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ABSTRACT

Pot experiments were carried out in the greenhouse at the faculty of Agriculture (Saba Basha),
Alexandria University, Egypt, in 2017/2018 season to estimate the response of parsley (Petroselinum
crispum Mill) and celery [(Apium graveolens 1L.) Balady sp.] to different combinations of bio and
organic fertilizers i.e. [1-Chicken manure, 2- (Kitchen wastes + LAB (lactobacillus spp.), 3- (Peat
mosst Yeast + Molasses), 4-Seaweed algae, 5- plant compost, and 6- Control NPK ] on seed
germination period, percentage and vegetative growth characters. A completely randomized block
design with four replicates for each of them were carried out. According to the results, vegetative growth
parameters, shoot length (cm), shoot and root fresh and dry weight, and concentrations of N, P, K, Zn,
Mn and Fe in parsley and celery leaves significantly increased by the application of Chicken manure,
(Kitchen wastes + LAB), (peat moss +Yeast+ Molasses), Seaweed algae and plant compost treatments,
gave the highest mean values of the given characters, meanwhile the control treatment gave the lowest
mean values. Also, these combinations of bio and organic fertilizers reduced the long time of seed
germination period and increased seed germination percentages of parsley and celery. Isozyme analysis
discussed the performance of peroxidase activities on two types of leafy vegetables mentioned above.
The results showed that the banding pattern activity of the treatment (A-1, 2 and 3), displayed a unique
marker bands at four loci (Px.Ciand Px.C,) and (Px.Ajand Px.A; loci) are polymorphic specifically to
parsley plant. In the same trend the treatment (B-1, 2 and 3) can be conducted that the peroxidase
patterns in celery plant leaves showed in total of four loci (Px.C;, Px. Cs, Px. A and Px.A;).Therefore,
the best treatments were detected in parsley and celery when treated with Chicken manure, (Kitchen
wastes + LAB), (Peat moss+ Yeast + Molasses) and seaweed algae to obtain healthy and safety food.

Keywords: Peroxidase isozyme analysis, Chicken manure, (Kitchen wastes + Lactic acid bacteria),
(Peat moss +Yeast + Molasses), Seaweed algae, Plant compost, Parsley and Celery.

Introduction

Celery (Apium graveolens L) is a plant from the Apiaceae family, and is one of the annual or
perennial plants that grow throughout Europe and the tropical and subtropical regions of Africa and
Asia (Gauri et al., 2015). Celery is cultivated as a leafy vegetable crop or medicinal herb crop
(Kolarovic et al., 2009). Seeds are important in human nutrition as they are rich in fatty acids, proteins,
phytochemicals and micronutrients (Sarah and Diana 2021). Active compounds such as alkaloids,
coumarins, flavonoids, glycosides, limonene, myrcene, phenols, phthalides, and steroids present in
celery seeds are responsible for different medicinal properties (Danijela et al., 2021). Medicinal
properties of celery seeds include anticancer, antidiabetic, anti-hyperlipidemic, antioxidant,
antimicrobial and anti-inflammatory activity (Sarah and Diana 2021). The parts are used in this plant
include seeds, leaves, and essential oils (Bhattacharjee 2004). Celery can prevent cardiovascular
diseases, (Sowbhagya et al., 2010) jaundice, liver and lien diseases, (Nadkarni 2010; Grzanna et al.,
2005; Zare et al., 2016). Celery reduces glucose, blood lipids and blood pressure, which can strengthen
the heart (Kooti et al., 2014).
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Parsley (Petroselinum crispum Mill.) is one of the most important vegetable crop belongs to the
family Apiaceae. It imparts a wonderful savory taste and herbaceous flavor. Parsley is the most valuable
for the nutritional benefit, mineral matter, ascorbic acid and other biologically active compounds, which
supply human food allowances with the stuff of natural origin (Orav et al., 2003; Vokk et al., 2011;
Danijela et al., 2021). The plants are cultivated extensively for the purpose of sending their fresh leaves
to markets. It is also available in dried and powdered form to be used as a culinary flavouring, especially
in the winter months. Chopped parsley fresh leaves are used in soups, stuffings, minces, rissoles and
also as a garnish over vegetables and salads. Furthermore, its leaves are used widely in folk herbal
medicine, pharmaceutical industries and cosmetics (Khan and Abourashed, 2011; Peter, 2012; Aburto-
Gill, 2014).

The use of effective microorganism as (lactobacillus spp.) has become an important part of nature
farming. Because most of the microorganisms in EM cultures are heterotrophic (CAl et al., 2012), i.e.,
they require organic sources of carbon and nitrogen. Efficient microbes (EM) has been most effective
when applied in combination with organic amendments to provide carbon, nitrogen and energy (Kengo
and Xu 2001). The genus (Lactobacillus spp.), belongs to the phylum Firmicutes, family
Lactobacillaceae (Felis and Delagio, 2007; Herbel et al., 2013). This group of microorganisms are
found in different environments, such as natural niches like plants, soil, and vegetables. It can also be
isolated from beverages and foods such as wine, milk, kefir, meat, fruit, vegetables, cereals and dairy
products, mainly in yogurts and cheeses (Pal ef al., 2012).Soil is one of the key elements for supporting
life on Earth. It delivers multiple ecosystem services, which are provided by soil processes and functions
performed by soil biodiversity. In particular, soil efficient microbes are one of the fundamental
components in the sustainment of plant biomass production and plant health (Marta ef al., 2021).

Peat moss as growth substrate, is an important component in the growth of plant seedlings
(Schmilewski, 2008). The peat moss can become a major carbon emitter (Gaudig, 2008). Peat moss is
noted for its qualities to retain moisture, good structure, and sterility (Schmilewski, 2008), but it is a
non-renewable and very expensive substrate. Good germination rates for peat moss can be attributed
among other factors, to high biological stability and low salt levels (Zapata et al., 2005). The advantages
from using peat moss are as follow: (1) making soilless systems more inclusive of sustainable and eco-
friendly growing substrates, possibly available at a local level, (2) replacing chemicals with more
sustainable products (e.g., organic active compounds) which is possible for plant nutrition and
protection (Giulia et al., 2021) .

Many attempts were made to prepare a bio-fertilizer using effective microorganisms including
bacteria and yeast. Recently, yeast became a positive alternative to chemical fertilizers safely used for
humans, animals, plants and environment (Omran, 2000). Many studies indicated that plant root growth
may be directly enhanced by yeast in the rhizosphere (Nassar et al., 2005; Cloete et al., 2009). A wide
diversity of yeast has been researched for its potential as a bio-fertilizer (Gomaa and Mohamed, 2007,
Eman et al., 2008). Several yeast strains with different metabolic activities were investigated for their
ability to reduce the sugar content in red beet juice, which resulted in a decrease in the extract level
corresponding to sugar content for diabetes. This strategy was found to have the additional advantage
of increasing the mineral and microbial stability of the red beet juice (Dawid et al., 2021).

Molasses is a primary by-product in the fermentation industry and can be used in the food
industry such as sugar and yeast production (Liang et al., 2008; Babu et al., 2012). Molasses is
characterized by a dark brown color and exhibit a high content of substances that are found in nature,
such as melanoidins, and its pigment is difficult to be degraded by microorganisms (Satyawali and
Balakrishnan 2008; Shan et al., 2016). Moreover, Molasses has a high concentration of organic
materials and soluble, as well as high biological oxygen demand (BOD) and chemical oxygen demand
(COD) [Robles-Gonzalez et al., 2012]. Due to the presence of poor bio- degradable compounds, such
as melanoidins. The treatment of molasses has become the best. Moreover, molasses is rich in mineral
elements including nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), sulfur (S),
micronutrients and organic matter (Anish et al., 2019 ; Srivastava et al., 2012).

Seaweed extracts have been marketed as organic fertilizers and have beneficial results (Khan et
al., 2009). They observed that the value of seaweeds as fertilizers were not only due to nitrogen,
phosphorus and potash content, but also because of the presence of trace elements. These extracts
enhance seed germination, growth, yield and uptake of nutrients by the plants. Thus, these extracts when
applied to seeds or when added to the soil, stimulate growth of the plants (Taha ef al., 2011; Mona and
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Abou El-Goud 2021). The extract also contained hormones like (IAA and IBA), cytokinins, trace
elements (Fe, Cu, Zn, Co, Mo, Mn, Ni), vitamins and amino acids (AbouEl-Yazied et al., 2012).

Successful organic production depend on strong and healthy seedlings. Accordingly, usages of
organic fertilizers like kitchen wastes, compost tea, vermicompst etc. (Abou El-Goud et al., 2021; Mona
and Abou El-Goud 2020; Mohammad et al., 2015), could possibly be one of the effective techniques
for rasing seedlings in organic production system. Organic fertilizers can be an effective alternative to
chemical fertilizers as they contain high levels of nutrients and organic matter (Shabani et al., 2011).
This technique has the potential to use in adverse condition as the pots can be easily moved in safe
places and ultimately facilitates the production of seedlings in due time and enhance seed germination
and percentage.

Peroxidase isozyme analysis is useful in expanding knowledge and application of crop genetics
with regard to linkage relationships and the distribution of variation (Lauri and Joseph, 1990). The term
isozyme was first introduced by Market and Moller, (1959) which refers to multiple molecular forms
of an enzyme with similar or identical substrate specificity in the same organism. Later stated that
isozyme is conceived as an operational term, (Duchovskiene and Siksnianiene 2001) had defined
isozymes as multiple forms of enzymes in the same organism and having similar or identical catalytic
activities. It is important to notice that peroxidase enzyme analysis by electrophoresis offers very well
defined and effective tools for detection of genetic differences among individuals (Francine et al.,
2021).

The aims of this study are to focus on the Peroxidase isoenzyme printing reaction of peroxidase
enzyme activity in parsley and celery which activated by treated with the combinations of bio and
organic fertilizers by using isozyme analysis which used in the present study -as gene markers- for
studying the variation between individual treatments. In addition to study the influence of these bio and
organic fertilizers to reduce the long time of seed germination period and increased germination
percentages of parsley and celery. Also, the use of bio and organic combinations which is an
environment-friendly, economical and ergonomically sound practice which has already been
established recently (Van der Vossen, 2005).

2. Materials and Methods

2.1. Experimental location and arrangement

Pot experiments were carried out in the greenhouse at the Faculty of Agriculture (Saba Basha)
Alexandria University, during the growing season of 2017/ 2018. The sandy soil used in this study was
collected from Burg El-Arab City, Alexandria, Egypt from the surface layer to plough depth (down to 20
cm). The soil was air-dried, sieved through a 2 mm sieve to homogenize. The experimental soil was
sampled at the beginning of the growing season and analyzed for some physical and chemical properties
according to the methods described by Page et al. (1982) are presented in Table (1), the Chemical
analysis of plant compost illustrated in Table 2.

Table 1: Some physical and chemical propertics Table 2: Chemical analysis of plant compost
of the experimental soil at the growing season of used during season, 2017/ 2018.
2017/2018.

Physical and chemical properties Parameters Sample Unit
Sand (%) 96.5 PH (1:10 Water extract) 9.5

Silt (%) 1.7 EC (1:10 Water extract) 1.6 ds/m
Clay (%) 1.8 oM 15.40 %
O.M (%) 0.08 0.C 8.93 %
Soil texture Sand C/N 34.3:1
Available N (ppm) 6.9 Total nutrients

Available P (ppm) 6.2 Nitrogen (N) 0.26 %
Available K (ppm) 64 Phosphorus (P) 0.58 %
Calcium carbonate (%) 0.26 Potassium (K) 0.40 %
pH 8.1
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Table 3: Chemical analysis of chicken manure used during season 2017/2018.
Chicken manure properties

pH (1:10) 7.2 KCl -extractable (N) 4.7%
EC (dSm™) (1:10) 6.2 NHg-Ac- extractable (k) 1.0%
oM 16% NaHCQs - extractable (P)  1.64%
0.C 9.28%  Soluble cations (meq / L)
C/N 1.97 Ca* 3.4
Moisture 41.0% Mg* 6.8
Na* 8.15
K* 17.95
Soluble anions (meq / L)
HCOs- 40.0
SO*4 22.93

2.2. Experimental materials

Program of organic fertilizers in parsley and celery (cultivar: Balady sp.) were applied during fall
season 2017/ 2018 in the greenhouse pot experiments at the Faculty of Agriculture (Saba-Basha),
Alexandria University. Seeds were planted on 5" of September for each of them. Six treatments were
carried out in this investigation for parsley plant i.e.

A-1 Chicken manure

A-2 Kitchen wastes + LAB [Lactic acid bacteria (Lactobacillus spp.)]

A-3 Peat moss + Yeast + Molasses

A-4 Seaweed algae

A-5 plant compost

A-C Control treatment (recommended doses of chemical fertilizer N, P and K).
And six treatments were carried out in this investigation for celery plant i.e.:
B-1 Chicken manure

B-2 Kitchen wastes + LAB [Lactic acid bacteria (Lactobacillus spp.)]

B-3 Peat moss+ Yeast + Molasses

B-4 Seaweed algae

B-5 plant compost

B-C Control treatment (recommended doses of chemical fertilizer N, P and K).

2.3. The composition and amount of each material.

Each plastic pot (15cm in diameter and 12cm deep) was washed, labeled, and a filter paper placed
on the bottom of each pot to prevent soil leakage. The soil was mixed with the organic and bio materials
of each pot on a weight per weight (w/w). After homogenization, each sample was transferred into pots
in 4 replicates for each application and for each cultivar at the greenhouse pot experiments. The soil
was mixed with the combinations of bio and organic fertilizers four days before planting. The pots were
seeded with small amount of seeds of parsley (Petroselinum crispum Mill) and other pots with celery
(Apium graveolens L) Balady sp., on the 5" of September. The pots were watered to 80% field capacity
until the end of vegetative growth period. Thinning was done at 10 days after sowing for organic
treatments meanwhile after 20 days for control treatment by retain ten healthy seedlings per pot.

I- Chicken manure: was added at 4 ton/fed.
2- Kitchen wastes +LAB: It was added at 6 ton/fed.

3.3. Preparation of Lactic acid bacteria (Lactobacillus spp.).
I. Then preparation of Kitchen wastes + LAB (Lactic acid bacteria) treatment.

Lactic acid bacteria was prepared by adding rice (1 kg), in water (1000 ml) and then filtered from
rice and took rice water washing and put it in a big jar then covered with a piece of cloth and then put
it in a worm place for 7 days for carry out the fermentation process. After that it was added about 5
liters of milk to the fermented rice water washing to investigate another fermentation process, then
covered and put this jar in a worm place for another 10 days, then took the precipitate that contained
billions of (lactobacillus spp.) bacteria (Kanbe, 1990; Koto, 1992; Uchimura and Okada, 1992). At
planting date the seeds were mixed with the precipitate of (lactobacillus spp.) bacteria two hours before
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planting. Kitchen wastes material were collected from houses, then air dried and grinded into small
pieces (Alok 2010). These grinded wastes material were mixed with LAB prepared above and were
subjected aerobic composting to initiate microbial activity. Moisture content of the mixture was
maintained to 60% to 70% and this mixture was then kept in plastic containers covered with paper
having holes to facilitate aeration in order to get final composted material. This mixture was hand
manipulated at regular time intervals for sufficient microbial activity. Kitchen wastes +LAB were mixed
with the sand soil (1:1) four days before planting.

I1. Preparation of (Peat moss +Yeast + Molasses).

Firstly, 250 g of bread yeast (Saccharomyces cerevisiae) were dissolved into 400 ml of molasses
with good flipping and put them in a worm place two hours before using it. The seeds of parsley and
celery were soaked in the mixture of yeast and molasses two hours before planting. Secondly, Peat moss
+ yeastt+ molasses were prepared by mixed the peat moss with the mixture of yeast and molasses
mentioned above and mixed with the sand soil (1:1) four days before planting. After planting in a growth
chamber for 45 days plant height, shoot and root fresh and dry weight and plants isozyme activity were
measured and recorded.

Seaweed algae: was added at 4kg/fed. It was mixed with the soil four days before planting.

Plant compost: was added at 6 ton/fed. It was mixed with the soil four days before planting.

Control (recommended doses of chemical fertilizer N, P and K for celery consist of Ammonium
sulphate 33.5% = 100 kg/fed. + Super calcium phosphate 15.5%=300 kg/fed. + Potassium sulphate 48%
= 50 kg/fed).And for parsley consist of Ammonium sulphate 33.5% = 100 kg/fed. + Super calcium
phosphate 15.5%=50 kg/fed. + Potassium sulphate 48% = 25 kg/fed).

3.4. Vegetative growth characters:

Six plants were randomly taken from each experimental unit for determination of growth
characteristics. Shoot length (cm), shoot and root fresh and dry weight. After 45 days from planting,
Shoot length was measured from the ground level to the tip of the tallest leaf (Fageria et al., 2006) using
a meter ruler, as well as fresh and dry weights (g/plant) were recorded After 45 days from planting for
shoots and roots as a hole plant.

3.5. Plant chemical analysis
I. N, P, K and (Zn, Mn and Fe) contents in leaves

In order to determine the mineral contents for parsley and celery leaves, dry samples of leaves
were finely ground for chemical analysis. The oven dried plant material samples were wet digested by
using concentrate of H,SO4/H>O, (Lowther, 1980). Mineral elements N, P and K and micronutrients
(Zn, Mn and Fe) were determined in leaves using the method described by A.O.A.C. (1990), Chapman
and Pratt (1978). The Zn, Mn and Fe concentration the solutions were measured by Atomic Absorption
Spectrophotometer (Perkin Elmer-3300) according to Chapman and Pratt (1978).

3.6. Seed germination of parsley and celery

Seed germination period (days) and seed germination percentage (%) were investigated in this
study in order to determine the effect of bio and organic fertilizers on enhancing and improving of seed
germination period and percentage of parsley and celery.

3.7. Isozymes analysis

This study was investigated in the Genetic laboratory at the faculty of Agriculture Saba- Basha,
to study the profile of proxidase isozyme expressed in leaves of Celery (Apium graveolens var. dulce)
and Parsley (Petroselinum crispum Mill) Balady sp., after 45 days from planting was used in the present
study -as gene markers- for studying the genetic polymorphism between bio-organic fertilizers and
inorganic fertilizers (control) of parsley and celery plants. As conventional symbols in electrophoretic
analysis, a pattern was first described in terms of Anodal (A) and Cathodal (C) zones according to their
direction of mobility in the electrophoretic field. Each zone is assigned for a locus coding for an
Peroxidase isozyme. Twenty four plants for each cultivar were examined individually for their isozyme
patterns. A combination of agar-starch gel electrophoresis and enzyme activity attaining was used to
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screen for polymorphisms of peroxidase. The laboratory methods were performing according to
Jonathan and Norman (1989). Samples from10 seedlings were separately ground using cooled mortar
with pestle by addition of 0.23 M Tris-acetate, pH 5.0. Homogenate was extracted by the solution
containing Tris (27.7 g) and citric acid (11.0 g) in 1L volume adjusted with distilled water.
Electrophoresis was carried out by the prescriptions recommending 1% agar-starch-polyvinyl-
pyrrolidone gel and Tris-borate or Tris-acetate separation buffers (Sabrah, 1980). Electrophoresis was
conducted at 270 v, 40°C for 100 min. 100 ml of 0.01 M acetate buffer, pH 5.0, containing 0.1%
benzidine and 0.5% hydrogen peroxide (H>O,) were layered over the gel before staining.

3.8. Statistical Analysis

The experiments were structured following a randomized complete block design (RCBD) with
four replications. Data were statistically analyzed using Costat Software (Steel and Torrie, 1980), and
treatments means were compared using Duncan’s Multiple Range test at 5% level of probability. Also,
SAS Institute Inc 2013. SAS/ACCESS® 9.4. were used for analysis of seed germination period (days)
and percentage (%).

3. Results

The results of the soil analysis before cultivation (Table 1) showed that the soil used in the
experiment was sand texture. The amounts of available macro and micro-elements were in the range of
low availability to plants as compared to standard values (Soltanpour, 1985). The amount of available
phosphorus of the soil was below the range of high availability according to Landon (1991). This finding
further signifies that the soil requires external application of nutrients for high growth and yield of the
crop.

3.1. Vegetative Growth of (Parsley and celery)

Data in Table (4 and 5) showed that all vegetative growth characters of parsley and celery (Balady
sp.) were significantly affected by applying different bio and organic fertilizers compared with the
control. The results showed that all treatments of bio and organic combinations significantly increased
vegetative growth including shoot length, fresh and dry weight for shoots and roots. Among the
treatments data in Table (4 and 5) showed that, application of chicken manure and (Kitchen wastes +
LAB) recorded the highest mean values for shoot length without significant difference as (14.05 and
12.85 cm for parsley) and as (14.25 and 14.20 cm for celery) respectively. Also highest mean values
for fresh weight of shoots and roots (0.725 for A; and A then 0.525 for Az g plant” for parsley) and
(B as 2.68, then followed by B, and B; as 2.18, 2.10 g plant! for celery) regularly, these data were
produced form the treatments of chicken manure, (Kitchen wastes + LAB) and (Peat moss+ Yeast +
Molasses). In the same trend the highest mean values of shoot and root dry weight recorded when
applied with chicken manure, (Kitchen wastes + LAB) and (Peat moss+ Yeast + Molasses) as (145 for
both treatments and 105 g plant™! for pareley) and (0.54 then 0.44 and 0.42 g plant™! for celery).

Table 4: Effect of different combinations of bio and organic fertilizers on vegetative growth characters
of parsley (Balady sp.) for season 2017/2018.

Shoot length Shoot and root fresh Shoot and root dry

Treatments (cm) weight weight
(g/plants) (g/plants)
A-1 Chicken manure 14.05 a 0.725 a 0.145a
A-2 Kitchen wastes + LAB 12.85 ab 0.725a 0.145 a
A-3 Peat moss+ Yeast + Molasses 11.35be 0.525 ab 0.105 ab
A-4 Seaweed algae 11.35be 0.475b 0.095b
A-5 plant compost 1098 ¢ 0.450 b 0.090 b
A-C Control (N,P,K) 7.75d 030b 0.060 b
L.S.D 0.05 1.580 0.226 0.045

Values with the same alphabetical letters, within a comparable group of means, don’t significant differ, using L.S.D test
at 0.05 level.
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Table 5: Effect of different combinations of bio and organic fertilizers on vegetative growth characters
of celery (Balady sp.) for season 2017/2018.

Treatments Shoot length Shoot and root fresh Shoot and root dry
(cm) weight(g/plants) weight (g/plants)
B-1 Chicken manure 1425 a 2.68a 0.54 a
B-2 Kitchen wastes + LAB 14.20 a 2.18b 0.44b
B-3 Peat moss + Yeast + Molasses 12.50 b 2.10b 042b
B-4 Seaweed algae 12.50 b 1.63 ¢ 0.33¢
B-5 plant compost 12400 145¢ 0.29 ¢
B-C Control (N,P,K) 725¢ 0.88d 0.18d
L.S.D 0.05 1.097 0.426 0.085

Values with the same alphabetical letter (s), within a comparable group of means, don’t significant differ, using L.S.D
test at 0.05 level.

3.2 Chemical Analysis of parsley and celery

As shown in Table (6 and 7), the macro elements (N, P and K) and micronutrients (Zn, Mn and
Fe) contents in leaves of parsley and celery plants under investigation were indicated as follow:
treatment of chicken manure significantly, produced higher values of nitrogen content in leaves of
parsley and celery as (2.01 and 2.11 g/kg) respectively. On the same trend, the highest phosphorus in
leaves significantly obtained from (A-1, A-2 and A-3 for parsley) and (B-1, B-2 and B-3 for celery),
compared with the control which gave the lowest values.

Table 6: Effect of different combinations of bio and organic fertilizers on chemical constitutes in leaves
of parsley (Balady sp.) for season 2017/2018.

Treatments N P K Zn Mn Fe
(g/kg)  (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
A-1 Chicken manure 201 a 0.28 a 10.62 a 2.85a 301la 3.82a
A-2 Kitchen wastes + LAB 191b 0.27b 9.85b 2.72 ab 2.80a 2470
A-3 Peat moss+ Yeast + Molasses 1.72 ¢ 0.26 b 9.60 bc 2.34be 255a 2460
A-4 Seaweed algae 1.55d 020 ¢ 922 ¢ 227c¢ 1.68b 2.01 be
A-5 plant compost 1.32e 0.17d 8.59d 224 ¢ 1.44 b 1.93 be
A-C Control (N,P,K) 046 f 0.06 e 533e 1.34d 1.39b 1.39¢
L.S.D 0.05 0.007 0.004 0.390 0.390 0.758 0.722

Values with the same alphabetical letters, within a comparable group of means, don’t significant differ, using L.S.D test
at 0.05 level.

Table 7: Effect of different combinations of bio and organic fertilizers on chemical constitutes in leaves
of celery (Balady sp.) for season 2017/2018.

Treatments N P K Zn Mn Fe
(g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
B-1 Chicken manure 2.11a 027 a 16.03 a 3.62a 3.96a 3.89a
B-2 Kitchen wastes + LAB 1.98b 027 a 13.29b 3.17b 3.90a 3.72b
B-3 Peat moss+ Yeast + Molasses 1.89 ¢ 0.26b 12.00 ¢ 3.06b 3.75a 222b
B-4 Seaweed algae 1.88d 0.25¢ 10.39d 2.63¢ 351a 2.13 ¢
B-5 plant compost 1.55¢ 0.21d 9.23 e 2.58¢ 2.75b 1.63 cd
B-C Control (N,P,K) 131f 0.16¢ 8.68 f 1.37d 1.33¢ 1424
L.S.D 0.05 0.009 0.003 0.345 0.261 0.530 0.508

Values with the same alphabetical letter (s), within a comparable group of means, don’t significant differ, using L.S.D
test at 0.05 level.

For potassium content in parsley and celery leaves, the highest values obtained from using treatments
(A-1 as (10.62),A-2 as (9.85),A-3 as (9.60) and A-4 as (9.22) g/kg for parsley) and (B-1 as (16.03), B-
2 as (13.29),B-3 as (12.00) and B-4 as (10.39) g/kg for celery), meanwhile the lowest values obtained
from the control treatments. Also, the same trend were found in the content of leaves of Zn, Mn and Fe.
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As for zinc content in parsley and celery leaves, the highest values obtained from using treatments (A-
1 as (2.85) and A-2 as (2.72) mg/kg for parsley) and (B-1 as (3.62), B-2 as (3.17) and B-3 as (3.06)
mg/kg for celery). At the same trend for manganese content in parsley and celery leaves, the highest
values obtained from using treatments (A-1 as (3.01),A-2 as (2.80),A-3 as (2.55) and A-4 as (1.68)
mg/kg for parsley) and (B-1 as (3.96),B-2 as (3.90),B-3 as (3.75) and B-4 as (3.51) mg/kg for celery).
Meanwhile for iron content in parsley and celery leaves, the best values obtained from using treatments
(A-1 as (3.82), A-2 as (2.47) and A-3 as (2.46) mg/kg for parsley) and (B-1 as (3.89), B-2 as (3.72) and
B-3 as (3.22) mg/kg for celery) compared with control treatments which gave the lowest values.

3.3. Effect of bio and organic fertilizer treatments on seed germination period and percentages of
Parsley and celery

As shown in table (8) there are some problems in seed germination of parsley and celery
especially celery that behave in taking a long time in seed germination period for about 15 to 18 days
or more but when used some of these combinations investigated in this study, happened as follow:

Table 8: Effect of different combinations of bio and organic fertilizers on seed germination period
(days) and seed germination percentage (%) of parsley and celery (Balady sp.) for season

2017/2018.
Parsley Celery

Treatments S.G. S.G. S.G. S.G.

(days) (%) (days) (%)
Chicken manure 7.00 be 73.50 b 9.00 ¢ 66.50 b
Kitchen wastes + LAB 6.00 ¢ 76.50 a 8.50 ¢ 72.25a
Peat moss+ Yeast + Molasses 6.25¢ 77.50 a 9.25¢ 64.50 be
Seaweed algae 6.75 be 69.50 c 9.75 be 62.25 cd
Plant compost 7.75b 64.75d 11.50 b 60.25 d
Control (N,P,K) 12.50 a 59.75 ¢ 14.50 a 55.75¢
L.S.D 0.05 1.392 2.224 2.022 2.308

Values with the same alphabetical letter (s), within a comparable group of means, don’t significant differ, using L.S.D
test at 0.05 level.

I. Reducing time of germination period and increased seed germination percentage of parsley
plant)

Plants which treated with bio and organic fertilizers germinated at 6 to 8 days and gave the highest
mean value of germination percentage obtained from treatments: (chicken manure, Kitchen wastes +
LAB, Peat moss + yeast + molasses and seaweed algae). Meanwhile parsley plant that treated with
chemical fertilizers (recommended doses of chemical fertilizer N, P and K) germinated at 10 to 12 days
and gave the lowest mean value of germination percentage as shown in fig (1 and 2).

II. Reducing time of germination period and increased seed germination percentage of celery
plant

Plants which treated with bio and organic fertilizers germinated at 8 to 10 days and gave the
highest mean values of germination percentage produced from treatments: (chicken manure, Kitchen
wastes + LAB, Peat moss + yeast + molasses and seaweed algae). Meanwhile celery plant that treated
with chemical fertilizers (recommended doses of chemical fertilizer N, P and K), germinated at 15 to
18 days and gave the lowest mean value of germination percentage as shown in fig (3 and 4).

So, Chicken manure, Kitchen wastes + LAB, Peat moss + yeast + molasses and seaweed algae
treatments led to reduce the long time of germination period and enhanced seed germination percentage
of parsley (76.50 and 77.50 %) and celery (72.25 %) after planting.

3.7. Isozymes analysis for Parsley and Celery

The zymogram and cluster showing mobility pattern of peroxidase isozymes are illustrated in
Figure (5 and 6). From this data it can be concluded that the peroxidase patterns in the parsley and
celery plants leaves showed in total of four loci. First, it was evident that all plants expressed the Px.Aa,
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this locus indicated that, these common loci were consistently monomorphic expressed. Second, some
treatment under different organic and bio fertilization displayed extra two common loci for treatment
B-1 (Px.cy) for celery plant and specific unique locus for the treatment B-2 (Px.C>) locusis polymorphic
specifically to this treatment. While three specific unique locus for the treatment B-C, B-5 and B-4
(Px.A)). That is mean B-1 and B-3 activated two loci (PX.C,, PZ.A;) meanwhile, B-2 activated three
loci as (PXC,, PXC; and PXA,) and the treatment of B-4, B-5 and B-C activated three loci as (PXCi,
PXA; and PXA). The specific unique locus were detected also in the plants of parsley except the control
treatment such as the treatment of A-1,A-2,A-3,A-4 and A-5 activated three loci as (PXC,,PXA; and
PXA ) meanwhile the control activated two loci only as (PX.C; and PX.A»).
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Fig. 1: Diagram of seed germination period
(days) of parsley (Balady sp.) for season
2017/2018.
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Fig. 3: Diagram of seed germination period
(days) of celery (Balady sp.) for season
2017/2018.

Distribution of SGG

| = B
i
=

=

T T T T T
1 2 3 4 5 6
tri

SGG

Fig. 2: Diagram of seed germination percentage
(%) of parsley (Balady sp.) for season 2017/2018.
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Fig. 4: Diagram of seed germination percentage
(%) of celery (Balady sp.) for season 2017/2018.
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Fig. 5: Zymograms showing electrophoretic profiles of Peroxidase isozyme in Parsley as follow: from
right to left i.e. (A-1) Chicken manure, (A-2) Kitchen wastes + LAB, (A-3), Peat moss+ Yeast
+ Molasses (A-4) Seaweed algae, (A-5) Plant compost and (A-C) control, and Celery as follow:
from right to left i.e. (B-1)Chicken manure, (B-2)Kitchen wastes + LAB,(B-3), Peat
moss+Yeast+Molasses (B-4) Seaweed algae, (B-5) Plant compost, (B-C) control .
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Fig. 6: Dendrogram of different treatments of parsiey :and céler}:/ bésed 01’:1 péroxidase enzymes
(isozyme).

4. Discussion

The results showed that all growth parameters of parsley (Petroselinum crispum Mill) and celery
[Apium graveolens L], (Balady sp.), were significantly enhanced with the application of Chicken
manure, (Kitchen wastes + LAB), (Peat moss + Yeast + Molasses), Seaweed algae and plant compost.
Increasing in vegetative growth of parsley and celery cultivar (Balady sp.) in response to the application
of bio and organic fertilizers were reported in previous works (Mahdi et al., 2010). Saber (1994) stated
that this increment might be due to the availability of soil microorganisms to convert the unavailable
forms of nutrient elements to available forms from bio-fertilizers (Kurtzman and Fell, 2005). Chicken
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manure added to the soil increased the vegetative growth characters of parsley and celery plants, due to
the beneficial effect of organic matter in improving the nutritional status particularly nitrogen form in
the soil, this is in accordance with (Mona and Amal, 2020), they stated that application of (Chicken
manure only) recorded the highest average values of vine length character in watermelon. Also, (Amal
and Mona 2019) reported that chicken manure application resulted in considerable increase on the
productivity of summer squash fruits and the most of vegetative growth parameters including; plant
height, number of leaves / plant. Statistical analysis showed that N, P and K concentration due to the
application of chicken manure addition were significant. These are in agreement with other studies
(Adeniyan and Ojeniyi, 2005; Davis et al., 20006), several investigators reported about the positive effect
of applying organic fertilizers on the soil (El Etr et al., 2004). They ascribed to the mineralization of N
from chicken manure during its composition and might be the biological fixation of atmospheric N and
its reflection on soil fertility. Increasing K content of parsley and celery due to the application of organic
fertilizers might be a result of its decomposition and producing organic acids, which increases the
nutrients availability in the soil. This is in agreement with those (Ahmed, 2001; Ahmed and Ali, 2005).
About high content of total trace elements in chicken manure and its effect on Zn, Mn and Fe uptake
by parsley and celery, could be due to that the organic carbon acts as a source of energy for soil
microorganism, which upon mineralization releases organic acids that decreased soil pH and improves
the availability of micronutrients up take (Bokhtiar and Sakurai, 2005). Parsely and celery considered
as medicinal plants and crops that can up- or down-regulate bioactive compounds production.
Furthermore, future perspectives should be turned towards the production of genotypes with a lower
potential for toxic elements accumulation, therefore, the health benefits will be more prominent
(Danijela et al., 2021).

It is evident from the previous research (Alok, 2010) that Kitchen wastes material characterized
with high values of pH (9.21), organic carbon (7.25%) and organic matter (12.49%). However, other
nutrients such as total nitrogen (0.214%), available phosphorus (0.11%) and exchangeable potassium
(0.086%) were found in Kitchen wastes components. The composting activity significantly modified
the physical and chemical properties of Kitchen wastes material that can be an important tool for organic
farming. The present research suggest that lactic acid fermentation in the treatment of Kitchen wastes
+LAB led to the highest values of the all given characters due to its ability to provide the plants with
N, P and K, because EM contains 0.1% mineral N, 1% available P and has a C: N ratio of 10: 3 the
quality and maturity of EM can be simply estimated by changes in pH and EC (Marta et al., 2021;
Kengo and Xu 2001). Therefore, EM that contain lactobacillus spp. can be considered as a ‘‘living
fertilizer’” or ‘‘microbial fertilizer, the high available phosphorus content suggests that EM can be a
good nutrient source for plants. Consequently, the intermediate substances like lactic acid, amino acid
and others increased due to the activities of Lactobacillus spp. (CAl et al., 2012). The pH of the soil
decreased as the lactic acid concentration increased (Kengo and Xu 2001; Kanbe, 1990; Uchimura and
Okada, 1992).

In agreement with the results, Wali (2010) indicated that yeast has good efficiency on growth
characters of wheat plants. The positive effect of yeast is supported by the findings of Mekki and Ahmed
(2005), they stated that the increase in vegetative growth because of yeast treatment is mainly attributed
to the effect of yeast, which can play a very significant role in making available nutrient elements for
plants. In addition, yeast content of macro and micronutrients, growth regulators and vitamins stimulate
the plant to build up dry matters (Mirabal et al., 2008; Hesham and Mohamed, 2011).The promoting
effect of yeasts could be due to the biologically active substance produced by this treatment such as
auxins, gibberellins, cytokinins, amino acids and vitamins (Bahr and Gomaa, 2002). Also, (Mustafa
2014) found that yeasts, especially Saccharomyces cerevisiae and other non-saccharomyces yeasts
today are increasingly used for the heterologous production of enzymes and pharmaceutical proteins
also, S. cerevisiae, decreased pH (Sintija et al., 2021).Yeasts have important roles in environmental
applications such as bioremediation and removal of heavy metals from wastewaters. Yeasts are also
used in agriculture as biocontrol agents. Several chemicals can be produced using yeast as a biocatalyst.

Molasses is rich in mineral elements and is often used primarily as a source of K, due to
containing high concentrations. Moreover, it has other significant advantages such as increasing organic
matter in the soil and microbial activity associated with nitrification (Wynne and Meyer, 2002). These
are in accordance with the results in this study which cleared that treatment of (peat moss + yeast +
molasses) gave the best results in vegetative growth characters and chemical composition of N, P, K,
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Zn, Mn and Fe. And enhanced seed germination of parsley and celery plants, these are in agreement
with (Turner ef al., 2002).

The peat moss has an acid pH (Brown et al., 2000) and low nutrient content in comparison with
other substrates so it must add to it several combinations of bio and organic fertilizers and mixed with
sand soil. Composted organic and bio-fertilizers generally vary greatly in their characteristics, and may
be influenced by a diverse number of factors such as geography, management, time of year, and others
(Carlile, 2008). Maturity refers to the degree of decomposition of organic substances that will not cause
adverse effects on the plants (Bernal et al., 2009). Stability is related to the levels of activity of the
microbial biomass ((Giulia ef al., 2021; Fuente et al., 2006). According to Prat (1999), peat moss with
a high organic content and low biological stability are more exposed to microbial degradation, which
may increase the release of CO2 and affect the absorption of water and nutrients by the roots, these are
in accordance with the investigated study of parsley and celery.

Seaweed alges also, have a great role in plant germination and nutrition that contained macro and
micronutrients which are very essential for the growth and development of the plant, and enhance seed
germination (Attememe, 2009; Ahmed and Shalaby 2012). Seaweed extract treatments increased
content of phosphorus which may be due to the high content of phosphorus in seaweed commercial
source used in this investigation, these are in agreement with (Mona and Abou El-Goud 2021;Al-
shakankery et al., 2014). As well as seaweed algae, which contains some growth regulators, hormones
such as auxins, cytokinins and gibberellins and vitamins (Al-shakankery et al., 2014 and Abul Faiz
Md.Jamal Uddin et al., 2019).

4.1. Germination of parsley and celery

The best germination percentages was observed from (Kitchen wastes + LAB) followed by (peat
moss + yeast + molasses) and seaweed algae treatments. Seedling emergency was significantly better
compared with control treatment that need much more time for about twice the time of what organic
fertilizer treatments need. The variation in crop emergence reflects the sensitivity of various plants to
various organic matters (Rojas et al., 2007; Webb et al, 2010; Doydora et al, 2011). Thses are in
agreements with Eliab (2010), who said that seeds can be germinated in a good way by many different
organic additives. Also, these in accordance with (Mohammad et al., 2015), they said that organic
fertilizers gave the best performance of tomato seed germination due to the synergistic effect of compost
and trichoderma in increasing the root surface area per unit of soil volume, water use efficiency and
photosynthetic activity of seedlings in addition to higher nutrient contents in organic fertilizers.

4.2. Isozyme of parsley and celery

Isozyme technique has been used to score the variability between organic and inorganic (control)
treated plants of parsley and celery (cultivar: Balady sp.) in this study as agreement with those:
(Sahijram et al., 2003; James et al., 2007). The peroxidase isozyme based markers can be used for the
identification of cultivars, species and the activity of proteins and enzymatic reactions (Sugandh et al.,
2015; Francine et al., 2021). In the present study, isozyme namely peroxidase have been used to test
the activity of peroxidase in different loci of parsley and celery pages. The differentiated parsley and
celery plants by peroxidase isozyme activity variations detected by polyacrylamide gel electrophoresis
when treated with different combinations of bio and organic fertilizers as [Chicken manure, (Kitchen
wastes + LAB (lactobacillus spp.), (Peat moss+ Yeast + Molasses), Seaweed algae and plant compost],
which gave the best results and activated different loci in peroxidase isozyme activity as compared with
control treatments. Mendioro et al. (2007) studies the isozymes of malate dehydrogenase (MDH), 6-
phosphoglucodehydrogenase (PGI), phosphoglucoisomerase (PGI) and phosphoglucomutase (PGM)
for genome identification of 20 table-type and 6 cooking type of banana (Musa spp.).

5. Conclusion

It can be concluded that the use of bio and organic combinations i.e. chicken manure, Kitchen
wastes+ LAB, peat moss + Yeast+ Molasses, seaweed algae and plant compost gave the highest values
of most plant germination period and percentage, growth characteristics and nutrient contents of parsley
and celery plants compared with the control treatment which gave the lowest values of all tested
characters. Improvement in parsley and celery growth were principally due to increase in nutrients
availability in soil because of these combinations caused an increase in soil available N, P, K, Zn, Mn
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and Fe compared with control treatment. Hence the use of bio and organic fertilizers instead of inorganic
fertilizers would be a better and practical approach to sustain soil fertility and productivity. Another
performance of using bio and organic fertilizers to improve Balady cultivars of vegetable crops such as
parsley and celery. Moreover the isozyme studies could be a reliable marker for testing the genetic
variability of organic treated plants and for evaluating the diversity between organic and inorganic
plants of the parsley and celery germplasm.

References

A.0.A.C., 1990. Official methods of analysis. Association of official analytical chemists. 15th
ed.Washington D.C., USA.

Abou El-Yazied, A., A.M. El-Gizawy, M.I. Ragab and E.S. Hamed, 2012. Effect of seaweed extract
and compost treatments on growth, yield and quality of snap bean. Journal of American Science,
8: 1-20.

Abou El-Goud A. K., F.R. Al-Masoodi, K.A. Elzopy and, Mona M. Yousry, 2021. Performance of
potato cultivars in an organic farming system using organic fertilizers, vermicompost and
azolla. Australian Journal of Crop Science, AJCS 15(07):1081-1088.

Abul Faiz Md. J., M.D. Rakibuzzaman, E.W.N. Wasin, M.A. Husna and A.K. Mahato, 2019. Foliar
application of spirulina and oscillatoria on growth and yield of okra as bio-fertilizer. J. Biosci.
Agric. Res., 22(02): 1840-1844.

Aburto-Gill, S. 2014. In “Herbs to Help You Heal”. Volume II, iUniverse, 378.

Adeniyan, O.N. and S.0O. Ojeniyi, 2005. Effect of poultry manure and NPK 15-15-15. and combination
of their reduced levels on maize growth and soil chemical properties. Nig. J. Soil Sci., 15: 34-
41.

Ahmed, M.M.M. and E.A. Ali, 2005. Effect of different sources of organic fertilizers on the
accumulation and movement of NPK in sandy calcareous soils and the productivity of wheat
and grain sorghum. Assiut. J. Agric. Sci., 36 (3): 147-159.

Ahmed, M.M.M., 2001. Response of some fruit trees grown on the desert soil of Wadi El-Assiti to
fertilization using certain sugar industry by-products. Ph. Sc. Thesis, Fac. Agric., Assiut Univ.,
Egypt.

Ahmed, Y.M. and E.A. Shalaby, 2012. Effect of different seaweed extracts and compost on vegetative
growth, yield and fruit quality of cucumber. Journal of Horticultural Science & Ornamental
Plants 4 (3): 235-240.

Anish, P., B.R. Dahal and S. Rijal. 2019. Effect of molasses and organic fertilizer in soil fertility and
yield of spinach in Khotang, Nepal. International Journal of Applied Sciences and
Biotechnology, 7(1): 49-53.

Alok, B., 2010. Management of Kitchen Wastes Material through Vermicomposting. Asian J. Exp. Biol.
Sci., 1 (1):175-177.

Al-shakankery, M., A. Hamouda and M. Ammar, 2014. The promotive effect of different concentration
of marine algae as biofertilizers on growth and yield of maize plants. J. Chem. Biol. Phys. Sci.,
4(4): 3201-3211.

Amal, K. Abou ElI-Goud and Mona M. Yousry, 2019. Organic summer squash production using chicken
manure, compost and AMF for enhancing soil fertility. Current Science International, 8(4): 711-
720.

Attememe. J.Y.A., 2009. The effect of humic acid and sea weed extracts on the growth, chemical
characteristics and oil characteristics of Rosmarinus officinalis L. the 6% scientific conference,
Biology Dept., College of Education, University of Tikrit. Plants Sci. P., 1-17.

Babu, N.K., B. Satyanarayana, K. Balakrishnan, T.R. Rao and G.S. Rao, 2012. Study of sugarcane
pieces as yeast supports for ethanol production from sugarcane juice and molasses using newly
isolated yeast from toddy sap. Microbiology, 40: 35-41.

Bahr, A.A., and A.M. Gomaa, 2002. The integrated system of bio-and organic fertilizers for improving
growth and yield of triticale. Egypt. J. Appl. Sci., 17(10):512-523.

Bernal, M.P., J.A. Alburquerque and R. Moral. 2009. Composting of animal manures and chemical
criteria for compost maturity assessment. A review. Bioresour. Technol., 100(22): 5444-5453.

Bhattacharjee, S.K., 2004. Handbook of Medicinal Plants. 4th ed. Jaipur, India: Pointer.

1075



Middle East J. Agric. Res., 10(4): 1063-1079, 2021
EISSN: 2706-7955 ISSN: 2077-4605 DOI: 10.36632/mejar/2021.10.4.72

Bokhtiar, S.M. and K. Sakurai, 2005. Effects of organic manure and chemical fertilizer on soil fertility
and productivity of plant and ratoon crops of sugarcane. Arch. Agron. Soil Sci., 51: 325-334.

Brown, P.A., S.A. Gill and S.J. Allen, 2000. Metal removal from wastes water using peat. A review.
Wat. Res., 34: 3907-3916.

CAl Y., H. Pang, M. Kitahara and M. Ohkuma. 2012. Lactobacillus spp. nasuensis sp. nov., a lactic
acid bacterium isolated from silage, and emended description of the genus Lactobacillus spp..
Int. J. Syst. Evol. Microbiol., 62(5):1140-4.

Carlile, W.R. 2008. The use of composted materials in growing media. Acta Hort., 779: 321-327.

Chapman, H.D. and P.F. Pratt, 1978. Methods of analysis for soils. Plant and water Univ. California.
Div. Agric. Sci., 16-38.

Cloete, K., A. Valentine, M. Stander, L. Blomerus and A. Botha, 2009. Evidence of symbiosis between
the soil yeast Cryptococcus laurentii and a sclerophyllous medicinal shrub, Agathosma betulina
(Berg.) Pillans. Microb. Ecol., 57:624632.

Danijela, A., M. Zupunski, S. Pajevic, I. Nemes, N. Simin, A.M. Alnugaydan, M. Watson, A. A. Aloliqi
and N Mimica-Dukic, 2021. Roots of Apium graveolens and Petroselinum crispum—Insight
into Phenolic Status against Toxicity Level of Trace Elements. Plants, 10, 1785.
https://doi.org/10.3390/plants10091785.

Davis, A.S., D.F. Jacobs and K.E. Wightman. 2006. Organic matter amendment of fallow forest tree
seedling nursery soils influences soil properties and biomass of sorghum cover crop. Purdue
University, West Lafayette, IN.

Dawid, D., S. Nowak, J. Olszewska, M.S. ska, M.M. ska-Florczak, J. Bertowska, P. Dziugan and D.
Kregiel.2021. Ability of yeast metabolic Aactivity to reduce sugars and stabilize betalains in
red beet juice. Fermentation, 7(105): 1-14.

Doydora, S.A., M.L. Cabrera, K.C. Das, J.W. Gaskin, L.S. Sonon and W.P. Miller, 2011. Release of
Nitrogen and Phosphorus from Poultry Litter Amended with Acidified Biochar. International
Journal of Environmental Research and Public Health, 8: 1491-1502.

Duchovskiene, Z. and J. Siksnianiene, 2001. Peroxidase isoenzyme spectra of cabbage, kohlrabi and
red beet during flowering induction and generative development. Plant Physiology Biologia, 2:
14-16.

El-Etr, T. Wafaa, K.M. Laila, and Elham, 1. El- Khatib, 2004. Comparative effects of bio-compost and
compost on growth, yield and nutrients content of pea and wheat plants grown on sandy soils.
Egypt. J. Agric. Res., 82 (2):73-94.

Eliab, L., 2010. Seed Germination. Urban Garden Magazine. http://urbangardenmagazine.
com/2010/11/ seed-germination.

Eman, A.A.A., M.M.S. Saleh and E.A.M. Mostaza, 2008. Minimizing the quantity of mineral nitrogen
fertilizers on grapevine by using humic acid, organic and bio-fertilizers. Res. J. Agric. Biol.
Sci., 4:46-50.

Fageria, N.K., V.C. Baligar, and R.B. Clark, 2006. Root growth parameters and methods of
measurement. Root Architecture. Physiology of Crop Production. Food Products Press, An
Imprint of the Haworth Press, New York - London - Oxford 2006. 345 pp. USD 49.95 (soft),
69.95 (hard). ISBN 978-1-56022-288-0.

Felis, G.E. and F. Dellaglio, 2007. Taxonomy of Lactobacilli and Bifidobacteria. Curr. Issues Intest.
Microbiol., 8(2):44-61.

Fuente, B., N. Bolan, R. Naidu and M. Mora, 2006. Phosphorus in organic wastes-soil systems. Suelo
Nutr. Veg., 6: 64-83.

Francine, K.D.O., L.O. Santos and J.G. Buffon, 2021. Mechanism of action, sources, and application
of peroxidases. Food Research International, 143: 110266.

Gaudig, G., 2008. Sphagnum farming in progress experiences and perspectives. Proc. 13" Interna-
tional Peat Congress. Tullamo- re, Ireland. 26.

Gauri, M., A.S. Javed and K.M. Shahid, 2015. A review of Apium graveolens (Karafs) with special
reference to Unani medicine. Int Arch Integr Med., 2:131-136.

Giulia, A., C. Pane, M. Zaccardelli, S. Cacini and D. Massa, 2021. The Role of Peat-Free Organic
Substrates in the Sustainable Management of Soilless Cultivations Agronomy, 11, 1236.
https://doi.org/10.3390/agronomy11061236.

1076



Middle East J. Agric. Res., 10(4): 1063-1079, 2021
EISSN: 2706-7955 ISSN: 2077-4605 DOI: 10.36632/mejar/2021.10.4.72

Gomaa, A.M. and M.H. Mohamed, 2007. Application of bio-organic agriculture and its effects on guar
(Cyamopsis tetragonoloba L.) root nodules, forage, seed yield and yield quality. World J. Agric.
Sci., 3:91-96.

Grzanna, R., L. Lindmark and C. Frondoza, 2005. Ginger an herbal medicinal product with broad anti-
inflammatory actions. J Med Food, 8:125-132.

Herbel, S. R., W. Vahjen, L. H. Wieler and S. Guenther. 2013. Timely approaches to identify probiotic
species of the genus Lactobacillus spp. Gut Pathog., 5(1) p.27.

Hesham, A.L. and H. Mohamed. 2011. Molecular genetic identification of yeast strains isolated from
Egyptian soils for solubilization of inorganic phosphates and growth promotion of corn plants.
J. Microbiol. Biotechnol., 21:55-61.

James, A.C., S.P. Echeverria, L.P. Echeverria, and V.A.H. Valenci, 2007. Variation in micropropagated
plants. Acta Horticulturae, 748: 55-63.

Jonathan, F.W. and F.W. Norman. 1989. Isozymes in plant biology: Visualization and interpretation of
plant isozymes. Chapter, 1: 5-45.

Kanbe, M., 1990. Use of lactic acid bacteria. Journal of Microorganisms 6:56-65.

Kengo, Y. and H.L. Xu .2001. Properties and Applications of an Organic Fertilizer Inoculated with
Effective Microorganisms, Journal of Crop Production, 3(1): 255-268.

Khan, ILA. and E.A. Abourashed, 2011. In “Leung’s Encyclopedia of Common Natural Ingredients:
Used in Food, Drugs and Cosmetics”. Third edition, John Wiley and Sons, Inc., 810.

Khan, W., U.P. Rayirath and S. Subramanian. 2009. Seaweed extracts as biostimulants of plant growth
and development. J. Plant Growth Regul., 28(4): 386-399.

Kolarovic, J., M. Popovic, M. Mikov, R. Mitic and L. Gvozdenovic, 2009. Protective effects of celery
juice in treatments with doxorubicin. Molecules, 14:1627-1638.

Kooti, W., M. Ghasemiboroon and M. Asadi-Samani, 2014. The effects of hydro-alcoholic extract of
celery on lipid profile of rats fed a high fat diet. Adv. Environ. Biol., 8:325-330.

Koto, K., 1992. Quantification, isolation, and identification of soil bacteria. In Experimental Methods
of Soil Microbiology, eds. T. Hittori, M. Nishio, and K. Miyashita. Tokyo: Yokendo, 15-54.

Kurtzman, C.P., J.W. Fell, 2005. Biodiversity and Ecophysiology of Yeasts (In: The Yeast Handbook,
Gabor P, de la Rosa CL, eds) Berlin, Springer, 11-30.

Landon, J.R., 1991. Booker tropical soil manual: A handbook for soil survey and agricultural and
evaluation in the tropics and sub-tropics. Longman Scientific and Technical, Essex, New York,
474.

Lauri, D.A. and W.S. Joseph, 1990. Inheritance studies and clonal fingerprinting with Isoenzymes in
sugerbeet. Crop Sci., 30(5): 1064-1072.

Liang, L., Y.P. Zhang, L. Zhang, M.J. Zhu, S.Z. Liang and Y.N. Huang, 2008. Study of sugarcane
pieces as yeast supports for ethanol production from sugarcane juice and molasses. J. Ind.
Microbiol. Biot., 35: 1605-1613.

Lowther, J.R., 1980. Use of a single H2SO4-H202 digest for the analysis of Pinus radiate needles.
Commun. Soil Sci. Plant Analysis, 11: 175 — 188.

Mahdi, S.S., G.I. Hassan, S.A. Samoon, H.A. Rather, A.D. Showkat and B. Zehra, 2010. Bio-fertilizers
in organic agriculture. J. Phytol., 2(10):42-54.

Market, C.L. and F. Moller, 1959. Multiple forms of enzymes: tissue ontogenic and species specific
patterns. Proc. Nat.Acad. Sc., 45:753-763.

Marta, B., A. Ferrarini and G. Visioli, 2021. Improvement of Soil Microbial Diversity through
Sustainable Agricultural Practices and Its Evaluation by -Omics Approaches: A Perspective for
the Environment, Food Quality and Human Safety. Microorganisms, 9, 1400.
https://doi.org/10.3390/microorganisms9071400.

Mekki, B.B. and A.G. Ahmed, 2005. Growth, Yield and Seed Quality of Soybean (Glycine max L.) As
Affected by Organic, Bio-fertilizer and Yeast Application. Res. J. Agric. Biol. Sci., 1(4):320-
324,

Mendioro, M.S., S.L. Madrinan, F.J. Colcol and F.S. Dela Cruz, 2007. Isozyme polymorphism of
selected cultivars of table and cooking-type banana (Musa sp.) in the Philippines and genome
identification of the table -type cultivars. Philippine Journal of Science, 136: 45-56.

Mirabal, A.L., D. Kleiner and E. Ortega, 2008. Spores of the mycorrhizal fungus (Glomus mosseae)
host yeasts that solubilize phosphate and accumulate polyphosphates. Mycorrhiza, 18:197-204.

1077



Middle East J. Agric. Res., 10(4): 1063-1079, 2021
EISSN: 2706-7955 ISSN: 2077-4605 DOI: 10.36632/mejar/2021.10.4.72

Mohammad, K.A., M.A. Rahim, M.D.H. Rahman, M.D. Jahiruddin, 2015. Effects of organic fertilizers
on the seed germination and seedling vigour of tomato. Rahmann G & Aksoy u (Eds.) (2014)
Proceedings of the 4th ISOFAR Scientific Conference. ‘Building Organic Bridges’, at the
Organic World Congress 2014, 13-15 Oct., Istanbul, Turkey (eprint ID 23990).

Mona M. Yousry and Amal K. Abou El-Goud, 2020. Response of watermelon (Citrullus lanatus L.) to
plant compost, kitchen wastes and chicken manure composted with PGPR microbes as Bio-
Organic fertilizers. Scientific Journal of Agricultural Sciences, 2 (2): 29-37.

Mona, M. Yousry and A.K. Abou El-Goud, 2021. Clean Agritechnique Efficiency Using Compost,
Halex-2 and Seaweed on Yield and Quality of Okra. Middle East Journal of Applied Sciences,
11(01): 18-27.

Mustafa, T., 2014. Yeast Biotechnology: Diversity and Applications. Advances in Science and
Industrial Productions of Baker’s Yeast, 27th VH Yeast Conference, April 14" — 15" Istanbul.,
1-26.

Nadkarni, K.M., 2010. Indian Materia Medica. 2" ed. Mumbai, India: Popular Prakashan, Bombay, 1:
1142.

Nassar, A, K. El-Tarabily and K. Sivasithamparam, 2005. Promotion of plant growth by an auxin-
producing isolate of the yeast (Williopsis saturnus) endophytic in maize (Zea mays L.) roots.
Biol. Fert. Soils, 42:97-108.

Omran, Y.A., 2000. Studies on histophysiological effect of hydrogen cyanamide (Dormex) and yeast
application on bud fertility, vegetative growth and yield of "Roumi Red"' grape cultivar. Ph. D.
Thesis, Fac of Agric. Assiut Univ. Egypt.

Orav, A., T. Kailas and A. Jegorova, 2003. Composition of the essential oil of dill, celery, and parsley
from Estonia. Proceedings of Estonian Academy of Sciences Chemistry, 52: 147—-154.

Page, A.L., R.H. Miller and D.R. Keeney, 1982. Methods of Soil Analysis. Part 2 - Chemical and
Microbiological Properties, 2" Edition. Agronomy Society of America. Madison, WI.

Pal, K., O. Szen, A. Kiss, Z. Naar, 2012. Comparison and evaluation of molecular methods used for
identification and discrimination of lactic acid bacteria. J. Sci. Food Agric., 92(9): 1931-6.

Peter, K.V. 2012. In “Handbook of Herbs and Spices”. Published by Woodhead Publishing Limited,
Second edition, 1: 640.

Prat, L., 1999. Sustratos para Propa- gacion, Recipientes y Sustancias Enraizantes. Universidad de
Chile, Santiago. 58.

Robles-Gonzalez, V., J. Galindez-Mayer, N. Rinderknecht-Seijas and H.M. Poggi-Varaldo, 2012.
Treatment of mezcal vinasses: A review. J. Biotechnol., 157: 524-546.

Rojas, A.C., R.R. Orellana, F.E. Sotomayor and M.T. Varnero, 2007. Organic Wastess Extract Phyto-
toxicity and its Effect on Germination Index of Radish and Cucumber. Universidad de Chile,
61-66.

Saber, M.S.M., 1994. Bio-organic farming systems for sustainable agriculture. Inter-Islamic Network
on Genetic Engineering and Biotechnology, INOGE Publ. 3, Cairo, Egypt.

Sabrah, N.S., 1980. Genetical and cytological on maize. Ph.D. Thesis, Faculty of Agriculture,
Univeristy of Alexandria, Egypt.

Sahijram, L., J.R. Soneji, and K.T. Bollamma, 2003. Analyzing somaclonal variation in
micropropagated bananas (Musa spp.). In vitro Cellular and Developmental Biology Plant, 39:
551-556.

Sarah, J.M. and S.J. Diana, 2021. Medicinal properties of celery seeds (4dpium graveolens L.). Advances
in Bioresearch 12(1):252-257.

Satyawali, Y., and M. Balakrishnan, 2008. Wastes water treatment in molasses-based alcohol
distilleries for COD and color removal: A review. J. Environ. Manag., 86: 481-497.

SAS., 2013. "SAS / Stat user's guide. "SAS Institute Inc., SAS/ACCESS® 9.4, Cary, NC, USA.

Schmilewski,G.2008. The role of peat in assuring the quality of growing media. Mires and Peat 3, article
02. International Mire Conservation Group and International Peat Society. http:// mires-and-
peat.net/pages/volumes/map03/map0302.php (Cons. 01/20/20.

Shabani, H., G. Peyvast, J.A. Olfati and P.K. Ramezani, 2011. Effect of municipal solid waste compost
on yield and quality of eggplant. Comunicata Scientiae 2(2): 85-90.

1078



Middle East J. Agric. Res., 10(4): 1063-1079, 2021
EISSN: 2706-7955 ISSN: 2077-4605 DOI: 10.36632/mejar/2021.10.4.72

Shan, L., J. Liu, Y. Yu, J.J. Ambuchi and Y. Feng, 2016. Characterization of persistent colors and
decolorization of effluent from biologically treated cellulosic ethanol production wastes water.
Environ. Sci. Pollut. Res. Int., 23: 10215-10222.

Sintija, J., A. Ilgaza and M. Zolovs, 2021. The Impact of Inulin and a Novel Synbiotic (Yeast
Saccharomyces cerevisiae Strain 1026 and Inulin) on the Development and Functional State of
the Gastrointestinal Canal of Calves. Veterinary Medicine International, (1), Hindawi, volume
2021 Article ID 8848441, 9 pages.

Soltanpour, P.N., 1985. Use of ammonium bicarbonate DTPA soil tests to evaluate elemental
availability and toxicity. Commun. Sci. Plant. Analysis, 323-338.

Sowbhagya, H.B., P. Srinivas and N. Krishnamurthy, 2010. Effect of enzymes on extraction of volatiles
from celery seeds. Food Chem. 120:230-234.

Srivastava, P.C., R.K. Singh, P. Srivastava and M. Shrivastava, 2012. Utilization of molasses based
distillery effluent for fertigation of sugarcane. Biodegradation, 23: 897-905.

Steel, R.G.D. and J.H. Torrie, 1980. Principles and Procedures of Statistics. 2nd addition. MC. Grow.
Hill, New York.

Sugandh, S., R. Kumari, V.K. Sharma and H. Kumar, 2015. Isozyme analysis based genetic fidelity
assessment of micropropagated banana plants. Journal of Applied and Natural Science 7(2):
579 — 584.

Taha, Z.S., T.A. Smira and M.S.R. Sanaa, 2011. Effect of bread yeast application and seaweed extract
on cucumber (Cucumis sativus L.) plant growth, yield and fruit quality. Mesopotamia J. Agric.,
39: 26-34.

Turner, P.E., J.H., Meyer and A.C. King, 2002. Field evaluation of concentrated molasses stillage as a
nutrient source for sugarcane in Swaziland. Proc. S. Afr. Sug. Technol. Ass., 76: 61-70.
Uchimura, T. and W. Okada.1992. Experimental methods for Lactobacillus spp. In Manual of
Lactobacillus spp. Experiments-- from Isolation to Identification, ed. M. Osaki. Tokyo:

Asakura Books, 21-125.

Van der Vossen, H.A.M., 2005. A critical analysis of the agronomic and economic sustainability of
organic coffee production. Expt. Agric. 41(4): 449-473. https://doi.org/10.1017/
S0014479705002863.

Vokk, R., K. Lougas and M. Kravets, 2011. Dill (4dnethum graveolens L.) and parsley (Petroselinum
crispum Mill.) Fuss from Estonia: seasonal differences in essential oil composition. Agronomy
Reasearch, 9 (Special Issue II): S515-S520.

Wali, A.M.A., 2010. The combined Effect of mineral organic and biofertilizers on the productivity and
quality of some wheat cultivars. Ph.D. Thesis, Fac. Agric. Alex. Univ., Egypt.

Webb, J., B. Pain, S. Bittman and J. Morgan, 2010. The impacts of manure application methods on
emissions of ammonia, nitrous oxide and on crop response. Agriculture, Ecosystem &
Environment, 137(1&2): 39-46.

Wynne, A.T. and J.H. Meyer, 2002. An economic assessment of using molasses and condensed
molasses soluble as a fertilizer in the south African sugar industry. Proc. S. Afr. Sug. Technol.
Ass., 76: 71-78.

Zapata, N., F. Guerrero and A. Polo, 2005. Evaluaciéon de corteza de pino y residuos urbanos como
componentes de sustratos de cultivo. Agric. Técn., 65: 378-38.

Zare, M.H., N. Daraei, N. Sharafi-Ahvazi, N. Kalani and W. Kooti, 2016.The effects of aqueous extract
of celery leaves (Apium graveolens) on fertility in female rats. World J Pharm Pharm Sci.,
5:1710-1714.

1079



	Received: 05 August 2021	Accepted: 30 Sept. 2021	Published: 15 Oct. 2021

	ABSTRACT

	Pot experiments were carried out in the greenhouse at the faculty of Agriculture (Saba Basha), Alexandria University, Egypt, in 2017/2018 season to estimate the response of parsley (Petroselinum crispum Mill) and celery [(Apium graveolens L.) Balady sp.] to different combinations of bio and organic fertilizers i.e. [1-Chicken manure, 2- (Kitchen wastes + LAB (lactobacillus spp.), 3- (Peat moss+ Yeast + Molasses), 4-Seaweed algae, 5- plant compost, and 6- Control NPK ] on seed germination period, percentage and vegetative growth characters. A completely randomized block design with four replicates for each of them were carried out. According to the results, vegetative growth parameters, shoot length (cm), shoot and root fresh and dry weight, and concentrations of N, P, K, Zn, Mn and Fe in parsley and celery leaves significantly increased by the application of Chicken manure, (Kitchen wastes + LAB), (peat moss +Yeast+ Molasses), Seaweed algae and plant compost treatments, gave the highest mean values of the given characters, meanwhile the control treatment gave the lowest mean values. Also, these combinations of bio and organic fertilizers reduced the long time of seed germination period and increased seed germination percentages of parsley and celery. Isozyme analysis discussed the performance of peroxidase activities on two types of leafy vegetables mentioned above. The results showed that the banding pattern activity of the treatment (A-1, 2 and 3), displayed a unique marker bands at four loci (Px.C1and Px.C2) and (Px.A1and Px.A2 loci) are polymorphic specifically to parsley plant. In the same trend the treatment (B-1, 2 and 3) can be conducted that the peroxidase patterns in celery plant leaves showed in total of four loci (Px.C1, Px. C2, Px. A1 and Px.A2).Therefore, the best treatments were detected in parsley and celery when treated with Chicken manure, (Kitchen wastes + LAB), (Peat moss+ Yeast + Molasses) and seaweed algae to obtain healthy and safety food.




