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Abstract: Roselle (Hibiscus sabdariffa L.) is an annual shrub with a multipurpose crop
with great economic potential to increase the income of farmers and processors in some
countries worldwide from the export and local markets. Therefore, two successive seasons
(2020 and 2021) were conducted to investigate how fertilization either organic manure or
chemical fertilizer and foliar application of Appetizer (App) and their combination could
affect the plant growth, yield, and chemical composition of Roselle plant. The treatments
used App. solely at 3 rates (0, 4, 6 g L"), in interaction with the total dose of organic manure
or chemical fertilizer, or with a half dose of both fertilizers. Also, values were tested for each
fertilizer applied solely at a total dose and in interaction at a half dose. It was found that
spraying Roselle plants with App positively increased all parameters studied over the control.
However, such an increase was greatly enhanced when the App. was combined with
fertilization. Whereas, the highest records of growth characters, the chemical constituents of
roselle plant, ascorbic acid, and carbohydrate resulted from half doses of chemical and
organic manure with 4 and 6 g L™ of App. While the highest values of all yield characters
were obtained from the combination of chemical fertilizer at total dose and App at 4 g LI,
respectively, it was discovered, as well, that organic manure applied solely or combined with
App gave high values that were so close and superior, in some cases, to those of chemical
fertilizer. Hence, organically speaking, it is recommended that if there are fewer harmful and
healthier products in agriculture, organic manure, either alone or combined with App, is still
of high value for plant yield, especially when integrated with 4g L' App.
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Introduction

The medicinal plant Hibiscus sabdariffa L. is a
member of the Malvaceae family. More people
know it as "red sorrel" or "Roselle." There are
more than 300 species and variations of

hibiscus; the two most prevalent varieties are
H. sabdariffa var. sabdariffa and H. sabdariffa
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var. altissima Wester. (Da-Costa-Rocha et al.,
2014). The annual shrub Hibiscus sabdariffa
grows upright and has many branches.
Reddish-brown stem with a taproot that
penetrates deeply. Leaves with serrated edges
that range in hue from a deep green to scarlet.
Large, red to yellow flowers with a dark center
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on short peduncles are seen (Mady et al.,
2009). Roselle is commonly consumed as food
for medicinal and health purposes and is also a
of
anthocyanins, which function as free radical

source antioxidants, especially
scavengers and reduce lipid peroxidation;
fascinating research on the antioxidant activity
of Roselle extract and their consumption can
reduce or protect from many diseases (Islam et
al., 2016). Using roselle products, including
fresh juice, hot and cold tea, jam, jelly, or
capsules rich in anthocyanins, protects the
human body from the detrimental effects of
free radicals through antioxidant activity. The
economic part of the plant is the fleshy calyx
surrounding the fruit (capsules); it is well-
known for its juicy, edible calyces and leaves,
which can be used to manufacture ice cream,
salads, tea, juices, jams, and jellies, among
many other items (Yirzagla et al., 2023).
Because of their high ascorbic acid and
anthocyanin content, fresh roselle calyces are
gathered in various places to make pro-health
drinks. According to studies by Malacrida et
al. (2022) and Sehim ef al. (2023) Roselle
calyxes have a progressive function in the
development of human breast cancer cells, in
addition, it finds the
pharmaceutical sector. Infusions made from

application in

the calyces or leaves are used in traditional
medicine in India, Africa, the Middle East, and

Mexico to treat fever, hypertension,
hypercholesterolemia, liver diseases, and
gastrointestinal ~ disorders. According to

nutritionists, Roselle calyces are rich in

Potassium, calcium, magnesium, sodium,
riboflavin, niacin, and iron. Table 1 displays
the nutritional makeup of 100 g of fresh
Roselle calyces and leaves. Roselle plant can
be grown as a supplementary crop on the farm
to boost income; it is drought tolerant and
requires minimal attention and inputs once

established.
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Table (1): Nutritional composition of 100 g
fresh Roselle calyces and leaves (Islam et

al., 2016).
Constituents Fresh Calyx Fresh leaves
Moisture 9.20¢g 85.60 g
Protein 1.15¢ 330 g
Fiber 12.00 g 10.00%
Fat 2.6l g 030¢g
Fiber 12.00 10.00%
Energy 44 kcal 43 kcal
Ash 6.90 g 1.00 g
Calcium 12.63 mg 213.00 mg
Phosphors 273.20 mg 93.00 mg
Iron 8.98 mg 4.80 mg
Carotin 0.03 mg 4135 pg
Thiamin 0.12 mg 0.2 mg
Riboflavin 0.28 mg 0.45 mg
Niacin 3.77 mg 1.2 mg
Carbohydrate 6.70 mg 154 mg
Ascorbic acid 10.00 mg 920 g

These attributes may be ascribed to its
nutritional content. Roselle possesses a high
concentration of organic acids, amino acids,
minerals, carotene, vitamin C, and total sugars

in its calyx, leaves, and seeds, with variations

dependent on variety and geographical
location in addition to  flavonoids,
triterpenoids, anthocyanins, steroids, and

alkaloids (Mady et al., 2009). Chemical
fertilizers are well recognized to be two-edged
They of
contemporary agriculture (Adesemoye et al.,

swords. are crucial elements
2009) to achieve food security (Kiran et al.,
2016). The results exhibited by (Ali et al.,
2021) showed significant differences in the
applying N fertilizer rate of nitrogen and
increased the vegetative growth and yield.
However, they also exhibit several adverse
effects. Over time, regular, uneven application
of chemical fertilizers causes the soil to
become less base-saturated and more acidic
(De-Ridder & Van-Keulen, 1990). Chemical
fertilizers adversely influence the environment
and public health through leaching, soil
degradation, groundwater contamination, and
accelerated nutrient release (Mohammed et al.,

2020).
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A test for the nutritional content of the soil and
manure could assist in avoiding this issue by
identifying the proper requirements and
quantity of manure required. In order to restore
the ecological balance that was upset by
improper practices of an organic, sustainable
agroecosystem, there has been a trend toward
using fertilizers derived from natural sources,
as these fertilizers could provide renewable
and organic sources of nutrients for crops

(Roe, 1998).

The main reasons for using organic farming
systems include food safety, reducing adverse
the
nutritional attributes of organic products, and

environmental  effects, enhancing
producing more palatable and healthier food
items (Youssef et al., 2014). Furthermore, a
crucial objective is to improve soil structure
and stability, thereby increasing crop yield and
quality (Chang et al., 2010). Excessive manure
application may postpone ripening and
heighten susceptibility to disease, frost, and
wind damage. For a long time, soil fertility
preserved by using cattle manure, an animal
waste product (Castrillon et al., 2002). It
comprises manure and excrement, bedding,
residual feed, and water. Many minerals
essential for plant growth found in cattle

manure.

It can replace or lessen the demand for
commercial nutrients in crop cultivation due to
its high level of organic matter. Nevertheless,
cow dung has a modest healthy content, so
large application rates are necessary to apply
the same amount of nutrients. Both organic and
inorganic nutrients can be found in animal
dung. The organic portion of solid manure
a high
They must first

unavailable to plants contains
percentage of nutrients.
undergo mineralization to convert nutrients
from their organic to inorganic forms. Ten to

twenty percent of the immediately available
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Nitrogen is found in the inorganic portion of
solid cattle dung. Compared to commercial
phosphorus fertilizers, the availability of
Phosphorus in cattle manure is around 50%,
and other elements in the manure, such as
Nitrogen, affect how the Phosphorus reacts

(SSCA, 2000).

Presently, there is a global movement to use
nano fertilizers and natural Biostimulants to
decrease synthetic fertilizers' usage because of
their negative effects on the environment,
human health, and the economy (Al-Taweel &
Mohammed, 2023; Al-Rawi et al., 2024). One
such natural alternative is using seaweed
extracts, which are inexpensive, non-toxic, and
do not pollute the environment (Priyanka et al.,
2020). Additionally, these substances promote
plant growth at a low concentration and
support any crop's most critical physiological
processes. An appetizer is an example of a
seaweed extract used to achieve this goal: a
biostimulant sprayed on the shoots and used as
a seed soak before seeding. The natural
biostimulator Appetizer is derived from the
L.,
constituting 93% of the commercial product.

seaweed  Ascophyllum nodosum
The chemical composition of the seaweed as
shown in Table 2. These algae possess
numerous biologically active phenolic
compounds and certain plant hormones,
including gibberellins, cytokinins, auxins, and
other components. The minerals zinc and
manganese are present in addition to a high
content of phenolic compounds, including
phlorotannin and alginic acid, around 28%
(Saudi & Al-Rawi, 2023). Seaweed extract
enhances plant growth, productivity, and
quality through the presence of many plant
growth hormones and regulators, including
gibberellins, cytokinins, auxins, abscisic acid,
betaines, brassinosteroid, Jasmonate,
polyamines, salicylates, and signal peptides

(Almafrajee & Elrubaee, 2022). Seaweed
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contains various natural compounds and
bioactive substances, including terpenoids,
carotenoids, polyphenols, peptides, sulfated
polysaccharides, and fibers (Bruno et al.,
2023). it is important for many physiological
processes in crops. The results obtained by
Almafrajee and Elrubaee (2022) showed that
applying the organic Appetizer enhanced the
growth, quantity, quality, and active
components of maize silk in synthetic maize
cultivars. This field study looked into the
viability of producing organic Rosselle and
how an appetizer (App) foliar spray could
enhance plant growth, fruit productivity,

medicinal properties, and chemical makeup.
Materials & Methods

A field experiment was conducted during two
seasons (2020 & 2021). In every season, seeds
of Roselle (Hibiscus sabdariffa, L.
Egyptian Balady variety red light) plants were
kindly obtained by the of
Medicinal and Aromatic Plants, Ministry of

CV.
Department

Agriculture, Egypt. Seeds were sown in Sandy
clay soils at the first week of May. The
experiment was laid out as a split-plot design
based on completely randomized blocks with
three replicates. The plot area was (2.80 X
3.60) = 10.08 m? and included six rows; each
row was 60 cm apart and 2.80 m in length,
every row had eight hills (40 cm apart), and
three weeks later, the plants were thinned,
leaving only one seedling per hill. Seeds. The
thinning was cut three weeks later, leaving
each hill with just one seedling. The soil's
physical and chemical analyses were
conducted following the methodologies that
Jackson (1973) and Black et al., (1982)
established, respectively. The soil analysis
findings are provided in Table 2. The primary
experimental design involved three fertilizing
treatments: the first treatment consisted of

100% organic fertilizer and 0% chemical
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fertilizer, explicitly using 60 m® of cattle
manure per hectare without any chemical
fertilizer.

Table (2): Experimental soil

characteristics:
Trait 2020 2021
Sand % 12 10
Silt % 22 25
Clay % 68 61
Texture Clay Clay
N 17.5 18.7
P 70.3 77.9
K 93.9 99.9
Fe 3.7 3.8
Zn 0.90 0.99
Mg 0.40 0.88
EC dSm’! 1.88 1.92

Organic matter % 1.11 1.16

The second treatment consisted of a 50%
organic fertilizer and a 50% chemical
fertilizer. The chemical fertilizer included 50
kg per hectare of Urea (containing 46.5%
nitrogen), 60 kg per hectare of di-ammonium
phosphate (containing 46% P20Os), and 112.5
kg per hectare of potassium sulfate (containing
48% K-0). Additionally, 30 m> per hectare of
third
treatment consisted of a complete application

bovine manure was applied. The
of chemical fertilizers, including 100 kg
hectare! Urea (46% N), 125 kg hal, di-
ammonium phosphate (46% P205) and 225 kg
ha! potassium sulfate (48% K>0O), without the
addition of organic manure. The Nitrogen and
potassium fertilizers were divided into three
equal quantities and applied as a side dressing
at three different periods during the last week
of June, July, and August in both seasons at
the
experiments units. Before sowing the seeds, a

same same experiment site and
specific quantity of P-fertilizer and organic
manure (OM) were applied to the soil during
the process of soil preparation. The chemical
characteristics of the analyzed cattle manure
(CM) are displayed in Table 3. The subplot
was devoted to three Biostimulants (Seaweed

Table 3) App sprays, 0,4, and 6 g L.
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Table (3): The physical and chemical
properties of cattle manure used

Fertilizers characteristics Value
Weight (kg /m3) 427
Moisture (%) 8.11
Ash (%) 30.48

C/N ratio 17:1
Organic matter (%) 8.15
Organic Carbon (%) 27.11
Total Nitrogen (%) 3.28
Total Phosphorus (%) 0.95
Total Potassium (%) 0.90
Ammonium (ppm) 3.83
Nitrate (ppm) 0.94
Fe (ppm) 222

Zn (ppm) 90.17

Mn (ppm) 33.11

Cu (ppm) 32.77

The natural biostimulator Appetizer is derived
from the seaweed Ascophyllum nodosum L.,
constituting 93% of the commercial product
the chemical composition of the seaweed is
shown in Table 4. The plants were sprayed
three times during the vegetative growth, stem
elongation, and flowering; the sprays were
applied in the morning using a hand pressure
sprayer (Atteya et al., 2018). The control
plants were treated with distilled water. The
spraying solution volume was adjusted to
ensure thorough coverage of the plant leaves
without any excess that would cause dripping.
All
cultivation, irrigation, and pest control, were

agricultural  techniques, including

carried out.

Ten plants were selected from each treatment
to determine the studied characters as follows:

Growth parameters

Plant height (cm) and fresh and dry weight
of the plant (g plant!) were taken at the
beginning of the flowering stage during
September of both seasons (2020 and 2021).
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Yield Characters

Fruit fresh weight (g plant!), Number of fruits
plant™!, sepals fresh and dry weight (g plant™)
were recorded at harvesting time. (at the last
week of October 2020-21) seasons.

Chemical constituents

The leaves' total carbohydrates (mg g! DW)
were quantified at the beginning of the
flowering stage, as per Herbert et al. (1971).
The chlorophyll meter (SPAD-504, Konica
Minolta Sensing, Inc., Japan) was used to
evaluate the leaf chlorophyll index (SPAD).
The ascorbic acid content of fresh calyx of the
plant was quantified (mg g' fresh weight)
utilizing the 2,6-dichlorophenol indophenol
method as outlined by A.O.A.C. (2023).

Table (4): Chemical composition (%) of
seaweeds Ascophyllum nodosum (Priyanka

et.al, 2020)
Parameter(s) Ascophyllum nodosum
Type Brown
Water 70-85
Ash 15-25
Alginic acid 15-30
Laminaren 0-10
Mannitol 5-10
Fucoidan 4-10
Carbohydrates 10
Protein 5-10
Fat 2-7
Tannins 2-10
Potassium 2-3
Sodium 3-4
Magnesium 0.5-0.9
Iodine 0.01-0.1

Statistical analysis

The Genstat program statistically analyzed the
experimental data, and the least significant
difference (LSD) test at a 0.05 probability level
was employed to compare means (Steel &
Torrie, 1980).
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Results & Discussion
Growth parameters
Organic and chemical fertilizers

there were no
height
throughout the two study seasons. The highest

According to Table 5,

appreciable variations in plant
significant plant height, measuring 181.66 cm,
obtained by applying organic manure at a full
dosage in the first season and mixing half
doses of chemical fertilizers and organic
manure (195.64 cm) in the second season.
Compared to the outcomes of the other
treatments, combining both fertilizers at half
doses resulted in the greatest fresh weight of
523.45 and 909.02 g plant ! in the first and
second seasons, respectively. As for dry
weight per plant, the highest significant dry
weight per plant, measuring 135.94 g plant™,
obtained by applying mixing half doses of
chemical fertilizers and organic manure in the
first season and organic manure at a full dosage

(215.73 cm) in the second season.
Appetizer

Biostimulant appetizers significantly increased
plant height (181.45 and 195.09) when sprayed
at a 6 and 4 g L' in the first and second
seasons, respectively. As for fresh and dry
weight per plant, the spraying of Appata4d g
L! significantly excelled in the first season
(587.00 and 135.38 g plant™!), whereas the
spraying it at a 6 g L™! significantly excelled in
the second season (770.18 and 204.85 g plant’
1 for two traits respectively.

Interaction between  Fertilizers and

Appetizer

It could be inferred that spraying Roselle
plants with a Biostimulant Appetizer and
fertilization increased the growth parameters
studied. As for plant height and plant fresh
weight, the spraying of App at a 6 g L-1 with
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the addition of organic manure at a full dosage
gave significant values in the first season
(189.33 and 599.00 g plant!), while the
spraying of App at a 4 g L-1 with the addition
of mixing half doses of chemical fertilizers and
organic manure gave significantly values
plants in the second season (214.60 cm and
990.70 g plant!). Regarding plant dry weight,
the spraying of App at a 6 g L-1 with the
addition of mixing half doses of chemical
fertilizers and organic manure gave significant
values in the first season (154.90 g plant™!). In
comparison, the spraying of App ata 6 g L-1
with the addition of organic manure at a full
dosage gave significantly values in the second
season (290.89 g plant™).

Yield Characters

Fertilization with organic and chemical
fertilizers

The plants amended with cattle manure at
complete dose solely gave the highest sepals
fresh weight (192.22 and 283.56 g plant™),
sepals dry weight (34.53 and 42.94 g plant™)
fruit number (60.40 and 88.46 fruits plant™)
and fruits fresh weight (363.43 and 570.50 g
plant™!) in both seasons respectively.
Appetizer

According to the data presented in Table 6, the
spraying of App at a 4 g L'! was significantly
superior by giving the highest means of sepal’s
fresh weight (186.11 and 283.12 g plant™),
sepals dry weight (32.94 and 42.00 g plant™),
fruit number (63.22 and 92.11 fruits plant™),
and fruits fresh weight (362.06 and 559.30 g
plant!) in both seasons, respectively.
Interaction  between fertilizers
Appetizer

The interaction between fertilization and
appetizer concentrations had a significant
effect on the yield characters, as the spraying
of App at a 4 g L! with the addition of organic
manure at a full dosage gave the highest values
of sepals fresh weight (219.00 and 315.00 g

and
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plant!) and fruits fresh weight (396.30 and
618.40 g plant™!) in both seasons respectively.

plant™!), sepals dry weight (37.93 and 45.49 g
plant™) fruit number (72.33 and 99.67 fruits

Table.S. Effects of fertilization and Appetizer treatments and their interaction on some Roselle
growth traits

Plant height (cm)
1%t Season 27 season
Ferti Ferti
A L 509 .00 500 0
ppl§g Org.100% +05r§ (VSO 0% (T% O(())"//(; Mean Org.100% +05r§ ; 0% (1r§,1 0(());; Mean
+ 0% chem + 0% chem
chem. chem. chem. chem.
0 167.00 165.00 171.67 167.89 181.33 179.00 196.67 185.67
4 188.67 185.00 170.67 181.45 191.00 214.60 179.67 195.09
6 189.33 166.67 175.33 177.11 185.67 193.33 191.67 190.22
Mean 181.66 172.22 172.56 186.00 195.64 189.34
. App = AxF= . App = A XxF=
LSD.05 | Ferti=7.18 51?57 31 Ferti = 8.33 61?21 158
Plant FW (g plant™)
Ferti Ferti
i Org. Org.
App 1§g L ore100% f;g; 0% 1 00 Mean | Org.100% +05r§;) 0% 1 g0 Mean
+ 0% chem +100% + 0% chem +100%
chem. chem.
chem. chem.
0 260.69 550.68 333.67 381.68 602.36 802.69 347.10 584.05
4 366.33 43533 587.00 462.88 638.67 990.70 535.53 721.63
6 599.00 584.33 510.69 564.67 926.65 933.68 450.23 770.18
Mean 408.67 523.45 477.12 722.56 909.02 44428
LSD 05 Ferti = App = AxF= Ferti = App = AxF=
29.96 23.42 49.74 33.81 29.72 64.47
Plant DW (g plant™)
Ferti Ferti
Org. Org.
APPEL | o 000 | OE% | ooy Mean | Org100% | O'&29% | o Mean
) + 0% chem 0% +100% + 0% chem *50% +100%
chem. chem.
chem. chem.
0 79.25 142.74 117.33 117.53 210.86 203.36 100.99 171.74
4 90.35 110.17 135.38 105.95 145.45 218.19 198.07 187.24
6 80.56 154.90 130.16 123.61 290.89 214.69 108.98 204.85
Mean 83.39 135.94 127.77 215.73 212.08 136.01
. App = AxF= Ferti = App = AxF=
LSD.05 | Ferti=6.06 | g¢ 8.38 11.52 8.08 20.17
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Table (6): Effects of fertilization and Appetizer and their interaction on Roselle yield

characters
Sepals FW (g plant™)
1% Season 2" season
Ferti Ferti
App (gL~ o Org.50% Org. 0% N Org.50% Org. 0%
) Org.100% +50% +100% Mean Org.100% +50% +100% Mean
+ 0% chem + 0% chem
chem. chem. chem. chem.
0 159.33 157.00 99.67 138.66 275.68 226.67 189.00 230.45
4 219.00 163.00 176.33 186.11 315.00 235.00 299.36 283.12
6 198.33 167.00 179.00 178.22 260.00 251.00 281.33 270.12
Mean 192.22 162.44 158.11 283.56 237.55 256.56
Ferti = _ AxF= Ferti = App = AxF=
LSD.05 1122 | APPTTAG T 760 17.63 10.56 24.72
Sepals DW (g plant™)
Ferti Ferti
App (gL o Org.50% Org. 0% N Org.50% Org. 0%
) Org.100% +50% +100% Mean Org.100% +50% +100% Mean
+ 0% chem + 0% chem
chem. chem. chem. chem.
0 27.76 24.88 31.47 28.04 40.80 38.88 32.30 37.32
4 37.93 26.45 34.44 32.94 45.49 36.85 43.67 42.00
6 37.90 25.60 31.80 31.76 42.55 41.00 40.57 40.34
Mean 34.53 25.64 32.57 42.94 38.91 38.80
LSD .05 | Feri=197 | “PP= | AXES Feri=206 | APPS | ASES
Fruits number (fruit plant™')
Ferti Ferti
App (gL N Org.50% Org. 0% o Org.50% Org. 0%
1 Orog.IOOA) +50% +100% Mean Orog.IOOA) +50% +100% Mean
0% chem chem chem 0% chem chem chem
0 50.55 46.67 42.67 46.63 82.38 76.00 66.83 75.07
4 72.33 51.00 66.33 63.22 99,67 82.00 94.67 92.11
6 58.33 53.00 58.37 55.47 83.33 81.33 78.00 77.00
Mean 60.40 50.22 55.79 88.46 79.78 79.83
LSDOS | Ferti=302 | APP= | ASES Fei=421 | APPZ | AZES
Fruits FW (g plant™!)
Ferti Ferti
App (gL N Org.50% Org. 0% o Org.50% Org. 0%
1 Orog.IOOA) +50% +100% Mean Orog.IOOA) +50% +100% Mean
0% chem chem chem + 0% chem chem chem
0 320.40 318.70 321.26 320.12 522.70 289.30 444.0 418.66
4 396.30 296.60 393.30 362.06 618.40 464.70 594.80 559.30
6 374.00 291.50 336.00 333.83 570.40 499.80 520.70 530.30
Mean 363.43 302.30 350.18 570.50 417.93 519.83
_ App = AxF= o App = AxF=
LSD.05 | Ferti=17.2 139 26.7 Ferti =25.8 19 5 431

Chemical composition

Fertilization with organic and chemical
fertilizers

The applying of mixing half doses of chemical
fertilizers and organic manure significantly
excelled in the chemical composition of Roselle
by achieving the highest chlorophyll index
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(42.81 and 45.90 SPAD), Ascorbic acid (27.95
and 26.98 mg g"! FW) and Total Carbohydrates
(189.96 and 203.18 mg g'! DW) in both seasons
respectively (Table 7).

Appetizer

The results of Table 7 show that the spraying of
App at a 6 g L' significantly excelled in the
chemical composition of Roselle by giving the
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highest means of chlorophyll index (43.48
SPAD) in the first season only, ascorbic acid
(27.70 and 26.75 mg g'! FW) and total
carbohydrates (187.77 and 196.14 mg g”! DW)
in both seasons respectively. However, the
spraying of App ata 4 g L'! gave a highest mean
of chlorophyll index (46.07 SPAD) in the
second season.

Interaction between fertilizers and

Appetizer

The interaction between studied factors had a
significant effect on the chemical composition,

as the spraying of App at a 6 g L' with the
application of mixing half doses of chemical
fertilizers and organic manure gave the highest
values of chlorophyll index (43.97 SPAD) in
the first season only, ascorbic acid (30.90 and
29.44 mg g' FW) and total carbohydrates
(212.33 and 220.93 mg g'! DW) in both seasons
respectively. However, the spraying of App ata
4 g L' with mixing half doses of chemical
fertilizers and organic manure gave the highest
chlorophyll index (48.46 SPAD) in the second
season.

Table (7): Effects of fertilization and App and their interaction on Roselle chemical

composition
Chlorophyll index (SPAD)
1% Season 2" season
Ferti Ferti
0, 0, 0, 0,
+ 0% chem + 0% chem
chem. chem. chem. chem.
0 40.89 43.05 39.31 41.08 39.26 4343 39.11 40.60
4 42.54 41.42 44.03 42.66 42.92 48.46 46.84 46.07
6 42.36 4397 4411 43 .48 45.90 45.83 41.66 44.46
Mean 41.93 42 .81 42 .48 42.69 45.90 42.53
. App = AXF= . App = AXF=
LSD.05 | Ferti=N.S. I\II),%. 354 Ferti = 2.58 11?52 103
Ascorbic acid (mg g! FW)
Ferti Ferti
0, 0, 0, 0,
Appl)(g L Ore100% +05r§(;/§0 % ?rr%'o(())o//z Mean | Org.100% +05r§(£ 0% (fgl'o(());z Mean
0% chem + 0% chem
chem. chem. chem. chem.
0 22.60 25.55 24.78 2431 21.18 25.14 25.57 23.96
4 23.05 27.41 25.12 25.19 21.95 26.36 25.79 24.70
6 24.35 30.90 27.85 27.70 2541 29.44 25.41 26.75
Mean 23.33 27.95 25.92 22.85 26.98 25.59
LSD .05 | Ferti=1.82 Allg’ n AZX.Z};* Ferti = 1.68 Aﬂ’; AZX.S}Z*
Total Carbohydrates (mg g DW)
Ferti Ferti
0, 0, 0, 0,
Appl)(g L ore100% Oigéf)&)A’ Of%'o(())o//z Mean | Org.100% Ojgs'f)&f’ O+rg1'o(())°//z Mean
+ 0% chem + 0% chem
chem. chem. chem. chem.
0 147.88 158.86 184.97 163.90 158.57 181.39 191.98 177.31
4 160.13 198.80 185.70 181.54 165.17 207.23 184.80 185.73
6 166.00 212.33 190.39 187.77 178.37 220.93 189.13 196.14
Mean 158.00 189.96 187.02 167.37 203.18 188.63
Ferti = App = AxF= Ferti = App = AxF=
LSD.05 14.53 11.98 20.17 11.16 9.44 17.83
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Discussion

Cattle manure is an organic compound rich in

Nitrogen, Potassium, calcium, and
Phosphorus. Moreover, varying proportions of
various substances are present in it, primarily
consisting of iron (Fe), manganese (Mn), zinc
(Zn), and copper (Cu) (Gendy et al., 2012). So,
applying manure to agricultural soils is a tried-
and-true method of increasing soil organic
matter, a vital component of soil health, and
restocking essential plant nutrients, such as
nitrogen, for healthy plant growth (Moncayo &
Dreyer, 2018; Abraham et al., 2024). Bogaard
et al. (2013) reported that adding growth-
promoting agents, like hormones and enzymes,
can enhance the way crops respond to
fertilizers and help restore soil productivity in
areas that have been degraded. It improves the
soil's chemical, physical, and biological
properties (Benke et al., 2008) by boosting
macrospores and hydraulic conductivity
(ChauDhary & Narwal, 2005),
microspores, and enhancing soil stability.
Thus,

performance and

lowering

this could account for the better
superiority of organic
manure over chemical fertilizer in terms of
growth traits and yield attributes (such as the
weight of fresh fruit, the Number of fruits, and
the dry weight of sepals). However, there was
no statistically significant difference in the
values between the two fertilizers for the
remaining evaluated parameters. These results
align with the conclusions drawn on Roselle by
Attia & Khater (2015), Gendy et al., (2012),
and Yusuf & Adzemi (2019). It was found that
using a higher rate of organic fertilizer
increased the stem diameter and stem height,
leaves number and leaves area, as well as the
biomass and calyx number of Rosselle (Yusuf
& Adzemi, 2019). According to the findings,
most values showed a noteworthy rise in the
second season as opposed to the first. The
delayed manifestation of organic manure's
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effects is because nutrients are released
gradually and consistently over an extended
period. By promoting the activity of soil
microbial biomass, this mechanism improves

soil fertility (Ayuso et al., 1996).

According to earlier studies, using organic and
inorganic fertilizers can increase crop output,
preserve soil fertility and health, and produce
the greatest yield and return. Also, this
combination can aid in addressing certain
dietary deficiencies that result in ill health and
decreased productivity. Adeniyan & Ojeniyi
(2005) suggest using organic fertilizer and
chemical fertilizer to close the gap between
supply and demand for fertilizer while
considering the environment and economy.
According to Yeshiwas et al., (2018), adding
organic manure in addition to inorganic
fertilizers can aid in restoring the soil's
synthetic N, P, and K levels, which are rapidly
depleted. Chemical fertilization has a problem;
this is due to volatilization and leaching of N
in chemical nitrogen fertilizers such as Urea or
due to fixation in the soil as in the element’s
phosphorus, potassium, and some minor
elements, depending on the type of soil and its
physical and chemical characteristics. As a
result, the combination of the two fertilizer
types half doses from organic and chemical
fertilizers with App. at the highest rate (6 g L
Y was found to be highly advantageous for
stimulating growth, affecting the dry weight
percentage, significantly increased percentage
of Ascorbic acid the non-enzymatic oxidant
with
peroxidase and enhancing specific yield
characteristics (Al Taweel et al., 2022). In their
study on Roselle and Carrot (Youssef et al.,
2014), (Kiran et al., 2016), claimed that giving
plants a full dose of manures together with

scavenger increasing  ascorbate

NPK delivered the essential macronutrients,
increasing leaf yield, further corroborating this
idea. Furthermore, comparable findings were
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also reported by (Asmaa et al., 2014).
Compared to organic manure, chemical
fertilizer showed a slight improvement in most
traits but not all of them. Yusuf & Adzemi
(2019) indicated that plant growth and yield
were generally significantly increased in
Roselle treated with organic fertilizer,
increased stem diameter and height, Number
and area of leaves, biomass, and Number of

calyxes .

Adding specific yield metrics, such as the
weight of the seeds and the fresh weight of the
sepals, and thoroughly examining all chemical
the
clarity. Essential plant nutrients are readily

constituents improved information's
available to plants due to the presence of NPK,
which is highly soluble in soil solutions
(Yeshiwas et al., 2018). This aids in the plant's
ability to make up for any inadequacies (Soro
et al., 2015). Many amino acids, enzymes, and
molecules that transport energy, such ATP,
ADP, and chlorophyll, all contain Nitrogen.
Therefore, as indicated by (Bidwell, 1974), a
large nitrogen shortage will entirely interrupt
the of

reproduction .

processes development and

Furthermore, it has been demonstrated that
giving plants enough Nitrogen at the correct
times increases the quantity and size of cells,
which increases the overall production of
vegetative growth. Cell division and the
development of meristematic tissues depend
on Phosphorus (Fathi, 2022). It is essential for
the
linkages and the conversion of carbohydrates

creation of energy-dense phosphate

through a variety of phosphorylation pathways
(Lambers et al., 2008). In the cell, Phosphorus
joins forces with Nitrogen, oxygen, hydrogen,
carbon, and other elements to form complex
organic molecules. Phosphorus molecules are
essential for the metabolism of lipids, amino
acids, and cellular oxidation, in addition to
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photosynthesis (Ibrahim et al., 2020). A
deficiency in Phosphorus hinders metabolic
processes, such as the transformation of

carbohydrates into starch and cellulose.
Because it functions as an osmotic agent and
might work in concert with IAA, Potassium is

and
2018).

transfer of

essential for encouraging growth
elongation (Hasanuzzaman et al,
the

carbohydrates from leaves to storage tissues

Moreover, it facilitates
and the assimilation of CO2. The results
obtained from this investigation are consistent
with those published by (Youssef et al., 2014)
with Roselle ,

Moreover, an interaction existed between the
two parameters; the studies of Akanbi et al.,
(2009) and Ibrahim et al., (2020) indicated that
the application of chemical fertilizer involved
0, 40, 80 kg N fed-1 and 40 N + 40 kg P205
fed-1. In contrast, fermented organic fertilizers
were 2-ton chicken manure fed-1 and 3-ton
cattle manure fed-1, significantly affecting the
number of per plant only. The findings align
(2023),
recommended an application rate of 2.5 t ha-1

with  Yirzagla et al., who
of cow dung and 60 kg ha-1 of nitrogen for

optimal Roselle production.

Appetizer is one of the seaweed extracts
employed for Biostimulator when employed in
minimal quantities, it is considered a substance
that enhances plant growth due to its content of
various  hormones, including  auxins,
cytokinins, and GA3 (Saudi & Al-Rawi,
2023). Furthermore, it encompasses a range of
macronutrients, vital amino acids and
vitamins. These components are essential for
and facilitating vital
the

Consequently, it fosters the advancement of

fostering  growth

physiological functions in crop.

the vegetative system and the plant's root
system, improves the roots' efficiency in water
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and mineral absorption, and delays the aging
process of the roots (Kasim et al., 2015).

Also, the increase in plant yield when treated
with appetizer can be attributed to its content
of nutrients, as these nutrients provide
essential elements and work in coordination
with the plant's ability to absorb nutrients from
the soil, ensuring the entire plant is equipped
with all the necessary nutrients (Al-Taweel &
Mohammed, 2023). In addition, they have a
critical function in controlling cell components
and enhancing the plant's resistance to
environmental stresses like salt stress and
drought stress (Kasim et al., 2015). Moreover,
they also cause an increase in the chlorophyll
content of leaves and the rates of carbon
metabolism. It also functions as an antioxidant
by boosting the activity of certain enzymes. It
is important for regulating cells and enhancing
plant resistance to environmental stressors,
including salinity and drought.

On the other hand, the results show that most
values greatly increased during the second
season compared to the first. This may be
because the effect of organic manure takes a
long period of time to appear, as the organic
manure releases nutrients rather slowly and
steadily over a longer period. This, in turn,
improves the soil fertility status by activating
the soil microbial biomass (Ayuso et al.,
1996).

Conclusion

It is noticed that the effect of the App as a sole
treatment greatly enhanced all attributes
studied, especially yield attributes, when the
app was combined with fertilization. However,
when combined with half doses of both
fertilizers, it gave high values for most growth
of Roselle
chemical constituents such as ascorbic acid.
This that
influences the characters studied and could be

characters sepals and some

emphasizes Appetizer greatly
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used effectively in organic agriculture, which
puts chemical fertilizers aside. However, a
high concentration of it reduced the values of
some attributes, especially those of plant yield.
Therefore, a moderate rate of App (4 g L) is
recommended for a higher yield, but this was
different for the chemical composition, which
responded greatly to the higher concentration

(6gL™h.

Moreover, organic manure showed positive
effusive effects, especially in total dosages for
all yield attributes and half dosages for
chemical composition. However, such an
increase could be favorable over that increase
in unhealthy and unsafe chemically amended
products. Organic manure, solely or with the
assistance of the App, can increase the yield of
Roselle with the advantage of having a high-
quality and medicinal value product without
endangering either the soil or the living beings
to any harm the chemical fertilizers. Partial
substitution of chemical fertilization of 50% of
Roselle plant by organic fertilization and
sprayed three times of App (4 g L-1) during
vegetative growth stages, stem elongation.
Flowering is recommended for higher yield
and quality of roselle production and for
maintaining human health for sustainable
agriculture.

Acknowledgements

The authors would like to thank staff of
of
Agricultural engineering sciences — University

Department of Field Crops-Collage

of Baghdad for support provided for the
current study.

Contributions of authors

S.K. Al-Al-Taweel: Suggestion the proposal
of the article, adviser of fields experiment,
wrote and revised the manuscript.

A.A. Mohammed: Statical analysis, wrote and
revised the manuscript.



Al-Taweel et al., / Basrah J. Agric. Sci., 38(1), 207-222, 2025

R.A.A. Al-ASadi: Chemical analysis, revised
the manuscript.

ORCID

S. K. Al-Taweel: https:/orcid.org/0000-0003-2295-0990
A.A. Mohammed: https://orcid.org/0009-0006-0898-
6355

R.A.A. Al-Asadi: https:/orcid.org/0000-0002-1200-9788

Conflicts of interest

The authors declare that they have no conflict
of interests.

References

Abraheem, B. A, Hussein, A. A. & Shachai, N. F.
(2024). Effect of effective microorganisms on
vegetative growth of wheat. Agricultural Science
Digest., 44(5), 859-863.
https://arccjournals.com/journal/agricultural-
science-digest/DF-609

Adeniyan, O. N. and Ojeniyi, S. O. (2006). Effect of
poultry manure, NPK 15-15-15 and combination of
their reduced levels on maize growth and soil
chemical properties. Niger. Journal of Soil Science.,
15, 24-41.
https://www.ajol.info/index.php/njss/article/view/3
7444

Adesemoye, A. O. Torbert, H. A. & Kloepper, J. W.
(2009). Plant growth-promoting rhizobacteria allow
reduced application rates of chemical fertilizers.
Microb. Ecol., 58, 921-929.
https://link.springer.com/article/10.1007/s00248-
009-9531-y

Akanbi, W. B. Olaniyan, A. B. Togun, A. O. Hupeju A.
E. O. & Alaniran, A. O. (2009). The effects of
organic fertilizer on growth, calyx yield and quality
of Roselle (Hibiscus sabdariffa L.). Amer.-Eurasian
J. Sustain. Agric., 3(4), 652-657.
https://www.aensiweb.net/ AENSIWEB/aejsa/aejsa/
2009/652-657

Ali, E. A., Alhasan, A. S., Najeeb, H. F. & Al-Ameri, D.
T. (2021). Influence of nitrogen fertilizer on growth
and calyx yield of Roselle (Hibiscus sabdariffa L.)
grown under field conditions. Earth and
Environmental Science, 735, 012052.
https://iopscience.iop.org/article/10.1088/1755-
1315/735/1/012052

Almafrajee, W. M. & Elrubace, F. A. (2022). Effect of

fertilizing with organic emulsion (Appetizer) and
nano NPK with Urea on yield, its components and
some characteristics of corn silk. NeuroQuantology,
(20)5, 3977-3988. DOI : 10.14704/nq.2022.20.5.
NQ22690

Alrawi, A. S. M, Mohammed A. A., Al-Taweel S. K. &
Cheyed S. H. (2024). The role of nanotechnology in
crop improvement - A review. Sabrao J. Breed.
Genet., 56(5), 1929-1937.
http://doi.org/10.54910/sabrao2024.56.5.16.

A.O.A.C. Official Methods of Analysis, Published by
the A.O0.A.C., (2023). Washington, D.C., USA.
https://www.aoac.org/official-methods-of-analysis/

Al-Taweel, S.K. & Mohammed, A. A. (2023). Effect of
exogenous application of nano fertilizers and
seaweeds extract on the growth, yield, and total
alkaloids content of Hyoscyamus niger. IOP Conf.
Series: Earth and Environmental Science, 1262:
052010.
https://iopscience.iop.org/article/10.1088/1755-
1315/1262/5/052010

Al-Taweel, S.K.; Belal, HE.E.; El Sowfy, D.M.;
Desoky, E.-S.M.; Rady, M.M.; Mazrou, K.E.;
Maray, A.R.M.; El-Sharnouby, M.E.; Alamer, K.H.;
Ali, E.F.; and Abou-Sreea, A.l. (2022). Integrative
Seed and Leaf Treatment with Ascorbic Acid
Extends the Planting Period by Improving Tolerance
to Late Sowing Influences in Parsley. Horticulturae.
1-19:(8)334.
https://doi.org/10.3390/horticulturae8040334

Atteya, A. K. G., Al-Taweel S. K., Genaidy E. A. E. &
Zahran H. A. (2018). Effect of gibberellic acid and
zinc sulphate on vegetative, flowering, seed yield
and chemical consistent of jojoba plant (Simmondsia
chinensis). Indian Journal of Agricultural Research,
52(5), 542-547.
https://arccjournals.com/journal/indian-journal-of-
agricultural-research/A-349

Attia, E. M. & Khater, R. M. (2015). Effect of different
planting dates and organic fertilizers treatments on
growth and yield of Hibiscus Sabdariffa L. plants.
Egyptian J.  Desert Res., 65(1), 153-170.
https://ejdr.journals.ekb.eg/article 5806.html.

Ayuso, M. A., Pascal, J. A. Garcia, C. & Hernandez, T.
(1996). Evaluation of urban wastes for agricultural
use. Soil Science and Plant Nutrition. 142(1), 105-
111.
https://colab.ws/articles/10.1080%2F00380768.199
6.10414693

Benke, M. B., Hao, X. & Chang, C. (2008). Effects of



Al-Taweel et al., / Basrah J. Agric. Sci., 38(1), 207-222, 2025

long-term cattle manure applications on soil, water
and crops: Implications for animal and human
health. In: G.S.,, Lin, Z.Q. (Eds),
Development and uses of bio fortified agricultural
products. RC Press, Boca Raton, Florida. p. 135-153.
http://doi.org/10.1201/9781420060065

Bidwell, R. G. S. (1974). Plant Physiology. Mac-Millan
Publishing Go. Inc., New York. pp. 643.
https://www.abebooks.com/book-search/title/plant-

Banuelos,

physiology/author/bidwell/

Black, C. A., Evans, D. O. Ensminger, L. E., White, J.
L., Clark, F. E. & Dinauer, R. C. (1982): Methods of
Soil Analysis. Part. 2. Chemical and microbiological
properties. 2" edn. Soil Sci., Soc. of Am. Inc. Publ.,
Madison, USA.
https://www.scirp.org/reference/referencespapers?r
eferenceid=2572052

Bogaard, A., Fraser, R., Heaton, T. H. E., Wallace, M.,
Vaiglova, P., Charles, M., Jones, G., Evershed, R. P.,
Styring, A. K. Andersen, N. H. Arbogast, R. M.
Bartosiewicz, L. Gardeisen, A. Kanstrup, M., Maier,
U., Marinova, E., Ninov, L., Schifer, M. & Stephan,
E. (2013). Crop manuring and intensive land

Wisconsin,

management by Europe’s first farmers. Proceedings
of the National Academy of Sciences, 110(31),
12589-12594.
https://doi.org/10.1073/pnas.1305918110

Bruno, A., Velders, A. H., Biasone, A., Vigni, M.L,
Mondelli, D. & Miano, T. M. T. (2023). Chemical
composition, biomolecular analysis, and nuclear
magnetic resonance spectroscopic fingerprinting of
posidonia oceanic and Ascophyllum nodosum
Extracts. Metabolites, 13(2). Abst.
https://doi.org/10.3390/metabo13020170

Castrillén, L., Vazquez 1., Maranén E. & Sastre H.
(2002). Anaerobic thermophilic treatment of cattle
manure in UASB reactors. Waste Manage Res., 20,
1-7. https://doi.org/10.1177/0734247X0202000406

Chang, K. H. Wu, R. Y. Chuang, K. C. Hsieh, T. F. 7
Chung, R. S. (2010). Effects of chemical and
organic fertilizers on the growth, flower quality and
nutrient uptake of Anthurium andreanum, cultivated
for cut flower production. Scientia Horticulturae,
125, 434-441.
https://doi.org/10.1016/j.scienta.2010.04.011

ChauDhary, M. & Narwal, M. (2005). Effect of long-
term application of farmyard manure on soil
micronutrient status. Archives of Agronomy and Soil
Science, 51(3), 351-359. https://doi.org/
10.1080/03650340500133134

Da-Costa-Rocha, 1., Bonnlaender, B., Sieversc, H.,
Pischela, I. & Heinric, M. (2014). Hibiscus

220

sabdariffa L-A phytochemical and pharmacological

Food 165, 424-443.
https://www.sciencedirect.com/science/article/pii/S
030881461400692X

De-Ridder, N. & Van-Keulen, H. (1990). Some aspects
of the role of organic matter in sustainable

review. Chemistry.

intensified arable farming systems in the West

African  semi-arid  tropics.  Nut.  Cycling
Agroecosystem., 26, 299-310.
http://doi.org/10.1016/j.foodchem.2014.05.002

Fathi, A. (2022). Role of nitrogen (N) in plant growth,
photosynthesis pigments, and N use efficiency: A
review. Agrisost, 28, 1-8.
https://doi.org/10.5281/zenodo.7143588
Gendy, A. S. H. Saidalahl, H. A. H. & Mahmoud, A.
A. (2012). Growth, productivity and chemical
constituents of Roselle (Hibiscus sabdariffa L.)
plants as influenced by cattle manure and bio-
fertilizers treatments. Australian Journal of Basic
and Applied Sciences, 6(5), 1-12.
https://worldveg.tind.io/record/49097?In=en

Hasanuzzaman, M, Burhanuddin, M. B., Nahar, K., Md.
Shahadat H., Al Mahmud, J., Abdul Awal
Chowdhury Masud, Moumita, & Masayuki Fujita.
(2018). Potassium: A Vital Regulator of Plant
Responses and Tolerance to Abiotic Stresses.
Agronomy, 8, 31
https://doi.org/10.3390/agronomy8030031

Herbert, D., Phipps, P. J. & Strange, R. E. (1971):
Determination of total carbohydrates. Methods in
Microbiology, 5(8), 290-344.
http://doi.org/10.1016/S0580-9517(08)70641-X

Ibrahim, E. I. M., Abd Elbagi, A. A. & Ahamed, E. H.
A. (2020). Effect of chemical and organic fertilizers
on growth and yield. IOP Conf. Ser.: Earth Environ.
Sci., 486, 0121009.
https://iopscience.iop.org/article/10.1088/1755-
1315/486/1/012109

Islam, M. A., Tahmina, S. J., Islam, A. K. M. & Sabina,
Y. (2016). Roselle: A functional food with high
nutritional and medicinal values. Fund Appl Agric.,
1(2), 44-49.
https://www.f2ffoundation.org/faa/index.php/home/
article/view/56

Jackson, M. L. (1973). Soil Chemical Analysis.
Prentice-Hall of Indian Private, New Delhi.1967. pp
498.
https://www.scirp.org/reference/ReferencesPapers?
ReferencelD=1453838

Kasim, W. A., Hamada, E. A. M., Shams EI-Din, N. G.
& Eskander, S. K. (2015). Influence of seaweed
extract on the growth, some metabolic activities and



Al-Taweel et al., / Basrah J. Agric. Sci., 38(1), 207-222, 2025

yield of wheat grown under drought stress.
International J. of Agro. Agric. Research, 7(2), 173-
189.
extracts-on-the-growth-some-metabolic-activities-

https://innspub.net/influence-of-seaweed-

and-yield-of-wheat-grown-under-drought-stress/

Kiran, M., Jilani, M. S. Waseem, K. & Marwat, S. K.
(2016). Response of carrot (Daucus carota L.)
growth and yields to organic manure and inorganic
fertilizers. American-Eurasian J. Agric., Environ.
Sci., 16(6), 1211-1218. DOI:
10.5829/idosi.aejaes.2016.16.6.12990

Lambers, H., Chapin, F. S. & Pons, T. L. (2008): Plant
Physiology Ecology. Springer - Verleg New York.
Inc.
https://www.scirp.org/reference/referencespapers?r
eferenceid=1820397

Mady, C., Manuel, D. & Mama, S. (2009). Le bissap
(Hibiscus sabdariffa L.): Composition and principal
uses. Fruits, 64, 179-193.
https://doi.org/10.1051/fruits/2009013

Malacrida, A., Erriquez, J., Hashemi, M., Rodriguez-
Menendez, V., Cassetti, A., Cavaletti, G. & Miloso,
M. (2022) Evaluation of antitumoral effect of
Hibiscus sabdariffa extract on human breast cancer
cells. Biochem. Biophys. Rep., 32, 101353.
https://doi.org/10.1016/j.bbrep.2022.101353

Mohammed, A. A., Abbas, J. M. & Al-Baldawi, M. H.
K. (2020). Effect of plant source organic fertilizers
on yield and it's components of linseed cultivars.
Iraqi Journal of Agricultural Sciences, 51(Special
issue), 86-95.
https://doi.org/10.36103/ijas.v51iSpecial.885

Priyanka, N., Biswas, S. & Dhananjoy, D. (2020). Effect
of seaweed extracts on growth, yield and economics
of kharif rice (Oryza sativa L.). Journal of
Pharmacognosy and Phytochemistry, 9(3), 247-253.
https://doi.org/10.22271/phyt0.2020.v9.13d.11269

Roe, N. E. 1998. Compost utilization for vegetable and
fruit crops. Hortic. Sci, 33: 934-937.
https://doi.org/10.21273/HORTSCI.33.6.934

SSCA, Saskatchewan Soil Conservation Association.
(2000). Soil Facts, Solid Cattle Manure. 306, 695-
4233, https://sasksoil.ca/

Saudi, A. H. & Al-Rawi, A. S. M. (2023). Effect of seed
priming duration with bio-stimulator (Appetizer) on
germination characteristics and seedling emergence
of sorghum. IOP Conf. Series: Earth and

1262, 052034.

https://iopscience.iop.org/article/10.1088/1755-

Environmental Science,

221

1315/1262/5/052034
Sehim, A. E, Amin, B. H., Yosri, M., Salama, H. M,
Alkhalifah, D. H., Alwaili, M. A. & Abd-Elghaffar,
R. Y. (2023) GC-MS analysis, antibacterial, and
anticancer activities of Hibiscus sabdariffa L.
methanolic extract: In vitro and in silico studies.
Microorganisms, 11, 1601-1611.
https://doi.org/10.3390/microorganisms11061601
Soro, D., Ayoli¢, K., Bi Zro, F. G. Yéboua, F. Y.,
Kouadio, H. K., Bakayoko, S., Angui, P. T. &
A. Y. (2015).
fertilization on maize (Zea mays L.) production in a

Kouadio, Impact of organic
ferralitic soil of centre west cote d'ivoire. Journal of
Experimental Biology and Agricultural Sciences,
3(6), 9-19. DOI: 10.18006/2015.3(6).556.565

Steel, R. G. D. & Torrie, J. H. (1997). Principles and
Procedures of Statistics: A Biometric Approach, 3™
Edn. McGraw-Hill Book Co. Inc., New York. USA.
pp: 666
https://books.google.iq/books/about/Principles_and
_Procedures of Statistics.html?id=XBbvAAAAM
AAJ&redir_esc=y

Yeshiwas, Y., Zewdie, B. Y. B., Chekol, A. & Walle, A.
(2018). Effect of nitrogen fertilizer and farmyard
manure on growth and yield of lettuce (Lactuca
sativa L.). Int. J. Agric. Res., 13(2): 74-79.
https://scialert.net/fulltext/?doi=ijar.2018.74.79

Yirzagla, J., Quandahor, P., Amoako, O., Akologo, L.,
Lambon, J., Imoro, A., Santo, K. & Akanbelum, O.
(2023). Yield of Roselle (Hibiscus sabdariffa L.) as
influenced by manure and nitrogen fertilizer
application. American Journal of Plant Sciences. 14:
599-612.
https://www.scirp.org/journal/paperinformation?pa
perid=125153

Youssef, A. S. M., Mady, M. A. & Ali, M. E. (2014).
Partial substitution of chemical fertilization of
Roselle plant (Hibiscus sabdariffa L.) by organic
fertilization in presence of ascorbic acid. J. Plant
Production, Mansoura Univ., 5(3) 475-503.
http://doi.org/10.21608/jpp.2014.53667

Yusuf, N. N. W. H. &. Adzemi, M. A. (2019). Effects
of organic fertilizers on growth and yield of Roselle
(Hibiscus sabdariffa L.) on bris soil. Malaysian

48(1), 177-184.

https://jms.mabjournal.com/index.php/mab/article/view/2

313

Applied Biology,



Al-Taweel et al., / Basrah J. Agric. Sci., 38(1), 207-222, 2025

Gl Shaall Gl duilia) clisSally SNy gaill Cuualdy geanl) Clasl) Jgana 7 W)
Sl cpaal) xe 165y 5% dena o ug)l 9 T daghal) ABIS Mo

Ak daly cdae )l digh agle A A Jualaal) aud 2]

sy daaly dae )yl Lasigh) agle A0S ¢ &jhally Lukal) ULl digan Basg’

53l (A S (ol 39350 3 Y Lexia) sa0xe Algs 8ynis (HibiScus sabdariffa L.) casl)  : paliiuall
e (lacssal Ay cual -l o) Bl 3lsedl) b slswe llall Jsn U3l (mas b cpmicadlly e fiall (20
Appetizer (gl jinall (alitis Byoll Gl ¢ Saasl) ol (goanll slecdls 2low casandll 5o d3yeal (20215 2020)
"l et 6 4 0) g B Appetizer paliiis (5 . Shesll 4 aalil by chasl @ls sa & (APp)
dilal sl & LS L galend) OIS e depal) Gl pe ol ¢ SasSl 5l (gpunall slewd) (e BSH depal) ae Jalally o
5215 ) saIAPP (gl Laliiidly ekl clbils iy of bl copglil L deja Cruais dejall JlS sang) Gaalend) SIS
ale J<is clacall da (b 52l Jangly LS o(Apladl) 4y Alebeall e bl £jlee g yadl) ilieal) puen b Assale
die Giang han g Sl @iy Ul Gaala (e slginay il gai b Vane el Gl sl aa dalsils App i) die
e Jyanll & gonl) Sinall e 17l a2 654 S Gl viey (gpumally ShaH dlend) (e dejall Chuad ALzl
s e Tl e 4 5K (ol aaall lls depal) JalSs Slaasl) slewd) ALl (e Jealal) Cilia paead 0 el
dle i el 28 App (spaall Galiieadly ()l e ol Jadh (ggaand] dlasad) 4] Ciliadl) (ggumel) slacdl o gl ekl
slow (syanll Macily Challl #lul gt A 53y ABha Bran) Ailial o VA any 8 Agtiag 13 duj

) e duls bl () 053 oaea Jsmana zluly Al a2 4 JueAPP gaall Sinddl Gl e ) sasg)

o) Siana Aoy chpaal) ClieY) Galiie ¢gpal) Sanall ¢ Sl santl ¢ (gounnd) tacl) (ilaS) : Lualial) cilals)

222



	Yield Characters
	Chemical constituents
	The leaves' total carbohydrates (mg g-1 DW) were quantified at the beginning of the flowering stage, as per Herbert et al. (1971). The chlorophyll meter (SPAD-504, Konica Minolta Sensing, Inc., Japan) was used to evaluate the leaf chlorophyll index (S...
	Statistical analysis
	Fertilization with organic and chemical fertilizers
	Appetizer
	Fertilization with organic and chemical fertilizers
	The applying of mixing half doses of chemical fertilizers and organic manure significantly excelled in the chemical composition of Roselle by achieving the highest chlorophyll index (42.81 and 45.90 SPAD), Ascorbic acid (27.95 and 26.98 mg g-1 FW) and...
	Appetizer
	Interaction between fertilizers and Appetizer
	Fathi, A. (2022). Role of nitrogen (N) in plant growth, photosynthesis pigments, and N use efficiency: A review. Agrisost, 28, 1-8. https://doi.org/10.5281/zenodo.7143588
Gendy, A. S. H. Saidalahl, H. A. H. & Mahmoud, A. A. (2012). Growth, productivit...
	Hasanuzzaman, M, Burhanuddin, M. B., Nahar, K., Md. Shahadat H., Al Mahmud, J., Abdul Awal Chowdhury Masud, Moumita, & Masayuki Fujita. (2018). Potassium: A Vital Regulator of Plant Responses and Tolerance to Abiotic Stresses. Agronomy, 8, 31;  https:...

