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ABSTRACT: The present study was carried out to determine the effect of some
residuals of sugar cane products i.e., molasses and vinasses on the vegetative growth,
yield and quality of sweet pepper (Capsicum annuum L.) cv. California Wonder in the
Experimental Farm of Kaha research Station, Qalubia Governorate during two summer
seasons of 2017 and 2018 years were studied. The experiment was set up using split-
plot design with three replicates where the fertilization rates with three percents (50%,
75% and 100%) from the recommended mineral fertilization of sweet pepper were
assigned in the main plots, while the foliar and the soil application of molasses and
vinasses with two rates (4% and 6% as foliar spray) and applied to soil with two rates (60
and 120 L/ fed.) were distributed in the sub plots. The results of this study indicate that,
the highest rates from recommended mineral fertilization 75 % and 100% compared with
50% showed significant increase on the vegetative growth characters, yield and its
component as well as fruit quality. Concerning to the influence of the treatments of foliar
spray or soil application of molasses and vinasses recorded significant differences
increases on the vegetative growth characters i. e.; plant length, stem diameter, number
of branches and leaves / plant, leaf area/plant and dry weight of plant as well as fruit
characters and fruit yield with best quality in both growing seasons. The best treatments
were the highest rates from molasses or vinasses (6% as foliar spray) or obtained from
using (120 L/ fed. as soil application) compared with the other treatments. Regarding to
the interactions between mineral fertilization levels and foliar spray or soil application of
molasses and vinasses. The same data clear significant effect of the previous treatment
on all vegetative growth parameters and fruits yield with best quality of sweet pepper
plants. The superior values were observed with 75 % and100 % of the recommended
mineral fertilization with adding molasses or vinasses either soil application at the rates
of 60 or 120 L/fed or foliar spray at rate of 6% comparing to mineral fertilizer alone.

Generally it can said that, addition of some residuals of sugar cane products i. e.,
molasses or vinasses improved the vegetative growth and fruits yield with best quality of
sweet pepper plants compared with the control (mineral fertilization only) and save 25%
from the fertilizer recommendation and recognized the highest benefit cost ratio.
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INTRODUCTION potatoes. It is a valuable food, rich in

In Egypt, sweet pepper (Capsicum antioxidants, vitamins and minerals. So,
annuum L.) is one of the most popular sweet pepper has occupied an important
and favorite vegetable crop cultivated for rank in Egyptian and world agriculture
local market and exportation. Pepper due to its high profit and nutritional
consider is the third important crop of values for human health (Mengel and

Solanaceae family after tomatoes and
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Kirkby (1982) and Rajput and Poruleker,
1998).

As a general the plants require
nitrogen, phosphor and potassium as a
certain mineral nutrients to grow and to
produce yield, the pepper plants require
largest quantities from its and some of
these fertilizer losses through the soil, in
addition availability of nutrient has been
reported to be directly related to yield
(Roberts, 2001). Devi et al. (2002)
obtained better fruit weight and fruit yield
of eggplant with the application of 120 kg
(NPK) per hectare. Also Doss el al.
(2015) revealed that the gradual
increases of NPK fertilizer levels were
accompanied with significant increases
on sweet potato growth, yield and its
components.

Recently, the high cost of fertilizers
and concerns about environmental
protection have been great incentives to
focus on the possibility of using natural
and safe agents for promoting growth
and vyield of vegetable crops, for
example, utilizing organic residues in
agriculture contributes to the
conservation of natural resources by
recycling carbon and mineral elements.
Such as the organic residues produced
through manufacture of the sugar and
alcohol agro-industries whereas have
great potential for use its in conservation
agriculture. The production of sugar and
alcohol generates large quantities of bio-
products, such as vinasses, the quantity
of vinasse production depends on the
processing technique employed and also
on the wine composition, which varying
between 10 and 18 liters of vinasses per
liter of alcohol production, it can be used
it as soil improvers and substitutes for
inorganic phosphorus and potassium
fertilizers as mentioned by Silva et al.
(2007) and Renato et al. (2013). Vinasses
is an aqueous effluent of the distillation
unit in the sugar-alcohol industry and it
consider as problem to the sector and
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this due to producing high amounts of its
and potential effects as an environmental
pollutant. It is contain large amounts of
water, organic matter, and mineral
elements. The environmental damage
caused by discharging vinasses into the
soil or running waters causing big
problem while it can using it as a
economic applications for this residue as
natural organic material and using its in
agriculture. In this regard some
investigators reported that, it can
properly using vinasse contributes to
improvement the soil quality Silva et al.(
2006) and Gemtos et al. (1999) and
agricultural productivity Zolin et al. (2011)
Madejon et al. (2001) and Paulino et al.
(2002). Vinasses in natural case is a
dilute solution and its application to soil
directly reach to high quantities, causing
more use difficult in the sites of
production. However, vinasses can be
concentrated by evaporation, resulting in
a product with higher economic viability
that can be transported to distant
locations or to the sandy soil. It was
found that the organic matter, K, N, Ca,
and Mg are the main chemical
components of vinasses, K being the
most important mineral element for the
agricultural. Therefore, vinasses is a
source of nutrients, organic matter, and
by adding it can contribute to increased
productivity of sugar cane Resende et al .
(2006), with positive effects on the
chemical Silva et al. (2006), physical,
Jiang et al. (2012), and biological Laime
et al. (2011) on soil attributes, moreover,
Li et al. (2008) and Mo et al. (2009) In
China, found that sugar cane plants
treated with vinasses has increased
productivity and sucrose yields. Also, In
Brazil, Zolin et al. (2011) and Paulino et
al. (2002) reported that, at long-term
application of vinasses (150m3 ha-1
year-1) in sugar cane production
confirmed positive effects on
productivity and increased potassium
concentration in the soil. In Spain,
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Madejoén (2001) found that the yields of
beets and maize were compared after
treatments with an organic compound
based on vinasses or a mineral fertilizer;
they found that the crop production was
similar in both treatments indicating that
the utilization of vinasse is a viable
alternative  for mineral fertilizers.
Therefore, conservation practices, like
the employment of residues in
agriculture can contribute to increased
agricultural productivity whilst
minimizing environmental pollution.

Another residues it can producing it
by the sugar agro-industries and using it
in agriculture, this product is molasses.
Molasses is the residual syrup from the
processing of sugar beet and sugar cane
(Honma et al., 2012). Molasses is
produced annually in large amounts and
were used in different industries
including animal feeding, alcohol and
fertilizers. The wuse of sugar beet
molasses in agriculture stimulates
nutrient elements uptake efficiency and
soil biological contents because sugar
beet molasses contains different
amounts of humic, fulvic and amino
acids (Samatav and Samatav, 2014).
Humic and Fulvic acids have a significant
effect on plant growth (Samatav and
Samatav, 2014). The use of sugar beet
molasses in agriculture is enhancing
nutrient elements uptake efficiency and
increasing soil biological activity. In
sugar beet molasses, contain different
amounts of humic, fulvic and amino
acids. Fulvic acid due to the small
molecular structure is more efficient to
penetrate to the plant roots. Pujar (1995)
reported that foliar application of
molasses increased uptake of Zn, Cu, Fe
and Mn in corn and wheat compared to
the control. Chandraju (2008) reported
that the using of a diluted solution of
molasses will increase nutrient uptake
and yield of Ileafy vegetables like
cabbage. Mohammadi and Torkashv
(2008) reported that using molasses
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increased total nitrogen, potassium and
decreased unavailable phosphorus in the
soil. It also, increased the growth of
shoot length, leaf number per plant, leaf
area and chlorophyll content of peas
(Rani, and Vastava, 1990). Moreover,
Sanlh et al. (2015) on sugar beet studied
that, addition different concentrations of
molasses to the soil and to the plant
leaves at different doses (0, 25, 50, 75
and 100 kg/ha) 3 times during the

vegetation period, and found that,
Molasses applications significantly
increased root yield and its quality

compared to the control, at the same time
soil applications were more effective than
foliar applications for all parameters
studied. So that molasses can be used
effectively in order to increase sugar beet
yield and its quality.

Therefore, the objective of this work
was to study influence of using some
residuals of sugar cane manufacture
(molasses and vinasses) as a soil or
foliar application on growth, yield, and
quality of sweet pepper and reflect of that
on increasing fruit yield and minimizing
mineral fertilization rates.

MATERIALS AND METHODS

The experiment was conducted at the
Experimental Farm of Kaha, Qalubia
Governorate, Egypt to investigate the
effect of using molasses and vinasses as
a soil or foliar application on growth,
yield, and quality of sweet pepper
(Capsicum annuum L. cv. California
Wonder.) under three rates, i.e., (50 %,
75% and 100%) from the recommended

mineral fertilization of sweet pepper
plants.

The present investigation was
conducted during two successive
summer seasons of 2017 and 2018.
Seeds of sweet pepper (Capsicum

annuum L. cv. California Wonder.) were
sown under plastic house in nursery at
the first week of February during both
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2017 and 2018 seasons and received the
recommended agricultural practices of
the nursery. After 50 days from seeds
sowing, healthy seedlings were selected
and transplanted in the open field at
35cm apart between the seedlings in one
side of the ridge (4.0 m length and 0.7 m
width). The plot area was (8.4 m?) which
includes 3 ridges. The soil texture was
clay characterized with the following
characteristics: Coarse sand 13.9%, Fine
sand 9.1%, Silt 26 %, Clay 51%, Organic
matter 1.66%, pH 7.8, EC dS/m 2.2,
available macronutrients (ppm): N 63.3, K
60.35, P 4.1, anions, HCO; - 3.5, CL-11.0,
S0,4-2 6.45 and cations Na+ 8.8, Ca+2
3.9, Mg+2 8.1 and K+ 0.15. Physical and
chemical properties were analyzed as
described by Piper (1950).

The experiment was set up using split-
plot design with three replicates, whereas
the fertilization rates (50%, 75% and
100%) from the recommended mineral
fertilization of sweet pepper plants i.e.,
130 kg N+ 45kg P,05+72 kg K,0 / fed,
were assigned in the main plots, while
the foliar and the soil application of
molasses and vinasses with two rates

(4% and 6% as foliar spray) and applied
to the soil with two rates (60 and 120 L/
fed.) which were distributed in the sub
plots. Different concentrations of
molasses and vinasses as mentioned
were applied to the soil and to plant
leaves as foliar spray 3 times during the
vegetation period, the first time was at 30
days after transplanting and repeated
each 15 days interval. The treatment of
the residuals of sugar cane manufacture,
i.e molasses and vinasses, which
obtained that from El-Hawamidyah
Integration Instruction Company (E S | |
C). Its composition and its concentration
are shown in Table (1) data was obtained
from USDA nutrition table.

The experiment included 27
treatments, which were the combinations
between the fertilization rates and

molasses or vinasses treatments as
follows:

A-The main plots:

Three rates of NPK (50, 75 and 100%
from the recommended mineral
fertilization of sweet pepper plants (130
kg N+ 45kg P,05+72 kg K,0 / fed.)

Table (1): The compositions of the residuals of sugar can manufacture (molasses and

vinasses)
Constituent Molasses Vinasses
Brix 86.50 11.01
pH 5.01 4.31
Ash (%) 39.5 25.00
Ca (%) 1.58 4.06
SO 4 mg/l 19 14
P (%) 0.3 0.24
N (%) 0.61 0.47
K (%) 1.5 16
Dry matter 66.8 29.31
Protein% 3.81 2.92
Reducing sugars (%) 24.9 4.43
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B-The sub plots, which contained
the following nine treatments:

1- Control, which fertilized by the
recommended mineral fertilization
only.

2- Molasses foliar spray 4% (MF).

3- Molasses foliar spray 6% (MF).

4-Molasses soil application 60 L / fed.
(MS) (It added through three times i.e.,
30, 45 and 60 days from transplanting).

5- Molasses soil application 120 L fed.
(MS) (It added through three times i.e.,
30, 45 and 60 days from transplanting).

6-Vinasses foliar spray 4% (VS).

7- Vinasses foliar spray 6% (VS).

8-Vinasses soil application 60 L/fed. (VS)
(It added through three times i.e., 30, 45
and 60 days from transplanting).

9-Vinasse soil application 120 L/fed. (VS)
(It added through three times i.e., 30, 45
and 60 days from transplanting).

Data recorded:
1- Vegetative growth parameters:
Three plants were chosen randomly
from each sub plot treatments at the
flowering stage (after 85 days from
transplanting) in order to determine each
of: plant height (the length of main stem
cm), stem diameter (cm), number of
leaves and branches /plant, leaf area/
plant as well as average plant dry weight
(weights of leaves and stems/ plant (g).

The leaf area was calculated
according to the following formula of
Wallace and Munger (1965).

Leaf area (cmz) = Leaves dry weight (g) x
disk area / disk dry weight (g)

2- Fruit yield and its
characteristics:
Five sweet pepper fruits were

randomly selected from each sub plot at
the second picking to determine the
following data:

Fruit length (cm), fruit diameter (cm),
fruit flesh thickness (cm), total soluble
solids (TSS), average fruit weight (g) and
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dry matter percent in fruits. i.e 100 g from
fruit was taken and dried at 70 C° till
constant weight and the dry weight was
determined — Number of fruits / plant,
fruits yield / plant (kg) and total fruits
yield (ton/fed) were also estimated.

3- Chemical properties:

Total nitrogen, potassium and
phosphor were determined in the dry
fruits on the basis of dry weight
according to the methods described by
Bremner and Mulvaney (1982), Olsen and
Sommers (1982) and Chapman and Pratt
(1961), respectively.

Total ascorbic acid: (Vitamin C
mg/100g fresh weight) content was
determined using 2, 6 dichlorophenol
indophenols pigment, as method
described by Ranganna (1979).

Total leaf chlorophyll was measured
using Minolta chlorophyll meter. SPAD-
501as SPAD units.

4- Economic study:

Economic performance of sweet
pepper yield, i.e., gross return, treatment
cost, total variable cost, net return and
benefit-cost ratio were calculated based
on market prices as average of the two
seasons. The benefit-cost ratio was
determined according to Boardman et al.,
(2001) by dividing the gross return (£E
/fed)) on total variable cost (£E /fed).

5- Statistical analysis:

All data were subjected to the
statistical analysis of variance and
treatment means were compared
according to the Least Significant

Differences (L. S. D. at 5§ % level) test
method as described by Snedecor and
Cochran (1980).

RESULTS AND DISCUSSION

I- Effect of fertilization levels and
foliar spray or soil application by
some residuals of sugar cane
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products (molasses and vinasses)
treatments on the vegetative
growth:

.1 Effect of mineral fertilization
rates:

The vegetative growth characters
which determined in this study i. e., plant
height, stem diameter, number of leaves
and branches/plant, leaf area/plant as
well as plant dry weight of sweet pepper
plants were affected by different rates of
the recommended mineral fertilization as
shown in Table (2). The data revealed
that, all different fertilization rates of
(NPK) recorded a significant increase on
the vegetative growth parameters in both
growing seasons of the study. The
highest values were obtained when
adding 100% followed by 75% of the
recommended doses of mineral
fertilization. Many investigators reported
that increasing the amount of NPK-
fertilizer caused an increase in the
vegetative growth of sweet pepper plants
such as (Roberts, 2001) who reported
that, as general the plants need nitrogen,
phosphor and potassium as a certain
mineral nutrients to grow and to produce
yield, whereas its require its in the
largest quantities.

.2 Effect of foliar spray or soil
application by some residuals of
sugar cane products (molasses
and vinasses) treatments:

The results in Table (2) show the
vegetative growth parameters as affected
by addition of molasses or vinasses
either as foliar spray or as soil
application. The data illustrated that,
using the previous treatments recorded
significant increases on the vegetative
growth characters i. e.; plant length, stem
diameter, number of branches and leaves
/ plant, leaves areal/plant and dry weight
of plant in both growing seasons when
the plants were sprayed by molasses or
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vinasses with the two rates (4% and 6%)
or by soil application of molasses and
vinasses with the two rates ( 60 and 120
L/ fed.) comparing to the control
treatment which gave the lowest values.
But, Soil applications were more effective
than foliar applications for all studied
parameters. While, the highest values
were obtained with soil applications from
molasses and vinasses especially with
the highest rate i, e., 120 L/ fed. The
enhancing effect of vinasses may be due
to its contain of several nutrients such as
organic matter, K, N, Ca, and Mg are the
main chemical components of vinasses.
(Silva, et al., 2006), with its effect on the
physical, (Jiang et al., 2012), on the
biological (Resende et al., 2013), on the
chemical and (Laime et al., 2011) of the
soil attributes. Another results indicate
that, properly used, vinasses contributes
to improvements the soil quality (Silva et
al., 2006) and Gemtos et al. (1999) and
agricultural productivity (Zolin et al.
,2011) Madejon et al., 2001) and Paulino
et al., 2002).

In addition, using sugar beet
molasses in agriculture enhancing
nutrient elements uptake efficiency and
soil biological activity increases because
sugar beet molasses which its contains
different amounts of humic, fulvic and
amino acids as remembered by (Samatav
and Samatav, 2014), Pujar,1995) and
Chandraju, 2008).

1-3 Effect of the interactions between
mineral fertilization rates and
foliar spray or soil application by
some residuals of sugar cane
products (molasses and
vinasses) on vegetative growth of
sweet pepper plants:

Data illustrated in (Table 3) show the
interactions between fertilization levels
and foliar spray or soil application by
some residuals of sugar cane products
(molasses and vinasses) on the
vegetative growth characters. It is clear
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Table 2
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Table 3
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that, the two materials in its combination
induced significant effect on all
vegetative growth parameters of sweet
pepper plant i.e., plant length, number of
branches and leaves / plant, leaves
area/plant and dry weight/ plant except
stem diameter in the second growing
season. The superior values of
vegetative growth were observed from
the combination of 75 % and100 % of the
recommended mineral fertilization with
soil application of molasses at the rate of
60 or 120 L/fed and vinasses at the rate
of 60 or 120 L/fed, comparing to fertilizer
additions alone (control).

Il - Effect of mineral fertilization rates
and foliar spray or soil application
by some residuals of sugar cane
products (molasses and vinasse)
on the fruit characters of sweet
pepper plants.

1.1 Effect of mineral fertilization
rates:

Data in Table (4) show that, the
statistical analysis at (p< 0.05) reveal that
the increasing fertilization rates from the
low level to the highest one has a
significant effect on the fruit quality
characters of sweet pepper, i.e., fruit
length, fresh fruit weight in both seasons.
While fruit diameter and dry matter in the
fruit were significant in the second
season but not reach to significant level
in the first season. T.S8.S in the fruit not
reached to significant level in the second
season, while the flesh fruit thicknesses
not reach to significant level in both
season. This result are in the same line
with Devi et al. (2002) obtained better fruit
weight and fruit yield of eggplant with the
application of 120 kg (NPK) per hectare.
Also Doss el al. (2015) revealed that the
gradual increases of NPK fertilizer levels
were accompanied with significant
increases on sweet potato yield and its
components.
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1.2 Effect of foliar spray and soil
application by some residuals of
sugar cane products (molasses
and vinasses) treatments:

It is clear from Table (4) that foliar

spray or soil application by some
residuals of sugar cane products
(molasses and vinasses) increased

significantly fruit length , fruit diameter,
fresh fruit weight, T.S.S in pepper fruits
as well as dry matter % in the both
growing seasons expect the fruit flesh
thickness which not reach to the
significance level. The best treatments in
this respect were obtained from the
highest rates of molasses and vinasses
compared with the other treatments. This
results are in the same line with Sanl et
al. (2015) on sugar beet found that,
Molasses applications significantly
increased root yield and its quality
compared to the control, at the same time
soil applications were more effective than
foliar applications for all parameters
studied. So that molasses can be used
effectively in order to increase sugar beet
yield and its quality.

Il -3 Effect of the interaction between
mineral fertilization rates and
foliar spray or soil application by
some residuals of sugar cane
products (molasses and
vinasses) on the fruit characters
of sweet pepper plants

The interactions between mineral
fertilization rates and foliar spray or soil
application by some residuals of sugar
cane products on the fruit quality are
shown in Table (5). The data indicate that
fruit length and fresh fruit weight
increased significantly in all treatments
of the interactions at the high level of
fertilization by (100%) rate with soil
application of molasses and vinasses at
the rate of 60 L/fed or 120 L/fed followed
by fertilization by75% rate with soil
application of molasses at 120 L/fed in
both growing seasons while, fruit
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Table 5
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diameter and TS.S of the fruits
significantly increased in one season.
But, it isn't notice significant in the fruit
flesh thickness and dry matter in both
seasons. The highest values were
obtained by using soil application of
molasses and vinasses with mineral
fertilizer at rate of 100% and 75% from the
recommended doses fertilization.

lll- Effect of mineral fertilization rates
and foliar spray or soil application
by some residuals of sugar cane
products (molasses and vinasses)
on the total fruits yield of sweet
pepper plants:

lIl.L1 Effect of mineral fertilization
rates:
According to the data in Table (6), the
obtained results revealed that fruits
number/plant, yield/plant (kg) and total

fruit yield (ton/fed) were significantly
increased with the high rates of
fertilizations (75% and 100%) from the
recommended doses of mineral
fertilization of sweet pepper plants
without significant level between them
severally whereas, the increment reached
to (11.076 -10.822 ton/fed.) and (12.017-
11.656 ton/fed.) with75% and 100%
comparing with the 50% which produced
(8.154-7.859 ton/fed) at the two seasons
respectively. The results are similar of
that obtained by, Devi et al. (2002) who
found that, better fruit yield of eggplant
with the application of 120 kg (NPK) per
hectare. Also Doss el al. (2015) revealed
that the gradual increases of NPK
fertilizer levels were accompanied with
significant increases on sweet potato
yield.

Table (6): Effect of mineral fertilization rates and foliar spray or soil application by
residuals of some sugar cane products on the yield of sweet pepper plants
during the two seasons of 2017 -2018

Treatments N. of fruits / plant Ylelt(ik/g[))lant Total(f:::/fz:j«e)ld
2017 2018 2017 | 2018 2017 | 2018
Recommended fertilization:
50% NPK 36.556 35.693 2.744 2.259 8.154 7.859
75% NPK 42.598 38.328 3.915 2.894 11.076 10.822
100% NPK 41.370 39.447 3.269 2.945 12.017 11.656
L.S.D at 5% level 3.3981 2.8199 0167 0.232 0.1691 0.4778
Treatments
Control 31.210 29.567 1.785 1.573 6.563 6.092
MF.4% 39.500 37.610 3.094 2.522 10.347 10.006
MF.6% 41.377 38.273 3.323 2.658 10.708 10.550
MS. 60L/F 38.333 36.680 3.447 2.606 10.828 10.586
MS. 120L/F 41.567 39.567 3.909 3.218 11.244 10.973
VF.4% 39.333 40.040 3.075 2.740 10.551 10.227
VF.6% 41.667 39.773 3.647 2.982 10.847 10.480
VS. 60L/F 42.333 38.600 3.393 2.845 11.182 10.812
VS. 120L/F 46.250 40.293 4113 3.150 11.470 11.283
L.S.D at 5% level 3.2187 1.9519 0.203 0.152 0.5520 0.4226

Molasses Foliar spray (MF) -Molasses Soil application (MS)
-Vinasses Soil application (VS)

Vinasses Foliar spray (VF)
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llI-2- Effect of foliar spray and soil
application by some residuals

of sugar cane  products
(molasses and vinasses)
treatments:

The results in Table (6) clear that,

each of foliar spray or soil application by
some residuals of sugar cane products
(molasses and vinasses) treatments at
the rate of (4% or 6% as foliar spray) or
(60L/fed or 120L/ fed as soil application)
recorded a significant increase in the
fruits number/plant, the fruits yield/plant
(kg) and the total fruits yield (ton/fed).
Whereas, soil application of molasses
and vinasses with the two rates (60 and
120 L/ fed.) were more effective than
foliar applications on the fruits
number/plant, yield/plant (kg) and total
fruit yield (ton/fed). Also, foliar spray by
molasses and vinasses with the highest
rate 6% had a positive response
compared to the other treatments in both
seasons, These results are in the same
line with those obtained by Li et al. (2008)
and Mo et al. (2009) In China, which
found that sugar cane treated with
vinasse has increased its yields
productivity. Also, In Spain, Madején
(2001) found that the yields of beets and
maize were compared after treated with
an organic compound based on vinasses
or the mineral fertilizer, which showed
that the crop production was similar in

both treatments indicating that the
utilization of vinasses is aviable
alternative than mineral fertilizers.

Moreover, Sanli et al. (2015) on sugar
beet studied the result of addition of
different concentrations of molasses to
the soil and to the plant leaves at
different doses (0, 25, 50, 75 and 100
kg/ha) 3 times during the vegetation
period, they found that, Molasses
applications significantly increased root
yield compared to the control.
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lll-3- Effect of the interactions
between mineral fertilization
rates and foliar spray or soil
application by some residuals
of sugar cane products
(molasses and vinasses) on the
fruits vyield of sweet pepper
plants:

The data in Table (7) show the effects
of the interactions between fertilization
rates and different treatments of
molasses or vinasses either as foliar
spray or soil application on the fruits
number/plant, yield/plant(kg) and total
fruit vyield (ton/fed). The previous
treatments induced significant
increases on yield of pepper fruits in the
both seasons of the study compared with
the control. All treatments either the soil
application by molasses or vinasses at
60 L/fed. or 120 L/fed. or foliar spray by
molasses and vinasses with the two
rates 1i. e., 4% or 6% with the three rates
of mineral fertilization (50%, 75% or
100%) had positive effect on the fruits
number/plant, yield/plant(kg) and total
fruit yield (ton/fed). The all interactions
between mineral fertilizer rates at 75%
and the high levels of the two
compounds i.e., molasses or vinasses on
sweet pepper fruits yield and its
components were superior without
significant level between 75% and 100%
of fertilizer rates. The results are similar
of that obtained by. Gemtos et al. (1999)
on wheat, Madején et al. (2001) reported
that, yields of beets and maize were
compared after treatments with an
organic compound based on vinasses or
a mineral fertilizer, showed that, the crop

production was similar in both
treatments, but indicating that the
utilization of vinasses is a Vviable

alternative than the mineral fertilizers.
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Table (7): Effect of the interactions between mineral fertilization rates and foliar spray or
soil application by some residuals of sugar cane products on the yield of
sweet pepper plants during the two seasons of 2017 and 2018.

N. of fruits / plant Yield / plant Total fruit yield
Treatments (kg) ( ton/fed)
2017 2018 2017 2018 2017 2018
Control 22.000 23.970 0.894 1.066 5.250 5133
MF.4% 35.000 35.100 2.511 1.931 7.910 7.730
,S MF.6% 36.000 35.530 2.659 2.091 8.170 8.083
E MS . 60L/F 36.500 34.430 3.109 2.401 8.630 8.313
:S: % MS. 120L/F 39.000 39.630 3.297 2.699 8.900 8.570
; VF.4% 40.000 41.500 2.707 2.596 8.250 7.593
% VF.6% 36.500 37.610 2.916 2,613 8.450 7.900
VS . 60L/F 39.000 35.750 2.899 2178 8.750 8.473
VS. 120L/F 45.000 37.720 3.706 2.753 9.073 8.930
Control 35.500 31.850 2114 1.655 5.960 5.533
MF.4% 43.500 38.590 4.017 3.105 11.400 | 10.850
§ MF.6% 42.880 38.400 4.080 3.036 12.013 | 11.733
E MS . 60L/F 40.500 35.250 4100 2105 11.473 | 11.273
§ % MS. 120L/F 44.500 38.070 4.694 3.573 11.930 | 11.750
; VF.4% 38.000 40.320 3.150 2.886 11.267 | 11.183
% VF.6% 43.000 41.000 4.451 3.108 11.650 | 11.393
VS . 60L/F 46.000 39.550 3.662 3.020 11.917 | 11.743
VS. 120L/F 49.500 41.920 4.966 3.557 12.077 | 11.940
Control 36.130 32.880 2.347 1.997 8.480 7.610
MF.4% 40.000 39.140 2.753 2.529 11.730 | 11.437
,S MF.6% 45.250 40.890 3.230 2.847 11.940 | 11.833
2 E MS . 60L/F 38.000 40.360 3131 3.311 12.380 | 12170
S 'E MS. 120L/F 41.200 41.000 3.735 3.382 12.903 | 12.600
v ; VF.4% 40.000 38.300 3.367 2.737 12137 | 11.903
% VF.6% 45.500 40.710 3.575 3.224 12.440 | 12147
VS . 60L/F 42.000 40.500 3.617 3.337 12.880 | 12.220
VS. 120L/F 44.250 41.240 3.667 3141 13.260 | 12.980
L.S.D at 5% level 1.9606 1.1889 0.183 0.092 0.3362 | 0.2574

Molasses Foliar spray (MF) -Molasses Soil application (MS)
Vinasses Foliar spray (VF) -Vinasses Soil application (VS).

IV- Effect of mineral fertilization and chlorophyll in the leaves of
levels and foliar spray or soil sweet pepper plants.
application by some sugar IV-1 Effect of mineral fertilization
residuals of cane products levels:
(molasses and vinasses) on Data in Table (8) illustrate that, the
chemical contents in the fruits effects of mineral fertilization rates on
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chemical contents, i. e., N%, P%, K% as
well as VC in the fruits and the
chlorophyll in the leaves of sweet pepper
plants showed significant increase
especially fertilization the plants with the
highest rates 75 % and 100% from
recommended mineral fertilization rates
of sweet pepper plants compared with
50% of recommended fertilization.

IV-2- Effect of foliar spray or soil

application by some
residuals of sugar cane
products (molasses and

vinasses) treatments:

Data in Table (8) reveale that, the
effect of foliar spray or soil application by
some residuals of sugar cane products
(molasses or vinasses) on N, P, K% and

VC content in the sweet pepper fruits and
the chlorophyll in its leaves induced
significant increases in all chemical
constitutes in both growing seasons. All
treatments either foliar spray or soil
application by some residuals of sugar
cane products gave positive response
compared with the control. The results
are in the same line with those obtained
by Sanlh et al. (2015) which studied the
effect of, addition of different
concentrations of molasses to the soil
and to the plant leaves at different doses
(0, 25, 50, 75 and 100 kg/ha) 3 times
during the vegetation period they found
that, molasses applications significantly
increased the quality of sugar beet
compared to the control.

Table (8): Effect of mineral fertilization rates and foliar spray or soil application by some

residuals of sugar cane products on chemical

contents in fruits and

chlorophyll in leaves of sweet pepper plants during the two seasons of 2017

and 2018.

N% P% K% VC( mg) Chlorophyll

Treatments SPAD
2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018

Recommended fertilization:
50% NPK 245 | 2.56 | 0.371 | 0.366 |4.580|4.529 |160.63|159.91(77.34 |76.16
75% NPK 2.66 | 2.73 | 0.368 | 0.379 (4.709 |4.734 |181.68 |182.25(79.51 | 77.87
100% NPK 2.68 | 2.86 | 0.384 | 0.391 (4.763 | 4.869 |195.27 |195.09 | 80.21 | 79.07
L.S.D at 5% level| 0.01 | 0.02 | 0.011 | 0.017 | 0.084 (0.011| 0.46 | 0.96 | 0.93 | 1.37
Treatments

Control 1.81 |1.90 |0.3100 |0.3000 (3.287 |3.330 |147.60 |144.08 [ 73.20 |74.17
MF.4% 2.50 | 2.61 |0.3733|0.3733 (4.607 | 4.533 |173.57 |174.03 | 78.86 | 76.91
MF.6% 2.68 | 2.67 |0.38000.3700(4.744 | 4.767 |179.70 (181.03 | 78.24 | 77.54
MS . 60L/F 2.68 | 2.79 |0.3833|0.3833 (4.880 | 4.880 |185.77 |186.43 | 80.56 | 80.87
MS. 120L/F 2.85 | 2.85 |0.39000.3933 (4.853 | 4.980 |197.73|193.30( 79.70 | 77.77
VF.4% 2.64 | 2.79 |0.3644 | 0.3867 | 4.803 | 4.827 |172.47 |172.50(79.80 | 77.00
VF.6% 2.74 | 2.85 |0.3667 | 0.3900 ( 4.968 | 4.947 |181.30(182.47 | 80.32 | 76.46
VS . 60L/F 2.85 | 2.92 |0.4000|0.4000(4.933 |5.043 |179.33|182.53 | 80.07 |79.47
VS. 120L/F 2.59 | 3.09 |0.4022|0.4089 | 5.080 | 5.090 |195.27 | 195.37 | 80.42 | 79.11
L.S.D at 5% level| 0.02 | 0.01 | 0.018 | 0.02 |0.016|0.016 | 2.25 | 210 | 1.85 | 1.87

Molasses Foliar spray (MF) -Molasses Soil application (MS)

Vinasse Foliar spray (VF)
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IV-3- Effect of the interactions between
mineral fertilization rates and foliar
spray or soil application by some
residuals of sugar cane products
(molasses and vinasses) on
chemical contents in the fruits and

the chlorophyll in the leaves of
sweet pepper.
The interactions between mineral

fertilization rates and foliar spray or soil

application by some residuals of sugar
cane products on N, P, K% and VC in
sweet pepper fruits and the chlorophyll in
its leaves as shown in Table (9). The
obtained results show clearly that, K%
and VC in the fruits and the chlorophyll in
the leaves were significantly increased in
both growing seasons in addition of N%
in the first season.

Table (9): Effect of the interactions between mineral fertilization rates and foliar spray or
soil application by some residuals of sugar cane products on chemical
contents in fruits and chlorophyll in leaves of sweet pepper plants during the

two seasons of 2017 and 2018.

Treatments N%

P%

K% Chlorophyll

SPAD

VC(mg)

2017 | 2018 2017

2018

2017 | 2018|2017 | 2018| 2017 | 2018

Control 1.65 | 1.75 | 0.29

0.25

3.08 | 3.00 |125.3|123.1| 69.50 | 67.40

MF.4% 243 | 2.51 | 0.38

0.36

4.69 | 4.11 (154.4|148.2| 79.10 | 77.00

MF.6% 2.48 | 2.55 | 0.39

0.35

4.65 | 4.50 (162.6|159.7 | 79.32 | 78.00

MS .60L/F | 2.50 | 2.72 | 0.38

0.38

462 | 4.73 (171.7|172.3 | 81.47 | 83.57

MS. 120L/F | 2.56 | 2.72 | 0.39

50%

0.39

4.70 | 4.83 (174.7|173.9| 76.80 | 75.80

VF.4% 2.50 | 2.60 | 0.36

0.38

4.64 | 4.64 (155.5|158.0| 77.95 | 73.90

VF.6% 2.55 | 2.64 | 0.37

NPK Fertilization

0.39

4.80 | 4.89 (168.2|166.7 | 77.97 | 74.00

VS .60L/F | 2.65 | 2.70 | 0.39

0.39

5.03 | 5.00 |157.8|159.3 | 77.20 | 78.37

VS. 120L/F | 2.70 | 2.85 | 0.39

0.40

5.01 | 5.06 (175.5|178.0 | 76.77 | 76.90

Control 1.89 | 1.89 | 0.30

0.32

3.28 | 3.57 |142.3|138.5| 75.10 | 78.20

MF.4% | 2.57 | 2.63 | 0.37

0.37

4.38 | 4.52 (182.9|185.6 | 79.47 | 76.00

MF.6% | 2.61 | 2.70 | 0.36

0.37

4.72 | 4.75 (184.2|187.2| 79.40 | 76.43

MS .60L/F| 2.69 | 2.75 | 0.38

0.38

5.01 | 4.78 |187.9|187.0 | 80.40 | 78.90

MS. 120L/F| 2.80 | 2.91 | 0.38

0.38

5.01 | 4.98 |197.2|195.4| 81.60 | 78.20

75%

VF.4%| 2.70 | 2.81 | 0.36

0.39

492 | 4.89 (179.8|178.6 | 79.55 | 78.80

VF.6%| 2.81 | 2.86 | 0.36

0.39

513 | 5.06 |185.6|187.1 | 79.90 | 76.90

NPK Fertilization

VS .60L/F| 2.89 | 2.93 |0.400

0.40

4.83 | 5.00 (184.9|188.5| 79.45 | 78.70

VS. 120L/F | 2.95 | 3.10 | 0.400

0.41

5.10 | 5.06 |190.3|192.3 | 80.70 | 78.70

Control| 1.90 | 2.05 |0.340

0.330

3.500)3.420(175.2|170.6 | 75.00 | 76.90

MF.4% | 2.50 | 2.70 |0.370

0.390

4.750(4.970|183.4 |188.3 | 78.00 | 77.73

MF.6% | 2.96 | 2.76 |0.390

0.390

4.860(5.050|192.3|196.2 | 76.00 | 77.70

MS .60L/F| 2.85 | 2.89 |0.390

0.390

5.010|5.130|197.7 |200.0 | 79.80 | 80.13

MS. 120L/F | 3.19 | 2.92 | 0.400

0.410

4.850(5.130|221.3|210.6 | 80.70 | 79.30

100%

VF.4%| 2.71 | 2.95 |0.373

0.390

4.850(4.950|182.1|180.9 | 81.90 | 78.30

VF.6% | 2.87 | 3.50|0.370

0.390

4.973(4.890|190.1 |193.6 | 83.10 | 78.47

NPK Fertilization

VS .60L/F| 3.00 | 3.12 |0.410

0.410

4.940(5.130|195.3|199.8 | 83.55 | 81.33

VS. 120L/F | 2.13 | 3.31 |0.417

0.417

5.130|5.150|220.0|215.8 | 83.80 | 81.73

L.S.D at 5% level| 0.12 NS| NS

NS

0.095(0.097 (1.373|1.282| 1.13 1.14

Molasses Foliar spray (MF) -Molasses Soil application (MS)

Vinasse Foliar spray (VF)
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Economic returns:

The economic performance of sweet
pepper plants as affected by different
levels of mineral fertilization and foliar
spray or soil application by some
residuals of sugar cane products
(molasses or vinasses) are demonstrated
in Table (10). The results reveal that foliar
spray by vinasses or molasses at 6%
with the rates of 75% from recommended
mineral fertilization dose followed by the
soil application by vinasses at 60L/fed or
120 L/fed. as well as molasses at 120L/
fed under the ratesof 100% from

recommended mineral fertilization gave
the highest benefit cost ratio in
comparison with other treatments. The
results are in the same line with those
obtained by Labib et al. (2012) on potato,
Kamal et al. (2013) on sweet pepper, El-
Shimi and Byan (2015) on eggplants and
EI-Shimi et al. (2015) on sweet pepper;
they mentioned that using the naturally
deposited materials instead of mineral
fertilizers would be very beneficial for
both farmers as well as the national
authorities which subsidize the high
costs of mineral fertilizers.

Table (10): Economic performance of sweet pepper plants as affected by some
fertilization rates and foliar spray or soil application by some residuals of
sugar cane products (molasses and vinasse) during the average of two

seasons, 2017 and 2018.

Treatments Total yield| Gross |Treatment [ Total variable |Net return Benefit
(tifed) return cost cost (EE /fed)
(1) (£E ffed) | (£E /fed) (£E ffed) (5) cost ratio | Order
(2) 3) 4) (6)

Control 5.1915 31149 2120 17350 13799 1.80 27
MF.4% 7.82 46920 2240 17470 29450 2.69 25
s MF.6% 8.1265 48759 2300 17530 31229 2.78 23
o % |MS.60L/F 8.4715 50829 2420 17650 33179 2.88 20
SN |MS. 120LIF 8.735 52410 2720 17950 34460 2.92 19
©E [VF.4% 7.9215 47529 2240 17470 30059 2.72 24
L |[VF.6% 8.175 49050 2300 17530 31520 2.80 22
VS . 60L/F 8.6115 51669 2420 17650 34019 2.93 18
VS. 120L/F 9.0015 54009 2720 17950 36059 3.01 17
Control 5.7465 34479 3180 18410 16069 1.87 21
MF.4% 11.125 66750 3300 18530 48220 3.60 15

s MF.6% 11.873 71238 2360 17650 53648 4.05 1
e % |MS.60L/F 11.373 68238 3480 18710 49528 3.65 12
io.N |MS. 120L/F 11.84 71040 3780 19010 52030 3.74 9
™~E |[VF.4% 11.225 67350 3300 18530 48820 3.64 13
L |[VF.6% 11.5215 69129 2360 17650 51539 3.93 2
VS . 60L/F 11.83 70980 3480 18710 52270 3.79 6

VS. 120L/F 12.0085 72051 3780 19010 53041 3.79 7
Control 8.045 48270 4240 19470 28800 2.48 26
MF.4% 11.5835 69501 4360 19590 49911 3.55 16
S |MF.6% 11.8865 71319 4420 19650 51669 3.63 14
<& |MS.60L/F 12.275 73650 4540 19770 53880 3.73 10
S E [MS. 120L/F 12.7515 76509 4840 20070 56439 3.81 5
- "g VF.4% 12.02 72120 4360 19590 52530 3.68 11
w |VF.6% 12.2935 73761 4420 19650 54111 3.75 8
VS . 60L/F 12.55 75300 4540 19770 55530 3.81 4

VS. 120L/F 13.12 78720 4840 20070 58650 3.92 3

1)Total yield (t/fed) as average of two seasons,(2) Gross return as total yield (t/fed) x 6000 £E
Iton,(3) Treatment cost as fertilizers cost + Molasses or vinasses cost as the following prices :
Molasses = 5£E, vinasses= 5£E /L, super phosphate = 75 £E /50 kg, potassium sulphate=300 £E /25
kg, Ammonium sulphate =150 £E /50 kg,(4) Total variable cost (£E /fed) including Treatment cost
plus agricultural practices which equal nearly 15230 £E /fed), (5) = (2) - (4), (6) = (2) / (4).
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Conclusion

According to the previous results, it
can concluded that, fertilizing sweet
pepper plants by 100% or 75% from the
mineral fertilizer recommendation and
spraying the plants by molasses of 6% as
well as adding molasses or vinasses at
120L/fed as soil application recognized
the favorable economically significant
values on the vegetative growth and
fruits yield with best quality. This mean
that decreasing the quantity of mineral
fertilization by 25% without any reduction
effect on sweet pepper fruit yield, at the
same time, it increased the yield with
high net income to the growers.
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Effect of foliar and soil application of some residuals of sugar cane products ...
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