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INTRODUCTION

Cachow, Anagardiun ocoldentnlo Iinn balonging tn tho
fanily Anacardiancenc bns a long hieﬁnry as a usaful plant

but only in the prooent century hns i€ becomn an important
troplenl tran crnb. It vao intrnduced intn Indiln in the
16%h century and in spite of %ha nngleétod conditions ander
vhich it is grown, it bns ostablished 1tsolf ae A major oap
on thn_unat and anet cnnsts of Indin.

Caghevwnut 18 poranps the most versatile and remaxiunble
of nll nute. It is rich in nutrionts, crinp and taasty and
in consumad in moxa than one form. It containg a high
poereontngs of protein nnd is rich in vitamine nnﬂ mineraio
and bas o high onloryific valug, The oashowaut sbell liquid,
thn tasta of the kernol and tha oaqhew apple axa izporéant
by-products wbloh ara not fully axploitnd at prasont.
aaahnu applé is n juicy frult and n rich souree of vitamin C
which is nﬁf loat oven after formantatlon. The Juisd has
some madicinal proporties and bas boen $raditlionally used
as o diuretio, A popular liguor called 'Foni' is praparad
Iraon enshow opplc Julea in CGoa, It hne Saan éamnnstratnd
thnt cashaw'appln can ba used for the praparation of
aguaohan, jams, Jollias and chutneysa

Caghew wao introducad ints Iudia in tha 16th oontury
from Brnzdl, lte bome ocountry, Now its eultivation is

eonccntratad in the states of Kerala, Tamll Nadu, Iysora,



)

Andhra Pradesb and Maharashtra. It is alao grown in cartsin

araenas of Orissa, iest Bengal and Assam. In Karala, whare
tha cultivation and processing of cashcuwmut are largely
eonorntrated, 1t occupice & totnl area of 1,05,940 ba, The
procossing industry in Kerala gives dircet cmployment to
about a lnkh nnd a balf porsous., The export of cashaw
kernel and cashaw shell liquid enarns over 100 crﬂrns of
rupoas in forcign cxchange annunly.

Howavar, the production of raw nut witbin the state is
only about 1,17 lakh tonnes, which 1s sufficient to meot
about a third of the requiremants of tha procamsing industry.
The remnining guantity wns hitherto met from the import of
raw nut from the Afriean countrice at considernble cost, * In
racent years, this sourca of supply of raw nuts has also
becomaldifficult dﬁe to the aestablishment of large, machanical
procassing factorias in those countries. Therefore, it bas
baeong vitally important o inceranse the 1nﬁarﬁal produetion
of Enw muts to tho level of self suffieicnoy within the
shortast possible tima.

In spite of its agricultural, industrial and commarciai
importance, nn attentinn waalpnid until reogntly on thea
improvemant of this ernps Baing a crop in which a high
degrea of crnes pollinatinn nccura in nature, cashaw troes
axhlibld a bigh degrac aof variabiiity in econnmio characteré

such a3 ylald, sizo of nuts, shelling parecntage ate.



A surway conduoted in 1961-G3 by the Indinn Agricultural

Resanrch Etgtistics nn thoe area and production of casbew

in Kernla showed that nearly 73 par cent of the caéhew traas
gave a yield belov 3 kg.of nuls, while 2.5 per cent yicldad
over 14 kg. Thin laxrze Vnriability in thelérnéuctivify of
the trecs in the existlng plantations is indicative of tho
poor gﬁnet:;c 850CK.

The mpain reacon Lor the abova eltuation is that thae
cxistineg plantations wars almnst eﬁtirely ralood from soad.
Researchés oﬁrriﬁd out in the past 25 yearé have ldontified
supardor genntypes avon in the existing population. Eut
ther: has not bean s gystomatic programns 0 multiply thnaél
typas. Soma supardior bybrids have aleo baan avolved in the
reaearc@ stations; but thase alen are not avallable on.a
large acala due to the lack of an eoffeetive programma of
sultiplication. Idcntification of batter typas b& salaotion
or braoeding and effcotive mothed of muitiplication'of tha
éeleotad typas ars tha strategy to be adopted in any schane
nf cashaew improvamant,

Standardisation of vegetative mathads of propagation
hao baen teken up from the ﬁariiést days of cashaounut
rasoarch in our cnuntrgf approach grafting, slde grafting,
budding and air-layoring have baen raporitcd to be suceassful,
Trinls bave also shown that plants reised from layers and
grafta énme to baaring aarlior than seadlings and give

slgnificantly bhigher yields as comparad to seedling treoes.



¥ith all its limitations, alr-layering is rogarded as
the most satisfactory method of vegotative propagation of
cashaw at least in Xeraia. It has cortaln advantages over
the othar mathods of vagetntive prapagetion practised in
cashav. It ig the eimplest and thao cheapast method and
aliminates root-stock Influcnce. IDut tho main draw-back
of this mothod is the high degres of poat-saparaﬁion
mnrtalify attor planting in the main field. If the post-
saeparation mrtality of tho alr-layers ean be reducsd, the
maln draw back pointed out against this mathod can b overcome,
The prasent studies wore undertaken with thoe main objcotive
of finding out somo means of roeducing the post-saparation
zortaldity of cashew airelayers by adopting suiltablo
| technlques liko the time of layoring in rolation to shont
growth, use of plant growth regulators and poot-separation

management;
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REVIEW OF LITERATURE

-cashev being a highly eross-pollinated crnﬁ;:a pigh a
degren of variability'has been hotised 1u the-éeeéling
progonlos. 'Vegotative propagation is an important mothod of
golving thim problem and txkals o standafdisa in effzctive
mothod of vegotativo propagation for cashaw bave.attracteﬁ
ths attenkion of a numbor of rescarch vorkers in the pasts
A brief roview of the past work done in this £16ld ia given

below.

linvkod variations among progbniea of individual trzce,
ocour in shape, 'alzo and Wwelght of nuts, and shape, size, and
colour of apple which ig $o be qxpaefed_in A hetorozygous,
cross~pollinated and secd-propagated population, Naik (1949)
roportcd that cashew treos differed in thaelr fruiting
bohaviour, mt size end shapes Ran and Rao (1953) roported
that in ono and the same plantation of cashow, wiﬁalvariation:
existed omong traes in rospect of the yield of muds, ranglng
from leoss than ten pounde to as much ée 40 pounds, Eno and
Hagsan (1956) observed wide varintions in wclight, sholling
porcentage end pome other charncters in 100 samples of cashow
acode collactsd from India end othor countrics aud cuphamisoed
the necd for ensuring uniformity of planting motoridle as
woll as incrgasing the plantation cfficienoy by making
comprobensive scloction of desivadls tyves a?d building up qt



tholr clonnl otralns by vegatative propagation amethods.
Mukherjce (1956) whilc underteking a survey of cashew
gardens in Yoot Bengal obeecrved that there was wlde range
of variation in the types that wore grown. Flants
diffored considorably ia thelr nut size and benring oapacity.
In a study conducted at the Agricultural Rescmrch Station,
Nileswar involving 1000 ndult sacdling trees renging in
age from 25 to 35 years it vag found that the troes

variod considerably in mnat of the econnmio?éharacters
viz; yield, npple and mut ohamacters. Tho colour of applo
varied fron shades of yollow to pink and theiz combinntion
shape ranged from oblong, fusiform to ovate and slze, from
smnll, medium and blg. Variations in size and eshape of
nuts vers nlso common. (Alyadural nod Koyama, 1957).
Northwood (1967) also hed roportad wids variations in the
ylold of cashew trees. Damodavan (1977) while studying
the varlabllity in the Il population of four parcnial
combiﬁations in cnsbow found conslderabls variaticn in
pragenlas of cach ernss with regard to mcean yleld, weight
0f 100 nu%s, mean wélght of apple, shelling percontage,

. slze, colour and shape of apples.

1e AMr-davering in Onghew
In cashew alr layering had beom found +0 be the

caglest and cheapeat mothod of vegotative propagation.



Trinls conducted at Kodur (Waik, 1948) ehowed that
layaering and inarching gave baot results In the.
propagation of caphaws though side grafting, irarching,
patch and sbicld buddings wers alse possibla. Maik
raportad cven ubto 100 par cant euccaés ig layasring.
cashew. PBut at Taliparamba only 45 par cent sucesss.
cnuld be obtained in the trianle conducted {Annn, 1954).
Hayes (195?) dgscribad alr-layaring as tuc bast mothad
of vaéﬁtaflva propagation of cnshew. Khau (1957) found o
air-léyering 0 bo an cagy way of miltiplying sclaebed
caphow troos amd that planbs ralsed by loyoring oang
into beoaring in twonty sonths as comparad to. four years
in the eass of saadling trocs. a0 (1958) in his shudies
_conductad at the casbéwnut‘ﬁes&afch Station, Ullal,
obtainad 100 par cent sucenns in Fovamber, using one
yaar old shoots. Ihera vore roports of the cashaow
layocrs excolling secdlings in growth, flowcring and
fraiting (Nodix and John; 1058) and having botbor roont
and shoot systcms oo compnred with the ssedlings of the

sane age (Damndaran, 1663).

Sucoesa in alr-laycring of cashew vas also reporsed
by Alyadurai (1968), Zurup and Visuanathan (1970) and
Huthappn Rad (1970).



1.1, Ilme of pir-layspiug

Sensonnl veriatlons in the porcentege of rooting under
diffaercnt climatic conditlons in Indian waers raportcd by
" Rao (1958) and Adyadurai (1966). Iaximoum auccﬁsé in
air-loyering in Ulial, India was obtainad during the hot
wanther period when the treas werc in full flush. Tae
time of soparatlon of layers variacd fron 51 days in January
to 103 dnys in Juno. But in Tauzanla, the rainy scason
was best for alr layoring whoen tha.treas wer:: not in
2lowoxr (¥nrthwood, 1964). ILayars mado from Octobar to
April matured Zaster and in groater numbers than thoses

mada at othgr tiues. -

Howcver, in botb cases best mooting was obtaincd whan
the $raas wore in tho pesk pariod of the ﬁagetaﬁiva grovth,
Obscrvations in India (Aiyadurai, 1966) showed that
nonflovared shoots had significantly highar rootlng
pareantasas than flovaered sbonts. This observation
confirmed Arglcs (1969) bypnthosis that tha vegatative
growth phasc and oot rainlall or prosence or absonce of
flowera and fruits that determined the succoss of nir-
laoyering. The avellable informatiol also indieatnd‘thnt.
vegatative propagation was moot suceesoful whan tomparaturs
TAngZes wora scasonably high and Eolebturs strass vas not

SGVErGa



feQs Holection of shootn

The ngo of the layersd shoot as wall as the ngo of
tho traa on which layering wno done ware found to have
coneidcrable influcnce on tha capaocity to root. Bootiné
deercanad with increasing ngo of the plant fxom the nead.
Such obsarvaliona bad been made by Cheesman and Spancor
(1936) as quotad by Rac (155¢). The oniy advantage of
having bearing trecs L£or prapagation g that there ie
lass oppordunity to moke mistakes in the identity of the
deoired varietios. In Cashew, Rao and Bao (1857) obscrvad
ﬁﬁnﬁ the age of the parent tree hnd some influcnce on the
rooting of sir-laycrs. BEventhouzk thore was no dlffarance
in rooting batucen plante of one yaar and 10 yanr of age,
the shoots rootad Gaxlicr in 10 yenr 0ld dracs than those
which were 20 yanrs old. In ons yaar old ssadlings,
rooting commancad within the shortest porlod of 22 days
ran&ering it posslble to saparate the layers from the
parant withln 35 days. Hovaver, 10 yenre wara long anough
to judge the verforance of a ecashaw trae and the suvggented
the choler of eilx to tan yenr old trans as sclon materinl
in praforonca to 0ld trees. Ragarding the ngo of tho
shoot for air-layoring, he could abitain a high porcantags
of suceass with one year old shoots them with curront

goenaons ohoots.
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_ ¢bils Rao (1957) and AMyadurai (1968) rocommgnded
ponucll tbick sheots foxr air-layering, reports fronm
Eottannkkara showed that tbilcker shoots produced mord

vigorous plants duzrdng the Garly yeairs.

1¢5. Rooting pedive and vrapping matori

The reooting medium mupt providé suffliciant moigbure
and porction and must be Zren from dianSﬁ'carrying nlerobes.
Thé rooting medium bag effcet on the peréantaga of roobting

and on the nanturs of roots formad,

Any lonse material which would afford sufficient acration
and room for unrastrained development of rootlets could bo
used =n the rooting modium for eashov atr-layering (Rao
and Hoesan, 1957). Among aight difforent media tried by
ther wond shavings,-cocomit colr husit, coly husk dust and
sand proved to be the beot; vhile materianl 1ike o mixturas
of red earth and leaf mould which developed a sticky
condition proved uasultable. A mixturs of 50 por cent
eowdung and 50 per cent snnd wap found to bo the most
sultoble mediom for raising alv-layers in Asasm,
(Mynduratl, 1966). But at tho cashew roscarch Station,
Kottarakiara, it woe found that the differant moting
media viz; sand and sew dust, vwood shaviugs, vermiculite

(ennrse) and vermioculite (fine) aid ﬁnt have any

significant differenes in rooting. (Adyadural, 1966).
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| Rocent attemplte in pfpgggaiinp ﬁﬁénugh aif;;age:%ng
_hava larzely been dono usiﬁé.polythanﬁ filmslghicb ﬁre
available in different gauges of thicknoss, _Singh.(1952)
working on litchi andlaack héd reportad a hiébidagrae of
succses in alir-laycring of shoota by tholﬁQé 6: polythane
wrapper. Vyman (19555‘haﬂ mentionad.thq‘speaial b;npertiea
of polyihens such as its ineriness, durability;‘toughnaas
and impoaragabllity to molstura, and to raétain the molstura
avound the layer, and at the seme time allowing froe paseage
of the gasse of raspiration. Rao (1958) :aportéd that in
alr=-layors of enshew polythene £1ilm of 150 gauge as a
wrapper wae very cfficacious and economlcal as cnmparad

t0 banana chemth which was unsultabls. The use of polythene
filn alimlnanted thé_eumbaranma and e¢nstly procadurs: of
hand=-vatering of layorad shoots and also assurad tho
naintenanes of a continuously moiatlcnndition on tha

" 4roated shoot. Iater Rno and Hossan (1957) roported that
polythene f1lm of 160 ZoUZ6e Has as affeetivé|o? even battor
than 150 gauge £1ln and was more qconomical alsn.,

Adyndurai (1966) while roviewing ths reoearch on splees
and caghownut etated that polythene £ilm of 200 gauge for
covaering wams fonnd to be batter for nir-laycring from the
point.of battar vaoting and safety from donege by birds

end inaceta,
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24 ~ Estsblisbmant of alr lavers

The problem of cotablishing layerad plante eftey their
anpardtion from the payvent treas hnd beon o difficult probiem;
High mortality of -ecparated cashow air~luyors in the nurecry
hnd bean ﬂbaerfed by Brao (1958) 4n trinls coaducted ot
Mangalore though the method wWas the Eheapémt and.thd analnst,
Mukherjes and Majumder (1973) and Anon, {1976) etabed “thet
dua to -the nordelity of layers afier separation fyom Hhe
pother trae nnd during the procogss of planting in the main

Tield, mir-layocrs had not found favour with cashew growcrd.

Tho low pereentage of survival of airQIayéré in mango
vas also raporéed. Ledin and Reuhlo (1954) in Fiorida triad
. t0 propagats mango by air-iayering but the roots wars ao
brittle that fow plonte survived aftor planting. Howevers
grivastava (1960) could obtain 100 per cent ronting and 100 .
por cont suxvival for mango air-layars broated with 10,000 pra.
ﬂAA, IBA and a mixbuve of NAA nnd IBA, whiie the control layere

had a 2ow amall and thin raots.

Dasplite accalerated and subatantinl rooting with tho
usa of a mixturs of IBA and HaA at 1000 ppm the finnl suceiss
in the ficld was only 5 por cent in sapote alr-layars
(Singb gi. al., 1962). The high mordality setmdd to be
due to inadaquate dovelopnond of ot system bobtbh in nature

and oxtont.



Obscrvations in India showed that precuring the layered
twigs by romoving all 1ts leaves about a week before tho
separation of ths twig and trangplanting immedlately sfter
Beparﬁtion from the parent tres lmproved plant establishment.
Pracuring probably halpad to activate the growing bud. The
oboeoxvations conformed to the viﬁw exprossed by Argles (1969)
that whon the top-root ratio was at its lowest point tho trces
ﬁore in tho best cohdition to sufvive transplanting, when the
torminal buds wore Just starting to swell pfeparatoxy fo h

naking a new growth flush,

Nelson (1953) racommended placing of the rooted
air-laycrs undsr mist for soveral weaks, followed by gradunl
bardening of, as the most saxisfgctomy mathod of redueling
mnrta;ity. Mist technique for rooting leafy cuttings was
raported by Reines (1940), Went (1940), Grossand (1944),
Stoutemyar (1945}, Bose and Mandal (1972) and Singh and
Doar (1977). Such sprays maintained a £ilm of water on the
.1ﬁaves, vhich not only resulted in a high ralative humidlty
surrounding tho lesf, but also lowered the alr and leaf

temporaturas-nall factors tending to lowar tho transpiration
rate (Hartmann and Kestor, 1972).
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3¢ iffcet of Flan Hih _rooiii 0

Tho uss of growth rogulators has baan reported to be
holpful in the propagation of some plants vhich are nnrma11§
difficult to ront. Donaficlal cffaets of growth ragulators
on tha ronting 6f cashaw alr-layers bava baah roported by
some workarss Rao nnd Hasean (1957)_reported from
Mengelors that the applicatinn of growth regulating
pubstericts puch as soradix A on eashew alr-layers rasultcd
in larvser manbor of roots and better rnéting in the monthe
of Juna and dJuly when the rnoting wae poor without them.
Chhonkar (1967) could obtain 88 ner eant suocass with
75 ppin IBA 4n lannlin pasie oun cashew air-lnyors. Tho
averoge number of reobtsg tholr length and diamcter wers
also greater in the treated shoots as comparad te that of
the un~trented ones. Acharyn and Dash (1972) obtained
84.6 per cont suconss in marcotting with IBA 300 ppm, _
comparcd with 46.2 per cant in un-treated marcolts, which also
gave the longest roote, the gr&atea% number of roots and the
shorteat period to root emcrgenes. Results with 200 ppm,

IBA were ebtatiasticenlly gond, but NAL was not affzetiva.
Irials conductcd at the enshew Research Shation, Kottaralkara
showad that the nppliention of Indels acatic acld in

concantration of 250 ppm. in lanolin tn the layoring twiss



increnacd the pﬁrcemﬁéga of rooting end the cubsaguent
eprouting of tho separatoed layors. Eoth tho mumber of
roots and -length of roots per layer wero found to lnerease

ao a rosult of the trsatmont.

Phe beneficinl offocts of plant growth regulators on
the rooting and establisbmont of mango air-layors have
been reported by saveral workers. Singh (1954) obtainad
better resulss with NAA on mango air-laycra. Srivastava (1960)
raportod that 10,000 ppm. KNAA brought out 100 per cont rooting
and survival and was most effective in texms of number and
length of ronts. Rao gh.al (1963) obitained optimum production
of ronted adr-laycrs by tﬁé use of a mixtura of I44, IBA,
PA and FHAA 2t 0.25 por cant or 0.5 por cent, each in lanolin
pagté. Sen and Daso (1967) found IBA to have a botber offect
on rooting of mango nir-loyers. Chhonkar and Singh (1972)
reported IBA 5000 ppm. was markedly more offeetive than
IAA in promoting the rooting and catablishment of mango

naroois.
Amonget the ront promnting chemionls eo far tricd,

IBA was found o be the most cffcctive (Basu gheal., 1977).
Regarding the zoat promoting effects of IBA 1ﬁ alrlayering,

Scn and Dose (1966) obsarved that tho inercase in rootiong
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undsr IBA was nsencliantcd with a gr&aﬁag;dﬁpletinn of

pugars from the oot promoting resion pf Bangn alr-layers.
Bagu gheal.(1967, 1972) suggeated that the root promoting
e{facct of IBA was re;ateﬁ 0 the notabnlisn of carbohydratos
and protcing. Bose gl.al.(1973) notad that reoting
co=-factor activity in.ggﬁgﬂ;gg;;;gﬂ and Hiblacus cuttings
deersascd duvring oot formablon and tha reduction was more
in cuttings treantod with IBA, ﬁccnréing o Nonds (1975),
euxing scaemed to play o wultilarious role in rooting, those
cnnearned with the division of meristemntile colls, in the
alongation, in the differentliation of cambial indtials

into rnot primordia and most of all in ﬁhe‘mobilisation of
regcxve food matarials caused by enbarcing the aetivity of
the hydrolyzing cnzymes and passing the metabolized sugars
to the oite of root initiation. Basu gh.nl.(1977) ouggested
involvenent of phenols, faorulie neid, p-~bydroxy bonzelce acid,
p=coumaric acid and abscisic acld, ns neted by thair increaso
during tho initial pbase of rooting and their £a11 in the
later phasen of root Lorantion of the mango alr-layers.

They obsorved that the lovels of accumulation of tha above
nhucd substances, aopaeinlly nbescisic neid and the thaoir
extent of utillzation were mors under IBA which significantly

proroted ronting. -
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4.  Growth studies in redation to ronting
In cashow rooiing of tha layers had been found to be

varying in differcnt months of the ysar. (Rao, 1958,
Alyadurad, 1968). Their obscrvation that the two monthe

of Junc and July were unsuitable for air-layering was
attribvuted to the fact that the trees were completely inactive
durins that period. The seasonal behaviour of roeting of
air-layers scemed to bo related o the growth activity of

the troos.

Tho importaﬁca of growth studies in frult plants Lfor
suggesting suitable cultural practices (Zolanki, 1943) and
in undorstending the problems of flowcring and fruiting
(Patridge, 1919; Barnard, 1932; Mc Funn, 1939) had been
emphapiscd by variocus workers. Crowth atudics in mango
and oltrus bad baen made in great detall. Ia mango, the
time of growth was believed to hnve a profound influcnee
on tha gxtont of flowering and frulting in the suceading
season. (Sen and Mallik, 19413 Naik and Mohan Rao, 1942).
Growth features in mange bed aRlzo been'studiad by Nekasone
(1955) in Hawedid, Krishnamurihy ci.al. (1961) in Indis
and Holdsworth (1963) in Ghana,

Maximum suceass in alr-layering of oashow were repnried
0 b obtained in Ullal, Indin (Bao, $958) and in Tansania
(Norttwood, 1964} whan the trees were in the poak periond of



tho vegotative growth phase. Obsorvations in India
(Adyadurnl, 1966) showed that non flovering shoots had
significantly hiéhar ronting parecntagos than flowaring
shonts. Thase obscxvations led Argles (1969) to suggest
that the vegotative growth phnse, determined the succeass

of alr-loyoring to a graont oxtont.

The pattern of growth of a bearing trec consists of
a ganarafiﬁa flower flush énd n vegotative flushe The
vegobative flush consisting of lateral shoots, always
devalopé anon qfﬁﬁr the main fruit crop has matured.
Flowocring i§ torminal and is universally pracacded by the
vegetative flush.

Hao 61956) obgarvad Hwo major flower flushas iﬁ Cashau,
one in Novenbor and the other in May. Dasarathi (1958)
as quotad by Nambiar (1977) obssrved two main flushes in
Deecmber and Hay and snother minnr flush in Sgptomber rasult-
ing in off season flowering in som: traas. Calang and Lazo
{1935) rocognizad thros corrasponding flushes, in Hovenbar,
May and July in the Philippincs. Generally in a boaring
trac, two or thres peak pariods of growth arc usunlly
nbecved, oventhough under favourable conditions of soil

and molsturs and other cwvironmental factors, as in parts

i3
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of Tanganin, stray shoot growth might occur almost avery
month {Argles, 1969).

Many instnnecs could bo cited of the influsnce of the
time of taking cuttings on moting in relation to the
gondition of the tiee from which cuttings were taken.

This is related to the physlologleal condition of the tree
rather than the caleundar date. On the baslie of seagonal
ronting triels, the plant espoclos were classified as
canysdifficult and shy-to-root-typos (Nanda gl.pl., 19683
Nahda, $970). Stem ocuttings of easy to root apscics like
Populus pigra, Hibliseus roga-sinenels and.ﬁiggg‘infacﬁngig
axhiblted raythmiceal changes in ronting raesponsc which wers
governad 53 morﬁho-physiological factnré, primarily raelated
0 vinter dormancy (Nanda, 19?0; Nanda and Anand, $970).
‘During that pariod the branchaes wers dﬁvéid of 1aavés,

tho axdllary buds vars dormant and the ocambial cells wars at
thelr lovaat activity. The searce and delaycd rooting weas
followd by a phase of vigorous rooting that starfad wit& the
renovation of growth activity in Febxuary 4o lMarch, coineiding
with the period of cambial activity. |

The aeffectivencss of cven oxogoenously applicd auxing

changed with the scason and work aleso governad by morpho-



physiological factors relatad to bud dormancy. Nanda

&t g8l. (1968) and Adarsh Bala gt. al. (1969) reported that
control cuttings of Dolbergia gisgoo and Pepulus plers rooted
woll in May to Junc Qhen the plants ware in an active phase
.6£ grouth. The level of endogenous auxin was high duelté
high merisbomatic motivity, Rooting at that $ime vas moro

- oy 1cse complotaly inhibited by bighar concentration of all
auxins probably because the eoncentration of endongenous
auxin was raised t0 supra~ophimel inhibitory level. Tho

| inbibitory cffact of higher concentration of auxin on moting
Geerenped gradunlly in subsequent plantings, This was
attributed to the decreascd production of auxin witﬂ |
dcoreasing temperature, cauging a slow down in meristematic
netivity. At that time the oxogenously appliecd auxin raiee@
the concantration to an optimal laovsl éausing profuss rooting

* (Nanda, 1970).

Tho rate and megnitude of polar transport of auxin v
varicd with the scason and causad scasonal changas in

rooting roeponse of stem cuttings (Nanda, 1975).



Tho content of starch also exblbited rbythmical
pattern coinciding with strong and waak phases of rooting
during the annusl cycles of growth (Fanda, 1975). The
disappearanca of starch was closaly nosncited with tho
aotivity of hydrolysing cneymes causing mobillzation of
rescwve food matoriais., The hydrolitie activity wes high
when moting was profuse and alsn in auxin traated cuttings

(4dareh Bala ghegle, 1969); Nande steals (1970). -

Se

Aavering in oashow.
Vagatative propagation mathods othér than layering had

* baen reportad in cashew'ﬁy various viorkers. Halk (1948)
reportcd inarching, patch and shiscld budding 1o be successful
in crshev. Hayes (1957) reported that inarching, side grafting
and patch and shlsld budding were all pnssibla‘with cnohave

iao and Rao (1957) raporied from Nangalore that inarvching by
the eonventional mathod gave an avaerags succsss of 60 per

cent with o highest\pércentaga iz November. They algo stated
that using roctotncks pottad ix alkathene wrapping the cost

of inarehing could be reduced and the scason sultable for

this work eould be extendsd. The bigh porcentege of casun-

litles in transplanting cashew sccdlings (Hassan and Rao, 1957)




vas also meoidcd by this method. Elevan month old scaedings
ware uscd and the highest parconinge of suceass vas obtalned
from January to lay. BRao and Rao (1958) also raported the
murge graftcd Y ocutting method which was o combination of
air-laycring and inarching was A suceess with caghew, if

cnrricd out bebwcen Februnry and Hay.

Diffarcnt methods of grafting with diffarent ages of
stncks and scions and also at different times bad beon

raporiad by various workars.

Phadnigs (1971) from Ahammeadungar reported that veﬁaer
grafting was succnseful on secdlings not mor: than five months
old. It scomad that aged seadlings were not idenlly suited
for vencor grafting and they could be utlilized for side graft-
ing (Anon, 1978).

tledge grafiing on 21 days 0ld seedlings using thin
procurad torcinzl currant scason's shoot as scions wein raportad
by Bhandary ct. al. (1974) from Bangalorc. Fud grafting of
cashaws in the nursery on scedlings of two and a bhalf month

0ld with a suceesa 0f 90 par cont was reportcd by Bhattee (1977)

from Gon,

There are reporta from other countrics of suceassful

grafting of cashaews. ¢ Albargarina (1967) had obscrved that



whip grafting on 5 = 12 months o0ld sacdlings with currant
seasnns shoots was a succase in Hozambique., Tip grafting
(Lefobvers, 1971} on throce month old secdlings with a
guccans of over 90 poer cont and splice and cleft grafiing
(Ascensn and Mllheiro, 1973) with a success of 100 per cent
with stocks and scions nof 3 to 5 mm diamader wero also

reported from Mozamblquda.

High percentage of succass had been reported by
venaor grﬁfting and slde grafting at Vengurla, Orissa
and to a losser extent at Vridhachalam. Studles at Kerala
Agricultural Univarsity, ﬁénnuthy showed 60 = 80 por cant
gucecgs by side grafiing in July-iugust undcr nursery
conditions., Fmpagational trials conducted at Bapatla,
Andhra Pradesh gave ancpurﬁging résults with veneor
grafting. It was found that July and August ﬁéra guite

congenial to take up grafting on six month old scedlings
(Anon, 1978).

Chip budding with 88 par cent success was raported from
Krichnanagar by Semaddnr and Yadav (1970). Phadnis (1971)
raported budding in casbew vwas successful when dons from
Septembor to Novembar in Abammednagar. Palaniowamy gt. nl.
(1976) reported 71 per cont succsss by pateh budding in July.

In Harch, April, Saptembor and Octobir 50 = 58 per cont succcas



ung achlevad at Vridhachalam. In trials cc;nduetad at

cnohaw Rasearch Station, Bapatls patch budding done on
both tender and agod needlings in_casheﬁ hnd not given
any succass (Anon, 1978) «
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MATERIALD AND METHODI

The invaestigations wers cayried out on four year old
enshew trecs at the main campus at Vellanilkkara of the
Kerala Agrieultural Univorsity. Reprosentative samplas wors
taken for the difforent studies and thoe date vwera callocted
during the poriod Tebruary 1977 to Juns 1978. The mothonds
adoptad for difforent investigations are briefly described

bolow.

1s Rooting. of afp-lovers.dn
relation to growth flushas

The studdos wers initiated on tha Ist of February 1977.
Fivo traecs wors salacted énﬂ on cach of tho scleotod tros,
10 uniform shoots wore tagead for alr-layering. The sslected
shnots ware about ning months old and woers pencil-thick. The
shoots woro distributod on all sides of thae treocs and Live of
thom wore flovered shosts and the romsining five wors i~
£lovwerad during that somson. This gmouping into flowering
and non-flowordng sheots wers done only for the layers
proparad in Docombor, Jamary, Fobruary and March.

The aiv-layoring mothod consisted of removing a ring
of bark of 1 to 1.5 on. in widitbh at a point about 15 to 25 cm.
from the tip and tying 2 ploce of gunny thrend in thﬁ cankro
of thas ring to provent the cut onds of the baxk from jeining
together, A mixturs of molstonod saw dust and sand in the

propagation of 2:1 vas placed avsund the ringed portlon in



thae form of a ball to soxve ns the rooting modium, It wns
thon tightly wrappod with a polythene £1lm of 150 guegs and
20 ome X 15 cm. 8izc and the onds wore occured tightly with
gunny thrends. Obecrvations on moting vers recorded nt
rogular intarvals: At the time of layoring an cyo-cotimate
o tho parcentagse of shcots in flush on the troo was recorded.

Th $7inl was repeated at fortnightly intervale,

Gines tho time of rooting varled with ench bateh of
operantion no aozinitﬁ intorvel enuld be dotemmined for the
time of separation. Vhen the reots could be f£alt and snne
could ba saon plercing the polythons £ilm, it was takon as
indleatdon for tho saveroncn of tho nir-layersd shoot from
the parent, In order 40 lassen the shock nf sudden sorvoroncs
ench ronted shoot wns glven an initial V - ghaped ocut 4o a
dopth of one tbird thickncos of the stem, Jjust below the
polythene wrapper. The rooded twigs wors saparated two wooks
aftor the first cut. About Fth portion of the len? lominne
of the rooted shoots wore cut off, one week bofors separation,
in order 40 xcduce moisture loass by transpiration Zrom the

lonf surdaca and 40 cetivate the dorzant buds,

2o

The €irst bateh of rooted layors were scparated in
Eny, 1977. Thoy were divided into four groupm and each group
was subjectad to the followlng mathods of planting.
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The polytheno wrappers were reuoved from the Lirst
group 6f air-layers and the rooting medius was carefully
wached away and the layers wors kept in beakors cnntalning.
netricnt solution (Hewidt, 1963) for n wesk, The snlution
was changed cvorydny. & week later they wera planted in
polythent bage £illed with stand, soil and eompost in 111
propartion. Since tho planto wilted and dried up socn, this

treatnont was not repoated in subsecquent batches.

Tho scocond group of rooted layera wors-plantod in
pnlythene bags 02'20 CHe X% 15 cnte mize with the ball of
rooting mcdium intact and uveling the sana pntting niztore as
nbova, Tho plants wars watered ovoryday with mmitrient
solutien (Hewltt, 1963) for o weck.

The third gmoup of rooted layors wore ylanted in polythene
bags with tho same modium ws menitlonad sbove and regularly

watorod,

Tho last group of layered plants were diroctly planted
in tho field in sunll pits with a spacing of 1 M, x 1 H.

Obsorvations wers taken at Lortnightly intorvals for tho

muber of layors sproutcd and estnblished.

The soparation nnd planting of atr-layers wore ropented

in avary month An order to situdy the survival peroentagoe in
ditforont months of the year. This was unt done in Booomber,

1977 elnce monted loyaors wore nod nvollable then.
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Layars prepared en 15.3.1978 wora separated on 25.5.78.
They were divided into thio grou;:;a and planted in polytbens
bags., (nn group was kept in a closed polythens chaumber
which vwas mrde by sprending polythenc £ilm over a woodan
framo and tightly scaled the adges of the £ilm to the ground
with ooil and tho othor group wag kept in the open under
shnda, Hewitt's matriont solution was supplicd to hedf of
tho munbor of plants in each group. Fine sprays of water
woro nllowed in the polythene chamhor thrics a day with a

kunpaatk spInyaor.

D

mad o b pily) 0f Ntz

The offeot of some growth regulators on the rooting and
cotablishoont of air-loyors was studiod.

Four plant growth regulntors, Vig. 1A, IBA, NAA And
sorndic B-2 in difforent concentrations woro tyled to find
out thelr affaet on monting and establishmont of tho layers.
' Tho ditferent concentrations wers obtained by mixing them
with talo.

latura, pencdl thick shnoin of ning monthe to one yaar
0ld and of unifornm sige wers soloctad ns for the ordinary
mathod of nir-layering. Tho treatments conpisted of 250 and
500 ppm. each of IM,ITI'MA and Sorndic B=2 (a proprictary
product of X May & Bakor). The contrel trantmont consistod



0f? shoets air-layorad without plent growth roagulators.

Twenty f£ivo shoots wers tnken undor each traatmant, made
ap of five shonkz on onch trae with five trecs thus adopting
r randomized block dasign. ZThe roquired quantities of pant
gmwth ragulators wors dicnlved in a smnll quantity of
nlcohnl and thoroughly mixad with the raguired cuantitien of
tnlc and dried to room temparature bofors application. The
plant growth ragulator in tale nnd sordix B-2 were spplled
at tha uppor end of the finged portion after moistening the
portion vhere the materinl wae to be applicd. The portion
waa than eovored with the ronting modium and poljthﬁna £1iln
ns for the ordinnry mothad of aly-layoring.

The ronted shonts were separated in two batches, first
on 15.2.1978 and then on 15.3.78. Obaorvations wera rocorded
on tho 1a§araﬁ plonts separatcd in the Lirxat batch fopr the
poreentaga of ronting, and nvmber and length of primnry
roots. Tho socond bateh was planted in polythene bage. %hey
vars dividod ianto twa geoups and plants in ous groud woroe
supplliad with matrient eoluilon (Hewitt, 1263) for a venk,
Obgorvations wore reeorded on tho astablishmont of layers at
fortnightly intervals. '

4. Grow an An rolntion tn pon

q cabnblinhnint

The trees on which layoring had bocn éone wars also
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uscd Loy studylng tho growth oyclee. On each troo 10 dormant
shoots wera tﬂ;éad at randon on thae Ist of February, 1977.

Tue shoots were solooted on All sides of the trep. Thus
nltogethar 50 shoots wore saleoted on the five treem: As

far as possible shonts of tho snne length and siso vere
tepged, | Heasuremonts of oxtonsion gmwth made by theoe shaots
werc recorded at fartnightly intcrvols,

The morn axtonsion growth made in each month wag found
out and £rom that the perconinge of grawth wero cnlculated
whioh vas then correlatad with the percentnga of meoting and
ptraontags of optnblishront in difZerent months to sec 1if
there was any rolationship betwoon the shoot growth cyoclcee
of tho paront tm§ and the rooting and astablishnent of
layered shnots.

Se Hadgo grniting
Wedge grafting was tried on eight month 0ld cnshew
seodlings in February, 19768. Tho trial was ropeatead in March,

Soid nuts of the variasty Anpur-I wors enun in polythone
bnga £1110d with a mizturo of soll, sand and campost in the
ratio of {313 in Moy, 1977. %Tho noext bateh of aoeq. nuts
were snwn in Juno., Twoniy scodiings nf tho firsb batoh wore
wodge graftcd in Pobmary, 1978. The sccord bntoh soun in
Juno vnas roady for grafting in Mavoh,
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Elght month old dormant shonte having the same thickness
as the spodilnge used as tha rnotstocks ware salootad as
- poiong. Thoy worw pracuraid by removing tho lcaves 15 days
betora the grafting oparntdon. At the tiao of grafting, tho
solons Worec having thrac to four activo buds in cackh and were

of sevon to cight cm. in iengtih.

ifimmy henlthy, vigorous mnﬂ undforn sendlings were
oaleoted as rootstocks. Tha tops wern cut off at a holght
0f 8 = 10 cx, from tho bottom. The cut stump vas eplit to a
dopth af 2 ~ 35 ems &nd tho split onds were mnade into tho'
' e&apo of o wedgo 'bn' poxait a szonth Ionntaeilz batweon the étnok
and scion. ' Tho basal end of tho sclon was out into the shnpo
of & wodge Titting cxactly Ante tho cut made on tho Toot-stocks.
The baso of thae melon wag inserted inte the oplit in much a
way that both sides of tho sclaon wedgo pressed firmly ngninst
the otock for their antirs length. 2 strip of polythene
6 - 8 mu. in width was ticd %ightly over it.

The grafted plonts wore kopt in a cloasd polythane
ghamber. Fino aprays of wabor word allaved in the chamber
thrico n day with & knapoack sprayer through a sanil hole
made in tha polytheno ;.?:le.

After n month the .aprovted grnfés énre tekon out and
kapt in sbada avoryday for an hour. The time of expocure was

longthennd gradunlly untll they were kept in the open



enmﬁietely. Obacxvatione wore made on the numbor of gralts
pproutcd and tho number of grafts survivéd after taking

out of tha polythone chanbor.

34
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RESULTS

Layaring ¥as dong at fortnightly intervals from

February 1977 to Jenwary 1978. The parcentages of
rooting obtalned In difforoent months and axtent of shaoto

in flush at tho time of layaring are prasentad in table 1.

The date show that the highest reoting of 75 per cent
ls obtained in March followad by 74 per eenﬁ in February
“and 69 per cent in April. Houever thers is nn significant
differaﬁee in the pernentagﬁa of rmoted air-iayers during
the period January to April and in Hovembar. The rooting

in balow 50 per cent during the remaining montha. The
lovest percontagse of rootlng 1g obtained in July. These

months are definltaly vnsultadble for air-laycring.

It may be ocon from the data presented in table 1
that the porcentnge of shoots in flush has ecome ralationship
wilth tha pareentage of rooting., The perecutage of rooting
ig more or lass in conformity with the parcontage of
shoonts in flush., It hao been obaservaed that in July the
‘traas are complately dormant and there 1s no new growth
at all, HNew growth starts from August onwards nnd 1t
inercases gradually during the months of Avgust to April,

Maximum number nf shoods are in grovth in April closely
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followad by Mareh sand Fabruary.

'Tha poercentage aof ahoots in flush at the time of
laye;ing and the pereentage of rooting of air-layeras
show a signlficant pogitive corralation. It is quite
gvident from the data prasented that the congeninl cnnditions
for alr-laycring is vben the trac' 1o in mctive grovth

phﬁsﬁ.



Table t. Peroentage of rootad air-layers, percentage of shoots in flush

at the timé of layering, mean nomber of ronted alr-layers and the mean

nunbear of shaots in flush in differant montha,.

Percontaze Peroentage [Meoan no, of Moan porcentaga
Month of of rooted of ghonits alr-layers of shoots
ayering layaro,. in flush (tragsformad in fluph®e#
ata) (transformed
data)
Foebruary 1977 74 70.00 e84 57.19
March ® i) 78.00 280 62.05
April n 69 80.00 3.71 635447
Ry a 48 46.00 295 42.65
June o 37 9.00 2.64 13.07.
July o 27 0.00 2,30 O
August @ 42 31,00 2.86 32.42
Scptember ® 46 35450 2.97 36453
October 46 26.00 3.01 29.43
Novembor 62 60450 3451 51414
Deesmbex ¥ 48 23.50 3,09 27.41
Jmwary 1978 62 51.50 3450 45.06
G.D.0.05 0.52 G248

Bdata wera transforned for statigticnl annlysis by using the sguare root.

**dntn wors tranoformcd for statiotical analysis by angular transformation.

GE




PAR. GANT

304

10—

60

go -

30—

20 —

ROOTING OF CASHEW AIR.LAYERS IN RELATION TO

PERCENTAGES

OF FLUSH AND SHOOT GROWTH

OF THE PARENT TREE AT THE TIME OF LAYERING

e oPER CENT ROOTING
. | ——=PER CENT FLUSH

PER CENT SHOOT GROWTH

Fep

TAR,

APR,

L
Hay
Mo~ RS

¥ ¥ i
Juon Juo, AU
OF Lavi Rints -

¥
SEP

T
ocy

1 — 1
Nov JEC JAN

fig. L




1.2'

The relationship betwaen some of the weathor factors

1ike rainfgll and maximum taemparature wvera studled and

the data are prasented in tablae 2.

Table 2. Hootlnz and Egtablishient of alr-layors undee

different temporature and rainfall conditiongs,

36

Total

lean Haan Per cont
NMorths maximim  rainfall per cent eotablishment
temperature mm. rooting under diract
o planting
Febroary 1977 317 B.6 T4
HMarch " 3941 Te2 75
April . 37.6 644 69
May " 33.1 294.6 48 42,8
Juna . 3.8 586.2 37 79.41
July o 3140 7218 27 78457
fugust " 30,9 194.2 42 50.00
Soptomber 32.5  162.6 46 44.44
October " 330 389.9 46 40,00
November * 3241 440.8 62 31425
Docember . 3241 0.0 48 -
January 1978 3443 0.0 62 38.#6
Pabruayy " 3544 40.3 33430
Harch " 37.5 5.2 26,70
April " 38,0 19.9 25,00
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The percentage of rooting of air-layers in the 12
monthe of the operation, starting from February, 1977 to
Jarunry 1978 show that the higher temperature during the
months of Februaxy—April is more favourable for mnting
ag compared to the remalning months of the year. This
raault is nlen astablished statistically by the prascnce
0f n significant positive corrclation batween tomparatura
and mooting, Regarding vainfall, the drier mounths ara
nora fgvnurnbla for moting than the mminy oonths,

Thare is significant nagrilve corrélation batuecan the

rainfall and the pereontage of rooting of layora.

In raapaot of cetablishment of the layers, the bhigh
rainfall conditions that - obtnincd during the months Juna
and July has given a highor percantage of succass ns
comparsd tn the remaining months. - The perecontage
astablishoent of layers in differsnt months is signifioantly
and posliively correlated with tha: totel raninfall in the

respeetive months,

2e Egtgb}ighmant 6; air=lnvers
2. e Egtabl: 3 ) arent trantmanto.

The rooted air-layers ware subjected to four differant
treatnents after scparation from the traocs, viz; (1) kaeping

in mitrient solution (2) planting in preparsd soil medivum



soaked with nutrient solution (3) planting in prepared
g0il in polythens bags and (4) diract planting in the
ficld. Sepnrated layoers kept in the nutriont solution
without any medium siarted wilting within 24 hours.
Therefore the above treatment was not continuad in the
case nf layers saparated subscquently. The percentags of
survival under the remeining treatments are presented in

table 3.



Table 3. Details of aestablishmant of scparated laycrs under difforant

conditions,.
Peroontage of astablishmant .

flonth of ia polythenae 1n polythcno under direch Hoan c’ﬂ'o,os
planting bags with bags without planting

nmatrlcut autricnt

aolution snlution
Moy 1977 66+6(54,70) 5%5.20(47.98) 42.8(40.86) 42435(46,95) 9.12
Junc " 68.75(56.04) 62.50(62.50) 72.41(52,24) T0.41(43.67) .
July " 78.57(62.44)  T7.14(61.41) 78.59(62,44)  T76.92(40.66) -
Auguot " 57.14(49.08)  44.40(41.78) 5000(45.00) 50,00(42,55) -
Scpbombar ™ 57.10(49.08) 41.70(40.22) 44.44(41.78)  45.71(47.85) -
October ® 63.6 (52.89) 66.70(54476) 40.00(39.23) 58.335(56.93) -
Kovember * 52,40(46.38) 53.30(46.89) 81.25(33.02) 46.15(62.10) -
Deocmbar - - - ' -
Jamary 1578 64.10(53.19) = 57.50(49.31) 38.,46(38.35) 56.12(45.29)
February o 60.00(50.T7 50.00(45.00) 33.30(35.24) 48.78(43.69) .
March ﬁ 61.54(51.65)  40.00(32.23) 26.70(31.11)  45.45(48,96) .
April B 59.09(50.24)  54,20(47.41) 25.00(30.00)  48.39(42.10)
Mean 63.06(52.41) 54.79(47.87) 47.40(41.82)
C‘D‘o.és”& 4.76

Trongformad data are glvon in brackats.

6€
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It may be sacon from table 3 that tha highest percentage
of cotablishment has been obtalned in the emac of layers
planted in polythene bags with tho soil madium supplicd
with nutrient solution, Howcver the diffsrance 1s not
significant as compared with layers planted in polythaeng
bage and supplied with wator only. In the heavy monsoon
months of June and July the percentage of establishmant
are 79.41 pear cant and 78.57 par cent respactively of
the layers planted directly in the fie¢ld as compared to
62.5 por caont and 77.14 paor caent respactively in the case
nf layaers planted in polythane bags. The differcnce
botwaon traatments 1 and 2 is not significant statistically.
In tho casa of treatment No.3, viz, dircet planting in
the £ie¢ld, the highast porcentage of succass 1s nbtained
in June and July. Dirasct planting during the remaining
months has not been as succeseful as in those two monthe,

prasumably due to moisture strass.
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The dotalls of ostablistment of alr-layars kaept in
migt chambar and in npen conditlon in May, 1978 la given
in table 4. Tho obacrvatlons werc teken a month afier

planting.

Table 4. Datalls of aobablishment of air-layers kapt in

mipt chambar,.

No. of laysrs ~ No. of layors Parcentase of layers
planted aatablishaed &atablishead

in mist --inopen inmist 4inopen in mist in open
chambor condition chamber condition chambar eondition

20 - 20 15 1" 15 - 55

The observations show that kecpingz the layers in mist

chambar has glven better establisbment of layers than keeping
them in the open cond%tion, While 75 per eent of layers
kept undor humid chambar conditlons have ostablished tho
corrgsponding figure under open condition is only 55 per

cent.
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Se Effoct of plant growih rosulators on

tho _rooting and enteblishment of slx-layaers
Je7e Iffcek on oting.

The affect of plant growth regulators on the parccntago
of rooting, menn number and langbh of roobs produced par

layer are given in bable 5,

The detn show that IBA 250 ppm. and HAA 500 ppm. ara
pignificantly supeorior tn sll the other trentments in raspeot

of tho poergentage of rooted layars, aach recording n sucoass

of 72 per cant.

Trentnent with IBA 250 ppme bns produccd thae longest
roots wilth an averagse length of 4.35 cm. and is_significantly
superior to all the other traatments. Contml trantment

bas produced yooto with an average length of 2,50 cm. only.

Hith rogard to the numbsr of mots produeacd per
layex, it may be seen from the data in table 5 that the
traatment with 1BA 500 ppm. has preduced the lavgest
mmber of roots per layer with an average-of 15.22
followcd by Iat 500 ppm. and JAA 250 ppm. with an average

0f 13.66 and 11.43 roots par layer reapeetively;



Tablae 5. Effeet of plant growbth ragulators in improving the rooting of
alr-loyers,

Per cent Mean no.of  HMean no.of Moan He.of Mean length

Plant growth of raoted rootad roota por roots per of roonts
rogulator and air- adr-layars* layer layar® par layer
concantration, laysrs (transformad (nri§inal (transformed cm.
data) datn data)
IAA 250 ppm. 48 7469 11.43 3437 2.64
" T4A 500 ppme. G4 8.1 13.66 3469 2.85
IBA 250 ppm. T2 G443 8.49 2.90 4,35
IBA 500 ppm. 36 G55 15.22 3.96 2.24
N4A 250 ppm. 36 6.44° ©  B8.37 2,89 2.45
NAA 500 ppm. 72 9.46 8.49 2.90 2.45
Seradix B2 48 T.69 T.43 2.72 2.53
Control 36 6.64 7.8 2.79 2.50
Dy o S 0.35 0.71 057

*nta were transformaed for etatistical analysis by using tho square root.transformation.

£y



Plato-l. Alrx-layers treated with IAA 250 ppm.






Plato-11. Air-layora treated with 1AA 500 ppa.






Plato Ill. Air-layora treated with IBA 250 ppa*
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tinto-1V. Alr-lajran treated with IBA $00 PJ».






Plato-V. Air-layora trouted with KAA 250 pj».






(Al
flat#-Vl. Air-layere treated with H*a 500 ppm.



Plato-VI11, Air-layore treated with aeradix B-2.






Plate-VI111. Control air-layor®
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3.2. Bffegt on arbtablishmont.

The layers scparated from the pravious trinl ware
plantad in polythene bags with and without adding nutrient
solution t0 tho soil medium to £ind out the whether the
treatment with plant ragulator at tho timd of layering
had any cffeet on tho ootablishment of the layers in the
fiald.. Tho data are prasaented in table 6.

The data show that the treatment with IBA 500 ppm.

has glven the highost peroentage of establishment

followaed by IAA 250 ppm. and IAad 500 ppms Eowever, in

the onse qf rooting, IBA at 500 ppm. bns given only

36 por cent moting, as compared to 72 per cent in the

cnse nI_IBA 250 ppm. In reopeot of thg maan number of

roots per layer, IBA 500 ppms ranks first. Therefore
further studics are necassary to arrive at a dafinito

| concluslion ragarding the most affactive coneantration of

IBA for ronoting and establishment of the layoare.



Table 6. Datails nf establishmont of air~layors treated with plant
growth mgﬁlntori

Plant Mn.of loyars ' Nn.of layors . Fercontage of

growth plantod | © established - establichment
zﬁgulatorl y 47 o * If polythone 1n polytbono Il poOlythenc in polytusns
, nlythane polythena bags with bage without s with vitbout
congantration gas-:}y in ggth Datriont natrient notrient mbricant

: - notrient without solution solution solution snlution

solution. mutriont
solution -

 IAA 250 ppme 4 4 3 2 7500 50.00

IAA 500 ppm. 6 6 4 3 66.67 50400
IBA 250 ppm. 4 4 2 2 50400 50,00
RAA 250 ppm. 2 2 0 1’ N 5000
FAA SO0 ppm. 3 3 2 0 66.67 0
Seradix B-2 3 3 1 1 33435 33433
Control 2 2 1 1 50.00 50.00

€%
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4, 3hon owth in raletlon to ran

The percentago of shoots in growth in the difforcnt
months, the percentaga of axtension growth of 50 tagged

shoots and tha mean per cent of rooting of layors are

given in table 7.

The data show that in reapact of tha total percentnge
of shoots putting forth uew growth as vwell as the rate of
grouth as raprosented by the porcontage of growth of
tagged shoots, the trees are most active Lvm February-
April, the mazimum being in April., This poriod raprasont
the opilmum poried for layering as indleatad by tha
pareentage of rooting obtaincd during thase months,
llowevor, the differcnce in choot growth during the above

months arc not statistically significant.

U« Significant positive corrsleticn is obtalned between
the poreentnge of shoot axbengion growth and the
pareentages of rooting, the corralation coafficiant

being 0.91. Establishmont of layers did not have a

elgnifiennt corralation with shoot axtanslon growth.



Tabls T. Jumbar of shoot growth oyclcs and its affaet on rooting and
¢atabllishrant of air-lqyars.

'Moan por Menn por Shoot growth  Mean por  Mean per Menn Ber
cent of cont of axprassed cout of cont of " eant of
. shoots shoots as necan shont rmoting. cotablishmaent
Honth roving rowling® percontagc growthit '
original (trang- (transformed
data) formed data)
data)
Pebruary 74 60,00 14.24 22.14 74 48.78
Marych g0 T3.62 13.79 21.89 NE 45.45
Aprdl g2 731 14440 22,38 69 4£8.39
Hny 56 48.5% 9:09 17.66 - 48 42.35
June 12 15.94 375 11.23 37 T0.41
July 0 0 0 0 27 76.92
fvguob 30 26.95 4.49 12.20 42 50400
Soptembar 38 358,03 3419 10.36 -46 45471
Oc‘tf)b&r 20 2‘ .00 . 5.70 13092 46 58033
Fovembar 66 54.51 9.91 18.44 62 46.15
Derecnbar 16 15.69 g.76 18.28 48 -
G.D. . L]
0.05 18.85 T«94

*dnta wvare transformed for etatistlenl annlysis by uoing angular transformation.

LY
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Hedee grafiing

As an alternative mathod for alr-layering, wedge
erafting using pracurcd shonts and 8 months 0ld scedling
stocks, was tried ans an observationnl trial. The grafted
plants wars kept under humld chamber and the observations

talten arc prasented in table 8.

Table 8. Particulars of successful grafts obtained by
wadge grafting under humid chamber conditions.

Month nf Ho,0f Peroentnge Parcontage Percantnge
grafting seodiings of grafts nof grafts of grafte
grafted gprouted. dried after obtained
initinl aftor

sprouting. hardening.

February 20 g0 20 70
March 20 80 15 . 15

in Februnry, 90 per cent of the 20 grafts prapared
bhave sproutad, bubt after bardening, only 14 grafts are
obtained racording a percentage suceess of 70. In March
though 80 per cent of the grafts have sprouted, onc of
them has dried up during the course of hardening and only
15 sucocassful grafts are obtainad in March. This works

out to 75 per cant succasg.



Plate-IX., Mist chamber






Plate-X. Wedge grafted cashew seedlings

Inside the mist ohamber






DISCUSSION
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PISCUSSIOR

Standardication of an offactive mathed of vagatative
‘ propagnfion of oashew bag &raﬂn the atbention of a number
of selentiste from tha carllest days of cashow rasanrch
in our country. &mbng thé dif;éreﬁt nathods of vegotative
_propegation trieé in-dashaw, éi?-layaring has boon found to
 bo the slmplest and effoctive methed of vegetabive
propagation ﬁnder.Karala caﬁditions. ﬁow&vdr, tuls mothod
has nnt found favour with many growers, due to ‘the bigh
dégrae of mortallty vhen the alr-layors are planted in the
f£iclde Tho prossut studics worc undor-takon te £ind out
the factors rasponsiblo for tho poste-scparatlon mortality

of the cashew alr-layers and to improve the taohnigue further.

The results of the precent studlies indleatcd that the
bess parioé'fnr alir-lnycring in cashevw was from Februaxry
‘%0 April undor Kerala conditions, and 0 o leossr exbent
in damunrye 'Evenﬁhnugh 62 per cend rnotihg e ob#ain&d
in Novambery it wns not suitable from the point of view
of planting in the ficld ap ary months followed Gthis parind.
Junc and July wore definitely umsuitable for layering, as
tue rooting obtained in those montbs wors only 37 and 27
ver cent respoctively. The favourabla raaﬁnnealto rooting
commanaad with the month of Auguet and lasted i1l May.

Theae roasults gonernlly conformed tn tho findings of Rao (1958)
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who suggested the bont scason for alr-layering in cashew
from Augupt to April on the West Coast. Aiyndurai (1968)
nlso reeommended the perdlod from Octobar to April for
alr-layoring.

Tee datn also showod that the percontago of shoots
in filuoh were also noximie during the period from Pebruary
to April. ‘The low pereontage of moting in June and July
might ba due to tho fact that the trees ware in an innctive
rhase during thésa monthse The pmduction of new flush in
April mavked tho beginning of the succcesful phase of '
. ronting., The degree of succass in ronting inersascd with the
. dovalopmnont of the anotive phase of growths In Novembor, 6O
par cent of the shoots wors in flush and the pereantasze of
rooting inersased to 62 par cont from 46 per cent in the
pravicus month. From February, tha plante were in the pesk
pariod of grmuth ap evidenced by tha parcentage of shante
in flush. Thase rasults £ind support from Roo (1958),
Ailyadurad (1966) and Northwond (1964) who have raepnrsed
ainilay rasulto. In 5ll thaese casos bast rosults wers
obfained whon the trees wors in the pank parind of vaegeiative

grovth.

The sultability of the months of Fobruary to April for

layering ie further cuhanced by the fact that the layers
praparad In those wounths, espsolally in larch and Aprdl will
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-~

b rbady “or separation and planting in June and July'which
ara the huavy roinfall mﬁnths in Kornlae

It wag nhaarved in the prasent studies that thers wag

poaltive corralations batwesn the nean naxlmum nonthly

témparaﬁura and tha paraenﬁﬁge of rooting of air-laysrs

in tho rospoctive montha. Rao (1958) obiained mAximum SucCoss
in air-layering at Ullel during the ot weather period,

The effeet of temporature on rooting vas sxplained by ‘

adarsh Bala gt pl, (1969, 1970) ns due to the enbilicabion

of stareﬁ and otber food moterials present in tho shoot.

The aotivity of starch hydrolysing enzymes was dapreaée&

by low tomparaburs, causing inndequete supply of food
materials for mooting (Nanda 1575)« Poor rooting was

obasvod whon the tomperatuve was low (Handa, 1975)

The Percentags of rooting wna faunﬁ to bé nagajively
corrﬁlgted with the totsl ronthly rainfail, The uvasuitablliity
of rainy montha for air-lay@ring in cashew was raported by
Rao (1958). Tils may be duo to the fact that the trees were
more or lass in an ivective phaes in June and July, the months
of heavy rainfall'in Rorala. The effeet of malnfall gsocwmed
0 ba indircet coneidering the resulis roported by MNorthwood
(1964} who obtaingd bast results in alr-layering of cashaw
in éanzania duriug the ralny eeascn wvhen tho traes wore in

flush, During the hot weathor period in Keraln she trocs
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were in active growth and the rooting was maximum, Thig
suggeated that the physlological cnndifinnm of the laycred
phoots datermined tho sucenss of rooting of the ailrelayers.
The affeot of temporaturs on rooting might be determined
by the oxtent to whieh 1t aotivated tha growth cyelas of |
the shaot;.

Plant grawith regulators bave beon oxtonsively used for
‘rooting of air-layers and cuttings in meny plants. In the
prosent studiscn also, trials on this Aspect wers under-taken.
Againet 36 por cint succoss in econtrol, air-layarﬁ‘tieatad
with 250 ppm IDA and 500 ppm NAA Tecorddd a success of 72
per conte In respoet of the mean longth of roots, traatmont
with Iéa-zso pra was the bopt, while IBA 500 pprm produced
maximum nwnbor hf'roqts por layor. Further studles ars
roquirad to dotormine the moat sffeetive concontration of
IBA for rooting of cashew alr-layars. These rosulbs find
support fyom the work of Rao and Hesean (1957) who obtrined
bottor succens in alr-layering of cashew with Seradix-A
{containing IBA) than control and Chonkar (1967) and

Acharyn and Dash (1972) who obtainad battor rosults with
iIBA, both in the perdentnge of suoeess and in the numbar of

roota. Further, the benéficial effoets of IBA on the ronting
of mango air-layera bad baen roportod by EEVﬂfal vorkersg.
(Sem and Bose, 19693 Chonkar of. 8l., 19723
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and Basu ot pl, 1977).

The incronsad poreontega of éuncnss obtained by tresting
with NAA eonfnrmaa with the reports of incraascd rooting
of mangé'air-layera aa roporied by Singh, (i954) and
Srivastava, (1960).

~ apxine in genocral are concdmwd in the divigsion of
meristonatic cells, in their elonzation, in the dlffercntiation
of cambiun ingtials into root primordin end most of ail in
the mobilisntion of roacmwe food materials enussd by
onbanecing the aetiviity of hydrnlyzing ehuymes ané pasaihé
tho metabollzed sugars to the site of actlon, The increase
in rooting undex IBA vas oxplainsd by savaral workars duc to
A gregicr deplotion of sugavs fron the rond forming.r&ginn
{San and Bose, 19553 and ves escoclatad with the mebabolisn
of cnrvohydrates nnd prntein'(ﬁasuggﬁ‘g;, 1066y 1972),
Hovsver, an the changss in earbobydratcs and nitrogen
subgtances ara closely assoclatod with the roqE}ng of
alr-layors the incressad ot genorating capncliy of the
IB4 troated layors should bo counslderad in terms of intoraction
birbwoon mutritiony), hormonual, non-bormonal nnd possibly

other as yot un-idontifiad factors.

Toe concentration and time oi applicatinn of pilant

growth ragulators are also important factors. They etimulate

rooting boeauss the endogonous auxin producad by the plant
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\
ia 1n§ﬁaqnaﬁﬁ and pxogenously applied auxin raiae.it 0 a
higher stimlatory levels Tho production of endogsnoue
suxina ¢herge with the ceasons UWhon tho plants arg in an
aetive phuse of growth the iﬁvel of endogénous auxin is
found 4n bo bhigh due to high meristouatic activity

(Aﬁarsh Bain, 19693 ¥anda, 1970}« At that time thara is

no nesd n? sndogenous application of auxin whiéh somatioes,
may couss inhibition o ranting Yy raising the lavel of
auxin te‘eupra-optimal inhivitory laval. In ihe pr&sént |
study the spplication of plant growih regulniors t0 cashow
aifalayera wes taken ap in Decanboy when the treés vigre yot
to cntar into a vory aetive phase of growth. Considerable
incrense in rooting and bobtbaer developmont of rnoﬁ syetan

wera oblained by some of the trontments as montinnnd nlraadye

The highest porcentage of satablisboont of air-layers
was reonrded in layces treated with IBA 500 prm, Thie might
be dug to tho fact that the maximum numbor of roocts pér layar
wag produccd by this treatment,. IAA trostuzonts fallawad IBA
500 ppm in the pareentage of establishment. Treatment width
ILA 500 ppm ranked noxt o IBA 509 P in tho case of the
nuubcr of ronts produccd par layar. Th&ra acend 0 ba a
positiva corrclation between the mmber of roote and the
poeroontags of survivale. The average longth of rnnté par

layer did uot show such an affcet on sotabiisbments Iased on
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the abova observation; 1t eppearsd tbnt one of the romsona
for tho low poronntese of survivel of cashovw alr-layers might
be tho inndequacy of the development of root systom of

the layars.

Thara was no gignificant diffaryence in the pe&oentaga
af astinblishment obtained in the case of layars planted in
potythene bags with the solld medium suppliad with watrient
solutlion and layors planted in polythens bags wilth tha soil
padlun supplied with watar only. Howsvar Vhe parcontags of
cobavlishnmend was olightly bigher in $he formor cases In .
tho case of dlrecot planting in the ficlds the cetablishmend
wna slagnifieanily high vhan plantivgs ware dono in Jung and
July. OCbuarvations during the rsgaining mondhs vore net
comparabla beoauss, the atmespharic humidlty, which was
vital fox survival of the separated leyers was vory low during
those porlods. Ir Junc and July layers planted in polythens
bage rocorded a lower perccntags of astablisbment than those
plantad in the Tields Bao (1958) recormended dirced planting
in the fleld in dundé and July oinee layers plaanted in bill
grans conbnlners rasultcd in prograseive casualitics which
are particularly oovers in the dry weather perdeds. High
nortality of eashew sir-layers in the Pficld bad been roportoed
by various workers (Rao, 1958; Muktharjce nnd Manjumder, 19933

aud Anon, 1578).
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One of tho caucaes for the layeraé‘cashaw plants nnd
onduring transplanting might be the inadequate devalopment
of rnat ayetam; Visual obsexvations revealed that the root
syatcn conaiéted mainly of a few short and thick ronts;
davold of propar proliferation;' But layera preparcd in
Merch and Apxil vhen the traes were in full Lflusl hmd a
bottar devaloped root system with pors sgeondary and tertlaxry
roots. Sines ﬁhoae layers were planted in Juna and July,

thcre was bobter establiéhment in thogse months.

In tho prasgsent studios, pracuring of the layers ﬁere
donalby renoving thrase Lourth portion of the leaves o wock
bafors aeparﬁtion. Tho resulis obtained showed %hnt furthex
stcps 40 yeduon {transpivation may be taken up sinca layers
kapd in mist chambedr have glven a betber perecntnge of -
aotablishment as comparcd to layors kapt in the open conditlon,
The worke of Boso and Mandal (1972) and Singh and Dhar (1977)
supported this results The fine spraye of water allowcd
inpide the cbamber resulted in a bigh rolative humidity
surrnunding the leaf end also lowered the air temporature

along wlth the leaf temperaturs, lowering tha btranspiration

ratc,

In eashew, an active phase of shoot growth alternated

wlth a dormant phase. Thore bad baon an aetlve phase of

grovth from January omwnrds. The number of shoonts groving



27

nnd 3ho poreantage of growth word maxinum in karch ond
Aprdle Tho dorxaant phase donld b2 sald to bavd sbaried
in Moy ongkod Ly o vodoond pareoutnge of axtanaion goouth
af the ehoatss sgninst 14.40 por cont of oxtonsion growth
in Ap7ril, 4% wam only 9.09 por onnt _:i.n- Foys Tho numboy
of abnots gmsdng reduced tv 96 por 'qga-n'a i Bay from §2
por aonmb in Apriils Tho dorymant phase continued in Juno
and tho growth was practionlly nli in duly, Baw growth
stavted agnin in suguat (4,49 por cant) and oontinned €111
Apzil,

In ta¢ prasont atudy, bo definitc dyoleo of gaowth wan
obicrvod in onshaw, The grawih sacacd o bo cantinucus Lyom
August %o Bay os obsorved by Ran {(1958) an iho wend coante
This mpy bBO dua o the faot Ghat ths troom ineludod in thome
miudics wora oaly abould § yoars old and condinusns grouth
vas n fenture of such juvenile txoes, In grown up trzos of
gwer 20 yeare in ago, dofinils growth cyolos of sanots nrn
a060s  Shoownding on shnnt exdonscion gmwﬁx in individunl
shaots show that the tormiunl buds of individual shoots show
dstinite grovwth @yolagy o poriad of growih nltornating with
n paricd of un giowihs SiRilnr obzorvstions bave bosn zade
in antge by Fokasono {1058) in Hawaid and Holdoworth (1963).
Bu% though tho individusd tamalnnl buds bhrve showa defindte

pazieds of giowth nad capantion of grouwth, 3% was obonyvod
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in the pressot study that the sine of activa growth phase ,
and ecsontion of growth wove different in individual shoota,
But the tree as a sholt bad no dofinlte perieds of growth
and doropancy. Apard ﬁram the twn or three ponk poriods

af growth, stray shwol growth bad besn reporied to occur in
almast overy month undar favourable conditions in Yanzania

(Arclem, 1969).

‘The perocntnge of stnobt growth and moting in diffcrent
months was found to ba pneitively and signifleantly
sorrolatcid. The rosults obtained showed that reoting wasg
govaorned by yhysiological factoys inhercnt in the layered
ghantn. This found suppors from Arzles (1969) view that

active crowbh phase determined the sucecos of layering,

Ronting is rolated to the mobllisatien of starch
(&darsh Bale ot &L, 1969: 1970). The staveh contout of
the shoots exhiblted variation in couformlty with the
growbh cyclas {(Nandn, 1978). Tho disappéarence of starch
vas cloacly relatad to the activiiy of hydrolyzing enzymas
causing mobllisation of rasarve food materials. Thus the
hydrniytic activity was high whan mooting was profuse
cauging more mobilisation of food matériale, This alen

could oxplain thé prnfuse mating of alr-lnyers whan tha

treas vers idn active gmwth,
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dmong tho dlfferont propngation methods rep%rted.
'it 1s'avidan$ tha{ only ale-layoring and apprnacﬁ grafting
have beon subjcetsd to dnﬁailaﬁ‘inves%igatinns éb ior.
Varions notheods of grofting and budding bave bgén raportad
to bo alfoetive and coonomle wethode of propagations But,
thésﬁ methods are yat 40 prove successful on a ficld sonloe.
Beonomio exploitntion of thasa methods, thorafors dascrve
furthor gptudies. UWlth this objective, wadge grafting wvas
tried in the months of Pobruary and March under hunid ehnmbor
eondijions. In March, 75 par cont suecess wns ob%ained while
. in February 70 per cent sucenss was racorded. Ysdge gratting
hé@ baen reported to be sucecssful by Bhandary gh.pl (1974)
on 21 days old cashow saedlings in Tangaloves Howaver, this
nethod has tn be Lurthir standardised to adopt 1t in large

soala multipliecation,

It is obvious fram the above discusseions thaf the main
reasnng for the high mortality of cashaw air-layers are the '
inndaguate dovalopmmt af the roots in the layerad twigo at
the tima of goparation and the physlologiecal eondition of
the tulgo At tha time of layoring as well as at the time
of separation. The resulte indicatad that the rooting was
mich betbter wvhen the troca were in active growih. Thore
are also Jodications that the ronting ond csinblishmont of

tho layers ean bo iwproved by waing plont growth regulators
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(IBA 250 ppm.and N4 SO0 opwt) et the timo of layering.
The optimum timc of layarlog was frow February to dpril
and that for soparabtion and planting in dune-duly, ;Eurtﬁéﬁ u
studias are aceosoary @o ptandardisc walgs grnfting as an |

asffcetive nothod ol propagation foxr onshes
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GUMMARY

Studice on alr-layoring of cashaw with the main objcetive
of roducing thelr post-separation mortnlity vers undertakon
on fouy yoar old onshew traeo ant tho pain cappus at
Vollanikkarn of tho Kernla Agricultural Univorsity. Uodge
gratting vao also tried ac an altsrnntive mothed for
alr=layering. The rasults of those studice ave sumzardsoad

‘btlow,e

The bent poriod for nivelnyaring in cnshaw wan from
Fobroary to &piil undoy Kerols cnditions, vhich coincided
with tho perind of oaximum numbor of choots in flush nn the
treee; Taoae montha of layoring tnd the added advantoge
thet the lnyors will be roady for planting out in tho flold
in Jun: and July which ares the noet suitabie months for
planting. The lbwnst gnrcentnge‘sf moting wns obtoingd
in Jnlya Porcontage nf mooting was oigndificnntly nnd
positively corrclatad with the nunmbar of choots in fluoh

on the trae at the timo of 1ayrr1ng.

Rooting wne pooitively correlabad with nean zaximm

temporature and nrgntivaly COrrs dnbed wibb tntnl rqinfall.

The: appliecation of mudrient enlution to thn,plnnting
. nedium in polythenc bad somd benoficinl offects in tha

astablishment oeparatod layera, ‘but tho diffrranons wars



62

not eignificant, She cotnblishaent of layers was bigher
in iha cnse of layers planted dircotly in the field during
tha hish mingall minths of Juno and July. A signiZicant
positive enrrolation oxisted botwoen the porcontsge of
catnblishecnt of alr=layors and the rainfall,

Loyora kapt in miot chambor showed bottnr cstablishment
than layers kopt 48 tha open onndition,

 Trontzent with IBA 250 ppm and FaA 500 ppo produced
tho mnzimun'numbnr of ronted nir-laycrs, Trastoond with
IBA 250 ppm wna tho bast treatmant in raopoct of the monan
1ength of mots whila IBA 500 ppe produccd Aho maximim
numbar of roois por lnyer., Tho hishest porcontage of
eotablichaent wns rocorded by layors troatod with IBA
SG0 pp=e

in ecnehow, AR notive phose of shoot growib altormated

with a dormnnt phast in individunl shooto. 4An active phnse
0l growth in February tn april wns £ollowcd by & dormmant
phasae iAn June nnd Julye. Honewsd shantd growth comacnecd
in Avgust nnd continuad $111 Mny with verintion 4n $ho intonnity
0f growth,

dadgs graftting on eight onnth old cnshev sandlings
gave 0«75 por cant suocaas in Fobrunry«liareh undor humid

chanbor cnnditinne, $ho sigthod nocdod furthor standardisation

for adnption on largs conlo multiplication,
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APPENDIX I

Annlysis of variance for rooting of air-layers, porcantages

of :Blu'sh, ghonts growing and shont growth.

MBAN SQUARE VALUES

~ Par cent

. Rooting Per cont Per cent
Source at o £lush shoota shaot
alr-lnyer | groving growth
keplication 4 1.42 125,46 350.63 538
Montha 11 t.22%%  4860,49%** 2062,78#% 336, 20%*
Error 44 0.17 52,65 218,91 38.81
C.D. {(P=0.0%5) 0.52 9.24 18.85 7.94
wegionifioant at 1% lovel
APPENDIX I

Annlyeis of vazianco for esbablishment of air-layers.

MEAN SQUARE VALUES

C.D,

Source as Establistment of
air-layer (P=0,05)
Months 10 1323072 2.12
Trentoent , 2 310, 11% 4.76
Erroy 20 28,70

*aignificant at 5% lavel



| APPENDIX III ‘
Analysis of variance for plant growth reéulatnr treatment
MBAN O9QUARE VALUES

Pcr cont lMean ﬂb¢~o£ Hean

Source _ af rnoting roots angth of
: roots
Roplication 4 0. 0.08  0.25
Treaﬁm&nt ;' 7 - 0,30 1.07* 2.37%
Error . . 28 0:07.' 0.30. 0.21
C.D. (Pe0405) | 0435 0.71 0,57

* Significant at 5% loval
#» gionificant at 1% laval

APPEIDIX - IV -
Corrolation batween weather factors and the ronting and

establiohment of layars

Weather Rooting of Istablishmont of
parancters - layers layors
Rainfall - 0.7246%% Q) + 79506 *#
Mean maximnm tcmperatures 0.6824;

# Significant at 5% level
#»# Significant at 1% level
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ABSTRAGT

Invostigntions on the difforant aspacts of tho post
separation mortality o2 alr-layors wore oarricd out on
four yoar 014 oasbcw troes at tho main campus at Vollanikkara
of the Eorals Agriculturnl Undveralty during the perded of
Pabruary 1977 to Juno 1978. Alrelayering was dono at
. foxtnightly intervale and obscrvations on the shoot growth
wore rocoprded to find aut whether thers ias muy corralation
batwaan ronting of alr-layara nnd tho shont growth oyclase,
Wodgo gratiing wne nlso trisd as an altornative mathod
for nlr-inyoring,

oo best tims for alrelnyoering 4t onshaw was fron
Fobruary to April at which time tho trecs wore in active
growth phaxa as &ndlceated by the caximon parcantme of aboot
axten:aimi growth, Parcentnge of woting in difforant manthe
wnp posliively corrclinted with tho poroentago of sbnots 4n
flush and tho mta of shnot axtéminn gmw%‘ in the respeactive
ponthea, Rootlng was positively corvolated with onximom -

tomporature in the rospactive mouthe and nagatively correlated
with total rainfall,

Zgtablistnent was boattor in layors planted in pol&thane
baga with the medium supplled with nutrient solution n»
comparad with plants mnt supplied t_-rith nutriont colution;




but the Aifforencos wors not significnnt, June and July
which arn tho hanvy rainfall sonths in Keraln wore tho
bost months for planting out aﬂ.z:-ln&a'ra dﬁﬂ.rﬂotly in tho
fi0ld, Tstablishrmont uns ippmmvod by kesping tha lnyare
in migt chambaors.

Troatucnt with IBA 250 ppm and BAll 500 pps produced the
maximmm sunbiyr of moted ai:hlnynm. Treataont with IBA
25 ppa was tho boot in rospoct of the coan longth of xooto
while IDA 500 ppe produced moximun nuzber of moto pox
lnyery The higheat percontoge of aotablishmont of a:lr-lm}nm
wan racordad by layors trantad with IBA 500 ppm.

Wadge grafting on clght nonth 0ld eashow pondlings,
though nended furthor standardiention, gave n hattor succoss

in Marceh comparasd to Pobrunyy.





