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ABSTRACT

This study was conducted during 2015 and 2016 seasons to
examine the effect of nano versus normal boron on yield and
quality of the berries of Flame seedless grapevines grown under
Minia region conditions.

Treating Flame seedless grapevines three times by nano boron
at 0.0125 to 0.05 % or by normal boron at 0.025 to 0.1%
considerably improved berry setting %, yield per vine, cluster
weight as well as physical and chemical characteristics of the
berries relative to the control. Using boron prepared by
nanotechnology was superior than using it through normal methods
in this respect. The best results in regard to yield and berries
quality of flame seedless grapevines were obtained by treating the
vines three times by nano boron at 0.025%.
Keywords: nanotechnology —boron — yield — berries quality-
Flame seedless grapevines.

INTRODUCTION

In  Egypt, plantation  of
grapevines cv. Flame faces some
problems. The decline of the yield and
the inferior of quality aspects due to
uneven colouration of the berries in
the clusters are considered the main
drawbacks.

Boron is essential micronutrients
for all plants growth. It is important to
be available for the new reproductive
development tissues and vegetative

growth. Deficiency of boron in
grapevines has many symptoms
including shot berries, incidence,

dieback of the shoot tip, and yellow
parts of the vines (Marshner, 1995).
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During  flowering time  boron,
deficiencies can results in poor set
since it plays a main role in early
seasons, shoot growth and pollen
growth and tube germination which
are needed for fertilization process
and berry set (Mengel et al., 2001 and
Marschner,1995). Vines that suffer
from boron deficiency will have
cluster that set large number of shot
berries; also, low boron supply inhibit
flowering and seed development
(Mengel et al., 2001).

Boron had an outstanding and
promising impact on  growth,
flowering, berry setting, yield as well
as physical and chemical
characteristics of the berries in
various grapevine cvs. (Ali, 2000;
Farahat, 2008, Abd El-Gaber-
Nermean, 2009; El- Kady- Hanaa,
2011; and Abdelaal, 2012).

Nanotechnology is a promising
field of interdisciplinary research. It
opens up a wide array of opportunities
in various fields like medicine
pharmaceuticals,  electronics  and
agriculture.

The potential uses and benefits
of nanotechnology are enormous.
Investments in agriculture and food
nanotechnologies carry increasing
weight because of their potential
benefits range from improving food

quality and safety to reducing
agricultural inputs and improving
processing and nutrition (Rai et al.,
2012).

While most investment s
primarily made in  developed
countries, research advancements
provide glimpses of potential

applications in agricultural food and
water safety that could have

significant impacts  on rural
populations in developing countries.
This study is concentrated on modern
strategies and potential of nano-
materials in sustainable agriculture
management as modern approaches of
nanotechnology (Prasad et al., 2014).

Previous studies showed that
using boron via nanotechnology
increased yield production. (Wassel et
al., 2017).

The aim of this study was
elucidating the effect of using nano
versus normal boron on vyield and
quality of berries of Flame seedless
grapevines under Minia conditions.

MATERIALS AND METHODS

This study was carried out on
during two consecutive seasons 2015
and 2016 using 42 Flame seedless
grapevines, uniform in vigour 7- years
old and grown in a private vineyard
located at Bartbat village, Maghagha
district, Minia Governorate where the
soil texture is clay and well drained
with a water table not less than two
meters.

The chosen vines were planted
2.0 x 2.5 meters apart. Spur pruning
system was followed at the last week
of December. Leaving 72 buds per
vine on the basis (20 fruiting spurs x
3buds plus six replacement spurs x
two buds) using gable supporting
methods.

The vines were irrigated through
drip irrigation system using Nile
water.

The main aim of this study was
examining the effect of spraying nano
versus normal boron on some growth
traits, nutritional status of the vines,

- 198 -



Wassel et al., 2020

berry setting %, yield and quality of
the vines.

This study included seven
treatments from nano and normal
boron in addition to the control.

1. Control.

2. Spraying normal- boron at
0.025%.

3. Spraying normal- boron at
0.05%.

4. Spraying normal- boron at 0.1%.

5. Spraying nano- boron at
0.0125%.

6. Spraying nano- boron at 0.025%.
7. Spraying nano- boron at 0.05%.

Each treatment was of three
replicates, two vines per each (42
vines). Spraying of boron (either
applied via nano or normal method)
was done three times. The first spray
at growth start (first week of Mar.) the
second just after berry setting (first
week of April) and third after three
weeks later (last week of April).

Triton B as a wetting agent was
added to all spraying solution of
boron at 0.05% and spraying was
done till run off.

Complete  randomized block
design (CRBD) was adopted. Each
experiment alseason included seven

treatments. each was of three
replicates two vines per every
replicate.

The following measurements

were recorded during the two
experimental seasons.

1. Percentage of berry setting, vine
yield, number of clusters/ or as
weight were measured, length
and shoulder of cluster (cm) were
measured.

2. Percentage of berries colouration.

Berry weight and dimensions
(longitudinal and equatorial) T.S.S.%,
total sugars %, total acidity %as ¢
tartaric acid/ 100 ml juice (A.O.A.C.,
2000), Statistical analysis of data was
done using new L.S.D. at 5% (Mead,
and Harted, 1993).

RESULTS AND DISCUSSIONS

1-The percentage of berry setting,
yield and cluster aspects:

It was evident from the obtained
data in Table (1) that percentage of
berry setting, yield, weight, length and
shoulder cluster were significantly
(p<0.05) improved in response to
treating the vines with nano- boron at
0.0125 to 0.05 % or normal boron at
0.025 to 0.1% compared to the
control. There was a gradual
promotion on such berry setting %m,
yield as well as weight length and
shoulder cluster with increasing
concentrations of nano boron from
0.0125 to 0.05 % and normal boron
from 0.025 to 0.1%. No significant
(p>0.05) promotion on the
percentages of berry setting%, vyield
as well as cluster aspects was
observed among the highst two
concentrations of nano or normal
boron. Therefore, from economical
point of view, it was suggested to use
medium concentration of nano or
normal boron, namely 0.025 % and
0.05 % respectively. The maximum
values of berry setting % (13.3, 13.7
%) , yield per vine (9.2 , 11.9 kg) ,
weight cluster (355.0 , 360.0 g) ,
cluster length (22.2, 23.0 cm) and
cluster shoulder (14.3, 14.5 cm) were
recorded on the vines that were
received nano boron at 0.05 % during
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both seasons, respectively. The
minimum values of berry setting %
(9.5, 9.8 %), yield per vine (7.3, 7.5
kg), weight cluster (290.0, 300.0 g),
cluster length (16.0 , 16.5 cm), an
cluster shoulder (11.0, 11.4 cm) were
recorded for the untreated vine
(control) during both seasons. The
percentage of increment on the yield
due to application of nano boron at
0.05 % over the control treatment
reached 23.3 and 49.3 % during 2015
and 2016 seasons respectively.
2-The percentage of berries
colouration:

It was clear from the obtained
data in Table (2), the percentage of
berries colouration was significantly
(p<0.05) improved due to treating the
vines three times with nano boron at
0.0125 to 0.05 % or with normal
boron at 0.025 to 0.1% three times
over the control. All parameters were
gradually increased by increasing
concentrations of nano or normal
boron. Increasing concentrations of

nano boron from 0.025 to 0.05% had
no significant promotion on the
percentage of berries colouration, also

berries colouration % was
insignificantly increased with
increasing normal boron

concentrations from 0.05 tom 0.1% .
Using boron prepared by
nanotechnology at 0.0125 to 0.05%
was significantly superior than using
boron via traditional methods in
improving the percentages of berries
colouration.

3-Physical and chemical
characteristics of the berries

It was noticed from the obtained
data in Tables (2, 3) that treating the
vines three times with nano — boron at
0.0125 to 0.05% or normal boron at
0.025 to 0.1% was significantly very
effective in  improving  berries
characteristics in terms of increasing
weight, longitudinal and equatorial of
berry, T.S.S. %, reducing sugars %,
total acidity % and T.S.S./ acid in the
berries compared to the control.

-200 -



Wassel et al., 2020

Table (1): Effect of spraying normal or nano boron on berry setting %, yield, cluster weight and cluster dimensions of Flame
seedless grapevines during 2015 and 2016 seasons.

. . . Av. Cluster weight Av. Cluster length Av. Cluster shoulder
0,
Treatments Berry setting %  Yield / vine (kg) (@) (cm) (cm)
2015 2016 2015 2016 2015 2016 2015 2016 2015 2016
Control 9.5 9.8 7.3 7.5 290.0 300.0 16.0 16.5 11.0 11.4
Normal — Boron at
0.025% 11.2 115 7.8 8.4 300.0 310.0 18.2 18.5 11.8 12.0
Normal Boronal  j39 126 83 94 3200 3250 18.9 195 125 13.0
Normal — Boronat 0.1%  12.5 13.0 8.8 10.7 340.0 345.0 195 21.0 13.2 13.8
Nano — Boron at
0.0125% 12.2 12.7 8.6 10.2 330.0 340.0 19.2 20.7 13.0 135
Na”%a;%/zo” at 131 134 90 112 3450 350.0 21.4 21.9 13.8 14.1
Nano — Boron at 0.05% 13.3 13.7 9.2 11.9 355.0 360.0 22.2 23.0 14.3 145
New L.S.D. at 5% 0.6 0.7 0.4 0.6 9.1 8.9 1.0 1.1 0.6 0.8
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Table (2): Effect of spraying normal or nano boron on berries colouration %, Av. Berry weight (g.) Av. Berry longitudinal and
berry equatorial(cm.) of Flame seedless grapevines during 2015 and 2016 seasons.

Berries colouration %  Av. Berry weight (g.)  Av. Berry longitudinal (cm)  Av. Beery equatorial (cm)

Treatments 2015 2016 2015 2016 2015 2016 2015 2016
Control 66.0 66.5 3.10 3.15 1.62 1.65 1.33 1.35
Normal — Boron at 0.025% 68.0 68.3 3.18 3.22 1.69 1.71 1.40 1.42
Normal — Boron at 0.05% 69.0 69.8 3.25 3.33 1.72 1.74 1.43 1.45
Normal — Boron at 0.1% 71.2 72.0 3.40 3.44 1.77 1.80 1.48 1.50
Nano — Boron at 0.0125% 70.5 715 3.35 341 1.75 1.78 1.46 1.48
Nano — Boron at 0.025% 73.0 74.0 3.46 3.50 1.79 1.81 1.50 151
Nano — Boron at 0.05% 74.2 75.0 3.55 3.60 1.84 1.85 1.53 1.55
New L.S.D. at 5% 1.0 1.0 0.06 0.08 0.03 0.04 0.03 0.04

Table (3): Effect of spraying normal or nano boron on chemical characteristics of the berries of Flame seedless grapevines
during 2015 and 2016 seasons.

Treatments T.S5.5.% Reducing sugars % Total acidity % T.S.S/acid
2015 2016 2015 2016 2015 2016 2015 2016
Control 17.0 17.2 14.9 15.1 0.680 0.677 25.0 25.4
Normal — Boron at 0.025% 17.8 17.9 15.7 15.8 0.644 0.640 27.6 28.0
Normal — Boron at 0.05% 18.4 185 16.3 16.4 0.630 0.625 29.2 29.6
Normal — Boron at 0.1% 18.8 18.9 16.8 16.0 0.615 0.605 30.6 31.2
Nano — Boron at 0.0125% 18.6 18.7 16.5 16.7 0.620 0.610 30.0 30.7
Nano — Boron at 0.025% 19.0 19.2 16.9 17.1 0.600 0.595 31.7 32.3
Nano — Boron at 0.05% 19.2 19.4 17.1 17.3 0.590 0.580 325 334
New L.S.D. at 5% 0.4 0.5 0.3 0.4 0.020 0.022 1.1 1.2
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The promotion on fruit quality
was associated with increasing
concentrations of nano or normal
boron. No significant (p>0.05)
promotion on berries characteristics
was observed among 0.025 to 0.05%
nano boron or 0.05 to 0.1% normal
boron.

The best results in regard to
berries characteristics were observed
for the vines that were received boron
via nano technology at 0.025% from
economical point of view. These
results were true during both seasons.

DISCUSSION

The benefit effects of using nano
boron on stimulating vegetative
growth characteristics, nutrients vine,
berry setting, yield and quality of the
berries in grapevines cv. Flame
seedless might be attributed to its
positive action on synchronizing the
release of boron and preventing
undesirable nutrient losses to soil,
water and air via direct internalization
by crops and avoiding the interaction
of nutrients with soil, microorganisms
of water and air as well as increasing
their efficiency and reducing soil
toxic. They mainly delay the release
of the nutrients and extent fertilizer
effect period (Rai, et al., 2012 and
Prasad et al., 2014). The important
regulatory effect of boron in
activating  metabolism  enzymes,
biosynthesis and translocation of
sugars, building of 1AA, cell division
and enlargement, water absorption
and nutrient transport may give
another explanation (Nijjar, 1985 and
Mengel et al., 2001).

These results regarding the effect
of using  nanotechnology  on

promoting grow, yield and berries
quality of Flame seedless grapevines
are in agreement with those obtained
by Wassel et al., (2017) ; Ahmed et
al., (2018) and Dabdoup- Basma,(
2019).

The present results concerning
the promoting effect of using normal
boron on yield and quality of berries
are in agreement with those obtained
by Ali, (2000); Abd EI- Gaber-
Nermeen, (2009); El- Kady- Hanaa,
(2011) and Abdelaal, (2012).

Conclusion
Under the experimental and
resembling  conditions, it was

suggested to spray Flame seedless
grapevines three times at growth start
just after berry setting and three week
later with nano boron at 0.025 % as a
replacement for normal boron for
improving yield and berries quality.
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