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GRAFTING TRIALS ON CASHEW 
K. p. MUNISWAMI, I.F.S. 

1. Introduction: 

1. 1. Cashew Anacardium occidentale L), a tro­
pical Am~l[Can species, is being grown in coastal 
bells of India, since last four centUlies. Cashew 
plpnting activity has, how~ver, increased consider­
abh' dning the l<lst f~w years, because of its foreign 
exchange eUlling capacity and the gradual stoppage 
cf export of nuts by the East African countries to 
India f( r proce%ing. 

I .2. The species is bf ing propagated through seed, 
which naturally results in the pl:>nt population show­
ing gleFt variation in yi~ld and size of the nuts. To 
OVe Icome these variations, which adversely effect the 
plantation economics and to mrint~in the purity of 
the parental stock, Veg~tative pror~·g"tion of the 
clones, selected for their proven desired characters 
is the Lnly means. By making fulll'se vf this method, 
it should bc pos~ible to step up consider(.lbly 
the oroduction of nuts from our orchards in record 
time to me:t our country's requirt:ments. The 
vegetative propagation methods are prrcticed in 
forestry and horticultrue to obtain rlants cf desired 
ch) racter fer genetic improvement. 

2. Early attempts : 

2.1. In the early attempts to prop~.gatc cashew 
vegetatively, stress was mostly laid on airlayering. 
Though root d~v'lopment in the airlayering was f~irly 
good there was teavy mortolity, both at tl'e nur­
sery stage and more so in fidd plantings. There 
was also considerable damag" to the layers, from 
the squirr Is and birds, which tore away th~ rl3stic 
covering exposing the leyered p')rtion. Large scale 
prop");'ltion of air layers for planting extensive areas 
is ~Iso not feasible, as the method itself is cumber­
some <"nd t ime consuming. FrolT 1970, attempts 

w.!re m,,-de on other methods of propagation like bud­
din "nd veneer grafting at Venugarl cfntre which 
were found to be sl,lccessfd. DUling 1971 under the 
All- India Co-crdinated project, for improvement of 
cashew, tl e experimental work on buddi'lg and graft­
ing wa" spread to other cashew research centres, with 
valying r<.sults. In Orissa, the side grafting was atte­
mpted during October 1973, with about 42 per cent 
succes&. 

2.2. In Andhi" Pradesh, under tie centrr lIy spo­
nsored scheme during 1974, vegetative. propagation 
on c~ shew was taken up near Bapatla (Gl1ntur Dis­
trict) on one/two year old cashew seedlings during 
the fir~t fortnights of August and September. The 
s,,-me type of work was carried out on one year old 
seedlings near Kavali (prakasam district) during the 
first fortnights of October and Ncvember, As sug­
gerted by the Government of Iw'ia, ;>.11 the three types 
cf grafting Viz. side, veneer and patch budding, were 
attempted. Patch budding was a complete failure. 
During August, veneer and side graftings gave nil 
per cent 'take,' while it was 5 per cent during Septem­
ber for both types. During October, side grafting 
gave 36 percent 'take' and veneer grafting gave only 
II per cent success, and this fell to ) 1 and 1 per cents 
respectively for the work done in November. Du­
ring the grafting period in August, there were prac­
tically no showers and the humidity was low with hot 
sun, which resulted in the desiccation and dehydra-· 
tion of the scions. There was light drizzle during the 
grafting period in September and the same was satis­
factory during the working period in October, which 
perhaps explains some success obtained. During 
part of the October grafting season the sky also was 
over cast. Though there were some showers in 
November grafting season the flushing out of the dor.. 
mant buds had taken place and so the 'take' was low. 



2.3. With this blCk ground a'1d experience g.li­
ned during 1974-75, an exp~riment to determins th -:: 
most suitable period and m::thod of grafting in-situ 
wasunder taken at two places on the east coast 0 f 
Andhra Pradesh at fortnightlY intervals, starting from 
August. (n Perali, near Bapatla the grafting W<lS 

carried out on two year old seedlings and in Golla­
patern, near Kavali, it was done on one year old ~eed­
ling~ Th:! experiment carried out and th';! results 
obtall1ed at K1Vlli centre are presented in this paper. 

2 .4. Old C3.sl ~w pia'1tations , raised in thl! late 
1960 fro m lo::al ' eed, contain many trees which are 
very poor yiel ers. Slnitary cleanings, inter culti­
vation a nd application of ch';!mical fertilizers, carried 
out for the b~nefit of tn!se !o'1>,' yielders, did not yield 
any tan.gible results, which r~flected in the un-eco­
nomlC returns from th .se plantations. One method 
by whIch such t re:;:s can be made to yield better, is 
by way of to p w0r king tho;:m , replacing the old shoots 
with scions from known and proven high yielders. 
Tn an attempt to find out a method of top working 
cashew t rees, an experimen t as started duri ng 1974­
75, in I956-Gollapalem, 957-Perati and 1970-Thum­
malapenta West cashew pl a., tat ions. 

3. K vali Research Centre: 

3. l. This area is sitLLated at tho;: inter s~ction of 
15° No rth latitude and 80' E)''lt lo ng;tude, close to 
the BlYof B~ngal. The soils are pure sand to a 
dvpth o f ab:)u t 4 m with no earth or humus. The 
d imate is g enerally dry and hot and enervating dur­
mg a m3.jor p rt of th~ year. Cold weather is not 
wdl pronounced a nd lasts for only two month.'; in 
D~cember a'1d January.· The mean annual rainfall 
of ab:)ut 90:) mm. m:ht!y from N-E monsoon, is er­
ratic and unevenly d istrib ' ted. September, October 
and Nov.ember b: ing th~ mli o rainy months, though 
some pr.ecipitatio n'S also occur during S-W 
illo:1soon. Th~ nat ural .!g!tation i~ sparse repre­
so;:nted by the S:)uthern Euphorbia Scrub type with 
fleshy Euphorbia p redominating. O thers are widely 
spaced, low and rounded bushes of Zizyphus xyolpy­
rllS, Capparis dil'aricata, Randia dumatorum , Acaica 
p I/Ill ata etc. 

3 2. The weather conditions prevail ing on t he days 
of grafting are given in Table 1. 

4. Materials ~nd Methods 

4. I Side grtifi ing : 

4.1.1 Preparing the root stock :-A transver e 
cut, about 8 mm, to SUit the thIckness of the scion, 

selected for use in grafting, is made on the smooth por 
tion of the stem of the root stock, at about 25 em:. 
height from the ground level. Height of grafting is 
increased or the grafting point shifted to a side branch 
whenever it is found necessary. Two vertical cuts 
about 6 cms in length are then made ['unning down­
wards from the ends of the transverse cut. The re_ 
ctangular piece of bark, thus enclosed by the cuts, is 
then slowly lifted and peeled off from the stem start­
ting from the top of the cut. 

4. I ..~ Preparing the scion:- Tne precured and 
selectee scion, which is about 15 to 20 cms in length , 
pencil thick and with a swollen terminal bud, is given 
one long slanting cut about 4 ems in length at its base. 
the cut being equal to the length of the opened up flap 
on the root stock. This cut is made on the side \hich 
faces away from the direction of the terminal bud. 
Another small slanting outer cut, measuring about 
2 cms, is given on the opposite side of the in ner cut 
meeting it, at the base. The edge where the two cuts 
meet is made as thin as posssible, with the cambium 
layers still intact on both sides of the central pith. T he 
cuts made are smooth with even surfaces. 

4. I .3 Tying:-The prepared scion is then inser­
ted into the gap formed between the exposed wood' and 
the opened up flap, taking care to see that the lon ger 
inner cut faces the stem and the shorter outer cut faces 
the flap. By this arrangement, the apical bud faces 
away from the stem, so that it grows up without any 
obstruction when it opens after the union is establi­
shed. The grafting union is tied firmly with a 5 cms 
wide, 250 guage polythene strip. At the top of the 
graft union the polythene stri p is wound wice in opposite 
directions between the cion and the stem , to prevent 
lekage of rain water illto the union No over - hang­
ing tissues are left ei ther on the s ion or on the root 
stock, as they hinder the proper graft union. 

4 . 1.4 Toppil1g :-4 to 6 weeks after grafti ng. depen­
ding on the quickness of the ' take' and development 
of the dormant bud on the SCIOn, the root tock i 
topped above the union and the cu t end smeared with 
candle wax. The polythene tying is al 0 cut and re­
moved. 

5. 1 Vaneer grafting : 

5.1 . I Preparing the root stock ' :-A long shallow, 
downward and inward cut, about 5 ems long. is made 
on the seedling on a smooth patch about 2 - ems bove 
the ground level. At the base of this cut, a econd 
short, inward and downward cut, starting about I cm 
abo the base of the first cut is made, meeting the first 
cut at it's bas By thi process, a sliver of wood and 
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bark c<.. mes off leaving a small upward projecting flap 
.at the bottom of the open cut u rface 

5. 1.2 Preparing rhe SciOli :­ A precured scion, 
matching the cul made on the root stock is elected. 
A long cul , to match the length of the cut made on the 
rool stock is made on the Side of the SCIOn facmg away 
from the direction of the apical bud. A second short 
lind slanting cut, to match the length of lhe small flap 
on the root sock, is made at the base and on the oppo 
"He side 0 the long cut, leaving a thin edge with the 
1wo cambium layers intact On both sides of the pith 

5. I .3 Tying .-The cion i inserte into the cu l 
of the root stock, with the long r cut faci ng the wood 
inside The sCion is adj usted so that the cambium 
layers 0 11 the root slock cut and the scion cut match 
at lea~t on one side, If not on both sides of the central 
pith. 

5 1.4 Subsequent opera t ions of tying and topprng 
are a descf[b.;!d earlier for side grafting 

6. Top-Working : 

6 I Selected poor yeilders from the old c shew 
plantations mentIoned earlier, were felled t. a height 
arying belween 17 to 50 cms above the ground u!>ing 

a hand saw, in the first fortn ight of A pril, 75. The 
,girth' of these trees vaned from as low as 22 ems (1 970 
olanlarion) to j 06 cm (19 57 plantation) at the height 
of cutting. The expo ed cul surf ace were smeared 
with Bordeaux paste . 

.2. All these cut slems put fort h a large number 
of shoots developing from the dormant buds, lhe num­
ber f f>h oots going upto even 27 in one case within 
three months. These vigourou ' l growing :hoots 
were thinned in the last eek of J uly retaIning only 
6-8 of them, well spaced on each stool. 

J 

6.3. Side and veneer graftings were carried out on 
these shoots at f rtnigh tly intervals. 

7. C ring of shoots : 

7. l. The shoots required for u e in grafting are 
prepared 10 d ys in advance and this operatlon is very 
important. M 'lture and healthy terminal shoots of 
the currenl s ason ' growth, With dormant terminal 
buds are selected . T hey are pencil thick being about 
8 mm in diameter, a bout;2O ms. long, and with brow­
nish green bark 

7 .2. The laminat of the leaves from uch selected 
shoots are clipped olf leaving only the petioles intact 
on the shoots. WIthin the next few days, these petio 
c~ dropoff,illl.licating that t he shoots are getting 
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cured Due to storag~ of fo d material. the shoot also 
gels thickened and the terminal bud 'lppears swollen. 
This swollen condition indicates that the hoot~ are 
ready for separation from the parent tree and use in 
grafting. After the separation from the tree, these 
sc ions are kept covered by mobt cloth till thev are 
used in grafting. . 

7.3. Throughout th eApenment, the dons ob 
tained from trees of "progeny 119," in 1970 Thurn­
malapenta West cashew plantation \\'~te only used in 
the grafting work. 

8. R 'ults: 

8.1. The results of the fo rtn ight! grafti ngs carried 
o ut are given in Ta ble 2 and 3. 

8 .1 . I. In in-situ side gra ft ing. the suc esS va rJe 
fro m 5 to 55 per cen t, where as it is I to 44, lO'perc ent 
for veneer grafting. The highest percentage ~f 'tak 
for both the methods is o btained during Augu t e­
cond fortnight grafting. 

8.2. In top working experiment. ' take' under ide 
gr, fli ng varies from 25 to 50 per cent and the same is 
20 to 50 per cent in veneer grafting. Better results 
in top working are obtalUed through side graftings 
done during both (he fortnIghts of September and 
second fortnight of Augu t 

9. Discussions: 

9 . 1 D uring the I graftlllg period (13-8-75 and 
]4-8-75) the day temperatures were bigh with bright 
sun and low humid ity. The succe obtained both 
in in-situ grafti ng and top worklDg was nil. Due to 
hot and bright sum, low humidity and lack of rain 
(Vide Table 1 and graph )desiccation < nd dehydra 
ti n of the scions had taken place, within the first 
two days of grafting lea ing to it death. The scion:. 
showed wrinkled surface on the bark , by the second 
da It elf, indicating the start of dying process 

9 2. During the II fortnight (27-8-75 and 28-8-75) 
a high percentage of 'take' was obtained Viz 55 per cent 
for ill-si/uide grafting and 44 percent for In-sf/u ve­
neer grafting Top working also gave high take' 
during this period. The high per centage of union 
obtained, can be attributed to lower day temperatu 
res, partly cloudy days, and high percenu ge o f humi­
dity 111 the evenmgs. becau 'e of the rain received dunng 
the penod (two days period to an one d y after th 
actual grafting days). 

9.3. In the next graftlDg (10-9-75 and 11-9-75) 
fortnight. conditions were agam not conducive to aid 



graft union with bright sun and high day tempera­
tures, leading to dehydration in the cions . The mld­
Jay lInti after - noon humidIty wa., however, not a ' 
It was In I g rafting per i d H umidity in the morning 
was also hIgh. Hen e the ' take' was better but lower 
than II grafting period. In top work ing the percen t, 
age of uccess by the o lder trees was maintained wh­
're as n the younger trees it came down to 25 and 
nd percent for Ide and veneer grafling, r spectively. 

1}.4. ln the rv peri d, though the ay tempera­
tures were high, the high humidity during the 1ay, 
reduced t he igh incidence of death of scions due to 
debydratlOn T he rain that fell the fo llowing day 
also helped in preven ting the drying up of scions and 
maintaining high h umidi ty. The precentage of succ­
e~s in ilHi u side grafting wen t up to 24 percent while 
il was only marginal in veneer grafting. In top work· 
ing, the older tree ' retained the the 50 percent 'take' 
in side grafting, while on the 5 years old trees, the 
grafling gave 50 success while the veneer grafting 
gave 20 percent 'lake' nly. 

9.5. During he V and VI Wor ing (8-l0-7 and 
15-10-75) ... . ... .. ......... .... . . ... ' .. afternoon 
was also low. The 'take' was low for both methods 
of grafting. The Lop working Iso resulted in fail ure 
except for ~Ide grafting on older trees in the V fort­

night 

9.6. For detail' of re ults please s e Table 2 und3 

10. T ntative conclusions : 

10.1 From [he resu lt " oblalOe so far at Kavali 
it is seen that day temperatures, cloud COver hum i­
dity durtng !.he m id-day and after - noon, seem to 

ha Ie a great influence on the establishment of a succ­
's~ful union Preciritation during the period helps 
in the graft un ion. 

0 , 2 Cloudy and Cool days are best for graft lOg. 
H ot and bright un, c' uses dehydration ill the sci ns 
and kills it subsequently. Protect jo n from direc, 
hot sun by shading may reduce the death of scion 
a observed on sime grafted on some rafted plan' 
t at had the advunL.'1ge of over-head shade during 
the m id-day and after - noon, resulting in higher per­
centage of success 

10 3 Humidity plays 11 important role in the 'take' 
of the un ion. High humIdity, especial!, in the mid­
dn) <w d after - noon ap eras to help considerably 
the graft union . High humidil reduces the rate of 
dehydration by lowenng the evaporation rate from 
th" scio , as i ev'dent from the graph. where the ' ta.ke· 
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curve for bo th side and veneer graffngs almost folL 
ow, the pattern of the humidity Curve . 

10 .3 . 1 It is possible to increase the humidity arO­
und the graftIng poi nt with the help a strip of poly' 
t ne sheet wound rou nd the stem and tied at the upper 
end ab e the union. The lower el"j is left ope 
for circulation of air. 

10 4 Rainf' II ids in graft union by moderat ing 
the da' temperatures anti increasing the humid ity 
IL also keeps the scions green to certain ext nL with­
out drying fast. But rainfall dueing the time of act­
ual grafLing slows down the progre 's of the work and 
a lsO prevent proper uni on taking place, due to a thin 
film forming be ween the root stock and the scion 
F urther wet scions are not good for grafting. 

10. S. Jl is very difficult to get a number of d' YS 
with all conditions favao urable for graft ing and 'uch 
days may be few and fa r between. Such da_'s can not 
also p re icted and the sho ts cll re for the purpose 
in advance. To get proper scion material for use on 
'uch days, the shoots are to be cured very day, may be 
u ing on\1 a part of the materral that IS ready for use 
on any particular day. Thi naturally res ults in was­
tage of large quantity of cured material, when they are 
not u ilised in time because of prevail ing unfavourable 
condit ions for grarting 0 11 a particular day. 

10 .6. Tn-situ grafting is ti me consuming and la­
bOrIOUS. Proper supervi ion is also difficult when large 
scale graft ing is taken up, employing a large number of 
gra ter,. This can lead to lower rates of . uccess, 

10 .7. It is possi ble to replace a few poor yie lders 
in a plantalion stocked With high yielders, by top work­
ing such trees, ulilizing the mature root SLack. 

10 . 8. Between the id.: grafting and veneer graft­
ing, 	the Ol mer method may be preferred, as it gives 

higher ' take' and ill. 0 easier Lo execute. , 

10 .9. A lot more of work has to be carrieu out tp 
evolve an easier and surer method, not very muc de­
pendent on the erratic cit maLe, 10 prop' gate vegeta­
tively a proven parent. With patience and pcrse­
verel1Ce in lhis field of' researcb, it might of be possible 
before long to evolve and adopt Lhe teehinques for rna ' $ 

productIOn of grafting cashew seedling for large scale 
pJantIl1g or high 'ielding train~. The And hra Pr desh 
Forest Department is con ti nuing its efforts in this 
direction and hopeS to contribute suhstantially In the 
ne1.r future in Our efforts to evolve and establish hIgh 
)iclding progenies on mass scale in the field 



Side Grajiing Sidfl Gra/ling 

D/le 'eelr old cashew seedling showing Ihe sprollled and grOIl'ing Grnfted alld lOpped vile year old cashew seedling, wilh Ihe Irell 
sCion {It rftc hase o/Ihe slelll The :;olylhel1e ly ing is I/ot relllol'ed sprollted ~cion. The ty ing is sliII ill tact. 
rmd 'lrr rOllt srock 1101 lopped 

Dale ofgrafting '-10-9-1 75 
Date ofgrafting .-23- 9-1 975 Dafe o/photo -16-11-1975 
Dale oj pIJOItJ / -16-11-1 97 -

SIde Grafting 

A flJpped root stock willI the vigorolls gl'owillg scroll. Tlte 

Imlon is opened by cllt tillg tire polylhelle Slr/p. The IIl1ioll is deu"'y 
~eell 

Dale 0/grafli"g '- 27- 8-1975 
Date o.fplr% '-16-J 1-1975 



Top l4'orklllg ' Side (,ra!ri/lg. 

Two lopped lhoou with the e;ilablished alld growing SCIOIIS. 

1) /1Ig lOt yet removed 

Dare ojgro/iblg :-10-9-1975 
Dule o/photo :-I6-I!-197S 

Side GroftillK ; 

A topped shoot willI tile vigoro/ls growi"g scioli. T/le lyillC IS 

"'1110 ved by cutting it opel/. 

Dale ofgra/ling /-27- 8·1975 

Date afphoto :-16-11-1975 




TABLE 1 

ClimatIc Data at Kal'Gfi on the dates of crafting. 

Dates of Temperature Humid ity Rainfall Remarks 

grafting "---, .---"-----. in tbe period 
Min Max. Morn· E ven- • 

ing. ing. Date mm. 

I. 	 13- 8-1975 77 97 6] 41 Bright sun, partly eoudy. Very windy. 
14- 8-1975 78 99 57 45 Very windy with hright sun. 

H. 	 27- 8-1975 75 91 76 69 25- 8-1975 3 . 50 No bright sun. Pa Iy coud y a nd windy. 
26- 8-1 975 2 . 25 

28- 8-1975 75 96 69 44 Do. 
m. 	 10- 9-1975 73 92 83 53 P,lrtly eoudy and partiy bright sun. 

11- 9-1975 74 96 80 54 Bright sun 

IV 	 23- 9-1975 76 96 76 62 B right hot sun. 
24- 9-1975 76 97 73 60 25- 1975 8. 50 Bright hot sun. 

V 8-10-1975 75 97 60 41 	 Partly cloud • partly sunny, hot and sultry. 

VI 	 15-10-1975 73 97 75 42 16-10-1975 90.50 cry bright sun, hot and sultry. 

Note :-Rainfall that has fallen two days prior to and one day a fter the grafting dates, and that on the d ys of grafting, IS laken 
into consideration, as only this moisture is likely to help in the talo.e of t.he union. 

TABLE 2 

IiI-situ Graftillg Resu/{s at Kava/i. 

Number of umber of 
Side graftings Veneer graftings 

.A. 	 "- -,Fortnight Dates 
Done Successful Done Successful 

c... 

I 	 0 -#,13- 8-1975 97 0 0 99 n 
J4- 8-1975 

II. 	 27- 8-1975 y8 54 55 96 42 44 
28- 8-1975 

m. 	 10- 9-1975 99 5 5 98 6 6 
11- 9-1975 

IV. 23- 9-1975 98 24 25 98 7 7 
24- 9-1975 

8-10-1975 98 15 15 .107 II 10V. 

VI 	 15-10-1975 94 11 12 98 } 1 

TABLE 3 

Topping Results at KaI'ali. 

N umber of Side Grajiings Number of Veneer Grajlings. 
Fortllin"r. Dales. 

Done. Successful. Done. SI/sccejul. 

J. 	 13- 8-1975/T 6 0 <; ,.6 0 ~ 
14- 8-1975/S 4 0 0 0 0 
27- 8-1975jT 7 3 42 	 7 
28- 8-1975/G 4 2 50 4 2 50 

Ill. 10- 9-1975 /T 8 2 25 8 0 0 
11· 9-1975/G 4 2 50 4 2 50 

TV 23- 9-1975/T 6 3 50 5 I ::10 
24- 9-197 5/0 2 I 50 J 0 0 

II. 	 3 42 

V. 	 11-10-1975/T 7 0 0 6 0 0 
0 3 I 23 	 3 0 () 

VI. 	 15-10-1975/T 4 0 0 3 0 0 
G 4 0 0 4 0 0 

T = Thummalapenta West 1970 Cashew plantation 
G = Gollapalem 1956 Cashew plantation 
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