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This study aimed to investigate the influence of argel and
micro-elements foliar applications on flowering, fruit set
and fruit retention in vegetatively malformed ‘Kent” mango
cultivar, following an immediate = comprehensive
malformation combating treatment. The comprehensive
treatment counteracted malformation successfully as
symptoms of the malady were not detected in all trees
including the control. The foliar application of either argel
plus Mn, Mn or argel alone, increased the number of
flowering branches significantly. Compared to the control,
all foliar treatments of argel and micro-elements resulted in
significant increase in fruit set. The number of fruits
retained per panicle 16 weeks after treatments was
significantly increased by argel + Fe or sole argel foliar
treatments. As the number of flowering branches and
number of retained fruits per panicle are among yield
enhancing components, these results may be used as a
baseline for further studies to improve productivity of

mangos under Sudan’s conditions.
© 2014 Sudan University of Science and Technology. All rights reserved

INTRODUCTION

The mango (Mangifera indca L.), a
native of India and South East Asia was
introduced to Sudan in the early years of
the last century. Currently it leads Sudan
horticultural exports. Most of the trees
are seedlings originated from the local
cultivar “Kitchener”.  Recently new
improved cultivars were introduced from

South Africa. However, symptoms of
vegetative malformation at nursery and
field stages were observed in these
introductions. Vegetative and floral
malformations were encountered in the
newly introduced cultivars in the mango
orchard of the College of Agricultural
Studies at Shambat, Khartoum North,
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Sudan. It is noteworthy that vegetative
or floral malformations were not
recognized among mango threats in
Sudan.

The malformation is a malady of mango
pathological and physiological disorders
that hamper normal vegetative growth
and lead to heavy yield losses in adult
trees. In its pathological part, the malady
was attributed to fungal infections
especially by different species and races
of Fusarium (Chakrabarty and Ghosal,
1989; Britz et al. 2002; Haggag et al.,
2010). The epidemiology of
malformation had been reported as one
of the most serious threats of mango in
several countries (Ploetz, 2001; Igbal
etal., 2004; Youssef et al., 2007). The
incidence was attributed to several
factors including variety, environmental
conditions and cultural practices (Kumar
and Chakrabarti, 1997; Haggag 2010).
Floral malformation appears in the
panicles causing negative impacts on
fruit  production  since  affected
inflorescences usually do not set fruit,
and is therefore a more serious problem
than vegetative malformation (Mahrous,
2004). Management  of  mango
malformation included removal of
affected vegetative and floral terminals
to reduce the intensity of malformation
(Ploetz et al., 2002), pruning followed
by use of chemicals (Yadav, 1999;
Barbosa-Martinez et al., 2002), and
spray with some plants extracts having
anti-fungal properties (Kumar et al.,
2007; Kumar et al., 2009).

The objective of this research was to
study the effects of micro-elements and
argel  (Solennostemma argel Del,
Haynne) applications on flowering, fruit-
set and retention in malformed 5 years
old trees of ‘Kent’” mango cultivar as
part of integrated management under the

conditions of Shambat, Khartoum North,
Sudan.

MATERIALS and METHODS

This study was conducted at the mango
orchard of the College of Agricultural
Studies, Shambat, Khartoum North,
Sudan, during November 2010 — March
2011. The trees were recent imports
from South Africa, with signs of
vegetative malformation expressed as tip
necrosis, twig-die back; rosette terminal
leaves growth and weak canopy growth.
Prior to experimentation, all trees
received the following common
treatments: Pruning of branches and
twigs 5 cm or more below tips with signs
of malformation to ensure white clean
tissue free of fungal infections, followed
by immediate spray with 50 mg/l Stroby
(acaricide-fungicide) to run-off to
prevent new incidents of fungal
infections, coupled with a soil dressing
dose of fertilizer composed of 100 g urea
(46% nitrogen) and 100 g calcium super
phosphate.

The single and combined effect of argel

stems powder, Fe and Mn micro-

elements were tested in spray form. The
treatments were:

1- Control (no spray).

2- Spray with cold water extract of
argel stems powder: 169 of ground
argel stems were soaked in a liter of
tap water for one hour and then
filtered with sash cloth for
immediate application.

3- Spray to run-off with 50 mg/l Fe
S04.7H,0.

4- Spray to run-off with 50 mg/l Mn
S0.4.5 H,0.

5- A combined spray to run-off with
cold water extract of argel stems
powder plus Mn: 16g of ground argel
stems were soaked in a litre of tap
water for one hour and then filtered

29 Sudan Journal of Science and Technology

(2014) vol. 15 No. 1

ISSN (Print): 1605 427x e-ISSN (Online): 1858-6716



with sash cloth. Then 50 mg/l of Mn
S04.5H,0 was added to the solution
for immediate spray.

6- A combined spray to run-off with
cold water extract of argel stems
powder plus Fe: 16g of ground argel
stems were soaked in a liter of tap
water for one hour and then filtered
with sach cloth. Then 50 mg/I of Fe
S0,4.7H,0 was added to the solution
for immediate spray.

7- A combined spray to run-off with Fe
+ Mn: In a litre of tap water, 50 mg
of Fe SO4,.7H,O + 50 mg of Mn,
SO4. 7H,O were dissolved and
sprayed together.

In each experiment, there were 7 blocks
and in each block one tree was
considered a replicate of each treatment
A 10 litre manual sprayer was used for
the sprayings. Data were collected for
flowering parameters 40 days after
application, fruit set (60 days after
application), and fruit retention (14 and
16 weeks after application). The
measurements  were:  Number  of

flowering branches/tree to determine
percentage, number of secondary spikes
within inflorescence, number of tertiary
spikes within inflorescence, length of
inflorescence (cm), length of secondary
spikes  within inflorescence (cm),
distance between successive secondary
spikes (cm), number of flowers/ tertiary
spikes, number of fruits set per
inflorescence and number of retained
fruits per inflorescence after fruit set.
Data were subjected to analysis of
variance for the randomized complete
block design, and means were separated
by Duncan’s multiple range test at 95%
confidence limit using MStatC computer
program.

RESULTS

The foliar application of either argel plus
Mn, Mn or argel alone, increased the
number  of  flowering branches
significantly, and the opposite was
encountered upon spraying with a
combination of Fe + Mn, compared to
the control (Table 1).

Table 1: Effect of argel and micro-elements on percentage of flowering branches in
“Kent” mango cultivar, 40 days after application

Treatment Percentage of flowering branches

Control 71.71c

Argel 83.57ab

Fe 77.00bc

Mn 85.71a

Argel +Fe 68.57cd

Argel +Mn 87.86a

Fe+Mn 61.00d

Means followed by the same letter(s) within the same column are not significantly different at
P=0.05.

Table (2), illustrates the effects of argel sp!ke and _the number of secondary
and micro-elements on the spikes per inflorescence. However, the

characteristics of the inflorescence. The
untreated control was not exceeded by
any treatment for the length of the main

number of tertiary spikes was increased
significantly by the combined Fe + Mn
treatment, followed by the single Mn
treatment, while the least number of
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tertiary spikes was recorded for the
control. The length of secondary spikes
was best upon spray with Fe, although it
did not differ significantly from the
control or the Mn treatment. The
distance between secondary spikes was

increased significantly by the single
applications of either argel or Fe, and the
combination of the two resulted in slight
insignificant decrease from their single
effects.

Table 2: Effect of argel and micro-elements on the characteristics of inflorescence in
“Kent” mango cultivar, 40 days after application

Treatment Length of No of No of Length Distance
main spike secondary tertiary of between
(cm) spikes spikes secondary secondary
spikes (cm) spikes (cm)
Control 29.00a 26.82a 6.42d 6.84ab 3.87b
Argel 23.39hc 23.86ab 7.71bcd 3.75d 4.14a
Fe 26.86b 24.43ab 7.42cd 7.22a 4.15a
Mn 23.66hc 22.86b 9.00b 6.84ab 3.21c
Argel +Fe 28.46a 23.57ab 8.25bc 5.22¢c 4.00ab
Argel +Mn 25.80bc 22.86b 7.57bcd 4.47cd 3.55hc
Fe+Mn 23.19c 22.71b 13.43a 5.77bc 3.80bc
CV% 14.72 12.97 14.74 20.26 13.59

Means followed by the same letter(s) within the same column are not significantly different at

P=0.05.

The number of flowers in tertiary spikes
is presented in Figure (1). The number
was significantly increased by the
combined treatment of argel and
Mn.According to Figure (2), all foliar
treatments increased fruit set
significantly compared with the control.
Retention of these fruits in presented in
Table 3. Retention in reading 1 i.e. 14
weeks after application, was high in

trees treated with argel alone. In reading
2 (16 weeks after application), the
highest number of fruits per panicle was
obtained from the combined argel + Fe
treatment, which was not significantly
different from the single argel treatment.
It is worthy to note that the least number
of retained fruits was recorded for the
control.

Nurrber of floners

Control Argel Fe

Argel+Fe Argel+Mn Fe+Mn

Figure 1: The effect of argel and micro-elements on the number of flowers per
tertiary spikes in Kent mango cultivar 40 days after application
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Figure 2: Effect of argel and micro-elements on fruit-set in “Kent” mango cultivar
60 days after application

Table 3: Effect of argel and micro-elements on fruit retention in “Kent” mango

cultivar 14 and 16 weeks after application

Treatments Number of retained fruits per panicle
Reading 1 Reading 2
(14 weeks) (16 weeks)
Control 5.00cd 1.71d
Argel 7.14a 3.64ab
Fe 5.86bc 2.71bc
Mn 4.29de 2.42cd
Argel +Fe 6.29ab 4.28a
Argel +Mn 3.57e 3.00bc
Fe+Mn 5.43bc 3.28bc
Means followed by the same letter(s) within the same column are not significantly different at
P=0.05.
DISCUSSION growth substances. Manganese (Mn) is

Malformation increases the number of
male flowers in an inflorescence and the
ovary of malformed bisexual flowers is
exceptionally  enlarged and  non-
functional with poor pollen viability or
either sterile or, if fertilized, eventually
abort (Shawky et al., 1980 and Ploetz,
2004). Affected panicles either do not
set fruit or abort fruit shortly after they
have set leading to yield reduction
(Ploetz, 2001).

Micronutrients have roles in the
functioning of the genetic apparatus and
several are involved with the activity of

one of the most important microelements
and has been included in the majority of
plant tissue culture media. In this study
Mn combined with argel increased the
number of flowers per tertiary spike.
Such a character is a reflection of active
growth. The most probable role for Mn
is its involvement in the structure of
metalloproteins involved in respiration
and photosynthesis (Clarkson and
Hanson, 1980). It is known to be
required for the activity of several
enzymes, which include decarboxylases,
dehydrogenases, kinases and oxidases
and superoxide dismutase enzymes
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(George et al.,, 2008). Manganese is
necessary for the maintenance of
chloroplast ultra-structure. Because Mn
(1) can be oxidized to Mn (1V),
manganese plays an important role in
redox reactions. The evolution of oxygen
during  photosystem Il of the
photosynthetic process is dependent on
Mn containing enzyme and is
proportional to Mn content (Mengel and
Kirkby, 1982; Shkolnik, 1984).

In plants, iron is primarily used in the
chloroplasts, mitochondria and
peroxisomes of plants for effecting
oxidation/reduction (redox) reactions.
The element is required for the
formation of amino acids acting as
precursors of chlorophyll and its
deficiency leads to marked leaf
chlorosis. Iron is also a component of
ferredoxin proteins, which function as
electron carriers in photosynthesis.
Nevertheless, Minessey et al., (1971).
Reported successful use of Fe for the
control of mango malformation.

The single and combined treatments of
argel and micro elements on Kent mango
trees were capable of inducing higher
number of flowering branches than the
control. Argel alone or its combination
with Fe almost performed alike as
inhibitors of fruit drop in advanced fruit
developmental stages. This advantage of
fruit retention after set would end in
higher yield per tree. The result might be
attributed to the growth regulator-like
effect of argel as proposed by Idris et al.,
(2011). Besides, argel chemical
composition might be rich in micro
elements, thus resembling the individual
effect of the micro elements. The
beneficial effects obtained in this study
upon use of stems powder is an
additional advantage to the agro-uses of
argel as the preceding studies were based

on leaf uses only. The response to the
foliar applications of argel and
microelements might be attributed to soil
pH as the orchard’s soil was calcareous
with a pH of 8.2; therefore unavailability
of micro-elements to plants roots is
expected. This would also raise a
question on the content of argel stems
powder and whether they provide
adequate quantities of micro elements to
correct the possible deficiencies if any.
The organic composition of argel might
be responsible for the beneficial
responses  resulting  from  argel
applications. It is noteworthy that
analytical organic and biochemical
studies related to the agricultural uses of
argel are lacking. In conclusion, better
flowering and fruit retention attributes
were obtained by sprays of cold water
extracts of argel stems and micro-
elements. These attributes are among
yield enhancing factors and these
practical results can be used as baseline
for further studiesaiming to improve
mango productivity in Sudan. However,
progress on the agricultural uses of argel
necessitate urgent definition of chemical
constituents of its leaves and stems to
fascilitate better interpretation of the
beneficial responses gained from such
applications. For Further confirmation,
these results can be tried on other fruit
trees.
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