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ABSTRACT

Selected Guava (Psidium guajava L.) clone of 11 years old, cultivated in clay soil
were sprayed with potassium nitrate at 2 & 4 and 6% or ammonium sulphate at 5&10
and 15% at bloom stage. Floral abscission, after two weeks after spraying was
enhanced by the two chemical application. Moreover, maximum floral abscission was
recorded when trees received to 6% potassium nitrate followed by sprayed with 15%
ammonium sulphate. Whereas, the lowest fruit retention of summer crop was caused
by 6% potassium nitrate, followed by the ammonium sulphate at 15%, while the
control trees recorded the maximum fruit retention. The yield of winter crop was
significantly increased by application of potassium nitrate at 6% followed by
ammonium sulphate at 5%. Yet, the winter fruits produced from potassium nitrate at
6% or ammonium sulphate at 15% exhibited the highest weight and diameter as well
as produced higher T.S.S with low acidity.

INTRODUCTION

Guava is one of the most common and popular fruits in Egypt. It is a
delicious fruit that is highly nutritive and exceptionally rich in vitamin ¢ and
several useful minerals for human health. So, guava is prelatic and regular-
bearing fruit tree that could produce fruit year round (Thoute and Chakrawar,
1982).

Guava is successfully cultivated in wide range of environmental and
edaphic conditions because its tolerance to drought and salinity as
compared to most of the warm-climate fruit plants (Samson, 1986).

In Guava, the summer season crop is attacked by many insect pest and
disease (Pena et al., 2002), this causes heavy loss to the growers as fruits
are unsuitable for marketing. In this respect, Singh et al. (1991) studied the
various cropping patterns, and recommended a signal winter crop in guava
in order to harvest highly economical crop of best quality fruits.

In Egypt, guava trees were forced to produce their fruits in winter after
some agricultural practices as the trees were prevented from irrigation for
three months (mid April till mid July) for defoliation, ploughed, fertilized then
irrigated. Most of winter production of guava is exported to other countries,
so improving productivity and fruit quality is important issue to earn more
commercial advantages. Besides, guava fruits are desired to local marked in
winter.

Urea, NAA and ethephon has been applied to guava trees in vigorous
vegetative growth to change yield patterns (Shigeura et al., 1975 and Singh
et al., 1991). Work on guava has been mainly limited to Urea, NAA, KI and
ethephon (Gorakh et al.,, 2000). Nevertheless after screening of several
readily available chemicals, ammonium sulphate and potassium nitrate were
seems to be likely defoliants (Calderbank, 1972).

Singh et al., (1992) successfully obtained defoliation and subsequent



Hasseb.G. M.

increase in yield in phalsa by using potassium nitrate. Poapst and Anderson,
(1983) also proved that sprayed peach trees with ammonium sulphate was
highly useful for flower thinning. Whereas, no information with ammonium
sulphate and potassium nitrate on guava for crop regulation.

The objective of this investigation was to evaluate the available chemicals
of potassium nitrate and ammonium sulphate which may cause the
elimination of summer season crop and subsequent enhanced yield in winter
season.

MATERIAL AND METHODS

This study was carried out during the two successive seasons of
2003&2004 in a private orchard at El-Kanater, Qalyobia Governorate. The
selected trees are 11 years old of El-Kanater selected clone propagated by
suckers, healthy and nearly uniform in growth vigour.

Forty two guava trees planted at a spacing of 5 x5 m. apart in clay soil.
From the forty two trees, 36 trees were selected at random for spraying with
different concentrations of tested chemicals and the other three trees were
sprayed with water as control. The experiment was designed as a
randomized block with two trees for each a replicate. Yet all treatments
included control trees were represented in three replicates.

Four branches around the periphery of the tree were selected for
counting floral and abscission. Flowers and leaves were counted on these
selected branches of each tree before application. Three concentrations of
potassium nitrate (2.0, 4.0 and 6.0%) and ammonium sulphate (5.0, 10.0
and 15.0%) was used, so 0.1% super film surfactant, was added to the
solution were smooth applied to whole trees at bloom stage in a fine warm
day (maximum temperature 37°C). Prior to treatment and during the
flowering month, all trees received similar horticulture treatments of nutrition,
irrigation, pest and disease control and general management.

The obtained data were handled as follows:-

1. Percent leaf and flower abscission.

2. Number of new shoots per branch.

3. Fruit retention (during summer season).

No of fruits before harvest
Fruit retention= x100
No of fruits after fruit set
New flowering percentage.
Yield of summer and winter season.
Fruit physical prosperities: fruit weight (g) and fruit dimension (cm)
were determined.

7. Fruit chemical prosperities: Total soluble solids (TSS) were
determined by A'bbe refractometer according to (A.O.A.C., 1980).
Yet, Acidity was estimated as the percentage of anhydrous citric
acid. TSS/acid ratio was estimated. Furthermore, Ascorbic acid was
estimated according to Horwitz (1970).
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Statistical analysis:
Data were tabulated and statistically analyzed according to Snedecor
and Cochran (1980). Duncan multiple range tests were used to
differentiate means at 5% level.

RESULTS AND DISCUSSION

1- Percentage of leaf and flower abscission:-

The effect of tested treatments on the percent of leaf and flower
abscission are presented in Table (1). The extent of abscission was
significantly differ with various concentrations of potassium nitrate (KNO3)
and ammonium sulphate (NH4).SO4 when applied at bloom stage during the
two seasons. Within 15 days after treatment extensive abscission had been
induced by different treatments. In the first season, the highest percent of
leaf abscission ranged about 71.5% and 68.53% with potassium nitrate at
6% and ammonium sulphate at 15%, respectively. Yet, the lowest percent of
leaf abscission was recorded in the control (4.33%) which was significantly
lower than other treatments. Furthermore, Data from the second season was
almost similar to the first one.

Table (1): Effect of potassium nitrate and ammonium sulphate on leaf

and flower abscission (%) of guava trees.
Values followed by the same letter(s) within each season are not significantly different at
5 % level.

Treatment Leaf abscission (%) Flower abscission (%)
2003 2004 Mean 2003 2004 Mean
Potassium nitrate

2% 3440C | 35.67E | 3504 | 30.67G 31.83G 31.25

4% 68.30 A | 69.33B | 68.82 | 50.67D 51.33D 51.00

6% 71.50A | 72.33 A 71.92 64.33 A 65.00 A 64.67

Ammonium sulphate

5% 3750C | 38.33D | 37.92 | 39.50E 41.17 E 40.34

10% 62.73B | 64.33C | 63.53 | 54.67C 54.67 C 54.67

15% 68.53 A | 69.17B | 68.85 | 58.67 B 59.67 B 59.17
Control 433 D 3.67F 4 34.17F 33.50 F 33.84

Flower abscission had been induced by different treatments, since
highest flower abscission at the first season were 64.33% and 58.67% for
trees sprayed with potassium nitrate at 6% and ammonium sulphate at 15%
respectively. The other treatments presented significant differences between
them, while the least significant value was 30.67% was resulted by spraying
trees with potassium nitrate at the lowest level 2% as compared to control. In
the second season similar trend was also observed with the highest flower
abscission was found with potassium nitrate at 6% and ammonium sulphate
at 15%.

These results are agree with the findings of Byers and Lyons (1983) who
reported that ammonium salt caused satisfactory removal of flower without
foliage injury when applied at bloom stage in peach. Observations also
indicated that open flowers were more sensitive than closed ones. The
action of potassium nitrate and ammonium sulphate seems to be
advantageous, because all the tested concentrations of both chemicals
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promote the leaf fall, mainly old leaves. Therefore, they appeared to be more
specific in their action on mature leaves than closed flowers and flower buds
which showed a variety of physiological malfunction. Addicott (1964) has
indicated that most defolians have no direct affect on the abscission zone
but affect abscission by way of leaf injury which sets in motion the chain of
events leading to leaf fall.

Recently, Singh et al. (1991) have shown that the major abscission zone
of guava is formed at the proximal end of pedicel during bloom. Abscission
agent like other plant growth regulator, often work best to enhance a process
that can occur naturally.

2- Number of new shoots per branch:-

After defoliation, great increase in induction of new lateral shoots were
recorded when trees received to potassium nitrate at 6% and ammonium
sulphate at different concentrations than the control at the two seasons
(Table 2). However, no significant differences were observed between
sprayed trees with 5, 10 and 15% of ammonium sulphate in the first season
and 5% and 15 % of ammonium sulphate in the second one.

Higher number of new shoots was probably due to its immediate
absorption of chemicals which increased leaf defoliation and subsequent
migration of nutrients, specially added nitrogen, into the shoots (Van, 1966).
This could responsible for the enhance the number of shoots per branch.
Since, flower takes place on newly emerging shoots, it is expected that the
fruiting pattern follows the flushing pattern.

3- New flowering percentage:-

The data showed a significant increase in flower bud formation on new
shoots in July - September were obtained for trees sprayed with 5%
ammonium sulphate, followed by all concentrations of potassium nitrate
during two seasons of study (Table 2). However, no significant differences
were observed within potassium nitrate concentrations in the first season at
2% and 4% or 4% and 6% in the second one.

Table (2): Effect of potassium nitrate and ammonium sulphate on

number of new shoots and new flower (%) of guava trees.
Values followed by the same letter(s) within each season are not significantly different at
5 % level.

Treatment No. of new shoots per branch New Flowering (%)
2003 2004 Mean 2003 2004 Mean
Potassium nitrate

2% 26.67 D 38.00 E 32.34 25.33B 26.17C 25.75

4% 4350 C 4550D | 4450 | 27.33B | 28.00BC 27.67

6% 53.67 BC | 55.00 C 54.34 27.50 B 28.83 B 28.17

Ammonium sulphate

5% 63.33AB | 65.50B | 64.42 | 47.33A 48.33 A 47.83

10% 71.00 A 72.00 A 71.50 17.33C 18.50 D 17.20

15% 62.00 AB | 63.00B | 62.50 | 10.33D 9.00 F 9.67
Control 41.00CD | 42.00DE | 415 13.50 D 13.00 E 13.25

4- Retention percentage of summer fruits:-
It is clear that all treatments reduced fruit retention percentage of
summer season as compared with the control in the two seasons. This
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reduction in fruit retention was paralleled with the increment of the
concentration of both chemicals used. In first season, about 89.67% fruits
were eliminated with potassium nitrate at 6% followed by 84.23% with
ammonium sulphate at 15% while only 11% of fruits were eliminated on
untreated trees (control) during summer season (Table 3). In the second
season similar trend was found. Whereas, the great reduction in fruit
retention 11.67% was obtained for potassium nitrate at 6% followed by
ammonium sulphate at 15% (18.67%).

5- Yield (Kg/tree):-

It is clear from Table (3) that yield of both summer and winter season
as Kgl/tree was affected significantly by all treatments used at the two
seasons of study. In both seasons, potassium nitrate at 6% and ammonium
sulphate at 15% were only treatments listed in the tables that caused a
significant reduction in fruit yield during summer season compared with other
treatments and control.

Table (3): Effect of potassium nitrate and ammonium sulphate on

retention of summer fruits% and yield of guava trees.
Values followed by the same letter(s) within each season are not significantly different at
5 % level.

Retention of summer Yield (Kg/ tree)
Treatment fruits (% Summer season Winter season
2003 | 2004 | Mean | 2003 | 2004 |Mean| 2003 | 2004 |Mean

Potassium nitrate

2% 80.33B | 81.50B | 80.92 [51.70B|52.30B |52.00 | 32.10 B {34.10 C| 33.10
4% 55.33C | 56.50C | 55.92 [50.50B |49.70 C | 50.10 | 36.40 B {36.40 B| 36.40
6% 10.33F | 11.67G | 11.00 |38.50D | 39.20E | 38.20 | 44.90 A |45.70 A| 45.30

Ammonium sulphate
52.67C | 52.33D 52.50 |49.90B|50.30 C |50.10 | 44.10 A |45.10 A| 44.60

5% 32.33D | 3350E | 3292 |42.20B| 41.30D| 41.75|27.10 C |28.50 D| 27.80
10% 15.77E | 18.67F | 15.77 |12.70E| 13.60 F | 13.15|24.60CD|25.40 E| 25.00
15%

Control 89.00 A | 90.33A | 89.67 |[67.50A|68.10A | 67.8 | 21.50 D|22.60 F| 22.05

However, the yield of winter crop was increased with 6% potassium
nitrate (44.90 Kg/tree) followed by ammonium sulphate at 5% (44.10
Kg/tree) as compared to 21.50 Kg/tree for the untreated trees. The present
findings confirm the observations of Reddy (1987) who reported that fruit
yield was increased by potassium nitrate spray.

6- Fruit physical properties:-

Fruit weight was highest with the application of ammonium sulphate at
15% in both seasons (Table 4). It was significantly followed by fruits of
potassium nitrate treatment at 6%. The minimum fruit weight was observed
when tree received to ammonium sulphate at 5%. This generalization was
also good held for fruit diameter and fruit length.

7- Fruit chemical properties:-

The data from Table (5) showed that TSS and acidity under different
treatments showed appreciable differences in both seasons (2003&2004).
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However, the trees treated with potassium nitrate at 6% or ammonium
sulphate at 15% exhibited the significant lowest acidity concomitant with high
TSS % as compared to the control. TSS/Acid ratio was affected significantly
with tested treatment in both seasons (2003&2004). 15% ammonium
sulphate exerted the significant highest ratio, followed by ammonium
sulphate at 10% whereas, potassium nitrate at 2% came at last. Moreover,
these treatments also showed the maximum content of ascorbic acid in first
season (112.20 and 110.30 mg/100g, respectively) over the other treatments
including control during winter season (Table 5). In the second one (2004)
similar trend was obtained whereas, the maximum content of ascorbic acid
was found with potassium nitrate at 4% and 6% and ammonium sulphate at
15% (111.40 and 110.00 mg/100g, respectively).
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Table (4): Effect of potassium nitrate and ammonium sulphate on fruit physical properties of guava trees.

Treatment

Fruit weight (g)

Fruit diameter (cm)

Fruit length (cm)

2003 2004 Mean

2003 2004 Mean

2003 2004 Mean

Potassium nitrate
2%
4%
6%

Ammonium sulphate

115.7D 105.5 DE 110.60
121.3C 110.0CD 115.65
130.7B 123.3B 127.00

4.6 CD 45A 4.55
4.8 BC 49 A 4.85
5.0 AB 49 A 4.95

51A 5.2 AB 5.20
52A 5.1BC 5.10
51A 5.2 AB 5.20

5% 100.7 F 1015E 101.10 45D 46 A 4.55 49 A 48C 4.80

10% 111.3E 109.0CD 110.15 4.6 CD 45A 4.55 51A 5.2 AB 5.20

15% 151.3A 1450 A 148.15 52A 53A 5.25 53A 55A 5.50
Control 110.3 E 1120C 111.15 4.6 CD 49 A 4.75 51A 5.0BC 5

Values followed by the same letter(s) within each season are not significantly different at 5 % level.
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Table (5): Effect of potassium nitrate and ammonium sulphate on fruit chemical properties of guava trees.

Treatment TSS ("Brix) Acidity (%) TSS/Acid ratio Ascorbic acid (mg/100g)
2003 2004 Mean | 2003 2004 Mean 2003 2004 Mean 2003 2004 Mean
Potassium nitrate
2% 10.00D | 10.70D | 10.35 | 0.46 A 0.47 A 0.47 | 21.84D 22.78 D |22.31| 94.30 A 105.00 B 99.65
4% 10.20C | 10.50E | 10.35 | 0.41 B 0.42 AB 0.42 | 24.88C |25.01CD |24.95| 110.00 A 111.40 A | 110.70
6% 11.00 B |11.27 BC| 11.14 |0.39C 0.40B 0.40 | 28.20B 28.55B [28.38| 112.20 A 114.00 A | 113.10
IAmmonium sulphate
5% 11.00B | 11.50A | 11.25 [0.44 A| 0.42AB 0.43 | 25.61C |27.45BC|26.53| 96.90 A | 101.20BC | 99.05
10% 11.20A| 11.10C | 11.15 |0.37C 0.39B 0.38 | 29.48B | 28.49B (28.99| 97.10 A | 103.00 BC | 100.05
15% 11.00 B |11.40 AB| 11.20 {0.29 D 0.30C 0.30 | 3795A | 38.32A |38.14| 110.30A | 110.00A | 110.15
Control 10.30C | 10.50E | 10.40 | 0.38 C 0.40B 0.39 | 25.79C |25.97BC|25.88| 98.10 A | 100.50C | 99.30

Values followed by the same letter(s) within each season are not significantly different at 5 % level.




