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ABSTRACT

This experiment was carried out during 2014 and 2015 seasons on 'Canino’
apricot trees grown in sandy soil under drip irrigation system in a private farm at El-
Bostan region in Behera governorate, Egypt to study the effect of foliar spraying with
Yeast (0.1 and 0.2%), Benzyladenine (50 and 100 ppm), GA3 (50 and 100 ppm), Boric
acid (25 and 50 ppm) and flower power (2 and 4%) at full bloom stage on fruit set and
fruit quality. Results showed that spraying '‘Canino' trees with BA at 100 ppm followed
by Boric acid (25 ppm) as well as GAz (50 ppm) gave the highest significant fruit set in
comparison to control. Fruit weight, volume, length, width and fruit flush weight were
significantly increased as result of GA; at 50 ppm, Flower power (4%) and GAsz (100
ppm) treatments respectively. Moreover, firmness of fruits obtained from BA at 50
ppm and Flower power at 4% treatments were significantly higher than control. The
data also reveal that applied treatments had no significant effect on fruit shape index
(L/W). Concerning the results of fruit kernel properties, it was noticed that, GAsz at 50
ppm, boric acid (25 ppm) and flower power (2%) treatments were more effective to
enhance 'Canion’ kernel properties. Treatments of BA at 100 ppm and Yeast at 0.1 %
as well as Flower power at 4% increased SSC (%) and SSC/acid ratio. However, all
treatments significantly decreased acidity percentage comparing with control fruits. It
can be concluded that, most of the studied parameters were enhanced with foliar
applications of GA3 at 50 ppm, BA at 100 ppm and Flower power at 4% at full bloom
stage of 'Canino’ apricot trees in comparison with control treatment.

Keywords: Canino apricot, Yeast, Growth regulators, Micronutrients, Fruit set, Fruits
attributes, Kernel properties.

INTRODUCTION

Apricot (Prunus armeniaca L.) is one of the most delicious and
commercially traded fruits in the world, and it is rich in mono- and
polysaccharides, polyphenols, fatty acids and carotenoids, glucosides,
volatile components and the plants displayed a high antioxidant effects.
Apricot fruits are consumed fresh and also produce dried apricot, jam and
jelly. Furthermore, kernels of apricot are used in production of oil,
benzaldehyde, cosmetics and aroma perfume (Yildiz, 1994 and Erdogan-
Orhan and Kartal, 2011). Several investigators have made trials to enhance
production and quality of apricot trees. In this respect, active dry yeast is a
natural safety biofertilizers and had a positive effect on fruit plants attributed
to its content of different nutrients, proteins, large amount of vitamin B and
natural plant growth hormones namely cytokinins, which simulates cell
division and enlargement (Fathy and Farid, 1996). It had a role in releasing
CO2 which directly improves photosynthesis (Ferguson et al.,, 1995) and it
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has a role in increasing auxin and cytokinin contents (Abou El-Yazied and
ady, 2012). In addition, its effectiveness in improving growth, nutrition status,
yield and fruit quality (Hafez, 2001; Fayed, 2010). Growth regulators had a
positive effect on tree fruiting. Since, gibberellins are essential endogenous
regulators of plant growth and development, including seed germination,
trichome development, stem and leaf elongation, flower induction, anther
development, developing pollen after anthesis, fruit and seed development
(Kamiya and Garcia- Martinez, 1999; Hedden and Phillips, 2000 and Singh et
al., 2002). BA (Benzyladenine) was used to promote pollen tube growth
(Voiatzis, 1993), stimulated cell division (Yuan and Greene, 2000) and
increase fruit volume and shape (Stern and Flaishman, 2004).

Micronutrients such as boron has effect on many functions of the
plant such as hormone movement, transport of sugars and carbohydrate
metabolism, protein synthesis, flowering, fruit set and pollen germination
specially its influences on the directionality of pollen tube growth (Khayyat et
al., 2007 and Hansch and Mendel, 2009). Furthermore, zinc (Zn) is an
essential trace element for plants, being involved in many enzymatic
reactions and is necessary for their vigorous growth and development,
regulating the protein and carbohydrate metabolism (Swietlik, 1999 and
Baghdady et al., 2014). Also, one of the reasons of low fruit set can be
deficiency of zinc, copper (Gursoz et al., 2010) and some other elements.
Like zinc, copper is a component of many enzymes in the plant and plays a
role in energy metabolism (Beede et al., 2005).

Thereupon, this study aimed to evaluate the effect of spraying
Canino apricot trees with dry yeast, plant growth regulators such as, BA and
GA; and some of micronutrients such as, Boric acid as a source of boron and
Flower power (as a source of Zn, B, Cu and Mo) at full bloom on fruit set and
fruit quality of Canino apricot fruits.

MATERIALS AND METHODS

The present investigation was carried out during two successive
seasons at 2014 and 2015 on Canino apricot trees budded on seedling
rootstocks, at a private orchard located at EI-Bostan region, Behera
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. The
experiment consisted of the following treatments: Canino trees were sprayed
at full bloom stage when 50% of flowers reach full opening (Pérez Pastor, et
al., 2004) with yeast at 0.1 and 0.2%, BA at 50 and 100 ppm, GA; at 50 and
100 ppm, boric acid at 25 and 50 ppm, flower power at 2 and 4% and water
only (control trees). Production of flower power consists of 4%Zn, 3%boron,
0.1% Cu and 0.002% Molybdenum (exported by Agriculture Katamy
Company from Kuwait). Treatments were arranged in complete randomized
block design and each treatment was replicated three times, since one tree
per each replication. The following parameters were recorded through the two
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seasons under the study: No of fruit set/m of shoot length, fruit physical
parameters such as weight (g), volume (cm®), firmness (Ib/inch?), length (cm),
width (cm), shape index (cm) and flush weight (gm), fruit bio-chemical
constituents like SCC (%), total acidity (%) and SCC/ acid ratio and weight
(cm), length (cm), width (cm) and shape index (cm) of kernel. Data over the
2 years were pooled for analysis. The two seasons were statistically
homogenized. The experiment was laid out as one factor randomized
complete block design combined over years. Significant differences among
treatments means were separated using LSD at 0.05 using M-Stat-C (ver.
2.10) according to Snedecor and Cochran (1989).

RESULTS AND DISCUSSION

Fruit set:

Data from Table (1, 2) reveal that all treatments increased average
fruit set (number/m of shoot length) compared with control, and spraying BA
at 100 ppm followed by boric acid (25ppm) as well as GA; (50 ppm) gave the
higher significant fruit set 17.55, 14.27 and 13.62/m, respectively than control
(i.e., 8.26/m). The results are agreement with findings of Yehia and Hassan
(2005) and Hegazi (2011) on 'Le Conte' Pears. Since concluded that BA
treatments (50,100 and 200 ppm) increased fruit set compared with control
trees.

The present results indicated increasing fruit set with boric acid
treatment compared with control trees may attribute to role of boron in
maintaining high pollen viability, germination and pollen tube cellulose
elongation (Hassan, 2000 and Garcia and Martinez, 2003). Fruit set was
increased by increasing concentrations of different treatments except
treatments of GA; and boric acid. This result is in line with obtained by Bolat
et al. (1999) and Zhao et al. (2011) on apricot, Tosun and Koyuncu (2007) on
sweet cheery and Acar et al. (2010) on pistachio. They disclosed that lower
concentrations of GA; stimulated pollen germination and tube growth than
higher concentrations.

The positive effects of active dry yeast to increase fruit set compared
with control trees could be explained as a result it is considered as a natural
source of cytokinins and improving net photosynthesis (Hashem et al., 2008).
In addition, micronutrients (mixture of Fe, Zn and Mn at 200ppm) treatment
exhibited highly significant increments in fruit set of Canino apricot trees
when compared with untreated trees (El-Badawy, 2013). Moreover, highest
fruit set % significantly was observed in foliar application of 6 g/l Zn compared
with control treatment (Etehadnejad and Aboutalebi, 2014).

Fruit physical properties:

It clear from Tables (1, 2) fruit weight, volume, length, width and fruit
flush weight of Canino was significantly increased due to applications of GA3
at 50 ppm, flower power (4%) and GAz (100 ppm), respectively compared
with that of control. These increaments may be to the role of GA; and Boron
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in increasing cell division and cell enlargement as well as faster movement of
simple sugar into fruit and the biosynthesis of carbohydrates and proteins
(Abd-EI-Motty et al., 2006 and Abd EI-Moneim et al., 2007).

Table 1. Effect of spraying yeast, BA, GA3, boric and flower power at full
bloom on fruit set, weight, volume and firmness of Canino
apricot variety (combined data of 2014 and 2015 seasons).

Treatments No. fruit set/m  Fruit weight  Fruit vo;ume Firr_nneszs
of shoot length (gm) (cm”) (Ib/inch?)
Yeast 0.1% 12.33 abc 25.93 f 23.33 de 8.07 bcd
Yeast 0.2% 12.49 abc 27.26 ef 28.83 bc 9.30 ab
BA 50 ppm 12.74 abc 28.00 def 29.83 bc 10.08 a
BA 100 ppm 17.55a 30.82 bcd 27.17 cd 9.67 ab
GA3 50 ppm 13.62 ab 35.32a 35.67 a 7.03 cd
GA3 100 ppm 10.98 bc 32.63 abc 31.83 ab 8.53 abc
Boric 25 ppm 14.27 ab 28.60 def 25.83 cde 497 e
Boric 50 ppm 13.36 abc 27.33 ef 2217 e 6.63 de
Flower Power 2% 11.24 bc 30.00 cde 29.33 bc 9.52 ab
Flower Power 4% 12.01 bc 33.76 ab 32.17 ab 9.97 a
Control 8.26 c 28.24 def 26.33 cde 6.83 cd

Any two means not sharing a common letter are significantly different (L.S.D at 5%).

Table 2. Effect of spraying yeast, BA, GA3, boric and flower power at full
bloom on fruit length, diameter, shape index and flush weight
of Canino apricot variety (combined data of 2014 and 2015

seasons).
. Fruit .

T Fruit Fruit width shape Frun_flesh

reatments length X weight

(cm) (cm) index (gm)
(cm)

Yeast 0.1% 3.58 bed 3.60 cd 0.99 b 23.82f
Yeast 0.2% 3.56 cd 3.54d 1.00 ab 25.18 ef
BA 50 ppm 3.62 a-d 3.63 bcd 1.00 ab 25.90 def
BA 100 ppm 3.80 ab 3.84 ab 0.99 b 28.66 bcd
GAS3 50 ppm 3.81la 3.88a 0.98b 3292 a
GA3 100 ppm 3.73 abc 3.52d 1.07a 30.40 abc
Boric 25 ppm 3.63 a-d 3.63 bcd 1.00ab  26.21 def
Boric 50 ppm 3.48d 3.45d 1.01 ab 25.22 ef
Flower Power 2% 3.65 a-d 3.79 abc 0.96b 27.90 cde
Flower Power 4% 3.80 ab 3.86 a 0.98 b 3151 ab
Control 3.52cd 3.58 cd 0.98 b 25.89 def

Any two means not sharing a common letter are significantly different (L.S.D at 5%).

The obtained results are in accordance with the finding of Qin et al.
(2008) on Katy apricot variety. They showed that, fruit growth was promoted
after applied with 50 mg/L GA; and 50 mg/L 6-BA: fruit length, diameter, fresh
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weight and fruit volume were all higher than control's, especially with GA3.The
cytological research indicated the reason promoting fruit size was an increase
of the number of fruit cells. Similar positive effects of GA; and boric acid
treatments on fruit weight, volume, dimensions, shape and flesh weight was
obtained on pear and pomegranate fruits (Yehia and Hassan, 2005 and Abou
Rawash et al., 2010). Furthermore, foliar spray by GA; blus BA recorded
maximum pear fruit growth (length and width) and volume (Kundu et al.,
2013). Moreover, highest fruit length and diameter of apple significantly was
observed in foliar application of 6 g/l Zn compared with control treatment
(Etehadnejad andAboutalebi, 2014).

As regard to fruit firmness, fruits obtained from BA at 50 ppm and
flower power at 4% treatments are significantly firmer than those of control.
This result is in compatibility with those mentioned by Hegazi (2011) on 'Le
Conte' pears. Who stated that treatment with BA at 100 ppm result in the
highest fruit firmness. Flower power substance which contains Zn, B, Cu and
Mo may be responsible for building and moving carbohydrates from leaves to
fruits and encourage the biosynthesis of cellulose which positively
strengthens the cell wall.

Concerning on fruit shape index (L/D), there were no significant
differences among treatments including the control except GA; at 100 ppm
and boric acid at 50 ppm which produced a significant elongated apricot fruits
(1.07 and 1.01 cm, respectively) compared with flatted control ones (0.98).
While, treatments of yeast at 0.2%, BA (50 ppm) as well as boric acid at 25
ppm produced a rounded fruits (i.e., 1.00 cm) and remained treatments
produced flatted ones (0.96, 0.98 and 0.99 cm). The explanation of elongated
apricot due to that the role of GA; and Boron in increasing cell enlargement
(Abd EI-Moneim et al., 2007) and active dry yeast considered as a natural
source of cytokinins which simulates cell division (Hashem et al., 2008). In
generally, increasing fruit physical characters may be attributed to the
improvement of fruit growth and uptake both Ca and B nutrients that
accelerate metabolic processes (Harhash and Abdel-Nasser, 2010).

Kernel physical properties:

With regard to the effects these treatments on kernel weight, length,
width and shape index (L/W) of Canino fruits, the data presented in Table (3)
indicated that, spraying with GAz; at 50 ppm was more effective to produce
the highest values of Canino apricot kernel weight (i.e., 2.40 gm), length (i.e.,
2.25 cm), width (i.e., 1.53 cm) followed by boric acid at 25 ppm. While kernel
shape index was increased by treated with flower power at 2% (1.62 cm)
followed by GAz at 100 ppm as well as control fruits (i.e., 1.61 cm).

Generally, it is also noticed that treatments of GA; and control followed
by boric acid and BA as well as flower power treatments enhanced kernel
physical properties. The increasing in kernel length, width might be attributed
to the increase in cell division and cell elongation caused by auxins and GA;
(Cleland, 1995 and Ranjan et al., 2003). These results are in agreement with
those reported by Arafat and El-Sayed (2014) on Picual olive. They
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concluded that, kernel weight and size was enhanced by foliar boron sprays
compared to the control fruits. Our findings are in line with which obtained by
Abd El-Motty et al. (2010) on Keitte mango, mentioned that spraying trees
with yeast (0.2%) at full bloom reduced seed weight comparing with the
control.

Table 3. Effect of spraying yeast, BA, GA3, boric and flower power at full
bloom on kernel weight, length, and width and shape index of
Canino apricot variety (combined data of 2014 and 2015

seasons).

Kernel Kernel

Treatments Kernel I Kernel shape

. ength : .
weight (gm) width (cm) index
(cm)

(cm)

Yeast 0.1% 1.99d 2.02 cd 1.38 cd 157 a
Yeast 0.2% 2.05d 2.08 bed 141 cd 157a
BA 50 ppm 2.11 bcd 2.14 abc 1.46 abc 154 a
BA 100 ppm 2.16 a-d 2.12 a-d 1.45 a-d 156 a
GA3 50 ppm 240 a 225a 153 a 1.56 a
GAS3 100 ppm 2.21 ad 221 ab 1.45 a-d 161la
Boric 25 ppm 2.39 ab 2.19 ab 1.51 ab 159a
Boric 50 ppm 2.09cd 2.00d 1.37d 153a
Flower Power 2% 2.08 cd 2.13 abc 1.41 cd 1.62a
Flower Power 4% 2.22 ad 2.18 ab 1.44 bed 1.58 a
Control 2.35 abcd 2.16 abc 1.45 cd 16la

Any two means not sharing a common letter are significantly different (L.S.D at 5%).

Fruit chemical properties:

Soluble solids content SSC (%), total acidity (%) and SSC/acidity ratio
are tabulated in Table (4). In this respect, SSC (%) differ among all
treatments including control, and treatments of BA at 100 ppm and yeast at
0.1 and 0.2% increased SSC (%) to maximum value (15.45, 14.52 and 14.27,
respectively). In this study, all treatments significantly decreased acidity (%)
comparing with control which had higher content of acidity. Treatments of BA
at 100 and Flower power at 4% as well as yeast at 0.1% significantly
increased TSS/acidity ratio compared with control.

The increment in SCC might be due to conversion of carbohydrate into
simple sugars (Rub et al., 2010) and SCC/acidity ratio might be due to
increase in SCC and decrease in acid. The enhancing effect of yeast
application might be due to secretion of cytokinins enhancing the
accumulation of soluble metabolites (Entian and Fréhlich, 1984) and it has
been reported to be rich source of vitamins and increased endogenous
phytohormones (Auxins and cytokinins) (El-Desoukey et al., 1998 and Mady,
20009).
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Table 4. Effect of spraying yeast, BA, GA3, boric and flower power at full
bloom on SCC, acidity and SCC/acidity ratio of Canino apricot
variety (combined data of 2014 and 2015 seasons).

Treatments TSS (%) Acidity (%) Tssr/:t(i:(')d'ty
Yeast 0.1% 14.52 ab 1.72 cd 8.47 ab
Yeast 0.2% 14.27 b 1.73 ¢ 8.31 bc
BA 50 ppm 14.20 bc 1.73 ¢ 8.22 bcd
BA 100 ppm 1545 a 1.71cd 9.06 a
GA3 50 ppm 13.52 bcd 1.77 ab 7.64 de
GA3 100 ppm 14.23 bc 1.74 bc 8.18 bcd
Boric 25 ppm 13.90 bcd 1.73 cd 8.08 bcd
Boric 50 ppm 12.93d 1.74 bc 7.47 e
Flower Power 2% 13.20 cd 1.69 de 7.85 cde
Flower Power 4% 14.10 bc 1.67e 8.50 ab
Control 14.03 bc 1.80 a 7.79 cde
Any two means not sharing a common letter are significantly different (L.S.D at 5%).
CONCLUSION

From this study, It may be concluded that most of measured
characteristics were improved with foliar application of GA; at 50 ppm, BA at
100 ppm and Flower power at 4% at full bloom stage of ‘Canino’ apricot trees
in comparison with control treatment.
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