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Covid 19 Review
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Scientific molecular biology consultant members of
Magazine Head of Genetic Engineering Research
Department, VSVRI, Cairo, Egypt.
Doi: 10.21608/asajs.2020.88549
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Introduction

Coronaviruses (CoVs) are a viruses group
that co-infects humans and other vertebrate
animals. CoV infections affect the respiratory,
gastrointestinal, liver, and central nervous
systems of humans, livestock, birds, bats, mice,
and many other wild animals [Wang, et.al,
2006, Ge].

The source of unexplained pneumonia was first
discovered in Wuhan in Dec, 2019, and SARS-CoV-2, a new
coronavirus, was isolated from the respiratory epithelium of
patients. It belongs to a new evolutionary branch within the CoV.
On Feb. 11th, 2020, the new coronavirus was officially renamed
“SARS-CoV-2” from “2019-nCoV” [Gorbalenya et.al,2020].
The disease caused by SARS-CoV-2 was called “coronavirus
disease 2019” (COVID-19) [Who 2020].

Coronavirus Genetics

Coronaviruses, they look like halos (known as coronas)
when viewed under the electron microscope, are a large family
of RNA viruses. The typical generic coronavirus genome is a
single strand of RNA, 32 kilo bases long, and is the largest
known RNA virus genome. Coronaviruses have the highest

\
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known recombination frequency of any positive-strand RNA
virus, promiscuously combining genetic information from
different sources when a host is infected with multiple
coronaviruses. In other words, these viruses mutate and change
at a high rate, which can create havoc for both diagnostic
detection as well as therapy (and vaccine) regimens.

Coronaviruses have an unusual replication process, which
involves a 2-step replication mechanism. Many RNA virus
genomes contain a single open reading frame (ORF) which is
then translated as a single polyprotein that is then catalytically
cleaved into smaller functional viral proteins, but coronaviruses
can contain up to 10 separate ORFs. Most ribosomes translate
the biggest one of these ORFs, called replicase, which alone is
twice the size of many other RNA viral genomes. The replicase
gene encodes a series of enzymes that use the rest of the genome
as a template to produce a set of smaller, overlapping messenger
RNA molecules, which are then translated into the structural
proteins -- the building blocks of new viral particles. [asm.org
2020]

Figure (1) morphology of the Covid 19
History and origin [Kumar etal,2020]

Corona virus was reported as cold in 1960. Canadian
study showed that, nearly five hundred patients were diagnosed
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as Flu-like system in 2001. Seventeen to eighteen cases of
them were confirmed as infected with corona virus strain
by polymerase chain reaction(PCR). Corona was treated as
simple non-fatal virus till 2002.

In 2003, various reports published with the proofs of
spreading the corona to many countries such as United States
America, Hong Kong, Singapore, Thailand, Vietnam and in
Taiwan. Several case of severe acute respiratory syndrome
caused by corona and their mortally more than 1000 patient
was reported in 2003. This was terrible event for microbiologist.
When microbiologist was started insisted on these problems.
After a deep efforts they conclude and understand the
pathogenesis of disease and discovered as corona virus.

But till total 8096 patient was confirmed as infected
with corona virus. So in 2004, World health organization and
centers for disease control and prevention declared as ‘“state
emergency”. Hong Kong study report was confirmed five patient
of severe acute respiratory syndrome while thirty of them were
confirmed as corona virus infected. In 2012, Saudi Arabian
reports were presented several infected patient and deaths [CDC
2003 and WHO 2003] COVID-19 was first identified and
isolated from pneumonia patent belongs to Wuhan, china [Who
2020]
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Covid 19 symptoms figure (2)
Common symptoms: In severe disease:
Fever: 83-99% _\{ %+ Difficulty weking
Loss of Appetite: 40-84% A Confusion
Fatigue: 44-70% /ﬁ - Bluish face or lips

Loss of smell: 15 to 30%

Shortness of -
breath: 31-40% —— 5

—— Ceughing up blood

o Persistent chest pain

Cough: 59-82% Dacreased white
blood cells
Coughing up pe J
sputum: 28-33% — ‘l : = Kidney failure
Muscle aches -

and pain: 11-35% / High tyver
Covid 19 symptoms) [Mayo Clinic 2020]
Common symptoms include fever, cough, fatigue, shortness of
breath and loss of smell. While the majority of cases result in
mild symptoms, some progress to viral pneumonia, multi-organ
failure, or cytokine storm. More concerning symptoms include
difficulty breathing, persistent chest pain, confusion, difficulty
waking, and bluish skin. The time from exposure to onset of
symptoms is typically around five days but may range from two
to fourteen day.
Spreading nature

the infection can get through close contact with a person
who has symptoms from the virus includes cough and
sneezing. Generally corona virus was spread via air-borne
zoonotic droplets. Virus was replicated in ciliated epithelium
that caused cellular damage and infection at infection site.
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Airborne droplet

Figure (3) Corona virus transmission via airborne droplets
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Figure (4) History of spreading of 2019 n-cov.
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The spreading History of 2019 n-cov. [Kumar etal,2020]

31 Dec. 2019, China, East Asia, most populated
coun-try in world was informed to WHO regarding
pneumonia cases with unknown etiology. Until 3 Jan. 2020
a total of 44 pneumonia cases were detected. On 7
Jan2020, Chinese research authorities were announced that they
were isolated new virus from sea food market in Wuhan city;
Named as 2019-nCoV. On 13 Jan. 2020 Ministry of public
health Thailand were reported one patient imported from
Wuhan, China. On 15 Jan. 2020, the ministry of health,
labor and welfare Japan were reported first case imported from
Wuhan China. On 20 Jan. 2020, National IHR Focal point from
the Korea was reported first case 2019-nCoV in Korea. On
23 Jan. 2020, United State of America were confirmed first case
of 2019-nCoV in America. On 24 Jan. 2020, Vietnam has
reported First case of 2019-nCoV with not travel history from
China, while his family member was the China traveler. So
it’s the first incidence of human to human transmission of corona
virus. On 24 Jan. 2020, the government of Singapore was
confirmed First case of 2019-nCoV. On 25 Jan. 2020, the
government of Australia, federal democratic republic of Nepal
and French republic were confirmed first of 2019-nCoV. Other
countries also were detected and re-ported the cases of 2019-
nCoV as On, 26 Jan. 2020 (Malaysia), 27 Jan. 2020 (Canada),
28 Jan. 2020 (Cambodia, Germany, Sri Lanka), 29 Jan.
2020 (United Arab Emirates), 30 Jan. 2020 (Philippines, India
, Finland), 31 Jan. 2020 (Italy), 1 Feb. 2020 (Russian Federation,
Spain, Sweden, United Kingdom), 5 Feb. 2020 (Belgium), 6
Feb. 2020 (Japan), 15 Feb. 2020 (Egypt)

Phylogenetic SARS-CoV-2 genomes. .[Forster, et.al, 2020]

In a phylogenetic network analysis of 160 complete
human severe acute respiratory syndrome coronavirus 2 (SARS-
Cov-2) genomes, three central variants distinguished by amino
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acid changes, which we have named A, B, and C, with A being
the ancestral type according to the bat outgroup coronavirus. The
A and C types are found in significant proportions outside East
Asia, that is, in Europeans and Americans. In contrast, the B type
is the most common type in East Asia, and its ancestral genome
appears not to have spread outside East Asia without first
mutating into derived B types, pointing to founder effects or
immunological or environmental resistance against this type
outside Asia. The network faithfully traces routes of infections
for documented coronavirus disease 2019 (COVID-19) cases,
indicating that phylogenetic networks can likewise be
successfully used to help trace undocumented COVID-19
infection sources, which can then be quarantined to prevent
recurrent spread of the disease worldwide.(Forster, et.al, 2020).
Significance

This is a phylogenetic network of SARS-CoV-2 genomes
sampled from across the world. These genomes are closely
related and under evolutionary selection in their human hosts,
sometimes with parallel evolution events, that is, the same virus
mutation emerges in two different human hosts. This makes
character-based phylogenetic networks the method of choice for
reconstructing their evolutionary paths and their ancestral
genome in the human host. The network method has been used
in around 10,000 phylogenetic studies of diverse organisms, and
is mostly known for reconstructing the prehistoric population
movements of humans and for ecological studies, but is less
commonly employed in the field of virology.
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Peter Forster et al. PNAS doi:10.1073/pnas.2004999117
Figure(5) Phylogenetic network of 160 SARS-CoV-2
genomes. Node A is the root cluster obtained with the bat (R.
affinis) coronavirus isolate BatCoVRaTG13 from Yunnan
Province. Circle areas are proportional to the number of taxa,
and each notch on the links represents a mutated nucleotide
position. The sequence range under consideration is 56 to
29,797, with nucleotide position (np) numbering according to the
Wuhan 1 reference sequence. The median-joining network
algorithm and the Steiner algorithm were used, both
implemented in the software package Network5011CS
(https://www.fluxus-engineering.com/), with the parameter
epsilon set to zero, generating this network containing 288 most-
parsimonious trees of length 229 mutations. The reticulations are
mainly caused by recurrent mutations at np11083. The 161 taxa
(160 human viruses and one bat virus) yield 101 distinct
genomic sequences.
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Diagnosis of Covid 19(Wikipedia 2020)

The WHO has published several testing protocols for the
disease. The standard method of testing is real-time reverse
transcription polymerase chain reaction (rRT-PCR). The test is
typically done on respiratory samples obtained by a naso-
pharyngeal swab; however, a nasal swab or sputum sample may
also be used. Results are generally available within a few hours
to two days. Blood tests can be used, but these require two blood
samples taken two weeks apart, and the results have little
immediate value. Chinese scientists were able to isolate a strain
of the coronavirus and publish the genetic sequence so
laboratories  across the world could independently
develop polymerase chain reaction (PCR) tests to detect
infection by the virus. As of 4 April 2020, antibody tests (which
may detect active infections and whether a person had been
infected in the past) were in development, but not yet widely
used. The Chinese experience with testing has shown
the accuracy is only 60 to 70%. The FDA in the United States
approved the first point-of-care test on 21 March 2020 for use at
the end of that month.

Diagnostic guidelines released by Zhongnan Hospital
of Wuhan University suggested methods for detecting infections
based upon clinical features and epidemiological risk. These
involved identifying people who had at least two of the
following symptoms in addition to a history of travel
to Wuhan or contact with other infected people: fever, imaging
features of pneumonia, normal or reduced white blood cell
count, or reducedlymphocyte count. A study asked hospitalised
COVID-19 patients to cough into a sterile container, thus
producing a saliva sample, and detected the virus in eleven of
twelve patients using RT-PCR. This technique has the potential
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of being quicker than a swab and involving less risk to health
care workers (collection at home or in the car).

Along with laboratory testing, chest CT scans may be
helpful to diagnose COVID-19 in individuals with a high clinical
suspicion of infection but are not recommended for routine
screening. Bilateral multilobar ground-glass opacities with a
peripheral, asymmetric, and posterior distribution are common in
early infection Subpleural dominance, crazy paving (lobular
septal  thickening  with  variable  alveolar filling),
and consolidation may appear as the disease progresses.

In late 2019, WHO assigned the emergency ICD-10 disease
codes UO7.1 for deaths from lab-confirmed SARS-CoV-2
infection and UO07.2 for deaths from clinically or
epidemiologically diagnosed COVID-19 without lab-confirmed
SARS-CoV-2 infection.

Interpretation of Molecular Results.

In the United States, initially if all two targets
(nucleocapsid proteins N1 and N2 ) test positive, a case is
considered to be laboratory confirmed . A cycle threshold value
(Ct -value) less than 40 is defined as a positive test, while 252 a
Ct -value of 40 or more is defined as a negative test. A Ct —value
(Holshue etal 2020)

COVID-19 vaccine trial
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COVID-19 Oxford Vaccine Trial
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University of Oxford researchers have begun testing a COVID-
19 vaccine in human volunteers in Oxford 23 April 2020.
Around 1,110 people will take part in the trial, half receiving the
vaccine and the other half (the control group) receiving a widely
available meningitis vaccine. Of the first two volunteers to take
part April 29 2020, one will likewise receive the vaccine and the
other the control. The researchers started screening healthy
volunteers (aged 18-55) in March for their upcoming ChAdOx1
nCoV-19 vaccine trial in the Thames Valley Region. The
vaccine is based on an adenovirus vaccine vector and the SARS-
CoV-2 spike protein, and has been produced in Oxford.
Oxford Vaccine Centre COVID-19 Phase | Clinical Trial
Explained

The study is to test a new vaccine against COVID-19 in
healthy volunteers. It aims to assess whether healthy people can
be protected from COVID-19 with this new vaccine called
ChAdOx1 nCoV-19. It will also provide valuable information on
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safety aspects of the vaccine and its ability to generate good
immune responses against the virus.

ChAdOx1 nCoV-19 is made from a virus (ChAdOx1),
which is a weakened version of a common cold virus
(adenovirus) that causes infections in chimpanzees, that has been
genetically changed so that it is impossible for it to grow in
humans. Genetic material has been added to the ChAdOx1
construct, that is used to make proteins from the COVID-19
virus (SARS-CoV-2) called Spike glycoprotein (S). This protein
is usually found on the surface of SARS-CoV-2 and plays an
essential role in the infection pathway of the SARS-CoV-2 virus.
The SARS-CoV-2 coronavirus uses its spike protein to bind to
ACE2 receptors on human cells to gain entry to the cells and
cause an infection.

By vaccinating with ChAdOx1 nCoV-19, we are hoping to
make the body recognize and develop an immune response to the
Spike protein that will help stop the SARS-CoV-2 virus from
entering human cells and therefore prevent infection. Vaccines
made from the ChAdOXx1 virus have been given to more than 320
people to date and have been shown to be safe and well tolerated,
although they can cause temporary side effects, such as a
temperature, headache or sore arm. Up to 1102 participants will
be recruited across multiple study sites in Oxford, Southampton,
London and Bristol. These participants will be randomly
allocated to receive either the ChAdOx1 nCoV-19 vaccine or a
licensed vaccine (MenACWY) that will be used as a ‘control’ for
comparison. At the start of the trial we will also recruit a separate
small group of 10 volunteers who will receive 2 doses of
ChAdOx1 nCoV-19 four weeks apart. The MenACWY vaccine
is a licensed vaccine against group A, C, W and Y
meningococcus which has been given routinely to teenagers in
the UK since 2015 and protects against one of the most common
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causes of meningitis and sepsis. This vaccine is also given as a
travel vaccine for high risk countries.

The MenACWY vaccine is being used as an ‘active

control’ vaccine in this study, to help us understand participants’
response to ChAdOx1 nCoV-19. The reason for using this
vaccine, rather than a saline control, is because we expect to see
some minor side effects from the ChAdOx1 nCOV-19 vaccine
such as a sore arm, headache and fever. Saline does not cause any
of these side effects. If participants were to receive only this
vaccine or a saline control, and went on to develop side effects,
they would be aware that they had received the new vaccine. It is
critical for this study that participants remain blinded to whether
or not they have received the vaccine, as, if they knew, this could
affect their health behavior in the community following
vaccination, and may lead to a bias in the results of the study.
Participants must: Be aged 18-55 years old, be in good health,
and be based in one of the recruiting areas.
Participants must NOT: Have tested positive for COVID-19, be
pregnant, intending to become pregnant, or breastfeeding during
the study, or have previously taken part in a trial with an
adenoviral vaccine or received any other coronavirus vaccines.

The main focus of the study is to find out if this vaccine is
going to work against COVID-19, if it won’t cause unacceptable
side effects and if it induces good immune responses. The dose
used in this trial was chosen based on previous experiences with
other ChAdOx1 based vaccines.

Study participants will not know whether they have
received the ChAdOx1 nCoV-19 vaccine until the end of the trial.
Participants will be given an E-diary to record any symptoms
experienced for 7 days after receiving the vaccine. They will also
record if they feel unwell for the following three weeks.
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Following vaccination, participants will attend a series of follow-
up visits. During these visits, the team will check participants’
observations, take a blood sample and review the competed E-
diary. These blood samples will be used to assess the immune
response to the vaccine.

If participants develop COVID-19 symptoms during the
study, they can contact a member of the clinical team, and we
will assess them to check whether they have become infected
with the virus. If a participant was very unwell, we would call our
colleagues in the hospital and ask them to review the volunteer if
appropriate.

To assess whether the vaccine works to protect from
COVID-19, the statisticians in our team will compare the number
of infections in the control group with the number of infections in
the vaccinated group. For this purpose, it is necessary for a small
number of study participants to develop COVID-19. How quickly
we reach the numbers required will depend on the levels of virus
transmission in the community. If transmission remains high, we
may get enough data in a couple of months to see if the vaccine
works, but if transmission levels drop, this could take up to 6
months.

A high proportion of vaccines are found not to be
promising even before clinical trials. Moreover, a significant
proportion of vaccines that are tested in clinical trials don’t work.
If we are unable to show that the vaccine is protective against the
virus, we would review progress, examine alternative approaches,
such as using different numbers of doses, and would potentially
stop the programme.

We plan to vaccinate 800 volunteers in the UK over the
next month. If the trial is successful in the UK, then the Oxford
team will approach scientists in the Kenya Medical Research
Institute (KEMRI) and will approach the Government of Kenya
for permission to evaluate in Kenya.
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In Germany, BioNTech and Pfizer are planning on
carrying out clinical evaluation of the first four vaccine
candidates to come out of their global “Lightspeed” COVID-19
vaccine development program. Each candidate represents a
different MRNA format and target antigen. Two of the four
vaccine candidates are nucleoside modified mMRNA (modRNA)
vaccines, a third is a uridine containing mMRNA (URNA), and the
fourth vaccine candidate utilizes self-amplifying mRNA
(saRNA). Each mRNA format is combined with a lipid
nanoparticle (LNP) formulation. Two of the candidates
incorporate the larger spike sequence, and the other two encode
the smaller optimized receptor-binding domain (RBD) from the
spike protein. The RBD-based candidates contain the piece of the
spike that is thought to be most important for eliciting antibodies
that can inactivate the virus. The first Phase I/Il dose-ranging
study in Germany will evaluate the effects of repeat
immunization for three of the four vaccine candidates that utilize
uRNA or modRNA. “We are pleased to have completed
preclinical studies in Germany and to have received this
important regulatory approval to initiate this first-in-human trial,”
stated Ugur Sahin, CEO and co-founder of BioNTech. “The
speed with which we were able to move from the start of the
program to regulatory approval to initiate this first-in-human trial
speaks to the high level of engagement from everyone involved.”
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Abstract:

Egyptian exports are generally considered one of the
main economic activities as the economic policy aims to
maximize the return from them by increasing and
diversifying exports in order to avoid the risks of relying on
a limited number of export crops.

Onion crop is considered an important export
vegetable crop, as the amount of exports of onions increased
from 147.26 thousand tons in 2000 AD To about 452.41
thousand tons in 2017, with an average of about 321.61
thousand tons during the period (2000-2017), and the value
of onion exports increased from about 12.37 million dollars
to about 206.49 million dollars, with an average of about
111,470 million dollars during that period. The problem of
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research was the declining relative importance of exports

Onions with respect to domestic production from it, in

addition to instability in the amount and value of onion

exports in its global markets, which affects the low
competitiveness of Egyptian onions in those markets.

Export policies In the possibility of increasing the
volume of exports of that crop, and the research in
achieving its objectives relied on descriptive and
quantitative analysis methods to analyze economic
phenomena and variables under study, where the relative
|mpé)rtance, annual rate of change, and trend equations were
used.

The temporal, and estimating the _statistical
significance in linear regression analysis using T (F) tests,
as well as using statistical analysis methods to measure the
impact of some economic factors, including the Gene
Hirschman coefficient to study the quantitative and value
distribution and the geographical concentration of the
exports in question, the apparent comparative advantage
index, and the market share, The market penetration rate,
and the method of the percentage of mean deviations in
calculating the coefficient of quantitative, value and price
instability of the onion crop, in addition to estimating the
gravitational model.

Based on the results of the research, it was possible to reach

some recommendations that would contribute to raising the

export efficiency of the Egyptian onion crop in its most
important global markets, namely: -

1- The necessity of expanding onion cultivation in new
lands to increase domestic production and the quantity
exported, especially for its high prices compared to other
crops of vegetables in world markets.

2- The necessity of opening new markets for Egyptian onion
exports, and not relying mainly on one market or a
specific number of markets, as it was clear from the
results of calculating the geographical concentration
factor for the amount and value of Egyptian onion
exports, which amounted to 49.42%, 48,43% respectively
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that there A heavy concentration in the quantity and value
of exports, which could expose those exports to violent
shocks if one of those markets is lost.

3- Working to stabilize the flow of Egyptian exports from
onions, as the results of the research indicate a high value
of the instability factor for Egyptian onion exports, which
reached about 35.45%, by relying on the production
policy for export, and not relying on surplus domestic
production.

4- Increasing the export efforts and the available capabilities
to increase the market share of the Egyptian onion crop to
access the most important imported markets for it at the
level of the world by activating the role of commercial
representation offices located in the Egyptian embassies
of these importing countries, and this is what we see from
the small penetration rate of the most important markets
for onion crops during the period ( 2013 - 2017).

Key words:- Egyptian onion, gravity model, market share,

market penetration rate.
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Abstract :

The study aimed to isolate the types of fungus that
cause the rotting of green pepper fruits , 30 specimens of
green pepper (Capsicum annuum L.) were collected from
the local markets of Mosul. Seven fungal strains of these
fruits were isolated: Alternaria alternata (78) isolation and
Aspergillus niger (29) isolation and Aspergillus flavus (14)
Geotrichum candidum (11) Isolation and Rhizopus
stolonifer (10) Isolation and Rhizoctonia solani (6) Isolation
and Penicillium sp. (4) Isolation, with different percentages
The highest percentage of isolation was for fungi Alternaria
alternata 51.3%. To investigate some of the plant's disease
factors, the ability of isolated species to produce the
proteolytic enzyme was investigated by isolated fungi,
Alternata alternaria was found to be the most common
fungus of the enzyme, followed by Aspergillus niger but
Geotrichum candidum can not produce this enzyme . As for
the production of lipolytic enzyme it has been observed that
the fungus Penicillium sp. ,Rhizopus stolonifer, Alternaria
alternata and Aspergillus niger had the ability to produce it,
while  Rhizoctonia solani, Aspergillus flavus and
Geotrichum candidum did not show the ability to produce it.
Key words : the fruits of green pepper , Fungi ,Protease ,
Lipase.
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Geotrichum  candidum s Aspergillus flavus _niger
Penicillium sp.s Rhizoctonia solani s Rhizopus stolonifer s
©),¥ Alternaria alternata_-=dll J jall 4, gie 4y e ) cailS
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() dsaadl ) B e LS Vil e 96 4, Y flavus

by yhadll J el 4 saall dasail) Cp (V) Jsaall

Table (1) : Shows the percentage of isolation of fungi

%o J o=l 4y el Al iy yladll

The percentage of isolation fungi
°),Y¥ Alternaria alternata
YA Aspergillus niger
4,y Aspergillus flavus
v, Y Geotrichum candidum
1,1 Rhizopus stolonifer
€0 Rhizoctonia solani
¥, Penicillium sp.

alternata i dald gl yhdllad & 2 sl ) S5 ol
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285 el g ay JE el Al ALY Cilaal s Hlall 536 e 43S Al
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A ga )8 a8y Jaall A dlle iy Alternaria alternata_hdl L s
o sl s (e JIB) La by yhadll (e (5 AV £ 5V 028 (o i
o1 o gL 5 5l yuia Jal se Jalal) il LSl ) ) 3 gay 38 ) Jalll) LS
LAY 1Y) g Al il il e gl 55
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Aspergillus flavus Rhizoctonia solani

Aspergillus niger Geotrichum candidum
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Rhizopus stolonifer Alternaria alternata

Penicillium sp.

=) Jalall b Gl e Ay el il phadll cpay: (V) JS&

1y




Doi:10.21608/asajs.2020.88552 M jlay/ — it s dpd) .9 — dbo At

Figure(1) : Shows the fungi isolated from the fruits of
green pepper

M Alternaria alternate

M Rhizoctonia solani

 Geotrichum candidum

B Aspergillus niger

M Penicillium sp.

B Rhizopus stolonifer

m Aspergillus flavus

) amy 38y sl s 380 U1y 1Y) IS
Figure(2) : Shows the Protease enzyme production by some
fungi
axiiuall gl e Alternata alternata hdll o) bl Cisiia

QLJJJ::SS\ ‘)_"\S\ u\SU’_\_);eJA o )LS.\SM‘ d};h\sﬁﬁu ,)}@-LLEJ\
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o2t 0 G D) a3 ) G 2 (V) Jaad)
Shows the Lipase enzyme &y yhadl)
Table (2) : production by some fungi

production of lipase 3mSU) a3l L) Fungi < il
+ Alternaria alternata
+ Aspergillus niger
+ Penicillium sp.
+ Rhizoctonia solani

- Rhizopus stolonifer

- Aspergillus flavus

- Geotrichum candidum

e a5 il sl ) +

e a3 il kil pU) axe
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Effect of NPK fertilizer and compost on the growth and
development of two Buxus sempervirens cultivars
‘Elengantissima’ variegated and ‘vader valley’.

By
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Hort. Dept., College of Agriculture engineering science,

Dohuk Univ.
Doi: 10.21608/asajs.2020.88553
Yoo /8 /A il Jgud AR RVA WA RRE SIS -39

Abstract:

This study was carried out in the lath house of
Agriculture College, Duhok University, Kurdistan region,
Irag, during the period between 17" August 2015 and 3"
May 2016. The experiment aimed to evaluate the effect of
three levels of NPK fertilizers low (180, 90, 60), medium
(270, 180, 120) and high level (540, 270, 180) mg.l" and
three level of local compost (0, 50 , 100) on two cultivars of
Buxus sempervirens ‘Elegantissima’ variegated and ‘vader
valley’ .The results summarized as follow: High level of
NPK had significant effect on plant height, plant growth
index, nitrogen and potassium percentage, whereas the
branches number, plant leaf area were decreased with the
high level of NPK. The media which consist of 100%
compost gave significantly the highest values of plant
height, branches number, Plant growth index, plant leaf
area, Potassium and phosphor percentage when compared to
media with 0% compost. Generally the best interaction
between the three factors which gave the highest significant
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values of plant height (61.25) cm was for Elegantissima
cultivar which grew in 100 % compost and fertilized with
high NPK level, whereas the highest plant growth index
(18660) cm?®, potassium percentage (5.14) and plant leaf
area (32321) cm® were for the same cultivar at 100%
compost and medium level of NPK, While the highest
branches number was for vader valley cultivar at all
compost percentage and received medium and high level of
NPK.

Keywords: Buxus; nitrogen fertilizer; compost;

Introduction:

Buxus sempervirens is belonging to the family
Buxacece, its common name is Box or Boxwood (Dickson,
2009). Its native Europe, northwest Africa, Morocco, and
Mediterranean region to Turkey (Rushforth, 1999). They
are slow growing broadleaf, evergreen shrubs, its twigs are
densely and the leaves are ovate, entire, smooth, thick and
small 1.5- 5 cm long and 0.3- 25 cm width, the flower are
small and yellow to green and the fruit is capsules
containing several seeds (Koch and Ensikat, 2008;
Dickson, 2009).

a boxwood is slow grow plant, it produce only single
flush or growth in the spring after then enter into the
dormancy period, this phenomenon exist in any plants
containing meristem in their structure due to some external
factors like temperature, moisture, availability of nutrients
which is called eco-dormancy which include three types,
thermal dormancy as a result to low or high in temperature,
hydrational dormancy for moisture content or draught and
nutrient deficiency (nutritional dormancy).The second type

. Ve
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called endo-dormancy that happen due to some physical
factors in plant itself for example chilling requirement, the
third type named para-dormancy is regulated by some
physical factors outside the dormant form like apical
dormancy, existing auxin hormone in apical buds which
prevent lateral buds to grow (Lang et al., 1987).
Bilderback and cartwright (1980) founds that application
of 4.1 kg/cu m of Osmocote slow release fertilizer of several
to media consist of (2 hardwood bark : 1 sand) was more
compelling encouraging growth of Japanese boxwood So it
IS possible that with limited nutrition, boxwood could
undergo summer “dormancy” as a reaction to deficiency
(nutritional eco-dormancy) then it is necessary to ascertain
the appropriate levels of N, P and K application for the
boxwood in order to achieve optimal growth. So if any of
this primary macronutrient are limiting, boxwood could
experience nutrient deficiency, a lack of growth, and even
decline.

Organic matter improve the physical and chemical
properties and more suitable for the growth and activity of
microorganisms in the soil and the most important of which
iIs good drainage and aeration and water-holding capacity
(Cabrera 2003; Al Sahaf, 1989). In addition, attribute in
improving the physical characteristics of the soil such as
porosity and tissues soil and water holding capacity
(Nyamangara. et, al, 2001).

As the Boxwood plant are very important and use in wide
range for coordinating gardens and general parks this
experiment are designed to obtaining best media for their
growth and maintaining in best condition for the rest period

V) e
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of their life and to determine if summer dormancy of
boxwood can be removed via nutrition treatments .
Material and Methods

This study was carried out during the period between
17" August 2015 and 3™ May 2016 in the lath house of
Agriculture College nursery, Duhok University, Kurdistan
region, Iraq. The experiment was performing to study three
factors which include: NPK fertilizer with three level (180:
90: 60), (360: 180: 120), (540: 270: 180) mg.1™ through
adding 100 ml each 15 days to each pot. Three levels of
local composed prepared by mixing (sawdust: sheep
manure: lawns clipping: hay) by equal volume (0% compost
(River soil only), 50% Compost and 100% Compost
(soilless)). And the third factor is two Buxus cultivars,
Buxus sempervirens ‘Elegantissima’ variegated and ‘vader
valley’.

Rooted cuttings with 3 months age of two cultivars
transplanted at 20" August 2015 in pots size (3) Liter by use
media which consist of three levels of compost .the
chemical characteristics of the three media are as in table
(D).

Table (1): Some chemical characteristics of the media.

5]

in) — - inl o T

< e | X = = L | 5| E
3 Local compost % Ll g g g g S o L
e [3) IS Z S
(@]

5 - -
| O%compost (Riversoil | g4 1 o5 | 19 27 5 | 840 | 27 | 117
only)

2 50% compost 8.4 | 03 | 15.0 109.0 70.0 | 800.0 | 21.0 1.4
3 100% compost 84 | 04 10 190 119 770 16 | 1.62
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The measurements which have been recorded (at the
end of experiment at 3" May 2016) are Plant height (cm),
Branches number, Total leaf area (mm?), Total chlorophyll
content (SPAD) By using SPAD meter (Felixon and Nin,
2000), Nitrogen percentage in the plants According to
(Black 1965), Phosphor percentage According to (Matt,
1975) by using spectrophotometer instrument and potassium
percentage According to (Richard, 1954) by using flame
photometer instrument and Plant growth index (cm®) which
calculated according to Hidalgo (2001) by the formula:
Plant growth index (cm®) = 3.14 [1/2 x(less width + large
width)/2]° xplant height.

The experiment consisted of three factors 3x3x2= 18
treatments each treatment consist of three replication and
each replicate consist of four plants, The experiment were
performed by using (RCBD ) design and analyzing data via
SAS program , and the means comparison was done by
Duncan’s Multiple Ranges test under 0.05 which was
claimed by (SAS ,2001).

Results and discussion
1- Vegetative characters

The data in the table (2) showed that increased the
NPK fertilizer from low level (180N, 90P, 60K) mg.I" to
high level (540N, 270P, 180K) mg.I™" caused significantly
increased in the plant height from 32.82 to 35.51 cm and
plant growth index from 6350 to 8598 cm® whereas the
branch number and total leaf area needed only the medium
level to increased significantly (4.68 branch/plant and
30773mm?) when compared with the high level (4.12 and
24054) for the two character respectively. Also increased

Eessssssssss——————————— V|
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the compost percentage in media from 0% (river soil only)
to 100% (compost which consist of 25% sawdust: 25%
sheep manure: 25% lawns clipping: 25% hay) caused
significant increase in the plant height and total leaf area
from 31.46 cm, 23192 cm’ to 36.61 cm, 32131cm? for the
two characters respectively. Although there are no
significant deference between the second and third level of
compost on branches number and plant growth index when
compared with each other the third level gave the highest
significant means for the two characters when compared
them with the control treatments.

In the other hand Buxus sempervirens “Elegantissima
variegated”’cultivar was significantly superior in plant
length, plant growth index and total leaf area whereas the
Vadar Valley was significantly superior in branches
number when compared each with other.

Table (2). Effect of NPK fertilizer and compost on some vegetative characters of two
cultivars of boxwood (B. sempervirens) plant.

NPK effect compost effect Cultivar effect

Characters Mediu . Elegan | Vadar
Low m High 0 50 100 tissima | Valley

plant length | 32.82° | 33.36® | 35.51* | 31.46° | 33.63" | 36.61° | 53.97° | 13.82"
E:}?;%Zers 4.45° | 468 | 412° | 413" | 4.43° | 470° | 375" | 5.09°

pi'r‘l"‘ggxg(r;‘r’]"st)h 6350° | 6557° | 8598° | 6034° | 7195® | 8276° | 13671° | 666"
atr‘;;azr'ne;‘;) 27778 | 30773* | 24054° | 23192° | 27282 | 32131 | 31482° | 23587"

Means with same letter for each factor and each character are not significantly different at 5%
level based on Duncan's Multiple Rang Test. *Low (180, 90, 60), medium (360, 180, 120),
High (540, 270, 180)mg."".
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The data in table (3) showed that the triple interaction
between NPK fertilizer, compost and cultivars indicated that
the Elegantissima cultivar plants which grew in the media
which contain 100 % compost and fertilized with the three
level of NPK gave the highest value of plant height 59.50,
55.17, 61.25cm respectively compared with the least value
(46.17) cm for the same cultivar but at 0% compost and
fertilized with the low level of NPK (180, 90, 60) mg.I?,
and 12.50 cm for Vadar Valley cultivar which grew in 50%
compost and fertilized with the high NPK level (540, 270,
180) mg.I™". Whereas the more significant branch number
which were ranged between (5.00 to 6.08) branch/plant for
the vader valley cultivar that grew in all compost level and
fertilized with low and medium NPK level compared the
less number 3.08 for Elegantissima cultivar that grew in 0
compost and fertilized with the low NPK level (180, 90, 60)
mg.I™ branch/plant.

Table (3). Effect of the interaction among NPK fertilizer and compost on
some vegetative characters of two cultivars of boxwood (B. sempervirens)

plant.
= < ©
° S S =3 o
S 2 = S~ 53 25 S
> | = 8 2¢€ = 5% T £
£ | x o = S g E 23 L g
3| g g 3 S g 52 =i
o o o =]
5 0 46.17° 3.08° 9768° 31669°
g | 3 50 50.17" 3.28% | 11694° 33273°
2 100 59.50° 3.92"¢ 14680" 37353
|5 e 0 49,25 3.75% 11156% 26847%
= =}
oS 50 52.42" 3.47% | 12137°° 32531°
2 100 55.17% 4.00"° 14026 39630

R o
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0 52.58" 3.81"¢ 13507 25408%"

%’ 50 59.25° 4.00"° 17410% 24307%

100 61.25° 4.44" 18660° 32321°

0 13.33¢ 5.03% 544' 16296"

g 50 13.58° 5.75° 687" 205509

> 100 14.17° 5.67° 729’ 27523
<=>u E 0 14.67° 5.00% 629" 238697
= = 50 13.83¢ 5.78° 635" 29991
k] = 100 14.83° 6.08" 758' 31771°
> 0 12.75° 4.11™ 601" 15063"
% 50 12.50° 4.28™ 609 23037

100 14.75" 4.08™¢ 805 24186

Means with same letter for each character are not significantly different at 5%
level based on Duncan's Multiple Rang Test. *Low (180, 90, 60), medium (360,
180, 120), High (540, 270, 180).

In the same table the triple interaction between the
three factors showed that the Elegantissima cultivar plants
which grow in media which contain 100% compost and
fertilized with high NPK level (540, 270,180) mg.I™" gave
the highest value of plant growth index reached 18660 cm?®
compared to the vader valley cultivar 805 cm® which gave
the least value and grew in 100% compost and fertilized
with high NPK level.

also the highest values (37353 and 39630 cm?) of total
leaf area were for Elegantissima plants which grew at 100%
compost and fertilized with low and medium levels
respectively, whereas the less value (15063 cm?) was for
vadar valley plants which grew at 0% compost and fertilized
with the high levels of NPK
2- Chemical characters
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The data in the table (4) showed that increased NPK
levels haven’t any significant effect on the total chlorophyll
content and phosphor percentage characters whereas they
effect significantly on nitrogen and potassium percentage
and the highest values reached 0.289% and 3.68% when
fertilized with the high level (540, 270,180) mg.I™
compared with the lowest value (0.198%, 3.27%) for low
level. Also the compost factor take the same direction and
it haven’t any significant effect on the total chlorophyll
content and nitrogen percentage while it effect significantly
on phosphor and potassium percentage and the highest
value which reach 3.46% , 3.83% were for soilless
treatment (100%) compared with other treatment.

As shown in the same table the two cultivars were
significantly difference and the Elegantissima cultivar was
superior in total chlorophyll, nitrogen and potassium
percentage (65.69 spad, 0.282%, 4.28% compared with
vader valley which gave (41.80 spad, 0.216%, 2.72%)
respectively whereas the Elegantissima cultivar was
significantly decreased in phosphorus percentage and gave
2.65% in contrast to 3.31% for vader valley cultivar.

boxwood (B. sempervirens) plant.

Lucly 1 aplald G pal) bl

Table (4). Effect of NPK fertilizer and compost on some chemical characters of two cultivars of

NPK effect compost effect Cultivar effect
Characters
Low Medium High 0 50 100 Ele_gant Vadar
issima | Valley
total
Chlorophyll 54.39% 52.98°% 53.86° | 54.68° | 53.82° | 52.74* | 65.69° | 41.80°
(SPAD)
nitrogen % 0.198" 0.259° 0.289° | 0.223* | 0.257* | 0.266* | 0.282° | 0.216"
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phosphor % 2.84° 3.12° 2.97° | 2.60° | 2.87° | 3.46* | 265" | 3.31°

potassium % 3.27° 3.55° 3.68° | 3.16° | 351" | 3.83% | 428 | 2.72°

Means with same letter for each factor and character are not significantly different at 5% level based
on Duncan's Multiple Rang Test. *Low (180, 90, 60), medium (360, 180, 120), High (540, 270, 180).

The data in table (5) showed that the triple interaction
between NPK fertilizer, compost and cultivars indicated that
the Vadar Valley cultivar plants which grew in all fertilizer
level and all compost level gave the highest values of total
chlorophyll content ranged between (59.50 to 71.50) spad
while the lowest value was 38.48 spad for the Elegantissima
cultivar which grown in media contain 50% compost and
fertilized with high NPK fertilizer.

Table (5). Effect of the interaction among NPK fertilizer and
compost on some chemical characters of two cultivars of boxwood
(B. sempervirens) plant.

2 c + Total
g = 8 o | chlorophyll | nitroge | phosphor | potassi
S X
= X £° content n % % um %
@ = | © (SPAD)
. 0 39.42¢ 0.140° 2.17¢ 3.79%¢
3 ] 50 44.82"¢ | 02337 | 266" | 3.98"
s 100 41.63% 0.280*¢ 3.02¢" 4.46%°
2 | € 0 42.34° | 0.308" | 233" | 3.69%
= = b-d b-d d-f ab
= 5 50 44.84 0.233 2.75 4.69
ij’ = 100 43.40% 0.266%¢ 3.01°" 4.54%
- L0 4027° | 0327*° | 263" | 3.59%
-_E’ 50 38.48° 0.420° 2.53% 4.65®
100 40.98° 0.327%°¢ 2.72% 5.14°
0 68.49° 0.210"¢ 2.68%" 2.359
3 D = b-d d-f
2| S 50 67.77° 0.187" 2.78% 2.239
> = 100 | 6423 | 0140° | 375 | 2.80%
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= 0 66.04° 0.163°¢ | 3.25" 2.61
= ab b-d b-d f
S 50 61.74 0.233 3.35 2.54™
= | 100 | 5950°° | 0350® | 4.03® | 327
- 0 71.50° 0.191°¢ 2.57%f 2.95%9
-_TE” 50 65.25° 0.233"¢ 3.17¢" 2.98%¢
100 66.68° 0.233¢ 4.21° 2.78M

Means with same letter for each character are not significantly
different at 5% level based on Duncan's Multiple Rang Test. *Low
(180, 90, 60), medium (360, 180, 120), High (540, 270, 180).

The triple interactions between NPK, compost and
cultivars increased the nitrogen percentage significantly and
the highest value (0.420) % was for the Elegantissima
cultivar which grown in media contain 50% compost and
fertilized with the high NPK level whereas the less value
(0.140) % was for the same cultivar which grown in 100%
compost and fertilized with low NPK level.and Vader
Valley plants which grew at 100% compost and fertilized
with the low NPK level.

the highest value of phosphorus for Vader Valley
plants reached to 4.21when grew in 100% compost and
fertilized with high NPK level compared to the higher
Elegantissima plants value (3.02) % at low NPK level and
100% compost and with the less value 2.17 for the same
cultivar which grown without compost and fertilized with
the low NPK levels.

The triple interaction Dbetween NPK fertilizer,
compost and cultivar affected significantly on potassium
percentage and the highest value which reached 5.14 % was
for Elegantissima plants which grew at 100% compost and
fertilized with high NPK level, whereas the less value (2.23)
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% was for Vader Valley which grew at 50% compost and
fertilized with the low NPK level.

Increasing in plant height, plant growth index,
nitrogen and potassium percentage with increasing the NPK
fertilizer from low level to high level might explain due to
the largely content of nitrogen which is necessary for
protein synthesis and had more effect on elongation and
multiplication of cell resulting in increased plant height. Or
might be return to a consequence of nitrogen influence on
photosynthesis, the amount of photo assimilates that are
produced by the plant, dry matter partitioning then organ
development (Panchabhai et al., 2005; Dordas, 2009). Or
to the rule of nitrogen and its effect on increase the rate of
cell division, metabolism, cell elongation by enhancing the
apical meristem growth and more leaves were produced,
while increasing potassium percentage may increase
enzyme functions, energy relation, protein synthesis,
nitrogen uptake, and translocation of assimilates due to
existing of potassium in many enzymes including photo-
synthesis, potassium ranged from 0.87 to 0.97 % at the
upper most leaves of Buxus sempervirens ‘Suffruticosa’
(Mills and Jones, 1996; Foth and Ellis, 1997).

the media that contain 100% of compost which
consist of equal volume of (sawdust: sheep manure: lawns
clipping: hay) was the best media for increasing the plant
height, branches number, plant growth index, total leaf area,
Phosphor percentage and Potassium percentage significantly
when compared with the other levels these results may refer
to the high organic matter, potassium and phosphor of this
media as shown in table (1) which are responsible for
improving the chemical and physical characters and have

. N\ ¢ ——
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ability to hold nutrients for longest period that necessary for
plant growth cycle and this kind of media due to more
holding water capacity and richer with minerals (Sonneveld
and Voogt, 2009).

The deference between Elegantissima and Vader
valley’ cultivar may back to different cultivars had different
gynotype , genetic factors , also nutritional state of plants ,
responding of plants to different treatments , environmental
variable factors as proven by (Svecov and Neugebauerov,
2010). Also these results might attributed to the positive
correlation between most of the growth characteristics as in
table (6)

Table (6). Correlation between the studies characters for the first experiment:

Lucly 1 aplald G pal) bl

z w > Y E
[=)] P = o
2 S8 |58, 823|285 5¢ | 2o
E | 55 |857 |5 |48 £° | 8°
3 |85 | & | = = | F g
branches -0.612
number ad
total 0.981 | -0.544
chlorophylls *% *%
-0.810 | 0.467 | -0.783
total leaf area . o -
plant growth 0.580 | -0.385 | 0.513* | -0.515
|ndeX *% **% * *%
. -0.450 | 0.356 | -0.423 | 0.230 | -0.411
nltrogen % *% **% *% * *%
L 0.841 | -0.518 | 0.832 | -0.623 | 0.452 | -0.320
pOtaSS|um /0 *%* ** *%* ** ** *
o 0.613 | -0.202 | 0.570 | -0.537 | 0.328 | 0.608 | 0.045
phosphous /0 *% *% *% * *%
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