https://doi.org/10.26682/ajuod.2019.22.2.15

Journal of University of Duhok., Vol. 22, No.2 (Agri. and Vet. Sciences), Pp 147-159, 2019

EFFECT OF COMPOST AND SEAWEED EXTRACT ON THE
PHYSIOLOGICAL CHARACTERISTICS OF MARKETABLE FRUITS OF
TWO SWEET PEPPER (Capsicum annuum L.) HYBRIDS

NASHWAN Y. EIDO and DR. SARFARZ F. A. AL-BAMARNY
Dept. of Horticulture, College of Agricultural Engineering Sciences, University of Duhok,
Kurdistan Region-Iraq

(Received: August 5, 2019; Accepted for Publication: September 29, 2019)

ABSTRACT

The experiment was conducted on two hybrids (Massouda and Chahin) sweet pepper (Capsicum
annuum L.) in the field of the College of Agricultural Engineering Sciences, University of Duhok during
growing season of 2018, to study the effects of three levels of artificial compost in soil (0:0, 1:1, 1:3 v/v)
and four concentrations of seaweed extract spray (Tecamin algae) (0.0, 0.5, 0.75, 1 ml.I"Y) on Massouda F1
and Chahin F1 hybrids. The results shows that Massouda hybrid significantly recorded higher fruit dry
weight and vitamin C, whereas Chahin hybrid were overcome significantly from Massouda in chlorophyll
a and b. The high level 1:1 compost significantly increased fruit dry weight, vitamin C and total
carbohydrate, while the level 1:3 compost significantly recorded higher chlorophyll a and lower fruit
respiration rate compared to untreated hybrids with compost. However, the influence of high
concentration (1 mlI?t) seaweed on the marketability pepper fruits was affected significantly and
improved fruit dry weight, vitamin C, total carbohydrate, chlorophyll b and lower fruit respiration rate
than untreated with seaweed except chlorophyll a which significantly increased in level (0.5 mlI?)
seaweed. On the other hand, the triple interactions among the three factors significantly enhanced all
detected traits compared to untreated plants.

KEYWORDS: Sweet pepper, (Capsicum annuum L.), artificial compost, seaweed algae, fruit
marketable.
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INTRODUCTION

Capsicum (Capsicum  annuum L.
commonly known as bell pepper or
sweet pepper or green pepper belongs to the
family Solanaceae along with tomatoes, eggplant
and potatoes (Safford, 1926), and is native to

the Central and South America (Mexico)
(Cheng, 2014). It consider as a popular
vegetable crop produced worldwide.

Consumption of sweet peppers is becoming
popular due to their medicinal and varied
flavours, aroma, colour and health promoting
compounds (vitamin C, vitamin E and
carotenoids) (Raffo et al., 2007).

Capsicum is the most widely summer
vegetable crops cultivated and economically
planted in many countries all over the world
includes sweet and pungent fruit of numerous
shapes and sizes (Rubatzky, 1997). It is the
world’s second most important vegetable after
tomato (Anonymous, 1989).
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Pepper is one of the most valuable vegetable
crops in Irag and very desirable for Iraqi
consumer. According to the United States
Agency for International Development (USAID)
in (2011-2012) the production yield of bell
peppers in Irag ranged from 8 to 14
tons/donums.

Nowadays farmers are interested in moving
to organic cultivation. However, organic farming
is one of the fastest growing sectors of
agriculture  worldwide (Karanatsidis and
Berova, 2009). Fertilizers and soil amendments
are a wide array of materials added to soils to
improve plant growth. It is more than three
decades that the global agriculture has been
depicted towards organic agriculture owing to
sustainability and reduced environmental effects
(Adhikari et al., 2016). The use of compost and
seaweed extract has assumed a great significance
in recent years in vegetables production.
However, in many investigations, compost
utilized as a soil amendment has resulted in
higher marketable yields and fruit quality as
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compared with those from standard vegetable
crop commercial practices (Stoffella et al.,
2003). Compost not only supplies many
nutrients for crop production, but they are also
valuable sources of organic matter. The use of
composts has been wused to increase crop
productivity and yields, and their use is usually
associated with improved soil structure and
enhanced soil fertility, increased soil microbial
populations and activity and an improved
moisture-holding capacity of the soil (Arancon
et al., 2004).

The use of other organic fertilizers such as
seaweed extract as a liquid manure in farming
practice is very ancient and common practice
among the Romans and also practiced in Britain,
France, Spain, Japan and China (Arumugam
and Anantharaman, 2009). Seaweeds have
been applied as foliar spray and used in organic
farming. These extracts are marketed as liquid
fertilizers and bio-stimulants, because they
contain growth promoting substances such as
Auxins and cytokinins that induce the shoot and
root system consistently (Stirk et al., 2004).

Zaki et al., (2017) showed that among five
pepper cultivars, the hot red and sweet red
pepper had high vitamin C content, followed by
hot green pepper, sweet green pepper and yellow
pepper. Hallmann and Rembialkowska (2012)
showed that organic bell pepper fruits contained
significantly more fruit dry matter, vitamin C
compared with conventional fruits. Aminifard
et al., (2013) studied the effect of compost on
fruit quality of sweet pepper, the results reported
that pepper fruit carbohydrate increased with
increasing compost levels and the lowest
carbohydrate was recorded in control, Also
showed that vitamin C in fruit quality influenced
by compost treatments. The results of Manna et
al., (2012) showed that seaweed extract led to
increasing yield, chlorophylls and vitamin C in
chilli  pepper compared to those without
seaweed. However, Vijayakumar et al., (2018)
showed that application of seaweed on sweet
pepper fruit recorded maximum fruit dry weight,
carbohydrate content, chlorophyll a, b and total
chlorophyll.

Therefore the present study objectives were
to determine the effect of compost as a soil
amendment with seaweed extract as a foliar
spray and their interactions on the physiological

characteristics of peppers and improving
marketable fruits of organic sweet pepper plants.

MATERIALS AND METHODS

The experiment was conducted under
field conditions on 5" March (2018) at the
research farm of the College of Agricultural
Engineering Sciences, University of Duhok,
Kurdistan region-Irag. The site is located at
Sumail near 13 km west of Duhok city at
(Latitude 36.51 N, Longitude 42.52 E and
473 m altitude). Soil sampling, preparation
and analysis were analysed (data not
presented).

Two hybrids of sweet pepper (Capsicum
annuum L.), Massouda RZ F1 and Chahin F1
(purity 99.9% - 98% and germination 97% -
93%) respectively were purchased from a local
distributor. During 5/3/2018 Pepper seeds (C.
annuum L.) sowing in plastic pots (6 cm
diameter, one seed per pot) each pots containing
50 g of peat moss. After sowing, the pots were
placed in a greenhouse and after 44 days the
seedling transported into the field.

Aerobically composted grass clippings with
other organic matter were done. Grass clippings
were obtained from local gardens (Table 1).
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Table (1): Compost ingredients.

Materials Amount Reference
Grass clippings 100 kg Optional
Poultry manure 40 kg Adediran et al., 2003

Balk agents (Millet) 20 kg Epstein, 2011
Clay soil 10 kg CASFS?, 2017
Molasses 3 kg Duffy et al., 2013
Calcium carbonate 3 kg Baysal et al., 2007
Bio-char (Charcoal) 5% Khan et al., 2014
pH 7.6 Rittenhouse, 2015
(Water) Moisture 50%
Temperature 59 °C
Particle size ~2.5¢cm Varies?
Grass clippings (C/N) ratio 15-25:1 Compost management program (A and L Canada

Laboratories, (2004)

1. (CASFS): A Project for the Center of Agroecology and Sustainable Food Systems. University of California,

Santa Cruz. Unit 1.7. Making and Using. Compost, (casfs.ucsc.edu).

2. Depends on the specific materials and pile size.

Compost factor consisted of three levels,
involving, compost + soil (0:1, 1:1 and 1:3 v/v)
ratios (Llaven et al., 2008). Compost was
applied to the experimental plots at the time with
transplanting the pepper seedlings in to the field
in (20/4/2018) and the plots media was prepared
by mixing soil collect from upland orchard and
mix with the amount of compost as levels per the
experimental units. Compost application to the
experimental plots was be mixed with soil in
hole (20 cm diameter and 30 cm depth), the hole
filled with the compost and soil before pepper
plantlet transplantation and watering was done
through drip irrigation system.

The seaweed extract (Tecamin algae, made in
spain, Agritecno  Fertilizantes Company)
obtained from local distributor. contains;
seaweed extract 16% (w/w), total Nitrogen
0.1%, Phosphorus (P20s) 0.15%, Potassium
(K20) 0.25% (w/w), trace elements%, growth
regulator L (bio-stimulants), vitamin%, amino
acid% and carbohydrates%. Four different
concentration of seaweed extract (0.0, 0.5, 0.75
and 1 mlI?) was used after a week of
transplanting and spray of seaweed repeat every
10 days during vegetative growing season until
fruit harvesting. The total spray of seaweed
extract was done at six times.
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The experiment was arranged in a split-split
plot design in RCBD, there were three factors
under the study, two hybrids of sweet pepper,
three levels of compost and four concentrations
of seaweed extract (2x3x4) with three
replications and twenty four treatments. In split-
split plot design there are three types of
experimental units (main plots, sub plots and
sub-sub plots). Where the levels of hybrids were
putted in a main plots, and three levels of
compost were putted in the sub-plots, while four
concentrations of seaweed extract was putted in
the sub-sub plots. Data was analysed using SAS
program and means was compared by Duncan’s
multiple range test at 5% level of confidence.
Measurements
Fruit marketable quality after 10 days at 22
°C: At the middle of growing season more than
25 fruits from each treatment were kept at
temperature 22 °C for 10 days, then the
physiological changes that occurred in the fruits
quality of sweet pepper within ten days at 22 °C
was determined at the following methods:

Fruit dry weight (%): Cut 120g of fruits under
each experimental unit was taken for fruit dry
weight according to (Gobara, 1998).

Vitamin C (ascorbic acid) (%): Pepper juice
extracted from five fruits then ascorbic acid was
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determined using 2, 6 Dichloro-phenol
indophenols as described in (A.O.A.C, 2000).
Fruit respiration rate (mg CO/kg-h): Fruit
respiration was measured using closed system
(desiccator) method according to (Al-any, 1985)
that calculates the amount of CO liberated from
the fruits and absorbed by sodium hydroxide.
2NaOH + CO; — Na,CO3;+ H,0

Carbohydrate contents (%): Total
carbohydrates were determined according to
Lane and Eynon method as described by Joslyn
in (1970).

Fruit chlorophyll content (a and b) (mg.g™):
For determining chlorophyll a and b of fruit was
calculated according to Knudsen method as
described by Wintermans and DeMots (1965).

RESULTS
Fruit dry weight (%)

The Percentage of fruit dry matter shows
significantly increase (10.36%) in Massouda
hybrid compared to (8.09%) in Chahin. The
highest rate (9.68%) of fruit dry weight recorded
in a high level 1:1 compost which was
significantly higher compared with untreated
plant. The effect of seaweed concentration at 1
ml.I* were also increased significantly (10.04%)
fruit dry matter compared to control which
recorded the lowest rate (9.04%) and other
seaweed concentrations. The interactions among
hybrids, compost and seaweed were increased
the percentage of fruit dry weight as shown in
Table (2) whereas Chahin planted in high level
of compost 1:1 and sprayed with high level of
seaweed 1 ml.I"! increased significantly fruit dry
weight to (12.42%) compared to the most other
interactions, the lowest (7.36%) fruit dry weight
measured in Chahin with 0:1 compost and 0.1
seaweed.

Table (2): Effect of compost, seaweed and their interactions on fruit dry weight (%) of two
marketable sweet pepper hybrids after 10 days at temperature 22 °C.

Hybrids Compost + Seaweed levels ml.L? Hybrids x Means
Soil (viv) Compost of
0.5 0.75 1 hybrids
Massouda 0.1 10.00 cd 10.57 bc 10.06 cd 10.85 bc 10.37 b 10.75a
1.1 10.76 bc 10.56 bc 10.70 bc 12.42 a 1111 a
1.3 10.56 bc 9.76 c-e 11.34 ab 11.39 ab 10.76 ab
Chahin 0.1 7.36 9 7.63 fg 7.87 fg 8.61 e-g 7.87c 8.09 b
11 7.731g 7.91fg 8.90 d-f 8.46 fg 8.25¢
1.3 7.87 fg 8.00 fg 8.26 fg 8.52 fg 8.16 c
Hybrids x Massouda 1044 b 10.30b 10.70 b 1155a Means of compost
Seaweed _
Chahin 7.65e 7.85 de 8.34 cd 8.53¢c
Compost x 0.1 8.68 e 9.10 b-e 8.97 c-e 9.73 a-d 9.12b
Seaweed
11 9.24 b-e 9.23 b-e 9.80 a-e 10.44 a 9.68 a
1.3 9.21 b-e 8.88 de 9.80 a-c 9.95 ab 9.46 ab
Means of seaweed 9.04c 9.07¢c 9.52b 10.04 a

Means within rows or columns and their interactions followed by the same letters are not significantly
differences from each other according to Duncan’s multiple range test at 5% level.
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Vitamin C (%)

Results in the Table (3) indicated that the
Massouda hybrid was showed significant
increase (3.78%) in vitamin C at marketable
fruits than Chahin hybrid (3.28%). Nevertheless,
the level 1:1 compost observed significantly
increase (3.98%) vitamin C content in sweet
pepper fruits and 0:1 compost recorded the
minimum value (3.30%). However, the influence
of seaweed organic fertilizers that applied to the
plants was significantly higher in two
concentration 0.75 — 1 ml.I* (Table 3) compared
to untreated and 0.5 ml.I" seaweed levels which
measured the least results (3.21 and 3.55%)
respectively. Significant increasing in vitamin C
on marketable fruits after ten days among three
factors under study was found in Massouda +
1:1 compost and 0.75 mlI' seaweed this
interaction recorded the maximum percentage
value (4.86%) and the minimum (2.70%)
showed in Chahin, 1:3 compost and 0.0 ml.I*
seaweed.

Fruit respiration rate (mg COJ/kg-h)

It noticed from the Table (4) that the
respiration rates of both hybrids not recorded
significant differences between them. Level of
compost 1:3 revealed to significant decreases
(33.74 mg COy/kg-h) in fruit respiration rate
than untreated plant with compost (40.46 mg
CO2/kg-h). On the other hand, spraying plants by
seaweed at concentration 1, 0.75, 0.5 ml.I?
caused a significant decreasing (33.55, 35.15 and
37.84 mg CO./kg-h) fruit respiration rate
respectively in comparison with 0.0 ml.I*?
seaweed treatment that had a highest value
(41.25 mg CO/kg-h). The minimum values
(25.04 and 27.81 mg CO/kg-h) exposed when
Chahin cultivated on 1:1 compost with seaweed
at 0.75 or 1 mlL.I** concentration, this rates were
significantly differ from most other interactions
treatments, in contrast of that, the higher
respiration rate (49.85 mg COz/kg-h) was
recorded in Massouda, 1:1 compost and 0.0 ml.I°
. seaweed.

Table (3): Effect of compost, seaweed and their interactions on vitamin C (%) content of fruit two
marketable sweet pepper hybrids after 10 days at temperature 22 "C.

Hybrids Compost + Seaweed levels ml.L? Hybrids x Means of
Soil (viv) Compost hybrids
0 0.5 0.75 1
Massouda 0.1 3.02 de 3.27 de 3.75 b-e 3.60 c-e 341b 3.78 a
1.1 4.41 a-c 3.88 b-d 4.86 a 4.74 ab 4.47 a
1.3 3.04 de 3.78 b-d 3.29 de 3.77 b-e 3.47b
Chahin 0.1 2.86 de 3.06 de 3.71 b-e 3.09 de 3.18b 3.28b
11 3.20 de 3.84 b-d 3.07 de 3.85 b-d 3.49b
1.3 270e 3.47 c-e 3.09 de 3.40 c-e 3.16b
Hybrids x Massouda 3.49 a-d 3.64 a-c 3.97 ab 4.03 a Means of compost
Seaweed _
Chahin 2.92d 3.45 b-d 3.29cd 3.45 b-d
Compost x 0.1 2.94 de 3.17 c-e 3.73 a-c 3.34 b-e 3.30b
Seaweed
1.1 3.81 a-c 3.86 a-c 3.96 ab 430 a 3.98a
1.3 287e 3.63 a-d 3.19c-e 3.58 a-e 3.32b
Means of seaweed 3.21b 3.55ab 3.63a 3.74 a

Means within rows or columns and their interactions followed by the same letters are not significantly
differences from each other according to Duncan’s multiple range test at 5% level.

Table (4): Effect of compost, seaweed and their interactions on fruit respiration rate (mg CO/kg-h) of
two marketable sweet pepper hybrids after 10 days at temperature 22 °C.

Hybrids Compost + Seaweed levels ml.L? Hybrids x Means of
Soil (v/v) Compost hybrids
0 0.5 0.75 1
Massouda 0.1 47.31fg 44.37 e-g 41.85 c-g 33.40 a-d 41.73 c 40.80 a
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11 49.85¢g 37.53 b-e 47.02 fg 41.46 c-g 43.96 ¢
13 38.42 b-f 39.56 b-g 31.47 ab 37.33 b-e 36.69 a-c
Chahin 0.1 46.11 eg 42.28 d-g 37.66 b-e 30.68 ab 39.18 bc 33.09 a
11 32.79 a-c 31.62 ab 25.04 a 27.81a 29.31a
1.3 33.02 ad 31.66 ab 27.87 a 30.60 ab 30.79 ab
Hybrids x Massouda 45.20d 40.49 c 40.11 bc 37.39 bc Means of compost
Seaweed _
Chahin 37.31 bc 35.18 b 30.19 a 29.70 a
Compost x 0.1 46.71 e 43.33 de 39.75 b-d 32.04 a 40.46 b
Seaweed
11 41.32 c-e 34.57 ab 36.03 a-c 34.64 ab 36.64 ab
13 35.72 a-c 35.61 a-c 29.67 a 33.97 ab 33.74a
Means of seaweed 41.25¢c 37.84b 35.15 ab 33.55a

Means within rows or columns and their interactions followed by the same letters are not significantly
differences from each other according to Duncan’s multiple range test at 5% level.

Carbohydrate contents (%)

It is obvious from the Table (5) that the both
hybrids did not show any significant difference
in total carbohydrate content of marketable
fruits. The fruit of 1:1 compost increased total
carbohydrate content (14.88%) in fruits,
followed 1:3 compost that has (13.54%)
compared to untreated plant with compost. On
the other hand, the application of seaweed was
valuable significant resulted on the fruit
carbohydrate, hence 1 ml.I"* seaweed recorded

the higher value (15.32%) and 0.0 ml.I* seaweed
recorded the lowest (11.88%) value. Results in
table (5) indicated that the effects of the
interaction among three  factors  were
significantly recorded on the percentage of
carbohydrate in fruits, when the Massouda
cultivated with 0:1 compost and sprayed with 1
ml.I"t seaweed extract gave the best percentage
value (22.07) and the lowest rate (6.54%)
noticed in Massouda, 0:1 compost and 0.0 ml.I*
seaweed.

Table (5): Effect of compost, seaweed and their interactions on total carbohydrate (%) content of two
marketable sweet pepper hybrids after 10 days at temperature 22 °C.

Hybrids Compost + Seaweed levels ml.L? Hybrids x = Means of
Soil (viv) Compost hybrids
0 0.5 0.75 1
Massouda 0.1 6.54 ¢ 9.04 fg 17.11 a-e 22.07 a 13.69b 16.36 a
1.1 16.63 a-e 20.60 ab 18.44 a-d 18.29 a-d 18.49 a
1.3 19.30 a-c 21.37 a 13.17 c-g 13.75 b-f 16.90 a
Chahin 0.1 7.11 fg 8.19 fg 18.09 a-d 11.67 d-g 11.26 bc 10.90 a
11 11.06 e-g 6.88 fg 13.71 b-f 13.42 c-g 11.27 bc
1.3 10.61 e-g 8.65 fg 8.73fg 12.71 c-g 10.18 ¢
Hybrids x Massouda 14.16 bc 17.00 ab 16.24 a-c 18.04 a Means of compost
Seaweed -
Chahin 9.59 de 7.90e 13.51 bc 12.60 cd
Compost x 0.1 6.82¢c 8.61c 17.60 a 16.87 a 12.48 b
Seaweed
11 13.85 ab 13.74 ab 16.08 a 15.85a 14.88 a
1.3 14.96 ab 15.01 ab 10.95 bc 13.23 ab 13.54 ab
Means of seaweed 11.88c 12.45 bc 14.87 ab 1532 a

Means within rows or columns and their interactions followed by the same letters are not significantly
differences from each other according to Duncan’s multiple range test at 5% level.
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Chlorophyll a content in fruits (mg.g™)

The results obtained from Table (6) revealed
that the Chahin hybrid was significantly showed
higher chlorophyll a (1.31 mg.g?) after
marketable condition in compared to Massouda
(1.05 mg.g1). On the other hand, the maximum
(1.34 mg.g?) significant chlorophyll a resulted
from the effect of compost in 1:3 level and the
least (1.08 mg.gl) was obtained in control.
Seaweed fertilizers that applied to the plants
recorded the best chlorophyll a (1.24 mg.g*?) at
concentration 0.5 ml.I* and the minimum (1.13
mg.g) was found in untreated plants. After 10
days of marketable, pepper fruits had significant
increases chlorophyll a(1.66 mg.g™) return to the
interaction among Chahin hybrid when planted
without compost and sprayed with 0.5 ml.I*?
seaweed, whereas the lowest value (0.73 mg.g™)
recorded in Massouda, compost 1:1 and 0.5 mlL.I°
! seaweed.

Chlorophyll b content in fruits (mg.g?)

Data in the Table (7) indicated that Chahin
hybrid was significantly improved fruit
chlorophyll b (0.42 mg.g') than Massouda
hybrid (0.22 mg.g*). However, the influence of
compost was not observed significant increase in
fruit chlorophyll b. whereas seaweed at
concentration 1 ml.I" recorded significantly the
maximum rate (0.42 mg.g™) but there were no
significant differences between the other levels
and control, hence the lowest value was recorded
in the rest of levels. The combination of the
three factors (hybrids, compost and seaweed) has
a profound significant effect on chlorophyll b
content in marketable sweet pepper fruits, the
best value (0.63 mg.g?) showed from Chahin,
0:1 compost and treated with 1 ml.I* seaweed,
whereas a minimum value (0.04 mg.g') was
showed in Massouda hybrid which planted
without compost and treated with seaweed at
concentration 0.5 ml.I".

Table (6): Effect of compost, seaweed and their interactions on chlorophyll a (mg.g?) content in two
marketable sweet pepper hybrids after 10 days at temperature 22 °C.

Hybrids Compost + Seaweed levels ml.L? Hybrids x Means
Soil (viv) Compost of
0.5 0.75 1 hybrids
Massouda 0.1 0.94 g-i 0.83 hi 1.05 f-h 0.96 g-i 094 ¢ 1.05b
11 1.42 a-c 0.73i 0.90 g-i 0.84 hi 0.97 bc
13 0.98 g-i 1.32 b-e 1.16 e-g 1.43 a-c 1.22 ab
Chahin 0.1 0.81 hi 1.66 a 1.41 ad 0.98 g-i 1.21 a-c 13la
11 1.13e-g 1.44 a-c 0.94 g-i 1.50 a-c 1.25a
1.3 151 a-c 1.49 a-c 1.58 ab 1.25 cf 1.46 a
Hybrids x Massouda 1.11cd 0.96 e 1.03 de 1.08 de Means of compost
Seaweed _
Chahin 1.15cd 153 a 1.31b 1.24 bc
Compost x 0.1 0.87e 1.24 a-c 1.23 a-c 0.97 de 1.08 b
Seaweed
11 1.28 ab 1.08 cd 0.92 de 1.17 bc 111b
1.3 1.25 a-c 140 a 1.37a 1.34 ab 1.34a
Means of seaweed 1.13b 124 a 1.17 ab 1.16 ab

Means within rows or columns and their interactions followed by the same letters are not significantly
differences from each other according to Duncan’s multiple range test at 5% level.
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Table (7): Effect of compost, seaweed and their interactions on chlorophyll b (mg.g™) content in two
marketable sweet pepper hybrids after 10 days at temperature 22 °C.

Hybrids Compost + Seaweed levels ml.L? Hybrids x Means
Soil (v/v) Compost of
0.5 0.75 1 hybrids
Massouda 0.1 0.16 ef 0.04 f 0.31 b-f 0.25 c-f 0.19b 0.22b
11 0.15 ef 0.31 b-f 0.17 ef 0.26 c-f 0.22b
1.3 0.37 a-e 0.23 cf 0.21 d-f 0.17 ef 0.25b
Chahin 0.1 0.22 cf 0.51 a-c 0.37 a-e 0.63 a 0.43 a 0.42 a
11 0.47 a-d 0.30 cf 0.26 c-f 0.60 a 0.41a
1.3 0.36 a-e 0.25 c-f 0.42 a-e 0.59 ab 0.4l1la
Hybrids x Massouda 0.23b 0.19b 0.23b 0.23b Means of compost
Seaweed -
Chahin 0.35b 0.35b 0.35b 0.61a
Compost x 0.1 0.19b 0.28 ab 0.34 ab 0.44 a 0.31a
Seaweed
11 0.31 ab 0.31 ab 0.21b 0.43 a 0.32a
1.3 0.37 ab 0.24 ab 0.32 ab 0.38 ab 0.33a
Means of seaweed 0.29b 0.27b 0.29b 0.42 a

Means within rows or columns and their interactions followed by the same letters are not significantly
differences from each other according to Duncan’s multiple range test at 5% level.

DISCUSSION

It is observed from the above mentioned
results in Tables (2, 3, 6 and 7) that a significant
increase occurred in fruit dry weight, vitamin C,
chlorophyll a and b. Increasing fruit dry weight
and vitamin C showed in Massouda hybrid while
increasing chlorophyll a and b in fruits showed
in Chahin hybrid, this could be attributed to
genetic capacity of both hybrids and causes
highly differences in terms of fruits quality,
growth and development parameters of pepper
plants which largely depend on the genetic
constitutions of the plants (Ganiger, 2010),
results of the present study are in agreement with
(Karanatsidis and Berova 2009). However,
fruit parameters were significantly influenced by
hybrids for example; dry matter content of sweet
pepper fruits differed significantly between the
cultivars (Jadczak et al., 2010).

The change in fruit dry weight, vitamin
C, fruit respiration, carbohydrate and chlorophyll
a in sweet pepper due to the compost is
presented in the Tables (2, 3, 4, 5, and 6)
respectively. The effects of compost alone on the
fruit quality were showed significantly better
than untreated treatments in the most above
mentioned characters. Our results shows at high
level of compost significantly increased fruit dry

weight, vitamin C and carbohydrate content.
Similarly, results of (Peyvast et al., 2007) they
proved that compost treatments at high amount,
significantly influenced dry weight of green
pepper, vitamin C content, chlorophyll a and b in
fruits. Also agree with those observed by
(Copetta et al.,, 2011 and Aminifard et al.,
2013) who determined that compost application
at different levels improved carbohydrate
content, and with those (Piazzolla et al., 2012)
in fruit respiration at compost levels compared to
other treatments, this might be due to increasing
compost in soil, the level of macronutrients were
increased significantly therefore chlorophyll
pigments and vitamin C synthesis increased with
macronutrients increased in the soil (Zhao et al.,
2005). On the other hand, vitamin C levels in
vegetables depend on several factors, including
cultivars, plant nutrition, production practice and
maturity (Antonio et al., 2007).

The results revealed that foliar spray of
seaweed  significantly  influenced  fruit
parameters. Foliar spray of seaweed along
enhanced all fruits parameters including fruit dry
weight, vitamin C, carbohydrate, chlorophyll a,
b and decreasing fruit respiration rate. Seaweed
affected the structure of plant roots and
facilitating efficient uptake of nutrients either
through roots or from the leaf surface
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(Battacharyya et al., 2015). Vijayakumar et
al., (2018) reported that lower concentration of
seaweed liquid fertilizer has stimulated
chlorophyll and carbohydrate content in sweet
pepper as compared to control, this influence
might be due to more availability of plant
nutrients and growth promoting hormones which
ultimately resulted in the higher values of the
growth and fruits parameters, because the
seaweed extracts have growth stimulating
activities and are used as bio-stimulants in
natural crop protection (Vinoth et al., 2012).
Also it was reported that the seaweed extracts
have promising plant growth regulators such as
Auxins, cytokinins, gibberellins, betains and
major macronutrients and micronutrients which
help in promoting the growth of various
vegetables, fruits and other crops (Blunden et
al., 1991). Our results are in harmony with those
observed by (Vijayakumar et al., 2018).

Conclusions

The obtained results cleared that the fruit
marketable and quality of sweet pepper tested in
the experiment significantly showed different

between hybrids. Although there were
significant increases between compost levels
alone on fruit dry weight, vitamin C,

carbohydrate, chlorophyll a and lower fruit
respiration rate with comparison to control
except chlorophyll b. However, the highest rates
of all parameters in fruit marketability were
found in hybrids when treated with high
concentration of seaweed extract, also the
positive effect of the compost and seaweed
extract together on the pepper was expressed in
both hybrids by improving all characters
compared to control.
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