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ABSTRACT

The budding technique is the primary method for sweet cherry plants to be propagated asexually.
This research has been carried out at RHR & TS, Mashobra, situated near Shimla city, India, to
identify the optimal timing and technique for budding, aiming to achieve the highest success rate in
bud compatibility. The present study aimed to identify the most effective timing and techniques for
the commercial propagation of sweet cherry plants. The experimentation took place during the
periods of 2017-18 and 2018-19. The research comprised four different budding techniques,
namely T-budding, chip budding, annular budding, and patch budding, as the primary plot
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commercial viability.

treatments, and five distinct budding dates, specifically the 15th of May, June, July, August and
September, as the subplot treatments. The findings indicated that among the four budding
techniques, chip budding demonstrated the highest success rate in terms of bud-take success, with
a rate of 49.24 %. Among the various budding methods, chip budding exhibited the shortest
duration for bud sprouting (77 days), the highest percentage of bud sprouting (69.00 %), the
greatest scion linear growth (69.76 cm), the highest count of leaves (69), the largest leaf area
(25.16 cm?) and the highest proportion of saleable plants (61.58 %). Among the various budding
dates examined, plants budded on May 15th exhibited the highest bud-take success rate (65.84
%). Additionally, significant values have been observed for growth parameters such as percent
sprouting (69.41 %), linear growth (64.80 cm), and leaf area (22.82 cm?) on May 15th. Furthermore,
study revealed that the chip budding performed between May 15" and 30" is the most effective
method for sweet cherry propagation in Himachal Pradesh, offering superior growth and

Keywords: Cherry; growth; propagation; budding; rootstock.

1. INTRODUCTION

Maintaining high plant quality in any woody
species is crucial for meeting the productivity
goals of newly established plantations.
Vegetative propagation in fruit trees is vital for
preserving genetic uniformity and ensuring
consistency in traits like fruit size, taste, ripening
time, and resistance to diseases (Webster,
1995). The surge in demand for horticultural
products across the nation can be attributed to
factors such as population growth, rising
household incomes and increasing awareness
about nutritional security (Broeck and Maertens,
2016). There is an immediate need to increase
production since there is a lack of land for
development. Many fruit species currently yield
below the global average, indicating ample scope
for improvement (Roberto and Colombo, 2020).
The productivity of fruit crops heavily relies on
the quality of the planting material.

Unlike seed propagation, which introduces
genetic variation, vegetative methods such as
grafting and budding enable growers to replicate
desired cultivars exactly, preserving their original
traits (Bekir et al., 2021). An essential component
of this process is the pairing of the rootstock with
the scion variety. The rootstock influences tree
vigour, root development, resistance to soil-
borne diseases, and adaptation to different soil
types and climates, whereas, the scion
determines the fruits commercial value
(Webster, 1995). The effective union of the
rootstock and scion leads to a stronger and more
productive plant.

Therefore, it is essential for farmers to utilize
planting stock that is both high-yielding and
disease-free. The use of efficient bulk

propagation methods and the selection of
appropriate planting material are critical for the
successful cultivation of perennial fruit crops
(Wani et al., 2014). Errors incurred during
orchard establishment are irreversible and lead
to a significant reduction in overall productivity
(West, 2019). Despite the availability of
numerous public and commercial nurseries,
sourcing high-quality, disease-free planting
material remains a significant challenge due to its
limited availability. Tree quality is primarily
determined by vigour, branching structure, and
branch angle, with cultural practices and climate
during the nursery phase significantly impacting
early branch development and overall vigour
(Musacchi, 2023). The choice of rootstock and
scion, coupled through grafting or budding, has a
significant impact on these important features
and overall tree performance.

Grafting or budding is a technique that involves
attaching a scion (a bud or shoot from a
preferred variety) to a compatible rootstock,
allowing them to fuse and grow together as a
single plant. This technique ensures efficient
water and nutrient transport once the vascular
tissues of the scion and rootstock align and
successfully heal (Wang et al., 2017). Vegetative
propagation is especially vital in cherry tree
cultivation because cherry cultivars are highly
heterozygous, causing seed-grown trees to vary
widely from their parent plants (Habibi et al.,
2022). As a result, clonal propagation via grafting
or budding is employed to ensure uniformity and
preserve desired traits.

Introducing new varieties of sweet cherry
(Prunus avium L.) by vegetative propagation
offers multiple advantages. These advancements
enhance the efficiency and competitiveness of

409



Kumari et al.; Int. J. Plant Soil Sci., vol. 37, no. 7, pp. 408-422, 2025; Article no.lJPSS.139493

cherry production. Researchers in previous
studies assessed several budding methods, such
as chip budding, shield budding, annular
budding, and patch budding (Igbal & Singh,
2020). Of these methods, chip budding carried
out in the latter half of May demonstrated the
highest bud-take success rate up to 73.87 per
cent, along with the most favourable growth
characteristics (Verma et al., 2025). A significant
advantage of chip budding is its adaptability, as it
may be done even when the bark is not sliding,
automatically extending the season (Thakur et
al., 2025).

Although these methods offer advantages, each
grafting and budding technique presents its own
set of challenges. For instance, tongue grafting,
which has been once commonly used for
cherries, has become less popular because it is
incompatible with newly transplanted rootstocks
and demands precise timing between rootstock
establishment and the grafting process. Budding
techniques such as shield and chip budding are
now favoured due to their simplicity and greater
success rates (Vahdati et al., 2022). However,
every method has its advantages and
disadvantages, chip budding, for example,
produces strong vascular connections and high
bud-take rates but demands skilled labour and
meticulous handling. While shield budding may
have a slightly lower bud-take success, it
encourages strong radial growth of the scion
(Thakur et al., 2025). Annular and patch budding
showed comparatively lower success rates, likely
due to poorer cambial alignment and more
necrotic tissue development (Mostakhdemi et al.,
2022).

Farmer can double their income by using quality
sweet cherry planting material, which ensures
higher yields and better fruit quality. This leads to
premium market prices and reduced crop losses.
Enhancement of technological infrastructure and
the adoption of alternative propagation methods
require the utilisation of high-quality planting
material to ensure optimal outcomes (Zheng et.
al. 2016). A substantial proportion of available
planting material exhibits deficiencies in genetic
merit, health status, productivity, and overall
quality (Karanjalker & Begane, 2016). Therefore,
it is imperative to identify and select superior
individual trees within each variety to serve as
primary sources for subsequent propagation.
Vegetative propagation involves the reproduction
of plants without the involvement of sexual
reproduction or genetic modification, enabling the
generation of genetically identical offspring.

Successful grafting depends on the precise
alignment and intimate contact between the
vascular cambium tissues of both the rootstock
and scion. This contact facilitates the
establishment of a robust vascular connection,
which is critical for the integration and
functionality of the grafted plant tissues (Rasool
et. al. 2020).

Optimal budding conditions are achieved when
the bark on both the rootstock and scion can be
readily separated, indicating active cambial
activity that facilitates successful graft union
(Vahdati, 2021). Cherry trees (Prunus avium L.),
belonging to the Rosaceae family, are capable of
withstanding 1000-1500 chilling hours during
winter and thrive in temperature conditions
typically found at elevations ranging from 1600 to
2700 meters above sea level (Kumar et. al.
2020). Cherries are highly valued in temperate
regions due to their high economic returns, with
the selection of propagation techniques largely
influenced by seasonal conditions and optimal
timing (Yazdani et. al. 2016). During the budding
process, a portion of the cortex containing a
single bud-referred to as the scion has been
affixed to the rootstock; upon successful union
and growth, this bud develops into the crown of
the plant (Rasool et. al. 2020).

A major challenge in the cultivation of sweet
cherry trees involves regulating tree vigour and
overcoming physiological incompatibility issues
between specific rootstock and cultivar
combinations (Baryla et. al. 2013). The success
of bud grafting is significantly affected by the
physiological and structural condition of the
rootstocks (Baryla and Kaplan, 2012; Baryla et.
al. 2013). The timing of budding is an important
aspect in determining graft compatibility, and it is
regulated by the climatic and environmental
parameters of the propagation site (Baryla and
Kaplan, 2012). The optimal timing for budding in
sweet cherry (Prunus avium L.) has been
generally recognised as late August to early
September, while mid-August has been
considered more suitable for species such as
plum (Prunus domestica), apricot (Prunus
armeniaca), and peach (Prunus persica) (Ahmad
et. al. 2012). The choice of budding and grafting
techniques significantly influences bud-take
success rates and overall plant survival
outcomes (Zenginbal et. al. 2007; Rayya et. al.
2009; Ali et. al. 2012). Exclusive dependence on
tongue grafting for propagation is no longer
warranted, as alternative methods have proven
effective. Moreover, tongue grafting is impractical
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when using recently transplanted rootstocks due
to the narrow temporal window between
rootstock establishment and grafting.

Budding has been recognised as a more rapid
propagation technique compared to grafting, as
scion plants generate a greater number of buds.
This reduces the need for a large population of
rootstock plants to produce an equivalent
number of juvenile trees (Igbal & Singh, 2020).
The optimal budding period, spanning from June
to September, coincides with active sap flow and
cambial growth. Utilising this timeframe for
budding enables the maturation of planting stock
one year earlier, thereby allowing for easier
completion of the propagation process within the
same year (Larraburu and Busilacchi, 2023). A
distinctive advantage of chip budding is its
feasibility without requiring the rootstock’s bark to
be slipping. Performing chip budding during the
summer enhances the speed of vascular
connection formation and minimises the risk of
cold injury (Fiorino and Mattii, 2024). Annular
budding has demonstrated efficacy in the
propagation of apricot and walnut trees. The
adoption of standardised propagation techniques
in cherry cultivation facilitates the efficient

mass production of superior cultivars by
nurserymen.
Considering these factors, our experiment

identified the optimal method and timing for
cherry propagation. The aim of this research is to
address several crucial concerns related to the
commercial propagation of sweet cherry plants.
This study aimed to identify the most effective
propagation technique and optimal timing for
cherry cultivation, critical factors influencing both
the productivity and profitability of cherry
orchards. Through systematic experimentation
and analysis, the research seeks to provide
practical solutions to improve production
efficiency, bolster yield and ultimately contribute
to the sustainable advancement of the sweet
cherry industry.

2. MATERIALS AND METHODS

2.1 Location of the Trials and Material
Used

The present study has been conducted during
the 2017-2018 and 2018-2019 growing seasons
at the Regional Horticultural Research and
Training Station (RHR&TS), Mashobra. The
station where the study has been conducted is
affiliated with Dr. Yashwant Singh Parmar

University of Horticulture and Forestry (Dr. YSP
UHF), Nauni, Solan, Himachal Pradesh, India.
The experimental site, situated in Shimla, has
been characterized by a temperate climatic zone
and receives an average annual rainfall of
approximately 1515 mm. The plant material
comprised of the Durone Nero-2 cultivar of sweet
cherry (Prunus avium), grafted onto Colt
rootstocks (can be seen in Fig. 1). Scion material
has been collected from healthy, actively growing
shoots of one-year-old mother plants. Shoots
have been systematically collected during each
budding period with attention to uniformity and
were subsequently stored under cool and moist
conditions to preserve their viability prior to use.
Grafting has been performed at heights ranging
from 10 to 20 cm above the ground level (refer to
Fig. 1).

2.2 Treatments Considered and
Experiment Design

To investigate the optimal conditions for
successful grafting and growth, a field
experiment has been conducted using budded
sweet cherry plants established on raised soil
beds as shown in Fig. 2. A split-split plot
experimental design has been employed to
assess the effects of budding method and
budding date. These factors have been
evaluated in relation to graft success and
subsequent growth performance of the Durone
Nero-2 sweet cherry cultivar grafted onto Colt
rootstocks. Four different budding techniques-
chip budding, annular budding, patch budding,
and shield budding (refer to Fig. 1(a-d)) have
been evaluated as the main plot treatment factor
in the study. The assessment has been
conducted across five distinct budding dates i.e.
15t of May, June, July, August, and September
which have been designated as subplot
treatments to evaluate the influence of seasonal
timing. Each treatment combination has been
replicated three times with five plants assessed
in each replication, providing a robust
experimental design for thorough statistical
analysis. The experimental design incorporated a
randomised distribution of treatments throughout
the field to reduce potential environmental bias.
To ensure consistent growth conditions and
minimise any confounding effects, all treatment
plots have been subjected to uniform horticultural
practices, including irrigation, fertilization, weed
control, and pest management throughout the
study period. A summary of all experimental
treatments applied in the study has been
presented in Table 1.
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Fig. 1. Pictorial representation of steps for (a) chip budding method, (b) patch budding
method, (c) annular budding method and (d) shield budding method

Fig. 2. Budded plants established on raised soil beds under different field conditions
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Table 1. Summary of experimental treatments

Factor Levels

Budding methods
Budding dates
Replications

Plant per replication
Experimental design

5 plants
split-split plot design

Chip budding, annular budding, patch budding, and shield budding
15 May, 15 June, 15 July, 15 August, and 15 September
03 replication per treatment combination

2.3 Data Collection

Data have been systematically recorded to
assess the influence of budding method and
budding date, on the growth and performance
attributes of sweet cherry grafts. Fig. 3 presents
a npictorial representation of saleable sweet
cherry plants and their grafts providing a visual
complement to the quantitative data on
marketable plant proportions. This figure
illustrates the growth outcomes influenced by
different budding methods, and dates, as
evaluated in the study. The evaluated
parameters comprised days to sprouting, bud
take success rate, shoot length, average number
of leaves per plant, leaf area, and the proportion
of marketable plants. Days to sprouting have
been determined by monitoring individual buds at
two-day intervals from the date of budding until
full sprouting has been observed. The number of
days required for sprouting of individual buds has
been recorded and subsequently averaged for
each treatment combination. Bud takes success
(%) was assessed following complete sprouting,
and has been calculated using the appropriate
formula:

Number of Green Buds

Bud takes success (%) = ( ) X 100 €8}

Total Number of Buds Inserted

This percentage represents the proportion of
buds that successfully established growth under
each treatment condition.

Linear shoot growth has been determined by
measuring the distance from the bud union to the
apex of the newly developed shoot using a
measuring tape. Measurements have been
averaged on a per-plant basis and expressed in
centimetre. The average leaf count per plant has
been determined by enumerating all leaves on
individual plants and calculating the mean value
across all replicates. Leaf area has been
determined by measuring ten fully expanded,
randomly selected leaves from each replication
using a digital Leaf Area Meter (LI-COR Model
3100). The average leaf area has been
calculated and expressed in square centimetre
(cm?). The commercial potential of the grafted
plants has been assessed by calculating the
percentage of marketable plants. Plants have
been classified as marketable if they attained a
minimum height of 75 cm and exhibited a stem
diameter ranging from 1.5 to 2.0 cm at the collar
region. The proportion of plants exhibiting these
characteristics has been measured for each
treatment to evaluate overall plant quality and
uniformity.

Fig. 3. Pictorial representation of saleable plants and their grafts
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2.4 Data Analysis

The collected data have been analysed
statistically following the procedures described
by Gomez and Gomez (1984). Analysis of
variance (ANOVA) has been conducted to
evaluate the statistical significance of the effects
of various treatments. Statistical significance
among treatment means has been determined at
the 5% probability level (p < 0.05). Least
Significant Difference (LSD) values have been
computed, where applicable, to facilitate the
comparison of treatment means.

3. RESULTS AND DISCUSSION
3.1 Time Taken for Initiation of Sprouting

Chip budding, as indicated in Fig. 4, exhibited the
shortest mean duration for the onset of bud
sprouting, recorded at 77 days. In contrast, other
budding techniques demonstrated significantly
longer durations. For instance, the patch budding
method showcased the lengthiest period, with
bud sprouting commencing at 90 days. The
shortest time for bud sprouting initiation has been
observed when budding occurred on July 15th,
with an average length of 30 days. The greatest
length observed for budding occurred on
September 15th, with an average time of 183
days for the buds to start sprouting.

A substantial correlation between the dates and
technigues has been noted, showing significant

differences in the duration of bud sprouting. Chip
budding method demonstrated the shortest
duration, with a minimum of 24 days, particularly
evident when executed on July 15th. Conversely,
patch budding exhibited the longest duration,
reaching a maximum of 191 days, notably when
performed on September 15th. The process of
chip budding led to the most rapid
commencement of bud sprouting, likely because
it improved the alignment between the cambial
layers, which facilitated the early development of
callus and the start of following growth. The
combination of temperature, soil conditions and
air moisture expedited the formation of graft
unions by promoting the flow of cell sap between
the scion and rootstock, thus accelerating the
healing process at the bud union and facilitating
communication between the two, ultimately
resulting in rapid sprouting. Plants with
inadequate cell sap flow may experience sap
desiccation and eventual cell necrosis. The
earliest initiation of sprouting occurred during
July, potentially attributed to increased rainfall
during this period, as water is essential for cell
enlargement and vital for the formation of callus
bridges (Howard et. al. 1974). The findings of
Dimri et al. (2005) have been consistent with the
present study, as they reported that apple
budding done on July 30t resulted in the lowest
sprouting time of 14 days. However, these
observations contradict the results of Dwivedi
and Stobdan (2009), who noted the shortest time
for bud sprouting using the chip method when
budding occurred on May 30th in apple trees.

250 -
2 7 ~ 7 -
00 ® Chip Budding i T T T
o Shield budding
= 150 Annular budding 8,
= LR
° Patch budding T
w
= H Mean
£ 100 4 .
Z [ T T T
50 - . ? ? g 2R o3
o @ T O n REod
L
15-May 15-Jun 15-Jul 15-Aug 15-Sep Mean
Months

Fig. 4. Effect of budding method and timing on time taken for initiation of sprouting
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3.2 Percent Bud Sprouting (%)

Chip budding demonstrated the highest rate of
bud sprouting (69%) among the four methods,
followed by shield budding with a sprouting rate
of 60 percent (can be seen in Fig. 5). Plants
budded using the patch method exhibited the
lowest sprouting rate (51%), indicating its
significantly lower effectiveness compared to
other techniques, closely followed by the annular
technique (53%). In terms of timing, budding
performed on May 15th recorded the highest
percentage (69%) of plants that had sprouted.
The September period had the lowest bud
sprouting percentage (51%), which exhibited
statistical similarity to the findings reported on
August 15th. However, it has been discovered
that this percentage significantly trailed behind all
other propagation dates. The analysis of the
interaction effect indicated that the initiation of
chip budding on May 15th yielded the maximum
sprouting rate, reaching 82 percent. In contrast,
the patch budding conducted on September 15th
had the lowest sprouting rate, measuring at 42
percent. The observed augmentation in bud
emergence during chip budding in the present
study might perhaps be related to a substantial
proliferation of callus production across the
budding location. The results presented in the
current research are consistent with the findings
published (Howard et. al. 1974), wherein a 100
percent sprouting rate was achieved using the
chip method in apple. Zenginbal et. al. (2007)

documented the highest occurrence of bud
sprouting in kiwifruit using the chip budding
method throughout the period spanning from
May 1st to May 15th.

3.3 Bud-take Success (%)

Various methods, timing of budding and their
interaction significantly influenced bud-take, as
demonstrated in the data presented in Fig. 6.
The chip budding technique achieved a bud-take
success rate of 49 percent, while the T-budding
method yielded 48 percent. Annular budding, on
the other hand, exhibited the lowest success rate
for bud-take at 42 percent. When examining
results across different budding dates, May 15th
demonstrated the highest success rate for bud-
take at 65 percent. Conversely, the lowest
success rate of bud-take (19%) has been
observed among plants budded on September
15th. When considering interaction effects, it has
been shown that chip budding on May 15th had
the best success rate for bud-take (70%). In
contrast, annular budding on September 15th
had the lowest bud-take success rate (16%),
similar to patch budding. The current study
revealed that chip budding resulted in the best
percentage of success for bud-take. This may be
attributed to the reduced presence of dead
tissue during the grafting process, resulting in
improved connection between the rootstock and
scion, as well as improved integration of vascular
vessels.

100 1 ® Chip Budding
u Shield budding
80 Annular budding
a2 @ Patch budding
Z ® Mean
] -
S 60 - TT . '
2 - .
pe o i
£ T
g T
< 40 A
X
20 A
0 .
15-May 15-Jun 15-Jul 15-Aug 15-Sep Mean
Months

Fig. 5. Effect of budding method and timing on bud sprouting
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Fig. 6. Effect of budding method and timing on bud-take success

The findings presented in this study are
consistent with those reported by Rayya et al.
(2009), wherein the chip budding method
resulted in the highest success rate (89%) in the
Neplus Ultra almond cultivar. The findings are
consistent with the observations documented by
Yordanov and Tabakov (2009), who noted that
among the different techniques utilized for
persimmon proliferation, the chip budding
method achieved the highest success rate at 98
percent. The effectiveness of chip budding can
be credited to the significant development of
callus surrounding the bud union, as observed by
Vatankhah et. al. (2015). The increase in
achieved bud-take rates seen in the months of
May and June may be attributed to the existence
of cell sap in both the rootstock and scion, which
plays a crucial role in promoting their fusion. The
restricted effectiveness observed in the bud-take
process for plants budded in September may be
attributed to the inherent tendency of budded
plants to enter a dormant state.

3.4 Linear Growth of the Scion

The plants with chip budding had the greatest
linear development, measuring 69.7 cm, as seen
in Fig. 7. In contrast, it has been observed that
patch budded plants had the least favourable
linear development, measuring 58.7 cm. Among
the many dates of budding, the budding done on
September 12th exhibited the maximum linear
growth, measuring 79.4 cm. On the other hand,

the lowest linear growth, measuring 43.5 cm, has
been detected on July 15th, which has been
notably lower compared to previous budding
periods. In terms of interactions, the chip
technique exhibited the highest linear growth
(86.7 cm) when conducted on September 15th,
surpassing all other dates and approaches by a
significant margin. The patch method of budding
on July 15th produced the least amount of linear
growth (39.7 cm), which has been much less
than that of any other date or budding technique.

The present research suggests that the improved
linear growth seen in chip-budded plants might
be ascribed to many factors, including a stronger
union establishment, normal development of
xylem and phloem vessels at the bud union site
and healthier cambial contact. This promotes
active vegetative development by making it
easier to control the intake of water and nutrients
from the soil. The September-budded plants
achieved maximum growth due to their longer
duration for growth, spanning the entire season
from March to August, with sprouting occurring in
the subsequent spring season.

Similar results have been found in the study by
Rayya et. al. (2009), where they also observed
the highest significant linear growth (86.2 cm)
using the chip budding method in the Ne plus
Ultra cultivar of almond. Howard et. al. 1974
reported comparable findings, observing the
highest linear growth (66 cm) using the chip
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budding method across various apple cultivars.
Similarly, Dimri et. al. (2005) noted the maximum
length of the scion (97 cm) with the chip budding
method in the Red Fuji cultivar of apple. Plant
development is accelerated in chip budding
because to the rapid and robust union formation,
which improves nutrient and water absorption.
Insufficient growth seen in patch budded plants
may be attributed to gaps present in the
longitudinal incisions of the bark and at the
corners, as suggested by Das et. al. (2018). The
presence of these gaps may have contributed to
a decreased percentage of success in the patch
budding method.

3.5 Number of Leaves

Chip budding yielded the highest number of
leaves (69), much surpassing the yield of other
budding procedures, while patch budding
resulted in the lowest number of leaves (58) (can
be seen in Fig. 8). The plants that underwent
budding on September 15th exhibited the
greatest leaf count (79), whilst those that
underwent budding on July 15th had the lowest
leaf count (43), which has been notably lower
compared to all other time periods. The
correlation between dates and techniques has a
substantial influence on the quantity of leaves.
The highest leaf count (86) has been observed
with the chip method conducted on September
15th, while the lowest (39) has been achieved
with the patch method carried out on July 15th.
The higher leaf count in chip budding may be

attributed to its resulting maximum linear growth
and the maximum number of internodes. This
correlation suggests that the number of leaves is
linked to the number of internodes, which is in
turn associated with the height or linear growth of
plants. The parameters exhibited higher values
while using the dormant propagation approach,
namely; chip budding, which may be attributed to
its ability to rapidly form unions and extend the
development time. Optimal timing and methods
may lead to increased stems and buds,
potentially explaining the higher leaf count. This
facilitates the uptake of nutrients from the soil
and their transportation to where they are
required within the plant.

The results are consistent with the findings of
Vatankhah et. al. (2015), who observed the
largest number of leaves (61) while using the
chip budding technique in sour cherry. The better
and more quicker water absorption and nutrient
uptake of the chip budding process may be
ascribed to this phenomenon. The month of
September probably had the maximum number
of leaves because of excellent weather
conditions and increased plant food stores,
leading to a greater output of leaves. In a similar
vein, Dimri et. al. (2005) documented the highest
leaf count (62) achieved by the chip budding
technigque in the Red Fuji apple cultivar when
grown on seedling apple rootstocks. In almond
trees, Rayya et. al. (2009) found that the chip
budding method produced the most meaningful
number of leaves per plant (122).
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Fig. 7. Effect of budding method and timing on the linear growth of scion
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Fig. 8. Effect of budding method and timing on number of leaves

3.6 Leaf Area

Based on the data shown in Fig. 9, it can be
seen that the chip budding technique
demonstrated the highest leaf area, measuring
25.1 cm?, whereas annular budding yielded
the lowest leaf area, measuring 21.8 cm?2. The
plants that bloomed on September 15th had the
largest leaf area, measuring 27.7 cm?2 In
contrast, the plants that bloomed on July 15th
had the smallest leaf area, measuring 17.9 cm?2.

50 5 ® Chip budding
® Shield budding
40 A = Annular budding
Patch budding
‘E
<
I~
=
L]
S
o
L%
—

15-May 15-Jun

15-Jul
Months

These leaf areas have been substantially
less compared to any other conceivable
dates. The chip budding technique, which
has been carried out on September 15th,
yielded the highest leaf area of 28.8 cm?,
whilst the lowest leaf area of 16.7 cm? has
been attained on July 15th wusing patch
budding. In this study, plants that budded in
September exhibited the highest leaf area, likely
due to nutrient availability and enhanced linear
growth.

15-Aug Mean

15-Sep

Fig. 9. Effect of budding method and timing on the leaf area
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Fig. 10. Effect of budding method and timing on the proportion of saleable plants

The rapid growth and advancement observed in
chip-budded plants, in contrast to other budded
plants, can be attributed to their prompt
sprouting, early leaf emergence, and swift
vegetative growth. The results are consistent
with the study conducted by Kumar and Ananda
(2002) in the realm of apple cultivation. The
research revealed that the maximum leaf area
has been seen during the occurrence of chip
budding in the month of August. Furthermore, a
clear association has been seen between the
extent of leaf area and the maximum number of
leaves.

3.7 Percent Saleable Plants

The proportion of saleable plants was greatest
(61%) with chip budding and lowest (56%) with
patch budding, as shown in Fig. 10. The
maximum proportion of saleable plants (73%)
has been seen when budding occurred on
September 15th, while the lowest percentage
(39%) has been observed when budding took
place on July 15th. The relationship between the
process and time of budding had a significant
impact on the proportion of plants that have been
suitable for sale. However, the highest
percentage of saleable plants (76%) has been
achieved using the chip method on September
15th, which exhibited a statistically significant
similarity to the shield budding technique
conducted on the same day. The patch budding
technique exhibited the lowest proportion of
saleable plants (36%) on July 15th, which aligns

with the corresponding data for annular budding
on the same day. Chip-budded plants exhibited
the highest success rate in bud-take and linear
development in the present study, potentially
explaining their superior saleability. Dimri et. al.
(2005) found that apple chip budding resulted in
the highest percentage of saleable plants (91%).
Dwivedi and Singh (2001) reported that chip
budding resulted in the highest percentage of
saleable plants (77%). Similarly, Chandel et. al.
(2006) achieved the highest percentage of
saleable walnut plants using chip budding.
Budding on September 12" yielded the most
saleable plants, possibly because the buds
sprouted in the following spring, allowing them to
mature over the entire season.

4. CONCLUSION

The empirical evidence presented in this study
indicates that the month of May was identified as
an optimal period for budding cherry plants. The
findings indicated that among the four budding
techniques, chip budding demonstrated the
highest success rate in terms of bud-take
success, with a rate of 49 percent. Among the
various budding methods, chip budding exhibited
the shortest duration for bud sprouting (77 days),
the highest percentage of bud sprouting (69%),
the greatest scion linear growth (69.7 cm), the
highest count of leaves (69), the largest leaf area
(25.1 cm?) and the highest proportion of saleable
plants (61%). Among the various budding dates
examined, plants budded on May 15" exhibited
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the highest bud-take success rate (65%).
Additionally, significant values have been
observed for growth parameters such as percent
sprouting (69%), linear growth (64.8 cm), and
leaf area (22.8 cm?) on May 15th. Chip budding
performed between May 15th and May 30th can
be recommended for commercial sweet cherry
propagation due to its demonstrated superiority
in numerous economically significant
characteristics, including sprouting success, leaf
area, and the proportion of commercially viable
plants. Hence, it is advisable for farmers and
commercial nurseries to conduct budding
operations during the month of May for sweet
cherry propagation under the conditions of
Himachal Pradesh.
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