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In order to study the effect of IBA and sucrose on performance of cuttings
in pear cv. Patharnakh an investigation was conducted at the nursery of
Department of Horticulture, Khalsa College, Amritsar during 2018-2019.
Eleven treatments were used comprising of IBA (1000, 1500, 2000, 2500
and 3000 ppm) and sucrose (1000, 1500, 2000, 2500 and 3000 ppm) by
quick dip method along with control. The results of the investigation
indicated that IBA (2500 ppm) proved to be the best in terms of minimum
days to first sprouting (23.15), maximum sprouting percentage (69.72%),
survival percentage (47.29%), number of roots per cutting (5.00), root
length (11.50 cm) while maximum number of shoots per cutting (4.66) and
average shoot diameter (2.11cm) were indicated in the cuttings treated with
sucrose (2500 ppm) respectively.

Introduction
Pear is undoubtedly one of the most ancient
ubiquitous of all the temperate fruits and rank
2nd next only to apple in the deciduous fruits
of the world (Chadha, 2001). The pear spp.
belongs to the family Rosaceae and sub family
Maloideae (Dhillon, 2013). Presently pear is
next to apple in importance acreage,
production and varietal wealth among
temperate fruits in India. It is less winter hardy
due to which it can be grown in a wide range
of climatic conditions, even in the warmer
climates of subtropical regions. Pear fruit is
said to be consumed in diets because of low

calorific value. It has high nutritional value
with reasonable amounts of vitamins A, B, B2,
C and minerals like Na, K, P, Ca, Mg and Fe.
It has a lot of fiber, giving excellent results in
the treatment of constipation and intestine
inflammation, fiber reduces the cholesterol in
body and there by protects from various heart
diseases. It also cures kidney stones and
cystitis (Silva et al., 2014). Its juice is
sometimes used as the first juice introduced to
infants (Vadivel and Janardhanam, 2005).
Antioxidants present in them help to fight
against many health problems improving
immunity. Anti-carcinogen glutathione and
antioxidants present in pears help in
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controlling the blood pressure. Due to the
presence of grit cells in pear fruits regular
consumption of it offers protection against
colon cancer. Pear is consumed fresh, canned,
as juice dried. The juice can also be used in
jellies and jams, usually in combination with
other fruits or berries. Pear leaves were
smoked in Europe before tobacco was
introduced. In Patharnakh in order to have
uniform and true to type planting material of
hard wood cuttings is used for propagation.
The cuttings are prepared during December
from juvenile shoots and are kept for callusing
for about a month and are planted in the
nursery. True to type planting materials are
scare within commercial growing belt.
Availability of pear plants through certified
nursery is also meagre. Treatment of cuttings
with different growth hormones promotes
rooting (Dhillon 2013).
It has been reported that root promoting
hormones play an important role in the
success of rooting of cuttings (Siddiqui and
Hussain 2007). They promote the cell division
of the meristematic tissues, promotes callus
formation, root formation and bud formation.
Hardwood cuttings when planted with IBA
500 ppm, resulted in maximum number of
leaves (Singh, 2014). IBA and PHB (500-1500
ppm) when applied together generated highest
rooting and survival percentage (Ram et al.,
2005). For effective rooting of cutting it is
very important that the stem has sufficient
carbohydrate reserve so as to sustain it during
the period before the cutting start synthesizing
its own photosynthate.
High carbohydrate levels in shoots are thought
to be conducive to root formation (Hartmann
and Kester, 1990). Carbohydrates may serve
as a source of energy and of carbon for the
synthesis of other substances essential for root
initiation. Starch accumulation at the base of
avocado (Persea americana) cuttings was
highly correlated with the number of cuttings

that rooted (Kesari et al., 2010). Hence, the
addition of carbohydrate source like starch or
sucrose would therefore improve the rooting
efficiency. Keeping in view the importance of
it, the present study was initiated to find out
the suitable growth regulator for cuttings to
produce better and quicker rooting through the
use of varying concentrations of different
growth regulators.
Materials and Methods
The present investigations were carried out in
the nursery of Department of Horticulture,
Khalsa College, Amritsar during the year
2018-2019 to examine the effect of IBA and
sucrose on performance of pear cuttings cv.
Patharnakh. The cuttings were taken from
healthy uniform sized branches of Patharnakh
growing in the nursery of Department of
Horticulture, Khalsa College, during January.
The shoots selected for preparation of cuttings
were healthy and free from malady. Cuttings
of about pencil thickness and 20 cm in length
having 3-6 buds were prepared with a slanting
cut given at the upper side and a round cut at
the lower end of the cutting. The cuttings were
treated by the soak method in IBA and
Sucrose.
There were 11 treatments comprising of IBA
and Sucrose each with concentrations of 1000,
1500, 2000, 2500 and 3000 ppm and control.
1000 ml growth regulator solution of
appropriate concentration was taken in beaker
and a unit of 25 cuttings was placed in each
approximately 1½ inch of the basal ends of
cuttings dipped in solution for upto 2 minutes.
In control, the cuttings were dipped in distilled
water for the same period of time. After that
data on rooting parameters like days to
sprouting, sprouting percentage, survival
percentage, root number, root length, shoot
number were recorded and analysed with
Completely Randomized Block Design.
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Results and Discussion

Survival percentage (%)

Days taken to sprouting

The studies on the survival percentage of
cuttings revealed that maximum survival
(68.34%) was in T4 as compared to the rest of
the treatments and the least (32.75 %) was
under control.

It was observed that the hardwood cuttings
treated with 2500 ppm IBA concentrations
took minimum duration in sprouting (23.15
days) where as these had taken longest
duration (47.21 days) in control. Earliness in
sprouting might be due to the fact that there
was better utilization of stored carbohydrates,
nitrogen and other factors with help of growth
regulators (Chandramouli, 2001).
Evidence suggests that auxin increased rooting
percentages, shortened the rooting period and
ensured improved uniformity in plants
(Hartmann et al., 2011).

The superiority of treated cuttings regarding
the survival can be attributed to better start
and root growth. The better start might have
facilitated absorption of nutrients and moisture
from soil and better growth developed
capacity to withstand for a longer period (Ram
et al., 2005). These results are also supported
by Ishtiaq et al., (1989) who observed the
positive association relating to root formation
and bud sprout in peach cultivar Peshawar
local.

Sprouting percentage (%)
The cuttings treated with 2500 ppm IBA gave
highest sprouting (69.72%) while the least
(35.78%) was recorded in T11 (Control).
Evidence suggests that auxins increased
rooting percentages, shortened the rooting
period and ensured improved uniformity in
plants (Hartmann et al., 2011).
The increase in number of sprouts and sprout
might be due to the better utilization of stored
carbohydrates, nitrogen and other factors with
the help of growth regulators (Sinha et al.,
2014). Application of the auxins might have
caused hydrolysis and translocation of
carbohydrates and nitrogeneous substances at
the base of cuttings and resulted in accelerated
cell division and cell elongation (Singh et al.,
2015).
It also has been found to enhance the
histological features like formation of callus
and tissue and differentiation of vascular
tissue. The research findings of Kurd et al.,
(2010), Thota (2012) are also in line with the
present findings (Table 1).

These results supported the findings of Singh
et al., (2011) in cuttings of Bougainvillea,
Melgarejo et al., (2008) also showed that in
pomegranate, the increment in the percentage
of cuttings that rooted occurred in most of the
clones
using
low
IBA
application
concentration. The highest survival percentage
with IBA was observed on full-leaf cuttings of
Camellia sinensis (L.) Kuntze by Zenginbal et
al., (2014) and in Bougainvillea stem cuttings
by Sultana et al., (2016).
Number of roots per cutting
It is clear from the data that the number of
roots (5.00) were significantly higher in
2500ppm IBA closely followed by (4.98) in T9
(2500 ppm Sucrose) as compared to the rest of
the treatments while the lowest (1.00) roots
were found in T11 (control). This pertains to
the fact that the auxins promoted cell division
and their elongation led to differentiation of
cambial initials into root primordia and in the
mobilization of reserve food material to sites
of root initiation there by giving higher
number of roots per cutting (Sharma 1999).
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Table.1 Effect of IBA and sucrose on sprouting and survival (%) in pear cv. Patharnakh
Treatments
T1- IBA 1000 ppm
T2- IBA 1500 ppm
T3- IBA 2000 ppm
T4- IBA 2500 ppm
T5- IBA 3000 ppm
T6- Sucrose 1000 ppm
T7- Sucrose 1500 ppm
T8- Sucrose 2000 ppm
T9- Sucrose 2500 ppm
T10- Sucrose 3000 ppm
T11- Control
CD (5%)
CV (5%)

Days taken to
sprouting
36.21
33.29
27.31
23.15
25.19
36.78
33.19
28.31
26.40
27.11
47.21
0.01
0.03

Sprouting
percentage (%)
50.97
53.86
60.98
69.72
65.15
50.57
54.32
57.21
62.74
61.99
35.78
NS
0.02

Survival percentage
(%)
47.29
51.97
63.42
68.34
64.72
48.62
52.86
53.74
60.65
59.32
32.75
0.02
0.20

Table.2 Effect of IBA and sucrose on root and shoots parameter in pear cv. Patharnakh
Treatments
T1- IBA 1000 ppm
T2- IBA 1500 ppm
T3- IBA 2000 ppm
T4- IBA 2500 ppm
T5- IBA 3000 ppm
T6- Sucrose 1000 ppm
T7- Sucrose 1500 ppm
T8- Sucrose 2000 ppm
T9- Sucrose 2500 ppm
T10- Sucrose 3000 ppm
T11- Control
CD (5%)
CV (5%)

Root number
1.33
1.79
4.33
5.00
4.00
1.21
1.67
2.76
4.98
4.31
1.00
1.00
1.83

Root length
(cm)
6.93
8.12
9.81
11.50
10.96
5.26
8.50
9.41
10.12
9.91
3.29
0.02
0.14

It also might have been due to the increased
cell division and their differentiation under
the influence of rooting chemicals, enhanced
hydrolysis of nutritional reserves resulting
into the increased root formation zone. These
results are supported with the findings of
Rufato and Kersten (2000) in Esmeralda
peach, Swedan et al., (1993) in cuttings of

Shoot number
1.20
1.66
2.01
3.73
3.00
2.00
3.20
4.33
4.66
2.78
1.00
0.08
1.65

Shoot
diameter (cm)
0.87
0.98
1.11
1.89
1.78
0.62
0.85
1.96
2.11
1.42
0.88
0.02
0.75

plum, Mehraj et al., (2013) in Bougainvillea
spectabilis and Shukla et al., (2010) in peach.
Kaur (2017) and Mehta et al., (2016) also
reported the same in peach and pear cuttings.
There was a reverse tendency in average
number
of
roots
with
increasing
concentrations of IBA. This might be due to
the reason that auxins help in rooting
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behaviour only upto certain limit. If higher
concentrations beyond tolerate limits are
given, it may result in unfavourable
conditions,
leading
to
toxicity
of
exogeneously applied substances.

resulting in increase in number of shoots
(Devi et al., 2016). The better performance
with the use of sucrose could be explained by
the larger carbon skeleton provided by the
carbohydrate present within it, resulting in
higher availability of biosynthetic building
blocks (Correa et al., 2005). The results are in
line with the findings of Dey et al., (2017) in
karonda.

Root length (cm)
The data clearly indicated that significantly
maximum length of root (11.50 cm) was
recorded with T4 (IBA 2500 ppm) while the
least root length was of 11.18 cm was under
the control. Evidence suggests that auxins
might have increased rooting and ensured
length of roots as the root elongation stage is
very responsive to auxin concentration and it
might be exhibited by the higher
concentrations (Hartmann et al., 2002). Auxin
concentration is most important for root
elongation which might be inhibited by the
increasing levels of exogenous auxins in the
rooting media (Baker and Wetzstein, 1994).
Zenginbal et al., (2014) reported the same in
Camellia sinensis (L.) O. Kuntze, Melgarejo
et al., (2008), Saroj et al., (2008), Polat and
Caliskan (2009) in pomegranate and Kaur
(2017) in peach (Table 2).

Average shoot diameter (cm)
According to the data regarding shoot
diameter as influenced by IBA and sucrose,
the maximum shoot diameter (2.11 cm) was
recorded in the treatment T9 (sucrose 2500
ppm) while the minimum (0.81 cm) was in
the untreated cuttings of pear. The maximum
shoot diameter observed in cuttings, might be
attributed to more number of roots because
auxins favoured cell division and their
elongation and helped in better root
development thereby resulting in better shoots
with more shoot diameter.
It was also due to the higher cell activity,
more synthesized food material and
photosynthates hence more shoots with more
stem diameter (Devi et al., 2016). Also the
growth of sprouts in terms of length and
width is dependent upon the optimal balance
of root and shoot ratio essential for absorption
and translocation of moisture and nutrients
(Shukla et al., 2010).

Number of shoots per cutting
The data pertaining to the number of shoots
depicted that the different concentrations of
IBA and Sucrose had little significance on
number of shoots produced from cuttings. It
was clear that shoot number increased with
increase in the concentration of growth
regulators up to a limit. The maximum
number of shoots (4.66) was registered from
the cuttings treated with sucrose 2500 ppm
(T9) and (4.33) in sucrose 2000 ppm (T8) and
the minimum (1.00) were noticed in untreated
plants. The more number of shoot formation
might be due to the vigorous root system
which increased the nutrient uptake which in
turn affected the cell division in the vascular
cambium, cell expansion and control of
differentiation into different types of cambial

It can be concluded from the present study
that the treatment of cuttings of pear cv.
Patharnakh with IBA2500 ppm applied as
quick dip was found to be the most
efficacious in encouraging rooting parameters
and invigorating the shoots leading to good
shoot number, diameter of shoots. It also
aided to the good sprouting and survival
percentage. Hence, pear cv. Patharnakh can
be propagated successfully through cuttings
treated with IBA (2500 ppm).
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