
Chilli (Capsicum annuum L.) is very important spice and
condiment crop grown in many states of India for local
consumption and export. There are about 25 known

wild varieties, though most cultivated peppers are variations
of the annuum species. The production of chilli is governed
not only by the inherent genetic yield potential of the cultivars
but it is greatly influenced by several environmental factors
and cultivation practices. The production of chilli is reduced
due to flower and fruit drop, which is caused by physiological
and hormonal imbalance in the plants particularly under
unfavourable environments, such as extremes of temperature
i.e. too low or high temperatures (Rylski and Halevy, 1975;
Erickson and Markhart, 2001, Joshi and Singh, 2003). Studies
on the effect of plant growth regulators in solanaceous fruit

and vegetable crops have revealed that the application of some
of the plant growth regulators has been found effective in
reducing the flower and fruit drops there by enhancing
production of chilli per unit area and per unit time. The varying
responses of chilli to plant growth regulators have been
reported by Chattopadhayay and Sen (1974) and Balraj et al.
(2002) .However, precise information is lacking on most suitable
plant growth regulator, their concentration, method and time
of application in different varieties and for specific characters
with respect to various agro-climatic conditions. Keeping in
view, the effect of plant growth regulators to influence plant
characteristics and necessity of finding suitable method and
concentration of plant growth regulators for chilli, present
investigation was undertaken in chilli cv. PANT C-1, a promising

Effect of concentrations and methods of
application of 2, 4-D and NAA on plant
growth, flowering, yield and quality in
summer season chilli (Capsicum annuum L.)
cv. PANT C-1

 INDU ARORA1, J.P. SINGH AND R.K. SINGH2
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variety for northern region of India.

RESEARCH  PROCEDURE

The present investigation was conducted during summer
season of 2010-11 at Horticulture Research Farm, Gochar
Mahavidhyalaya, Rampur Maniharan, Saharanpur, U.P. with
five different application  methods of plant growth regulators
(NAA and 2,4-D) as main plot treatments and eight different
concentrations of PGRs along with water as control as sub-
plot treatments. The experiment was laid out in Split Plot Design
with three replications. Each plot accommodated 45 plants per
replication per treatment at spacing of 45 cm x 45 cm. A basal
dose of 60 kg N, 80 kg P2O5 and 80 kg K2O per hectare was
applied at the time of field preparation. Remaining 60 kg N per
hectare was applied at the time of side dressing in two equal
split doses at 30 and 60 days after transplanting. The nursery
sowing was done in the February 2010 and 45 days old seedling
were transplanted during evening hours and a light irrigation
was given to crop in March. The intercultural operations and
plant protection measures were followed as per  the
recommendation of the crop.

RESEARCH  ANALYSIS AND REASONING

The data on various attributes presented  in Table 1 and
2 showed that plant growth characters, flowering ,yield and
yield attributes were significantly influenced by main plots
(methods of application) and sub-plot treatments (Different
doses of plant growth regulators i.e. NAA and 2, 4-D) in chilli
during summer season. Among the various methods seedling
root dip for 30 min along with double spray was found superior
for improving plant growth characters i.e. plant height, primary
branches and number of leaves per plant during summer
season, while, among different concentrations of plant growth
regulators, 45ppm NAA gave significantly maximum plant
height (68.6 cm), primary branches (7.80) and number of leaves
per plant (2193.20). The promoting effect of NAA on plant
growth in chilli cultivar might be due to its action as a group of
auxin compound which enhances the cell division and cell
elongation. Similar results were reported by Lata and Singh
(1993), Prabhavathi et al. (2008); Prabhu (2006) and Joshi and
Singh (2003).

The promotive effect of 45 ppm NAA on percentage of
short styled flowers (66.19 %) and fruit set percentage (66.58%)
might be ascribed to more efficient utilization of food for
reproductive growth (flowering and fruit set), higher
photosynthetic efficiency and enhanced source to sink
relationship of the plant, increased uptake of nutrients and
water, reduced transpiration and respiration, enhanced
translocation and accumulation of sugar and other metabolites.
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The favourable response of double spray along with seedling
dip might have been because of the fact that seedling root dip
was effective in initial stages for improving vegetative
characters leading to enhanced source to sink relationship.
The spray done later on maintained and improved the earlier
improved behaviour of the plants. Similar beneficial effect of
foliar spray at flower bud initiation stage was reported by
Kannan et al. (2009); Satish et al. (2012) and Verma and Joshi
(2000) in paprika.

Among different methods, seedling root dip for 30 minutes
along with double spray of NAA gave maximum yield in terms
of number and weight of red ripened chillies per plant, fruit
length and seed weight per plant. Similar increase in fruit yield
due to foliar application of plant growth regulators was also
confirmed by Lata and Singh (1993), Revannappa (1993), Joshi
and Singh (2001) in chilli. Higher fruit yield with 45 ppm NAA
might be due to more number of fruits per plant, more fruit
length and higher number of seeds per fruit and per plant. As,
exogenous supply of growth regulators at critical stages of
flowering and fertilization, ovary formation, fruit and seed
development period etc. may enhance source to sink
relationship, accumulation of photosynthates and efficient
utilization of food reserves for the development of fruit, thus,
enhancing yield components and fruit yield (Kannan et al.,
2009). Similarly, ascorbic acid content, an important quality
parameter, was also enhanced by seedling root dip for 30
minutes along with double spray of NAA. Similar work related
to the present topic was also conducted by Prasath and
Ponnuswami (2008), Ananthi et al. (2004), Ananthi (2002),
Majumdar et al. (2000), Sharma et al. (1996),  Anu and Peter
(2000) and Sundharaiya (2012).

Conclusion :
Based on overall performance of methods of applications

and concentrations of plant growth regulators on Pant C-1, a
commercially grown variety of chilli in Northern India, with
upright fruit bearing habit, seedling root dip for 30 minutes
along with double spray of 45 ppm NAA (First at flower bud
initiation stage and second at 20 days after first spray) can be
suggested to the farmers to maximize yield of chilli per unit area
during summer season.
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