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IMPROVING PRODUCTIVITY OF “FAGRI KALAN” MANGO
TREES GROWN UNDER SANDY SOIL CONDITIONS USING
POTASSIUM, BORON AND SUCROSE AS FOLIAR SPRAY

[33]

Saleh', M.M.S. and Eman, A.A. Abd E-Monem’
ABSTRACT

This study aimed to improve mineral status, fruit set, vield and fruit characteris-
tics of Fagri Kalan mango trees grown under sandy soil conditions at El-Sadat dis-
trict, Minufiva governorate, Egypt. Trees were sprayed during 2001 and 2002 sea-
sons with potassium citrate at 0.3% solely or in combination either with boric azid at
(0.25 & 0.5%) or sucrose at (5 & 10%) once at full bloom stage. Spraying potas-
sinm + sucrose enhanced nitrogen and potassium contents in the leaves. Meanwhile,
sprayving potassium + boric acid increased nitrogen, potassium and boron levels in
such leaves. On other hand, such treatments had no effect on phosphorus percentage.
The results revealed that spraying trees with potassium citrate at 0.3% combined
with boric acid at 0.5% was the promising treatment, since it enhanced nitrogen,
potassium .and boron content in the leaves and raised fruit set, fruit retention and
reduced fruit drop, also increased yield as weight and number of fruits/tree. This
treatment improved physical and chemical properiies of fruits cornparing with the

other treatments including the control.
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INTRODUCTION

It is well known that most of new
reclaimed lands in Egvpt is sandy soil,
which planted with fruit trees such as
mango. Manv commercial mango culti-
vars suffered from high fruit drop. which
reaching about 99% loss of fruitless. Such
trees grown under sandy soil conditions
are poorly vielded with low fruit quality
due to lacking their mineral constituents.

Potassinm and boron as a macro and
micronutrients play an important regula-
torv role in many physiological and bio-

chemical processes of plant. Many inves-
tigators found a great response to potas-
sium and boron applications on fruit set-
ting, fruiting and total yield, Nunez &
Davenport (1986), Sharma ef al (1990)
and Qosthuyes (1993} on mango, Dabas
& Jindal (1987) on grapevines, El-Saida
(1996} and Abd El-Migeed (1996) on
orange, Osman (1999), Hassan (2060)
and Abd El-Migeed ef al (2002) on
olive.

Furthermore, sucrose has a positive
effect on fruit setting, yield and fruit
quality, Jaswant & Sharma (1994),
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Jaswant et al (1994) and Mostafa et al
(2001) on pear trees.

Therefore, this experiment was car-
ried out to increase fruit set, productivity
and -improving fruit quality of Fagri Ka-
lan mango trees grown under sandy soil
condition at El-Sadat district, using po-
tassium citrate spray alone or in combi-
nation either with boric acid or sucrose.

MATERIAL AND METHODS

This study was carried out during two
successive seasons (2001 and 2002) on
10 vears old Fagri Kalan mango trees
grafted onto seedling rootstock and
planied at 5 meters apart in sandy soil
under drip irrigation system in a privet
farm at Ei-Sadat  district, Minufiya
governorale. The selected trees were
uniform in vigor as possible. Fertilizing
program and other agricultural practices
were the same for all trees. The complete
randomized block design was used, while
each of the following treatments was
repiicated three times using one-tree/plot,
1- Control (sprayed with water only).

2- Potassium citrate sprayed at 0.3%.
3- Potassium citrate sprayed at 0.3%+

boric acid at 0.25%.
4-Potassium citrate spraved at 0.3%+

boric acid at 0.5%.

5- Potassium citrate spraved at 0.3% +

sucrose at 5%.

0- Potassium citrate sprayed at 0.3%+

sucrose at 10%,.

All trees were sprayed once at full
bloom ({9/4/2001 and 8/4/2002) until the
run off point,

In July of each scason leaf samples
were taken, washed with tap water then
with distilled water, dried at 70°C until
constant weight, ground and finally di-

gested. The digested solution was used to
determine N, P, K percentage and B as
ppm in leaves, which estimated by Stan-
dard procedure according to Wilde et af
(1985).

Fruit set/panicle - was recorded on
30/4/2001 and 24/4/2002. ‘

Fruit drop % was calculated using the
following equation:-

Fruit drop % =

Sruit set — fruit drop X 100

Fruit set

Fruit retention/panicle was recorded at
mature stage (a week before harvest) in
both seasons.

Yield weight (kg) and number of
fruits/tree were recorded at harvest time
(end of September) for all treatments in
both seasons.

Fruit physical properties were deter-
mined including length and diameter of
fruit in (¢m), weight of fruit, peel. seed
and flesh in (gm) for each treatment.

Fruit chemical properties were meas-
ured as total soluble solids % (T.S.S) by
using a hand refractometer and acidity %
as citric acid content using fresh juice
with titration against 0.1 NaOH.

The data were subjected to analysis of
variance and Duncarrs multiple range test
was used to differentiate means (Duncan,
1955},

RESULTS AND DISCUSSION
Mineral contents in the leaves

Data presented in Table (1) show the
effect of spraying potassium citrate solely
or in combination with boric acid or
sucrose on N, P, K and B contents in the
leaves of Fagri Kalan mango trees.
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Table 1. Leaf mineral content in Fagn Kalan mango leaves as affected by
potassium, boron and sucrose sprays in 2001- 2002 seasons

N (%) P (%) K (%) B (ppm)
Treatments
2001 2002 2001 2002 2001 2002 2001 2002
b b c C d d
Contro] 1.062 1.080 0.07 0.08 0.51 0.53 42.0 312
Potassjum citrate b b be be d cd
0.3% 1.081 1.092  0.09 0.09 0.64 0.66 474 384
Potassium citrate ab ab be be - b ab
0.3%+boricacid  1.172 1.180 0.08 0.07 0.60 0.65 822 78.6
0.25%
Potassium citrate ab ab b ab a a
0.3%+ boric acid  1.292 1228 0.06 0.07 0.65 0.70 97.2 87.0
0.5%
Potassium citrate ab ab a a d d
0.3%+ sucrose 1.287 1.176 008 0.08 0.81 0.82 43.2 342
5%
Potassium citrate a a ab ab c c
0.3%+ 1,364 1.335  0.07 0.08 0.70 0.77 546 474
sucrose10%
Significance S S NS. NS S S S s
at 5% level - - ‘ ' ’ :
Optimum level
according to -
Bhargava and 1-1.5% 0.06 - 0.18% 03-12% 25 - 100 ppm
Shadha (1988) ‘

—_

Means having the same letter(s) within a column are not significantly different at 5% level

1- Nitrogen

Nitrogen content in the leaves was
significantly affected by treatments in
both studied seasons. In general, presence
of sucrose or boric acid at any concentra-
tion in the same solution with potassium
citrate significantly improved nitrogen
content in the leaves. The highest value
was obtained when trees sprayed with
sucrose at 10%, while there was no

difference between sucrose and boric acid
treatments. This was true in the two
seasons of this study. In this respect,
Barker and Mills (1980) explained the
increment of N value due to the effect
of carbohydrate (sucrose) supply on ab-
sorption and utilization of ammonium
nitrogen. On the other hand, Osman
(1999) reported that boron applications
induced a high stimulative effect on leaf
N %.
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2- Phosphorus

There were no significant differences
among the treatments on phosphorus
percentage in the leaves of mango cv.
Fagri Kalan in both studied seasons.
However, phosphorus content ranged
between (0.06 — 0.09%) in the first season
and (0.08 — 0.09%) in the second one.

3- Potassium

Potassium content in the leaves was
significantly affected by different treat-
ments in both seasons. It is clear that all
treatments  significantly raised potassium
content than the control In this respect,
spraying trees with sucrose at 5% + po-
tassium citrate gave the highest value of
potassivm content in the leaves. The dif-
ferences through the other treatments
lacked significance. This was true in the
first and second season of the study.

4- Boron

Boron content in the leaves was sig-
nificantly affected by treatments specially
when trees sprayed with boric acid at any
concentration.

Higher values of boron in the leaves
were obtained when trees sprayed with
boric acid at 0.5% followed by boric acid
at 0.25%, while the lowest value was ob-
tained with untreated trees. Simular re-
sults were obtained in the second season.

From the abovementioned results, it
could be concluded that spraying potas-
sium citrate at 0.3% alone raised potas-
stum c¢ontent in the leaves. Meanwhile,
the presence boric acid at any concentra-
tion increased nitrogen, potassium and
boron content specially when sprayed at
0.3%. On the other hand, the presence
sucrosg at any concentration in the same
solution with potassium citrate improved

nitrogen and potassium content in the
leaves. These results are in agreement
with those reported by Abd EV-Migeed ez
al (2000) on Hamlin orange, Mostafa ¢t
al (2001) on LeConte pear and Osman
(1999} and Abd El-Migeed et al (2002)
on olive trees.

Fruit set

Table (2) shows that all treatments
significantly increased fruit set num-
ber/panicle compared with contro! trees
in both seasons of the study. Generally,
spraying potassium citrate enhanced fruit
set mumber. In this respect, potassium
citrate combinad with boric acid at 0.5%
gave the highest value of fruit set, while
untreated trees gave the lowest number.
This was true in the two studied seasons.

Fruit drop percentage

In Table (2) results revealed that fruit
drop percentage was significantly af-
fected by different treatments in the two
seasons. In the first season, spraying po-
tassium citrate alone or combined with
boric acid or sucrose significantly re-
duced fruit drop percentage than the con-
trol. However. the lowest value of fruit
drop was obtained when trees were
sprayed with sucrose at 10%. Similar
trend was obtained in the second season.

Fruit retention

Data in Table (2) indicated that
number of fruit retained/panicle until the
harvest date was significantly affected by
treatments in both studied seasons. Itis
clear that tress treated with boric acid
specially at 0.5% + potassium citrate gave
the higher numbers of fruit retention at
mature stage in both secasons compared
with the other treatments.
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Table 2. Fruit set, fruit drop, fruit rciention and yield as number and weight of fruits/ tree of Fagri Kalan mango as

affected by potassium, boron and sucrose sprays in 2001- 2002 scasons

r

at 3% level

Frait set Fruit drop Fruit retention No. of fruits Yield (kg)
Treatments /panicle (%) /panicle /tree /tree
2001 2002 2001 2002 2001 2002 2001 2002 2001 2002
Control d ¢ a a d d d d f d
5.90 6.47 84.3 90.73 (.93 0.57 23.70 18.0 9.02 7.13
Potassiuin citrate a C b b bc c bc c d C
0.3% 1043 993 79.13 85.5 217 1.43 393 42.0 1581 18.52
g ‘;‘,‘;Sf ;‘;‘d‘;‘:;?g ab b b b ab b b b c b
’ 00 259 1627 11.37 76.93 8496 2.37 1.70 40.0 48 67 17.55 21.89
L0
Potassium citrate a a b be a a a a a a
o o
03 /"Bb;zc aed 1S3 1270 7630 8293 250 217 513 S7.3 2528 3444
Potassium citrate ¢ d b bc c C c c e c
0.3%+ sucrose 3%  7.77 8.00 75.20 84.16 1.90 1.27 36.0 40.0 14.97 17.87
Potassium citrate bc b b C be a b a b a
0.3%+ sucrosel0% 8.80 11.47 74.17 8193 213 2.07 40.0 55.0 18.99 32.33
Significance s. s . . s. S 3 s, s s

Means |- - ing the same letter(s) within a column are not significantly different at 5% level

ofuepy Jo Liranonpoid Suiaoidug
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From the above results, it could be
concluded that the presence of potassium
citrate and boric acid together in the same
solution had a positive effect on increas-
ing fruit set, fruit retention and decreasing
fruit drop. This may due to the improving
effect of such treatments on nutritional
status of the trees specially potassium and
beron, which reflected on increasing fruit
set and fruit retention. In this respect, Qin
(1996) and Hassan (2000) reported that
1t seems that the improvement in fruit set
% could be explained as a result to in-
crease pollen grains germination and
pollen tube elongation due to boron
treatments.

The previous results are agreed with
those obtained by Nunez & Davenport
(1986), Sharma ef al (1990), Oosthuyes
(1993) and (1996) who reported that
spraving mango trees with potassium
increased fruit set, fruit retention and re-
duced fruit drop.

Yield

It is clear from Table (2) that yield as
number of fruits and weight (kg) per tree
were significantly increased by all treat-
ments compared with the control. How-
ever, number of fruits/tree was improved
and reached the maximum (51.3 and 373
fruits/tree) in the first and second season,
respectively, when trees sprayed with
potassium  citrate combined with boric
acid at 0.5%. Meanwhile, control re-
corded (23.7 and 18.0 fruits/tree) in both
seasons, respectively.

As for yield as kg/tree, the same
treatment  recorded the highest yield
weight (25.28 and 34.44 kgitree) in the
first and second seasons. respectively.
The lowest yield weight was obtained
with the untreated trees, since it recorded

9.02 and 7.13 kg/tree in the first and sec-
ond season, respectively. '

From the previous results, it isclear
that yield as weight or number of
fruits/tree was increased and reached the
maximum by spraying trees with potas-
sium citrate combined with boric acid
specially at 0.3%. This may due toin-
crease fruit set; fruit retention, average
fruit weight and reducing fruit drop as a
result to potassium and boron applica-
tions.

These results are in line with those
obtained by Oosthuyes (1993) on mango,
Abd El-Migeed ef al (2006) and Saleh
al (2001) on orange and Abd El-Migeed
et al (2002) on olive. who reported that
yield of mango and orange were in-
creased by potassiom application and
yield of olive was increased by boron
application.

Fruit characteristics

Table (3) shows the effect of different
treatments on Physical and chemical
properties of Fagri Kalan mango fruits.

a- Physical properties

Results indicated that lemgth and
width of fruits, also fruit and flesh weight
of Fagri Kalan mango were significantly
increased and recorded higher values
when trees sprayed with potassium citrate
+ boric acid at 0.5% followed in the
decreasing order by other treatments.
Meanwhile, untreated trees recorded the
lower values for these parameters. This
was true in both studied seasons. On the
contrary, this treatment reduced peel
and seed weight than the other treatments
in both seasons. However, the differences
for peel weight were significant in

Annals Agric. Sci., 48(2), 2003
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Table 3. Physical and chemical properties of Fagri Kalan mango fruits as affected by potassium, boron and sucrose sprays
in 2001-2002 seasons

Fruit length Fruits width Fruil weight Peel weight Seed weight Flesh weight TS.S. Acidity
Treatment (em) {cm) (gm) (gm) (gm) (&m) (%) (%)
2001 2002 2001 2002 2001 2002 2001 2002 2001 2002 2001 2002 2001 2002 2001 2002
Control e d e e d ¢ a a a d c d e
11.80 1230 577 6.27 379 396 64.0 763 45.7 49.7 270 270 17.4 18.3 0.26 0.27
Potassium d d d d od b b b Y cd b cd d
citrate 0.3% 12.33 12.53 6.50 6.73 403 440 60.3 65.7 443 48.0 298 320 175 1%.1 0.26 0.28
Potassium
citrate 0.3% c c be b be b c cd a be b be c
+boricacid 1280 13.50 670 123 439 450 557 613 433 47.0 340 341 80 206 027 030
0.25%
Polassium
citrale 0.3% a A a a a a e ¢ b a a a b
+ boric acid 1407 1457 747 7.57 494 601 477 57.7 377 46.0 409 4908 197 213 0.28 0.31
0.5%
Polassium
citrate 0.3% cd c c c cd b b c a cd b b be
+ sucrose 12.53 1363 6.63 7.10 416 446 59.3 63.0 447 477 312 336 18.5 208 027 0,28
5%
Potassium
citrate 0.3% b b b b ab a d d b ab a a a
+ sucrose 1377 1410 G6.80 7.33 473 588 527 60.0 397 46.3 381 481 199 220 0.29 .32
10%
Significance s. S S. s s S s §. NS S s S S. NS NS
at 5% level

Means having the same letter(s) within a column are not significantly different at 5% level
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both seasons, while the significance was
found only in the first season for seed
weight,

b- Chemical properties

Total soluble sclids percentage in
Fagri Kalan fruits was significantly af-
fected by treatments. This parameter was
gradually  increased through different
treatments  than the control. In this re-
spect, potassium citrate + 10% sucrose
gave the higher values (19.9 and 22.0%)
i the first and second season, respec-
tively,

Concerning  acidity in the fruits, there
were no differences between treatments
in the two seasons of the study. However,
acidity percentage ranged between (0.26
- 0.29%) in the first season and (0.27 -
0.31%) in the second season.

The previous results revealed that
spraying potassium citrate + boric acid
improved physical and chemical proper-
ties of Fagri Kalan mango fruit compar-
ing with the other treatments. These re-
sults are in harmony with those obtained
by Bhuyan and Irabagon (1992),
Oosthuyes (1993) and (1996) on mango,
Qin (1996), Abd El-Migeed ef al (2000)
and Saleh e al (2001) on orange who
reported that average fruit weight, fruit
size, peel thickness, juice weight, juice %
and TSS were improved by potassium or
boron application.

From the abovementioned results, it
could be concluded that spraying Fagri
Kalan trees once at full bloom with potas-
sium citrate at 0.3% combined with boric
acid at 0.5% was the promising treatment,
since it increased nitrogen, potassium and
boron content in the leaves and improved
fruit set, fruit retention, vield as number
of fruits or weight/trec. Also it increased

length, width of fruit, flesh and fruit
weight and enhanced total soluble solids.
On the contrary, it reduced fruit drop and
weight of peel and seed comparing with
the other treatments including the control.
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