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ABSTRACT : The effect of foliar spray of salicylic acid (SA) and boron along with traditional
growth regulators like GA

3
, NAA and ethephon on growth, flowering and yield of guava

variety Arka Amulya was investigated. Salicylic acid 100ppm recorded maximum increase in
shoot length, number of leaves and leaf area over control. The minimum day for initiation of
flowering (24.33) was taken by ethephon 100 ppm spray followed by SA 200 ppm (25.33).
Concerning the effect of chemicals on number of fruits per shoot and fruit set per cent, maximum
numbers of fruit (3.18) per shoot and fruit set per cent (74.16) were registered in S A 100 ppm
which was statistically comparable to NAA 20 ppm. However, minimum fruit set percentage
(35.57) was recorded in control. GA

3
 50ppm and ethephon 100 ppm increased fruit length and

fruit breadth, respectively over other treatments. Maximum yield (12 .30 kg) per plant was
registered under treatment SA (100ppm) which found statistically comparable to NAA 20 ppm.
The highest TSS and vitamin C content were registered under 20 ppm and boron 200 ppm,
respectively. While, the highest B: C ratio (11.18) was recorded from the plant treated with SA
100 ppm.
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Guava (Psidium guajava L.) is the most important
highly productive, delicious and nutritious fruit
of tropical as well as sub-tropical regions. There

is hardly any other fruit crop which can compete with
guava for its wide adaptability to varied types of soil and
climatic conditions. Pre-harvest flower and fruit drop is
a wide spread problem in various fruit species. Guava
tree also suffer badly from this menace causing total
yield loss affecting a great economic loss to the growers.
In the present era of scientific advancement, growth
regulative substance and mineral nutrients particularly
micronutrients as boron have very important role in
improving the produce and benefiting fruit growers.
Application of the micro-nutrients and plant growth

substances are known to control or stimulate the
physiological processes and also help in better expression
of genetic ability under different environmental regimes
by bringing about a change in nutritional and hormonal
status of the plant (Brian et al., 1962; Paleg, 1965; Arbind
et al., 1988; Kalian et al., 1993 and Klessing and Malamy,
1994). Boron is required for successful completion of
plant life cycle (Warington, 1923 and Gauch and Duggar,
1954). It’s beneficial effects on improving panicle growth,
fruit set and their retention at maturity, yield and quality
of horticultural crops have been reported by Dutta et al.
(2000) and Rani and Brahamachari (2001) in litchi and
Dutta (2004) in mango. Similarly, a number of growth
regulatory compounds like auxin, gibbrellins and ethaphon
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have been extensively used for improvement of fruit
crops (Tripathi and Shukla, 2006 in strawberry; Amilkar
et al., 2006 in citrus group and Singh et al., 2007 in
Aonla). Salicylic acid (SA) is a new plant growth
regulator belongs to an extra ordinary diverse group of
plant phenolic compound induce flowering in plant (Raskin
1992a and b and Gaffney et al., 1993). In view of above,
an investigation was conducted to find out the effect of
plant growth substances and boron for improvement in
growth, fruiting, yield and quality of guava (cv. ARKA

AMULYA) through foliar feeding.

RESEARCH METHODS
The study was made at Horticulture garden,

Department of Horticulture, Birsa Agricultural University,
Ranchi (Jharkhand) on 5 years old uniform and well
managed bearing plant of guava cv. ARKA AMULYA

planted at a distance of 5x5m during the year 2010-2011
on winter season fruiting. Altogether there were eleven
treatments with three replications using single plant as a
treatment unit in Randomized Block Design. Two
concentrations each of boron (200 and 400ppm), NAA
(10 and 20 ppm), GA

3
 (25 and 50ppm), ethaphon (50

and 100 ppm) and SA (100 and 200 ppm) level used
along with one control (No spray).Two spraying was
done, first before new shoot initiation and the second
after fruit set. All the cultural practices were adopted
during course of study. The observations on growth,
flowering, fruiting and physical characters were recorded
by applying standard practices. Particularly, leaf area of
leaves on each shoot was measured with the help of an
‘integrator’. The area of each leaf was recorded
separately. The chemical composition of ripe fruit also
assessed.

RESEARCH FINDINGS AND DISCUSSION
The data on growth, flowering, fruiting and yield as

influenced by spraying of various plant growth regulators
and boron at different concentration on winter season
guava cv. ARKA AMULYA are presented in Table 1 and
2.

Growth and flowering :
Data presented in Table 1 clearly indicated that the

different treatments significantly improved vegetative
growth as expressed as final increase in shoot length,
maximum number of leaves and leaf area. Concerning
to the effect of substances, the highest average increase

in shoot diameter (21.63 cm), maximum number of leaves
(19.66) and leaf area (89.25 sq.cm) were recorded with
salicylic acid 100 ppm followed by salicylic acid 200 ppm
and NAA 20 ppm over control. Increase in vegetative
growth might be because of salicylic acid imparting an
important role in regulating a number of plant
physiological processes including increase in cell
metabolic rate and for the synthesis of auxin and/or
cytokinin (Matwally et al., 2003). Similar effect of
increase in vegetative growth as a result of NAA
application was also recorded by Jain and Dashora
(2007) in Sardar guava. The minimum days taken to
initiation of flowering (24.33) was recorded at 100 ppm
ethaphon followed by salicylic acid 200ppm. The similar
results of earliest and promoted flowering due to
ethaphon was reported by Brahamachari et al. (1997)
in guava and Joshi et al. (2009) in pomegranate while
Sen et al. (1973) in mango.

Fruiting and yield :
Data for number of fruits per shoot and fruit set

per cent are presented in Table 1 indicated that
remarkable influence of salicylic acid 100 ppm was
observed on maximum number of fruits per shoot (3.18)
and fruit set per cent (74.16) as compared to control.
Similar beneficial effect of salicylic acid on number of
fruits per shoot and fruit set were also recorded by
Nicholas and Embree (2004) and Liao et al. (2006) in
apple and citrus, respectively, which supports the present
results. The improvement in number of fruits per shoot
and fruit set could be explained as a result of increased
pollen tube elongation and fertilization either through
controlling pollen germination on the stigma or growth
of pollen tube through style.

Similarly, the data in Table 2 revealed that GA
3
 50

ppm gave the maximum of fruit length (6.92cm) which
was closely followed by salicylic acid 100 ppm (6.65cm)
and NAA 20 ppm (6.32cm) whereas maximum of
breadth (6.94) was recorded in ethaphon 100 ppm which
was statistically at par with GA

3
 50ppm and salicylic

acid 100 ppm. However, the minimum size of fruit (5.32
x 5.65cm) was registered in control. The exogenous
application of GA

3
 and ethaphon might have increased

the indigenous level of growth promoting substances,
which is turn stimulated cell division and elongation and
consequently, rate of growth and development of fruit
was enhanced. The present results are in corroboration
with observation made by Maurya et al. (1973) in
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Dashahari mango with GA
3
 while, Gupta and Kaur

(2007) in Sutlaj pumple plum with ethaphon.
Concerning the effect of chemicals on plant yield,

data in Table 2 showed that among the various plant
growth regulators and boron treatments attempted the
mean highest yield (12.30 kg/plant) was recorded at 100
ppm salicylic acid which was found statistically
comparable to 200 ppm NAA which in turn, at par with
50 ppm GA

3
, 200 ppm SA and 400 ppm boron spray.

However, the mean lowest yield of guava fruit 2.04 kg
per plant was obtained at control. The results accorded
to the same extent with Karlidag et al. (2009) in
strawberry by salicylic acid application while Pandey
(1999) in ber with NAA and GA

3
; Yadav (2002) in guava

with NAA application. Improvement in yield due to
salicylic acid might be the result of enhanced assimilatory
power of leaves to synthesize more organic metabolites
(Seagel et al., 2008). Further, increased fruit set

percentage resulting in more fruit per plant which in turn
was favorable in enhancing the fruit yield per plant
(Gharib, 2007).

All the plant growth regulators and boron at different
concentrations augmented TSS and vitamin “C” content
of fruits. These have been reported to divert more solids
towards developing fruits and might have also enhanced
the conversion of complex polysaccharides into simple
sugars. In present investigation the maximum TSS
content 12.20 0 brix was noted with 50 ppm GA

3
 followed

by NAA 40ppm. These findings are in accordance with
Iqbal et al. (2009) in guava and Dutta et al. (2008) in
carambola.

The vitamin “C” content of fruits also increased
with application of PGRs and boron. Maximum increase
was shown by spray application of boron 200 ppm and
400 ppm. The prospective increase in ascorbic acid might
be due to boron which facilitated sugar transport within

Table 1 : Effect of boron and PGRs on growth and fruit setting of guava cv ARKA AMULYA

Treatments
Increase in shoot

diameter (cm)
Number of

leaves
Leaf area (cm2) Initiation of

flowering (days)
Number of
fruits/shoot

Fruits set

Boron 200 ppm 16.26 15.50 70.13 29.66 2.16 56.43

Boron 400 ppm 14.28 12.95 59.25 28.66 1.80 46.83

NAA 10 ppm 14.37 13.00 63.31 31.00 2.05 53.66

NAA 20 ppm 16.65 15.20 74.20 30.00 2.76 70.83

GA3 25 ppm 14.46 14.00 65.45 32.66 1.86 49.49

GA3 50 ppm 15.44 14.50 67.36 33.00 2.50 62.66

Ethephon 50 ppm 13.80 10.80 48.56 25.66 1.64 45.33

Ethephon 100ppm 13.57 8.16 46.08 24.33 1.56 39.43

SA 100 ppm 21.63 19.66 89.25 26.33 3.18 74.16

SA 200 ppm 19.59 18.50 83.40 25.33 2.36 60.23

Control 10.02 7.56 39.71 36.66 1.16 35.57

C.D. (P=0.05)   3.53 3.29 12.97   1.92 0.71 7.61

Table 2 : Effect of boron and PGRs on yield parameters and bio-chemical characters of guava cv. ARKA AMULYA
Treatments Fruit length (g) Fruit breadth (cc) Seed (kg/plant) T.S.S. (0Brix) Vitamin C (mg/100g) B:C Ratio

Boron 200 ppm 6.08 5.88 8.26 10.40 173.42 7.03

Boron 400 ppm 5.88 6.00 6.82 10.20 151.80 5.44

NAA 10 ppm 5.92 6.17 7.65 10.80 126.10 6.64

NAA 20 ppm 6.32 6.20 10.80 11.60 144.66 9.77

GA3 25 ppm 5.97 6.23 7.25 11.80 130.23 3.21

GA3 50 ppm 6.92 6.66 9.35 12.20 139.42 2.83

Ethephon 50 ppm 6.01 5.92 6.36 9.80 108.47 5.11

Ethephon 100ppm 5.86 6.94 6.11 9.60 101.47 4.64

SA 100 ppm 6.65 6.51 12.30 11.00 125.00 11.18

SA 200 ppm 6.16 6.08 8.76 10.00 120.36 7.60

Control 5.32 5.65 5.39 9.10 86.87 4.39

C.D. (P=0.05) 0.44 0.57 2.04 1.76 15.16
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plant and it was also reported that borate reacted with
sugar to form sugar borate which was more easily able
to transverse (Gauch and Duggar 1954).

Perusal of Table 2 remarked that the highest
benefits : cost ratio 11.18 (SA 100 ppm) followed by
9.77 (NAA 20 ppm) was obtained.
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