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Improving Canino Apricot Trees Productivity by Foliar Spraying with Polyamines
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Abstract: The influence of spraying polyamines putrescine (Put) spermine (Spm)  on yield and fruit
Physical and chemical characteristics of Canino apricots cultivar was studied in the conduct experiment
during two successive seasons 2008 and 2009 at private orchard located at Al-Khatatba district, Minofiya
governorate, Egypt. Results indicated that, spraying polyamines (Put) and (Spm) commonly increased yield,
fruit weight, and fruit volume compared to control. In addition, fruits of trees treated with both (Put) and
(Spm) had a significantly higher soluble solids concentration (SSC) and it was firmer than fruits of control
trees. Whereas, fruit acidity was lower than control at all polyamines treatments, but derived results
indicated that SSC/Acidity ratio was higher in all Put and Spm treatments compared to control. Putrescin
at10-5 mM significantly effective treatment of all polyamines treatments. Present study can lead to
conclude that spraying of polyamines significantly affect yield, and Physical and chemical characteristics
of Canino apricots cultivar, and it is recommended to apply cultural practices for enhance production and
improve fruit quality of apricot trees orchards.
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INTRODUCTION

Apricot (Prunus armeniaca) is an important fruit
crop believed to have originated in china. It’s one of
the most important crops in Egypt, where the total
cultured area is 18061 Feddans produced about 6.81
Tons/Feddan with total production 106165 Tons
according to statistics of Ministry of Agriculture,
Egypt[1].

Aliphatic polyamines i.e., spermidine (Spd),
spermine (Spm), and their obligate di-amine precursor
putrescine (Put) are poly cationic compounds of low
molecular weight that have been proposed to be a new
category of plant growth regulators or secondary
hormonal messenger, and are implicated in a wide
range of plant physiological processes such as
morphogenesis, flower differentiation and initiation,
pollen viability, root growth, somatic embryogenesis,
anti-senescence, and biotic/a biotic stress responses[2,3,4].

Polyamines have been suggested to be associated
with cell division. Therefore, they can be utilized to
regulate fruit development. Accumulating evidences has
showed that endogenous polyamine is an important for
pollen germination and pollen tube growth[5,6]. Also, the
effect of polyamines has been ascribed to increase
viability of ovule and prolonged pollination period,
inhibition of enzymes involved on ripening or
inhibition of ethylene synthesis[7]. Bagni et al.[8]

informed that, biosynthesis of polyamines took place
before pollen tube emergence. Moreover, polyamines

are involved in flowering and fruit development.
Putrescine enhanced pollen tube ovule penetration and
delayed ovule senescence without affecting flower
ethylene production[9,10]. Singh and Singh[11] reported
that polyamines applied at full-bloom caused higher
fruit retention than those used before anthesis. In
addition, the application of exogenous polyamines to
peaches under field conditions, before the onset of
autocatalytic ethylene production, delayed and reduced
it[12]. Factors associated with maturity and qualities
were also affected to variable degrees.

The influence of polyamines in increasing fruit set
has been observed in apple and pear[9,10,13,14,15].
Moreover, Biasi and Bagni[16] and Costa and Bagni[13]

reported that exogenously applied of polyamines had
been effective for increasing fruit set and yield of
Litchi, and Olives; also it is effective for fruit set and
retention of Mangoes, and improving embryo
development of grapes. In addition, since polyamines
especially (Spd) and (Spm) share the same precursor.
Polyamines have demonstrated their functions for
delaying maturing and ripening in apricot[17] and
grapes[18] inhibiting abscission and reduced fruit
drop[19,20] delaying flesh softening or increasing firmness
in peach[12] and nectarine[21]. Franco-Mora et al.[15]

reported that, putrescine had an effect on flesh
firmness, and delayed fruit softening on pear. Also,
flesh softening was delayed by polyamine treatments of
peaches[12]. Additionally, putrescine infiltrated in ripe
peaches increased flesh firmness, thus reflecting a delay
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in the ripening process[22]. On the other hand, all the
concentrations of putrescine had an effect on flesh
firmness; also, titratable acidity of polyamines treated
fruit was significantly higher than that of control. Both
putrescine and spermidine significantly reduced fruit
soluble solids concentration (SSC) without any
differences among concentrations. The SSC/acidity ratio
was reduced to a comparable extent by all polyamines
treatments as compared with controls[21]. Bregoli et
al.[12] observed that, flesh softening of peaches was
delayed by all the polyamines treatments.

The aim of this study is trying to overcome low
productivity of apricot trees resulted from poor pollen
grains germination and slowly pollen tube growth,
increased the percentage of fall flowers, and reduced
the percentage of fertile fruits as it mentioned before
the effect of polyamines in different physiological
process. We try to open a new avenue for employing
polyamines to regulate or control flowering, fruit
setting, and ripening of apricot trees.

MATERIALS AND METHODS

The present investigation was carried out during
two successive seasons at 2008 and 2009 on Canino
apricot trees budded on seedling rootstocks, at a private
orchard located at Al-Khatatba district, Minofiya
Governorate, Egypt.

Trees were about 8 years old planted 5 x 6 meter
apart in sandy soil. The selected trees were healthy,
uniform in shape and size. Orchard was under drip
irrigation system, and the trees received their normal
cultural practices which usually applied in commercial
orchards.

A complete randomized block design was used
statistically where the following treatments were
involved:
1- Spraying putrescine (Put) solution at three

concentrations:
(Put1= 10-3, Put2=10-4, Put3=10-5) mM.

2- Spraying spermine (Spm) solution at three
concentrations:
(Spm1=10-3, Spm2=10-4, Spm3=10-5) mM.

3- Spraying tap water as control.
All treatments were replicated three times where

one tree per each replication was sprayed at full-bloom
in each season with solution till run off. Triton as a
wetting agent at 0.1% concentration was added to all
spraying solutions as well as tap water in the control.
The following parameters were recorded through the
two seasons of the investigation:

1-Yield:
The yield expressed as weight of fruit/tree (Kg)
attained at harvest stage at the end of May.

2-Fruit physical characteristics:
Sample of 30 mature fruits were taken from each
replicate tree of each treatment and determined the
physical characteristics [Fruit weight (gm), fruit
volume (cm3), specific grafity (gm/cm3), fruit
diameter as length and width (cm), fruit shape
index (L/W), fruit firmness (Lb/inch2) by using a
Magness Taylor pressure test 5/16 inch plunger].

3-Fruit chemical characteristics:
A juice of fruit samples were used to determined
chemical characteristics [soluble solids
concentration (SSC) by using a hand refract-meter,
fruit acidity according to (A.O.A.C[23], T.S.S/Acid
ratio].
The data were subjected to analysis of variance

and the method of Duncan’s[24] was used to
differentiate means.

RESULTS AND DISCUSSION

1-Yield: The effect of both putrescine and spermine
treatments on yield of Canino apricot trees through the
two seasons of study showed in Fig. (1). It’s clear that
all treatments were significantly highest in fruit yield
compared to control in the two seasons.  The highest
fruit yield was observed with spraying Putrescine at 10-

5 mM   (33.64, and 34.60 Kg/tree, in both seasons,
respectively). Mean while, the lowest fruit yield was
obtained from control trees which recorded 25.34 and
26.01 Kg/tree in the first and second seasons
respectively.

Fruit physical characteristics:
a)Fruit weight, volume, and specific Gravity: weight
of Canino fruits were presented in Fig. (2). Data
revealed that all spraying polyamines significantly
affected on fruit weight as compared to control trees
during the two seasons. The highest fruit weight was
obtained by spraying Spm at 10-3 mM in the first
season (35.36 gm) and Put at 10-5 mM in the second
season (33.66 gm). Whereas, control treatment recorded
the lowest fruit weight (25.99 and 25.10 gm in both
seasons respectively).

Concerning to fruit volume, it was evident from
the data presented in Fig. (3) that fruit volume was
significantly increased by different treatments as
compared to control. Spraying Spm at 10-3mM and Put
at 10-4mM in the first and second seasons recorded the
highest fruit volume since it was 34.33 and 34.50 cm3

in for Spm at 10-3 mM at first season and Put at the
second season, respectively. On the other hand, control
treatment recorded the lowest fruit volume 27.67 and
25.27 cm3 during both studies seasons, respectively.
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Regarding specific gravity, data showed in the Fig.
(4) cleared that specific gravity was not affected
significantly by different treatments and there was no
constant trend due to different treatments in both
seasons of study.

b)Fruit dimension, and Shape Index: Data in Fig. (5)
reveal that fruit length was not affected significantly by
different treatments in the first season; Meanwhile,
treatments significantly affected in fruit length in the
second one. The highest fruit length in the second
season was recorded by spraying Put at 10-3 and  10-4

mM (3.95 and 3.95 cm, respectively). Contrary, control
trees had the lowest fruit length (3.05 and 3.02 cm in
both studied seasons respectively).

As for fruit width, results in Fig. (6) indicate that
fruit width had the same trend of fruit length in the
first season. Whereas, all treatments were increased
fruit width in the second season as compared to
control. Spraying Put at 10-5mM recorded the highest
value of fruit width (3.88 and 3.86 cm in the two
seasons, respectively); while control trees recorded the
lowest fruit width (3.01 and 3.12 cm in the first and
second seasons respectively).

Regarding fruit shape index, data presented in Fig.
(7) reveal that fruit shape index  was not affected
significantly by different spraying treatments, and there
was no clear trend developed for all spraying
treatments in the two seasons of study.

c)Fruit firmness: Fruit firmness values (Fig. 8)
demonstrate that all treatments significantly increased
fruit firmness during the both seasons as compared to
control. However, spraying Put at 10-5 mM recorded the
highest firmest fruits (13.10 and 13.60 Lb/inch in the
two seasons respectively). On the contrast, the lowest
firmest fruits obtained by control trees which recorded
9.27 and 9.20 Lb/inch in both seasons of study
respectively.

Fruit Chemical characteristics: Data presented in Fig.
(9) show that all spraying treatments were significantly
affected on SSC in fruit juice in the two studied
seasons as compared to control. The highest SSC was
obtained by spraying trees with Put at 10-5mM in the
first season (15.53 %) and Spm at 10-4mM in the
second one (15.73%). On the other hand, control trees
recorded the lowest SSC (4.41 and 5.17% in the both
seasons respectively).

Concerning data of total acidity (%), Fig. (10)
shows that total acidity of Canino fruits juice was
decreased significantly by different spraying treatments
comparing with control trees. The lowest total acidity
of fruit juice was observed by spraying trees with Spm
at 10-5 mM in the first season (1.82%) and Put at 10-5

mM in the second season (1.57%). Meanwhile, control

trees recorded the highest total acidity (2.89 and
2.80%) in the two seasons of study, respectively.

As to SSC/Acidity ratio, data showed in Fig. (11)
reveal that different spraying treatments significantly
affected SSC/acidity ratio comparing with control trees.
The highest SSC/Acidity ratio was obtained by
spraying Put at 10-5mM (8.01 and 9.33 in both seasons,
respectively). In the interim, control trees had the
lowest SSC/Acidity ratio (4.41 and 5.17 in the two
seasons respectively).

Discussion and Conclusion: The general positive
effects observed at this study on yield and fruit
characteristics of apricot fruits as a result of applying
polyamines could be attributed to enhancement effects
of polyamines applications on floral developments
which resulted on both fruit set and fruit yield. In
addition, accumulating evidences has showed that
endogenous polyamine is an important for pollen
germination and pollen tube growth[5,6]. Furthermore,
putrescine enhanced pollen tube ovule penetration and
delayed ovule senescence without affecting flower
ethylene production[9,10]. Also, the effect of polyamines
has been ascribed to increase viability of ovule and
prolonged pollination period[7]. Bagni et al.[8] informed
that, biosynthesis of polyamines took place before
pollen tube emergence. On the other hand, the
influence of polyamines in increasing fruit set has been
observed in apples, and pears[9,10,13,14,15]. The same
results were reported by Biasi and Bagni[16] on Litchi
and Costa and Bagni[13] on Olives.

As fruit characteristics, our abovementioned results
cleared that application of polyamines had a positive
effect in fruit physical and chemical characteristics this
effects were agreement with results obtained by Bregoli
et al.[12] in peach and Torrigiani et al.[21] in nectarine.
In the initial stage of fruit development, active cell
division occurs, which possibly needs sufficient
polyamines. At the later stage of fruit development,
cell division gives way to cell enlargement, in which
polyamine synthesis is reduced. On the other hand,
decrease in polyamines at the late stage of fruit
development has been regarded as a signal for fruit
ripening. Moreover, since polyamines (especially Spd
and Spm) share the same precursor, with ethylene,
polyamines have demonstrated their function for
delaying maturing and ripening in apricot[20], delaying
flesh softening or increasing firmness in peaches[12],
nectarine[21] and pear[15].

Bagni et al.[8] reported that apple fruits treated with
Spm and Put reached higher sugar content.  While,
Plum fruits treated with 1mM Put showed lower
soluble solutions and tetratable acids[25]. On the other
hand, Kramer et al.[26] reported that the reasons for
polyamines modifying soluble solutions and titratable
acids remain unclear. 
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Fig. 1: Effect of Putrescine (Put) and Spermine (Spm) Treatments on Yield (Kg/tree) of "Canino” Apricot Trees.
 

Fig. 2: Effect of Putrescine (Put) and Spermine (Spm) Treatments on Fruit Weight (gm) of "Canino” Apricot
Trees.

Fig. 3: Effect of Putrescine (Put) and Spermine (Spm) Treatments on Fruit Volume (cm3) of "Canino” Apricot
Trees.

Fig. 4: Effect of Putrescine (Put) and Spermine (Spm) Treatments on Fruit Specific Grfity (gm/cm3) of "Canino”
Apricot Trees.
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Fig. 5: Effect of Putrescine (Put) and Spermine (Spm) Treatments on Fruit Lengrth (cm) of "Canino” Apricot
Trees.

Fig. 6: Effect of Putrescine (Put) and Spermine (Spm) Treatments on Fruit Widtht (cm) of "Canino” Apricot
Trees.

Fig. 7: Effect of Putrescine (Put) and Spermine (Spm) Treatments on Fruit shape Index of "Canino” Apricot
Trees.

Fig. 8: Effect of Putrescine (Put) and Spermine (Spm) Treatments on Fruit Firmness of "Canino” Apricot Trees.
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Fig. 9: Effect of Putrescine (Put) and Spermine (Spm) Treatments on Fruit Soluble Solids Concenteation (SSC%)
of "Canino” Apricot Trees.

Fig. 10: Effect of Putrescine (Put) and Spermine (Spm) Treatments on Fruit Total Acidiy (%) of Canino Apricot
Trees.

Fig. 11: Effect of Putrescine (Put) and Spermine (Spm) Treatments on Fruit SSC/acidity Ratio of Canino Apricot.

From the abovementioned results, it could be
concluded that Canino apricot trees grown under sandy
soil conditions greatly respond to foliar spraying with
polyamines to enhance production and improve fruit
quality.
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