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1. INTRODUCTION

Mango undoubtedly deserves to be the national fruit of
0India. In area, production,nutritive value and popularity of 

appeal no other fruit can compete with it. It is the 
favourite fruit of all parts of India and has been 
repeatedly acclaimed as the "Kang of fruits". The Mogal
Emperor Babar called it the choiecest fruit of Hindustan.The 
paisely design, which is dominant design in our hand printed 
fabrics, represent a mango fruit and is considered to be a 
symbol of India jn Foreign countries. >

The mango is one of the most ancient fruits of India.lt 
was established in India in the pre-Christian era.Its 
cultivation in India is estimated at more than 4000 to 6000 
years old. In the Ramayana and Mahabharata forests and 
gardens of mango have been mentioned. It has been held in 
high esteem by the Hindus. Its blossoms are used for worship 
of goudess Saraswati and festoons of mango leaves are 
strung doorways on auspicious occasion. Its common vernacular 
name ’flam' means "the common". It is not only common through***- 
India but is also the fruit of common people. Its name Amra 
u-sed in Sanscrit literature has been used as suffix to marl 
distinction and adoration for people and thinns.The Amar

I'osh written in the Buddhist limes fay Amar Sinha contains an 
immortal eulogy of this lucious fruit.



India is the only country where truely wild foiests of 
mango are found in Assam and the adjoining Chittagong 
hills.No other country can surpass India in the number of 
mango varieties and the richness of their flavours. The 
climate of India is ideally suited to its cultivation and it 
is found growing in every nool and corner of the country 
exceot at altitudes above 3000 feet.

The juicy suet mg varieties are consumed in large 
quantities. Mango is also made into pickles, preserves, 
mango powder and chutneys of all sorts. The juice of mango

ffruit is dried in sun in the form of solid sheet called
f

3mango leather .Mango~fool, refershmg drml is made by mixing 
mango pulp with milk and sugar. It is an oustanding source 
of vitamin - A <4800 I.U.) and good source of viiaimn C. The 
mango is also considered to have some medicinal
properties.The ripe frouit is f «*t ten mg , d iu r e 11 c and laxative. 
The kernel is effective againest diarrhoea and asthma.Paled 
and sugared pulp is givon to patients of cholera and plague, 
Tne barl is source of resin and gum. The wood is used as 
timber and leaves as fodder.Thus mango tree is fully 
utilised in India.

I'otanicallv mango belongs to family Anacard laceae to 
which also belong the cashuenut and pi si iduont .The 
cu’tivated mango belongs to specios Mangifc-a indiea Uh Id 
mango forests of thi= spoces ami Mangi fora 1 v ■ 1 ca a_«
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found in Assam. The mango is grown in almost all states of 

India. In India, mango area is 10.64 lath ha. with 

production of 93.38 lalh tones,while in Maharashtra mango is 

cultivated on 35,400 ha.with production of 1,94,700 tones.

The propagation of plants is fundamental occupation of 

mankind. Civilisation may have started when ancient man 

learned to plant and grow 1 i nd of plants which fulfilled 

nutritional needs For himself and his animals. As

civi 1 nation advanced ho added to the vanty„ of plants not 

only additional food crops but also those which provided 

fibres, medicines, recreational opportunities and beauty. 

From the great diversity and variation in plant life,he has 

been able to select kind of plants useful to his welfare.

Much progress in plant improvement was made long before 

the modern period of plant breeding. Our cultivated plants 

ong'nated mainly by three methods, some 1 md of plants 

relected ■f'mm wild species, some arose as hybrid and some 

plants nr cur natural 1 y as mans trost i es . Consequently there 

lies lmen a process ni invention and discovery of lech aqui 

"n- p'anc nropigation Most cultivated plants either w’l’ be 

1 n s 1 nr i^11 rpwrjrt in lert ins irablo -forms uni o*", f.wv ai e 

j> u".\tei undtr control’ed conditions that i.rsnrvn ther 

i,i 1111 r' i. h! r n r . r- r « 11 ' e r p l > i,1 1111 history, a ‘ ' f 11 i 11 1 - "

11L i n ■. h * r i r 11 wr i i’nr t i .> drvi'lo( rienl ol 1
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techniques to preserve them had to be loerneJ- com f'3y,d' 
new advance*! in propagation techniques d« veloped , l he i umber 
of plants that became available for cultivation mci"'^icu

Plant propagat on is controlled reprodiu^on of r>l.t’f 
so as to perpetuate selected individual or the g* on > of 
individuals winch is having specific value to man. There are 
two basic types of propagation *<a) se .ual , <b' ui’.
Geed propagation is se sual e -apt in case of ipotrn i anil 
this propagation generally causes variation in seed 
lings.The various vegetative methodes liie lo/p^ nq, 
cutting, grsfting and buddinjare asp 'Ucu which gjvec wrue 
to type progeny as that of parents.

The origin of grafting can be traced bad to ar c*enl 
time. There is evidence that the art of grafting was 1 i.oh'.i 

to the Chinese atleast as early as 1000 B C.burins the d_sc 
of Roman Empire grafting methods was very popular ’ iu 
methods were precisely described in the writings uf l.at 
era. by the sixteenth century vhe clc?ft and whip "rr • s w> o 
in wide spread use in England and il was realised t ... w L ' 
cambium layer must be matched, although the nd.un o 
ti'.i.ue w is not then understood and appreciated. . huou 
18H 1 described 119 methods of grafting and l i cu-cc.. w.i.m. 
in growth habj.t« due 10 grafting

Go grafling n an art of lining two u r 
purl. together, i.n such a m«niter thaw they uni
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their growth is 'iniin plant, fne dj prp u net 

<31 a r tmgs are marching, side grifling,whip g-im 

grafting and stone g t a F t mg . Graf l mg is necosserv - 

j. w'lien other me tods aro no l mu ro »«• fu l,

II 1D obtain pest ami coJd 1 ( * i ( nt fi] ant , a«*L 

aII. TO cunvort, inferior van-ty in to super* or i«n 

.lV. f c modi I v the growth of f iuj L plant

GoPtwoou grafting _n mango is »uu «S'.ru 

grafting them veneer qraf ling and api oe< 1 g' i 

softwoou grafting, wedge shaped »rion pci 1, "

into bifurcated root stoct and joint is tjed ov 

annu, The present eiper linen Cal entitled," ' .

ft no .. n pul «• softwood grai ling o-f mango us uf 

oT t > t 1 y , " was undertaken wiui follow f _ > . _ >_

. ' r_a» ou 1 SiUitanJ? pencil ior soFlUCm,-. _ 'c . -

■e-m m (iq « j «

' . _ , - .u at vigour v. f v-c ^■'c m.. -'..vjftn«C

_/ & w ■. <d Ou v rdt i ^ 1^ y i <r s ^ ^ 1 «

1 l ( I u

r



OL* REVIEW of literature

As •fa1'- as the fruit industry is concerned, the best 
suited method of propagation to the particular crop and 

climate is very needful for its development. Since mango is 

also one of the important fruit crop of India as well as 
of some other countries of the world. Many of the' workers 
made a vast research to find out the proper method of its 
propogation which will help to establish the orchards . Some 
important work related to the present investigation is 
reviewed here .
E.1 Method of graftings

Pinhereio _et ^al (1970) studied different grafting 
methods in mango. Their study includs cleft, whip, tongue and 
side grafting.They found the cleft method as superior to all 
other methods of grafting.The cleft grafting had given 97.1% 
success then followed by whip method (88.9%). The other 
methods of grafting and shield budding proved 
unsatisfactory.

Singh and Srivastava <1980) studied double grafting in 
mango.They grafted scion of cultiver Dashehari on rootstock 
using interstock of cultiver Bapakkai,Inarching,veneer 
and softwood grafting were carried out in liarch,July and 
September.The best results were obtained with inarching and
softwood grafting both in July.
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Gau r N.V.S. (1984) compared the success of various methods 
of grafting like inarching, veneer g r a f tin g,s t on e grafting 
and softwood grafting. He proved that softwtod gave highest 
success and was most economical than other three methods.

Singh et al l 1986) studied different grafting methods 
carried out from mid April to mid September on one year old 
seedling:- with four to five months old scion defoliated ten 
days prior to grafting.The highest success of
veneer,modified veneer and softwood grafting -was observed in 
mid June were 96.6%, 100% and 100% respectively.

Tayde et al (1988) observed the success of different 
grafting methods by using the cultiver pairi.They reported 
that softwood grafting during July to September gave higher 
success (70 to 100%) than veneer or stone grafting.Also 
observed that survival after nine months and scion growth 
had maximum by softwood grafting as compared to other 
methods.Higher mortality of young stone grafts showed 
unsuitability of stone grafting under Akola condition.
2.2 Effect of periods

Erasad et al (1973) studied the propagation of mango by 
r .rafting patch budding for judging the suitability of 

. y observed the maximum successs 92 to 96% during
of July by veneer grafting.They noted lowest 

..... y by pat c:h nodding .“hey ai so reported the 
: do: :, ■ ;ti or o o of May foi the year 1969
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and maximum growth during June for the year 1970 with
veneer grafting.

Amin (1974) studied the suitable time of wedge
grafting. They conducted experiment from last week of July 
to first week of September on insitu condition.They reported 
that when bronze coloured terminal growth is observed on 
rootstock then grafting gave highest success and concluded 
the grafting during last week of July to first week of 
August gave bast results.

Kanwar and Bajwa (1974) studied the propagation of 
mango by side grafting for observing the suitability of 
period.While conducting the experiment they used scions and 
rootstocks of different ages.They reported the best results 
by side grafting was obtained in liarch-Apri 1 and June- 
October.

Gunjate and Uimaye (1978) studied the effect of the 
time on the success of veneer grafting.They transolantsd 
seedlings in September and in the following year they were 
veneer grafted at intervals from 15th March to 1st June and. 
they reported the percentage success ranged from 68 to 9"% 
and also reported 15th May being the optimum date for 
grafting.,

Narayanrao and Ramamurthy (1979) under 
propagation trials to standardize the method and - 
operat i on, They reported maximum success 85% by -
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veneer grafting worked on 16-9-1978 and 1-10-1978 
respect i ve.1 y.They also observed that 10 to 25% success was 
obtained by stone grafting during month of August.

Upadhyay and Gupta <1979) also studied different 
methods to decide the proper time of grafting.Their stone 
grafting work had shown 95%and 90% bud take and 80% & 85%
success during July and August respectively.

Patel and Amin ■( 19S1) re ported the best period for 
softweed grafting of mango in situ.For this expermint they 
used scions of cultiver Rajapuri and grafted from February 
to next January at 15 days interval.They observed that 
grafting between third week of May to third week of August 
gave 95 to 100% success and February to May had gave 85 to 
97% success but after week of September it decreased 
considerably.

Singh and Srivastava (19SH) studied success of grafting 
carried out from July to Se.ptembe r. They carried out softwood 
grafting by using the cultiver of Dashehari and they 
reported that the, grafting on 20th August gave hh o t 
success <90%)as compared to 67% in July and 707. -■ late

September. They also observed that the softwood 
better than venear grafting.

Desai and Patil < 1984) studied the. gray' ■ 
carried out from 1st July to ■:5th 5e evc-g - 
of 15 days.For this work they used’’seven c.av ,



old seedlings and defoliated scion.They observed that 

grafting success was higher on 1st July in greenhouse than 

open condition and concluded grafting in 1st July was better 
than other dates of grafting.

Shailendra and Sinha (1987) studied the grafting done 
in different months and they used the aluminium foil for 
tying’ the graft union.They carried out grafting in April., May 
June.October.November.December and January.They observed the 
tying by aluminium ?oil gave higher success than untied and 
they reported, the highest success in June and October(80%) 
and 707. in April ,May and November while untied grafts gave 
707. success in June and 50% in October and April.

Gupta et ax (1988) observed the grafting success from 
25 ' July to late September.While conducting the experiment 
they used the scion and stocks of different ages.They 
observed that grafting on ten days old seedlings ga,ve highest 
success in second half of August than grafting on five days 
old seedling during late July

Upadhyay and Prasad (1988) studied C Ci t? €? f T B Ctp Of* %• j. ITl & 
on grafting in Dashehari mango.They carried' out the grafting 
between July and June of the following year.They observe- 
the grafting success was highest in'June (S57T 7 c l. lowed hy

July,August and September each with 80% and T’ to.,; - -1r. T't
and poorest results were obtained between Nov«t.TC-.-.- 

<18 to 257.) .



2.3 Effect of climate:
Subbarao (1968) studied propagation of mango by veneer 

grafting under Anand(Gujrat)conditions.The result bad shown 
that July to August and Januarry to February were the best. 
Among them July to August were the best. He concluded that 
the season had played an important role in the success of 
grafting besides other influences. During the month of July
to August, the maximum average temperature were 31.9
to 29.7 C and average minimum temperatures were 25.^

to 24.7 C. The average relative humidity was 
in the range of 93.5 to 86.7 X .Both these factors were 
lesser in the other months.Thus the temperature and humidity 
were closely related with 'success of grafting.

Phi l Ion et al (1970) reported that proper humidity and 
temprature was essential for survival also.So they used the 
green shelter like Arhar,Janter and Banana and reported 
green shelter as superior which provides shade and 
humidity during summer and 89.6% establishment was seen
under this shelter.

Reyes (1978) studied the effect of ambient relative 
humidity on grafting success in mango and reported highest 
success in the grafts which were covered with wet plastic 
bags and kept in the shade. This clearly indicated that the 
higher humidity favoured the graft success.

Singh et al <1979) compared the different methods of
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vegetative propagation in mango all around the year and 
reported that higher atmospheric humidity caused by high 
rainfall neither too high nor too low but maximum and high 
minimum temperatures were very congenial to the union of
rootstock and scion and rooting in air layers of' mango. The
aforesaid favourable condition prevailed during July to
September and thus maximum success in all methods of
propagation was observed during these months.
2.4- Beedling growing conditions (Instu and pots)!

Nagawekar et al (1984) studied the survival of stone, 
grafts grown.in the container and that are transplanted from 
one place to other. And they observed that grafting success 
was msximum by grafting on container raised seedling than 
grafting on lifted seedling.

Reddy and Melanta (1988) observed the softwood grafting 
in container and in situ." They used the Cv Nekkare as roots- 
stock and seedling raised in polythene for container study 
and' sown in the field for insitu condition. They used 
cultiver Dashehari as scion rnd reported 58% success with 
three months old stock and 40% success with four to sixfold 
rootstock raised in container. While insitu gave 90% success 
with seven months old root stock and 25% with three months 
old rootstock. So they concluded insitu conditions always 
gave higher success than in container seedling stock.



3- MATERIALS- AND METHODS
The details of materials used and the methods 

followed in conducting the present investigation are given 
in this chapiter.
3.1 Experimental site s

The present investigations were carried out at 
Central Nursery Scheme, Department of Horticu1ture, college 
of Agriculture, M.A.U., Parbhani during >the year 1991-92.
3.2 General C1imate s

0
Parbhani is situated at 409m altitude, 19 16'

0
N.latitude, 76 47' E longitude and has subtropical climate.
The average annual rain fall received during 1991-92 was 
883.8 mm rainfall mostly during June to September,

0
The maximum temperature varies from 29.8 to 44 c

in summer whereas minimum temperature varies from 5 to 
0

14»8 c during winter.
3.2.1 General climatic coditions during the period of 

investigation *
In order to get idea about climatic conditions 

during the period of investigation i.e. 1991-92, the weekly 
average of weather condition viz. maximum and minimum 
temperature, relative humidity (Morning and Evening) was 
obtained from central Meteorologies observatory, M.A.L 
Parbhani. The meteorological data for year i°9 -92

presented in Table 1
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Table

Met.week Temp.( c) 
max. min.

Hu m i d i t y (“/.) 
am. pm

33
33
36

48 31.9 12.9
49 30.4 10.4
50 28.6 9.3
51 29.0 11.1
52 29.0 10.0
1 27.6 6.2
2 30,4 9. 1
3 31.5 12.0
4 32.2 11.2
5 31.5 11.9
6 32.3 12.5
7 31.9 10.9
8 31 .5 11,7
9 34.8 12.7
10 36.4 15.0
11 38. 1 17.1
12 ,39.9 19.8
13 39. S , 20.8
14 39.5 21.3
15 40.4 24.2
16 41.3 ;-■■■■ p.
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3.3 Experimental details s
The^ main object of this experiment was to study the 

effect of period on the success of softwood grafting in situ 
and in containter. The experiment was undertaken by
employing the completely Randomised Block Design and the 
results were tested by randomised test of significance. The 
conducted experimental work was divided into two parts on 
the basis of seedling growing condition. Part A includes 
the seedling grown in situ and part B includes the seedling 
grown in container. In both parts of experiment the
grafting was carried out on the same dates and observation were 
recorded at same intervals. For both parts of the experiments 
the scions of culliyer Totapuri were used. The plants spacing 
is maintained insitu condition while in container
planting.there was no spacing problem. The plot size in

•s r>case of in situ condition was 10 x 3 « 30 sq.meter.
|f,4 Methodology for part *A* * •
3.4.1 Sowing of stones i

The mango stones of better quality having medium to 
big size and weighty were collected from local mango during 
the month of may. The collected stones were sown in the 
well prepared field in the month of June at the rate of 2 to 
3 stones per spots at the distance of 1 m x 1 m. The 
seedling were allow to grow on same place.
3.4.2 Treatments included s

There were three replications in the experiment 
which indicates three rows of mango seedlings that, were used 
for grafting . The dates of grafting which ware done at an
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interval of 15 days indicates the treatments.
So in the experiment there were three replication 

and 10 treatments.
Design s Completely Randomised Block Design.
J?eli cat ions s 1) First row ~ R1

H) Second row - R2 
3) Third row - R3

Treatments s Dates ~ D1 - 5.12.1991
D2 - 20.12.1991
D3 - 5.1.1992

lQ 20.1.1992
D5 ~ 5.2.1992
D6 - 20.2.1992
D7 - 5.3.1992
D8 -

A
20.3.1992

DV - 5.4.1992
•D10 - 20.4,1992 '

The plants per replication per treatments were 
equal to two. At each date of grafting two plants in each 
treatments were grafted and each treatment was replicated 
three times as the number of replications were three. Thus, 
in all 6 plants were grafted on each date of grafting.
3.4.3 Grafting method :

The grafting method employed in the experiment wa 
softwood (wedge) grafting. For these the sowhjj of three 
better quality and viable mango stones were carried out in



After germination only on© healthy seedling per hill was 
kept for grafting and other we4k» seedlings from each places 
were removed. Totapuri cultiver was used as scion for 
grafting purpose.. Before 7 days of grafting defoliation of 
selected bud sticks were carried out. The sixth month old 
in situ vigorous and. healthy seedlings werfe used for 
grafting purpose. Softwood grafting was carried out by 
giving horizontal cut to the stock plant. The cut was given 
at a height of 15 cm above the ground surface, , so as to 
remove its terminal portion. Again one vertical cut was 
given on the stock plant which was 5 cm deep from the 
horizontal cut for iinserting the wedge shaped scion stick. 
The 4 month old and matured bud sticks of Totapuri were 
selected for grafting purpose. On the selected bud sticks 
slanting cut of 5 cm length was given on two sides with the 
help of sharp budding knife and then the prepared wedge 
shaped scion was inserted in the cuts given on the stock 
plant. The graft joint was then tied with the help of 30 
cm long and 2.5 cm wide polythelene tape. The tfeing by 
polythelene tape helps for better union success and avoiding 
water loss from the joint of graft union.

t.

3.4.4 After care «
When the grafting operation was over , the field 

was supplied with fertilizer and then watered immediatly and 
next waterings were given as per the requirement of field. 
The further sproutng of new growth below the graft joint was 
avoided by removing any sprout that had appe^ired so as to
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encourage the sprouting of scions. Weeding operation were 
also carried out whenever necessary and also the plants Cere 

timely observed for disease and pest infestation. The 
grafting operation were undertaken from Decemeber to April 
at an interval of fifteen days.
3.3 Methodology for part *B* s

This part of experiment includes the stock plants 
that were raised in the pots. In the same way of part * A* 
the mango stones were selected in the month of may by 
considering the healthyness and weight of the mango stones. 
3.5,1. Sowing of Stones !

The selected local mango stones Were planted in the 
container. .In every container two mango stones were planted 
during the last week of May. Then after the sufficient

. fgrowth of seedling only healthy and vigrous seedling were
' ' , \
retained for grafting and other weak seedlings were removed
from each container.
3*5*2 Treatments included s

In this part of experiment, the treatments and
repiications were the same as the part •A’ . The treatments
were dates of grafting and replications were the containers
with seedlings arranged in three rows. Also the grafting 
was carried out at the same dates as like in situ grafting. 
Replications » 1) First row of container - R1

S) Second row of container - R2 
3) Third row of container ~ R3 

Treatments s Dates of grafting



5 i 1
OS ~ SO. i E. 91
D3 - 5.1.92 ■
D4 ~ 20.1.92
D5 ~ 5.2.92
D6 - 20.2.92
D7 - 5.3.92
D8 r 20.3.92
D9 ■ - 5.4.92
D10 - 20.4.92

In this jiei-t., the plant* per replication per
V . ^treatment were also equal to two. Each treatment was 

replicated three times so at each grafting date total 6 
^plants were grafted.

3• :S,3 Grafting method s
The selected stock plants were given horizontal cut 

firstly for removing,the terminal portion and the vertical 
cut was given for inserting the scions. The scions of 
proper maturity and size were selected from cultiver 
Totapuri as like part 'A*. Then selected scions were given 
wedge shape and that prepared scion inserted into vertical 
cut of.stock plants. The scions used were defoliated a week 
prior to grafting. The graft union were also tied by 
polythelene sheet as like in situ grafting so as to avoid 
water loss from the graft joint. The grafted plants which
were in the container kept in shade.

P- f ter care s »3.5.4



After completing the garfting operation, the 
containers were kept in the shade. The. container were 
supplied with fertilisers and watered immediately. Then 
after watering were given at regular interval. Also the 
watch for pest and disease was kept.
3.6 Observations :
3.6.1 G r o w t h observations 5

From both parts of ex per i-nu.-nt three, representative 
plants from ech treatment were selected fro different.growth 
observations i.e. one plant from one replication of same 
treatment. The’ details of observations are as below.

A) The time required fpr sprouting 5
The grafts were daily observed for their sprouting 

and the average days required for sprouting were calculated.
B) Height of the Bud sprouts s

The height of the bud sprouts of the scion we"® 
recorded after 30, 45, 60 and 75 days after grafting at IS 
days interval. The height of scion shoot was measured in cm 
from the base of scion bud to the terminal end of graft,

C) Number of 1 eaves per pi ant t

Average number of leaves per plant were recorded 
periodically at an interval of 15 days from 30 to 75 days of 
crafting operation.

D) Girth of'stock ’

Th?h f,o?*>*■'. *v cr0 c o r’u cd

;o p p cv T y •' *r <;’■ ’S : • ' cr. p f; \j cu if ** * .* ■ .... \ ;; _
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r^- E> T Gi rth of Scion s
The girth of scion was also recorded at an interval 

of 15 days from 30 to73 days of grafting. The girth of 
eeion was observed one cm above the graft union.

3.6. S Observations on success s
A) Initial Success t ’

After confirming the complete 'sprouting 
possiblities, the total sprouted grafts were counted and 
initial success percentage was calculted.

B> Mortality percentage s ‘ '
The died grafts after successful sprouting were 

counted after 75- days and mortality percentage was 
calculated.

C) Final success t
The survived and successfully growing grafts were 

recorded after 75 days of grafting and the final success 
percentage was calculated.



4. RESULTS
C<

The data recorded on various aspects of grwoth and 
success in soft wood grafting of mango as influenced by 
time of grafting are presented under appropriate headings.

Part A

I. Growth obse rvat ions *
The growth, observations in respect of .ave rage

number of days required for sprouting were recorded as soon 
as the sprouting of the plant was observed. The growth 
observations as height of scion shoot, number of leaves per 
plant , girth of scion and stock were taken at an interval of 
15 days and it was continue from 30 to 75 days of grafting 
so as to see the effect of time on the grafting success and 
growth of grafted plant of mango.

4.1 Time required for sproutinq s

Sprouting observations of an indivisual plant in 
every replication were recorded and the average number of 
days required for sprouting were calculated and they are



T reatments

Table - 2 Days required for sprotindt-

Days after grafting for sprouting

RE R3 Meen

D1 •15 14 15 14.67
DE 14 14 14 14.OC
D3 16 18 18 17.32
04 16 17 ■18 17.. 67
03 18 EO SO •19 s 2Z

D6 20 19 18 •19. ~-C
'T EO 19 ■•*3.00

-y- 20 EO EO ;-r j;

,S1 Ppfiw fc*. - & t j5
^ ^ ('■ — 07 O ..... r* /*o

SEt-~ 3.76 

CD at 1 •*, 18

26-



presented in Table £.
It is evident from data presented in Table S that 

the days required for sprouting in every treatments do-rep-1 
differ significantly from each other. The sprouting 
observations in the month of December shows significant 
Superiority over other treatments as the days required from 
sprouting on the date of SOth December,1?-! and 5 th 
December,91 are 14 days and 14.67 days respectively. From, 
the table it was found that the grafting on the 20th December 
gave early sprouting than other -dates of grafting so 20th 
December • grafting was significantly superior than other 
dates of grafting then followed by grafting of 5th December 
and 5th January. The Table also indicates that there was 
failure of grafts of the 20th April grafting.

From the observations it was found that .the days 
required from sprouting at par leveland there was also 
observed that the days required for sprouting in the month 
of February, March and April were more than days required 
from sprouting in tf he month of December and January. So it 
shows the superiority of the graft success during December 
and January than other months like February, March and 
April,

4.2- He i qht of Sprouted* s c: i on shoot ( cm ) s
The observation in respect of height of sprouted 

scion shoot was recorded at an interval of 15 days upto 75 
days of grafting. The observations are presented in Table 3,



Table

6.57 

4.77

4.57 

5.40 

3.60 

3.4 / 

1.73 

2.07 

2.07 

0.00

S.57 

6.17 

5.7

L ■:> oW je %.J>

* ci7

4.40 

S. • '*' 7 

P 3 3

*:,7 C-

{) r-

DV 2.40 5.00

2.10 3.40

T\*'J 2.17 3.57

D4 2.07 3.77

05 - 2.10 2.90

S. 03 2.30

1.43 1.37

2.00 1.40

1.37 1.43

o o 0.60 0.00

•; i: 6.37 1,05

a£ r'/. Ini. 3,12

glean height of Scion shoot (xml t

T reatments
Days after grafting
30 43 60 75

fS

w'T



The data presented •: n Table 3 indicates that there 
was not significant difference in the growth height of scion 
shoot due to the treatments and the height of scion shoot in 
every treatment are at par level. The treatments which are 
at par level were D1, D4, DE, D3 with growth of scion shoot 
as 8.57 cm, 6.E3 cm, 6.17 cm and 5.73 cm resepectively which 
was observed after 75 days of grafting. From the table it 
was observed that the growth height of scion was maximum in 
the plant which were grafted on date 5th December and 20th 
January. So these dates shows significant superiority over 
other dates of grafting. Also it was observed that plants 
grafted during Feburary and March showed very little growth. 
Therefore height of scion shoot of plants which were grafted 
during December and Janurary were significantly superior 
over height of scion shoot of plants that were grafted 
during Feburary and March. Also the height observation from 
Apri1 grafting showed unsui tabl i'ty of grafting during this

4.3 Average number of 1eaves per plant
The observations taken on the number of lea, 

plant were also recoreded at an interval of 15 days “or 
to 75 days of grafting. The observation cn an n..

of leaves per plant were presented in "‘"a hi e f ,
From the data presentee tn '.t-e '"er; e 

found that 
t r eatme’-’ t s'

here was



9.7 12.0
6.3 9.0
7.0 9.3
6.7 9.7
4.7 6.0
5.0 6.3
2.0 3.0
2.3 3.0
3.0 4.0
0.0 0.0
1.88 -2.52
5.59 7.49

6.0
3.7
4.3 
5.0 
3.7 
4.0

■ 1.3 
f. 7
2.3 ■
0.0
•1.43

Treatments

D1
02
D3
04
05
06

3.0
2.3 
2.0 
3.0
3.3
2.3 
2,0 
2.7. 
2.7 
1.0 
0.74 
2.20

07 
08 
09 
010 
SE +
Cl* fit S'!
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Table - 4 Heart number of leaves per plant i •
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leaves per plant showed that the number of lesives were 
maximum on the plants that were grafted on 5th Decemefaer 
then it was followed by plants grafted on SOth January with 
12 and 9.7 number of leaves per plant respectively. It was 
also clear that the plant grafted during December and 
January showed more number of leaves per plant while plants 
grafted during Feburary and March gave comparatively less 
number of leaves per plant. Also the grafting during April 
gave less number of leaves in some plants and , showed 
mortality in some plants. This indicates unsuitability of 
grafting during April. So grafting during December and 
Janurary gave more number of leaves per plant and were 
significantly superior over the grafting during Feburary and 
March which gave comparitively less number of leaves per 
plant.

4,4 Girth of Scion t

The periodical observation in respect of girth of 
scion above one cm of grafting operation were taken at an 
interval of 15 days upto 75 days from grafting. The results 
of observation were analysed and presented in Table 5.

The results on the observation of the girth of 
scion obtained were significant. But there was no'. my 
significant difference in girth of scion due to treatments. 
The data presented in Table 5 also indicates that girth o? 
scion was maximum in the plants which were graftec’ during 
December and then it was followed by Janurary. The girth of



.30

Day after grafting
Treatment

30
days

45
days

60
days

75
days

D1 5.53 ■■ 5.93 ■6.30 '6.70
D2 . 5.27 5.67 6.07 6.43
D3 5.10 5.37 5.73 6.03
D4 5.00 5.33 5.63 \ 5.90
D5 ' 5.03 3.47 3.73 4.03
D6 4.77 3.33 3.57 3.77
D7. 3.27 x 1.73 1.87 2.00
D8 , 4.70 1.63 1.73 1.87
D9 3.27 1.73 1.90 2.03
DIO 1.77 0.0 0.0 0.0
SE t 0,91 1.25 1.35 1.45
CD sr? 2.72 3.72 4.01 4*. 30

Table -5 Mean scion growth <MM)

iiii!Il1I1II
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5.60 6.00 6.33 6.60
5.93 6.23 6.67 7.07
6.10 6.33 6.67

' K
7,10

5.83 4.20 4.20 4.47
5.83 4.13 4.37, 4.60
3.57 1.93 2.03 2.10
5.63 1.87 2.00 .2.13
3.50 1.83 1.97 2.06
1.97 0.00 0.00 0.00
0.99 1.45 1.52 1,60
2.95 4.31 4.52 4.76

D9
DIO
SE ? 

CO M

Day after grafting
T reatment

Table-6

D1 5.73 6.13 6.50 6.60
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scion in the plants grafted on 5th Decemeber and EOth. 
Decemeber were 6.7 mm and 6.43 mm, was significantly 
superior than the girth of scion in the plants that were 
grafted during Feburary and March. The grith of scion which 
were observed in the plants grafted during April gave very 
less girth and some plants showed mortality, this indicates 
unsuitability of April grafting. So the girth of scion 
observed from Decemeber and January grafting were 
significantly superior than the girth of scion observed from 
February and March grafting. ,

4.5 Girth of Stock s
a

The observation in respects of girth of stock were 
recorded at same interval below one cm of grafted operation 
from 30 to 75 days Of grafting.- The observations were
analysed and presented in Table 6.

the results obtained on girth of stock were 
significant and data presented in Table 6 showed that there 
were not significant differences in the girth of stock due 
to grafting on the different dates. All observations in 
every treatment were at par level. From the data it was 
found that the maximum stock girth was observed jHB' the 

plants grafted during Tanuary <7.1 mm) and then f o 1 iPTwed by
the plants grafted during Decemeber <6.8 mm). While the 
minimum girth was observed in the plants grafted during 
Februry and Ma. ch. The girth of stock was also minimum in 
the plants grafted during April. This shows that the girth 
of stock- in the plants grafted during January and Decemeber



Treatments initial Success”/. Mortality”/. Fial Succe
D'l 100.00 0.00 x 100.00
'"VOw.-~ 83.33 0.00 S3.33
D2 83.33 0.00 S3.33
D4 50.00 0.00 50.00
D5 50.00 16.67 33.33
rvi. 86.67 16.67 50l00
D/ 33.33 T6.67 16.67
D6 50.00 33.33 16.67
D9' S3.33 16.67 16 o 6 7
1/1 1.' 16.67 16.67 0.00

4.7H4.9 5.1

C2 evt 'I. 15.7C

o3

Table 7 Inr,:i. t.» Grafting Success

iiji!
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a>.#- .. significantly £.o|.ierior than the girth of stock in the 
plants grafted during February and March.

■

■4»6' Grafting Success s

The total number of grafted plant in each treatment 
were six and they were grafted at an interval of 15 days and 
their intitial sucess, mortality percentage and final 
success'was recored in Table 7.

From the Table it is clear that the maximum final 
success 100 per cent was obtained in the plants grafted on 
5th December and then followed by 20th December and 5th 

January each with 83.33 per cent and lowest final success 
obtained in the plants grafted on 20th February, 5th and 
20th March. So it showed that the December and January 
months were significantly superior for grafting than 
February and March. Maximum mortality 33.33 per cent was 
observed in the plants grafted on 5th March. So average 
initial success of in situ grafting was 56.66 per cent and 
mortality observed was 11.66 per cent and it gave final 
success' of 45 per cent.
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D3
D4

010

•18.33
13.33
21.33
15.67
24.67
17.33
16.33 
8.67

S£ + 5.22 CD at 57.. - 15.50

Table 8 Mean-Davi. R r.w : r vd for St.r wtino

Treatments R1 R2 R3 Mean

01 15 16 16 15.67
02 16 16 15 15.67
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part *ft'.

4.7 Time required for sprouting s
■ '

The samples in each replicationwer carefully 
observed after grafing operation and time required for 
sprouting was recorded. The average days required for 
sprouting were statistically analysed and results of same 
were presented in Table 8.

it vas evident from Table 8, there were not any 
siginificant differences between the observations obtained 
in every treatment. All observations means the average 
days required for sprouting in each treatment are at par 
level. From Table it was also observed that early sprouting 
happened In the plants that were grafted during December and 
they required 15.67 days for sprouting. Table also indicates 
the more time required for sprouting in the plants grafted 
on 5th March and there was much failure of the plants 
grafted during April. From this it was clear that Decemeber 
crafting was siginificant1y superior than Feburary and March 
while.April grafting proved unsatisfactory.

4.8- t tvL> tl scion shoot l-vi 8
"a Xf r S DO C T Of h O ■ Ci h t O c' Sprouted tads
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Tab Me an H e i g ht p f Sci o n Shoot ( c; m)

Treatments 30days 45days 60days

D< 2.20 2.70 3,37

DE 2.00 3 • 03 4.07

M V-'' 1.90 2.40 3.27

•r\ /*u > 1.30 1.53 1.87

1.83 1.50 1.93

D6 1.23 1.37 1.73

D7 1,80 1.37 1.60

DS 1.27 0.67 0.83

r\C3 1.30 0.73 0.90

DIO 0.70 0.00 0.00

+ 0.42 0.55 0.69

CDat 5% ■ ' 1.26 1.63 2.05

75days

4.43

5.27
t

4.30 

2.40 

2.50 

2.33

2.30 

1.17 

1.20 

0.00

0.93

2.76
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significant differences between height of shoot of -every ' ' 
rBBtmonV. All height observation were at par level-.,■ :: iff

The . height of scion shoot was maximum in the . plants ft
was grafted -on EOth De^^bef- and then followed by f 5 th' ■- 
December and -5th January with height 5.27, 4.43 A and;: 4v3Q-ncB|/-Tn/ 
.respectively,. The lowest height of shoot was .observed in 
the plants .grafted on 20th March. Table also indj cates 
there was. complete failure of grafted plants that «err 
grafted on ■ 20th April. Therefore EOth, 5th December and 3-1,1'!-./

, January were significantly superior over other dates -of ffh
a rafting and EOth April was totally undesirable date for
:-/b,ing, . ■■■;■/

Average number of I eaves pe r plant .*

The ’average number of leaves per lant observation 
ecsrded at an interval of 15 days from 30 to
ft/.r.c. The observations were analysed and •>.
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O.Jf •

■Mean Nu tribe r of Leaves per Plant ’

; r ee os ' 30days 45da_ys 60da y ■73a'0^i

<“» ■<"*%
CL * w 4.3 6.7 9.0

15 d 2.3 5.0 6.7 9,7

■TSO ■ ' 3.3 **; »*»Z-N » w 6.7 8,7

01 ' • 1 .0 g, 3 3,0 w » ■/ -

:66> 1.3 2.3 3.7 ■ Z> *'V

• ' , 1.7 3,0 4.3 6.0

li/ £f. 3 y „ / o 7■>.7 * / 5.0

1.7 1 .0 1.3 g, o

:,-c- 1.7 •1,7 2,3 3.0 '

J>-33 0.3 r> o 0.0 ' o,o.-.
— —5- ~—————----------—--  ....... —■———. ,.a.«« ^ •*-« — - — «■* ** ,JW .»»».•«». ™« ^ -“V ;

v/ • ,D £? 1.03 1.45 0 303,

'■ , 3.05 4.-3.0 6o * 5.0
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3.70

0.-00

4-«-U /
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■y a . 5.03 5.37
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- '*• f rs# X nil tart Wc rb ' r a c Sr 4:e d aV ap interval

lv v - -c g.0 75 .days -of -grafting. The obfce rvatiorvs -vrffil:

' 1 ^ ^ ^ z\ nd presented in Ta,b 1 e 12. .: a ;r yf'

' ■ ' It- '■ s seen from tattle l ha* 'the observation or. 7. - r.

of sleek from ea-ch treatment donot differ s iyni f i o.-ii t... * r <••••,

each • other. The all observations from every treatment 

at -oar level. Also the table indicates that- maximum ^ t*ech 

birth, was observed in the plants grafted on 3th “ ■>

tts " B«-:c6Wi.ber and '5th January each with 6.20- mm f 6 »i sH-ivi -SStisW

2.03 ,-mm respectively. Medium observations we-re. ■ miTsc.. 

the' 8yth January to 5th March.- While SOth Marc!'; '■ and 

Apri 1 ■'■.-■•ciave ■ lowest stock girth each with S,Q3:"'sn4' - -2 ,5v 

r so pe st i ve I y and SOth April grafting showed- uftSuAlwM 1 :■ i

2 , ■" J 2r af ting Su >. c--iv- *

J After taking the observations TrA . feagettl
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5.DISCUSSION

In .the review of 1 i teratore on pr opto gal • • ■ :i of mangos, 
particularly soft wood garfing there appears to be very few 
work has been done so far to standardise the metfiodyao-'f f 
propagation. It is affected by several factors' vitt. 

thenutritional conditon of the plnat, time of operation,soil 

condition, age of tree andshort taken hormonal balance and

env i. r onmenta 1 factors . In the standard i sat i on of me?thod of
soft wood grafting in mango, the results on the various

characters studied in respect of growth and success are

presented in previous chapter and discussed here under 

appropriate headings.

pa rt * A ’
I Growth Characters s

•■MMLI h t? aspect of the g r owth w: i e studied orftirne 
required for sprouting, height of scion shoot, number of 
leaves per plant girth of scion and .girth of stock .which 
indicates the pro per union and acting the scion and stock as 
one plant which u 11 i m 1 • ■ y res u l Is in vigour and they cjivu 
the success of the propogared plants.
5.1 Sprouting :

It is evident from the data presented in Table 1, 
that the time of grafting was permost factor responsible for 

s p rout in g of graft e d p 3. a n t. I h e m i n i mu m d a y s a r e r e q u i r e d



■for sprouting during the mouth of December and the days

req;u i red ' are 14 to 15 days. The grafting carried out during
December also gave vigrous sprout than the plants grafted in
other month like January Febuary and March which reguired if

to S3 days for sprouting. The early sprouting in the plants

grafted in the month of December may be due to the proper
climatic condition viz. temperature and humidity. The

maximum temperature rangeJ-dur ing the month of Decemeber
0

varied from 28.6 to 31.9 c and minimum temperature ranged.was 
0

9.3 to 12.9 c. This temperature range might be favourable? 

temperature range for sprouting so early and vigorous sprout 
had obtained. Also another factor responsible for sprouting 
might be humidity which was ranged from 67 to 74 per cent 

(maximum) and minimum humidity ranged from 21 to 32 per cent 
during December. This favourable humidity might be possible 

cause of early sprouting, similar results were obtained by 
'Subbar ao (1968) who studied propagation of mango under Akola
condition by veneer grafting. They showed that average

pf 0temperature range*29.7 to 31.9 c was favourable for grafting 

success which was closely related to the temperatue range of 
December.

5.2 Growth of Sc, i ■ <n Shu 4 *-
’tktJr

It is evident from the Table 3, the maximum growth 
height of scion shoot was observed during December and 

January, but the height growth of scion shoot was observed 

in the plants grafted on 5th December and it was 8.57 cm

which was s i gnifican 11 y s u p e r i o r t h a n t h e o t h e r p 1 an t, s
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i life r a r 11 cm firth, of growth may he more during these !onath,

3»5- ' ' -.cess s
It is evident front tails 7, that the mahiift'iia 

success was observed, during !)e cerneber and then, fol lowed ay 
Sth January grafting. Very little success was obtained, 
curing March and April, The reason for success w. as;
lam".grat'ure and humidity. The temperature was at f m, - , - 
range during December and January but very highr tssipa:mttirs, 
wa:, noted during March and April and that affect 
activity due to lost of water through the graft jcitnt., 
no f %b lily also observed from February to April -

f
mortality during the month of December and " J ami* 
si success was also manimum during Decemh? . -■ ■ 
"tt ranges from 88.33 to 100 per cent. The awS.-v

for tthfh success during these month may :fe®' ' wel
an' stick because December and January, I# si-.

:mnns. Siffdlar result was also observed" by 
ini.-,. they -studied the propogatien of ■ scan;-- o„ a « 

i' rra they showed that nanaary nr ' c. n -, *
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- • i.;,- r ■’ . ->y varies from 15.1}7

1. 2 •h£L 2P.fj '

The growth observation were similar to 

situ grafting as number of dates required for 

height of scion s'hoot, number of leaves and girt
and stock.
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graft Joint while the-a v

m«,y ■ be itss in pot grafting, 3uj:i aertor a 

cOncsfrunt '\i• situ f rett ilip,- ;¥«is . :s>ti,|.>er *o 

g-'.o'ti.r-g as in res.pect of growth nufn&or af 

scion and a t:: in.



An experiment was conducted to study the effect of 
tin.p ot» t he softwood grafting of mango in situ and in pots, 

at the central Nursery scheme. Department of Horticulture, 

M.A.U. Parbhani during 1991—9.2. The experiment. was divided 

into ";.tW09-parts, each part consist of ten treatments which 

were replicated three times.
The growth observations on period required for 

sprouting* height of sprouted scion, number of leaves per 

plant, girth of scion and stock were recorded at 15 days 

Interval from 30 to 75 days of grafting operation. The 

initial and final success along with mortality percentage 
were :alsp: studied. The experiment was carried out from 

December to April, the sciort 'sticks for the experiment w£4 
uied frairi Totapuri mango which were defoliated a week prior 
to grafting".

PART-A

1. In insitu grafting, the time 
Sprouting increased from December to April as 

■ Which wh duo to iiii i. ■.■■!■■ in temperature and

r egu i,r ml,; if;f;or 

14 ta £0 days

reduction in
"humidity*

1he maximum successfuT sprouts were obtained during 
December and then followed by January, also early sprouting 

occured during De,rmher and • a t c sprouting during March— 
April.

.2 The periodical observation on growth of scion



shoot produced superior results during December and January. 

There was maximum growth of scion shoot during these two 

months which was in the range of 6.13 to S.57 cm after 75 

days from grafting.
3, The number of leaves also produced more during 

the December and January which indicates? there was co-
relation between growth of shoot and number of leaves. Che 

heighest number of leaves observed on the plant were 13.67 
and minimum 3 leaves were observed from December and March 

grafting respectively.
4. Maximum scion and stock girth also observed during 

December and January- The maximum scion girth was ranged from 
5.9 to 6.7 mm and minimum was from 1.8 to Emm, while the

stock girth ranged from 6.7 to 7.1 mm which was maximum and

minimun/ 2.06 to 2,10 mm.
■ 5, The initial and %-inal success was maximum from

5th December to 5th January grafting? which was ranged frdw: 

■:'S3.:'3g to :400; per cent. The lowest final success obseryea^it 

the plants graf ted f r om 51 h Ma r ch to 51 h Apr i 1 i 16 • 67/.1 

■■'.While the grafting done on 20th April gave nil success. 

Mortality was observed f rom FEbruar y to April which was 

generally 16.677.. The average initial success reported in 

insitu grafting, was 56.66 % , average? mortality was 11.66%

and avferage final' success was 457.
PART—B

du'r ing

. In pots studies, early sprouting was also ofa

De cernber and the days requ i r ed 1 o r s pr ou t in

r v e d

wa s



15,67. This indicates, the superiority of December yr a 4liny

over other months From January to April.
c'. The maximum scion growth observed in the plants 

grafted from 5th December to 5th January which was* J-,c-6 to 

4.07 cm while minimum growth was only 1.10 to 1 . ciO cm , 
observed from 20th March and 5th April. Grafting on 20th 

April proved to be unsatisfactory.
■3, The more number of leaves^also observed in t <6

plantsgrafted from 5th December to 5th January was reported 

from 8.67 to 9.67. While minimum leaves 2-3 was reported from

20th March and 5th April grafting.
4. Scion and stock girth observation was also the 

same 'as above observation, that the scion girth was maximum 

in the plants grafted from 5th December to 5th January and 

minum^tin the plants grafted from 20th March to 5th April. 

Whil^ stock girth was maximum and minimum in the same perift-^ 

of ,'»cionT'girth.
5. ", Initial success was maximum from ■ ttiejytpT^ht: 

grafted during the period from 5th December to ■ 5th;:,:vJ.SWU»r7 

which was 66.677. to 83.337. and minimum initial success
'observed was 33.33% . The final success during December and 
January was same as initial success. While minimum final 

a success only 16.67 was reported from 20 th March to 5thr April, 

and ' ni 1 Vrom 20th 'Apr i 1 .. grafting . Mortality was s tar teds- 
February and was generally 16.67% in every treatment except

D6.



PftRT-A

CONCLUSION

■ ,ln«itu grafting gav« maximum success from the 
grafting carried out from 5th December to- 5th January, toAHltfc 

ind;i;c-ate.S::-.that above period was superior than other dates 
from ECHh January to HO th April. Also SO th April proved 

completely-'"■undesirable. It clearly indicates that temperature 
and humidity play an important role in the success of 

grafting.
. The avriaq, initial ■■ cess in in situ g r is f t i n g was 

56,6634/.Land average mortality was 11 „ 667., so final average - 
success was 457., Therefore it,was concluded that the grafting
from 5th December to 5th January was superior than other:

r e nr; ! n i n g da t e s .

In pot studies,, the maximum success was obtained 

from 5th December to 5th January and minium from ,20th January 
to 5th April, except 20 th February which :gayfe 507. 
success (medium).

The initial average success was 48.337. and average 
mortality was 8.337., so average final success was 407. .

Therefore it was concluded from the experimenial; 

s tudy that ins i tu grafting always gave higher su cc-esL. :c-;C:6|T“L 

1007) than pot grafting < 67-837.) during the month of December
and January. Also all the g rowt h observat x o n w e r e

i is i n situ g ra f 11 r iq than pot grafting. T h e a. v 0 r



success of irisitu grafting was also more <457.) than 

grafting <40%). /Hen celivsi.tu :.'gr-af t ing was always': 1 su'p.&r .i'D:r; 

th an pot grafting.
However one year study is not sufficient to 

conclude result so it, should be repeated and compar i son 
between results should be carried out.
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