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INTRWUCT LU

Hango "IThe king of fruits" occuples a pradominent
place among the fruit crops grown &n Iniis. The wverietal
wealth of manjo in India 48 very grest anc Kerzls hus
its distinction of roducing eaprliest mengoss in the
countey. Since mango is highly heterozyaous dus to eroes
pollination multiplication of selected derirelh:le vonristies
could be noseible only through wvegotative methods of
promagstion. Among several methode of vegotative
propagation the most camonly adopted methods are inarciing,
venacr grofting and stone grafting., Howaver, the oniy
mathod conmapcialiy acomted in Kerula Ls Anupcaings. But
this technigque possesaes sorious difiicuities esecially
when mothier tre: s selectat £or scion shouts are scattered
or spread in cGiutuent locetiune. horeover, this is time

consuming, looorious shu expensive.

The work initiated 4n the bgparticnt of Pomology
and Floricultupe, Coliege of Hortic.uiture, Vellenik-ara
during thes ner-iod £rom ay 1982 to June 1585 had reve: led
that thore oxist groat coszibilities of adopting stone

grefting on a comrercial ceale in our state. The offoct



of seacon, weouring of acion, age of stack and seion,
lemgth of scion, covsring the grafts with polythene

bage and conlicetion of funjicides against dieback
disoase were stucied Ohungamm, 1984 an® Retan, 198%),
Pame anctondcoi studies wers aleo oorried out to £imd
out the various st.ges of graft union. Lut in the
zafiler ctudio: only one verlety Heeium wa:s nade use of
g scion misterisi. Thuc in cango there exlsted & need
for furtiher stucies to £ind ok thw susyonse Of vagieties
to stona yrafting Lefore recomisnding this noethod for
comerciel popid nmitiplicuticon of true to type progenies.
ilgance the present sorieoc of studies were carried out in
tha Denartment of Pomology and Floriculture, College of
Horticuiture, Vellonikkars during the periocd from

Fay 1935 to December 1936 with the following objectives.

1. To £ind out the rersnonre of zolected six
varietise of mango viz., Mulgon, Priup, Bancemapmelly,
Hundapne, Banglore and Alphonso f£or stons grafting.

2. To staendirdice tho longth of selion for

stone grafting.



3. Petuiiad anstamical stuier Of graft union
of ali the above sclocted varieties to find ocut the
diffsrent stuges Of greit union and tiue possibie reassons

for stock scion incompatibiliity.
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REVIEW OF LITERATIRE

The rescorch during the lsst decades have
completaly revolutiocnised tha method and tuchnigque of
mango xopagetion. The commsrciul mothod of wango
propagution in India 48 stiii inarcalig dasg#t@ its
various dravbacks involving severXul exgeonsive Qpuluticig.
#opoover, 4t 1o laborious ana ting cousundage "Ltune
groeftin or Bpicotyl grafting®™ thwe recontly developed
new technique hac manifold adventeges over the traditiomal
method of prosegation.

48 early as 1733, Troub and fuchter made use of
snroute” mango stones for grefting in Florida. sctively
growing mange sealinges of 2 to 3 weoks old wer» uced as
rootstocks for imarching in mango Si-vh, 1981), These
works led to the develomment of & new simnle and economic
method of »repagation in mengo vis., stone grafting at
the {tat:- Horticuitural Research ! tation, XKpishne Nagsr,
vest Bengul (han gt ales 1969). Shus it creat:d a iot
of interest among other Fesqcarci wogkers in kikila and
shroad who hed tgpisc thic technigue wita Varyiny deyress
of sugues: WJW sl Rethoro, 19703 beuoes anc
Prasad, 1979 Potol ang amdn, 1376 Gunjato amxi .imsye,
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19767 Singh and Srivastave, 1991 an® Thomae, 1781},
Howgvar, only very recently this technigque wears employed
for the commercial production of Alphonwo mango grafts in
the Konkan region of Meharashtza (Gunjate gt al., 1982).

The litorature on soms Of the factors affocting
success in different grafting wmethods wa: revigwed and
agranged uncer the foliowing heads.

2.1.1 Stone gpﬁftigg

In Gujarst Agriculturel Univerzity, Anand, Patel
and amin (1276) found that :zuccess in stone grofting was
directly related with humicity and minimum temderature
within the range of 23.18%C to 25.87%. nhaksl (1979)
obtained a grefting success of 535 to 65 per comt during
Juns to Sentomber. ManSal (1979) reported 60 to 90 mer econt
succee:s Suring July to October for ntone grefting in mango
under Bihar conditions, while Upadhays and Guotc (1979)
obeerved a cuccess of 00 to 85 per cent when stone gragting
wa: done from Juliy to August wier basti conuitiung.
sStudiies conuctad by bengale (1v80) unuer Konkan conditions
recorded a waxloum succes: of 61 to 70 wr cemt for stone

grafting in mango curing June to setailer. The wonericial



effect of June-July season for stone grafting in mango
war cobserves by Maiti and Bipwas (1980) when they got a
eucces: of 96 per cent under ¥West Bengal coniitionS:
However, Hagawekar (1581) d44d not cbserve any significunt
difference in spro.ting of mango grufte done during the
monthe of June, July or August. The sdgnificent efioct
of cousoh On the spoling and cuxvivei of ctone graits
were aico studied by Gunjete gb ake (1982) vow Koteche
(1982) .

Stwiles conducted by Dhungena (1984) reveaiod thot
stone grafting could be best done Juring tho month of
hugust under Keysla conditione. He obteined maximm
succans of 69,33 per ot during August vhan grafting was
done uring the, wriety Neelum as scion shoot. Desal ond
retil (1994) confucted stone grafting in mango invide &
glase house any” obzerved higheet suCcess in the month of
July as there wvas pevelence of mors temnexuture (41%)
snd humiciey (83 per cent) inside the glase house. Reddy
an: Kohlii (1945) in their attempts to steudaxrdize the
method of stone grafting in mango under Bangalore condition
abcerved that high bumildity end taupercture were associated
with & better rucoess in stone grufting. They oktalned
a cuctas:. of I8 oer cant for tie variety Totapugi, whan
grefting was <one inside the mist chamber.



In cashew, Harmekar {(1930) found Merch-Areil as
the ideal sasron for stone grafting under Komkan conditions
while Nagabhushsnem an” lichan (1292) from Cazhew Ceed
Farm, Shantigodu, Karnatak: reported painy reazon &s the
best time for stone ¢r.ofting. They stated thut high
humicity and heavy procipitation during June, July ami
August monthe baé¢ beneficial efigct on graft unican. Trials
concucted ot Cochew Resacrcn utution, hoedskkathers, Kegaia
revecied March to kay as the most congendali sue.on for
stona grefting 4n cushew.

2¢1e2 Venaasr grufting

Almed (1964) reportei thet veneer grofting in
menge could be bhest done furing the sneing rether than the
gutumn. Mukherjes end Majumdar (1764) observed a success
of 76 to 96 per cent in all the varietier of wngo tried
axcert Tangre during the menths of March to July under
r'elhi coniti-nsg. A grzdual decreane in graft toke was
noticed from Ceptamber ormwards. Sukla {(1964) cbtained a
eucces: of 80, 60 and 30 ner cant rerpoctivaly during the
monthe of Aucust, Yepntonber and March for venser gr.fting
in mengo, cv. Kepgar uncer Gujurat conditicas. Bhamnbota
gt 8d. (1971) obtuinuc 96 per cent success £or venser

grafting in .ango ducing Juiy, snd 83 per cent success



during August under “eharennur conditions (Prarad gk 8l.,
1973). Cunjate gt al. {(157¢) obtained 76 to 34 per cent
succes: for vencer grafting in mango during the neriod
£rom Mapch to key but tha grafts prepared Guring the month
of May fciled to procvuce cufiiclent growth 8o as €O

piant thom in tiae £ieid during the monsoon ssason of the
same year. Therofor:, Magch to Axil vwas Cousideled as the
optimy: soason for grufting. Hem and: List {i583) An tisizr
axperimont: on vaneer grafting in mango ov. Deshehagi
observed 100 per cent take vhen grefting wa: done in June,
July and saugust. Singh gt ale (1983) slso strossed the
sign’ficent effact of scecon on vencer grofting in mengo.
They obtuined a maxnimum succas: of 75 to 72 “or cemt
during rainy sewson of Koy to June vhile soccer? wvas only
16 to 20 »er cont Auring Nov-~ber-Dac-aloer.

In cerhew, "adnie gt al. (1974} obtained a
maximum succes: of 60 per cent Auring July for vonser
grafting and the percentage of succes: was graduslly
pacucec to 53.3, 13.3 amxxi 6.7 por cent pecirectively during
the nonth: of June, Aujust and Geoptomber. RO anc Namblar
(177) regsogtod that in Bast Cosct of Kersia Junc to
saptember wa: the bast season for venser Jgroiting in
cachew whan they obtuiied a sucees: of 50 o 96 or cemk.
Ruo «nd Regubhushenam (1377) foun: monsoon se:son ac the



moet suitable for veneer grafting in cachew under
Karpatalkn conditions. Thay obteined 85 w0 26 per cent
teks Jduring July. Dhandeg (1973) noticed 36 per cent
success during Hoveomber to March and 96 per comt during
redny seeson vi June-July. Triasle conlucted et Cauhew
Ressarch Station, iwdsRiethars poveusiod a .uececs of

56 jer cent curing Juia Lo Septonder Wenodurun gh fkes 1973).

2.1.3 Imrching

The succecg in inarcaing 18 also foun to be
highly influonce’ by weather conditions. Unver South
Indian conditions the hect time for inorching wae found
to ba from February to July (Naik, 1M1). Telukiar and
Ahmed {(1965) revorted thet inepching in mango during miad
ruguet wvac mort idenl compagped to mid Fentombaep, Cirl (10266)
also oheserved the cuperiority of ‘ugust compared to othep
seacsons for inmarcaing in mango. Singh gt gl. (1903}
found monsoon H2riod as the best time for inarcidng 4in
BanGO Unuer wuocknow comiitions.

In cuchew, Rao and Raeo (1757) obt.lisd a success
of 40 to B xr cuit £0r Analc.ldinyg curiayg vanuery to Hay.
Rao (lsud) repurtad 53 Lo 96 per cent succes. £or inurc.dng
in casheow curing the pericc from Juiy to becuber when

seven morths 0ic ceeuiing: wepre used a: stocks.
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2.1.4 Bide grafting

In Punjeb the most Ldeal scason for cide grofting
in mango was found to be during March-April or June to
October . (Kanwar an® Bajwe, 1974). UnfBer “acknow conditiong
Singh gt al. (1783) obtained maximunm success of 76 to 80
“apr cant curing Auvrucet followsd by 76 ner cont in July.
Hovember and Degember proved uncuitesble for carrying om
gide grefting when the sugccees wae only 8 to 12 ~er cemt.

Reo gt al. (1957) mastnuf tried side grufting
in ceshew dauring the months of February to hay with
70 or cent success. Nagabhushenam (1935) cbserved June,
Juiy and October & moat idesl months for zide grafting
in cashew. Valsasickunari gk ald. (19495) obscrved day-June
an Soptanbopr-Uctoler 28 most Ldeui seuson for side grafting
in cashew under Velianikkars condition.

2.2 Effect of age of rootstock on greft tuka

2.2.1 Stone gﬁ‘ezftm

HMafjundar an® Rathore (1977) develoned cuccescsful
stone grofte by grofting on young gorminating mango stonee.
Gunjote gt gl. (1776) recomended the use of 4 to 7 daye
ol germinating mango ctones as root stocks for stone
grafting in mango. Stonpe grafting in mango using ome week
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0ld seedlinge resultad in maximum graft toke (73.3

nar cont) and subesecuent growth of the groft @ olant.,
Singh and Spivastave (1981) obrerves 4 to S days old
se2llings as the most ide2l for stone gr:fting. Gunjate
at 8. (1982) con‘uctad trials with rtocks of Aifferant
ages and observer that stocks of less than two weeks old
ans. copery rad in coiour vere most suitcbie ac rootstocks,
vhungang (1:84) stasepdised the age of roukstock for stone
gr«efting in mengo unuer Velicnizkara conultions and
obt:ined 58 per cont suCcess wiwn yruitiag wa: «ono on

5 days oki seediing:. The age of roovtstock was o2yctively
Foiaeted vith purvivei rate. The curvivii rete decrauced
from 50 to 82 ver cont when the age 0f stock increased
from 5 to 15 days. Reddy and Kholi (1485) obtainad

% ner cant succefr vhen grafting was “one on sight doys
o0id roctrtocks. The initial sprouting of stone grafts

wee found to be high when 6 deye 0lf reeing: wore used
ar rootetocks (Patil an® Petil, 198%),

In carhew, studies conducted at Dapoli concitions
cevauled that 4 to 8 weekr 0ld seediing: could be used
succesgful.iy for stone grafting (Harmekar, 1980).
Hagebhushenam (1v82) suggestad the ure 0of 10 to 15 days

ol seediings a: poutctocks for stom: grefting.
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24242 Venoer grafting

Jegirdar an® Bhatti {(1963) in their attemmts to
£int out the affact of 2¢go of rootrtock on the cuccere
of voanger grafting in manjo obhorrved no significant
“fifferonce hetveen }the stoeks of differont ag= groups.
Ona to two yesr ©Old ceediling:s were found to be the most
1dz-1 es pootctock for venesk grafting in mango (.imaye
e “hadale, 1868 Rejiut anc Hapibabu, 1571 Prased gk Wb

1973 and Lingh an: brivastava, 1973).

in Cashew, rhadndis gt fdk. (1-74) obtained mexicum
success (60 por cont) on five months OL4 seediiings.
Hembiar (1976) mede use of 10 to 15 months old seedlings
a: routgtogk: for voneer grafting in cashew.

2.2,3 Imarching

Burne and Pyroyag (1921) from Philippines reported
that 3 weeke old reodliinge wore best cuited for inerching
in mango. Naik (2741) etite” thet 4 months old seedlings
could ba ured ac rockstockes for inarching. finch ané
Singh (1986) foun® rani® union when 2 to 3 weske old
seadiings were uced a8 goReotocks for grefting. Maghwil
and Singh (1:62) obregvec the superiority of two monthe
0ld veedidng: £O0r inarching in Dangd.
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2¢3.3 Side gteﬁuog

Sahand (1932) recommended & hoight of 15 to 20 ca
on the root ctock: for side grefting in cashew for
obtaining meximum success.

2.4 Effact of thickness of rootetock and ccion on
graft take
2.4.1 Etone grafting

Rajput and Haribsbu (1971) renorted that in mengo
the stock and escion of uniforn thickneses wa: nost ideal

gor stone grafting.

d.4.2 Vuneer graiting

singh ang orivasteve (1979) stuted thet stock
scion combination: of girth 1.0 « 1,0 oy 1 - 1,5 om and
1.5 « 1,5 on, were most suitabie for veneer grufting

in mango.

2.4,.3 Ineprching

Moghail an’® Singh (1762) ueed rootstocks of
three differont girths vig., 8 to 10 mm, 1Y to 14 mn and
18 ¢to 17 mm for grafting an? observe” no sAmificent
difference in success between stocks of various thickness,

Giri (1966) in his experiments with poxtctocks of varying



girth for inarching in mengo obsarves that .srcentage
succase was significently high on seeiings of 1.3 to
1.6 o girth.

Azoenso and Hilheire (1273) obtaoined 100 per cent
taeke far splic» and cleft grafting of cashew with stock
an? ccion of 3 to 9 wm Siameator.

2.5 FEffect of ag» of scion on graft toke

2,5.1 Stone grafting
Bhen gt gl. (1969) used remi maturn torminal

shootr ac sciong for stone grafting in man;o unier Vengurla
conditicns. bBut metupe defollated scion: of 3 to 4 months
old wopre £oun: to ba most Ldeal for stone grifting in
HANgo unier Konkan conditions Gunjate gt a4 1976).
Phakal (1572) in his expafients obscivel tiut sqion shooks
of uge wore thau J Loutls weke WOt wultible Loy stous
grofting. %he succoss in grefling wae foxy: to havs
fucreas with incresse in age of scion. CIhekrebarti and
3adhu (1734) cuguested to uze 1 month olé scion shoots

for stone gr:=fting in mango. Hagoweokar gt sl. (1934)
obtained s grafting success ronging £rom 60.6 to 63.00

nar c-wnt with the ure of terminal an? =<ud torminal shoote
ac sclion in stome grefting of mango. Thumgana {(1958)

unfer Vellanikxaps condition use” four monthes 617 scion
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material for stone grafting in mango when he recorded

a succers of 61,33 ner cont.

In cashew, Nagablmshanaem (1942) nueces~fully
conlucted stone grofting using the terminal shoot- of

crevious searonr growth as scion.

252 Veneer grafting

Mukherjee an Majumder (1964) cbteined maximum
succec: for veneer grafting An zango (88 per cent) with
3 months 0id ecion shoots and the grefting succee: wvas
only 12 »er cent when scion shoot: of aga iy to Py months
were usec. Iin veneer grafting of mengo succes: paefcentage
could be considerebly increased by the use of moture
scion wood ac against fmmature scion (Jagircer and Bhettd,
1968) . Singh and Spivesteve (1979) recorded maximum
success with 6 monthe old scione as against scions of
1 to 3 months age. Sinch g pl. (1993) obeerved thet in
rango 3 monthe o0ld escion rhoots were moot ideal for

vonear grofting,

2.6 Effect of length of scion on graft take

2.6.1 Stone grafting

Bhen gt wi. (1969) obsorved the leneficial effect
of usin, 10 to i3 om long sclion: for stone grufting in
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mango. shakcl (1579) éiG not cbeserve any signidicent
difference in success botween scions of varying lengths,
Koteche (15ud) obtained maxitaun optoutim, Of grofts

(75 por cant) with 7.5 om iong scions. Chukfabaxti and
Bechu (1784) suggoeted that for stone grofting in mengo

10 cm long sclons werpe OBt suitsble cousared to § or 15 om
long scions. However, Ratan (1385) ocbserved 8 cm long
selions a2z most ideal for stone grafting in mengo ond he
obtained a geeft take of 87.%5 rer cant under Vellanik are
conditions.

2.6.2 Veneer grafting

Mukhorjee and Hojumdar (1961) obcerva” that for
veneer graftinc &n mengo 6® long scions with enlopged
plunpy terminal buds should be taken froam tepminai shoots.
Mujumdsr gt ad. (1972) 4n their experivonts on veneer
graofting with scione of diiferent lengthe runging from
2.5 tO 10 om Ouserved no sigaificunt difierence An success
with regard to lenyth of ascion, but the subseguent growth
of scions aftor grafting vas more with ilonger sciung.

Ram and bBist (:352) observed significemt citffeorence 4in
succass Nofecentige of veneer grafts with ccions of
“ifferont lencth. They obtained ¢ succes: of 20, 80 and
40 ner cent recnectively with sofion shootr of lengths 5 om,

10 e ond 1% onm.
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2+.6.3 Side msugg

Konwar anc bajwe (1974) reportoec thet ior wide
gruefting in mango scions of 7.5 om ienytin were most
sultuble recuiting bettar graft union.

2.7 Effoct of defolistion of scion on graft take
2+.7.1 Stone graftig

Defoliated scion shoot: alwayr foun® to rpe-ult
goo® suncers in stone grafting of rango {(Pereai, 1774
end Maits and Biewas, 1980). Cunjate and "4dmaye (1976)
observe? no zignificent difference in graft take with
and without cefoliation trettment of scion shoote.
Singh and Srivastova (1981) cbservad the superiority of
ecion shoot: defoliated 10 days prior to grafting as
against othor defoliastion treatments. Fatii gh alke (1934)
obtained maximuz success when 10 days .rior defoliuted
scion shoots were stone grafted on 4 days old rootstock.
vhungana (1984) rocorded Mghest percomtuge of &orouting
(78.% por cent) with 15 Gays prior defoliated acion
shoots and maxinum curvivel of (43.9 per cont) with
10 days prior defoliated scion shoots. However, Gunjate
(193%) 444 not observe any beneficial effoct of
defoliastion of scion shoot on greft take unider Konkan
conditions.
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In cashew, defolistion of scion shoots sbout a
week nrior to grafting was foun?d to be beneficiel
{(Nagubhushanam, 1282). Stwiies conducted at Cachew
Research Station, Madakkathara clearly revealed thmt

precuring of scion 10 deys prior to stone grafting wes
highly bensficial pesulting @ success of 57 to 69 per cent.

2.7.2 Veneser grafting

In venear grafting of mungo only 10 per cent
succes: wis obtalnaec when uniefoiiatec scicns vwersz used
for grafting (nukherjee and Kojumdsr, 1964). Gunjate
st al. (1976) obtained 70 anxi 63.83 per cent sprouting
respectively when defoliated and uniefolliated scions were
used for venser grofting under Konksn conditions. 8ingh
and Srivartave (1979) and Singh gt 21. (1984) sugge:-ted
10 dsys prior defoliated scion shoots for venser grafting
in mango uncer Utter Pradesh conditi-me. Dhungana (1984)
observed no gionificant difference in swrouting and
gurvival between 10 dayz and 15 days prior defoliated
scion shoots in veneer grafting of mango under Vellanikraga
comiitions.

2.7.3 5ide grafting

Kecshyap gt ak. (1973) recordec a graft take of
100 per cent when 10 days pgecured scicns were wsed fox



side gratting in mengo. But Kenwar o Bajwa (1974)
used undefoliated scions for side grafting in mango
whan they obtcined & sugvivel of 92 ;er cent.

2.8 Effect of type of scion material on graft tuke

2.8,1 Sctone grefting

Nzagewalkar (1781) gtated that for stone grafting
in mango, terminal or subterminai shookr could Yo ured
eucces:fully. He obtuined 63 er ernt cuccess with
terminil ané 66.6 per cemt succec: with subtarminel shoots.

2.8.,2 Veneer fo!um

Hukherjoe anc Hojuxiar (1564) cteinec 80 per cent
success with subterminel shoe and 56 Jer candt succase
witii Canalaad shooks as scloa £our veneer grulting in
mungo. bMajwadsr gh aa- (0572) obsetved thot venser
grafting o mango with sclone coliiected £rom non £flowering
shoots: pesulted 4n 90 per cemt success compared to
70 por cent with scions from flowering shoots.

2.9. iff~ct of grefeting methods on graft take

- De la Roche (19%3) suggested thet splice method
could be succes:-fully utiiiced for stone grafting in ramvo,
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Majumdar an’ Rathore (1970) trie” splice, veneer end
wadge grofting on 4, 60:“:8 day: old meallings and obteined
respectivaly 30, 46.6 and® 33.3 per cent success.

Pinheiro gt al. (1970) obtaine® meximun success of

97 per cont with cleft grafting commared tc other methods.
Bhanbota gt al. (1971) observed veneer grafting a: most
suparior method comnuyed to zide and clefit greftisn 4in
mango. bojumdar gt ad. (1972) compared splice, sadile
end wodycs grufting tachniques and obtained Letiter success
(30 @ur camt) f£or splice grafting compered to otiwr mathods.
Singh end Srivastava (1233) moticeu the suseriority of
s0ft wood grafting over veneer grafting. deur (i394)
oitained maxiaum per cent of suecess in soft woud grafting
as against Iipsrcidng, veneer grafting, and stone grefting

in mengoe.

In carhen, for large scale multiplication cleft
grafting war found to be the best m2thod aecording to
Nagabhustenom (1982), Valselakumeri gt si. (198%5)
commared the success in side, venser, wedge and petch
budding methoda in carhew and obtained 75 ner cent Succe:es
in wedge grufting commared to other methods where cuccess
wa: £rund to be very poor.
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2.10 Effect of vorieties of stock and scion
2.10,1 Stoune grafting

Lhakai (1979) eonducted studlies to f£ind out

the response of seloctod seven varietiec of wmungo for
stone grufting and obkuined 86, 85, 70, 66, 65, 64 and

61 per cent succes: pespectivaely for Kesar, Totssurd,
Pairi, Vanrcj, Fernandin, Gommnlur, cind Alphonso

varicties when used as scions. Meiti end Bisvas (1780)
stuflied the effact of 14 scion wericeties on stone grefting
in mango. Anong the varieties tried Feszli gave the
highaest percentage of suecess (%6 per cent) followad by
Ranipasand (94 ner ecemt), Kohinoor (70 mar cemt), Sefar
naeend (88 per comt), hn‘!aleo (73 mar cent), Alphonso

(76 par oant), lLangra (78 per cont), “emarBahishet@hausa
{71! mer cent), Himsager (60 »er cent), Anusem {88 par cant),
Bombai (50 ner cont) and Rizhenmbhog (2% ser cent). Kulwal
and Tepyce (19854) conciucted stucies on ctone grafting in
mango unier Akoise coniitions using eight scion varistics
viz., Vashehari, Ludhyoeda, Jehangdr, «angrc, HLusharaed,
Patri, Rejapurd anc Totopurl ancd obtuinagd o cUCCes s vagying
£ras 56 to 93 er cent for difiegent varieties. ~nOther
triul uvoldng lengre «nu Palri s: seion metericl resulted

70 to 100 per cont succes: initially. Ww. the
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ultimate surviwvel after 180 days of grafting was 14 to
S0 per cent. laximur mortzliity rate was noticed
within first 3 months of grefting.

studies condocted at Cashew Rescarch sStation,
hodakkathese, to £ind oUt tie response of diffaremt
praomicing types of cashaw €O stonhg grafting reveaied
masdiaug success of 8l.17, 77.16 and 71.6 per cent
rezpactivaiy for the types Bin 39-4, b 1331, and
K 22-1. #~nother trial on stone grefting where four
apomising tyoes of cashews were used a: rootstocks and
scione in sll nossible combinations revealsd no
incompatibility among the typer gmfted. Among the
“iffoprent tvnes used sp yrooketocks BIA 39%.4 and PTA 1301
apreared to be best.

2:.10,2 Veneor m!“.ﬂg

Studies comxiucted to £ind ocut the response of
three varietias of mango Vvis., .angrs, Dashehar ang
SamarBshichetChausa for veneer grafting in mango proved,
SamaxBahishetCiasuse a: the most successful variety for
veneer grufting (Almed, 1964). sSingh «nq SrivastoVe
(1979) evcluated the success in propagution of differont
scionh varistics on importont rootstocks in wango.
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Dashshari when used as soion on Kalamady rootrtock
resulted in 90 por cent suceees followed by Rakkare as
scion on Kelamacy (85 »mer cent). When Aifforemt
varietics wers used as scion on com::On rootstock, Ratusl,
Kallika and Chausa, pesulted 85, 80 an’ 35 ~er cent graft
take respectively, OStudies conducted Ly Dhungens (1vu4)
uncer Velianikimre conditions also revesaied thst there
was eignificant cifference 4D responusc of scion variotiss
to venger grafting An mango. ilud.m greft teke was
ohsefvad for the variety beanet Alpho:iso (46 per cent)
vhile minimun was obcorved for Banganappelly (16.67 per cent).
Bajpai gt al. (1335) used scions of two varieties, vig.,
Amrapali an’ Mallika for veneer grafting in mengo on &
cannon rootstock and ocbeerved that graft take and growth
of reion vere more for Amganreli compared to Mallika,
Kulkarni gt zl. 1975) from Pruit Rese:prch Stati-n,
Sangared’y elso revorted significant varietal d&ff@mnéa

in resnonre to veneer grafting in mango.

24.10.,3 Inarching

Naik (lv4l) obeegved differcntiai pe: onse of
vericties for inarcidng in mango. «secullsh anc: Khaa (1560)
observed maxin succecs for inerching in tone veriety
Langr. foilowed by Dashehsri und Samcr Babishet. but



Talukdar and ahmed (1965) 4n thelr stwiles on inarching
in mango using three varieties viz., lamnirs, Vashehari,
and Samer Bahishet gecorded highest success with

Samey Bahishet (71 per cent) as scion.

2.10.4 Sadcle grafting

Thoms (1931) conduated c=ad’le grafting stuiies
in mango using verieties Mabroks, Peter, and Julie ase
scion on 8 locel polysmbryonic rootstock and obtained
maximm success of 95 per cent for varieties Mabroks and
Petar anc 80 per cent for the variety Julie.

2.10.5 Soft wood grafting

Kalwai snd Teyde (1985 b) reported vagietal
diffecances in soft wood grefting of mungo under akola
concitions. Tho verleties like Pairi, Kesur ond
Panchadare Kelsa, showed nearly 100 per cesat success while
varicties like NHeelum, Locatel, wWcat-2, Totapuri and
Banganepoally, recoxded only 72 to 85 ser cent success.

2.11 Effect of g.xtm mterials on gmzt take

De 15 Rocha (1953) used Rubber bands coated® with
paraffin wax for tying the graft union in mango and obtained



26

better success. Asadullah anc Khan (1960) suggested
that for tving the greft unions in aoproach grefeing mod
placster wac ruperior to waxsd cotton tape. !'ukherjee and
Majumdar (1961) recomrenied the use of 200 to 30" guage
alkathons £1ilm for tying the graft unione in veneer
grafting. Urcéya (1976) stated that “uring r:iny season
250 guage slkatheng tape should be used for tving mengo
venoor graft: for effecting bettar union. 3Singh and
Srivastaws (1572) observed that gunny twine was much
inferior to white and green polythens tajse £or tying tie
veneer grufts in nango.

3.12 mmioi gmﬁt union

viclters (1232) obeerved tiat mengo bud was unique
in it:s netho’ Oof union with stock plant. Cohesion took
pluce oniy under the bark not at the sides. The bud wes
thus foun” to be corried upward on & cuchion of reapidly
A4viding cambium celle. Juliano (17941) sturlied the callus
dewalonment in gruft union of cleft grafts an® ohcerved
that firect sten in tha formation of graft union wic the
formation of cillus cushion in the gep through the
activity of the parenchymé of both bark and pith. From
this cilius a cambial bridge wa:s: davelopsd joining the
caxbiai end: of both atock amxi ecin. He observad thst



the initiation of callus tissue beyun from stock but

toe tot.l contribution of cellus by stock and scion wes
almost equal. Callus development usually initiat~d
£4rst 4n the berk. Zuthre an? Sharme (1946) studied
the histology of greft unions in mango varistvy Tangre.
Thay ohroxrved that excescive grovth of mronchymatous
tisnues (Callues) betwesn stock and rcion and Alstortion
of xylem alamsnte blocked the condueting vessels, Theee
factors later inhibitad thg movem=nt of watepr from stock
to scion., Robert (1949) stat:¢ that the imbdortant
factore detarmining the graft tzke was not tho nﬁturé of
the union but the genetically determinzd interactiun
batween stock and scion. Heeilng of & greft undon could
be considared as the healing of wound in iruit crops
(Bloch, 1952). Vetollsl anctomicc i stwiles revew.ed that
mango stem consists of an outer cuticic «né inner
epidermis, cortex. endodermis, pericycle, archxi shuped
£ibpe, resin cansl, shloew, cambium, xylam, uniseri: te
medullary roys, biseriate melullapr geys and pith cell
full of grumales Singh, 1960).

Wilson an' wilson (196)1) reported that when
goung otems wers wounded or graftad the cambium was

interrupted an® new vaesculser combia tended 2o ragenerate
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in the calius proliferating from tias wounded surfaces.

ihe position in which such camila regeneguted varied
accogding to the type of wound. sAuzemov oix: Jokwic (1:61)
obsorved that the degsee of csllus formstion veried
considerably between varieties and wes highliy inf.iuenced
by rootstock snd weather a@iﬁim prevaliled during the
previous growing season. Turkowse (1961) observed
exces:ive uniifferentiated callus or other irregulag
growthe at thw union of incompetidble conbinstions of stock
and peion, Ciz (1969) opined that 4incommatibility could
be diagonited through amatomical stucies after 2 « 3
monthe of grafting.

chimoya gt al. (1970) reported the pressnce of a
fungal myceliunm 41 graft union which seemed to facilitate
prorer graft union. Apstomdecal ctudiec concueted by
Soule (1.71) incicated the presence of £ive importamt
stages in the process of bud union enctomy oOf nango viz.,
Stago~1 (4 days) wound periderm deveiopments stage 3
(8 doys) « c-lius proiiferation and enispgement from cambium
resulting in f£ir: attachment of both stock and sciong
stage 3 (12 duys) - completion of cambizl bricges stage 4
(36-48 days) differcntiation of vescular tissue and
complete hezling of union and stage 5 (6-8 momths) -



29

formmtion of several gylinders of new tisrues and
lateral shiftino of the scion to align with thw stock.

Bsau {(1279) concucted studies on grift union
and obsarved that secondary growth and cambisl activity
were imwvolved in the psoper graft union formetion. Break
down procucte of dead Celié on tne surface of stock and
scion formed & necrotic layer. Intact G2iis next to
negrotic layers enlapged, divided anu formed celius tissue
widch £1lled the spece left betwesn the stock andi scion.
aventualiy the cambia between stock and scion hecame
comtinuous acrogs the csllus by the differentiation of
callius celle into ocambial cells wiich later formed wesculsy
tiscues. The callus preduction was noticed both from
nhloem ray and immature rey collsg.

Fahn (1982) cobserved that the important function
of camblum war to form callus 4in the wvoun® portin. He
further stated thut union of stock and scion was not oniy
through cambia but «lso through wood ruye which oroliferated
and took part in the greft union. Dave and Rao (13582)
stwdiec the cambiel activity in mango arc Observed that
radial growth of the tree was coutinmious ac cambium was
active alli the year round. Tungential civision in the
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cambial mones resulted in differen{istion of wescular
elsmentes. Climatic fagtors showed no rolstionship with
cambial activity. Ratan (198%) penorted four Aistinct
stagee Auring the nroceds of graft union in the veriety
Nealum. It was observed thet in successful grafts
callue proliferition com enced from S5th day onvards and
complotion of camblal bridge of the stock and scion wves
attained within 15 days aftar grafting.
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MATERIALE AND METHODG

The stuiies reported in this thesis is in
continuation of the earlier vorke Fone in the Department
of Pomology and Floricultuge during the norio” from
Nay 1982 to Juna 1985 with the cbjectivo of stundardiring
vaprious agpects of stone grafting in mango.

The nresent atudies on stone grafting in mango
wore carriec out in the Departiaent of Pamology end
Floricuiture, Colliege of Horticuiture, Vellanikkexe during
the pariod from iay 1985 to Decumver 13946 with the
following cbjactives.

1. To £ind out the response of sgiectod six
vagieties of mengo viz., Mulgoa, Priurx,
Bangenappelly, Mundappe, Banglora and Alphonso
for stone grafting.

2. To stanfardice the length of scion for stone
grafting.

3. Anatomical studies of graft union of all the
above solected variaties to £ind ocut the
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4ifferent stages of waling "rocess an” the
posaible reszons for stock scion incoretibility.

Expariment No,1l

For thase stucies the following six comuorclaei

varietice of manyo vere lLade use of as scion.

1. Balgoa

2. friur

3. Banganappally
4. Mundappa

%. Bamilore

fetone of three differ»nt lengths visz., 6 om,
8 cm and 10 cm were propared from sach of the above
virietic: for grafting. Opufting wa:s done Juring
July-Aujust on stocks roised from @ singio variety. Thore
were altogatiher 18 treatment combinaticis of sixn scion
varietic: at thres ciffer:mt iengths. Flity gmﬁs ware

preparad uncer each of tie treutimnt Coibisuti.n aond tus
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trial was 1laid out in completely randomised decign.
Totel number of grefts prerared for the ctudy was 900,

3.1.1 Raising of seedlings for rootstock

Mango stonez required for raei:ing the rootstocks
wore collected from a single variety. Heaithy, uniform
weli developec, plumpy stones vere se.iected and sown in
£lat pocition in raedsed beds of sige 2 m x 1 o prepurad
under partici shade. The stuone: ware &own in iLines et &
spacing of 2.5 e x 10 em. & thin layer of sanx was
s reed evenly on tiwe surface of the nursery bed. In order
to avoid th2 termite attack BHMC 10 per cont dust was
applied arow! the seed beds. Sowirg; was dons on 2lst
May 1985. The Ledc were always kept zt 2 well moistoned
conition Stonoe started sprouting from 2nd week orwapds.

The healthy vigorousz reedlings with straight
gtout enicotyl wers removed from tha murcery beds five
days after eprouting 8long with the seedstons without
chusing any injury to the root system. These seedlings
wer: then trancplanted in polythene iags of zise 20 o x
15 cm fil.2¢ wit potting miature con:zisting of ¥k,
sand am sodil in 28i8l patio. Ghe Lagyed zeediings were
kept under partic. :uade.
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3.1.2 Selesction amd grepnaation of scion shoots

Healthy, AQireace free, wniform mothor trers of

10 vear ol were loctted in the mango orchard at
Inctructimel Farm, Vellsniklar<. Terminai, matupras,

3 to 4 monthe old ghoots ©f 12 to i%5 cm iong and 1.5 to
2.5 cm thick were selecteod from the mother trees of ail
the above mantiuned six veriotiecs. Defoiistion wae dons
by clipping the loaf portion keeplng thae Jetioigr Litact
on tho twig. wofoiietion was aovne 10 deys aheed of the
grafting operstion apd suggested by Lhunguna (2 98&) .
Selocted scions wers Gt back at approiariaie i@mm of

6 cm, 8 e and 10 cm for doing yrefti:g.

3.1.3 2Method of atcngizafug

The genfting wae done when the seedlirge were
astablirhad in nolybags within £ive to ten daye. The
claft pethot of grafting was efontad,. Rootrtocks were
decanitato” 4 to 5 om abova the cotyledonsz and two
slanting cuty zbhout 3 to 5 am long wer: made in the centre

of the stock with & clean sharp knife.

The basal end: of detuched scione frou the not. er

treas vere treatod vwith 8 g0lution of ¢a tauu 0.4 _or comt



for few minutec before grafting ss a8 prophylatic
measure ageinot dieback disensze. The ccions were then
nrapared like & welge giving & =lanting ot of 3 to 4 om
on both cides of besal ends with a shmrp knife,.

The wedge rhaned sgions were then inserted
caraefuliy into the cieft made on the rootstock so ag to
get a tight fitting of the cambi«l iayer: of both stock
and scion. Tiwe greft joint wac thon Sigmly tied with
trunsserant posythene strips O0f 1.5 om widtih, 30 to 40 en
iength and 200 guage thickness (Piates I to Vii).

3.1.4 After cere of the grafts

The grafts ware Kept under pertisl zhade in a
thetched shed, buring the ¢ourse of study subsequemt
seediing: roduced from the n»olyerbryonic ceols wore
removaed., The grafte were watered on altorncte dave Auring
the course of investigation. A combinatin of Roror 2 ml/
litre + Poltaf 3 9 /litre was sprayved at fortaightly
inmtervals to control the shoot micdge attack and die hack

diseuse.



Plate I Prepared rootstock for stone grafting

Plate II Prepared scions of wvurying lengths for
ntone grafting



Plate I

Plate IIX




Plate III MQWMMMQ
stone grefting

Plate IV Graft joint tied with polythens strip

Plate Vv uwmam-lmupnm



Plate IV

Plate III

Plate V




Plate VI Successful stone of the variety Priur
6 months after

Plate VIX Successful stone grafit :
Banganaprally 6 monthe after graft

i



Plate Vi1
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3.1.5 Chsaxvotions
3.145.1 Mercentego of sgrouting ant survivel

The observitions on duye tuzen for sprouting
of scions after grafting were recorded. The scions
that pemained green whether sprouted Or unsprouted
15 days after grafting vers accounted gg the initisl
suecese. Thera scions actually snrouted and rurvived
aftar three monthe ware accountad acs fina)l success
("hunjena, 1984 and Ratsn, 198%),

The fol.owing growth paraneters vere also
racorded at fortnightly interviis for a pericd of four
months .

3.1.,5.3 Grxrowth of seion

Tihe growth of sclon wor measures in coutinetors
£rom the point whego the scion at forth new growth.

3.1.5.3 WMxbor of leaves

The nunbor of legves rroduced by the graft was
recopded at fortnichtly intervals.
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3.1.5.4 Girth of stock, scion an? WMB

A fixed circular mark wes moade on the rtock and
gcion at one ocm above 2nd helow the graft joint,
The girth of stock and scion wvas measured in contimeters

at these point: at fortnightiy intexvals.

The girth of nevw growth wa: also measured in
centimeters at o hedyat of One cm £from the polnt wiwre
the scion put forth new growth.

3,2 Anstamical stwiies of graft union

Grafts ver: preopered separstely for anatomicsl
stuliec by using the scions of thres different longths
viz., 6 cm, 8 o and 10 om collected from each of the

following cix varieties,

1. Mulgoa
3. “riur

3. Banganappelly
4, Mundappa

5. Banglora

6. Alphonso
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Totslly there were 18 treatment combinations.
Here alzo the similar nrocedure was followed for
raising poot stocks, selection of scions, rcion
oronspation and grefting operction. Samples were
collected for anatomical studies as per the nrocedure
furnished below,

3.2.1 Coiiecti.n and stoguge of specimens

Represcaiative sampies of gruft union from all
tha troatment coabinotiois wepe tuken or tie anstomicsl
astudies. Two salpius wers coliectal £rom cach treatiisat
combinztion at intorvaels of 5 days, 15 days, 45 deys
and 90 days after grafting. Soemples were ailso taken from
those grafts which showed sign of shrinking or drying
frox 5th day orwardés and thoce grafts vhich romeined
arean without srrouting even afiter 60 deyr. Immediatoly

aftar collection the samnles were nrocesse® ar ‘ollows.

3.2.2 Proueuag

FAA (850 mi of 70 per cant alcohol + 100 ml
40 per cent foruamldehyde + 50 ml gluciel acetic acid)
soiution wac used for Kilidng «né £ixing of the sampies.
Specimens wers hept in Pas salution for & minimam swriod
of 72 hours anki vere truusferred to 70 per cemt aicohol.
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They were then removed uring a storilise” forceps and
warhe? in running wvater for 30 minutes and later with
glass distilied water. Uniform thin sections of v

25 A (micron) thicknssc were token ueing "Reichert 5liding
microtome®™ az per stundard microtomy suggested for
hardwoods (Cutler, 1378).

The detciled sciwuuies folliowed for clieaning
and stulning of secticns ware as £oliove Wolmnzon, 1340).
Sections

1% alcoholic safranin { 5.10 minutes)

30% alcohol ( 2 minutes)
50% slcohol ( 2 minutes)
70% alcohol ( 2 minutes)
80% alcohol ( 2 minutes)
90% alcohol {2 minutes)

Fast green { 2 minutes)
95% alccholi (20 seconds)
absolute aloohoi ( 1 miaute)

alc‘n\E.l s xyiene 331 ( 1 aminute)
alcoliol s xylene 121 ( 1 minute)
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alcohol s xyleane 103 (1 minute)
pure xylene {1 minute)
pure xylene (1 minute)

ununtaﬁ\'on s:ides with UPX nuntant

W&p&c exainination

Photo micruscopy

3.2.4 Microscopic exanination

The slides were exemined cirefully through
"Olymmus binoculsr research microrcope £ittod with
objoctive of magnification renging from 3.2x to 40x and
10x eye pisce.

3.2.5 mtmcrmmy

Photo micrographs of celeoted sections were token
using & photo micrography system (Olynpus pi6) OO
black and white negative £3lu of 125 ica.

3.3 Statisticual m%ﬂ

LifZerences among the trestments with regard to
the number of gprouting and .ugvivel of grafts were testod
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by emploving the following chi.squmpe test as
described Ly .ansze an? Sukhatme (1269),

0%2 - 1 (anzotnl_

“1“2 a + a

vhere (}\3 = Chi-square
a - lumber of grafts sprouted or survived

Humber af grafts uncprouted or not survived

L
'

for each tre:tmant

n - Humber of grafts sprouwtel or survived for

all the trestments

n, - Runber of grafts unsprouted or not srvived
for all the treatments

The degrees of freedom for chi.agquare iz K.l)
where K 4 the nunber of treatmenteo.

Pairvise comparicson of treatmentcs were made using
chisSquare test of independence.
The palevint test criterion is given by

Rd - hc)an .
2 with one degree
W = GrpT Gve) Bea) (ed)  of fresdom
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vhere a and ¢ « Munber of grafts sprouted or survivoed
in the two treatmemts.
b and @ -« Nunher of greftr ﬁﬁamoutedornm
survived in the two treatmente,

The observ:ticns on tha effsct of tre-tients
on the quantitative chagogterz viz,, growth of scion,
number of leavss, qirth of rootstock, girth of scion
and girth of naw growth wepe amalysed statisticully
usdng the apsldyci: of w:plance technique as applied to
the factorial axparim:ng in CRD &8 descriiei by & nsdecol
and Cochgun (1967) .



}éejultj




43

REREUAS

The results of the present serie:s of stulies on
the standardication of stomd grafting techniyus in uango
age sumnmerised in the following pagoes.

4.1 Hgfect Of varigtigs waki scion length ok eupscuting

The observ.tions on the parcentige of soroutiag
and €inzl survivel of stone grafts are pressnted in Tab.ic 1,
The result: imaicéteé that the leangth of scion and
variaties hal nrofound effoct on Anitisl cucces: as well
as final rurviva! of grefts. The highest »ere- ntag> of
rorouting (% nor cont) war ohtzcined for the variasties
Bang-nappally with the scion of lencgths 8 em and 10 om
and for Priur with the scion of langth 8 cn. The orouting
war vary poor (53 per cont) £or t @ varlety Alpionso when
the sclons of iongthe 8 em and 10 cx were used for grafiing.
It iz aizo c.exr £rom t.@ tékis timt toe variety Priur
recorded maximum .ugvived Of 54 ser cent witn toe seion of
senicthh 3 o Whila cupvive i was the ilewst (14 =r cwt) guwr

the vaplcty Miv oo with tug scion oi «ongtiah 6 oo,



Table 1. Effect of varigties axi scion length on spxouting

and survivul of grafts
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Scion Ho.of sSprouting Survival
length grafts
Varioties {om) pre-~ Num. Percen- Nume Percen-
pared Dber tage ber tage
6 50 39 78 é 12
Mulgoa 8 30 36 72 . 11 a2
10 50 32 64 11 22
80 a8 76 16 32
Priur 8 S50 42 24 27 84
10 50 36 72 17 M
11y © S0 4 e m s
Bangamapps
10 50 42 04 24 48
undappe & 30 37 70 16 33
[
10 S0 40 80 b} 4
6 $0 41 82 17 - 34
Bangloza 8 50 39 78 23 46
10 39 78 19 b ]
6 50 32 64 12
Alphongo 8 50 a9 $8 19 ]
10 50 29 58 11 a2
Value of Chi-square | 33,.12* 49.01%

* eqgnificent st $% level
** Sionificant at M lewwl



The results of the stutistical analysis of the
pooled data on the response of verictiss of seion on
s;oouting and survival of grafts presented in Table 2
indicated high significant difference between warieties.
The variety Banglors racorded maximum sprouting of
72.33 per cent followad Ly Priur (77,33 ner cent).

The sprouting wars minirum (60 ner cont) for the varinty
Alphonso. 7The highert percentage of survival (44 ner cent)
was obt:inad for the variety Bangeneppally which 48 on

par with the variety Priur (40 ner cent). "Tha ruzvivel
was only 18.66 per oznt for the veriety hulgoe Fig.l)e.

The resultes of the statisticol anuiysis of the
poclied Guts on the efiect Of scion iangtih On Jarcentuge
of sopouting and sugvival of grefts arc presented in
Tabie 3. #rom the table it i: clear thut (uefe was DO
significomt difference between scivns of warious lengths
with regapd to initlal sprouting of stone grefts (Fig.2).
Hiovever, highest percemtages of survivel (40.33 per cont)
was obrerved for the scion of length 8 om and nmintmum
(27.86 ner cent) for the scion of length 6 cm (Annendix
I - 1v),



Table 2. Effoct of weristies on sprouting and supvivel of grafts

Nunber of ‘ Spmut_mg - Survivel

Verietios arafts

pw;mma Mrber Parcen- Wt eop Parcane

' tago toge

¥ulgon 150 107 71.33 28 18.66
Priur 150 116 77.33 60 40.00
Banganappally 150 115 76.66 66 44.90
kuncappe 150 114 76.00 54 36.00
Bangloce 150 119 79.33 59 39.33
Alphonso 150 90 60.00 43 38.00
Value of wt@ 19.33“" 23020.*

* Sionificant at 1% level

97



SPROUTING / SURVIVAL (%)

FIG. 1. EFFECT OF VARIETIES ON SPROUTING AND SURVIVAL OF GRAFTS.
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Table 3. Effect of scion length on sorouting an® survival

of grofts
8cion No.of 8 prouting Survival
length grafts
{aa) prepared bhuber Maroen~  Nunber Parcon~
tage tage
6 300 aie 73.66 a3 27.66
8 300 713 75,00 121 40,33
10 300 218 ' 72.66 108 35.00
Value of Chi-square o.sem 10,76+

** S4gnificent at M level



FIG. 2 EFFECT OF SCION LENGTH ON SPROUTING AND SURVIVAL OF GRAFTS.
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4.2 Effect Of vupieties am scivn Lengjths on_growta
gam@w of M

o241 Urowtin of scion

The observations on the extension growth of scion
gt fortnightly imtervels for werious treat-~-nt combinctions
are furnirhod in Talle 4., Antlyeis of vricnes of the
dote reveale” hich significent 2iffaprance in qrosth of scion
for differ~nt varistiee throughout the »eriod of ctudy
(Pi.3) . 7The variety kulgoe pocorded maxinmum mean growth
of 8.91 em, 9.3 em, «nd 311.61 cm pespectiveiy during 2nd,
3réd and 4th fortnighte of grafting which wa: Lmwedlatoly
£ollowed by the voriety basagupspoeliy. Gae wead growth of
scion weo oh pur betweesn the varieotios Hulyou and
banporsppaliy. From 5Sth fortuigit wards extaeasiuvn jrowth
vas moXAES £0r tihe variety banguaappeily which Jrouuced
maximum mean growth of 12434 ca, 15.29 on, 15,29 o and
20.53 om pespectively during 5th, dth, 7th, and uth
fortnignt: of obserwation., The lesust extension growth
wor racorded by the variety Banglor: perticularly un to
Sth fortnight and there after the variety Mundapme
registered the lesart value with regard to this "arameter.
Thero war no rigmificant Aifforonce Yetwesn tho scions
of lengths 6 cm, 8 ¢3, and 10 om with progard to growth
of rcion (Pij.4).



aristies // 2nd Portnight 3rd Fortnight Lt fsotnanght 5th Fortnight
e — ——

L Growth of scian (ciy

Scion length 6 8 10 Mean 6 3 10 Mean 6 3 13 Maan 6 8 10 Mean
) {cm)
lulgoa 92.06 8.92 8.74 8.91 9.30 3.13 9.42 9.30 3.4 15.02 12.356 11.61 10.02 15.52 10.50 12.01
Priar ! 5.44 7.02 6.88 5.45 6.24 3.04 7.30 7.39 7.70 8.350 7.3%6 3.05 8.00 8.58 8.30 3.49
lanjyanappally 7.06 6.02 8.10 7.06 9.62 6.70 8.76 8.36 12.70 8.10 3.75 9.85 13.02 11.20 12.80 12.34
funiappa 7.04 4.36 7.56 6.32 7.04 4.56 8.00 6.53 7.23 4.88 3.52 7.26 7.46 4.98 9.58 7.34
danglora 3.98 4.62 3.88 4.09 4.58 4.88 4.68 4.71 4.50 5.44 5.22 5.10 8.56 6.30 5.80 6.89
\1-honso B 4.98 8.14 4.54 5.89 5.06 8.14 4.66 5.99 6,20 8.50 5.14 6.61 6,30 12.38 3.68 8.12
fean 6.26 6.51 6.58 6.45 6.37 6.92 7.23 7.04 8.01 8.41 7.3 8.08 8.39 9.83 8.38 9.30

co S.Bm + cD S.Em » o0 S.3a 1 lo-08 S.3m +

Tarieties 2.14 0.76 2.17 0.77 2.49 J.33 2.93 1.01
Langth NS 0.54 NS 0.55 NS 1.52 NS 0.71
-enath for any :
srticular variety = 1.32 5 1.32 4.30 t.sd 4.89 1.74

(Contd.
NS -  Not afgnifi-:nt {Coned.)



Table 4. (Contd.) Bffect of varleties and scion length on growth of scion at fortnichtly intervals

Varieties 7 6th Fortnight 7th Portniht 3th Fortnight
. L e —
s Growth of scion f{zm)
) S S —_— —
P Scton d}g"qth 6 8 10 Mean 6 8 10 Mean 5 8 10 Mean
Mulgoa 10.02 16.12 10.50 12.18 11.54 17.30 10.54 13.12 12.12 17.40 10.78 13.43
Priur 9.70 8.60 8.92 9.07 9.70 3.64 3.32 9.08 13.20 11.20 11.76 12.906
Banganappally 15.10  14.30 16.46 15.29  15.10 14.30  16.46 15.29 13.06 20.00  23.52 20.53
Mundappa 7.46 4.98 9.66 7.35 7.36 5.20 3.72 7.83 10.54 7.20 9.86 9.20
Banglora 10.22 9.38 6.60 8.73 11.54 10.54 7.30 9.33 13.14 12.44 8.44 11.34
Alphonso 6.34 15.66 6.42 9.47 6.34 16.68 6.46 9.82 5.34 20.04  6.68 11.01
Mean . 9.80 11.51 9.74 10.38 10.36 12.03 9.%0 10.79 12.23 14.71  11.84 12.93
-
i} S.EZm * cD S.Em * cp S.Em +
Varieties 3.04 1.08 3.22 1.15 3.95 1.40
Length NS 0.76 N 0.31 NS 0.99
Length for any 5.27 1.87 5.61 1.99 6.85 2.42
particular variety
NS - Not significunt

08



GROWTH OF SCionN (Cm)

FIG .3 EFFECT OF VARIETIES ON GROWTH OF SCION AT FORTNIGHTLY
INTERVALS.
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The anslysis of the data also showzd that the
interaction effects vere significont from 4th: fortnight
omeardc. Tupins 4th and Sth fortnights the treatment
combinztion of the variety Mulgom with rcion of length 8 em
recorde’ maximum growth of scion of 15,02 cm an® 15,52 am
raspectively, Por the remsining fortni hts the tresathent
comibinaticr of Banganapaslly with scion of 10 em length
showed maxiaam nean growth oxcept during 7th fortnight.
Tae trpeta:nt combianation ¢f Banglora with zcion of iength
6 o recoruec the doast velue, £or tie 20d, Irv wix  4éth
fortnights anxi tiwre after tae vuriasty Mukiapis wit.. scdon
of tznjtu 8 oM recorust the laust vaiue with reg.&d tu tihas
paralater thrcughouwt tas period of study excoyt during th
fortnight (uppendix V).

4.,2,2 Girth of rotstock

Cheervotions on girth of rootstock for varions
troatmont combinetions ape pregacted 4n Talle 5. It 4=
cleany £rom the t- 'bhle that varisties ha’® significomt offact
on girth of rootetock curing the initial rtoges of qrowth
(Fig.5). "he voristy Denglogm pacorced maximum mean girth
Of 219 cm and 2.37 cm pacnactively during the 2nd an: 3rd
fortn:i hts Of grufting whilse the vuriety Musdupira rocorded
maximum moen girtit 0f 2442 am dugding 4th fortniin. ilowevar,



Table 5. Effect of varieties and scion length on girth of rootstock =

Ty imtarvals

Varieties e 2nd Fortnight 3rd Portnight t7h Tortalght Sth Fortnight
. e —
- g Girth of rootstoc: {(cm)
Sciox?c‘}anth 6 8 10 Maan 6 8 10 Mean 3 3 MN] Mean 6 8 10 Mean
Mulgoa 2.02 2.14 2.08 2.08 2.06 2.22 2.12 2.13 2.23 2.396 2.24 2.29 2.32 2.38 2.34 2.35
Priur 1.40 1.42 ™24 1.35 1.54 1.50 1,32 1.45 1.54 1.62 1.78 1.77 2.286 2.08 2.26 2.20
Banganappally 1.30 1.64 1.42 1.45 1.56 1.88 1.58 1.67 1.28 2.00 1.36 1.37 2.18 2.56 2.22 2.32
Mundappa 1.86 2.22 2.38 2.15 1.92 2.22 2.42 2.19 2.40 2.26 2.30 2.42 2.40 2.44 2.68 2.51
Sanglora’ 2.12 2.26 2.18 2.19 2.30 2.46 2.36 2.37 2.30 2.46 2.53 2.38 2.38 2.50 2.48 2.45
Alphonso 2.00_ 2.16 1.72 1,96 2.10 2.32 1.90 2.11 2.16 2.48 2.02 2.22 2.18 2.48 2.14 2.27
Mean 1.78 1.97 1.84 1.86 1.91 2.10 1.9% 1.99 2.17 2.20 2.16 2.18 2.29 2.41 2.35 2.35
€D S.Em + <D S.Em t CD 3.5m 0+ CD S.Em *
Varleties 0.23 0.81 0.22 0.08 0.19 3.07 NS 0.08
Length NS 0.06 6.06 NS J.9% N3 0.05
Length for any F— R
particular variety NS 0.14 0.14 NS -2 NS 0.13
NS - Not significant (Contd.)

o
oo




Table 5 (Contd.) Effect

of varietias and scion length

>
-

Varieties 7
//

- . -
. Scion length
. (cm)
e

6th Fortnight

tock at fortnightly intervals

. Forsnisht 3th Fortnight

Mulgoa

Priur
Banganappally
Mundappa
Banglora

Alphonso

rotxtock {cm)

3 19 Mean 6 3 10 Mean
2.78 2.50 2.65 2.96 2.82 2.74 2.74
1,32 2.54 2.50 2.70 2.50 2.90 2.70

Varleties
Zaength

Length for any
particular variety

° &

o]

.72 2.46 2.54 2.72 2.92 2.74 2.79
2.92 2.78 2.67 2.70 2.38 MRS 2.31
2.06 2.60 2.63 2.72 2.32 2.76
3.02 2.38 2.65 2.50 3.06 2.56 2.74

.89 2.56 2.61 2.69 2.83 2.81 2.77

S.Em * <D 5.2m +
2,09 NE .09
0.35 NS 0.07
0.17 NE 0.17




GIRTH OF ROOT STOCK (cm)

FIG. 5. EFFECT OF VARIETIES ONGIRTH OF ROOTSTOCK AT FORTNIGHTLY
INTERVALS.
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the observations racoguet during 4tn fortnignt saowed no
signiiicant difference botween the verisetics umiap. .
bangloru, iuigoa anc ~iphonso with reguzc to girth of stock.
Moan girth of roctatock was least for the variety oriur

up to 4th fortnicht of obdervaticn., FProm 4t fortnight
ommapds the girth of stock did not differ significently
hotwean the variatios stu'ied (Appendiix VI). The length of
reion #47 not influence rlonificantly the girth of rootstoek
in any of t'e voeristiar stuied (Fla.6).

The dats al:o showe that Juring 6th fortnight
intersction effact was significant, the maximum (2,36 cw)
being noticed for itas Variety Alphonso witn scion of iength
8 an and lesst (2.15 o) for the sclon of iongth 6 cm.

4.2.3 Gigth of schon

Sae data on tiao girth of scion at fortnigutiy
interve i for varlious treatwont combinaetions upe wesentud
in Tebiz 6. »nolysi. of variance of the date revealed
that there vas high significant differqonce in ygirth of
scion betveen the ifferamt vapieties tlroughout the course
of ctudy (Fic.7). Durine 2 an? 3rd fortnight the variety
Eanglore rocoried maximum mean gipth of 2,07 on and
2:23 om recectively an® thers after mean girth of scion
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Table 6. Bffect of varieties and scion lengitn

S.rtitiLgntliy intervals

Varieties e 2nd Fortnight 4th fortnight 5th Portnight
Vi
/ ~
re
s Scion length 6 8 10 Mean 6 3 10 an 6 8 10 Mean 6 8 10 Mean
. {cm)
Mulgoa 1.8 2.16 2.06 2.03 1.92 2.2¢ 2.10 2.27 2.14 2.34 2.20  2.23 2.20  2.34 2.2%
Priur 1.16 1.20 1,06 1.14 1.28 1.33 1.24 1,50 1.62 1.62 1.26  1.50 1.62 1.80 1.79
Banganapoally 1.12  1.38  1.18 1.23 1.30 1.53  1.32 1.40 1.66 1.70 1.8  1.65 1.66 1.78 1.66 1.70
Mundapra 1.94 1.74  2.36 2.01 1.98  1.22  2.36 2.09 2.12 2.10 2.58 2,27 2.22 2.26 2.62 2.37
Banglora 1.90  2.24 2.14 2.09 2.06  2.33 2.24 2.23 2.06 2.38 2.24 2.23 2,12 2.42 2.24 2.26
Alphonso 1.96 2.20 1.74 1.97 2.04  2.20 1.84 2.01 2.08 2.32 1.94 2.11 2.10  2.32 2.04 z.11
Mean 1.66 1.82 1.76 1.74 1.76 1.94 1.85 1.35 1.95 2.08 1.97  2.00 1.99 2.13 2.12 2.08
oD S.2m * 6.5 S.3m + D S.Em + 15:7Y S.2m +

Varieties 0.25 0.09 0.24 0.99 0.22 0.08 0.1% 0.07
Length NS 0.06 NS .06 NS 0.05 NS 0.0%
Length for any e P .
pParticular variety NS 0.16 e 235 S 2.13 s 0.12

{Cant1,)

€S



Table 6. (Contd.)

Effect of varieti:s and --ion l2njyth on girth of scion at fortn:ightly intervals

: -
Varieties e 6th Sortnianht 7th Portnight 8th Fortnight
P v
L Girth of scion (cm}
e Scion length - -

L7 - A{cm) 3 3 10 Mean 6 8 10 Mean 6 8 10 Mean
Mulgoa €.30 2.34 2.32 2.32 2,38 2.42 2.34 2.38 2.48 2.44 2.44 2.45
Priur 1.98 1.80 2.0z 1.93 2.08  1.96 2.08 2.04 "2.16  2.18 2.20 T2.17
Banganappally 1.86 1.90 1.74 1.83 1.96 1.90 1.74 1.87 2.00 2.25 2.14 2.13
Mundappa 2.23 2.28 2.9 2.33 2.38 2.40 2.64 2.47 2.46 2.64 2.86 2.65
Banglora 2.20 2.50 2.28 .33 2.24 2.50 L. 2.38 2.42 2.64 2.52 2.53
Alphonso 2.14 2.48 2.10 2.24 2.28 2.58 2.12 2.33 2.46 2.64 2.18 2.43
Haan 2.12 2.22 2.18 2.17 2.22 2.29 2.22 2.24 2.33 2.45 2.39 2.39

faa) a . Em @ 5.2m * D S.Bm +
Varieties 0.17 DI 0.18 0.06 0.21 0.07
Length ns n.74 NS 0.0S NS 0.05
Length for any 0.30 0.1t NS 0.11 NS 0.13

particular variety

Not significant
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FIG. 7. EFFECT OF VARIETIES ONGIRTH OF SCION AT FORTNIGHTLY INTERVALS
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was found to be maximum for the variety kunizpw,

The minimum odrth 0f sclion wor notice’ £or the virioty
Priur up to 4th fortniht and tlere after the variety
Tangemapmlly rhowed minimen girth of scion,. %With regerd
to rirth of rcion there var no simnificomt “L€farence
totwean the ccion of lengthe 6 em, 3 cm 2nd 10 om Suping

t'e ontire wriod of cbreorvetion (Fiz.%8).

“he intorcction effect wae not significant during
tie period of stusy exce. A durlng o6tihi fortuigit vhen the
troatiiant comuinatiuns of the Yarioty Muep < with scion
of 10 om laagth rectrued Maxdaum GArth Of Z.62 o wiile
the vogiety Loldonepoalay witd scdon of 10 ca length

recoried the miniuaun gigth Of 1.74 oa Lppeaciix VIL) .

4ele4 QGirth of new growth

Thz obsegvut ‘on: pecorded on girth of new growth
are protaented in Table 7. From the tsbie {t iz evident
that there i eigni {icant J4ffer~nce with rogord to gipth
of new growth for different variatier ctudie thprougho t
thw neriod of ohwrarvati n, Maximum mean Jirth of new growth
(1.51 cm) was notice for the variety hundapra during the
2nd fortnight and thsre aftex the variety Alphonso rank:é@

first with regerd €O thie growth Hapgumeter. %“he least girth



GIRTH OF SCioN(Cm)

FIG. 8 EFFECT OF SCION LENGTH ON GIRTH OF SCION AT FORTNIGHTLY
INTERVALS.

20 _]
______________ 6 cm
's e i B €M
10 cm
o]
T T I T T T 1
2 3 4 5 6 7 8

——im e e s FORTNIGHTS




rTable 7. Effect of varieties ani .=x.n . rjia on Sirth of new growth at fortnilitly intervals

7

Varieties L 2nd Fortnight ‘rii fertnight 4th rortnight Sth Zartnight

: P S, -

. ’ Girth of new growth (cm)
v .
e .SCi?gm}e“gth 6 8 10 Mean S 3 10 Mean 6 8 10 Mean 6 8 10 Mean
Ve -
Mulgoa 1.26  1.64 1.34 1.41 1.32  1.64 1.36 1.44 1.44 1.20 1.56 1.50 1.48 1.86 1.58 1.64
Priur 1.04 1.04  _1.00  1.03 1.12 1.22 1.24  1.19 1.22 1.4 1.38  1.31 1.28 1.46 1.38  1.37
Banganappally 1.08 0.98 1.10 1.55 1.26  1.22  1.30 1.26 1.46 1.28 1.36  1.37 1.46 1.40 1,42 1.43
Munda ppa 1.54 1.38 1.62 1.51 1.54 1.42 1.64 1.53 1.64 1.46 1.86 1.65 1.68 1.58 1,92 1.73
Banglora 1.46 1.28 1,32 1.33 1.56 1.22 1.54 1.54 1.56 1.66 1.54 1.58 1.66 1.70 1.62 1.66
Alphonso 1.40 1.62 1.40 1.47 1.50 1.73 1.64 1.64 1.5¢4 2.04 1.64 1.75% 1.56 2.06 1.66 1.76
Mean 1.30 1.32 1.30 1.31 1.38 1.46 1.45 1.43 1.48 1.60 1.56 1.54 1.52 1.68 1.60 1.75
D S.Em + (b S.am ¥ co S.Em * CD S.Em ¢
Jarletiaes 0.24 0.09 0.22 0.08 0.22 0.08 0.08 0.22
Leng@th NS 0.06 Na 0.05 NS 0.06 35 0.05
Jemh for any o
sarticular variety s 0.15 = 0.14 NS 0.14 NS 0.13
(
NS - Not significant {(Contd.)
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Varisties

3k Fortnight

Girth of rsw growth f{om}

. T 5 8 19 Mean 6 ) L Hean 6 8 1a Hean
Mulgoa 1.58 2.02 1.64 .72 1.5 2.02 .74 .77 i.e8 2.04 1.84 1.85
Priur 1.48 1.56 1.68 1.57 l.60 1.64 1.78 1.87 1.72 1.74 1.34 1.80
Sanganappally L.68 1.52 1.4% 1.33 1.7¢ 1.74 Lol .71 .38 i.88 i.78 1.85
Mundappa 1.74 l1.88 i.98 1.79 1.34 1.72 Z.08 1.85 1.38 1.22 2.30 2.07
Banglora 1.78 1.78 1.84 1,79 1.34 1.82 1.84 1.87 2.12 2.02 2.00 2.05
Alphonsec 1.84 2.12 1.75 1.8 i.88 2.28 1.38 2.01 2.08 2.34 1.3z 2.11

-

Mean 1.63 1.78 1.72 1.72 1.7¢ 1.87 1.81 1.81 1.91 1.99 1.96 1.%8

cD S.Em ¥ D S.Em <D 5.Em &
varietias C.19 3.67 0. 19 0.07 2.49 Q.29
Langth NS 0.3G5 NG 3.04 NG G.63

o.32 .12 NG G.12 NS 1.84

STy
NE Mot signtiicent
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was noticed for thw vaplety Priur turousiout tie period

of stualy exce;A curing Oth fortnigiht wivn it ves on pur
wita the varioty bvengoemappally witihh rpegord to this
parc@eter (Fig.9). The girth of new growth was not f£ound
to be cignificamtly aficcted by the sciuns of iangths 6 cn,
8 e and 10 cm (Fig.10).

Interaction effzct war founy €o be simificonmt only
Arping 6th fortnicht vhen maximum mean aipth (2,12 om) was
ohragvo” for varisty Alphoneo with coion of 8 om length
and minfouem (1,44 cm) for the variety Banganapnally with

ocion of length 10 o (Ammenddx VIII),

4.2.5 Huubgr of icaves

The ciynificunt afieot Of Vvaricties on nuwber oOf
leaves goducec by grofts ere cieuply ovident irua tio data
furnichoo in Tabie ¢. %0 Boan louf LOUUCtIiLO Was RGXLO0MR
for taa veriety banganapaiiy throughout tiae or.ou Of
stuly (Fig.ll). wurin; dta fostalght tie veristy bangunappally
pecogded maxinum lecf production of 26.4. The vertiety
Linclore recorded minimun laaf sroduction up to 6th
fortnight and thir wer not significently Jiffrront froc the
vipioties lulgoa, Alphonso and Priur. From 6th fortnisht

orwards the varists Priur foun’ to "rotuce rinimam leaf
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Table 8. Zffect of wveorisui=: - _cicn lenyth on nunker of lgaves at fortnightly intervels
arietiss . 2nd Fortnight ird Fortnight ith Fortnight 5th Fortnight
- J B, - DR ;
. Number of leaves
‘// Seion length T e T

P . {cm) 8 a 10 tizan 3 8 10 Mean 6 8 10 Hean & a8 16 Mean
alqgon 8.30 5.80 5.00 5.53 3.60 7.40 5.80 7.27 8.60 10.40 5.60 8.53 9.40 3,80 6.20 3.47
Hriur 7.40 8.G0 3.20 3.20 7.22 10.40 9.60 9.27 3.80 3.00 $.20 8.67 8.40 8.20 2.80 8.47
iznganappally 13.20 10.40 14.C0  12.53 14,00 10.80 13.8C 12.87  18.20 11.60 16.80 15.53 17.60 13.20 19.00 16.60
tundappa 10.00 8.40  3.20 3.43 0.0 8.40  3.30 9.47 9.00 3.40 1¢.00 9.13 2.00  8.40 10.00  9.13
Janglora 7.20 9.00 3.00 6.40 7.4 5.20 5.20 6.27 7.60 8.00 5.60 7.07 10.20 7.80 5.80 7.93
viphonse 8.40 8.60 4.60 7.20 7.80 .60 5.00 7.47 B8.20 3.860 5.00 7.60 7.60 14.00 5.80 9.13
lean 9.17 8.37 7.50 8.38 3.348 3.80 8.20 8.77 10.¢7 2.31 8.87 9.4 10.32 R 9.27 9.96

-
[oin) 3.Zm *+ D S.Em ¥ <D S.Em * o) S.Em +
larieties 2.4%9 0.89% 2.37 0.91 2.69 0.96 3.26 1.16
wength RS 3.53 s 0.64 NS 0.68 HS 0.82
.ength for any NS 1.34 =g l.53 NS . 1.67 S 2401
sarticular varisty :
(Contd .}
RES - Not significant

19



Table 8.(Contd.). Bffect of varieties ané scion length on number ©f lcoves

&t fortnignt.y intervals

Varieties 6th Fortnight 7th Fortright 8th Fortnight
/‘/ Number of leeves
rd ) . - .
- Scion length 6 8 10 Meen 6 8 10 Mezn 6 8 10 Mean
pd
Mulgoa --9.20 -10.60 7.00 "8.S3 11.20 1¢.80 7.00 Q.67 11.20 11.20 9.20 10.53
Priur 9.60 .20 -8.80 B.87 9.00 @.00 2.00 Q.80 9;60 10.40 10.60 10.20
Banganappally *18.60 14.40 21.60 18.20 23.8BC 14.€0 23.40 20.€0 22.60 26.40 30.20 26.40
Mur 9.20 9.00 10.00 9.40 11.20 2.0C 10.00 10.07 13.60 10.80 10.00 11,47
Bang.- . 9.60 10.20 6.40 8.73 11.2C 11.20 7.80 10.07 12.60 11.40 9.20 11.07
Zlphonso 7.80 14.80 8.00 10.20 7.80 i7.2 5.80 10.27 7.80 19.40 5.80 11.00
Mean 10.67 " 11.20 10.30 10.72 12.37 11.$7 10.50 11.61 12.90 14.93 12.50 13.44
@ S.Em C S.pr * (o) S.Em #+
Varieties 3.27 1.16 .ES 1.3€ 4.51 1.75
Length NS 0.82 3 C.cg NS 1.23
Length for any NS 2.01 L NS 3.02
particular variety
N¥ - Kot gisnifroir

¢9
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aumber compare: to other verietics. The nuan:r 0f leaves
producec in treatmonts with scions of iengths 6 cm, 8 cm
an® 10 om war on par during the course of study (Fli.12).

Dupinn 7th fortnight of obzervntion the inteoraction
nffact was rignificont. The treatment combination of
variety Boncanapnally with scion of lengths 6 om &2n® 10 om
pro'uce’ maximun leaf mumber while the weriety Alnhonro with
scilon of 10 cm iength opoduced the minimum leaf mumber 5.3
(rppendix IX).

4.3 Anstomicei stucios of tihe graft union

Anatondca i stuades were cun.uctad with tus objective
to £ind owt tue steyces of yraft union ruwrmation and the
poctivia recsons Eor gruft fullures. The stwy roevesled
that the cnutomicai features and the xocess Of gruft union
formation were almost guite similor in all the cix vericties.
The mango stem cortcinsg numeprous parenchymatous colls 4n
the pith, cluster of voscular buniles, rosin consls, xylem
nagenchyma and fibers, uniserfate n3 occasi nally bireriate
vaecul:r rays, numearour temniferous inclucione, ringle
layor epiderais an® 2 multinle layer cortex with thiek
walled relarozes cellis. The various etagec 0f development
of grzft union in different warieties during differ-nt

»ariodes of obsarvation are iiilustr.ted in Platece VIII «~ XXIX.
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4.3.1 Pormution of graft uniom

Ganerally in all the varietice the following
four main stoges could be Aistinguirhed in the formation

of stone graft union.

Staue 1 (Precallus « 5 deys after greftiig). ‘ihe vounded
exposec tissuc: of stock and scion were foum: to be
brownish whon the union we: examnloec 5 days aftor grafting.
wound peridersi was pfesed along wita @ taick derk brown
costing i cuberin i resinous content. £froa sevoeral
laticiforons conals ou extarnal walic of ex . Osed cells.

The caliue preoiiferation storted from stock cide onlky.

Stage 2 (Cellus - 15 days after grafting). tound periderm
on cut surfeces wvar thicker an! darker in colour than in
stoge 1, and wes ruptured in many soots. Cnllus was
prolifarnted aithar from stock, Or ecei~n or from both
cannspont - depending uron their activity., ’‘dvins celln

of mainly wond rayr in the most preently form: xylism,
camhial lavopr: «nd shloem were involve? in the Hrocess.
Uccarionelly, celis in the cortex and prarely in tie pith
also procucad eulius, c;uu- from ith Lavoived two tyoes
‘of celdix Viz., Oecluced colils anc nonoccliucet celis.

Groups of caliis provucec by severcl tissues axoapt thwse



produce! fron the pith were 5o intermingled that their
origin could’ not be “istinguicho” ~ronerliy. The oriainsl
cut war eacily trece’ vhare ctoek and scion tiscuer wore
nacrotic or inective, Calius tierue forme® a Lrifge between
the combiu: of stock an” gscion.

ttaje 3 (Cumbial bridge - 45 days after grofting)

/ cambial bridge acros: the union was well established
4% deys aftor grufting. Ceambilal layers extended circum.
farentially struight into the coiils Oon stock side Lut vware
strongly archec on gciun sidee #Host Of tie Caliue
oroidferations were origiastoc from stock tiscues particulariy
thoee adjscent to the Ccambi.um. JUrowth was less active on
the sclon =ide in all the verieties amd was confined to
tisrues near the combium. viffercnéiction of apnerently
nortal recondary xylenm and secondery phloem frox cainbiel
layere in the crlius was obrerved in unions axamined 45 Aays
aftor grofting. toun” neriferm was not obrerved at come
soints an® there var o tandency for miving un of cells

htween ctoeck ard scion,

ftage 4 (Healed unton = 90 d:ye after grofting)

Te groft union was compliated 3 months after insertion

of tham scion to stock unior favoursble comditiuns. Severel



66

continuous cylinders of new tissue betwegen the stock

and scion were formed, the wound was properly healed

and the graft union wac successfully completed. Hew xylem
nrofuced cubsequent to grafting wes chifted circumferentially
in the direction of the seion at a point Firectly beneath
the original woun’., Cylinders of xylem nrofuced
concurrently wers completed end twi:stad 4n ceveoral location
along thelir nerimstar. Cambial leoyers, phlo:m, cortax and
othisr tirsuer lying outside the scion xylen were similagly
crumpled axx twisted. There war alro e thick layer of
wound periderm on the .urfeeec O0f tiw ztock on sither cide
in the wsres: vwaare inlerncl tissuss vworse exarting presiure
o the wcioune Tissuus on tie 1ida of the stock Opwsite

to the «cion had normsi configurction as to cirsctiovn bus
laysrs were nuch thinner than on the sclon cide. This
unegues: growth wae the beglinning of tiwe £inel phase of
graftege wherseby the scion axic wes moved laterzlly to align
with the stock axds.

In the prasent ctudy two tynes of groft €ailures
wers obrerved, viz., shrinking and drying of rcions withdn
5 to 10 dayr after grafting, 2nf unanrouted reions ramaining
green for more then 60 dayc. Anatomicsl ctudies of the
first tvp~ of groft follure chowed no sign of callus
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proliferation even after S to 10 day: of grefting. In

such grafts woun® periderm wag foun to be vearpy thick

than the ruccessful grafts (Plate X1IV) and somr of such
grafts showad vide gap between egtoc™ and scion (Plate xv),
The anatomy of cecond tyme of greft failurs reverled

excess production of eslluz batween rtoc) an® recion omd
differentiztion var very slow in there cares (Plate xVI),
Some of such jrafts initiated callur production only

fra: stock =zide even after 60 daye of griufting (Piete XVI.).



Plate VIII snatomic . stages of the greft union of the veriety
Fuloon

Magnifications 16x10x%0,32x2.3 Btagee X & 1X)
oo 3 8.3x10x0.32x2,3 Stager IIX & IV)
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Plate X mmxmntum-u-ummm
Benganuppally

Magnifications 6.3 x 10 x 0.32 x 2.3
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Plate XI inetomical steges of the graft union of the
variety Hundappe

Magnifications 6.3 x 10 x 0.32 x 2.3
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Stage 1 (5 days after grafting) Stage 2 (15 days after grafting)

Stage 3 (45 days after grafting) Stage 4 (90 deys after grafting)




Plate XII Anatomical stagee of the graft union of the
veriety Bangloras

Magnificetions 6.3 = 10 x 0,32 x 2.3
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Plate XIIX mt.uu”dtbﬂﬁ-t.dm
varisty Alphomso

Magnificetions 6.3 % 10 x 0,32 x 2.3
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Plate XIV mmamumammmm
necrotic layer

Magnificotions 6.3 x 10 X 0,32 x 3.4

Plate XV mwﬂthuwdlaﬁ showing wide
gap between stock and scion

Magnifications 6,3 x 10 x 6,32 x 3.4






Plate XIV




Plate XVI nnqclﬁn Ml-nnm:-nn
mum-rum-mm- scion

Fagnifications 6.3 x 10 x 0,32 x 3.4

Plate XVII Asnatomy of the unsuccessful gruft showing
callus production only from stock side

Hognificetions 6.3 x 10 x 0,32 » 3.4
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DISCUBSEION

“he method: of vernatative promegution in mango
ape known in Indiz since very anciant times as renorted
by Sinch (1960) . However, according to “openoe (17220) the
technicque of immrciing was £4rst intpoduced to India by
the Lurcpean missionaries in Goa. Though tolasy thie
mathod s 1in defge scale usa, this DOBs@zses seprliuus
difiiculties when motier trees located for scion thoots are
spraad far und wide. Besicec, this is exosncive and
laborious. Hence cheaper and easy mwtnwds of Twucing
nengo grofts have to Le stundaxdised fox Larye scale
procuction of truc to type plenting materieis on e
comnarcial scolo. The vorks initisted in i1hm Lepartment of
Pomology and Floricuiture, College of Hogticulture,
Vellanikkaprs durin: the veers 1982-°'85 hed given enchanting
results and had pointed out the possibility for adoming
thirs technique on & comvercicl seale in the waristy
Healum. In the earlisr studies carried out in the
Tepartuent of Powmology an? Floriculture, College of
Horticulture, Veilanikkare the effsct Of scaron, nrecuring
of scion, age of stock amd seiom, lengtli of scion, covering
of grafts witiu polythene Lags anc applicetion of
fungicides against die-back diseste ware staniagiiszed.
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Some anatomic. il stullies were also curried out o £ind
out tirx various stoges of groft union. But, for tiw earlier
stuifes, oniy one veristy, Veelum waz made use of as scion

mtarial.

Hence the present series of ntu’ier wers takan up
in the lepartment of Yomology an® Plorictitupe, Colliadgs of
Hopticultupe, Velisnikaps to £ind out the pesponre of six
varizties Of mengo viz., Mulgoa, Priur, Banganpapoally,
Muncappe, Bangloprs and Alphonso for etone grafting.
Dat.lied enstondcci stucias were also cugried Gut to £i1nd
out the verious stege: Of graft union in the sbove six

varioties and ¢iso the poscliile Pecson: for groft f£oiiuras.

8.1 uficct of verioties anc leagth of sciwn on s.wouting
und survivai of grafts

The success in any method of grsiting yreatly
depends on ths comuwetibility between stock and scion uszed.
In mango, Vvarietal pscoonse to geafting Lias besh clearly
demonstrztad by meny workers {(Ahmed, 19643 Mukharjes and
Eajundar, 19643 Telukdar an® Alme?, 17653 Jesairdngy and
EPhatti, 75683 Dhakal, 1979 Maiti end Plewars, 1580, S4ngh
an® frivastaws, 1981 Thungana, 10847 Kulwa: ar’ Teyde, 1988 a
end Kullerni gt ol., 1985),
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In the present stwiy, scicn materiais L£rom six

differant varictics were stone grafted OB o OGO
roctstock and the results indiceted that the lengta of
scion and the vuriotises have jrofound effect on success
an? survival of greft:. The higher poroeontige of
sarouting (34 por cont) war obtcined £or the veristy
Brngamapoally with scion of length 8 cm an® 10 o and for
the variety Priur with scion of length 8 cm. It emld
also he sesn that the variety Priur racorded maxiraum
survival (54 =ar cent) with the scion of langth 8 om while
survival war lzast (12 per ceomt) for the variety Mulgoa

with scion of songth 6 om.

The v.ristal differcnce in res Onse to cte
grafting night e dus 0 tae Variation in tae genetdc
wake up walch influences the histoiogicu. and physlologicad
developients within tie scion shoots. %Yhe ciiferentinl
robponse of verietiss LAJit have some roletioaehip witin
tie growing hebit or other genetic fuctoury of the tree.
Mukherjee ani ke juadar (1764) observed tixt the succees
in veneoy grafting of mango depends upon the active
growing shete of the motiwmye tree, From the resulits of the
prarent gtudy it vwoul” te stated that stone grafiing ie

most suitoble for the varietiss, Barcansprally an® Priur.
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However, furthar deteilied investigotion uring lagge
nunber of vericties and thrir avaluntion bmasnd on
nhysiologicel £ ctors may “ring out otill more intere-ting

ragulits,

The studie: on langth of sclon for ctome grafting
clearly chowed that fndticd sprouting wee not influenced
by iengt: of scion. Howaver, nighast Dercentage of
sURVivel (40433 eor cunt) was obuerved for tie 2cion of
iength 8 on und mdndiam (47.66 pur comk) for thw 8cion of
izngth 6 om. Ga2 efioct Of scaon iuugithn io sugees: of
graft tang war abtab.dihed LY seVeloed PesoulCha wOPkers
{Porsai, 1863y anwel and bajwe, 1974y sdtl cno ciswes,
12809 ané Rom ond bist, 1933). The prosults obtoined in
the prasent study <l-°0 aypees with the findings of
Dhungana {1984} and Raton (1285) who foun? tixt scion of
longth 8 ¢ war the best suited for stone grofting comrneod
to selions of othepr langthe. The sunepiority of 2 om long
sclones couls meehnnr be atteibuted teo high-r reservs for
patopinle dn thal comare’ to shorter l-omngthe. In ~hortep
scion: sxhaustion of food matarialsr would have token place
before ths union ic conpleted., Pahmy {(1752) ourapvsd
gtrong 90 itive cafroiation batween tie onount of
cerbohycrote din scion shoots and gesft union in Mecadsmia
and Sapoudlic. idowaver, Vimkal (1,73} wid not Geerve any
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signizicart differcace in sucopsy betwesn sciuiw of

verying loogths.

5.2 ufiect of verictios and length of scion on growth
gamtem of grafts

In the 'wesemt study Obserwvetions on grovth of
scion howe” that the vapisty Mulgoa mce:trf‘sﬁ e rnun
moaan orovth follima” bw veriety Rangenepeliv an”® that
growth of sclion war not influence” signilicontiy by
A4€fer«nt lengthe of colon ure’s Eut Majumdar gt al. (172)
in thaiyr exparimant: oOn vonaer Jgrafting io manjo uiing
seions of cifforemt -engths Oucarved that rubseyuent
growtin after grofiing wae mare with ilonger .clok . but

accortgling to Roetan 11335) the length Of Lciol aseured

s

Lo e SOrs concertad with graft union pFotual thun tuae

i

sUbge uait growtn of gruits.

Ghesagvati s o girth ok rootiatock Lor verioug
troctoant combinction: reveaded thet voaricties hed
significamt offect on yirth of rootstock only during the
initial etoges of growth and length of sciom <40 not heve

any infiluence on thir nmaraneter.

In the “resent study theps wag high 24mificant

“iffnronoe in girth of sctlon botween ¢iff-pant vipisties
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throughout the cource of stuwiy. Turing 2nd and 3re
fortnishtes the veriety 3anglore racorded maximum mean
girth of 2.19 cm an® 2.23 om resnectively and thareaftor
mean girth of ccion was foun® to be maximun for the variety
Mundapns. amnin (1:4738) also cbserved differential response
witii regard to girth of scion in suftwood yrafiing of
m=ngo. Ths genctic make up of the wvariaeties wous aave
some reiationship witih growing habit of giciteu plants.

The observati .is 8lco revealied timt witu regurmu to girth

of scion thers wa: no cignificaent cdifference Letveen scion

of length 6 o, 8 om and 10 cm.

The observations on the nunbar of leaves nrodiuced
by grafted plants chowad that mean lzaf Hroduction was
maximum for the veriety Banganapnally throughout the -eriod
of s*udy which is »robably due to the bett-r graft take in
this variety commared to othar varisties. However, the
number of le&ves Hroduced in traatmants with scion of
lengths 6 ¢n, 8 cm #nd 10 cm was on par during the course
of study. Ihunygcna (1984) and Ratan (1585) also dic not
ovserve any ciygnificant difference in le&f production
with scions of lengtihs S cm, 6 cm siki 8§ cm in stone go.fting

of mangju using tue variety Neeium.
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S.3 smtoRdcui ptucics of tiw graft uiAOn

etalie coatodicas studles of tie gruit union
of ali the vwwristies rovealed four distinct stageus in
graft union viz., developuent of pgeecslius, cellus,
cambial bridge snd hovled union. Jullanc (1341) studied
the callus developmant an? obzegved that the first cteae
in the formation Of graft union was tho formation of
czllus curhion in the gap throwh the activity of paranchymn
of iroth bark and pith. Prom this esllius a cambial brifge
ware devaloned joining the combial onde of both ctock and
scion. In the pressnt stuldy pre callur formation was
noticed after fivs duye of grafting and cellius £orsation
sfter 15 deys of grafting. CGelius prolifeoreted aituep
from stock or sCica or froa bota componsnty depsoding
upon the sctivity. 10 histodoylced stxiies cumiuctud by
imthre e Shamee (1.49) waowes that calils dGev:iopsant
to0ok olace woth from stock and sciom Ao tiw wriety
Engee whonh Usel as sCcion. Occasionudly csidie in toe
cortex and rarcoly in the pith also produced callus. a
cambizal bridgs acroa: the union wag well 2st. biished 485
days after grefting. Conbiel laver: extended circ:mferen~
tizlly stroight into the eallus én stock ~ide but ware

ctrongly arched on scion nside az was rarorted Inr
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Ratan (1985}, 7The growth wac lesr active on the scion
cide anxi the degree of calius formution varisd between
vapietios. LAUPamov oud Jokowic (1381) al:o oizerved that
calius fopmation difisred Letvween the wirieties aml wpa
high.iy infiusaced oy rotstock and weatuer coacitions
revalled during previous growing season.

The greft walon was Lound to be coupleted withdn
thres months ofver inzertiun of scion tu rootstock.
Savaral continuous cylinders of new tissue Letween stock
ang sclion wers found heeling the wound and the graft unton
was: connloted. New xylem procduced subsequent to grafting
was shifted circunfer-ntially in the directi n of seion
&t the point “irectly beneeth the original —ound &r was
reported Ly Chakpabarti and Sadhu (193%)., EBsaun (1°79)
conductaed stulier on graft union and observar thit reconlagy
growth and cambial activity were involived in the oromap
gragt nnio:z formation. The oLrsak down groduct: of deed
celis on surface of stock and scion formad a necrotic
layeor. Intaet ceiic next to necrotic iayer on.argeq, divided
amnx: formec: caelius tiseuve walch £iiiec tiue spuce left
Letween StoCk and scioh. sventuwaliy, ik cambia letween
stock amx scion Ducend COMinuUOW: aCros: tus collue by
the (dilfferentiction of cailus celis futo cumwiai cells
which later formed vascular tissues.
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rpatomical studies to £ind out the possible
roacons for greft fallure revealed that in coczes vhere
there wae chrinking and drying of scion within a fow
dayr of grnfting there wares no eallﬁ@ formation even aftor
S to 10 daye of grafting, It micht be Aue to the formmtion
of vorv thick mecrotic layer in the wounded exporsef
eurfocey of stock and scion. Soule (1.71) revortad that
thick necrotic laysps wepe Gue to deep crushing of cellis
during vwrapping wadceh contriluted for graft foiiurec.
Raten (1.3%) ouwsorved DO o3ls diftersntiction in the cut
porti. e of stock evan after 7 duys of gredting. &KEeoVso,
in such Gnces talck necrotic liyels were i:o seun to aave
devalioond, Home of the unswocessful grofits saowe wide
gap botweon stoek and scion. Irreguisr surfccse of cut
portions of stock and scion wers also cissepval in the
nresent study which is 4in agreement with the report: of
Copes {(1969) who staoted that poorly matched stock an? zcion
recultad dn very s2low cesbial union an? “slaped bod
sprouting. Thic omrhacsizes the ekill and car~ required

for stone crafting omcration in mango, -

The anatomy of unguccessful graft: which romained
grean for mor: thun 60 doy: suowed auces: callus

proliferation betweaen rtock and zelon am dlfferentiction
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 was very slow in such czses. Sane Of the unsuecces. ful
grafts initiated callus ppoduction only £rom stock side
aven after 60 day: of grafting. Tathre and Sharma {(17546)
ohbrerved axcercive gpovth of Parsnchymestour c2lis between
etock and scion an’ digtortion of xplan «lement- thae
blocke? tha con'ucting veerels which later inhibited the
movement of water fyom stock to scion pesulting in graft
failuree. Turkovac (1.63) vbcerved exces:sive undifferen-
tiated callu: op othar Arpregulir gpowths at the union of
inconpetible combinstion: of stock and scion. Robort (i949)
stated tat important faoctogs Gatormining the gralt teke
was not tie patube of tiae groft union but geasticalay
deternmiice intapaction betwesn SLOCK afki sCiiN. in okingo
aithough stock end scion age nok biccasmicully or
geneticeliy founy' cpart the possibiiity of soma 0f these
fectors int:rforing the healing nroces: cennot be ruln?
out. In the orsgzent study zome of the alove foctors
discuesed might have been res-onsidble for the low onrcentage

of graft tske in Mulgoz any® Alphonso.
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In the present investigotion an attemt has been
made te eveluate the pecponse of iffaront varieties of
scion with varying lengths for stone grafting raced on
the perults of the earlier worke cerried out in the
Depertnent of “omology and Ploricuiturs, Colliens of Hortd.
culture, Vellanikkare for the standardisation of various
aspectc Of stone grafting techniquer in manjo. Det.ilad
enatomicel studies of the graft union of ali the selected
verigtieos were also concucted to £ind ocut the various
stages of graft union and tiw possibie preason: for greft

fallure. e scailent results age summriced vgiow.

1. The results of the stwy on the revponce of
varicties anki lLengths of scldon on graft take
indicated highest percemtage of sprouting
(84 per cemt) for the variety banganapnelly with
scion of lengths 8 om and 10 cna;“éor the variety
Priur with scion of length 8 em. The sprouting
wae poor for the variety Alphoneo (53 per cont)
with seion of lengthe 8 em and 10 on.
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2. The variety Priur recorded maximum survivsl

3.

4.

5.

(54 per cemt) with scion of length 8 cm while the
variety Mulgoa with sgion of langth 6 om rocorded
minimom survival (12 "er cent).

The cbesrvations on growth parameters r-vealed

that the wveriety Mulgos recorded maxirmum mean
growth followed by the wariety sanganmaporally up to
4th fortnight. The lecst extension growth was
recorded by the veriety Banglore up to Sth fortnight
and tuereafter ths weriety Mundap s registered the
least valug with regaxd to this pearemcetor.

The girth of scion was found to e iniluenced by
the varieties throughomt the period of ocbservation
while the girth of rootstock was infiuenced by the
varietiee only during initicl stages of growth.

With req:rd to girth of new growth intaraction effoct
war eignificent only Quring 6th fortnight of
observation when maximum meen aipth (2,12 om) were
obzaerve for the veriaty Alphonso with the setion of
length 8 cm and minfmum for Banganapnally (1.44 om)
with the scion of length 10 om.



6.

7.

8.
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The highest and the lowest leaf production vas
noticed respectively for the varieties Bangenspnally
and Fanglore marticularly during the {nitial stzges
of grafting.

In the pregent ftuly the growth paremeter: viz.,
growth of scion, girth of scion, girth of new growth,
girth of pootstock and leaf poiuction ware not
influenced significamly by varying loengths of scion
used.

Anatomicai gtules pevesled four dictiact stuges An
the healing proces: of greft union. Tae cambial
bridge across the unlon was welli estibilicned 45 daye
after grafting. #ost of the cuallius proiiferstion

was oricinated from stock tissues particularly tiose
adjacent to casbiuma. The union was completed 3 months
after grafting operation. Sevarcl continuous
cylirders of new tissues between stock an? ecion

vere found, the woun? was properly heale® and the
graft union wvas sugcercfully completed.

Anstomicul stucdlies to £ind out the possible reasone
for graft failure revealed that in caeses vhere
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thers was shrinking ani drying of scion withiin

a fow days of grafting, there was no csllus
formation oven after 5 to 10 duys of grafting
oparation. Very thick nagrotic layars wvere zeen
develop»d in the wounded expored rurfacas of stock
and sgion. Sae of the unsucces:ful grafts ~hownd
vwide gup dotween stock and scion.

10. Tha uncuccessful grafts wvhich premained green for
more than 60 days indicatod exces: calius proif-
feration between cstock and scion and the
diffsrentiction was very slow in =uch cucce. &owe
of the gruft: initicted calius production oniy
fros stock 21de even after 60 day: of grafiing.
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WPFEMDIN - I

Chi-square value® for comparisons between peir of varieties and scion length witn - ... .. 2 Nuiper O sprouting of grafts
f;éi}:ies/ vlll v112 V113 ‘:'211 V212 V213 \/'3]_1 ’1312 \4'313 V‘ 11 ‘!4 '_3 '-';LJ. ',7511 -4512 Vsl.sl V611 V512 V613
1, - 0.48 2.37 0.05 0.58 0.48 3.04 0.58 0.58 0.21 G.22 3.Gé 0.25 - - 2.37 4.59% 4.59%
1, - - 0.73 2.08 2.09 - 1.13 2.09 2.09 0.0% 5.3 0.23 1.41  0.48 0.48 0.73 2.15 2.15
13 - - - 0.99 5.19% 0.73 0.04 5.19% 5.19* 1.16 1.16 3.17 4.10" 2.37 2.37 - 0.37 0.37
11 - - - - = 1,00 0.20 2.29 1.00 1.00 0.05% 2.75 0.2 ~.54 0.05 0.05 1.71 3.66 3.66
‘12 -~ - - - - 2.09 6.13*% - - 1.50 1.20 0.27 n.07 0.65 0.65 5.16% 3.20** 38.20%*
:13 - - - - - - 1.13 2.09 2.09 0.05 .95 0.83 1.41 0.48 0.48 0.73 2.15 2.1%
"11 - - - - - - - 5.13** 6.13** 1.65 1.55 3.93¢+ +.96% 3.04 3.04 0.04 0.15 0.16
112 - - - - - - - - - 1.50 1.20 0.27 2.07 Q.65 0.65 5.19% 3.20%* B8,20%*
513 - - - - - - - - - 1.50 1.20 0.27 0.07 0.65 0.65 5.19* 3.20** B8,20%*
Lll - - - - - - - - - - - 0.50 0.93 0.21 0.21 1.16 2.85 2.85
le - - _— - - - - - - - - 0.50 Q.93 0.21 0.21 1.16 2.385 2.85
¥13 - - - - - - - - - - - - 0.06 0.06 0.06 3.17 5.65% 5.65%
,,11 - - — - - - - - ~ - - - - 0.27 0.27 4.10> 6.85%% g g5
1o - - - - - - - - - ~ - - - - - 2.37 4.59% 4.59%
‘.13 - - - - - - - - - - - - - - - 2.37 4,59% 4.,59%
1y - - - - - - - - - - - - - - - - 0.37 0.37
71_ - - - - - - - - - - - - - - - - - -
il3 - - - - - - - -~ - - - - - - - - - -

1 = Mulgoa v4 = Mundappa L - Length of =cion
V., = Priur V% = Banglora 1 - A cm Significant at % lavel
V3 = Bangesnapnally V6 = Alphonso 1 - g cm ** Significent at 1% level

, 1 -~ 10 cm



APPENDIX - II

_Chi-s7ure values for o~u.;xrisons betweon puir of varietles and scion length with regard to number of survival of grafts
rielize/ Vilh b Vils o toio Valp o Vilio Valp Valp o Valy o Vel Vil o Vly Velp o Vel, o Vely o Vel Vg,
11 - 1.77 1.77 S.E2%  19,9**  £.83** §,83**16.89** 15.42"* 4.88* 5_.B2* 14.03*%* 6.83%* 14.03%* 9 _01%x 2. 43 9.01*
12 - - - 5.20% 10.86*” 1.78 1,78 8.50** 7.40”* 0.83 1.20 6.40* 1.78 6.40* 3.04 0.05 3.04
13 - - - Y.LG 10.86° 1.78 1.78 8.50** 7.40** 0.83 1.20 6.407 1.78 6.40% 3.04 0.05 3.04
11 - - - - 4.92> (,04 0.04 3.34 2.60 0.04 0.00 2.05 0.04 2.05 0.39 0.79 0.39
1, - - - - - 4,05~ 4.05* 0.18 0.36 5.91% 4.93% 4.93% 4.05* 0.64 2.57 9.45** 2.57
13 - - - - - - 0.00 2.62 » 2.02 0.18 0.04 1.50 0.00 1.50 0.17 1.20 0.17
1, - - - - - - - 2.62 2.02 0.18 0.04 1.50 0.00 1.50 6.17 1.20 0.17
12 - - - - - - - - 0.04 4.16* 3.34 0.16 2.62 0.16 1.46 T.25%% 1 .46
1 . - - - - - - - - 3.40  2.60 0.04 2.02 0.04 1.01  6.25% 1.01
1, _ - - - - - - - - - 0.04 2.71 0.18 2.71 o.71 0.45 o0.71
1, _ - - - - - - - - - - 2,05 0.04 2.05 0.39 0.79 0.39
1, - - - - - - - - - - - - 1.50 0.00 0.65 5.30* 0.65
1, - - - - - - - - - - - - < - 1.50 0.17 1.20 0.17
1, - - - - - - - - - - - - - - 0.65 5.30* n.65
1, - - - - - - - - - - - - - - - 2.29 -
_11 - - - - - - - - - - - - - - - - 2.29
1, - - - - - - - - - - - - - - - - -
1, - - - - - - - - - - - - - - - -
yeristie: V1 - Muloos V4 - rundipps L - Length of Bcion ¢ Significant at 5. ev.:
V2 - Priur N h&n?lorc 11 - 6 om ®* Significant st ;; iivj;
v, - Len [N Y -  siphonso i, - 8 cm

1 - 10 ecm
35



LMD - LIT

Chi-square values for comparison beatveen pairs of varieties with pegapd to the
sprouting and swvivel of grufts

sprouting Survival

i V2 V3 Ve V5 Y i V2 V3 V¢ Vg Vg
Vl Kulgos - 0.18 0.31 O.48 2.58 13,.26** - 16.47** 22.37%*11,.34*"15.5%8"*3 .68
vz Priuvy - - 2,83 0.03 1.62 10.40%* - - 0.49 0.5 0,01 9,50
73 Bangammlly - - - 0.02 1.10 9.62* - - - 2.00 0.7 8,33
v‘ !':nnﬂapp - - - - 1.70 3.39’"‘ - - - - 0.3% z.”
Vs Bangloge - - - - - 4.27T - - - - - 4.31*
vﬁ hlmo - - - - - - - - - - - - '

* S4gnificent at 5% luowvel
** Siynificont at 1% lavel



APREDIX IV

Chi-square valiues for comparison between puirs of length of scion with

zogurd to sprouting and survival of grafts

Chi-sguare value

Compariuson
Sproting Surviwl
6 o Vs 8 om 0.42 10.72%*
S om Vs 10 om 0.42 1.82

6 on Ve 0 em - 3.74




APEILIX -V

Anblysis of variunce for the effuct of varietiec 4 scion langta on growth of
scion at furtnightiy interw.is

Moan squares et furtnigiht.iy intorvils

< 5 6 7 8
Varieties S 36,90 37,53 82.00*" 84,75*" 125,14% 119.44** 236,520
Scion length 2 0.87 3.79 2.63 8.87 30.13 42.23 72.97
Interaction 10 8.7 7.67 23.25* a%.87* 44.93* 55.08** T7.,12%
Exrvor 72 8.67 8.93 11,68 15.11 17.81 19,82 29.49
Total 89 - - - - - - -

* Sijnificant at 5% level
*%  significant at 1% level



APRNODIX - VI

ipalysis of variance for the effect of wvariuties and scion iength on girth of
rootstock at fortnightly intervals

Hean squares uat fortnightiy imtorvals

Source Adefe

2 3 4 S [ ] 7 8
Variot tes S 2.0 1.8 0.96** 0.18 0.09 0.07 0.08
Scion length 2 0.29 0.29 0.01 0.11 0.27 0.1% 0.19
Interaction 10 0.11 0,11 0.12 0.9 0.22* 0.16 0.18
Error 72 0.0  0.% 0.08 0.07 0.10 0.14  0.14
Total a9 - - - - - - -

* sfgnificant &t 5% level
“* Significint at B level



APPENDLIX - VXX

Analysis of wariance for the effact of verietier and scion length on qgirth of
scion at fortnightly intervals

Mean squares at fortnightly intervhlsg

fource d.f,

2 3 4 S 6 7 8
Varietios S 2.87** 2+34%* 1.69% 1.13%* 0.79%* Q.84 0.623**
Scion length a 0.20 Cedd 0.18% 0.20 .08 0.08 0.13
Intexraction 10 0.19 0.11 0.16 0.08 U.13* 1.10 0.30
Errog 72 0.12 0.11 0.09 0.07 0.06 0,06 .08
Total 89 - - - - - - -

* Sicnificanmt at 5% level
** Significent at 1K level



Analysis of veriance for the effect of warieties and scion length on girth of

APPERDIX . VIXX

nevw growth at fortnightly interwvels

Mean squures at fortnightiy intervals

Source 4.f.

a 3 4 S 6 ? 8
Varieties 0.60** Oed 7%* G.46"* 037" O0e23%* 0.33** Q.28
Scion length a2 0.01 0.06 0.1l 0.i8 0.17 0,09 0.08
Interaction 1o 0.08 0.06 0.14 0.11 O.10* 0.13 0.13
Ezror 72 0.11 0.10 0.09 0.10 0.07 0.07 0.08
Total a9 - - - - - - -

* Siconificent at 5% lavel

** Sionificant at 1% level




APPENDIX . XX

Annlysies of weriance for the eff2et of viriatias an? ccion iength on the
production of numbor of leaves

Mean squares at fortnightly intervcis

Source 4.£.

2 3 4 5 3 7 3
Varieties 5 81.14%%  ©3.22%*  142.90%* 16a.07*" 205.61%% 233.93%* 607.16%*
Scion length 2 18.41 9.10 10.96 10.81 6.15  28.98 51,08
Intersction 10 20.06 12.63 21.75 35.06 35,97  68.74* 66.30
Exroc 72 11,78 12.45 13.72 20.13 20,19  26.67  45.68
Totul 89 - - - - - - -

* Sianificent at 5% level
*¢ Significant at 1% level
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ABSTR,.CT

The proecont seriesr of stu’ies wore capriad owt
in tho Dgpartmemt of Pemology and Floriculture, College
of Horticultups, Vellanidmpe curing the mriod from
ltay 1985 to Decrrber 1986 with the objective of stulying
the responce of virictiee Of sclon choot: with verying
lengthe for otone geafting in mungo. Lcion shooks of
thres Ciffer-nt longths viz., 6 om, @ oo and 10 o
colioctad Srom uix vVarlieties OF WBNGO Vike, Maigou, riur,
Banganappaliy, Mundappe, Bonglerte and HLPROUSO vare wsed
for grafiting oporction. Detulied anutomiosl stuiies of
graft union of ¢il the sclettecd w.ricties were also
coniuctad to £ind ok the various stiges Of greft union
and the possibic roazons for graft felilures.

The recults of the experimenmt on the response of
varisties and lenyth of scion indicated hicghest percontage
of s woutiny for the variety Banentpmslly with seion of
langthe 8 em and 10 o and feor Priur with scion of lencth
8 en, wvhils e pouting vas noor for the vapisty Alphorso
with 2cion of lengths 9 cm endl 10 e The verioty Priur
recorded maxinum supvivel with the =cion of ianjth S om



while the variety hulgos with the scion of length 6 om
rocorded least curviwel.

The experinent to £ind out the offect of werietics
and length of scion on growth paramcters revealed thet
the variety Malgoe recorded maximum meen growth followed
by the variety Bangamappally up to 4th fortnight an® that
growth of seion was not influenced significontly by
diffarent lengths of scion used for grafting. The vrrieting
had significant eoffect on girth of rootstock only Furing
the dnitizl stegee of growth while girth of scion was
influenced by varieties throughout the period of observetions.
With regerc to thess paradeters th:re was no cignificsnt
ciffcrancs baotwesn =cions of lengths 6 om, 8§ cm and 10 au.
The muxizun ond cinjuen leaf production was noticed
respectiveiy £0r the weristiss bangunappualily and banglors
pelBlic.urly during initial stage: ©f geowth. Howover,
tie we 0f scda with wrylng lengths cdc not reveal

any . ignificent difference with pegard to this pagcbeter.

anztomic: i stuiies of the suocesaful grefts
reve:led four dictingt stagee in the hesling nrocess of
greét union., Cembial bridge scroegs the union wae estadblirhed



45 daye after grafting and the union was completed
three monthe after the geufting operution. In the
unsucoessful grefts tiere Was no caslius fucmation m
after 5 to 10 Gays of geefiting. Very thick nocrotic
layer:s were seen t0 have developed in tie wounded
expoced surfoces of stoek and se¢ion. Irreguisr cut
surfcoes, wide gap betwesn stock and scion and slow
differontistion of esllus were also observed. Moreover,
some of the unsugcessful greofts initisted callus
nrodugtion only fyom stook side.
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