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ABSTRACT
The present investigation was conducted on the rooting of the hardwood cuttings of Shan-i- Punjab Peach with the different
treatments of Indole-3-butyric acid (IBA) during the years 2011-12 and 2012-13 at PAU, Regional  Research Station,
Gurdaspur. The hardwood cuttings of 15-20cm length and 0.8-1.2cm  diameter having 5-6 buds were prepared from the
dormant twigs of the 8-10 years old peach plants in the first fortnight of January .The basal portion of the cuttings was dipped
in different doses of IBA viz. 1000ppm, 2000ppm, 3000ppm, 4000pppm, 5000ppm and control(without IBA treatment) for
1-2 minutes and planted in open field conditions by following the recommended cultural practices for nursery raising.  It was
observed that hardwood cuttings of peach cv. Shan-i-Punjab treated with 3000ppm of IBA for 1-2 minutes took significantly
the minimum number of  days to  sprouting with the highest  sprouting percentage, survival percentage, average number of
roots, length of main root, root girth, root weight, plant height, plant girth, number of branches ,number of leaves and leaf
area.  Therefore, by following this treatment, the plants produced from the hardwood cuttings became ready for transplanting
in the field in one year instead of two years in case of grafting and there was no chance of graft in-compatability.
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INTRODUCTION
          Peach (Prunus persica L. Batch) belonging to family
Rosaceae and sub-family Prunoidae is a winter deciduous
stone fruit plant and is probably the most adapted temperate
fruit to the warmer climate.  Besides being cultivated in the
temperate climate in the hills, it is also cultivated in the north
Indian plains (subtropical climate) in the states of Punjab,
Haryana, Rajasthan and Uttar Pradesh with the introduction
of low chilled peaches. Peaches are highly valued as table
fruit for their attractive colour and palatability. Peaches can
be processed as canned and dried products, frozen preserves,
jams, nectar, juice, beverage, marmalade etc. Peaches are
good source of low calorific diet and rich source of vitamin
A, iron and proteins. The peach kernel oil is utilized in
manufacturing of large number of cosmetics and
pharmaceutical products. The subtropical peaches come in
the market early in season (mid-April), growers can get higher
returns due to scarcity of other fresh fruits. Its first commercial
crop is obtained within three years of planting which is much
earlier than majority of other temperate fruits. Peach trees
are generally grown for commercial production as two

genetically different components consisting of a scion either
budded or grafted to a rootstock. But it can be clonally
propagated through rooting of hard wood cutting .

Propagation from cuttings (cloning) produces a plant
with the same characteristics as the parent and thus maintains
desirable fruiting traits. In comparison with other types of
cuttings (semi-hardwood, softwood and so on)  hardwood
cuttings are easy to take, handle, and store which allows for
flexibility in the preparation of the cutting and in general,
less precision than cuttings that include actively growing
tissue (Hartmann et al. ,2002). Hardwood cuttings are one of
the least expensive and easiest methods of vegetative
propagation. They are easy to prepare, are not readily
perishable, may be shipped safely over long distances if
necessary and require little or no special equipment during
rooting (Denny and Arnold, 2001).

Hardwood cuttings are most often used in
propagation of deciduous woody plants(Hartmann et al.,
2002) as one of the most simple, non-toxic, cheapest and
easiest methods of vegetative propagation. It is important ,
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TABLE 1: Effect of different treatments of IBA  on the survival and rooting of cuttings.

Doses of Days taken Sprouting Survival Number Length of Rootgirth Root
IBA(ppm) to sprouting (%) (%) of Roots main root(cm) (cm) weight (g)
1000 12.20 60.56 50.23 38.63 15.22 0.50         3.20
2000 10.53 80.26 70.37 45.14 23.00 0.70        5.42
3000 8.70 97.47 92.45 58.41 33.24 0.80         7.11
4000 11.34 52.61 35.01 30.62 20.59 0.40         4.50
5000 12.70 30.06 15.27 20.28 10.42 0.30         2.50
Control 15.53 8.50 0.00 0.00 0.00 0.00         0.00
CD (5%) 2.93 2.77 3.76 3.91 4.14 0.24         1.58

particularly in horticulture for mass production of improved
materials with in short time and  to perpetuate the
characteristics of the parent plant (Hartmann  and Kester,
1983).  Moreover, Indole-3-butyric acid is probably the best
material for general use, because it is nontoxic to plants
over a wide concentration range and is effective in
promoting rooting of a large number of plant species
(Hartmann  and Kester,  1990).The most successful results
have been obtained from IBA treatments including auxin
hormone group. IBA has been found to be critical for both
softwood and hardwood cuttings (Erdoan and Aygün,  2006;
Twor-koski and Takeda 2007).  The objectives of present
investigation were to induce rooting by treating the cutting
with auxin type growth regulators so as to increase the
percentage of cuttings that form roots, to hasten root
initiation, to increase the number and quality of root
produced per cuttings, to increase the uniformity of rooting
and vegetative growth of the cuttings and also to cut short
the time of propagation by one year instead of two year in
grafting technique.

MATERIALS AND METHODS
              The present investigation was conducted at PAU,
Regional Research Station, Gurdaspur during the years 2011-
12 and 2012-13. The hard wood cuttings of 15-20 cm length
and 0.8-1.2 cm in diameter having 5-6 buds were prepared
from dormant twigs of 8 years old plants of peach cultivar
Shan-i-Punjab in the first fortnight of January. The basal
portion of the cuttings was dipped in different doses of Indole-
3-butyric acid (IBA)viz. 1000ppm, 2000ppm, 3000ppm,
4000ppm, 5000ppm and control (without IBA treatment) for
1-2 minutes .

After these treatments, the hardwood cuttings were
planted at a distance of 15 cm in rows, which are kept  30 cm
apart in the well prepared nursery plots by following the
recommended package of practices used for proper care of
nursery plants. The data on sprouting, rooting, survival and
different vegetative growth parameters was recorded and
analyzed with randomized block design as described by Singh
et al., (1998).

RESULTS AND DISCUSSION
           The days taken to sprouting, sprouting percentage,
survival percentage, average number of roots ,length of main
root, plant height, plant girth, number of branches ,number
of leaves, leaf area, root weight and root girth were
significantly influenced by different levels of IBA
concentrations.

(i) Days taken to sprouting, sprouting percentage and
survival percentage: The hardwood cutting treated with
3000 ppm IBA concentration took minimum duration in
sprouting where as it was longest  in control. Similarly, the
cutting treated with 3000ppm IBA gave the highest sprouting
and survival percentage as compared to the rest of the
treatments (Table1). This was due to production of more
number of roots, while no success of survival in control was
due to the failure of rooting and these parameters decreased
with increase in IBA concentrations above 3000ppm. These
results are supported by Ishtiaq et al., (1989) who observed
the positive association relating to root formation and bud
sprout in peach cultivar Peshawar Local  and  Prizhmontas
(1991) also found that better rooting was associated with
better survival rate in Prunus cuttings with IBA treatment.
Ahmad et al., (2002) also reported high survival percentage
in cuttings of Bougainvillea when treated with IBA. 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 (3000
ppm). IBA is more effective in enhancing the number of sprout
bud/cuttings as reported by  Kesari et al.,(2009) in Pongamia
pinnata. Better rooting was associated with better survival
rate in Prunus cerasus ( Prizhmontas, 1991) and in peach
cultivar Fertilia (Bartolini, 1994).The logical conclusion
seems that large numbers of roots are associated with adequate
nutrient absorption which account for ultimate survival.

(ii) Number of roots, main root length, root girth and root
weight: Average number of roots was significantly higher in
3000 ppm IBA while no rooting was observed in
control(Table1).These results are supported by the findings
of Rufato and Kersten (2000), who noted that 3000pm IBA
gave the highest percentage of rooted cuttings of Esmeralda
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TABLE 2: Effect of different treatments of IBA on the vegetative growth of cuttings

Dosesof IBA(ppm) Plantheight(cm) Plantgirth(cm) Numberofbranches Number ofLeaves Leaf area  (cm2)
1000 115.62 5.03 6.53 115.33 39.83
2000 138.34 6.50 9.29 150.44 56.07
3000 178.82 9.50 12.00 230.23 82.32
4000 105.27 4.03 5.00 95.48 37.56
5000 82.17 3.03 3.53 65.25 23.40
Control 0.00 0.00 0.00 0.00 0.00
CD (5%) 3.56 2.12 2.51 2.57 3.53

peach.  Swedan et al., (1993) also reported that hard wood
cuttings of plum, peach and GF677 peach rootstock  treated
with 3000 ppm IBA gave the highest rooting
percentage.Studies in similar lines by  Singh et al.,(2011)
also showed maximum  rooting ,sprouting, length of sprout
and number of roots in cutting  of Bougainvillea glabra at
3000ppm IBA.  Tajbakhsh et al., (2009)  and  Iqbal et
al.,(1999)  also reported that  highest rooting percentage in
apple cuttings    was in 3000ppm IBA. These results were
similar to the findings of Sharma et al., (1991) who observed
that IBA treatment resulted in the highest root number and
tallest plant in guava. Al-Obeed (2000)  found thicker root in
guava stem cuttings when treated with IBA. It could be due
to the effect of IBA as it increases cell wall plasticity and cell
division, stimulates callus development and root growth
(Weaver, 1972). Bal et al ., (2000)  also reported that plum
cuttings treated with IBA at 3000 ppm concentration gave
the best rooting when taken on 15th January. In Olive  Ahmed
Aziz et al.(2010)  reported that to obtain the most number of
rooted cuttings, IBA 3000 ppm was the best. Mirabdulbaghi
et al. ,(2011) observed that concentration of  IBA 3000 ppm
was  promoted the rooting in the hardwood cuttings of  natural
plum- apricot hybrid . Effect of IBA  on promotion of rooting
in the hardwood cuttings in olive was reported in several other
studies also( Maghsudlu et al., 2013), in Dodonea viscosa
L.(Saffari and Saffari, 2012) and in peach rootstock GF-655
survival(Ahmed et al., 2003).

Similarly, 3000 ppm  IBA  significantly  increased
the root length, root girth, root weight and these growth
parameters decreased with increase in IBA concentration
above 3000 ppm(Table1). IBA promotes the  cell elongation
which helped in increase in root length. The increase in root
girth may be due to more vegetative growth and accumulation
of carbohydrates.  The increase in root weight is due to more
number of roots, highest root girth and length of the roots.
IBA helps in mobilizing reserved food material, elongation
of meristematic cells and differentiation of cambial initials
into root primordia (Nanda, 1975). Certain level of
endogenous auxin is already present in the cuttings, therefore
treating cuttings with IBA could optimize the auxin level in
the cutting and consequently improves the percentage of

cuttings that rooted (Polat and Caliskan, 2009).Increased root
length treated with IBA due to the enhanced hydrolysis of
carbohydrates, synthesis of new proteins, cell enlargement
and cell division induced by the auxins  was reported by
Strydem and Hartman, (1960). The percentage of rooted
cuttings increased which may  be due to the application of
proper IBA concentrations resulting in  high carbohydrate
and low nitrogen level leading to more root formation
(Carlson, 1929). Galavi et al.,(2013)  reported that IBA
enhanced the maximum number of roots, root length, root
fresh and dry weight in grape cuttings.

The increase of IBA concentration was accompanied
by the decreased rooting percentage, suggesting that high IBA
concentrations were not suitable for the root formation process
( Moreira et al., 2009). Researchers believe that high
concentrations of auxin can cause damage to the cutting base.
Auxin can be effective to rooting cuttings in a certain
concentration, depending on the crop and cultivar, and will
have an inhibition effect at higher concentrations observed
in Stevia (Cerveny and Gibson, 2005).

The increase in root diameter may be due to more
vegetative growth and accumulation of carbohydrates.  In a
study using  four rootstocks, viz. Sharbati peach (Pnunus
persica), Kabul Green Gage, Kala Amritsari plum (Prunus
salicina), and wild apricot (Prunus armeniaca), IBA was
found to enhance the rooting in the hardwood cutting of these
rootstocks (Bal et al.,2000) . There is a strong correlation
between number of roots and survival of plants (Ahmed
et al., 2003) .

(iii) Plant height, plant girth, number of branches, number
of leaves and leaf area: Plant height was significantly higher
in cuttings treated with  IBA 3000ppm decreased with increase
in IBA concentration complete failure of this parameter was
noticed in control(Table1). The results of the present study
are in agreement with Noor et al., (1995), who reported that
cuttings of apple rootstock M-26 and M-27 treated with IBA
3000 ppm increased shoot length. Rahman et al., (2002) also
noted that cutting of olive cultivar Coratina treated with
3000ppm IBA was found to be best in terms of shoot length.
Plant girth was also significantly higher in the cuttings treated
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with 3000ppm IBA (Table2). This finding support the work
of Ahmad et al., (2002) who observed thicker stem in
hardwood cuttings of peach when treated with IBA .   Number
of branches, number of leaves and leaf area were also
significantly higher at 3000ppm IBA treatments and these
parameters decreased with increase in IBA concentration above
3000ppm (Table2). This may be due to the fact that IBA
produced healthier lengthy roots and hence absorbed more
nutrients and water contents  which has resulted in higher
number of leaves produced by the plant. These results are in
conformity with the findings of Pathak et al.,(2002) who
observed that the cuttings of chrysanthemum when treated with
IBA  produced more branches and more number of leaves.
These results were similar to the findings of Siddiqui and
Hussain, (2007) who reported that with application of IBA,
leaf area was increased in Ficus Hawaii . The increase in shoot
diameter might be due to more number of leaves and vigorous
root system which enhanced the absorption of minerals and
water from the soil resulting in more carbohydrate production

and assimilation and enhancing vegetative growth. The increase
in leaf area, increases the photosynthetic activity resulting in
increased carbohydrates which results in high growth. Shahab
et al.,(2013) also reported that IBA promotes leaf area, sprout
length, stem diameter, number of roots, root diameter, number
of leaves, root length, survival percentage in hardwood cuttings
of Alstonia. Similarly, Mehraj et al.,(2013) found that IBA
enhance the days to first rooting, days to first sprout bud
initiation, number of sprout bud, number of leaves, length of
sprout, number of branches, number of roots, sprout length,
number of branches, number of roots, root length, root diameter,
percent rooting and survival in Bougainvillea hardwood
cuttings. Alam et al.,(2007)also  noted that IBA enhanced the
percent plant survival, number of roots per plant, root length,
root weight, root diameter, number of leaves and shoot diameter
in Kiwi cuttings. Thind et al.,(2005) also  noted that IBA proved
to be most suitable plant growth regulator for improving success
along with other rooting and vegetative characters of the plant
in shan-i-Punjab peach.
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