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ABSTRACT

Cashew is a commercially important plantation crop having high export potential. Softwood grafting was found to be the most
suitable propagation method for large-scale multiplication of clonal plants of high yielding varieties. However, use of polythene
tape for securing graft union is one of the reasons for less survival percentage of 65-70 per cent saleable grafts. In order to find
out the cost effective and bio-degradable grafting tape to replace the polythene tape, an experiment was conducted with four
grafting tapes. Maximum graft take percentage of 91.36% was recorded after 60 days after grafting (DAG) in the treatment
buddy tape followed by natural rubber grafting tape (87.68%). Maximum grafts survival percentage of 82.10% at 180 DAG in
buddy tape by natural rubber grafting tape 81.07%. Present study clearly indicated that, use of buddy tapes resulted in overall
better performance with respect to graft take and survival percentage but cost is high and needs to be imported. Whereas,
natural rubber grafting tapes show superior results over control in terms of graftake and survival with reduced graft care,
readily and locally available at lower cost, reduced environmental pollution and could be recommended for complete replacement

of single use polythene tape in grafting process.
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Cashew nut (Anacardium occidentale L.), a native
species of South America, was introduced by the
European explorers in India during the second half of
the 16" century for the purpose of afforestation and soil
conservation. However, due to its commercial potential
cashew crop has been emerged as a major plantation
crop both in India and at global level. The area under
cashew at the time of inception of National Horticulture
Mission (NHM) (2005-06) was 7.99 lakh ha, with a total
production of 5.44 lakh MT which has been increased
to 10.62 lakh ha in 2017-18 (Hubbali, 2019). There has
been a significant increase in the production of raw nut
in India. It is evident from the fact that, 5.44 lakh MT of
cashew was produced in 2005-06 and it has been
increased to 8.17 lakh MT in 2017-18 with acumulative
average growth rate (CAGR) of 3.18% against CAGR
of 2.29% recorded at global level (Hubbali, 2019). Apart
from its economic significance, the cashew sector in India
provides employment to more than 5 lakh people in farm
and factories of which 90% are woman (Sivasankaran
and Sivanesan, 2013). The cashew sector plays a leading
role in social, financial and livelihood security of the
rural India.

Establishment of cashew plantations in India was
mainly through the use of seedling progenies in the early
part of its introduction. The softwood grafting techniques
developed through concentrated research efforts became
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the milestone in the area expansion approach during the
later stages. Across India, 42 nurseries are being operated
by the Directorate of Cashew nut and Cocoa Board
(DCCB) having a potential capacity to produce 15
million grafts per year (Hubbali, 2019). However, the
requirement of cashew grafts at national level could not
be fulfilled due to the less survival percentage (65-70
per cent) of saleable grafts (Nayak, 2015) which
prompted to review on the techniques moderating the
scion sticks growth and maintaining the physiological
condition of the graft union. One of the reasons for lower
grafting success is use of polythene tapes using for
securing (Nayak, 2015). Owing to the labour shortage,
majority of the farmers are not removing these polythene
tapes which leads to poor grafting success due to girdling
at graft joint. Moreover, use of each polythene tape and
cover per graft consumes 2 grams of polythene. At a
current production level of 15million grafts per year
(Hubbali, 2019) it may accounts to addition of 30,000
tonnes of polythene in to the environment. Considering
the environmental concerns on the use of single use
plastics, there is an urgent need for identification of
alternative for polythene usage in nursery practices.
Several studies were conducted on the alternate
grafting materials in different crops and reported a
various degree of success. In citrus, the effect of non
degradable plastic tapes and biodegradable tapes on



scion development and budding efficiency was studied
by Oliveira et al. (2004). They reported that shoot
development was sensibly higher with degradable tape
than plastic tape. Crasweller (2005) observed that, when
rubber strips are used to wrap graft union of fruit trees,
no further attention usually needed but during the use of
adhesive tapes care must be taken to split the tape
vertically about 4 to 6 weeks after growth to prevent
girdling. The effect of different wrapping materials on
the success of budding was studied by Zenginbal et al.
(2006) in kiwi fruit and reported the highest graft-take
in soft rubbery plastic tapes. Zhang et al. (2015) studied
the effect of two self-adhesive grafting tapes i.e., buddy
tape, a paraffinic tape that can be stretched over the whole
bud after grafting and medical tape, a silky, breathable
on grafting success in pecan seedlings and recorded
higher grafting success with paraffinic tape than medical
tape. In jamun, Husain et al. (2016) reported less number
of days taken for sprouting of grafts using the degradable
tapes. Considering these facts, the present investigation
was designed to explore the possibility of replacing the
use of polythene tape with degradable grafting tape in
cashew nut softwood grafting.

MATERIALS AND METHODS

Healthy cashew nut seeds weighing 6-7gms were
selected from single variety block. The nuts were pre
soaked in water to raise the root stock. The healthy
seedlings of 60 days were used for grafting as root stock.
Scion sticks aged 2-3 months were selected from the
cultivar BPP-8 collected from KVK, Amadalavalasa,
Andhra Pradesh. The softwood grafting technique
outlined by Amin (1978) was followed with minor
modifications. The stock was prepared by decapitating
up to the soft wood portion of the main stem and the
leaves were removed from the stock plant except the
lower most one or two pairs. The stem was split vertically
in the form of cleft to a length of 4 - 6 cm downward
with a sharp knife. Scion stick of about same thickness
was used for grafting. Four different types of degradable
grafting tapes T, (natural rubber grafting tape), T,
(parafilm grafting tape) T, (buddy tape) T, (cotton
grafting tape) were used in the present study along with
the polythene tape (2 cm wide x 30 cm length and 100
guage thickness) (T,). The materials used in the present
study were procured from the e-commerce website
Amazon.com. The characteristics of all the grafting tape
materials used in the present study are given in Table 1.
The grafting was practiced for two consecutive seasons
during the third week of July 2018 -19 and 2019 - 20.

The field studies were conducted at the experimental
plot, Faculty of Horticulture, BCKV, Mohanpur, Nadia,
West Bengal for two consecutive years during 2018-19
and 2019-20 in a completely randomized design (CRD)
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with four replications. Graft take percentage was
recorded as the number of grafts sprouted from total
number of grafted plants per treatment at 15, 30, 45 and
60 DAG in percentage and was calculated by following
the formula:

Graft take (%) =No of grafts sprouted/ Total no of
grafted plants x 100.

Graft survival percentage was recorded as the number
of healthy grafts from total number ofgrafted plants per
treatment at 30, 60, 90, 120, 150 and 180 DAG in
percentage and was calculated by following the formula:

Graft survival (%) = No of grafts healthy/Total no of
grafted plants x100

The prices of all the inputs, labour cost and sale price
of graft were taken into consideration for calculating cost
of production, net income and also calculated the benefit:
cost ratio which is the ratio of gross income (Rs) to cost
of production (Rs). The data obtained was analysed
following the CRD and treatments mean were compared
by means of critical differences at 5% probability (Panse
and Sukhatme, 1967).

RESULTS AND DISCUSSION

The experimental results on effect of different types
of waxe on graft take and survival percentage and the
economics involved in this study are presented from
Table 2 to 4.

Graft take percentage

Graft take indicates spouting of the scion material
after grafting, which is early sign of graft success. Higher
the grafts take higher the graft success. Earliness in graft
take leads to better growth and development of grafts
because of its good cambial connectivity. Different type
of degradable grafting tapes have exhibited significant
variations in graft take percentage at various growth
stages both in years and pooled data (Table 2). The results
showed that graft take percentage increased gradually
up to 60 days after grafting (DAG) with maximum
increase rate during 15-30 days period. Among different
types of degradable grafting tapes treatment T, (buddy
tape) recorded maximum graft take percentage at 15,
30, 45 and 60 DAG during both year and pooled data.
At 60 DAG maximum graft take percentage (91.36%)
was recorded in treatment T, followed by treatment T
(87.68%), treatmentT (79.06%) and the minimum graft
take percentage (21. 27%) was recorded in treatment T..
Earlier graft take noticed with buddy tape T and natural
rubber grafting tape might be due to the preventlon of
loss of humidity. Quick drying of scion stick resulted in
abundant callus and wound healing tissue formation on
cut surfaces. All this resulted in improved cambial
connectivity between stock and scion rapidly. This
finding is in agreement with the results reported by
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Plate 1A: Natural rubber grafting tape
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Plate 1 C: Buddy Tape

Plate 1B: Para film grafting tape

Plate 1D: Cotton grafting tape

Platel: Different types of degradable grafting tapes

Halandakar and Jadav (2001), Zenginbal et al .(20006),
Wazarkar (2009) and Mulla et al. (2011). Minimum graft
take in cotton grafting tape T, is due to loss of moisture

around graft union due to porous nature of the tape.
Graft survival percentage

Significant variations were observed in graft survival
percentage at different growth stages in both years and
pooled data with the application of different treatments
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(Table 3). Graft survival percentage increased up to 60
DAG and then decreased up to 180 DAG due to die
back or wilt disease. Among different types of degradable
grafting tapes during both years and pooled data at 30,
60, 90, 120 DAG shows treatment T3 recorded maximum
graft survival percentage which is on par with treatment
T1. At 180 DAG maximum graft survival percentage
(82.10%) was recorded in treatment T3 which is on par
with treatment T1 (81.07%) followed by treatment T5
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120 DAG

Plate 2: Performance of natural rubber grafting tape at different growth stages of cashew nut grafting
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30 DAG 60 DAG

90 DAG 150 DAG

180 DAG
Plate 3: Performance of parafilm grafting tape at different growth stages of cashew nut grafting
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90 DAG 120 DAG

180 DAG

Plate 4: Performance of Buddy tape at different growth stages of cashew nut grafting
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90 DAG 120 DAG 150 DAG

180 DAG

Plate 5: Performance cotton grafting tape at different growth stages of cashew nut grafting
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150 DAG

150 DAG Polythene tapes after removal-environmental pollution

Plate 6: Performance of polythene tape at different growth stages of cashew grafting
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Table 4: B:C ratio analysis of degradable grafting tapes in soft wood grafting of cashew nut.

Treatments Costof Cost of Number of Success Number  Cost of Gross Net B:C
grafting  Graft plants (%) grafts production income income ratio
tape/piece *(Rs) grafted ready for (Rs)/ (Rs)/ (Rs)/
(Rs) sale treatment treatment treatment
(A) B) ©) (D) (E=CXD) (F=CXB)(G=E X40/-*) (H=G-F) (I=G/F)
T1 0.85 25.85 30 81.07 24 776 973 197 1.25
T2 2.25 27.25 30 43.98 13 818 528 (-)290 0.65
T3 2.50 27.5 30 82.1 25 825 985 160 1.19
T4 3.50 28.5 30 13.87 04 855 166 (-)689 0.19
T5 0.20 25.2 30 69.2 21 756 830 74 1.10

*Basic cost of softwood grafts @25/-+degradable tape price.
*Basic cost per graft (Poly bag Rs.1/-,Seed Rs.2/-, potting mixture and filling Rs.3/-, cost of scion and precuring
charges Rs.4/-, grafting charges Rs.3/-, labour cost for weeding, irrigation, removals prouts from root stock Rs7/-

and insecticides Rs 5/-).

*Price of saleable graftis Rs 40/-.* Above data calculated on the basis of pooled data.

(69.20%) and the minimum graft survival percentage
(13.87%) was recorded in treatment T . Tying is essential
for promoting healing and preventing drying of scion
and union (Hartman et al., 1990). Higher graft survival
in degradable grafting tapes buddy tape (T) and natural
rubber grafting tapes (Tl) may be due to earliest and
good wound tissue formation on cut surfaces, cambial
connectivity between stock and scion set rapidly.
Enabling water and mineral nutrients could be supplied
easily via rootstocks (Skene et al., 1983; Hartmann et
al., 1990). These findings are also in conformity to the
results reported by Zenginbal et al. (2006).

Number of tapes self-released

Grafting tapes self-releasing percentage was recorded
under treatment T1 (natural rubber grafting tape) only
which is possible by degradation of rubber polymers
under the influence of ultra violet radiations. This avoids
the removal of grafting tape after union formation results
in reduced labour cost, reduced graft care and which is
considered as environmental friendly treatment. At 30
DAG, self-releasing character in treatment T] was
recorded as 12% (2018-19) and as 14% (2019-20),
respectively. At 60 DAG, during 2018-19 self releasing
character in T1 was recorded as 64%, during 2019-20 it
was 72%. At 90 DAG during 2018-19 treatment T1 self-
releasing character was recorded as 92%, during 2019-
20 as 94% and pooled analysis shows 93%. At 120, 150
and 180 DAG during 2018-19, 2019-20 and pooled
analysis shows treatment T1 recorded self-releasing
character as 100%.

Number of constrictions over graft union

Number of constrictions over graft union was noticed
only in treatment TS5 (polythene grafting tape). In
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treatment T5, up to 90 days after grafting no constrictions
were noticed, At 120, 150 and 180 DAG during 2018-
19, 2019-20 and pooled analysis of number of
constrictions over graft union in T5 were 2 nos. per graft
joint. Constrictions over graft union recorded only in
T3, as the polythene tape is not allowing the growth of
girth at graftunion because of its no elastic nature after
grafting. Removal of tape is labour intensive and if not
removed on time resulted in constrictions leads to
breakage at point of constrictions during high winds and
irregular orientation of cashew grafts.

Benefit: Cost Ratio

Among the different graft tapes used in the present
study, treatment T3 had recorded the highest gross
income per treatment (Rs 985/-) followed by treatment
T1 (Rs 973/-) mainlyon account of higher graft survival
percentage and healthy graft growth (Table 4). Whereas,
the highest net income (Rs197/-) was recorded with T1
owing to lower cost of cultivation followed by treatment
T3 (Rs160/-). Negative net income recorded with
treatment T4 and T2 is due to the lower graft survival
percentage coupled with poor growth of grafts and
increased cost of production. Further, the treatment, T1
has recorded highest B:C ratio of 1.25 followed by
treatment T3 with 1.19.

CONCLUSION

Present study clearly indicated that, use of buddy
tapes in soft wood grafting of cashew resulted in overall
better performance with respect to graft take and survival
percentage followed by natural rubber grafting tape.
However, natural rubber grafting tape showed better
reduced graft care, readily and locally available at lower



cost to nursery man and reduced environmental pollution.
For substitution of polythene tapes, the natural rubber
grafting tapes can be recommended. Further, large scale
evaluation of natural rubber grafting tapes under different
agro-climatic conditions will be required for commercial
application in cashew nurseries.
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