uccssSs in sprouting
(%Gﬂﬁ.“& - IT)e

Mo percentage of Sprovting recocrded was maximum £op
Lho *’allcs«*zirg four tgeatments conbinations.

shicdaosos 3 to 4 o Lengthe 20 om and ne growth zegulator
Lreatment

Thidmcosss 2 ko 2.9 Ty’ h:mgtm -20 com and n0 grovkh
regqulitor treatment

TlEmetes 2 to 2.9 om, Longth? 20 om, Crowth rogulator:
Han 100 ppm

1]

hicmenst 2 to 249 oy Lengths 158 ¢ny, Growth regulators
Haa 100 ppm

The perceiitage of gproating recordsd wag nindmm for
tho Zollowing three trostnont corbinations,

"‘iz».dm\.mﬁa 1 to 1.9 cm, I.-mgthz 15 em, Growth regulators
A 300 ppm

Thidknwss L to 19 am, Lengiht 20 on, Grouth rogulators
' HAhA 100 ppm

Thickneooy 2 to 2.9 cmy Longths 3.5 cm, Grouth :.cgulai.cn
I8A 100 ] (Table 3)
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Data showad an overall increase in the percentage of.
sprouting with an increafe in the thickness and length of
auttingss Thin cuttings were found to be inferlor to the
cuttings with medium thickness and thick cuttingse The
differcnce between meéiun thick and thick cuttings was not
statlistically significant. Higher concentrsticus of qréwth
regulators reduced the percontage of success in sprouting.,
Porcentage of sprouting, was significantly higher in water
treated control when compared to that in different growth
‘Togulztor treatments except in NAA 100 ppm treatment (Taoble 4)
(Fige. 3.,

NAA 100 ppm applied to medium thick cuttings was fcund
to be gignificantly superior to most of the treatments.
Houcver it was on par with thick cuttings trested with IBA
100 ppm and NAM 100 ppm and untrested thick mtﬁings. Further,
the cficet of growth regulators was not the same for differont
thidmess of the cuttings. IBA at both comcentrations produced
better results with thick cuttings, whereas NAA produced
higher suctess in sprouting with medium thick cuttingse

longor cuttings recorded nore Succeds in spm:i:ting
then trasked with growth regulators.



43

Table 3. fiect of treatment combingtions on the peroantse
of sprouting
T Y -
Lo ' _ A A AN m
.. 300 300 100 3op |owerad
| 15 3922  26a55 32,80 3289 39422
1 to 1.9 : : . : o
an 44,98 32,89 26,55 44._99 440%
15 2055  3De22 57,03 39,22 50422
2 {’-0 22 : :
' 20 30,22 35622 57,08 50.78 57,03
15 7 - 50,75 44458 50,75 29,22 50,7
3o 4 . 7
20 50,75 39,22 50,75 89422 5700
5.8, 3.7

CuDa(0.03) 3 10472

Data-given are the transformnad valueg.
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Table 4o Maln offecotg and interaction offects on tho
| percentage of eprouting

~ Growth xegulators (ppm)

‘E‘i’a:%ﬁk?ess — : s
. w L)
IBA IsA NAA  NAA ok
100 20 100 300 Cimicman)
X to 1.9 22,10 29.72 _ 29,72 238,93 4?.19 5‘5}.;‘553.
2 €0 29 32089 20422 5703 4ée95 48,15  44e40
Ste d 500‘,75 42.10 5075 39622 5391 47,38
ingth (o) - : - (I;E-z%;m
i5 .04 35eP2 45,50 3I7ii 42,06 & D7
. m 44.9’8 37.11 ‘:4.79 44.% 53005 t'.'éﬂ.f}:}
A -
. Viean
{Growth
regulatora) 43.91 3702  4DeBL 43,04 48,05
Thickness (cm)
Lengsh — '
» (em) 1 to 149 2 €O 2,9 3o &
15 3418 40e25 47,70
0 50438 48,67 AT 0
S20: . 80:00)

Thickness « 3,39 engtih = 2477

Srowth reguletors » 44383 Thickness

Lentgh » Grqyth zogulators - Gel9y
Data given caro tha trsnoforned values.

3 Orowih rEULator « 7458
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Bovaever untreacsd long cuttings recorded highex
norontogs of sprouting m’fgzmaﬁ to other treatmentds The
scraction effect batweon thickness and length of cuttings
was oot oignificant (Table 4).

1,3 Oflect of treatments on the mamor of spiouts per
cutedng

Tho effect of treatimantd was significent with regarzd
to tho pusbor of sproute prodiced por cutting {Appendlx - III),,

Mozziram pumber of sprouts por akting was recorded
in untreaced thick roote of langth 20 ome Statistically thio

troobmant was on ba:: with the follewing treatment combinationgs.

Thigdmones 8 o 4 om, Lengths . 20 om, Growth regulstorss -
Iba 100 ppm

Thicknocss 3 to 4 cm, Lengihs 20 om, Growth regulatorss
' NaA 100 pp@m

hicknesos 3 to 4 om Lengths 20 cmy Growth regul #orcs
Haa 300 pom

Thidmcood 3 to 4 emy Lengths 15 om, Crowth regulatorss
' UAA 200 ppm

Thidinosss 2 to 209 omy Lengths 15 amp Srowsh ::}aguianeies
HAA 100 ppm (Table S).
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""’h.‘;d: mcts in gmcmel pmmced simiﬁicently higher
-murber of Sprouts then maﬁ!.um thick and thin mc:. cuut:l.nga-
Lonor mtt.’lngs wore better chan. shorter cuttkaga zn the
sisoy 05: sproui:s per m!:t&ng. Growkh mgulal:ors d:l.d mt:
chou wy significant mflumce in the character atuaiad.
Howover the interaction botueen tie effect of thickness and
groith rogulators was signi€icanto. |

Tncreased thidneso of cutting had o beneficial effech

we] L?ze msber of s;arouts por mt:tlng e:zcept in the cace of

troioent with I8A 300 ppm Zor vihich the differcences was. not
,aigniﬁ&cam:-g‘ Untreated thick cuttings and thick cuttings
tecotod wikth HAA 0 ppm racorded higher rmmcer of sproute
por cubtings Thexe wag positive interacticn between the
offocto 08 length and thickness 0f cuttingse Long and thick
mttings wera found to e ‘pignificantly superior to all otherle
Lonoth of mtu.lng,had a significant positive effect only with
rogard to thick cuttings. In thejother two type of cuttings,
2.{,:::&;-;’:3}' Jalled to ehow ay oigniflm ef£foct én't-.ha nmroes
of gproutd produceds The dnteractlon between the effect of
iongth ond growth regulators was not cigniflcant (Teble 6)e,
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Table 2 fech of treatment combinatiens on tho puerbor
of sprouts por cutting
' Sreuth regulator {(ppm)
Thicknesa Longth ) ) 1
{cm) (cm) 11502 303‘ 1&? 333 Controd,
15 1,87 1.4l 1,41 1,41 2643
1 to 1.2
20 1e4l  1.57 1,41 1,57 1043
15 1,41 1,41 1,73 1,41 Ledd
2 D Ze9
0 1a41 1,41 1,481 1,41 1,57
i5 1.4 1.41T 1,41 1,73 1,57
J ko 4
20 14:73 141 1,73 1,73 1,87
s*Em - @007
C-I)t bod 0.3:}
(0.C5)

Data given are the transfornad valucae
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Toole 66 Maln effects and interaction effects on the nunbor
of sprouts per cuttliag
| Growth regulator (ppm) . Hoon
‘Ihidm&s \ R 2
L IBA IBaA HAA NAR {Fhldt-
{omd 1co 300 100 a0 L Tponay
1 to 1.9 1049 1,89 1,41 1,49 1.8l - 1.66
2 0 249 1,41 14l 1,57 1,41 1,40 2 05
3o 4 157 1.8l 1,57 173 1,72 1.6
- " Yeon
Length (cm) (Lonoeh)
20 1,52 1447 1,52 1,57 1,62 1,54
Maan
{Growth
ragulator) 1,49 l.44 1,52 1,55 1,54
Thiciness {cm)
. 1to 1y 2 0 2.9 3o 4
15 1,45 1.48 1451
0 1.,45 1.45 1,90
CoD
Thicknasz - 0,068
Length ~ 5405

Thickne#s X Growth regqulators ~ O.14
Thickness x Length « 0.09

Data given are the transfoimed.values,
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ié4 DEfcct of treatments oo the days taken for leaf

"’mc mean vaiues of tho cbacrvations are presented
in thio cables £rom 7 €0 12,

The effect of troatments on the number of dmys taken
for lenf omergence was; significant. (Appendix « IV), The
tine takon for the emergence of all the scix leaved was rioticed
CG bC garlder from thin roocka of length 20 om treated with
NAA 200 ppre  Medium thick zook® of length 15 cm trested
with ZBA 200 ppm recorded the maxi.mm mrber of .days for
loas cmomgonces | |

o main effecks of tresiments when conpased, gave
the Seilowing results, |

Magdum thick roots rocorded more wanber of days for

R s omrgmée than the thin ond thick goctse The longer
z:ca:g%:s UCEE éarlier in ieaﬁ ememonee t';han tha dhiorter roohids
HBighes mncméfaticns of IBA and NAM delayed les€ emcrgence
then thelr respective lower concentrations. Easlier emergence
of the firet leaf wes noticed fron water treated controla.

"3t uao on pax.' with Naa 100 ppm treastment for 't_:ﬁe aenergence
o subOoIent leaves,

The dnteractlon effects areng thicknose, length ond
geowth romulator gpplication wag éignificm‘:..,- Increase in



. Tcole .7, ©Dffect of treatmant conbinations on the d.;yé for firct nd socond
leaf emergence : :

c : Growth regulators {ppm)
Thickioss ~beagth z : -
oy . (em) I2A 100 DA 300 NAM 100  HaA 300 Contzrol
ist @ 1st  2pa  1st 2nd  ist  2nd st 2nd
15 12405 132,57 139.5 147.5 T4 B2 B3. 085 53 595
1 to 1.9 ' ' .
20 .118.5 126,5 122 1305 52 55,5 71 63 54 6445
is 75.5 82,5 147 156 68 7345 77D G545 73.5 85
2 Co 249 - _ . : ' '
20 102,5 111.5 135 142 77 34 B2 G345 8245 88,5
15 85 . 91,5 101 168.5 93 99 13 319 86 935
3 to & '
0 - 675 73 91 105 T7 B4:5 BT«5 TFed 78,5 86,5
First Legf S a
SCE. - 1.5 S.g—m B 1.6
c'D(O.OST de2 C. ?G.C,E}T 4e0 |



Tabio Be RKffect of troatment conbdnations ocn the days for third and £ourth
doof omergenoe

Growth zogulaters {ppr}

Thichnooo Liengih ' esnce -
{ €531 {om) IBA 10D ™|a 00 Han 100 HAA 300 Conteol
3r4 4h 3rd  4th - 3d  dth  3zd 4th Jpd  4th
15 141,5 145 150.5 167 94 101 107.5 110,5 755 86
1 Go s s
20 134 143 141 1d5,5 7065 75 935 1005 5.5 83
15 109 120 172.5 181 89,5 104  99,5. 115,5 102 113
2 £0 249 | - -
" 20 11745 124.5 159,0 168 95,5 103 101i5 10040 004910745
A 1S 103.5 110.5 116,5 126 111,5 118,5 133 3415 106 113,5
3 80 *
20 96,5 1025 1215 1345 98 106 100 132 99 106
mg& Laaf Fourth Eooh
S.E-m $ 1.7 SnEcm L3 '-1.:6

gppt (9005) 3 509

CT.D. i@.ﬁﬁ} . ¢ de%7

N
-



Table 9-:

KE€ect of trostment comblngtions on the days takem for £iftn and
shxh loof omorgence

Thick~

Growth rogulators (ppmd

Leogth foa 100 IBA 300 MAA 100 RAA 300 rxok
Reos{cm) (o) _ o
Sth 6th Sth Sth  &th  Sth 6th Sth Gth
I5 106325 1765 18245 214 122,5 121 139 105 112
i to 1.8 : : . :
' 2 1G0.5 164 158 82 925 111 1225 84 104
15 233,5 13%.5 186 12,5 127.5 124 135 15 126
2 t0 2.9 : _
30 3135 0 144 18 117 12605 122 1225 21045 12645
15 123,5 i3t 13845 133 142,5 154.5 161 123 1%
2 12k 13045 139.8 117.5 123,5 139,5 152 17 124
Fifth Lo Sixth Loat
Sells m 3 1.7 Se Eeym £ 3»9}3
CaDe {0aC5) 3 4.8 Ce Da {0.@5) * 5260

¢S



Table 10, Maln cfforts ang interaction cffocho on the days taken ¥or firstisand second
1cal cmnpgonoe

‘mgdome‘?ra | | Grouth :egulat@ré {rpm)
{ o8 a&a I®A 300 NaA 100 HAA 00  Controd | MeondThickness)
ist gt ond lst  2nd st 204 lot  2nd

1 to 1.9 12:1._5 139_:5; 130.8 139+ 63.0 68,8 770 ©87.3 53,5 62 0%2 973

260 2.8 ©0e5 100:0 1410 149.0 T2¢5 7008 B0e3 800 8.0 86,0 923 10045

36048  Toed 023 U6D 10668 €50 Dle8 100.3 108,3 62:3 0 03,0 5.9
ti‘) (cm) 4 ) * . glej }
15 0545 1DGe2 129¢2 13743 70.3 5.5 012 08s7 7068 7003 O30 21
20 " 0042 103e7 1160 10548 62,7 Tde7 B0e5 8947 TleT T8 T0el  94a7.

‘Taan — ‘ '

{Sxowth

requlatcrs) 953.3 1@3\!9' 1_:32.6 131-.@ TieD el 05548 4.2 Tled ?Qt}ﬁ

Thickoness {am) :
Length 1 to 1.9 , 2 O 269 3to d

(er) O T= 2nd isc _ 2nd  Llec ona
1 9448 1026 88,5 S8s1l 9546 1023
20 83¢5 92 08 1029 60,3 ssaqa
CuLin ga.am {Fixot Leaf) C.ha (0,05 SBacand lonfd
Thiciness ¢ 1.3, Length & l.1, Crouth rogulotorsili.7? Thicimess 1.5, Lengtis 142,
Thickness x Grouih cojulobors ¢ 3640, Orovth regulanorss 19
Lengeh x Grouth gojulahors ¢ 2.5 Tolckness % Ggowth regulatorss Je3 en
Thickness = Bennth 3 2.1 Length x Growth regulohors ¢ 2.7 O,

Thickness x Length 3 2ak



Table 11. Modn cffocts cod dnteraction effccts on the dagys tgken £or third ond

fourth lonl cruvwygencoe

Thidmesg s
{cm) mA m@ k .
am o D m jﬂ! :am Mﬁ _
1 to 1.9 13760 146 1503 156.3 g3.3 88  100,5 112 % 0G5 108,44 117.4
2 £O 2.9 113.3 1223 166 1745 52,5 1035 100.5 112 1008 11003 ElMep 12445
3to 4 160 1o6.,5 120 13003 104475 11243 121 13443 102.5 1008 10947 118.6
Leagth (o) _ 7 : ) | (z, 3
15 118 32645 150e2 1580  98.3 107.8 1133 125.5 94.8 10442 ‘11-4-.___9 :1“2’5.= )
20 116 £2%,5 140,7 149,3 83  94.7 10343 113.3 91le3 95,8 1075 115,09
Moan
{Crowth _ :
ragulatora) 117 124,03 14544 153,7 53,2 101,3 107.3 119,4 93,1 1015
Thicknese {(om)
Length . , _
tem 1to 1.9 2o O 269 3t s -
| 3rd 4ch 3xd 4th 3rd - dth
a5 115,88 124.5 2145 12647 _ 114,55 ‘3'33
10249 1102 114,7 122.3 104.8 115,32

Thicknees s .1.6, I-cmths i43, Crowth rpegulotorcs Ze.1
hickness x Gl 2ol ors § 3.6

Lengeh x Crovkh rogulotors s 2.3

8 Z2e

Thickness x Length

.Thicknessil.5, Lengmtl.E.

Grouth regulatorss 1,89

Thickness x Growth cogulotora 4 2.3
Length = Growth rogquidabora § 27
Thickness x Longth T 2ol

V&



rable 12, Main cEfects and Interaction effects on the days taken for £1ftly and 8ixth,
leaf emergence '

Thickness

Growth regulators (ppm)

Thicknesst 1.5, Lengtht 1.2, Growth regulatoréx 240 °

Thickness
Length

Thickness x “Length

x Grouwth regulators:s 3eé’
x Growth regulatorss 28
-' .2.]:

(cm) - .. ' . ' . e
IBA 100 IBa 300 . Naa 100 NAA 300 Control = (Thicknesgs)
cen . oth  5th  .6th  .5th 6th.  Bth  6th.  Sth . 6th  Sth eth
1to 1,9  159,5 170,3 170,3 179,3 9&0 107.5 121.0 130,8 99.5 1080 129,7 139,2
2 to 2.9 135 141,8 188,5 196 .0 118,8 (1260 123.0 133,8 122,3 13ly3 1375 145.8
3¢to 4 122,35 120.5 132.0 149.0 1253 133.0 147.0 156.5 122,56 12 .0 131,2 139.9
B o - N . —— ~ - m -1t
Length(cm) ' ] (Length)
15 139.8 149,0- 17203 -180 ,0 12245 1308 . 136,5. 145.0 119,3 128.0 138,1 14645
(Growth _ o " ' :
regulators)138.9 147,56 165.9 174.8 114 0 12242 13043 1403 11448 123,1
- Thickness (cm)
| mhickness .1 to 1.9, 12 €0 249 3 to 4
(em) - 5th 6th " 5th Gtk 5th 5th
15 139. 14841 13948 14749 13545 143.5
ES 120,43 13042 13542 143.,6 126,9 13642
T C.D. (0.05) (Fifth Loak o C.De (0s05) (Sixch Licaf) -

Ticknesasl.8, Liengths 15

Growth regulatorss 2.3

Thickness x Growth regulatorss 440
hength %x Crowth regulatorst 342
Thickness x Length § Ze0
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enielmess increassd the time tsken £or leaf cmergence in the
coin of Zootl trested with NAA and dn water tmaﬁeﬁ écnémlac
tiouover 4n treatments with 38a, thick goote recorded lessey |
mm 0f axys for leaf erurgonces,

Incressing the length of cuttings reduced the time

Leken S .}.eaﬁ‘ emergenee when treated with growth regulaiﬁm
Hoser teegehd thin cuttings and donger cuttings trested with
BAA ot 100 ppm recorded loster numder.of daye for leal emorw
gnoe Chen otber trestmenta, First and Feoond leat emesgenco
zms carlicy £rom thidhk and long ottings, Rt the cemergence
off pabdogient lgaves wes carlier Erom thin 2nd long cuttingo,,

In £11 the three ievels of thidinegs tried, increasing the
lcngth of cutting was found o radeo the purses of dgys for
Lo oiepgences,

1.5 ©ifcet of trestmanks on the helght of plants

Mo mean values of licight of tiw plants are pregented
in taudo 13 and lde ' .

Significant dGifferencsa ‘mz:e ebsewed‘ between the
alfforent treatments on the character studied (Apﬁ@i&iﬁ = Ve
-S%l:s:ﬁ,,,mm_hdkgfht of 42,5 om was recorded from th&r; root cuttingo
of longth 20 om troated with NAn 100 ppm vhich was on paf with
b rocked thin cuttings of longth 15 om (41 cm)e Thin |
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cutings of length 15 om treated with IBA at 3 ooncatraw
tion o2 00 ppm recorded the mindmm helght (9475 cmde

It wad olserved frem the data that thin euttings
onodicsd taller galam.:j!. 'L‘i}c differencas orong cuttinga |
he&cngﬂ.ung 0 the three thiﬂmasa,gxmpa vare 'sugtist;cany
signiciconte IFnareasing the langth of cuttings resulted
in tha dncreased height of plonts (Plate=lle Crowth regue
Jotoze ab higher concentrations reduced  the helght of plents
{Ploiom2le Plants £rom untrosted cuttings were significantly
talier snd they verc fLoldowed by ﬂmée trestod with NaA 100
Ee, {Z:J:;tt.mga tregted with Iba 300 ppm pm&eéﬁ the shorbost
plapto {Fige 2)a .

interaction effects among the dliferent combinstion of
Eé,&:om wore sipnificat, Thin oot acittings producsad téi.ler
plate vhen trowsed with wgber and with Naa. st 100 and 300
Py whiczeas thick ropots produced taller plants when treated
WiSh ABA gt both concontzotlonss Howsver thin roots treated
with wakcr were found o produce planks reomrding the mokie
nm holgiitse Inoreasing the longth of cuttings had & bonos
Lidadanl cfiest dn Quitings treataed vith woker and HAR. Bub
0 Sigmificant alfference was noticed betusen cuttdngs of
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Tabla 13, Effect of thetprestment combinaticons on tho
‘ height ef plant (cn)
Growth regulators {ppm)
Th::ckz;ess ?ggth : -
& IBa IBA  BAA NAR ;
100 %0 loo  wp  Sestwod
15 12,75 9,75 28,55 21,7 4t
i to 1.9 . ; - ot
20 12 11,75 42,5 31e25 39,35
15 165 10,75 31,9 19,5 24405
2 L0 249 s ,
20 15625 10495 208 21.G5 2345
15 22 2045 2246 18 27,3
dto 4 _ N _
20 23:5 10425 26445 23,7 3Bl

m
Ce P05

- 0059
- 1.71



Toble 4. HMaln effectas and dnteraction cffects on tho 59
height of plants (cm)

' Growth regulators (ppm)
- Thickness b ' g

(o) IBA IBA  NAA NAA ,  HMornm
10 30 ' 100 o9 %Mol (mygac,

s

L to 1.9 12638 10,75 35,53 26,5 . 4013 25408

280 29 15.83 10,85 26435 20,58 21,25  10.09

Jto 4§ 22,75 19,88 26453 20685 ekl PEREE
{cm) ' . L {Lonpth
i5 1708 13467 27468 19,75 29475 25,50
m - 1692 13.98 29402 25453 31.45 23650
Moan | |
{Growth _
regulators) 17 13.83 28.8 22,64 30,62
Lencth Thickness (om)
t . :
| (cad 1 to 1,9 2 to 2.9 Jto 4
18 22,76 19,94 22,02
20 27.38 - 18,03 e

i CO E;O 50.05 2

Thickness - 0,54, = Langth « 0.44
Growkh regulstors = 0,70, .
(Thickness x Growth regulators; = 1,231
(Length X% Growth regulators) - (199
{(Thickness x Longth) « 0,77



Plobe 1. L[ffect of length of moot cuttinge on plant height
1, 15 em
Z2e 20 cin

Plate 2o, Effect of grouth regulators on plant helght
l« IBA 100 pon
2« 3IBA 300 ppm
3. Naa 100 ppm
de NAA 300 ppm



Plate-1 (x0.15)

Plate-2 (x 0*1)
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sho tus Qifferent lengths when treated with IBA at keth

concorfirasionse Untreated long cuttings proguced the tallest
plantda

Quttings of the twe diffcrent lemghhs under the
Goma thidkness varled significantly on the ‘character. studied
cioont with medium thick cuttinges In thin and thick cuttingc,
frozoasing the length of cuttldnge resulted in Increased ‘-
holcht of plantse Taller plonk® were produced £rom thin -

o icng cuktings (Table i14)e

Lef rf2ack of treatments on the men mrber of Primacy
oot produesd ' S

The effect of treabmonts on the mumber of primary
Taoks produced wal signifieant (Appendixr - Vi),

I*hximm,nunﬁ:eﬁ of primary roots wewe ckerved in thick
rost cuttings of length 15 o treated with NAA 300 ppme
™i9 vas followed by medinm thick rocts of 3.%mgth 20 cm
treated vlth Naa 300 ppme Untrezted cuttings of mediom thick
ne::_d' and 15 om length recorded the minimin numter of primary
oulce  Clhetistleally this yod on por with the ﬁollowiné brete

ont epadbinationsSe
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Midkmeoss 3 to 4 on, Lengths 20 cm, Growth rogilatorss
IBA 100 ppm

mﬂ-dmesz3‘§ 3 0 & cmy Lengths 20 oy and NO growth reculator
treoatment (Table 15)

#oddam thick poote in general produced grester minber
o8 _z:@c;t;zs than thin and thick cuttingse Increasing the length
of roct cubtings resulted in the production of higher number
of prismacy pocte. Growth rogulatoss recorded an overall
Inczoano 4n the reot manber vhen compared wiﬁh the controds
Aty ﬁhe Gifferart growth rogulators, NaA 300 DpR was supeﬁax
%0 obhors with rogard to the production of p:r:l.maz:y rocto
(D1 167,

Bignificant Interaction effechks were also cbscrved
apong the differant combinciion of factors. Orowth rogulatoss
inoncaced the primary root mumer in medium thick zooto than
the thin and thick roots. But in untreated cuttings, thin
rooho wore cupericrs Thick roots treated with HAA 300 ppm
ecorddd the manimam mmbex: of primary mt.é folloved by
Oedinn thick rooko ﬁmated vdth HAA 200 pp@my the dlffcrenco
Btvean the two treatments was not however sStatisticoally
significants Ircreasing the root cutting lenoth had a benoe
fiolad cffect in primary root punber when treated with growth
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soguidaborg except dn NAN 300 gaprh treghmente The diffcrance
btveon the two lengthe &n NAA 300 ppm trestment wag not
‘bignlficantie Treatment with NAA 200 ppm recorded higher
- primozy ook pumber in cuttings of beth lengtha then the

ndng trestmente. Modfum thick and long euttings yas
supcrlor in the mumber of Toots prodused then remaining comble
notions of thidkiness znd longths,

1s7 EEfoct of e:eatr'mts an the number of semmﬂary rooto
proueed

"’zeatmmte were. found to differ significantly with
z'cx*}amﬂ to the pmmct;im ¢£ scoondary roots m;g,.pmdix - VI)e

It was founad that aimﬁicmtly higher nurber a:’
Seocondary Foohs wore produced in untrested thé.n cuttinge of -
- dergth 15 om than others (Table’ 15).

'-ihe‘evq:én efﬁécb of thickness chowed an dnereased
zoot mirber with thin rooto followed by thick rocts, th
‘dig€ferenco between these two were however not statistﬂ.ca.u,y
glonidicaits. Shorter root mtts.ngs produced mnpa:it&vely
more rEber of secondary roots than long oot mttinga_..: |
Increaging che concentrasion of grouth éagmlétdm incregsm
- the Scocondary roct nuamkers The murber of mt.s "remraéd '_1.‘!&0
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rastdmam £rom NAA 300 ppm trestment: and control, the : 65
dﬁﬁﬁemw betwoen these tud treztments belag not sionificont
{Tablo 161 ¢

) increasing the poct thickness had a benaficial effect
on tho Cecondsry root aeveicpmmu shen trested with grbwtﬁn
reriliatorde In untreated cuttings thin moti.a wvere supcrior
to modium thick end thick zootSe The SBccondary Koot number
w2t mazlmm £zom water treated t'.!jin root cuttingSe.

longor rooks were batber vhen treated with IBA at both
concentrations and Haa at 100 ppme  Treatment with water ag
conuxol and NAR at 300 ppm prodiced more munber of szoondacy
m:x £gom short root cuttdngs. Shozter cuttings treasted
-with NAM &3 300 ppm recorded the masdsum mumber of secondary
EGLt3s Tho length of cuttiogs had a signifi;zant pooitive’
céfé'.'ces with thick mté:%nge. Hovaver, thin and short oot
C}ﬁ;i:i‘nga gecorded the ma?tigum nuitber of agcondary oot
{Tcia 1637

1,0 Bffose of treatments on the mean length of primory rocts

The mean length of primery £oots under different
trentoonts are presented in tables 17 and 18}.' The ¢f€ecot oOF
trostients on the primery root length was oignificant. The
rocorded oot length was obSarved to be the maximum £rom thin
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roots of ongth 16 en tregted with NAA 100 ppme This wes on
por wdth medium thick root oattings of J.mgtifn 20 en treated
with HWAR 200 ppie’

Untrzeated thick xoots of length 15 om xecorded the
" pinimn root lengthe Thic tzeattent was statistically on
Cpor wvith the following treatment corbinacionss

‘Wiickicoss 1 te 1.9 om, Longthy 20 cr, Growth wegulatozs
Iba 200 ppm '

'"‘mzs.?mec:s: .'-1 to 2.9 cm, Lengths 20 cm anel 0o gmwth
' regul o7 treatmaibs

Thidocssy 2 to 249 oy ngthé 15 om and no growth .
mgulatcr troatients

There was no sdgnificant Aifferance in prﬂ.rrary Yoot
dangth botween thin and medinm thick rocto. However they TOw
mwcleﬂ pignificantly higher length of roots than th:l‘.c}: oot
CUbT AN T, Shorter root aitedngs produced J.onger pramary Yoei O,
Geouth weglokors had a hmeﬁicial effect on met 1emgth uhm
corpored o ocontrole. HAA ot 3.00 prm recordec. the maximm
valuce vhich wae followed by NAA 300 ppme The dalfference
botueen these twn “restmentd were not utatm deally siénifi—
contt {Table 18),
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Tho responcse for the growth regulators was not the
dame uith the differemt levels of 'amﬁmeaé of cuttinga.
Thin »oots treated with NAR =& a mncentxaéian of 100 ppm
£oeordod the mawimm root length which was €ollowed by
motdum thide roots tzeated with MAA ot 300 ppme A signiiie
caat reduction in root length was moticed 4n all the thres
giidorant sypes of cuttings when thay were used without
wy grouth reguletor treaumcnt. Shorter root cuttings were
mrg ckiective with growth gogulstor tresiment in. increating

| the langth of primary roots, In imézreated! ?c_:a;\ttings,_ lager
cuttings wore Wteé than shozt root cuttings, Short and
long poot auttings, both trezted with HAA at 100 g 300
Pom sozo found to be better than the remaining treatnents
(Taka 1@33

Tho intezractim bt een the effcct of thicknens nd
Aongth ©as not sigpifieam (Azzpmui:: o sz},,

lep uEZchh of treatments on the mean lcasgm of secondary
DOy

Bx_gniﬁicant difference was noticed betweam the
effioch, as: trestments on the dength of gecondary zoots that
wCER zsrf:ﬁnc:ea £rom the mt:f_ings (Arpmdix vm. Medfum
which gocto of J.emgch 1.: cm tmat;@a with HM 00 ppm recorded



b3
tho reximim root lengthe. Untreated thick roots of length
15 e rocorded the minimim secondary root length (Table 17).,

In general medium t:hid*:' auttinge were’fmmd to be
ouperior €0 thin and thick cuteings, which vere on pace Shoii:cr
oot mtt::mga pexformad better than lomer mttinqs in the
cboerved characters The sppllcoation of th regulators had
a boncfiaial effect on root lenoth when compared to controle,
Fresticat with NAA 300 ppm recorded the maxlmum value
(zakle 18} | '

Sionificant interactlon effects were also obhserved
aseyy the Afferent conbinstion of f£actors., The effect of
grovth rogulators was dlfferent with dlfferent levels of
thicdimesss The maxirum length Of secondsry roots was noticed
£rom meddum thick roots treated with Naa d‘.e 300 ppms  Cuttingo
of both lengtho reeponded better vhon treated with NAA gt 100
and 300 ppm than when treosed with IBA ond alse when planted
wvithout trostiment with gyoith regulatorse Shorter euttings
troatcd with BAA 300 ppnl vas £ound to be 'méer than other
combination of length of cuttings and grovth regulators. The
dntogaction between effoct ©f thickness and length was found
niognificants Medium thick and short root euttings were found
o e perior tivor cther trenthatoe
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PERCRENTAGE OF SPROUTING
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;1;.-_.;10 Cevbohydrate cbn_tm:: in roots, 71
fhick root enttings recorded the moximum carbohydéme

omtont of 9.9 per cent followed by medium thick roots

itk 72 gaer cant and thin roots with 5.8 per cetke

2e; Prepagstlon with stem cutting

ehoexvatlons recorded 10 days sfter planting showed .
thots WM1ve of the treatments, the ctg:tings started
wiiting ond after 20 days of plenting all che cattings dricds
Hange thoe fstua\y could not ﬁ:amed furthaps. |

3e. Propagation throucgh dayering
Jed Layering in mature plante

Four months after loyering, the nucier of layers
that rocted was obgerved,. ﬁhe‘m ware no sié.ma of mpeoting
in ¢li'the treatrent. At randon -thm was éallus foﬁ:nationa
in come layerss Since t-ns.s‘ G4 not conform to the statistie
eal Genign, no analysis oould bo mades me:permtage of
rooting was very few in both the seaconSe

3s2 bLoyering in yong favenile plants

- Mmng €he 20 plants layered 18 lweré rooted. The
 aberoge maber of days token for roocting was 32. The rooted
layers weye planted in the murgery of which '.1"4 survived,



33 Propagation through aftoal layering 7-‘2

L From the 15 shoots layered, 12 mat'.eﬁ saticgactoriilys
The cucsess in rooting waa abseéved to ke 80 per cente fThe
iaycro have been seperated ond pi{am:.ed in pots. The growth
of plonts were satisfactory (Plate 3 .and 4).



Plate 3a Rootcod steool leyens oif braad frult,

Plote d4e N Seperated laycr choving roots



Plate-3 (x 0.1)

<>7\k

- N
Plate-4 (x 0*12)



DISCUSSION



DISCBOIM

Thp za;asmt dnveatigation was earried out 22 an
ahtorpt tb ptandardise a Suitable method of ‘propagation
of brood £rult through vegctaotive means. The results
obtainod in the present investigaticn are discusced in
thio ehapéer;,

&m@ag&&m with root auttings

| The xoot outtings tdken for the ewporiment were
grouped bosed on the thidmess and lenothe They were trested
with growth regulatore ot di€ferant concentrations. ’

_rxrresj;eczive of the thidkness and grouwth requlator
trootrint, outtdngs of 5 om and 10 om Jong £alled to Sproute
Detvech 15 om and 20 om long oittings, the cuttings of 20 cm
-lencth gave higher percentage of cproutings Inorease dn the
ichogth of éutting emhahced the sprouving porcentage. Simdlaw
romles are repoxted by Bolt {1982) in pacaﬁ roct cuttings,
vhere & success of 60, 80 and 100 per cent were oktalned
£ron G ¢5, 15 om and 20 om long anttings, :ea"pactivu.ly.
Ranﬁmtm and Kishoze (1983} got higher succesa with longer
oot ertting in ‘Kalnth' vaclety of Pypug psehlas. In apple,s
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Roblnson ond Shwabe (1977) showed that longer roct pleces
wore pEodactive than severnl shorter mots. Similar
studien by Way g gke (1958) in spple shoved that establiahe
m of Inflependent plante dropped from 90 per cent with
rocto 18 om long to 32 per cent with rocts 5 cm longs.

The subsocuent growth ¢f spryouts a8 observed by the’
tine token for leat emergance was faster in 20 cm 'lmg cuttinG,
™e mirbor of sprouts prodicad per cutting was tore from
& .an J.mg cuttingse. The planks produced from 20 om. long
oot cm;t;inga abtainea mors helght then 15 om iong cuttings,
Thip again i3 in agreemsnt with the fﬂnd.‘mgm of Bolt (1932)
in pooon oot cuttings, vhere he cktained increased shoot
lonoth with increase in length of root mt:t.'.ng. Similar
rooults are x:emrt.ed in coffee by Naumbu ¢t ade (1902),

The increased vigour exhitbized by the J.onge; auttdnags can be
attribated to the higher totol carbohydrate zescives.
Turovikaya (1969) found that gecondary shocts pmc&zc;ad f£yom
thort zoctd were weak, thin with small leaves. Bhe reassned
it out that in short roots total reServes mist have boe dowors

From the resent dnvestigation it was Eound that thidk=
neos haﬂ a oignificant infiucnce on the sprouting and eubsocuent
growth of gproutss Pereonitaga of gprouting chowed on dncreasing
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trang t-ri'.tf‘z Ancreasing thicknoseg. Simllar "z:esua_.t'.s wera
c?:?t:a.!.ma in bread fruit by Otsnes and Buls {1556). The
msbcg gf,{ cprouts prodiced per cutting vore feund morze dn
'l"ih.’id‘; mchoe The carbohydrste reServaes were £cund more in
'ﬁzhi*"..da. xoChOe  The higher e_-,z:a.,mtdang- percontage chtalned may
bzz« abbritated to the ncreaicd carkohydrate reperves in .
‘thidicr xoohis,

.“,Eiw.thm‘ reots were found to Gprcut'. ¥ aariiex thai';!
Lo plakies P ‘E"..S.a t.i.ma takm for leat pmmct;ion and hedght
attalned by the plants aleoo £anouec1 a similar trends The
earddness dn sprouting 4n thin cutting may possibly be
Q10 ©o the age of the root cottings and juvenllity may
probobly play 8 great role in Induction of éarliness 4n
such wittingse The role of juvenility 4o the sprouting of
oot oustdngs is roported by Gamner and Hetcher {(1956)
ia chepey p:s,ﬁm- end Tugovshaya (1973) in apples

e mteraebm betyaen length and thickness wes
signitiomnts In geneml ﬁos sprouting axd cubsecquent grovth
2 conrblantion of higher levels of thickness and length

o Soumd superio. .

The effect of growth regul dors cn. Inducticn of
cpooutdng £rom rost cuttings was found to bo negative,
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mm the chemicals were used ot dl€ferent concentretlons,
Im;ﬁo&e 3 utyric acld and naphthalane acetic acid gt a
cmﬁmtratﬁnﬁ of 500 ppm inhiibited sprouting in the y:mataﬂ
m%:ﬁzings.} - The lower concanteations of thece memic';a),s prodas
col cppouting but the maximn - cprouting wa? obtalned uhen
ChGIO UaD MO growth requlchor trestmMente Tho lesf cmergonco
vad Zoung 5o de earlier An the ak;smce of iy growth rogulatcer
troatiichte ConiRequently the helcht sttalned by ths planto

6 moinths after planting also showed the similar tsend. IBA
o 350 ppa produced the minimum sprouting ond the most delayed
lent .cz:mss_gwca. Theeo £indings are in full agrecment with

the romlts oi:tained by Turowskays in 1977, Xo recponsc was
citninogd in epple root cuttings to any growth rogulatorss
Samliardy dn Coffee Nsumbu gf gle (1582) reported that
rotolity was fore in growth regulctor treawed. © Toob cutt G,
Cofpored 4o untraated Loot cwttings. %he percentage of
cuttinga pm@xcmg leafy chooks were zleso le8s An treated
auttings ceipared to water=treated contmle |

ruxin suppress poot Cuckor formatlons  This is reportod
iy Eldasson (1971) for rocta Of herbcacoous spocles was well o9
in qoliun cultures, ~robincen ond Scavabe in 1977 found that
in ogpplo moot cuttings application of IBA at 150 my/d |
cxplotaly dnhibited the bud Initistion, Hortman and
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Heoter (3978) Lao explained thet applicstion of rooting
tabstances to reoot outtings may ‘d.xmabit-._ ‘the dovelopnent
of chooto from such poot phecsts The situgdon is aplaled
dn choot cuttings slco vﬁwm; aaxdn ep;.;ucaé:iun ot highes
cnecncration can inhibit Iug development, cven though
oot ﬁmz_mﬁion is efecnata, In the present. duvestigation
eedn ab highez concentrotion hes suppressed ehoot growth
!ma @m&med bett:er root d&v&‘tm@m.

Auxdn produced in .—nsc*a X trenslocated into the
gosks sheme It prevents euclicy formation, Uhen aeria)
pooto of the plant are ronoved or injureﬂ, roct Sucker is
rolcasod as a aaapcnoe to lwered aizdn concentration.

Eliascon ;&971) Zrom his work on Rohlis t_g:m;g concluded
tiw: ”lﬁucrmg of auxin contant is the deoleive ﬁ:acmr: in
the rolease 'of snczfex: £rom Ghe xootoe Hormonal regulations:
QE Ind im.tiahion in woots was auggc,sted 1.3 the ebvence of
Lads ¢n ai:é:ac:ae@. s:aet.ea ut 2 zepld .;.mrn.-:d.ion after dat athie
- mente En f:he attachw reotd aupdn Srom the aﬁ*.i.g.l part of
B0 tred ‘wu}..d normally provent bud dnitlation, Tho same
CELOE is men in the progsont investi‘igmian with the external
epplicatlion of am-:in whilch ﬁunp:mseﬁ a .:im.t...atmn at
higher mcentruhim and mtmn sproutdng baing ogtained
Ao usterx itmatged controlss
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Growth regulators had a significant interaction with
th&d-:ness ané length, Hlgher lavela of thickness and length
t.ﬂ%,h 0o grewth regulstor trestment chowed the maximam succstss
‘mis my Bo due to a combinstion of higher éarbnnydz:ate reseévw
ckXedned and lower auxin ocontent that added in better spémt-
ing. *Rebinson and Schwabe (1977) euggosted that accurulsticn
of corbehiydrstes and depletion of IBA is sultabie for rapid
and lonyg term regencration £xoi xoot cuttings in apple.

Tho motiné of cueting wcﬁl Influenced by Ehe: tregbe
outse, Tho number znd length of primary goots ﬁrbmced were
mze Szon méium th;csc znd thin rootsse The imt prodaction
wEl okoo more €rom 15 cm leng entiinge compared to 20 cm long
cuttdngos The increased rosting cbtained ﬁr;:;m m."sdium thick

and thin cus tings may He due to the younger age of thase
attinge .

The dnfluence of grouwth regulator in rooting wes found
Lo 3;’2;3 Giznificante NAD 200 ppim verorded the maxisum value

E’s

> ogect mmer and root icngth (Plate 5). Absence of any
groitn rogulator trestment womilted in poor root dcvaloprrént:.
surovshiyya (1977) reported cimdlar rocults in apple xoot

euttlingn, uhere ap*olicatio*‘i 6L growth regulators like auxin,
fa: >r:1 a beneficlal effect on zoob c’lcvelommt althouch it



ffect of NM 200 ppm on numbsr and length

of neuwly Zormed Iiotle



plate-5 (x0.36)
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mmﬁeﬁaeﬂ“ shoot éwelcpnmt.; Plant (194&5) aleo reported
good soot development from root cuttings of geaskale
£poctod with 0402 per cont HARe The yesults are In sgree=
mens with the ewplanatlon put f£orth by Hartman and Kesteg
{1978) ., '

I8h though concidered a8 o rooting hermone did not
chou my beneficial effect on the root cuttingd. NAA
whidh 4o offective in koth choocta and rocts prodiced more
oot fnftlals than IBA In tho presecat studys

@‘z"ﬂpmeﬁ:m with Stem cotiings

: t?ropm%;atim1 with sten auttings is generally attempted
in £ruit, crops as this method 48 Anexpensive and casye
THe use af gmﬁth Treqgulator is aleo now in pregeice for
anlicneing thé rooting capacity. In the presant investiga=
tion atbomsts to propagate bread £rult plants with stem
entitingo £ailed even though the cuttings vere treated with
grovkh wegulators st diffexentconcentxations. Mazdk (1948)
ond Hamldton ¢t ale (1983) has reported succees with stem
exttdngs in bread £rulke However such a result could not
ke zoproduced in the presen: studye
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Tho age of the trec £rom whilch cuttings were taken
e have éreatly influenced the extent of rooting and
the £cilure may be probably die to tha old age of the
othor treos, OCuttings forx the preseat study weve token
'£ron trees over 20 years Clde Repozis of rocting of
ddffiault to root specles are there £xom Javanile cuttingse
Rajan and Razﬁ (1583) reported that in ﬁmngo; juvenile |
c:m:‘i.i.*t}ﬁ rooted well where a8 non juvenile .one-a (frém 0
yoau old Srees) did note The reeiprocal effect of age on
rocting 1o reported by welly o4 als (1981) in quava, Vesques
end Gosto (19892) in Gastanea gativa and Davies (1984) in

Picuo purdlae In jack, Chatterjee and Mukherjea in 1520

zepoTead that non leafy cuttings £alled to =:m even with
groukth regulator treatmentS. Garner (1929) generalised

£rom DAS study with different specles that 'ha.gher and
ocoaidor pooting is obtalned in oueténg £rom one year old
cexxing thon from older trecs, Bonner and Galston (1952)
vepooted that although many difficult to root specles
zoBpond wall to externally ‘appj.:led auxin, e;ti.‘l.]. other species
do not roopond at’ail.. in these latter plants, Zome

foctor othor than auxins mst have Limited zost inltistion.
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Prc;::pagai:.ian through layering 1
1 . . .

In the present investigaticon layering done in miture

plém; £adled to produce eny rooting in koth Hay=June and

Somtenbor = Octobers  The oyrptoms of calius formaticn wad

. clco vory littles The opplicaticn of growth regulators hed

 Bo Angflucnes on rooting of loyexse,

R litch puceess in rooting was cbtalned through layoring
of-one year old plants even without the spplicarion of growsh
mgu.lﬁeex;s-, Similax resudits are reported in sevoral AifSicuit
to rout plontte Srinivagon (1961) got 100 per cent cuccess
with laycrznxﬁ'in 2 yeaf;s old 'jwc tree seedlingse He regportcd
Lzt young jack £xuit planto which are s5till in Jjuvenile stego
give boktey ::ooting Z6Sponse corpared. Lo growm ux:; plaitss
Llugarajoppa (1982) found that in jack .Lay@r:s. Juvenlle ghoots
formed *eo%:a 30 days earlier than mature £NOOLS e AbSence of
Iaanilicy r‘ay be the poas .l.o.le reason fox thé fallure of pPoch=
ing dn air 3 ayers of mature plantse Mo regeneratlon capacdty
15 ie03 4n old plant:a than 4n yeung nlants.

?’re:a s.hra pre:scm. in maﬁ.z.gatima. stool laycz:ing 1s Sound
i‘lﬂa_:jh-.‘ ruocessiul uiz:h youRg nlams of bread £ruit, Investiga-
cticn on stooling in one yoeor old jack £ruit prlants has been
‘sucecosRul o5 xeported by Chatterfes end Mikherjoe (1990).

Suacess with stool layering in monuo 418 aleo reporccads
{8ingh and Srivastava,1982).



SUMMARY



SuMMaryY

The dnvestigebicn uas corried cut at' tho Departient
of Hoxtiwlture, College of Ag:é.m&tum, Vellayand aring
; 198’}-8,: $o otandardise the most suitgble t’zeﬁhaﬂ of va;aha-
ti’ﬁf&.’ "}m&gai.im of bread &m:li.. Trinls weve conducted on
:‘p.-. mopagction with Adlfferent vogotative partos | “The cfiect of
growth rogulators on the suecsss of difforent methods were
aloa 5 Laled. The galient £indingo ¢f tho inveetigation
350 suﬁmz:iﬂged belows

‘3 Root cubtingd with a length ©f 5 om ond 10 em and thade
treatad with IBA 500 ppm and NaA 500 ppm Aid not gdve
any satisfactory resuitio, |

2. The thickness of rootc, length of cutiings and growth
sulators bad a significant influence on the tisms taken

Sor sproutinge Thin rocte and longer auttings wore
Ceund eai.f:nﬂr in sprouting. Srouth regulators ag
higher cmosnt zations éolayed sprouting ond earlier
cpaaatdng was recorded £rom water treated control and
treatmEnt with HAd 100 ppae The earliest sprouting was
obtatned f.r:om untreatod thin mttings of length 15 om,

3e "“hza pemem:age of sprouting Inorsaced with inoreasing
Zoot thickness and cuttdng icnuthe Growth reculators



Ge,

Se,
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had a nogative effgct oo sprouting. lUater treated controls
g tregtmant with NAA 100 ppm gave comparitively higher
porontage of Sproutings

The punber of 5prouts prodiced per ontting wa® rore in
thick peoto ( 3 to 4 em thickneas) znd leng euetings
{20 om dengehds Growth regulators 344 not have any effaect

~on the mrber of eprotts produceds

In goporal root cuttings of 1 to 2,9 om thickness gave
carlicy leaf emxﬁen_ce-, Bintlarly 29 om long cutting gave

~eczlicr emargence of leaves than 1S om long auttinge. Among

©ho ovowth zegulatore tried, water txeated control and MMM
ma DR gave carlder leaf cmorgencas. Anong the di€ferent
trcnont comblnations tried, thin octs 0f 20 om length

trosted with Nas 100 ppm gave the eardlest leaf emergcnoes

ho kedght of plants attalned after 9ix months was more
£rom thin root eutedngs and cutkdngs of 20 om lengthe
Gronth E’egulai:ors hiad a neggtive 'inﬂuenca on the he&;ﬁt.l

of tho plants and helght attained was sore when there was
no gmé:.h rogulator treatments The maximin hoight of

42¢5 €@ wag glven by a tyestment combination of 1 to 1.9 cm
thicknoss, 20 om iarxzth and guouwth regulator NAA 100 ppms
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thé the treatments ooipared the primary rocks produced
£yom oprouted root cuttings were moze Srom medium thicdk

g thin zocts, 20 om dong cutting and £rom cuttings

trcoted with NAA 300 ppn. A trostment conbination of
3'to 4 enm thickness, 15 om length and ¥AA 260 ppm-

‘rocnrded ‘the maximum nurber of primary zdotse -

e caoendory root nurber was more from 1 to 149 em
thick woots, 15 em long outtingo snd. £fram-thése "t"r“é‘ated
sagh fiaA 200 ppms

e prinacy mci. length was more £xom tméimm thick and
thin rootas The Gecoﬁc".axg oot length recorded was rozIe
Lxom rnedium thick rcst.ﬁ. Is‘lmtlmg ;cots recorded t;he

rmasdonin length of both pgim and secondary r:o&.s.‘
Meng the granh gegulsghors tried, HAA 100 and 300 ppm
proQiced Increased primry root Leagth aver t:ha remaining
Pooasicmtsse The wemm.aa..g reot length was more from a

Groatient with Napd 300 ppime

ho carbohydrate content wes £ound %o Increase with
Ancreaso An the root ehickness,

Loycedng cone in matuge plants was nok Successgul in
bothi the seasons.
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124 b:g,ar.lm done in young javenile plants was found Lo
be h:*.:gbiy ouccessful as ‘48 dayeys rooted out of the
20 shoote layerede

i3, Biocl Layerdng of young plants gave O percent fuccess

in zootings

14, . Propogation with atem cuttdngd was noct found auccaaml;_
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OPINDIX = I

Analysis of variance tsble for days £or sprouting

Scuzco d€ Mean equare R oratlo
Treatmento 29 1359.45 230,80%®
Thickness 2 120,05 2287k
Length ) § 608,03 115,82%%
Growth romilaters 4  4503,77 034405
Thickness 1 Crowh ' |

rogulctors 8  1663,03 317,72%¢

L=ngth x Growth |

rogulators 4 151,93 e S6**

Thickness X Longth P 624,02 118,86%%

éhréﬂeigﬁglgﬁ? = 8 87,62 16o569**
Exror K+ Se25

Total 89

¥ Significant at 5 per cent level
* Signdilcont 2% 1 per omnt laovel



APPRIDIX « IT

aalysloot virianms table for percentags of epmuting@

Source at Mean: squates F reeio
Treatment 29 1,16 So3t*
Thickness 2 de3l 23.55%*
Length i 2402 10,99
Growth repulatoes 4 156 BeS¥
Thickness x Srouth o

ool otoRs 8 - 216412 7,81
Longth = ‘i‘g‘ﬁ“&m 4 79485 205"
Thickness % Longih 2 86,43 324
?ﬂ%xﬁ? * 8 24023 0,88
Error K §] 3757
Total 59

© Aretin sroneformstion wes used for dats transformotion
*  Significxd of S5 Jderoent level
"t Sisnifiemt et U percont lgvel



APPINDIX » I3
Mmdyaia of varience table for nunber of Bprouts per uittingo

Jource & Moen sguage F rotde
Trocotoento | 29 0033 4.07*%
Thidmoess 2 0.132 13,60
Longeh 1 04058 5eoan*
Croweh reguistors 4 0023 2236
Thidiness % Growth ]

kegulators 8 0036 Se 734
Longth x Growch requiators 4 04005 0493
Thicdmess x Length . 2 0,063 Ge5**
Thldiness x Length % '
Crovth regulstors 8 0034 o537
cizor L 0e0055

Total 59

. © Square root transformetion was usad XOr data
Cransformat; ion

W Gignificant ot g pereant level,
** Significont at 1 pereent level



APPENDIX IV

Anclycis of varlance table for the days for leof emsrgence

Hean | Sgprare
Soures ag : . .
. .- ist 2nd 3xd 4th Sth  6th
pmiiinipiasindls A winlcilish , '

Treatments 20 1280530 1298,38 1240,47 1235.77 1251472 1284,04
Thickness 2 98:477 115,28 173,88 291.66 345,75 262494
. Length 1 608,03 589,06 836,31 1083.75 1696.00 1450.30
Grouth _

Thlckness &

Grovith Legu- ,

latogs - . 8 159 3.93 1543,97 i 350,49 1349,65 14849 94 3—%0. i6
Length x Grouth : ] ' o

Length ‘ 2 741,06 466.47 233,19 13338 264,00 255.25
Thickness 1

Length & Grouth . : - :

regulators g 090,52 13,59 05,22 B3e13 55455 58,80

.Exyor x 4e 31 5,13 6.07 Se35 Se48 752

Totald 59




T = ratio

it 2nd 3xd ath Sth 6th
| 996.60%"  252,93°  204,47°F 320,967 235.57%% 170,830
22,61%%  22.46"™  28,06™  54,52™  93.06%* 30,00
140486%* 114,75 137,85%¢ | 202,57°"  300.3"%  183,05%7
1206.26%" 1073.95"" 920.1%" © '1038,32%% 095.45%* 743,17
2B 0. TP 2236 252,27  270.81%* . 194, 265"
(EASTT 1BGOFT 97U 10,3454 17.49%% 10,55
172,08™  00.87""  32.44%% 24,93 49.15"* 33,000
297" 26,61 15,71% 15,84  10,a0"  7,0z%

*®s5ionificant

at 1% level,.



APPENDIX - ¥

malyols of variance tzble for the helght of plants

Scures ag Haan Square P ratio
Fookments ' 29 157047 224,58%*
Thickncss 2 202,82 2594 267
Longth l.~ 58402 82474**
Crowvkh regulators 4 63342 02,065
Thickness x Growth

, © zegulators 8 1%e4 158481
‘ILcagth % Cgouwth regulatoss & 16.51 23,53
Ticknoess ® Langth 58, 7C 83,72%%
g%dﬁe@hiﬁgh * 8 32,04 48.4 e
Error ‘ _ D De7

4

Total Toral 59
- —

**  Blanificant ot 1 percent level



APPEHDIX = ¥I
Analysis of vnrlance table for murbor of roots produced

Souren & 7 o tem Prim ; mb;;smm
Foots  reks  homy  Commoam
Treatments 29 8.5 12,06 LT 4D 7
Thickness 2 B8 3406 W AR 10,500
Langth 1 288 3,08 11,42 10,43
Growth rogulators 4 2040 202 129,26 077 **
_ Thickness x Groth mgulator:eFB 674 -15._9«1 W03 53.p1%7
| Length x Grodh zogulators 4 1.9 7.7 8.51%% 202308
Thickneon u Lopgth Be28 8401 %,9 "% 27007
Thickness = kongth %
Growth romilotors 8 401 10,65 17.88%" W01
Error H Ceidd Qa3
Total 9

%% Gisniflcant at 1 percant lgvel



Anslysis of varience table for mean length of Xoots

APPENDIX = VII

S——
Mean squsce F rxaic
‘Souzes e Px:.l.ma:y Sacondary Prirary anmsg
. o0t © FOOkE R A @ te
.r,eaﬁws 20 15,156 2,86 63,63 26, GO
Thidmess 2 18,04 1482 79.45%% 17,05
Length 1 2.85  0s54 16.16** § 06"
Grovih rooulators 'y 54,,36 5e24 228.147% 48 06% "
Toickness x Growth o R N
rolokoes 8 799 232 33.54%* 21,617
bength = Mm&m -4 God2 2433 26.95** s Wy s L
Thidknets = Lonoth 2 0,35 702 1486 6345
Eﬁiﬁai%iﬁ?" “ 8 1127 1,99 47635 13,6 "
Ixrox 30 Ce2é  Oldil
Total 59 B

S Q4gnificant ot 5 percant level
=% Simnificait ab 1 percont level
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ABSTRACT

Invostigations were corrded out at the Dq;artmmt‘.:
of Hortilculture, College of Agriailture, Vellayand an:ing
i904-C5 to standardise the most sultable mthoﬁ of vege!:ativa
propagetion of bread frult. The experiment wad conducted in
completely randonised design with root and stem cuttings and
layering in order to £ind cut the optimm thickness and,
lowath of pocts and shooko and glso the influcnce of growth
goraintors in enhanclng the suceesé with eadi 0f thesec mét.hc@-

From the dnvestigations it was found that root quttings
were the most reldsble and sucoasgful propagules compared
to otom cuttings and layerse Thick roots were found to give
comparitively ore success in percentage of Sprouting and |
tho pumbor of Sprout® per cuteing. Earlier sprouting end
Casecr growth of the sprouts were recorded £rom thin roocted
™o oot dovelopment £rom the rpoot cutt.mga wag more from
mediam chlck and thin oattings, z.mge_r: root cuttings were _mﬁze
euiscd fox propagation since they performed better in all
characters except in secondary rock Gevelopment. Gr&u%:h
regudotors héd a negative effect on sprouting of roct auttingd,
Highcr succeas in sprouting, earlier sprouting and cubsequent
grovth wWag cktalined from untreated cuttings and aleo from
thooe trested with RA!'; at lowver concantration, Homver rook.



doveloonat £rom the cattlngs was found to be enhonced by
growch segulator trestment compared to centrcle Among the
grouth rogulators tried; NAA 300 ppm gave better restlis in

the Govelopment of both primary and Secondary ICotSe

Propagation with sten cuttings axd laoyering on mature
plants vas £ound to be unsucced efu), but leyering in young
iuvenilo wlants wads found highly succesefule Stool layering
in Frond Szuit 1o dice foumd to glvwe highex percentagoe of

LCTECe,





