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The present investigation was undertaken to study the "Effect of foliar
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New Orchard of Department of Horticulture, Punjab Agricultural University,
Ludhiana, during 2003-04. Foliar application of growth regulators i.e. Urea (2, 3
and 4%), potassium sulphate (1, 2 and 3%) and ethephon (200, 300 and 400 ppm)
were made on 10 years old guava trees cv. Allahabad Sufeda at the time when
fruit size was slightly bigger than the walnut. K;SO4 and ethephon increased the
fruit weight, whereas urea reduced it. The yield was maximum (73.30 kg per
tree) with K;SO4 3% and minimum in ethephon 400 ppm. The fruit pressure was
minimum (5.01 kg/cm?®) with urea 4%. The organoleptic rating out of 9 points
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K,SO4, followed by ethephon and ascorbic acid was found maximum (127.91
mg/100g) with K;SO4 3%.
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Chapter - 1

INTRODUCTION

Guava is one of the most delicious and popular fruits and is
widely grown in tropical and sub-tropical regions of the country. It is
hardy, prolific bearer and highly remunerative fruit crop. The fruits are rich
in vitamin-C, pectin and potassium. Guava is one such fruit which is 100
per cent edible. The common guava is indigenous to tropical America and
is reported to be the most important cultivated species of the myrtaceae
family. Guava has been thoroughly naturalized throughout the tropics and
sub-tropics because of its wider adaptability and of commercial importance
in USA (Florida and Hawaii states), India, Egypt, Africa, Brazil, Columbia
and the West Indies (Popenoe 1920, Wilson 1980, Mitra and Bose 1985).

In India, guava has been cultivated since 17" century in many
states but the best quality guava are produced in Uttar Pradesh. The district
of Allahabad has a reputation of growing the best guava in the country as
well as in the world. In Punjab, guava is cultivated on large scale in all the
districts. It ranks third in cultivation after citrus and mango and occupies
an area of 6690 ha with an annual production of 117075 mt (Anon 2004).

The trees of guava produce as many as three crops in a year
under tropical regions, whereas under northern region, it flowers twice a

year i.e. once in April - May and again in August - September. The crop
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from spring flowering ripens during the rainy season but fruits are heavily
infested with the attack of fruit fly. The second crop is ready in winter and
is commercially important because of better quality and being free from
fruit fly attack.

Apart from the fact that fruits of winter season crop is better,
but the fruits of this crop lacks ripening due to low temperature. Under this
situation, if the maturity of the fruit coincides with the low temperature,
the fruit remains hard and do not ripe well particularly in December and
January. The fruits also remain small in size and proper ripening is not
achieved and sometimes the fruit becomes too hard to eat. The degree of
hardness of fruit varies with the prevailing minimum temperature at the
time of fruit maturity. Moreover, the maturity also varies with the early or
late flushes which are common in guava.

Some workers(Sunderajan et al 1969, Singh er a/ 1978, Bhatia
et al 2001 and Yadev et al 2001) improved fruit quality of
winter season guavas of cv. Sardar with the use of chemicals such as urea,
K,S04, NAA, etherel and GA but still there is a need of more work in
general and on winter guava of cv. Allahabad Sufeda in particular, on this
aspect to achieve the desired results. Keeping in view the above problems/
facts, the present studies were therefore, planned to minimize the fruit
hardness and to bring the softness and proper ripening with the foliar

application of some chemicals/growth regulators such as urea, K;SO4 and
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cthephon at varied concentrations in cv. Allahabad Sufeda with the

following objectives :

1. To find the best chemical and its concentration to minimize the fruit
hardness and to bring proper ripening.

s To ascertain the effects of chemicals on fruit quality and yield.



Chapter - 11

REVIEW OF LITERATURE

The research work carried out in India and abroad on the
related aspect of present investigation entitled "Effect of foliar application
of chemicals on fruit ripening and quality in winter guava” is reviewed
under the following sub heads :

2.1. Physical fruit characters

2.2. Chemical fruit characters

2.1. PHYSICAL FRUIT CHARACTERS
2.1.1 Fruit weight

Singh et al (1977) studied the effect of GA on the size and
quality of mango fruit at Horticultural Experiment and Teaching Centre,
Basti (U.P.) and reported that fruits of cultivar 'Banarsi Langra', when
sprayed at 0-250 ppm 3 times at weekly interval in early March
significantly increased the weight of the fruit. Likewise, Masheva et al
(1978) advocated that application of GA; IAA and kinetin markedly
increased the bunch and berry weight in the seedless cv. 'Kishmisi kishmis'
of grapes. An increase in fruit weight of papaya cv. CO-2 was recorded
with etherel at 300 ppm, while CCC and TIBA has the opposite effect,
when applied at brown stigma stage and then 15-days interval (Battacharya

and Rao 1981).



Ghosh (1986) observed an increase in fruit weight of guava
with 0.3 per cent zinc sulphate spray. Zinc sulphate at 0.4 per cent
improved fruit weight of guava (Pandey ef a/ 1988). Wang (1989), while
conducting the studies on the methodology of harvesting in processing
guava, advocated that urea sprays at 6.25 per cent gave the best results with
the highest fruit yield and mean fruit weight of 94.8 g. Likewise, Ogata
and Saito in (1989) studied the effect of N-phenyl-N'-(4-Pyridyl) Urea (4-
PU) on grapevine and reported that application of 5-10 ppm 4-PU increased
the berry weight (1.82 g) significantly. On the other hand, Sharma and
Azad (1991) reported the maximum mean fruit weight of “Kinnow” fruits
(147 g) with N;P,K, treatment producing 28 per cent more yield than
NoPoKy. Study done by Munish Makhija and Atul Chandra (1992) reported
that foliar spray of zinc sulphate (0.5%) produced maximum berry weight
in grapes. However, foliar spray done twice on the vines further improved
this parameter.

It was recorded that 1.5 per cent urea spray was the most
effective for increasing the bunch weight, berry characteristics and yield in
grapes (Beniwal er al/ 1992). Singh et al (1992) reported that the average
bunch weight of ‘Perlette’ (379-383 gms) and ‘Beauty Seedless’ (372-378
gms) were recorded under different treatments of ethephon. Likewise,
Dwivedi er al (1993) also obtained increased fruit weight with urea sprays

in guava fruits. Dhillon and Bindra (1995) recorded that ZnSO4 (0.4%) was
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found to be most effective in increasing the bunch and berry weight of the
five year old 'Perlette' vines. Josan et al (1995), while working on ten year
old plants of lemon cv. Baramasi advocated that maximum fruit weight was
recorded under 10 per cent K,SO4 treatment, followed by borax and CaCl,
treatments. The spray application of NAA and 2, 4-D at 100 ppm markedly
increased the average weight of the guava fruits (Kandu and Mitra 1997).
Bhatia et al (2001) studied the effect of foliar applications of
some nutrients on the quality of guava (Winter season) at walnut size and
reported that the application of potassium sulphate (0.5, 1.0 and 1.5%),
zinc sulphate (0.5, 0.75 and 1.0%), H3BO; (0.3, 0.5 and 1.0%) increased
fruit weight and yield. Similarly Yadav er a/ (2001) studied the effect of
foliar application of growth regulators NAA (20, 40, 60 ppm), GA (50,
100, 150 ppm) and etherel (50, 75, 100 ppm) on 15 years old guava trees
cv. L-49, when the fruit size was bigger than walnut. They found that NAA
and GA increased the fruit weight, while etherel reduced it. Yadav (2002)
also suggested that the application of 3 per cent Urea resulted in the
greatest fresh fruit weight (96.6 g) and flesh weight (19.1 g) in guava
fruits. Also NAA at 10 ppm resulted in the greatest fruit diameter (5.03 c¢m)
and fruit yield (56.9 kg). Usha er a/ (2002) recorded that the macro and the
micro-nutrients spray resulted in the highest berry weight with the
application of boron and magnesium, but in case of iron, it was related to

an increase in number of berries.



2.1.2 Fruit volume

Bhattacharya and Rao (1981) reported that all applications of
CCC reduced the fruit volume, while etherel at 300 ppm recorded a fruit
volume of 1313.41 cc as against 1253.75 cc recorded in the control fruits in
papaya cv. CO-2. They further noted that there was concomitant reduction
in fruit volume with the increase in concentration of TIBA. However,
Sainji er al (1988) advocated that the application of 40 ppm GA;
significantly increased the volume of the berries in ‘Thompson Seedless’
grapes. Beniwal er a/ (1992) studied the foliar application of urea and
K;SO4 on grapes cv. Perlette and reported that 1.5 per cent urea was
effective for increasing bunch volume and yield. Sharma et a/ (2002) noted
that the volume of fruit (44.60 ml) increased with the application of 0.5 per
cent ZnSOy4 and 2, 4, 5-T in Kagzi lime with foliar spray of ZnSO,.
2.1.3 Fruit size

Parker and Jones (1950) studied the effect of K-application on
fruit size of oranges and reported that K-fertilizer caused greater increase
in fruit size. Smith and Rasmussan (1960) reported that lower supply of K
(0.43% to 0.93% in leaves) reduced the fruit size in grapefruits. While in
*Valencia® oranges, K application increased the fruit size but did not effect
its grades (Reitz and Kew 1960).

Histological studies in ‘Thompson Seedless’ and ‘Black

Corianth’ grapes revealed that there was a general increase in the diameter
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throughout the pericarp from anthesis to a stage prior to maturity (Sachs
and Weaver 1966). Similarly, Daris (1966) applied potassium salt of GA at
50 ppm to the inflorescence of ‘Perlette’ vines at full bloom and reported
an increase in berry size.

Kumar and Hoada (1974) studied the effect of GA on growth
and composition of guava and reported an increase in fruit set and fruit size
with the application of GA at 100 or 200 ppm when applied twice. The
foliar spray of zinc sulphate at 0.5-1.0 per cent increased fruit size in
‘Kinnow’ mandarin (Dixit er a/ 1977). Similarly, Nijjar and Brar (1977)
suggested that zinc sulphate at 0.4 per cent increased the fruit size in
‘Kinnow’ mandarin. Likewise, Khera and Dhawan (1979) obtained an
increase in fruit size in ‘Pusa Seedless’ grapes with the application of zinc
sulphate at 0.4 per cent. Maurya and Singh (1979) reported an increase in
fruit size, with NAA at 40 ppm sprayed at pea stage of fruits in mango.

Rath er al (1980) found that zinc sulphate increased fruit
length and diameter in mango fruits. Likewise, Babu and Rajput (1982)
reported an increase in fruit diameter of Kagzi Lime by foliar spray of zinc
(0.6%). Likewise, Ghosh (1986) advocated that Borax alone or in
combination with magnesium and zinc resulted in larger fruit size in guava
cv. L-49. Singh and Misra (1986) reported that the application of 2, 4-D at
20 ppm mixed with the copper sulphate at 0.25 or 5.0 per cent reduced the

fruit drop and significantly increased the fruit size in ‘Kinnow’ mandarin.
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‘Thompson Seedless’ grapes responded to 20-50 ppm PPG-1721, whereas,
‘Flame Seedless’ responded to 20-25 ppm PPG-1721 for the increase in the
fruit size (Taylor and Dewitt 1987). While zinc sulphate applied at 0.4 per
cent improved the fruit size in ‘Sardar’ guava (Pandey er al 1988).
Similarly, the fruit size of Ber cv. Umran improved with 10 ppm NAA (Bal
et al 1988).

Shikhamany et al (1990) conducted a trial on five year old
‘Thompson Seedless’ grapevines to study the efficacy of 700 kg each of N
and K,O applied in different split combinations. They reported that the
application of higher doses of N but no K,O in April was found to increase
internodal length measured just before the floral differentiation. The effect
of Napthalene-acetic acid on the ‘Satsuma’ mandarin was studied by Ortola
et al (1991), who reported an increase in fruit growth leading to an increase
in fruit size at harvest time. Similarly, Gorakh Singh and Reddy (1997)
recorded that urea 10 per cent gave the maximum fruit length (6.48 cm) and
diameter (6.91 cm) in guava fruits than the control plants.

Yadav et al (2002) studied the effect of urea, borax and NAA
on yield parameters of guava cv. L-49 and suggested that the application of
3 per cent urea resulted in the greatest fruit length (5.7 cm) and fruit
diameter (5.11 cm). Spray of Borax at 0.15 per cent also resulted an
increase in fruit length (5.43 cm), fruit diameter (5.05 cm) and NAA at 10

ppm resulted an increase in fruit diameter (5.03 cm) in guava cv. L-49.
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Dhaliwal et a/ (2002) suggested the application of 1.5 per cent urea to
increase the fruit size in winter season crop of guava cv. Allahabad Sufeda.
2.1.4 Fruit shape and surface

Balasubramanyam and Rangaswami (1959) studied the
parthenocarpy in some fruit plants and reported that parthenocarpic fruits
of guava were characterised by 6-8 prominent ridges on the surface and
swelling on the calyx end. Likewise, Teotia (1961) also observed long
shaped fruits with swollen calyx and ridges on the surface of guava fruits
when sprayed with GA to induce seedlessness. Similarly, Shanmugavelu
(1962) reported that parthenocarpic fruit in Allahabad Sufeda, L-49, Red
Fleshed and Seedless varieties showed 6-8 prominent ridges on the surface
and swelling at the calyx end. Again, Coggins and Hield (1962) conducted
studies on the effect of potassium giberellate on ‘Navel’ oranges. These
authors did not observe any change in fruit shape with 5, 9, 10, 18, 20 and
36 ppm KGA, when sprayed in July, September, November and February.
In grapefruit varieties, GA at low concentrations resulted in normal shaped
fruits, while at higher concentrations, fruits were oblong or pear shaped
(Randhawa et al 1964). These were elongated and fruit surface was rough,
due to ridging, whereas the normal fruits were round, smooth surface and
seeded. Islam and Siddique (1972) observed a central cavity in all the
seedless fruits of guava with prominent ridges on the fruit surface.

Schawabe (1973) also obtained negligible change in size and
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shape of apple fruits cv. 'Cox's Orange Pippin' with GA,, while Susanto ef
al (1973) observed elongated fruits of pummelo with the application of GA
at 20 ppm and 200 ppm NAA. Comai et al (1981) reported that the
application of Promalin (GA4+GA;,+BA at 12.5+12.5+25 or 6.25 +6. 25 +
12.5 ppm) and gibberellins (GA4+GA, at 50 +50 ppm) applied at the start
of petal fall favoured the fruit lengthening and lessened the average fruit
size of different fruits.

2.1.5 Fruit colour

Saha (1971) observed that guava fruits treated with 2, 4-D
(100 and 200 ppm) and 2, 4, 5-T (100 and 200 ppm) developed yellow
colour earlier than untreated fruits. Garg er a/ (1978) reported that cycocel
and MH 40 proved to be equally effective in prolonging the shelf life of
guava by 3 days, followed by alar, by way of retarding colour development.
Likewise, Singh et al (1979) applied ethephon to improve the quality of
guava, reported that 600 ppm dose was most effective in the development
of colour.

Ratnababu and Lavania (1986) studied the fruit maturity and
colour development in lime and reported that treatments with 2,4,5-T,
followed by GA greatly decreased the yellow coloured fruits at the time of
harvest and on the other hand GA alone greatly increased the number of
greenish yellow fruits. Similarly, calcium compounds at 1.7 g per litre

used as a pre-harvest spray in ber, delayed colour development and
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maintained good quality (Gupta et al/ 1987). Bal (1997) reported that flesh
colour of the guava cv. L-49 (Sardar) fruits was creamy white, pulp crispy
and soft flavour. Gaona et al (1994) reported that the application of 550 mg
ethephon per litre applied on 30™ September significantly improved the
fruit colour of ‘Jaffa’ oranges.
2.1.6 Fruit maturity

Shanmugavelu (1962) studied the effect of GA;, 2, 4-D and
NAA on the maturity of grapes and found 10 ppm GAj; to be most effective
in enhancing maturity. Contrarily 250, 500, 750 and 1000 ppm GA sprayed
at full bloom stage slightly delayed the maturity period in sweet lime fruits
(Kumar er al 1975). Likewise, Kaur (1977) noted an advancement in fruit
maturity in guava fruits varying from 101 to 102 days with chemical
treatment as compared to 124 days in the control. Chapman et al/ (1979)
advocated that harvesting period of guava was shortened from 15 weeks in
control trees to 4 weeks in the trees which received spray of urea at 25 per
cent.

Singla et al (1992) advocated that the application of ethephon
@ 250, 500, 700 ppm and 100 ppm were effective in advancing the
ripening and improved quality of berries of ‘Early Muscat’ and ‘Gold’
grapes. They further stated that Ethephon 750 ppm was the best treatment,
followed by 1000 ppm which could advance ripening by 7 days in ‘Early

Muscat’ and by 8 days in cv. 'Gold'. Panwar et al (1994) advocated that the
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application of kinetin delayed the fruit ripening by 2 days, while etherel
enhanced it by 4 days in ‘Beauty Seedless’ grapes.

Kim et a/ (2000) studied the effect of GA;, ethephon and
girdling and reported that GAj+girdling reduced the number of days to
harvesting in ‘Himrod’ grapes as compared with the control. Sasaki and
Utssunmiya (2002) suggested that CPPU + GA; (10 pm and 100 ppm)
caused the abnormal fruit growth and delayed the fruit maturity in 'Irwin'
Mango fruits.

2.1.7 Fruit pressure

Bhatia et a/ (2001) studied the effect of foliar application of
nutrients on yield and fruit quality of winter season guava cv. L-49 and
reported that the minimum fruit pressure (10.11 kg/cmz) with H3;BO; at 1.0
per cent when sprayed on 25" October and then again 15 days later. Yadav
et al (2001) also studied the effect of growth regulators on the yield and
quality of winter season guava cv. L-49 and recorded minimum fruit
pressure (8.4 kg/cm?) with etherel 75 or 100 ppm.

2.1.8 Fruit yield

The increase in yield of guava by 82 and 73 per cent was
obtained with the spray of boron at 0.1 and 0.2 per cent concentrations,
respectively, (Arora and Singh 1972). Doraipandhan and Shanmugavelu
(1972) selected five year old trees of guava cv. Bangalore to study the

effect of urea sprays at Coimbatore and reported that spraying the trees
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with 1 and 2 per cent urea at 15 days interval during pre-bloom stage,
resulted into an increment in mean fruit yield. Whereas, Dixit et a/ (1977)
reported that zinc sulphate enhanced the yield in ‘Kinnow’ mandarin when
sprayed 0.5 to 1.0 per cent in April and September.

Kundu and Mitra (1997), while working on 11-year old trees
of cv. L-49 'guava' plants recorded maximum fruit yield per tree (21.7 kg)
with sprays of DNOC at 10 ppm. Zinc sulphate 0.4 per cent increased yield
upto 47.4 per cent in grapevine cv. Thompson Seedless (Kheddar er al
1978). While, Yamadagni et al (1979) suggested that zinc sulphate (0.2%)
one week before flowering and at full-bloom stage increased the yield in
‘Thompson Seedless’ grapes.

The 17- year old guava trees were sprayed With urea at 2, 4
and 6 per cent in early August and February and the highest yield of 29.9
kg per tree was obtained with 2 per cent urea in the first year, while in
second year, 1 per cent gave better yield (Mansour et a/ 1985). Ghosh
(1986) conducted an experiment on the effect of magnesium, zinc and
manganese on the yield of guava cv. L-49. He found that spraying the trees
with 0.3 per cent solution of magnesium, zinc and boron improved the
yield. Likewise, Singh et al (1989), while working on 20 year old guava
cv. Allahabad Sufed at HAU, Hisar stated that a mixture of 15 per cent urea
and 400 ppm NAA sprays produced highest yield during the winter season.

Tiwari et al (1992) conducted the trial on the 7 years old trees
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of guava cv. Allahabad Sufeda and advocated that higher yield in winter
secason (64.8 kg) was recorded in the trees treated with 1000 ppm NAA.
They further reported that both NAA and urea increased the fruit yield.
Likewise, Ram and Bose (1994) conducted their study on the Mandarin
orange and recorded maximum fruit yield per hectare (44.69 g) with foliar
application of urea and zinc treatment. Kumar er a/ (1996) from their study
recorded the maximum fruit yield (39.59 kg/tree) at 600 g N which was
higher than 0-300 N level. They further reported that fruit yield increased
upto 300 g during 1989 and 1990, whereas in the later years, the increase
was observed upto 600 and 700 g levels.

A significant increase in fruit yield was obtained with the
foliar spray of zinc at 4 g/plant per year (Lal et a/ 2000). Whereas, Ram
and Bose (2000) reported that the application of magnesium + copper +
zinc gave the maximum fruit yield in Mandarin orange. Again Dubey and
Yadav (2001) advocated that the application of 800 g N produced the
highest yield (55.37 kg/tree) of Mandarin cv. Khasi as compared to control,
which was (32.11 kg/tree). Similarly, Bhatia et al (2001) recorded highest
yield of (73.0 kg/tree) with the application of H3BO; at 1.0 per cent in
guava cv. L-49. Yadav et al (2001) recorded maximum fruit yield (71.0
kg/tree) with NAA at 60 ppm and minimum with etherel (45 kg/tree).

Otmani et al (2002) studied the effect of foliar application of

urea at 0.8 or 1.6 per cent with ammonium nitrate supplying, 75 or 100 g
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significantly increased the yield in citrus fruits. Similarly, Monga er al
(2002) suggested that the fruit yield (no. of fruits/tree) increased with the
increase in nitrogen and in combination with phosphorous and potassium
and recorded maximum in receiving N at 900 g, P at 300 g and K at 300 g
treatments. Singh and Singh (2002), while working on 'Allahabad Sufeda’
guava fruits recorded the maximum yield (62.63 kg/tree) with 0.4 per cent
copper spray and minimum in control (15.31 kg/tree).
2.1.9 Pulp percentage

Dhillon and Singh (1968) found that 75 ppm GAj; and 15 ppm
2, 4, 5-T were most effective in increasing the pulp percentage, thickness,
and pulp to stone ratio in ‘Dhandhan’ and ‘Kaithali’ cvs. of ber. But in cv.
Umran, response was not so marked except 75 ppm GAj and 10 ppm 2, 4,
=TP.
2.1.10 Organoleptic rating

Singh et al (1981) reported that treating of guava cv. L-49
fruits in calcium nitrate 1 per cent showed the organoleptic score of 70 out
of 100, which was higher than the control plants. Likewise, Tandon et al
(1984) observed that guava cv. Allahabad Sufeda fruits treated with Alar
500 ppm showed high organoleptic rating of 5.83 out of 10. On the other
hand, Guava cv. Allahabad sufeda fruits treated with GA 150 ppm showed
highest organoleptic score of 8.24 out of 10 (Rajput et al 1992).

Bhatia er al (2001) reported that the organoleptic rating (out
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of 10) was the highest (9.0) with K,SO,4 at 1.5 per cent spray in guava cv.
L-49. Likewise, Yadav et al (2001) obtained the organoleptic rating of
(winter guava cv. L-49) 8.1 out of 10 points with etherel 100 ppm and
lowest (7.0) in control plants.

2.1.11 Seed Weight

The seed weight of the ‘Kinnow’ mandarin and ‘Grapefruit’
were increased with the application of GA; (Khan et al 2002). Similarly,
Yadav (2002) studied the effect of urea, borax and NAA on yield
parameters of guava cv. L-49 and recorded lowest seed weight per fruit
(2.74 g) with 3.0 per cent urea. Seed weight per fruit was not significantly
affected with borax, while NAA at 10 ppm gave the highest seed weight
per fruit i.e. 3.06 g.

2.2 CHEMICAL CHARACTERS
2.2.1 Total soluble solids (TSS)

The experiment conducted on the effect of zinc sprays on yield
and quality of ‘Thompson Seedless’ grapes revealed that the TSS was
improved with zinc sulphate (0.2%) sprayed at one week before flowering
and at full bloom (Yamdagni et al 1979). Likewise, Singh and Singh (1981)
reported that the TSS content of fruits in ‘Dancy Tangerine’ mandarin was
increased significantly with 0.5 per cent zinc sulphate spray. Similarity, in
‘Khagzi Lime’, zinc sulphate at 0.6 per cent improved fruit TSS (Babu and

Rajput 1982).
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Singh and Chhankar (1983) studied the effect of boron, zinc
and molybdennum as foliar sprays on chemical composition of guava,
fruits. They reported that the TSS content of guava fruits improved
significantly with 0.4 per cent zinc sulphate. Likewise, Daulta et a/ (1983)
found an increase in TSS upto 19.0 per cent in ‘Beauty Seedless’ grapes
with zinc sulphate at 0.2 per cent concentration. The effect of magnesium,
zinc and manganese was studied on guava cv. L-49 by Ghosh et a/ (1986),
who reported that zinc sulphate at 0.3 per cent improved TSS in guava
fruits. Similarity, Pandey et al/ (1988), stated that the foliar application of
nutrients and plant growth regulators on ‘Sardar’ guava and significantly
increased the TSS with 0.4 per cent zinc sulphate. Zinc sulphate at 1.0 per
cent improved TSS content in ‘Perlette’ grapes when applied at the onset of
berries (Yamdagni 1988).

Brahamchari et al (1997) found that the application of NAA
enhanced the TSS and TSS/acid ratio in guava cv. Allahabad Sufeda fruits.
(Kale er al 2000) observed that the maximum TSS in ber fruits was
recorded when the plants were sprayed with 20 ppm gibberellic acid.
Bhatia et al (2001), studied the effect of foliar application of nutrients on
the yield and fruit quality of winter season guava cv. L-49 and recorded
that the highest level of total soluble solids and sugars with H;BOj,

followed by K,SO4 sprays.
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2.2.2 Acidity

Hidalgo and Canadala (1962) reported that the application of
GA to grapevines produced parthenocarpic berries which had low level of
acidity in the juice than normal berries. Vaksonovic (1975) also recorded
lower acidity in grape berries cultivar ‘Afus Ali’ with bloom application of
gibberellic acid. On the other hand, Singh et al/ (1976) advocated decreased
acidity in mango fruits with the application of 200 ppm GA at blooming
stage. (Kumar and Hoada 1977), while conducting their study on effect of
GA; on growth and composition of guava fruit recorded lowest acidity
when emasculated flowers were sprayed with 100 and 200 ppm GA;.
Likewise, Rajput and Singh (1977) studied the effect of certain plant
growth substances in guava and reported decreased acidity with GAg and
NAA application.

Effect of magnesium, zinc and manganese on yield and fruit
quality of guava cv. L-49 was studied by Ghosh (1986) and reported that
the application of zinc and boron, singly, and in combination reduced the
acidity of fruit which was significantly lower than the control. Chandra et
al (1984) noted that the pre-harvest spray of calcium nitrate at 1.5 per cent
on 5 year old guava trees cv. Allahabad Sufeda and then dipping the fruits
in 500 and 700 alar after harvest gave the highest values of total titratable
acidity (0.62%).

Singh (1985) studied the effect of foliar spray of urea on
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growth, yield and quality of guava cv. Allahabad Sufeda and reported a
decrease in the fruit acidity with the application of urea (4 or 6%) during
January and July. Sharma er al (1991) observed that the acidity of fruit
decreased with the foliar application of different nutrients solution like
potassium, calcium and zinc. Maximum decrease in acidity (0.36%) was
recorded with zinc at 0.6 per cent and potassium sprays.

Singh et al (1992) observed reduced acidity, minimum being
(0.70%) in ‘Perlette’ and (0.79%) in ‘Beauty Seedless’ with ethephon as
compared to maximum (0.89%) in ‘Perlettle’ and 0.94 per cent in ‘Beauty
Seedless’ in control. A significant decrease in acidity with N application in
guava was recorded by Kumar et al/ (1996). Nilnand et al (1996) observed
lower level of acidity with 50 ppm GA,44; when sprayed at full-bloom stage
in grapes. Effect of controlled-release fertilizers on growth, yield and fruit
quality of guava cv. Sardar in Ustochripts was studied by Ram er al (1999)
and advocated that the acidity in fruits was not affected by different levels
and sources of nitrogen.
2.2.3 Ascorbic acid

Teotia et al (1961) obtained the high ascorbic acid in guava
fruits when subjected to GA sprays. Likewise, Doraipandhan and
Muthukrishnan (1967) recorded high ascorbic acid in guava fruits when GA
and maleic hydrazide were applied at full bloom stage. Doraipandhan and

Shanmugavelu (1972) observed a slight increase (5-6%) in the ascorbic
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acid content with 2 per cent urea (103.68 mg/100 g pulp), sprayed trees of
cv. Bangalore over the control (197.2 mg/100g pulp). Ram (1979) also
recorded higher amount of ascorbic acid with GA sprays in guava fruits.

Effect of foliar feeding of various chemicals viz. Ca(NO;),,
CaCl, and KNO; on the physio-chemical quality of ‘Allahabad Sufeda’
guava were studied by Singh et al/ (1981) and reported that foliar
application of 3 nutrients together gave the highest content of ascorbic acid
(75.93 mg/100 g pulp). Similarly, Koj et al (1989) obtained high ascorbic
acid and total sugars in fruits which obtained 400 g N per tree applied to 8
years old 'Sardar' guava trees. Singh et a/ (1992) obtained the ascorbic acid
content of 245.43 and 255.67 mg/100g pulp in the ‘Allahabad Sufeda’
fruits when sprayed with 4 per cent urea + 2 per cent single super
phosphate and 10 ppm GAj treatments.

Brahamchari er a/ (1997) conducted their studies on the effect
of foliar application of calcium, potassium and growth substances on the
yield and quality of guava advocated that the application of GA; at 10 ppm
gave the highest ascorbic acid in guava fruits cv. Allahabad Sufeda. Malik
et al (2000) noticed a decrease in the ascorbic acid content in ‘Kinnow’
fruits with the application of urea and zinc sulphate. Bhatia er a/ (2001)
studied the effect of foliar application of nutrients on the yield and fruit
quality of winter season guava cv. L-49 and observed the maximum

ascorbic acid content (182 mg/100 g pulp) with K,S04 spray. Kanwarjit ef
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al (2001) studied the effect of growth regulators on the yield and quality
of ber cv. Umran and advocated that the ascorbic acid content of ber fruits
were highest (109 mg/100g pulp). Likewise, Babu and Yadav (2002)
conducted the studies on the effect of 2, 4-dichlorophenoxy acetic acid on
the yield and quality of ‘Khasi’ mandarin and reported that the application
of 2, 4-D at 10, 20 and 30 ppm as foliar spray gave the maximum ascorbic

acid content (32.50 mg/100 g).
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Chapter - 111

MATERIALS AND METHODS

The present studies on 'Effect of foliar application of
chemicals on fruit ripening and quality in winter guava' were conducted in
the year 2003-04.

3.1 PLANT MATERIAL

Ten year old trees of guava cv. Allahabad Sufeda planted at a
distance of 6x6 m apart at the New Orchard of Department of Horticulture,
Punjab Agricultural University, Ludhiana, were sprayed at the time when
the fruit size was of walnut size or little bigger during the month of

October- November. Details of the experiments are as under :

Sr. No. | Name of chemicals Concentration

1. Urea (2,3 and 4%)

.4 Potassium sulphate (K,50,) (1, 2 and 3%)

3. Ethephon (200, 300 and 400 ppm)
EE Control (water spray) Simple water

In all, there were 10 treatments including control (water spray)
and each treatment was replicated thrice, i.e. one tree per replication in
Randomized Block Design (RBD). Thus, 30 trees were taken for

conducting the experiment.
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3.2 PHYSICAL FRUIT CHARACTERS
3.3.1 Fruit weight

The average fruit weight of ten randomly selected fruits in
each replication were determined by weighing the fruits on the pan balance
and the average fruit weight was calculated.

3.2.2 Fruit volume

The average fruit volume of two fruits which were dipped in a
beaker containing water was recorded in each replication.
3.2.3 Fruit size (length and breadth)

The mean fruit size (length and breadth) of ten randomly
selected fruits were recorded in each replication. The size was measured by
placing the fruits on one end to the end position on the measuring scale and
then again placed breadth wise to measure the fruit breadth and then
average fruit length and breadth was calculated.

3.2.4 Fruit shape

The fruit shape was described on the basis of visual

observations in a random sample of ten fruits. The following categories

were made with respect to fruit shape :

. Round
. Ovate to round
iii.  Ovate
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3.2.5 Fruit surface

The presence/absence of ribs and smoothness/roughness of the
fruit surface were examined visually in a random sample of ten fruits. The
following categories were made with respect to fruit surface :
i Smooth
il. Slightly ribbed
iii.  Rough

The fruits which were glossy, considered as smooth while
others as rough.
3.2.6 Fruit colour

The colour of the fruit was described on the basis of The
Royal Horticultural Colour Chart (Wilson 1938).
3.2.7 Date of fruit maturity

The day/date when the fruits were picked from the tree was
noted as the date of fruit maturity.
3.2.8 Span of fruit harvest

The span of fruit harvest was calculated in number of days
from the first harvest date to the last date of fruit harvest from a tree.
3.2.9 Fruit pressure

Hardness of the five randomly selected fruits was determined

with pressure tester and expressed as kg/cm’,
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3.2.10 Fruit number/yield per plant

Total number of fruits on each tree were counted about 15-20
days prior to the expected date of fruit ripening. The fruit yield in kg per
plant was thus worked out.
3.2.11 Seed number per fruit

Seeds of five randomly selected fruits in each
replication was extracted and counted, then the average was expressed as
seed number per fruit.
3.2.12 Pulp per cent

Pulp per cent of five randomly selected fruits was calculated
by taking the fruit weight and then deducting the seed weight of all the
replications.
3.2.13 Organoleptic rating

The fruits were tasted by a panel of five judges and
organoleptic rating was done by giving the marks to the fruits according to
their taste, flavour and aroma on the basis of Hedonic Scale 1-9.
3.2.14 Seed weight per fruit

The weight of the seeds of five randomly selected fruits was

taken by removing all the seeds from the fruits with the help of pan balance

and is expressed in gms.
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3.3 CHEMICAL CHARACTERISTICS
3.3.1 Total soluble solids (T.S.S.)

The juice from five randomly selected fruits was extracted by
crushing the slices in a pestal and mortar and then squeezing that through
the rough muslin cloth by pressing with hands. The TSS was recorded by
Bausch and Lomb (0-32 range) refractometer. The readings were adjusted
with the temperature correction chart (AOAC 1985).

3.3.2 Titratable acidity

For recording the acid content, juice from the five randomly
selected fruits was extracted. Then 2 ml of juice was taken in a 50 ml
beaker. This was diluted to 10 ml with distilled water and then titrated
against 0.1 N NaoH using phenolphthalein as an indicator. The change in
the colour from yellow to light pink was noted as end point. The acid
content was expressed in terms of anhydrous citric acid per 100 ml of juice,
by using the following formula :

0.0064 x 0.1 N NaoH used (ml)
Per cent acidity = -----cmmmmmmmmm e x 100
Juice taken (2 ml)
3.3.3 Ascorbic acid
Preparation of reagents
a. Extracting solution
15 g of glacial metaphosphoric acid pallets were dissolved in

40 ml of acetic acid and 200 ml of water. The final volume was made
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500 ml.
b. Ascorbic acid standard solution

100 mg of ascorbic acid was taken and 100 ml volume was
made with metaphosphoric acid i.e. extracting solution.
e Indophenol standard solution

50 mg of dye (2,6-dichlorophenol-indophenol) was dissolved
in 50 ml of water, to which 42mg of sodium bicarbonate was added and
distilled to 200 ml.
d. Standardization of indophenol solution

2 ml of standard ascorbic acid solution was added in each of
three volumetric flasks containing each 5 ml of extracting solution. Then it
was rapidly titrated with the indophenol standard solution till rose pink
colour persisted for 5 seconds. The volume of indophenol solution used for
titration of standard ascorbic acid was calculated by taking the average of
three readings.
e Sample preparation and determination of vitamin C

For recording the vitamin C content of fruits, juice was
extracted from ten randomly selected fruits. Then 2 ml of juice was added
to each of three volumetric flasks containing 5 ml of extracting solution.
The titration was done against indophenol standard solution and end point
of each solution was noted. The volume of dye used for titration of juice

was calculated by taking the average of three readings.
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The ascorbic acid (mg/100g of pulp) of a given sample was

calculated with the following formula

Volume of standard Volume of dye used

ascorbic acid taken for titration of juice
------------------------- X cmmmmmmmmmmm e eeeeeeee= X 100
Volume of dye used Volume of juice taken

for titration of standard
ascorbic acid

3.4 STATISTICAL METHOD OF ANALYSIS
The data recorded for all the parameter were analysed
according to the method of Randomised Block Design (RBD) as advocated

by Panse and Sukhatme (1978).
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Chapter - 1V
RESULTS AND DISCUSSION

4.1 FRUIT WEIGHT

The data on the average fruit weight shows that the influence
of different chemicals were significant over control. Among the chemicals,
potassium sulphate and ethephon improved the fruit weight significantly as
compared to urea. However, the differences were non-significant between
the concentrations of different chemicals (Table 1). The maximum fruit
weight (170.67 g) was recorded from the plants sprayed with 400 ppm
ethephon, followed by 300 ppm ethephon (170.12 g). On the other hand,
the fruit weight was 152.60 g with 2 per cent urea spray. All the treatments
helped in increasing the fruit weight over control. In case of potassium
sulphate, maximum fruit weight (168.67 g) was recorded with 2 per cent
spray, while control plants showed the fruit weight of only 123.80 g. The
increase in total weight of the fruit might be due to the increase either in
the flesh or seed or in both. In the present study, increase in the fruit
weight was primarily due to stimulation in the growth of the flesh.

So, the ethephon at 400 ppm was superior in increasing the
weight which was higher than all other treatments. These findings are in
line with those of Sandhu et al (1985), who reported an increase in fruit
weight by ethephon in ber cv. Umran.

In case of fruit volume, (Table 1) the data indicates that the
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Table 1 Effect of foliar application of chemicals on fruit weight and
volume of winter guava

Treatments Fruit weight Fruit volume
(2) (ml)
Urea (2%) 152.60 1378
Urea (3%) 153.00 76.83
Urea (4%) 156.70 77.66
Potassium sulphate (1%) 166.40 63.33
Potassium sulphate (2%) 168.67 69.41
Potassium sulphate (3%) 166.67 75.34
Ethephon (200 ppm) 168.34 70.03
Ethephon (300 ppm) 170.12 70.20
Ethephon (400 ppm) 170.67 70.60
Control (Water spray) 123.80 61.41
CD at 5% 6.70 NS
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volume did not vary significantly under different treatments. However, all
the treatments helped in increasing the fruit volume as compared to control.
The highest fruit volume (77.66 ml) was recorded by urea 4 per cent which
was at par with urea 3 per cent. All the treatments of ethephon also showed
the same fruit volume to the tune of 70 ml. The lowest fruit volume (61.41
ml) was recorded by control plants, followed by potassium sulphate 1 per
cent i.e. (63.33 ml). Overall, fruit volume was maximum in case of urea
treated plants. The increase in fruit volume with urea was recorded by
Beniwal et a/ (1992) in ‘Thompson Seedless’ grapes.
4.2 FRUIT SIZE

The fruit size was adjudged on the basis of length and breadth
of the fruit. The data presented in table 2 reveals that the size of fruits with
respect to length and breadth was significantly increased with foliar
application of chemicals. However, the longest fruits (6.40 cm) were
obtained with urea 4 per cent treatment, followed by 3 per cent of urea
(6.39 ¢m). Good sized fruits were also obtained (6.35 cm) with potassium
sulphate 3 per cent treatment. In case of ethephon treatments, the fruit size
was less as compared to other treatments. The lowest fruit size (6.23 cm)
was recorded with ethephon 200 ppm. However, all the treatments showed
an increase in fruit length as compared to control. The spray of 4 per cent
urea and 400 ppm ethephon recorded the broadest fruits (6.20 cm).

The next broadest fruits recorded (6.16 cm) were with urea 3 per cent. The
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Table 2 Effect of foliar application of chemicals on fruit size of
winter guava

Treatments Length Breadth
(cm) (cm)
Urea (2%) 6.36 6.15
Urea (3%) 6.39 6.16
Urea (4%) 6.40 6.20
Potassium sulphate (1%) 6.30 6.05
Potassium sulphate (2%) 6.32 6.05
Potassium sulphate (3%) 5.35 6.13
Ethephon (200 ppm) 6.23 5.88
Ethephon (300 ppm) 6.25 5.91
Ethephon (400 ppm) 6.40 6.20
Control (Water spray) 5.30 543
CD at 5% 0.38 0.42
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lowest fruit breadth was recorded (5.43 cm) in control. However, the
differences between chemicals and their concentrations were non-
significant.

The size of fruits with respect to both length and breadth was
increased by foliar application of chemicals. Earlier workers have also
reported the response of guava plants to foliar spray of urea (Arora and
Singh 1970) for increasing the size of the fruits. Similarly, Rajput et al
(1986) reported bigger sized fruits with urea spray and fruit quality was
also found to be good. However, the increase in fruit size of guava with
potassium sulphate spray might be due to the fact that potassium is known
to play a role in fruit development as it accumulates sugars in the
developing fruits and increases fruit size (Singh ef a/ 1989). Kumar et al
(1996) and Singh (1997) also obtained similar results in guava fruit.

4.3 FRUIT SHAPE

Data on the effect of various concentrations of urea, potassium
and ethephon on fruit shape and surface are presented in Table 3. The
changes in the shape of fruit was not much evident with various chemicals.
However, the shape of ‘Allahabad Sufeda’ fruits changed from ovate to
round with 3 per cent potassium sulphate, followed by urea 3 per cent
treatment, which also produced the fruit shape from ovate to round. The
fruits sprayed with different concentrations of ethephon produced

two types of fruit shapes. First oblong shape which was produced by the
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Table 3 Effect of foliar application of chemicals on fruit shape and
surface of winter guava
Treatments Fruit shape Fruit surface

Urea (2%)

Urea (3%)

Urea (4%)

Potassium sulphate (1%)
Potassium sulphate (2%)
Potassium sulphate (3%)
Ethephon (200 ppm)
Ethephon (300 ppm)
Ethephon (400 ppm)

Control (Water spray)

Round
Ovate to round
Round
Ovate
Round
Ovate to round
Oblong
Ovate
Ovate

QOvate

Slightly rough
Slightly rough
Slightly rough
Slightly rough and ribbed

Rough

Rough

Smooth

Smooth

Smooth

Smooth
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application of ethephon 200 ppm treatment, while ethephon 300 ppm and
400 ppm produced ovate shape fruits. Fruit shape was changed to round
with the concentration of urea 2 per cent and 4 per cent. This was closely
followed by potassium sulphate 2 per cent treatment. Whereas, fruits from
the control plants were ovate and had smooth surface.

The fruits with the glossy appearance and without any ribs was
considered to be smooth. While the others were placed under rough
category. The fruits of the ‘Allahabad Sufeda’, when sprayed at different
concentrations of urea produced slightly rough surface as compared to the
fruits of plants when sprayed with different concentrations of ethephon,
which produced smooth surface. A slight change in the trees sprayed with
potassium sulphate 1 per cent produced slightly rough and ribbed surface.
Smooth fruits were also recorded in the control plants.

4.4 FRUIT COLOUR

A persual of the data in table 4 indicates the fruit colour which
was recorded with the help of a colour chart. There was no considerable
variation in the colour of the fruits. All the treatments showed the same
colour yellow green but with different shades.

The data regarding the fruit maturity for ‘Allahabad Sufeda’
(Table 4) shows that all the fruits were picked at the same date on Nov. 11
but there was much variation in the number of days taken for the fruit to

complete its span of harvest. The trees sprayed with ethephon treatments at

36



Table 4 Effect of foliar application of chemicals on fruit colour,
fruit maturity and span of fruit harvest of winter seasons

guava
Treatments Fruit Fruit Span of
colour maturity fruit
(dates) harvest
(days)
Urea (2%) YGG 150 B Nov. 11 36
Urea (3%) YGG 150 C Nov. 11 34
Urea (4%) YGG 150 C Nov. 11 33
Potassium sulphate (1%) YGG 150 C Nov. 11 41
Potassium sulphate (2%) YGG 150 B Nov. 11 43
Potassium sulphate (3%) YGG IS0 B Nov. 11 41
Ethephon (200 ppm) YGG 150 C Nov. 11 24
Ethephon (300 ppm) YGG 150 C Nov. 11 28
Ethephon (400 ppm) YGG 150 B Nov. 11 28
Control (Water spray) YGG 150 C Nov. 11 28
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all the concentrations, were the first to mature the fruits with a marked
difference of 24 and 28 days. Urea spray @ 2, 3 and 4 per cent took about
36, 34 and 33 days, respectively to mature the fruits which was slightly
lower than the control plants which took about 38 days. However, the
treatments of potassium sulphate took the maximum days i.e. (41, 43 and
41 days) for the fruits to mature which were slightly higher than those
taken by the control trees i.e. 38 days.
4.5 FRUIT FIRMNESS

Data on the effect of various concentrations of urea, potassium
sulphate and ethephon on the fruit pressure are presented in Table 5, which
shows that the treatments did not vary significantly. Fruit pressure with
urea 2 per cent as well as potassium sulphate 2 per cent were the same but
potassium sulphate 3 per cent had the higher pressure of 6.40 kg/em®. The
minimum fruit pressure (3.68 kg/cm®) was recorded with ethephon 400
ppm, which was found to be much lower as compared to control (4.50
kg/cmz). The control plants produced harder (4.50 kg/cmz) fruits as
compared to ethephon 300 and 400 ppm, which recorded the fruit pressure
of 4.34 kg/cm® and 3.68 kg/cm®. So, on an average, the fruit pressure was
found to be minimum with ethephon treatments. The softening of the fruits
with ethephon might be due to its action on cell wall hydrolysis and
changes in the complex substances to simple ones. These findings are in

line with the work of Yadav er a/ (2001).
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Table 5 Effect of foliar application of chemicals on fruit pressure
(kg/cmz) and fruit yield of winter guava

Treatments Pressure Fruit yield
(kg/cm?) (kg/tree)
Urea (2%) 5.97 65.20
Urea (3%) 5.50 69.30
Urea (4%) 5.01 70.50
Potassium sulphate (1%) 5.78 69.30
Potassium sulphate (2%) 5.97 70.70
Potassium sulphate (3%) 6.40 13.30
Ethephon (200 ppm) 4.62 48.80
Ethephon (300 ppm) 4.34 46.32
Ethephon (400 ppm) 3.68 44.32
Control (Water spray) 4.50 61.67
CD at 5% NS 2.38
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Regarding the fruit yield, it varied significantly with different
treatments (Table 5). It is apparent from the data that potassium sulphate
treatments yielded significantly more number of fruits over all the
remaining treatments. However, marked differences were registered with
respect to higher levels of urea and control treatments. The urea levels also
showed an edge in number of fruits per tree over potassium sulphate levels
and control plants.

Among the different treatments, the maximum yield of 73.3
kg/tree was obtained from the trees treated with 3 per cent potassium
sulphate and it was found significantly higher than all the other treatments.
On the other hand, the lowest yield of (44.32 kg/tree) was recorded in trees
treated with ethephon 400 ppm. However, all the ethephon treatments
lowered the yield as compared to control which was having the yield to the
tone of 61.67 kg per tree. The yield of control plants was at par with all the
urea treatments. In general, the trees sprayed with potassium sulphate
treatment yielded more than all other treatments, whereas ethephon treated
plants resulted in heavy reduction in the yield due to severe fruit drop. So,
this increase in yield by potassium sulphate spray was confirmed by the
work of Singh et al (1986) and (Yamdagni et al 1980), who found an
increase in the yield by potassium sulphate in ber fruits. Ahlawat and
Yamdagni (1981) and Ghosh (1986) also found an increase in yield by

potassium sulphate in guava fruits.
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Table 6 Effect of foliar application of chemicals on seed number
and seed weight of winter guava

Treatments Seed Seed weight
(no./fruit) (g)
Urea (2%) 198.04 2:39
Urea (3%) 201.34 213
Urea (4%) 209.34 1.90
Potassium sulphate (1%) 212.67 2.70
Potassium sulphate (2%) 230.67 2.32
Potassium sulphate (3%) 244.67 1.95
Ethephon (200 ppm) 217.34 2.76
Ethephon (300 ppm) 223.67 2.54
Ethephon (400 ppm) 226.67 2.41
Control (Water spray) 201.00 1.96
CD at 5% 75.70 0.59
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4.6 SEED NUMBER PER FRUIT

Data regarding the seed number and seed weight per fruit are
presented in Table 6 for winter season crop of guava. The values regarding
the seed number and seed weight per fruit varied significantly among
different treatments. The maximum number of seeds (244.67) were
recorded with potassium sulphate 3 per cent, which were found to be at par
with (230.67) potassium sulphate 2 per cent. While the lowest number of
seeds (198.04) were recorded with urea 2 per cent spray. The control plants
produced (201.00) seeds per fruit which was at par with the (201.34)
treatment of urea 3 per cent. The seed number per fruit were also found
more in all the ethephon treatments.

In case of seed weight, it was found highest with ethephon 200
ppm (2.76 g) which showed significant edge over the fruits sprayed with
potassium sulphate 1 per cent. On the other hand, seed weight (1.90 g) was
recorded with urea 4 per cent, which was lower than control (1.96 g).
Overall, all the treatments decreased the seed weight per fruit.

4.7 FRUIT PULP

The effect of urea, ethephon and potassium sulphate on the
pulp percentage was found to be non-significant. The highest and the
lowest pulp percentage was recorded under the treatments of potassium
sulphate 3 per cent and ethephon 400 ppm, respectively. However, in

potassium sulphate treatments, all the concentrations increased the pulp
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Table 7 Effect of foliar application of chemicals on pulp (%) and
organoleptic rating (out of 9) of winter guava

Treatments Pulp Organopleptic rating
(%) %)
Urea (2%) 98.42 6.00
Urea (3%) 98.56 5.35
Urea (4%) 98.59 5.16
Potassium sulphate (1%) 98.68 5.34
Potassium sulphate (2%) 98.68 3.50
Potassium sulphate (3%) 98.69 7.00
Ethephon (200 ppm) 98.46 6.00
Ethephon (300 ppm) 98.44 5.16
Ethephon (400 ppm) 98.14 D:13
Control (Water spray) 08.38 5.16
CD at 5% NS NS
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percentage. In case of urea, it was again increased by all the treatments.
However, urea 4 per cent gave the better pulp percentage to the tune of
98.59, whereas the ethephon treatments (200 and 300 ppm) recorded an
increase in pulp percentage. The ethephon 400 ppm recorded the pulp
percentage of 98.14, which was lower than that of control (98.38%). So,
overall, all the treatments helped in increasing the pulp percentage, except
ethephon 400 ppm as compared to control treated plants.

Regarding the organoleptic rating, it did not differ
significantly under different treatments. However, minimum organoleptic
rating out of 9 was recorded 5.13 in case of trees sprayed with ethephon at
400 ppm. The organoleptic rating of the trees sprayed with urea 3 per cent
and potassium sulphate 1 per cent did not vary significantly but the highest
rating was recorded to be 7.00 in case of the trees sprayed with potassium
sulphate 3 per cent. The work in the present investigation were in line with
the work of Bhatia er al/ (2001), who recorded maximum organoleptic
rating with potassium sulphate treatment. Same was recorded in case of
guava fruits by Yadav er al/ (2001). The organoleptic rating of control
plants was recorded to be 5.16, which was same as that of urea 4 per cent
as well as ethephon 300 ppm.

4.8 TSS
The data pertaining to the changes in total soluble solids are

presented in Table 8, which shows significant differences with regard to
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different treatments. Highest soluble solids (10.04%) were recorded with 3
per cent potassium sulphate, which was at par (10.01%) with ethephon 400
ppm. The lowest total soluble solids to the tune of 8.70 per cent were
obtained with 2 per cent of urea treatment, which was same with regard to
8.70 per cent in control. The application of all the treatments helped
significantly in increasing the total soluble solids of fruits over control.
Acidity

The effect of urea, potassium sulphate and ethephon on acidity
of the fruits for winter season crop showed maximum (0.33%) in fruits
produced with urea 4 per cent treatment, which was significantly higher
than other treatments. Higher acidity to the level of 0.31 per cent was
estimated from the fruits produced by the trees, which received urea at 3
per cent. Rest of the treatments have the same level of acidity. Production
of higher acidity with the urea treatments may be attributed to the reason
that it might have increased the translocation of acids from leaves to fruits.
Large part of organic acids in the fruits are translocated from the leaves to
fruits of the tree, because the photosynthesis from which the organic
material originate is not very active in fruits. The results of the present
investigation are in agreement with the work of Bal er a/ (1986), Grewal et
al (1993), Masalkar and Wavhal (1991) in ber fruits. Whereas, acidity was

found to be decreased with the application of ethephon treatment.
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Table 8 Effect of foliar application of chemicals on TSS (%) and
acidity (%) in fruits of winter guava

Treatments TSS Acidity
(%) (%)
Urea (2%) 8.70 0.29
Urea (3%) 8.79 0.31
Urea (4%) 9.50 0.33
Potassium sulphate (1%) 9.23 0.25
Potassium sulphate (2%) 9.71 0.24
Potassium sulphate (3%) 10.04 0.23
Ethephon (200 ppm) 9.08 0.27
Ethephon (300 ppm) 9.09 0.26
Ethephon (400 ppm) 10.01 0.25
Control (Water spray) 8.70 0.38
CD at 5% 1.21 0.16
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The total soluble solids increased, whereas titrable acidity of
fruits decreased with all the concentration of ethephon treatment. However,
400 ppm ethephon was better in increasing the total soluble solids of fruits.
These findings are in line with those of Bal and Chohan (1981a) and Singh
et al (1981b) in ber fruits.

4.9 ASCORBIC ACID

The data presented in Table 9 shows that the ascorbic acid
content was significantly higher under potassium sulphate treatments,
whereas urea treatments reduced it. The higher potassium sulphate in
comparison to low level significantly increased ascorbic acid content in the
fruits. However, increase in ascorbic acid content with urea and ethephon
treatments did not reached to the significant level. | [r7 L ,ﬂ 7*

Highest ascorbic acid content (127.91 mg/100 ml juice) was
recorded with potassium sulphate (3%), which was significantly higher
than other treatments. It was closely followed by potassium sulphate (2%),
which registered a value of 120.80 mg/100 ml juice. On the other hand, 4
per cent urea recorded the lowest value (104.88 mg/100 ml juice), but in
control, the ascorbic acid content was estimated to little higher scale i.e.
105.58 mg/100 ml juice, while ascorbic acid content increased significantly
in all ethephon treatments. The increase in the ascorb@crgg_i,g content will be

attributed to the higher synthesis of some metabplites of some intermediate
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Table 9 Effect of foliar application of chemicals on ascorbic acid
(mg/100 ml juice) of winter guava

Treatments Ascorbic acid
(mg/100 ml juice)

Urea (2%) 111.88
Urea (3%) 108.10
Urea (4%) 104.67
Potassium sulphate (1%) 110.01
Potassium sulphate (2%) 120.80
Potassium sulphate (3%) 127.91
Ethephon (200 ppm) 109.63
Ethephon (300 ppm) 110.01
Ethephon (400 ppm) 110.41
Control (Water spray) 105.58
CD at 5% 7.36
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substances which promoted the synthesis of the precursor of ascorbic acid
(Orzorek and Angell 1974). Bhatia et al (2001) have reported higher
values of ascorbic acid content with potassium sulphate sprays in guava
fruit. However, the results of urea treatment are contradictory with the
findings of Malik et a/ (2000) as they recorded a decrease in the ascorbic

acid content with urea treatments.
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Chapter - V

SUMMARY AND CONCLUSIONS

The present investigations on "Effect of foliar application of
chemicals on fruits ripening and quality in winter guava" were conducted
on four year old trees of cv. Allahabad Sufeda planted at a distance of 6 x
6m in the New Orchard of Department of Horticulture, Punjab Agricultural
University, Ludhiana. The trees were sprayed when the fruits attained
walnut size or little bigger during the months of October-November. The
salient achievements of these studies are summarized below :

“ Among the different treatments, ethephon @ 400 ppm helped in
increasing the fruit weight, which was higher than all other
treatments.

. Fruit volume on the other side was increased
with urea 4 per cent treatment.

. Fruit length was significantly higher with urea 4 per cent, which was
at par with ethephon 400 ppm. The same treatment recorded the
broadest fruits.

B Different shapes of fruits like oblong, ovate, round were found in all

treatments. Ovate fruits were found maximum with different
treatments. Rough surface on the fruits was found with urea and

potassium sulphate, while all treatments of ethephon produce smooth
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surface. Control treated plants also produced smooth fruits.

All the fruits were picked at the same date i.e. Nov. 11 but there was
much variation in the number of days taken for fruits to complete its
span of harvest. The maturity period was shortened by 28 days with
ethephon 200 ppm. Potassium sulphate treatments took maximum
days for the fruits to mature. All the fruits have same colour of
yellow green but with different shades.

Fruit hardness was significantly lowered with ethephon 400 ppm,
while potassium sulphate treatments helped in producing more hard
fruits. The control plants produced soft fruits.

Potassium sulphate significantly increased fruit yield followed by
urea sprays.

Seed number per fruit were significantly increased by potassium
sulphate @ 3 per cent, while it was reduced with urea 2 per cent,
which was little lower as compared to control. The seed weight was
highest in potassium sulphate treatment and the lowest in control.
Pulp percentage was increased with all the treatments, while in case
of organoleptic rating, potassium sulphate @ 3 per cent produced
better quality fruits as compared to other treatments. All other
treatments showed almost the same results.

Potassium sulphate @ 3 per cent helped in increasing the total

soluble solids of the fruits, followed by ethephon 400 ppm. The
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lowest total soluble solids were recorded with urea treatments.

. In case of acidity, control fruits recorded the highest acidity as
compared to all other treatments. Acidity was also found highest
with urea treatment, while it was reduced with ethephon and
potassium sulphate.

s The vitamin C, was maximum in fruits treated potassium sulphate
and ethephon treatments. Potassium sulphate 3 per cent produced the
maximum vitamin C content.

The results of the experiment indicated that the potassium
sulphate 3 per cent and urea 4 per cent treatments were the best for
increasing the yield and quality of winter guava fruits cv. Allahabad

sufeda.
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