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Abstract

Elements of urbanization forms have been considered as a public image of any
given city which Kevin Lynch considered unique with planning and urban
design process. They also become necessary if any individual is to operate
successfully within his environment and to cooperate with his fellows. The
importance of these elements increases along the increase in population that
results in more urban and environment deterioration problems. The urban
element formation plays an important role in determining the city's visual
image and architectural beauty. However, because of the lack of studies
regarding the elements of urban formation in Yemeni cities, the present
research aimed to focus on the urban development in urban cites especially
during increasing urbanization and future development, throughout proper
planning based on integration with urban design principles, such as urban
renovation, rehabilitation and their techniques. The research scientific
framework depends on theoretical studies and literature review in order to apply
them for the analysis of the existing condition of the study areas related to
urban elements, such as Edges, Paths, Nodes, Districts and Landmarks, from
two major aspects: first, the visual problems influencing urban formation
elements and their positive images; second, the attributes influencing the image
of the city, in relation to physical conditions and population, and socio-
economical inter-relationship. The study concluded that cities are suffering
from shortages of these various elements in addition to the urban visual
problems within the urban elements all over the city, and a lack of clarity in the
edges of areas and districts. Furthermore, the existing urban elements do not
play their expected urban role. Other urban problems of these urban elements
formation are related to social and economical conditions. Therefore, the
specialists should pay more attention to all urban element formation, and their
visual form to give a positive mental image of the city.
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Economic and Social Rights in Arab States: Constitutional Concepts and

Implementation Mechanisms
Dr. Abdulhakeem Abduljaleel Muhammed Qaid El-Maghbashi, Professor of Constitutional Law &
Political Systems, Police Academy
Abstract:

The Arab world witnessed major popular uprisings in 2011 that dominated Tunisia, Egypt, Yemen,
Libya and Syria, the countries which will be the subject of this study. These uprisings are very
similar to what happened in the 1980s in the Eastern Europe (formerly socialist countries). The
purpose of these revolutions was one of two cases; the elimination of autocratic regimes and the
establishment of real democratic systems that observe pluralism, the right of difference, the peaceful
transfer of power, etc. The peoples of Eastern Europe have succeeded in their struggle, and now they
have democratic systems that are not very different from those in Western Europe preceding them
by decades. Therefore, we believe that the time has come for the Arab peoples to play the same role.
The current study has been divided into five sections :The first topic dealt with the economic and
social concept and its impact on political transformation. The second topic dealt with the reference
frameworks for economic and social rights which was divided into two sub-sections. The first was to
address international reference frameworks for economic and social rights. The Second was to
address the key guarantee of the economic and social rights in the new constitutions of the countries
(Tunisia, Egypt, Yemen, Libya, Syria). The third topic dealt with the economic and social rights in
the new constitutions. It was divided into two sub-sections: the first tackled the constitutional
guarantees of socio-economic rights in the constitutions of the states which drafted and adopted
their own constitutions such as the Tunisian , Egyptian and Syrian Constitutions. In the second sub-
section , we discussed the constitutions of the countries that drafted their constitutions and have not
yet adopted them, such as Yemen and Libya. In the fourth section, we discussed the reality of
economic and social rights in the studied countries. In the fifth section, we discussed the basic
requirements for the promotion of economic and social rights.

The study also included a conclusion , results and reommendatoins.The recommendations included
the following : there are constitutional provisions that ensure economic and social rights in the
Constitutions of the related countries, some of them are widening and in some others narrowing.
However, the existence of these texts in some constitutions does not mean that they are democratic
constitutions. However, the democratic principles related to freedoms and human rights, such as the
enforcement of the constructional and legal rules that adopt such democratic principles, are
disrupted . Some other times, the constitutional and legal rules governing those countries, which
protect the individuals' economic, social and health rights as it is in the Arab countries are also
violated. In fact, these countries have failed to establish a strong economy based on sound scientific
research.
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The Role of International Standard on Auditing 560 Subsequent Events in Limiting Creative
Accounting Practices to Financial Statements: A Field Study Applicable to Auditing Offices
in Republic of Yemen
Dr. Muhammed Mo'taz EI-Mujtaba Ibrahim Taha (Associate Professor of Accounting &
Audit, Neelain University
Amar Ahmed Hasan Abu-Elkhair (PhD Research Scolar)

Abstract

The recent global financial crisis led to the collapse of several leading enterprises
in the field of work due to deliberate manipulation of accounts by managers and
financial institutions managers who invented a variety of methods to manipulate
financial accounts and showed an unreal impression of its activity. Therefore, the
present research will attempt to focus on the role of international auditing
standards in relation to IPSAS 560 for subsequent events in reducing financial
malpractice, which is later known as creative accounting. The purpose of the
study is to present the concept of accounting and its motives and methods in the
financial statements. It reviews the concept of international auditing standards,
specifically the criterion for subsequent events and its purpose, and the cycle of
reducing creative accounting practices in the financial statements. The main
findings of the research are that the accounting information resulting from
financial statements prepared in accordance with the requirements of this standard
help the users of these lists to make correct economic decisions and that the non-
adjustment of the financial statements in the aftermath of the balance sheet date
presents the enterprises with a range of liabilities and losses.

Keywords : Creative Accounting, International Auditing Standard 560,
Subsequent Events, Financial Statements.
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At present time, there is a rapid increase in the utility of
video on demand in mobile ad hoc networks. The research
fields and the Internet are the most common applications of
this system. Mobile video on demand system is electronic
leasing system of video on demand (VoD) where a
customer has the ability to demand and watch a video in
anytime, anyplace, and thus the video data becomes a vital
technology with many applications. There are many
periodic broadcasting protocols for video on demand that
have been presented to provide many customers.
Dissemination is an effective broadcast program that
provides customer services for a very popular film. There
are many challenges during system design: how to reduce
the size of a buffer, the waiting time, and the bandwidth
required for the customer. In this paper, we highlight the
current technical details of the mobile VoD system, the
most popular Video on Demand methods that are able to
enhance the efficiency of video on demand services by
decreasing the required bandwidth for transmitting video
data that is watched simultaneously by many viewers and
also this paper discussed challenges and problems which
occur during system design procedures.

KEYwoRDS: VoD, MANETS, periodic broadcasting
methods, buffer.
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INTRODUCTION

Due to the rapid use of wireless networks at the moment, making people
desire the work outside their offices, and thus in the next generation we will
observe the rapid use of the mobile customer. After the expansion of the media
transmission from wired to wireless networks we have got significant advances in
communication technology, thus we have seen a number of wireless technology
such as microwave interoperability 802.16 Wi-MAX access [1]. This technology
is for long-range transmission which allows communication more than 10 km,
IEEE 802.11 (Wi-Fi) [2,3 and 4]. It is better than the transmission of Bluetooth,
small local wireless networks that are suitable for the short-range communication,
and hence good for mobile computing, for example laptops, mobile phones,
personal digital assistant (PDA) and others [5]. We are able to watch the video
data through a TV-connected set-top box that works similar to the cable system.
Though, the difference between the cable system and VoD is that the customers in
the VoD system are able to select data from a wide database. The video data
server of VoD stores video packets and has the capability to store many MBs or
Gbs. It is also possible to access and deliver video data from many customers in
real time. Both have a different bandwidth and information transmission network
connecting customers and receivers. Mobile VoD system consists of mobile nodes
and video service provider. The customers of system demand video data from the
server which responds to the broadcast of the video data.

Video data is divided into segments, and then is transmitted to the customers
by broadcast channels capable of downloading this data through connecting to
channels [6].

Wireless and mobile communications have made a number of customers take
advantage of their time, making them see what they desire anytime, anyplace,
making wireless technology allow customers to move freely within the coverage
area [7], especially the VoD system designs which have improved by the
researchers, for example, the improvement of the system into an effective
multimedia system, where it is able to implement many practical applications [5].
This paper consists of seven parts:-

Part 1: The aim of this paper is to provide the knowledge of the VoD services in
mobile ad-hoc networks and stimulating new research directions within this field.
Part 2 discusses the background in VoD services, and mobile ad hoc networks.
Part 3 discusses the most famous VoD periodic broadcast techniques (protocols).
Part 4 describes the challenges and problems during VoD system design in
mobile ad hoc networks.
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Part 5 gives a detailed overview of mobile VoD system architecture.
Part 6 explains procedures of customer operating.
Part 7: the conclusion and viewpoint to the future work.

BACKGROUND

In the present time, the most common and influential video services are on
demand so we have multiple spread of network infrastructure and different types
of portable devices [5]. The uses of VoD system technology deserve attention
from education to the entertainment industry. In addition, the current popularity of
the system leads to the distribution of digital media in internet manner. This paper
provides an extensive study of the mobile VoD system and supports VoD
applications that present significant challenges compared to traditional networks.
Due to different types of devices, there is a decrease in the infrastructure. Custom
mobile networks consist of mobile customers, who have limited power and an
erratic topology [5, 6]. Customer demand for these services has gained a lot of
appeal. The VoD system is an interactive media, making its customers take
advantage of their time and access video data at any time [7]. The modern VoD
system is divided into three components: server VoD, Peer-to-Peer and Customer.
This policy was created on the customer-server policy but is not suitable for
mobile networks because wireless technology does not support many customers
using an independent channel server [7, 21]. Video streaming is an expensive
medium, and although a compression system such as MPEG-2 is used, the video
data bandwidth is at least 4 Mbps or approximately 70 of times the size of the 56
Kbyte modem. This type of bandwidth will not be the primary problem of the
customer. However, the bandwidth of the VoD server will be restricted, so the
server bandwidth must be capable of serving as many customers as possible.
Customizing video data for a request of customer is not a good suggestion
because it is able to quickly consume both current bandwidths on the VoD service
provider. Effective strategies are needed. Broadcast technology for video data of
customer is one of those strategies that support the VoD system. This technique
uses a transmission method periodically to avoid the bottleneck problem in the
customers and the VolIP provider, while avoiding the weakness of service in the
peer-to-peer approach [10, 15]. Most of the customer requirements suggested by
video data rental styles will be the most common video data (10-20% of the video
size), so posting this video ensures the amount of time that customers have to wait
before viewing their requirements and the total amount of bandwidth you need all
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video data [22, 25]. The following section will explain the periodic broadcasting
techniques that support the VoD method in more detail.

STREAMING METHODS FOR VoD

The periodic broadcast protocols use the dissemination for broadcasting of
video data, the video data is partitioned into many fragments, and every one of
broadcast from the server is repeated on an individual broadcasting channel. At a
specific time a customer catches a video data by adjusting one or further from the
broadcasting channels to download the video data. The time table of the broadcast
of the server and the next video portion is received before the current portion
finishes [8]. Also several periodic broadcasting methods were introduced, for
example: staggered broadcast protocol [11] skyscraper broadcast [3], pyramid
broadcast [13, 27], pagoda broadcast [14, 31], permutation-based broadcast [1],
harmonic broadcast [16,17, 26] and fast broadcast [8], but the most familiar of all
these methods is staggered broadcasting protocol [5,19]. We will study the best
four methods in the next section.

Staggered Broadcasting Protocol

The simplest protocol of all periodic broadcasting protocols is staggered
broadcasting protocol that directly assigns specific broadcasting channels to every
one of videos, and then accumulates evenly at the beginning of video over radio
channels. For video data length V of the video, the selected channels are k, where
a video call is called every minute (V / k). The time difference is called (\V/k)
phase shift. The demand for video data is aggregated by customers to shift the
current stage together to watch the video for the next broadcast and therefore
phase offset is the longest period of the time, as the customers must wait to send
their applications. The staggered broadcasting does not use the bandwidth of the
VoD server effectively, and to reduce the waiting time of the customer half, such
as doubling the bandwidth value of each video by a VoD server. This bandwidth
value is much higher than that required by the other transmission protocols
described in the next part. In addition, staggered broadcasting channels set the
minimum number of necessities for the customer, and to deliver the customer to
complete video data, they only listen to a single radio channel and do not need
much value for additional storage, the important feature of interlaced streaming
technology, Interactive VoD. If the staggered broadcast allocates continuous
interactions of arbitrary duration, each interaction would force the customer to
exit its own publishing group and force it to use one of its own radio channels;
such an approach would consume the entire bandwidth of the voice service
provider online, and produces undesired waiting time. Using the multiples of the
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phase offset, by forcing customers, the staggered broadcast protocol is capable of
servicing interactions without producing additional broadcast channels used by
customers [23, 24]. These separate interactions are able to benefit only from the
available broadcasting of video, such as the customer's ability to move to a
previous broadcast channel of the phase, through each back-to-back interaction,
which is equal to the displacement time. In the same way, the customer switches
to a subsequent broadcast channel by redirecting the quick interactions and
temporarily stopping the interruptions by delaying a previous channel to reach the
same point of the video data. Figure 1 shows the order of the broadcast channels.
The customer's operating procedures follow the following algorithm:

The customer playback algorithm (staggered broadcasting method):-

1- Modify the radio channel randomly, supposing that channel i is currently
broadcasting portion s,.
(@ if, h=k-1. Letj=1iand move to stage (2).

(b) Else, calculate

. i+h-—-K, ifi+h=20
=4, | (1)

i=h, otherwise

-A broadcasting channel j has to presently broadcast of the portion sy, and almost the
broadcasting of
portion s;.
2-Keep up until channel j starts broadcasting s;, and connects to that channel as
soon as
it arrives.
3- Video data received from the broadcast channel is played by the client and
stopped
when the playback is complete.

The client connects to a single sending channel at any time; therefore, the
requested client bandwidth does not represent a large percentage of the client's
operating rate. Furthermore, the only client performing the package includes video
packets receiving, decoding and displaying packets. Thus, the calculations
required to run the client are not complicated.
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Figure 1: The deployment of video parts in the server, s is part length, t, is the start time of the
broadcast, and V is the length of the video.

The only disadvantage is that the staggered broadcast channel has a high
waiting time. When the customer wants watching the video during the broadcast
of part sy, it ignores the previous broadcast packets, and it must wait for the next
transmission of part s;. For example, the number 1, when the customer wants
watching the video at time tp + s +0, it must stay until the beginning of ty + 25 to
download the part of s;. So, at the worst, the waiting time is s-0, it's s. Suppose
that K = 10 broadcast channels, which may be the case for the IEEE 802.11g
video service provider and MPEG-1, the deployment of 60-minute video data
leads to the worst delay of S =V / K = 60/10 = 6 minutes.

Pyramid Broadcasting Protocols (PyB)
PyB protocol divides every video to a number of the fragments k of rising sizes.
Via—1)

k_ il
Si = { sﬂi xail_l (2)

Consider the service provider bandwidth assigned of every video is B, which is
partitioned into K broadcast channels. So, the transmission rate at the service
provider is B/K on every one of broadcast channels. At the transmission rate,
channel 1 disseminates repetitively fragment s;, channel 2 disseminates
repetitively fragment s,, and so on [26, 28, 32]. The customer has two video data
loaders that are able to download video data from two broadcast channels at the
same time. The client playback procedures are performed as follows:

ifi=1

\ otherwise

Suppose that the bandwidth of the service provider assigned to every one of
videos is B, where this bandwidth is partitioned into a number of the channels (k).
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So, the transmission rate at the server for each broadcast channel is B/k. for the
transmission rate r, the channell deployment repeatedly fragment s;, channel 2
disseminates repeatedly the fragment s,, and so on. The customer is able to
download data from two broadcast channels at the same time by two video
loaders. The customer playback procedures are performed as in the algorithm the
following:

The customer operating algorithm for PyB protocol:

I. Set broadcast channel 1, and begin the downloading of the first fragment s;
at the first happening, and then play it at the same time.

. Puti=1
11l. While (i <k)

(1) Once the fragment s; initiates to play, it also tunes in channel i + 1 to start
downloading fragment s;.; at the earliest possible time and put it in storage called
buffer.

(2) When the ending from playing fragment s;, tune in the fragment s, for
playing from the temporary memory (buffer)

() Puti=i+1
d. Stop while

In this, a method selected the a value for ensuring that the customer playback
time for the existing fragment must be longer than the worst waiting time for
downloading the coming fragment. This is relating to

L]

B
=2 g — (3)

f}( Tk

= |

Based on this, the difference [16] proposed two choices of the a value

(%)

where e = 2.72 is named the Euler’s constant. Accordingly, a almost equals this
constant. The selection of the broadcast channels K is as follows:
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ky = {EJ (case ay) or k, = L%} (case a,) (5)

The service delay before the video data initiated to be played equals the
service delay till the first fragment s; firstly downloaded from the first broadcast

channel. This delay for the worst situation is ?;T:;l.} When supposing r = B/K,

this delay equals V (0 — 1)/ (a k= 1)=V/ (1 +a+ > +o® + ... + oY) < V/K.
Since a = 2.72. So, the delay of PyB is much better than both SB, and HB.
Besides, the earlier is progressed exponentially, as K rises whereas the latter is
able to only progress linearly. Otherwise, PyB needs to cache at the client aspect.
The cache space required is (Sk + Sk-1Sk-1 — I' K s/B). This is almost the amount of
the second-last fragment sx-1, because fragment size rises exponentially; the
amount sy.; is considerable. If a has remained approximately e, accordingly the
customers must have large disk distance and sufficient in the buffer. It has to be
more than 70% of the video information.

Permutation-Based Broadcasting technique (protocol)

Permutation-based broadcasting technique (PbP) is an expansion of PyB, in trying
of decreasing the cache distance requirement of the client, but a charge is more
complication [29, 30 and 34].

The difference between PyB and PDbP, in the PyB, the dissemination of each
fragment on the corresponding broadcast channel is in sequence, whereas in the
PbP, every one of channels is partitioned into P subchannels, every one of
bandwidth  (B/k*p) bps. The subchannels P of each channel i continually
broadcast of duplication from a fragment s; with a phase delay equal si/p s because
the time-multiplexed subchannels are on their parent broadcast channel, and also
the requirement of the customer cache distance is less. The novel necessity of
each customer is

rVk (a* %)
Bl@ - 1) (®)

The service delay is straightforwardly the waiting time of the first fragment;
accordingly, S,/P + a . In the situation of PbP, we take K = B/kr . However, its
amount must be in the scope [2, 7]. The selected amounts for a. and P are as
follows [34, 35]:
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B B
P={—— EJ anda = —— P (7)
Kr Kr

In general, PbP’s customer requires caching almost 50% of the video length; it is
considerably a smaller amount from that is demanded by PyB, , but as the service
provider bandwidth is further giving, the PbP’s delay is able just to rise linearly as
opposed to PbP’s delay which increases exponentially. The actual performance of

PbP is worse than PyB [36].
Skyscraper Broadcasting Protocol (SKB)

SkB Analogous of PyB, the server bandwidth of each video is partitioned into
a number of the broadcasting channels k by using Skyscraper Broadcasting, each
channel of value B/K, and the fragment of video data is respectively broadcast.
PyB not similar to SkB resolves the video information into k fragments as follows:

( S1s i=1
2s,, =23
25, ;+ 1, imod4=0

=) Si_1s imod4=1 (8)
8¢+ 2, imod4=2

\ 854 imod4 =3

That is, the dimensions of the fragments are [1, 2, 2, 5, 5, 12, 12, 25, 25, 52, 52
...] x s1. The protocol is named Skyscraper because of the sizing of the fragment.
SkB utilizes a control value for limiting the fragments from being very
considerable. If a fragment s; grows to be larger than Wsy, its dimension rounds to
Ws;. Since if we permit the increase of the fragment forwards very large, then the
required cache space of each client will be large. The first fragment size sl is
selected so that v = XX, s,, by adjusting W can control in the dimension of s1.
A good thing for SkB is the following association between the control factor w
and the service delay

B A
Ei_k:j_ min(Sl!m

delay = s,

(%)

which can be utilized for concluding w , known the requested service delay. The
fragments of video data are categorized into sets; every set includes successive
fragments of the same dimension. Such as [s1], [S2, S3] and [Sa, Ss] are dissimilar
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sets of the dimensions 1, 2, and 5, respectively. If the dimension of the fragment is
odd or even, a set is named an odd or even group. Two software modules are used
in the client: an even loader module for downloading fragments of the even group,
and an odd loader module for downloading fragments of the odd group.Each
loader is tunned into suitable broadcast channels for downloading its sets single at
the time and in the arrangement shown in the video. The fragments are
downloaded and sent to a buffer which can be played by the video player unit at
the customer playback rate. The bandwidth of the client and the necessity of the
cache are as the following:

Cache distance = (w — 1) s; B/k

0, w=1lork=1
Bandwidt required = {2B/k w=2o0rk=2,3
3B/k, otherwise

SkB can keep the minimal latency compared to PyB, whilst utilize considerably
less buffer distance (20%) than that needed by using PbP [12]. The requirements
of the customers (STB) for broadcasting techniques are recapped in table 1, and in
Figure 4, illustrated the requirements of the bandwidth of VOD server for the
techniques (protocols). The supposed maximum size of skyscraper broadcasting
protocol is 52, and the use of polyharmonic broadcasting protocol m = 4. The
values are typical, and should not significantly influence the results. As well, as in
Figure 2, the waiting times of the client are for a two-hour video data [22, 33].

SOME OF THE STANDARD REQUIREMENTS OF THE CUSTOMER (CLIENT) FOR THE PERIODIC
BROADCASTING PER VIDEO BROADCAST).

Broadcasting protocol Requirement of cIiIe:nt cache Bandwidth reguiremenl of client
( percent of video) (multiples of b)

Staggered 0 0
Pyramid 75 4_5a
Perm:;j::nlzdhased 20 13
Skyscraper 10 1-2
Fast 50 5-8
Pagoda 45 5-7
Harmonic 40 4-6

a per video broadcast
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Figure.2: The requirements of VoD services provider bandwidth for the periodic broadcasting
protocols.

IV. CHALLENGES IN MOBILE VoD SYSTEM

1. The increasing key challenge of video on demand over mobile ad hoc
networks is that to leave the devices on continually for sending the
fundamental data to traffic route properly [6,35].

2. In scheduling of a mobile VoD system, one of the significant challenges is
how to minimize the waiting times of the customers, and thus guarantee
that the customers are capable of receiving a video data truly on demand
and maintain a given bandwidth where that in mobile ad hoc networks,
competing the customers for the limited wireless bandwidth. It is an
impracticable task to achieve the requirements of the customers entirely,
and thus some waiting has to be incurred.

3. How VoD services can be provided for many customers, and what the
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supposed transmission protocol of the customers for downloading video
data from the server, since limited bandwidth is provided by IEEE 802.11,
and Bluetooth, whereas a video data is generally large. The maximum
bandwidths of 54Mbps, 11Mbps, and 1Mbps are provided by 802.11g,
802.11b, and Bluetooth, respectively. However, a video server facilitated
with 802.11g would not be able to hand over more than 36, 1.5 Mbps,
MPEGL. video streams concurrently to its wireless clients, and for the case
of 802.11b, it can only provide almost 7 video streams simultaneously.
Accordingly, how a video data can be broadcast via wireless to a
significant number of two-hundred clients is challenging [9].

4. One another challenge, how VoD services can be transmitted to a wide
region, and what the architecture of VoD system should be where the
coverage of wireless transmission is restricted and for 802.11. The client
just can access other devices until 100m of its radius, whereas for
Bluetooth the radius is 10 m. These restrictions place an upper limit on the
communicability between two mobile clients. The MANET’s nodes aren’t
able to communicate directly, if they are too distant from each other, and
thus we must use numerous intermediate nodes. But due to the
circumstances of video data transmission, if a video goes through many
hops from the source to the target, the intermediate mobile clients
consumes significant amounts of bandwidth and energy [7, 35]. To solve
some of these obstacles, several of video on demand broadcast approaches
have been proposed. Although, the majority of VoD designs necessitate
numerous channels to manage the frequency of channels, and utilizing
numerous channels simultaneously.

ARCHITECTURE OF VOD SYSTEM

Mobile video on demand system plays a vital role in providing the clients with
the video data at any time, and in any place. Figure 3 is illustrating the
architecture of the system that consists of the following components:

a- Main (central) VoD services provider
b- Local forwarders
d- Mobile Ad Hoc Networks Clients(customer)

Main VoD Services Provider:

Main VoD services provider is a server of servers as main entity for supplying
the ultimate MANETSs clients with VoD services. It stores those services and

[» 2019 ( sall) (ousbudt Aoatt ) 3 et ol et sa ity ;\.yn:.uqm;.]




Abdulghani Kasem and Video on Demand Services over Wireless Ad-Hoc Networks:
Architecture, Challenges, Methods

supplies them to the end clients via local forwarders. Central VoD services
provider is also in charge of supervising all the clients via local forwarders and
tracks MANET’s nodes during the travel through different infrastructures for
supplying VoD services seamlessly [5] [18] [38] [40].

Local Forwarders

A local forwarder (LF) is a fixed computer devoted to providing the MANETS'
customers with VOD services within a limited transmission range, for example
inside buildings, while using IEEE 802.11x (WIFI) standards. It is also used for
load balancing, and sharing of distributed resource of bandwidth. This takes place
carefully due to the limited bandwidth availability in case of the wider use of the
services [5]. The clients and local forwarders are denoted as nodes. The wireless
network interface card is provided for each node, so that they are able to receive
video data from their LF’s simultaneously creating by themselves ad-hoc
networks. The essential principle for this multi-connection is that mobile VoD
system permits the clients to participate and interchange the video data directly
with each other without getting through main node as the server provider or any
LF. The video frames are broadcast from the service provider to each LF, either
through a wired broadband network or a wireless broadband network as WiMAX
or LAN. Then the frames are broadcast from the local forwarder to its local
service district by the use of ex. IEEE 802.11. The earlier client can obtain the
video frames, if it is inside the district of local service for a local forwarder [8,
40].

m Video server

m Local forwarders

I Ad hoc

/‘//'/[l \ \\ Mobile clients
A /8 B L WRNNN

Figure 3: Mobile VoD system: VoD server, local forwarders, and mobile clients [9].
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The clients in Mobile Ad Hoc Networks

MANETS’ customers are the mobile consumers (devices or the people who
utilize them), who use the services of VOD which are supplied by the system. The
wireless communication is the unique method of the communication with the
clients, however it isn’t achievable for deploying a video data to clients placed in
a geographic region abroad to video server. Consequently, Scatters are installed in
Local Forwarders {LF1, LF,, LF3, LF4, LFs,....LF} [8].The MANETS’ customers,
like Personnel digital assistance, portable phones, and laptops are able of
numerous transmissions interface, such as WiMAX and Wi-Fi interface cards.
The local forwarder is also able to get into VOD services through Wi-Fi,
WIMAX, 3G, and the Bluetooth networks. The optimum VOD services for
MANETS’ clients rely on client’s supplies, existing network infrastructure, and
existing bandwidth. Besides, there is a cache method to guarantee easy delivery of
VVOD services on various devices over numerous infrastructures [9, 20, and 37].

I1VV. OPERATING PROCEDURES OF THE CLIENT

Each Local Forwarder broadcasts video data by using periodic broadcasting
protocol, such as staggered broadcasting method. As illustrated in algorithm part
3, the client adjusts to the broadcast channel to transmit the first portion
immediately and begins the playback directly once the first portion comes. For
this reason, the delay of service can be as large as the time of the first fragment.
Mobile VoD system concept is that while a new customer begins the request of
video data, and the first portion does not yet exist on any transmission channel,
this portion is caught immediately by the new client, from the neighboring client
who stores the portion in the cache of it. In consequence, we need determining
which clients should or shouldn’t store. Clearly, if the recent client is so distant
from the cache of the neighboring client, it is not able to catch the first portion
because it does not have an effective method of downloading the portion in a
multi-hop method. Therefore, client caching scheme is a significant design
element of Mobile VOD system. A mobile client of VOD stores two buffers
(temporary store) as follows:

Prefetched temporary store (buffer): This temporary store is utilized for the
playback of video data. The dimension of this store is the part of already
broadcast that client misses. The temporary store is required by the client if
it is selected for the use of the first fragment stored at an adjacent client’s
reusable store.

Reusable temporary store (buffer): This store is utilized for storing the first
fragment of the video data and thus, the dimension of the store (buffer) is
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the first fragment. A client requires a reusable buffer (temporary store) if it
is chosen for storing the first portion [8, 39].

There are three caching approaches:

Dominating-set-cache: the clients only store the first fragment, when they join
to a controlling set of the customers.

All-cache: The first video fragment is stored by every customer.

Random-cache: A client randomly makes a decision if it should store the first
video fragment [9, 40, and 41].

IH1V. CONCLUSION

When connections tend to be Ad-Hoc and requirements of VoD services
expand more and more a good design is accordingly needed for them in order to
function with each other. In this paper, we have studied in detail Mobile VoD
system for supporting VoD services in mobile ad hoc networks MANETS).
Known for the increasing and popular use of VoD services for computer users
and the current increase of Mobile Ad Hoc networks, the system allows people to
simply get into video information at any place and any time. It is useful in
numerous fields of use, such as entertainment, business, and education. This
system is suitable for the recent technologies of the MANETS. It is simple so far,
and effective. It transmits video data to the customers by utilizing periodic
broadcasting approaches. This paper focuses, with a detailed explanation, on the
most popular VoD broadcast protocols which are able to enhance the competency
of video on demand services by decreasing the bandwidth needed for the
dissemination of the video data concurrently viewed by many watchers. The
challenges and the problems in this system, as to how to reduce the waiting time
of the customers, the required distance of the temporary store (buffer), and the
cost of the needed bandwidth can be considered as future work by researchers to
optimize the system. Also, this paper highlights the whole details of the most
common mobile VoD system architecture which is used for decreasing the waiting
time and playback of the customer.
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A field experiment was carried out at the Faculty of
Agriculture, Sana'a University, during the summer and the
winter seasons of both academic years 2016 and 2017, to study
the performances of 4 quinoa varieties under 6 sowing dates
and their interaction effect on the yield and its components.

The experiment was carried out by split-plot design with three
replications. Experimental unit area was 12 m2 (3 x 4 m) and
the experiment includes 72 units.

The results obtained showed a significant effect on the
traits of the quinoa plants under study. The highest number of
spikes dry weight (23.82 gm) and the spike grain weight (9.82
gm) were found by planting quinoa at the first sowing date (24
Apr.) by using NSI106398 variety. On the other hand, the
highest value of the 1000 — grain weight (2.56 gm) was found
with the variety Ames13762 at the first sowing date (24 Apr.).
Also, the highest grain yield per hectare (0.61 to/ ha) was found
with the varieties NS1106398, Ames137 and Var4 + the third
sowing date (7 Jun). However, the height value of the harvest
index (55%) was found by planting Var4 variety at fourth
sowing date (24 Nov.).

Keywords: Chenopodium quinoa, Quinoa, Yield components,
Yemen
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Introduction
History of the Crop:

Quinoa is an indigenous Andean plant originating in the area around Lake
Titicaca, located on the border between Peru and Bolivia on a high plateau of the
Andean in South America. In the Andean region and Central America, about
5000-6000 years ago quinoa was cultivated and used by pre-Columbian
civilizations but was replaced by grain when the Spanish arrived in that area.
2 However, quinoa continued as a local food. ® Quinoa is still widely
cultivated in Peru, Ecuador, Bolivia, Chile and Argentina. @ Another study
pointed that quinoa has been cultivated in this area for 7000 years and has been
moved by animals and merchants to other civilizations in North Venezuela and
others countries. © The Inca people have called quinoa Mother Grain. ¢
Quinoa Division and Classification
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The genus Chenopodium, includes 250 species distributed worldwide. ©
But only the quinoa species are used as human food. ©
Morphological Description:

Quinoa is a small grass it’s grain surrounded by fetus Preisperm. (10)
There are three types of quinoa grains by color white, brown and black. There
is also a yellow, pink, Violet, and it is possible to mix colors on the cluster. (11)
The seed consists of embryo and presperm seeded food. The embryo consists of
two plums root and shot while the endosperm contain a nutrient reserve. *?
Quinoa grains differ in terms of morphological traits, shape, weight and color.
The 1000- grain weight for quinoa ranges 2-6 g. © The diameter of quinoa
seeds is 1.5-4.0 mm. ®® Quinoa leaves take the form of the walnut, the stem
stalk is cylindrical, and the quinoa flower is incomplete and does not contain
petals, its colors could be white, yellow, light brown and red, and the color is
between green and red. The roots of quinoa are central, strong, and branching.
This helps them to resist drought and provides the plant with the necessary
stability. The roots extend to a depth of 30 cm. ¥ A study has shown that it is
possible to grow under an estimated 3,000 milliliters of precipitation in
southern Chile. *® Quinoa is resistant to frost and grows at low temperatures -8
° C for 2-4 hours. @ It also has a good response to poor soils and responds to
nitrogen fertilization by increasing grain production and protein content. "

Quinoa leaves are used for the direct nutrition of humans and as green
feed for animals. The leaves also have medical usage such as wound healing,
swelling, tooth pain, osteoporosis and internal bleeding. “V Although quinoa
had been replaced by other crops such as wheat, barley, rice and potatoes, it is
still cultivated in rural areas therefore classified as food for poor people. ¥

Quinoa has been introduced to Europe, North America, Asia and Africa
and cultivated in large areas. ®® Quinoa cultivation is expanding, in more than
70 countries. In 2002, about 80,000 hectares of quinoa were recorded, mostly in
the Andean Mountains. *® Peru has produced 32.6 thousand metric tons,
Bolivia 25.2 thousand metric tons and Ecuador 0.7 thousand metric tons. In
recent years, 2009 production in the Andean region was about 70 thousand
tons, about 40 thousand tons produced by Peru, 28 thousand tons from Bolivia
and 746 tons from Ecuador. The main producing countries of the Andean
region and the world are Peru and Bolivia. Until 2008, the two countries
produced 90% of the world's quinoa production, followed by the United States.
Ecuador and Canada produced about 10% of the world's production. ©©
According to FAOSTAT, the cultivated area and the total production of quinoa
in the main producing countries of Bolivia, Peru and Ecuador during the period
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1992-2010 have more than doubled.

Quinoa has been cultivated in France, England, Sweden, Denmark, USA
(Colorado and Nevada), Mexico, Canada, Himalayas and northern Indian. Also,
this crop has been introduced to some Arabic countries such as Yemen, Sudan,
Algeria, Egypt, Iraq, Morocco and Mauritania.

The aim of this study is to evaluate some quinoa varieties under different
sowing date during different seasons in Yemen.

Materials and Methods
A field experiment was carried out at the Faculty of Agriculture, Sana‘a

University, Yemen, located within the latitude of 15° 61' N, longitude 44° 07' E

and altitude 2880 m above sea level, during the summer and the winter seasons
of both academic years 2016 and 2017, to study the effect of 4 quinoa varieties
under 6 sowing dates and their interaction on the yield and its components.

The experiment was carried out by split-plot design with three replications.
The main plots were allocated for the sowing dates and the sup-plot were
assigned to varieties. Experimental unit area was 12 m2 (3 x 4 m) and the
experiment contained 72 experimental units. Each experimental unit contained
5 rows, (4m long with 50 cm apart). The distance between the plants in each
row was 20 cm. Nitrogen fertilizer was added in the form of urea (46%N) in
two equal doses, i.e., the first half was applied at the first irrigation, whereas the
second half was added after 30 days from the first half. The amount of nitrogen
was calculated on the basis of the recommended quantity per hectare (120 kg
N/ha). Phosphorous fertilizer was applied at the recommended rate (80 kg
P205/ha) in one does at sowing in the form of super phosphate (46% P205).
All other agronomic practices were kept identical and uniform for all the
experimental units. The soil of the experiment was sandy clay loom. The
chemical and physical characteristics of the soil before and after planting were
estimated by analyzing soil samples taken from a depth of 30 - 50 cm. The
experiment consisted of 24 treatments, which were the combination of the
study variables (sowing dates and varieties) as follows:

A. Sowing date:
1. The first sowing date (24 April).
2. The second sowing date (17 May).
3. The third sowing date (7 June).
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4. The fourth sowing date (24 November).
5. The fifth sowing date (15 December).
6. The sixth sowing date (5 January).

B. Varieties:
7. Variety 1 Ames13762.
8. Variety 2 NSI106398.
9. Variety 3 Ames137.
10. Variety 4 Var4.

C. Studied characters:
1. Yield and its components:
1.1. Spikes dry weight.
1.2. spike grains weight per spike.
1.3. Weight of 1000- grain.
14. Grain yield per hectare.
1.5. Harvest index (%).
D. Statistical analysis:
The dada were analyzed using MSTAT-C software. Also, data were subjected
to analysis of variance (ANOVA) according to the methods described by (22),
and means of treatments were compared by least significant difference (LSD) at
p=<0.05.

Results and Discussion:

1. Yield and its components

1.1. Spikes dry weight:

The effect of quinoa sowing dates, varieties and their interaction on spikes dry
weight are shown in Table (1).

Table (V): Effect of sowing date, varieties, and their interaction on spikes dry weight of quinoa
plants
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Sowing Varieties Vean
date
Ames13762 NS1106398 Ames137 Var4
24 April 15.93 23.82 19.34 16.78 18.97
17 May 14.78 14.58 14.09 14.25 14.43
7 June 13.25 14.31 13.18 13.65 13.59
24
November 11.25 10.83 10.88 6.72 9.92
15
December 7.00 6.97 9.62 7.36 7.74
5
January 9.48 10.32 7.07 7.45 8.58
Means 11.95 13.47 12.36 11.04
LSD at 5% for:
SOWENG dATE 0.88
VarTetiesS 0.70
(D X V) 1.73

1.1.1. Effect of sowing dates:

Results of data analysis in Table (1) showed a significant effect of the
sowing date on the spike dry weight of the quinoa plants. However, the
differences between the second sowing date (17 May) and the third sowing
date (7 Jun.) had insignificant effect on this trait. On the other hand, the highest
value of spike dry weight (18.97 gm) was obtained by planting the quinoa
plants at the first sowing date (24 Apr.). While the fifth sowing date (15 Dec.)
gave the lowest significant number of spikes dry weight (7.74 gm). The results
are in harmony with those obtained by (23) who reported that the highest value
of spikes dry weight was observed on the sowing date 15 Dec. at the two
seasons, 2011 (11.16 gm) and 2012 (9.85 gm).

1.1.2. Effect of varieties:

Results of data analysis in Table (1) showed that significant differences
of the varieties affected the spike dry weight of the quinoa plants. But, the
differences between Ames13762 and Ames137 had insignificant effect on this
trait. On the other hand, the highest number of spike dry weight (13.47 gm) was
obtained by planting quinoa plants with using NSI1106398 variety while the
lowest one was obtained from Var4 variety (11.04 gm). Perhaps, significant
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differences between some varieties affecting the spike dry weight could be due
to the variation in the genotypes.

1.1.3. Effect of interaction:

Results in Table (1) showed that the interaction between two factors
under study (sowing date x varieties) significantly affected the spike dry
weight. The first sowing date (24 Apr.) + NSI106398 variety treatment
produced the highest number of spike dry weight (23.82 gm) while the lowest
value of spike dry weight (6.72 gm) was obtained by the treatment (the fourth
sowing date (24 Nov.) x Var4 variety).

1.2. Spike grains weight:

The effect of sowing date, varieties and their interaction on spikes grains
weight are presented in Table (2).

1.2.1. Effect of sowing dates:

Results in Table (2) showed a significant effect of the sowing date on the
spike grain weight of the quinoa plants. But, the differences between the first
sowing date (24 Apr.) and the fourth sowing (24 Nov.) had an insignificant
effect on spike grain weight. On the other hand, the highest value of spike grain
weight (7.21 gm) was recorded by planting the quinoa plants at the first sowing
date (24 Apr.), followed by (6.83 gm) using the fourth sowing date (24 Nov.),
without any significant differences between them, while the lowest value of
spike grain weight (4.48 gm) was recorded with the sixth sowing date (5 Jan.).
The results, almost following the same trend of spike grain weight, indicated
that sowing date has a role in improving and increasing yield components of
quinoa. The results are in harmony with those obtained by (23) who reported
that the highest value of spikes grain weight was observed on the sowing date
15 Dec. at the two seasons, 2011 (13.95 gm) and 2012 (12.43 gm).

1.2.2. Effect of varieties:

Results in Table (2) showed a significant effect of the varieties on the
spike grain weight of the quinoa plants. But the differences between the
Ames13762, NSI1106398 and Ames137 varieties had an insignificant effect on
spike grain weight. The highest value of spike grain weight (6.10 gm) was
recorded by planting NSI106398 variety, followed by (5.88 gm) using
Ames137 variety, without any significant differences between them, while the
lowest value (4.86 gm) was obtained by Var4 variety. Maybe, significant
differences between some varieties affecting the spike grains weight were due
to the absence of variation in the genotypes.
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Table (Y): Effect of sowing date, varieties, and their interaction on spike grains weight of
quinoa plants

Sowing Varieties Mea
date AT2§;3 NS1106398 Ames137 var4 "
_ 5.95 9.82 7.25 5.81 /-2
24 April 1
17 May 5.66 4.98 5.38 5.52 >3
-~ June 4.32 4.48 4.43 5.21 4.8
o ber | 8-18 7.63 7.12 4.38 °.®
L emper  5-75 4.70 7.09 4.62 >°
ianuary 5.31 4.99 3.98 3.65 4.
Means 5.86 6.10 5.88 4.86
LSD at 5% for:
Sowing date Oés
Varieties OéS
(SD x V) 13

1.2.3. Effect of interaction:

Results in Table (2) indicated that the interaction between sowing date x
varieties had a significant effect on the spike grain weight. The highest value of
the spike grain weight (9.82 gm) was obtained under the first sowing date (24
Apr.) at NSI1106398 variety, while the lowest value (3.65 gm) was obtained by
Var4 variety under the sixth sowing date (5 Jan.). The results are in harmony
with those obtained by (24) who reported that the highest value of the spike
grain weight was observed on the sowing date March at the two seasons, 2013

and 2014.
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1.3. 1000-grains weight:
The effect of sowing date, varieties and their interaction on 1000- seed
weight are presented in Table (3).

1.3.1. Effect of sowing dates:

Table (¥): Effect of sowing date, varieties, and their interaction on weight of 1000- grain of
quinoa plants

Sowing Varieties
date Mean
Ames13762 NS1106398 Ames137 Var4
24 April 2.56 1.68 1.95 2.06 2.06
17 May 2.26 1.35 2.39 2.13 2.03
7 June 2.31 2.26 2.34 2.56 2.37
24
November 2.21 2.28 2.34 1.89 2.18
égcember 1.68 1.64 1.86 2.23 1.85
? 2.29 2.40 2.09 2.08 2.22
anuary
Means 2.22 1.93 2.16 2.16
LSD at 5% for:
SOWENG At o e, 0.27
VA O EEES e 0.15
(O X V) 0.37

Results in Table (3) showed that significant differences among varieties
affected 1000- grains weight of the quinoa plants. However, the differences
between the first sowing date (24 Apr.), second sowing (17 May), fourth sowing
date (24 Nov.) and sixth sowing date (5 Jon.) had insignificant effect on this
trait. Also, the highest value (2.37 gm) of 1000 grain weight was produced by
planting the plants at the third sowing date (7 Jun.), followed by (2.22 gm) the

sixth sowing date (5 Jon.), which had shown an insignificant difference between
them, while the lowest value of 1000- grains weight (1.85 gm) was by the fifth
sowing date (15 Dec.). Therefore, the results of significant differences between

most sowing dates affecting the 1000 grain weight could be due to the variation
in the environmental conditions having effect on crop during different sowing
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dates. The results are in harmony with those obtained by (25) who reported that
1000 - grain weight ranged between 1.2gm to 6.0 gm. Also, the results are in
harmony with those obtained by (9) who reported that 1000- grain weight ranged
between 2-6 gm. The results are in harmony with those obtained by (23) who
reported that the highest value of the 1000 - grain weight was observed on the
sowing date 15 Dec. at the two seasons, 2011 (2.78 gm) and 2012 (2.65 gm).
(24) reported that the highest value of 1000 grain weight was obtained on the
sowing date of March.
1.3.2. Effect of varieties:

Data in Table (3) showed a significant difference among varieties in
1000- grains weight of the quinoa plants. However, the differences between
Ames13762, NSI1106398 and Ames137 were insignificant. The highest value
(2.22 to/ha) of 1000 grain weight was produced by Amesl137, followed by
(2.16 to/ ha) planting Ames137 and Var4, which had shown an insignificant
difference between them, whereas NS1106398 variety gave the lowest 1000-
grain weight (1.93 gm). Maybe, this is due to the difference in the genotypes of
the varieties under study.

1.3.3. Effect of interaction:

It is quite clear from these results that the interaction between sowing
date and varieties had a significant effect on1000- grain weight Table (3). On
the other hand, the highest value of the 1000 — grain weight (2.56 gm) was
found in the variety Ames13762 at the first sowing date (24 Apr.), followed by
(2.39 gm) planting Ames137 variety in the second sowing date (14 May),
which had shown an insignificant difference between them, whereas
NSI1106398 variety gave the lowest 1000- grain weight (1.35 gm). The results
are in harmony with those obtained by (26) and (27) who reported that 1000 -
grain weight of quinoa varieties ranged between 0.2 gm to 6.0 gm.

1.4. Grain yield (tons per hectare):

Results of the effects of sowing date, varieties and their interaction on
grain yield tons / ha are presented in Table (4)
1.¢.1. Effect of sowing dates:

Results showed a significant effect of the sowing date on grain yield of
quinoa plants Table (4) while the differences between the first sowing date (24
Apr.), the fourth sowing date (24 Nov.) and the fifth sowing date (15 Dec.) did
not reach to a significant level on this trait. On the other hand, the highest value
of grain yield per hectare (0.59 to/ ha) was found by planting the quinoa crop at
the third sowing date (7 Jun.). But, the lowest value of grain yield per hectare
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(0.47 to / ha) was found by planting quinoa at the fourth sowing date (24 Nov.).
The reason for the highest value of grain yield per hectare may be due to the
number of grains in the spike, spike grain weight, the length of the spike, and
the number of branches and the spike dry weight of quinoa crop at the two
sowing date.

Table (4): Effect of sowing date, varieties, and their interaction on grain yield per hectare of
quinoa plants

_ Varieties
Sowing
date Mean
2;”63137 NS 1106398 Ames137 vara
24 ppril  0-49 0.56 0.45 0.51 0.50
17 May 0.56 0.59 0.51 0.56 0.56
7 June 0.54 0.61 0.61 0.61 0.59
24
November 0.47 0.44 0.38 0.59 0.47
15
December 0.52 0.50 0.47 0.55 0.51
5
January 0.44 0.39 0.42 0.57 0.47
Means 0.50 0.52 0.47 0.57
LSD at 5% for:
SOWING date . 004
VarTeties i 005
(SD X V) i, 0213

1.¢.2. Effect of varieties:

Results showed a significant effect of varieties on grain yield of quinoa
plants Table (4) while the differences between the varieties of Ames13762,
NSI1106398 and Ames137 variety did not reach to the significant level on this
trait. On the other hand, the highest value of grain yield per hectare (0.57 to /
ha) was found by planting Var4 variety, followed by (0.52 to / ha) planting
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NSI1106398 variety, without any significant differences between them while the
lowest value (0.47 to / ha) was obtained by Ames137 variety. The results are in
harmony with those obtained by (28) who reported that the number of grain
yield per hectare on the sowing date October — November was 3.4 to / ha at
Atlas Mountains.

1.11.3. Effect of interaction:

Results obtained showed a significant effect of interaction between
sowing date and varieties on grain yield of quinoa plants Table (4). However,
the highest grain yield per hectare (0.61 to/ ha) was found with the varieties
NSI1106398, Ames137 and Var4 varieties during the third sowing date (7 Jun)
while the lowest value (0.38 to / ha) was obtained by cultivating NS1106398
variety.

The high grains yield may be related to changes in yield components like
more spike dry weight, 1000 — grain weight and the number of grain per spikes.
On the other hand, (29) found that grain yield of quinoa plant was 1.12 — 2.00 t
/ ha. However, (7) found that grain yield of quinoa was 4 t / ha. (33) found that
grain yield of quinoa was 4 t/ ha.
1.¢. Harvest index (%0):

Harvest index as affected by sowing date, varieties and their interaction
are presented in Table (5).
1.¢.1. Effect of sowing dates:

Results of data analysis in Table (5) showed a significant effect of the
sowing date on harvest index of quinoa plants. However, the differences
between the first sowing date (24 Apr.) and the second sowing date (17 May)
had insignificant effect on this trait. The highest value of harvest index (38 %)
was found by planting the quinoa plants at the fifth sowing date (15 Dec.),
followed by (36 %) using the fourth sowing date (24 Nov.). It was noticed that
the difference between them was not significant whereas the first sowing date
(24 Apr.) gave the lower harvest index (25%). The results are in harmony with
those obtained by (31) who reported that harvest index on quinoa sowing date
as 37%. In southern Morocco, (32) found statistically significant differences
between sowing dates when quinoa was cultivated on 10 sowing dates from
November to March. The highest value of the harvest index was found by
planting the quinoa plants at November, and the lowest harvest value was found
by planting the quinoa plants in January.
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Table (5): Effect of sowing date, varieties, and their interaction on harvest index (%)of quinoa plants

Varieties
Sowing date Mean
Ames13762 NS1106398 Ames137 Var4
24 April AR 27 20 26 25
17 May AR 29 Y Y 24 26
7 June YA 29 33 32 31
24 November Y 33 24 55 36
15 December A 39 36 37 38
5 January A 34 22 32 29
Means 30 32 26 34
LSD at 5% for:
SOWENG date ... ... e e Y.
Varfetlies ... UPRR
(SD X V) 9.0

1.2.2. Effect of varieties:

Results of dada analysis in Table (5) showed a significant effect of
varieties on harvest index of quinoa plants. However, the differences between
Ames13762 and NSI1106389 varieties had insignificant effect on this trait. The
highest value of harvest index (34%) was found by planting Var4, followed by
(32 %) planting NS1106398 variety. It was noticed that the difference between
them was not significant whereas Ames137 variety gave the lower harvest

index (26%).

1.¢.3. Effect of interaction:

Results obtained showed a significant effect of interaction between
sowing date and varieties on harvest index of quinoa plants Table (5).
However, the highest value of the harvest index (55%) was found by planting
the plant of quinoa at fourth sowing date (24 Nov.) with using the Var4 variety.
while the lowest value (20%) was obtained by cultivating Ames127 variety
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under the first sowing date (24 Apr.).

Finally, it could be concluded that under the conditions of this study and

similar circumstances, the highest grain yield of quinoa could be planted were
the NSI1106398, Ames137 and Var4 varieties at the third sowing date (7 Jun),
followed by using NSI106398 variety at the second sowing date (17 May),
because the difference between them were insignificant.
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ABSTRACT
This case study about evaluating water management in the tradition
irrigation practice is conducted in Sana’a Basin. Two groups of farmers

with different background had a chance of cultivating farmland
belonging to an educational organization based on sharecropping
arrangement. In first year, the arrangement was made with a group of
farmers who used to grow small vegetables, but it was terminated
before the year end. In the second year the arrangement was made with
another group of farmers who should be more conservative in water
use. In the last case the sharecropping arrangement was replaced by a
fixed amount of cash money, and the organization should provide the
farmers with irrigation water. This work is based on the field
observation and measurements including land preparation for irrigation
and the amount of water delivered into the farm and application depth
in each irrigation event during the growing season. The researchers
evaluated water management on farm level for each group, estimated
water use efficiency (WUE), and also analyzed the farmers respond to
water demand measure.

The study found that the farmers of both groupl and group2 did grow
the same crops in the same area and practiced the traditional irrigation
method but they showed a different pattern of water management on
farm level. This is because both group did not have an equal access into
the irrigation system and also have different backgrounds in cultivation.
Furthermore, the study found a significance difference in respect of
water use efficiency with a value 55% for first group and 41 % for
second group. This differences in WUE resulted partially from adapting
water demand measure in one case and its absence in the second case.
Still, these values were low and additional measures should be
considered to increase WUE.  Also, the study looked for goals
achieved by the organization, if there is any, as a result of these
arrangements.

Keywords: Evaluation irrigation Practice; Water demand management;
Water use efficiency; Miss management
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1. Introduction

In Yemen, most of water demand occurred in the agricultural sector which
represents 80 to 90% of total water demand in the country. Competition among
farmers for the limited water resources and practicing traditional irrigation
aggravated the problem of water shortage. As a result, a decline of agriculture
practice in some irrigated wadis seems inevitable. Nevertheless, in the last two
decades, the government has constructed hundreds of dams and excavated water
basin to recharge depleted aquifers and minimize the use of groundwater
(Alsanabani, 2018). However, water demand management (WDM) is an option to
curb the increasing demand, and should be applied to mitigate the consequence of
possible decline of agriculture. Moreover, water demand management is defined
by UNDTCD (1991) as the totality of actions and measures which promote
patterns and levels of water use that are more desirable. Also, demand
management consists of a combination of economic, technical, administrative,
legal and behavioral measures aiming at a more efficient use of the resource.
Assumed measures are meant to influence the use pattern in relation to quantity
and quality of water.

Furthermore, evaluating water management in the traditional irrigation
practice required the estimation of water use efficiency (WUE). However, there
are various definition of WUE which include engineering, economical, and
biological definition. Viets (1962) defined the term WUE by the ratio of crop
yield to crop water use (evapotranspiration), and it could be interpreted as
economical or biological definition. Another definition of WUE according to
classical irrigation is by Burt et al (1997) as the ratio of water volume beneficially
used by plants to the volume of water delivered through an irrigation system,
adjusted for effective rainfall and changes in the water storage in the root zone.
Briefly, the main objectives of this study were: evaluating water management in
the tradition irrigation under exceptional arrangements of land tenure,
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investigating the effect of water demand management on water use efficiency, and
the role of organization in water resource management.

2. Material and methods

2.1. Study location and arrangement
This work was conducted in Sana’a Basin, when two groups of farmers with
different backgrounds had a chance of cultivating part of farmland belonging to an
educational organization (public) based on sharecropping arrangement. In the first
year, the arrangement was made with a group of farmers who used to grow small
vegetables, and they cultivated the land for a less-than-a-year period. The
arrangement was terminated. In the second year, the organization’ management
(OM) made the arrangement with another group of farmers who should be more
conservative in water use. According to the arrangement, the farmers can only
grow small vegetable crops in the designed area and should have access into the
irrigation system. In return, the farmers had to provide the organization with fifty
percent of growing crops. However, for the second group the organization
management replaced the sharecropping arrangement by a fixed amount of cash
money, a total amount of 35000 YR/month.

2.2. Field work
Field observation of irrigation events included measurements of water inflow into
fields, irrigation period, application depth, and the size of irrigated area. Data
about the irrigation system operation and pump discharge rate were read directly
from the gauges’ system. Also, data about growing crops, irrigation methods were
collected. Furthermore, the gravimetric method was used for estimating the soil
moisture content before and after irrigation.

2.3. Application depth efficiency estimation

Application depth efficiency (Eg), which is defined as the ratio of plant root depth
(d) to the depth of water percolated into soil profile (ds) was estimated as follows:
Ea = (d; /dsy)100, where dsy, is the depth of water in soil and calculated from the
common relation: dgy = daw /(61 — 6i), 6i and o represents soil moisture content
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before and after irrigation while day represents the depth of water that has been
added into the basin and estimated from inflow size, Qi, (Qin t, = V). Dividing

both sides by the basin area, a, yield daw = Qin t/a, where V water volume in cubic
meter and t is the time of inflow into the basin in minutes.

2.4. Water balance and water use efficiency
Water balance on farm level for a single irrigation event was made for both
groups based on average irrigation events. The following definitions and
calculation were used: the total volume of water (V; = Q 1) that has been delivered
into the farm during the operation hours (t) should equal the volume of water (V,)
applied into irrigated areas, plus water losses in distribution canals (Vs), and
evaporation losses (E,) as follows: Q t = V; = V, + Vi + E,. By ignoring
evaporation losses during irrigation time, the relation is reduced to the following
form: Vi =d, A + Vs where (A) is the total irrigated area and (d,) is the average
depth of water. The results of water balance calculation are listed in section 2
(Results and discussion).

Also, WUE estimation was conducted and based on the previous definitions,
where the volume of water beneficially used by plants was divided by the volume
of water delivered through an irrigation system and adjusted for effective rainfall
and changes in the water storage in the root zone. However, the actual estimation
of WUE for the period of three months to growing crops included more steps than
the simple definition. First, evapotranspiration of crop (ETcop) Was calculated
from the following relationship: ETcqp = Kc ET,  Where K is the crop coefficient
and ET, is evapotranspiration of reference crop and it has been calculated based
on Class A pan measurements of evaporation (FAO, Irrigation and drainage
paper,56). However, K values for small vegetable crops such as parsley, Egyptian
leek (allium kurrat) and radish are derived from (FAO, Irrigation and drainage
paper, 24). Then, the crop irrigation requirements (IRyq) were calculated as
follows: IRyeq = ETcrop — Pert , Where P is the effective rain. The calculated
parameters along with content of Table 2, are incorporated into Cropwat program
(version 5.7). The program output included the value of WUE for casel and case2
which are listed in the discussion.
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2.5. Cost of irrigation water

Obviously, factors that increase cost of irrigation water are the price of energy
required to pump water from deep aquifer to the ground surface and energy to
overcome friction losses in conveyance pipes. Actually, that is the case in this
work where water was abstracted from the deep aquifer (Tawilah Sandstone)
throughout a tube well with total depth (350 m), and at the surface the water had
to be transported through pipe lines covering a distance over 4000 m to reach the
farm’s storage. Then water was pumped again through the network of pipes to
designated area under pressure. Unfortunately, we were not able to obtain all the
information needed to estimate the actual cost of irrigation water. An alternative
approach was using data from a study conducted in the same area. The study
conducted by Hkweeld (2007) estimated the cost of one cubic meter of water
transported by a tanker for the same distance by 447YR/m?, at the price of 35YR
for one liter of diesel. The expenses had to be reduced by excluding the cost of
labor, drivers and other expenses and limiting the fuel cost and also reducing the
price of water at delivery point by nearly 50%. As a result, the cost of one cubic
meter was reduced to 201.85 YR.

2.6. Statistical Analysis

The standard statistical were used to estimate means of observations of application
depths and standard deviation (STDv). The coefficient of variation (CV) which
measures the relative variation of data set were also calculated, which gives the
standard deviation as a percentage of the mean (STDv /mean)100, as defined by
Miller, Freund (1985).

3. Result and Discussion
3.1. Application Efficiency in the traditional irrigation

The statistical parameters of application depth and efficiency for three consecutive
irrigation events for cropl and crop2 are listed in Table 1, which include the
minimum, maximum and mean value of applied depth, plus the coefficient of
variation (CV). The CV values for the first and second irrigation are considered
low which means that there was a less variation in the amount of water allocated
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by farmer to each basin and more uniformity in water application. However, this
is not related to the farmers skills in managing water on field level as much as to
the availability of large water inflow. On the other hand, the application efficiency
in the first irrigation was low by 31%. The reason behind this low value was the
high application depth, when the irrigation took place right after seedling, where
seeds had been laid down within 5 to 10 cm from soil surface. Farmers justified
the heavy application in the first irrigation by saying, “it was necessary to saturate
soil and guarantee a full growth of crop”. Moreover, there was a limited increase
in E, in the second and third irrigation, Table 1. Clearly, the average application
efficiency for the three irrigation events in cropl was low by 38% and showed
that farmers applied water according to water availability not to the plant need.

Table 1.
Statistical parameters of application depth and efficiency for six irrigation events.

Irrigation  Parameter n  Min Max Mean STDv CV% E,
%

Cropl First dy (mm) 24 77 102 90 17.7 19.7 31
Second dy (Mmm) 25 65 94 78 15.3 196 40
Third* dy (mm) 23 63 89 69 16 275 43
Crop2 second dw (mm) 18 43 89 68 14 214 46
Third dy (Mmm) 17 61 103 81 11 139 42
fourth dy (Mmm) 18 59 122 86 18 206 38

d., =application depth, n= sample size, Min=minimum, max =maximum, STD =standard
deviation,

CV=coefficient of variance, E, =application efficiency.

* irrigation took place while it is raining

3.2. Water Management on Farm Level

Water balance of the farm that had been constructed for casel and case2 are
shown in the Table 2, where the values of the listed parameters show a difference
in water management for both cases. The total water volume that have been
delivered into the farm for case2 exceeded casel by nearly 56%, whereas, the
gross irrigated area of both cases was almost the same. The difference in the size
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of net irrigated area was resulted from the area occupied by the distribution canals
and divided lines between basins; this reflect the different approach of land
preparation (for irrigation) for both cases, Alsanabani (2003).

In both cases, farmers tried to have a maximum discharge of the system
regardless of the capacity of distribution canals in the farm. Farmers in casel used
to divert the whole inflow into one field a time. This helps in reducing losses in
the distribution canals (Table 2), and decreasing the advance time in each field,
minimizing the application depth. In case2 the farmers tend to have a maximum
discharge of the system, but they did not divert the whole inflow into one field;
instead they split the inflow into two unequal sizes and irrigate more than one
field in the same time. This led to an increase in irrigation time in each field and
led to more losses.

Table 2.

Water balance of the farm for an irrigation events (average).

Parameters Unit Casel Case2
Operation hour of irrigation system hr 55 8.5
Discharge Rate m*/hr 66 66
Total water delivered into the farm m? 363 561
Losses in distribution canals m? 34.4 56.55
Water applied into irrigated area m? 342.6 505.45
Gross irrigated area m? 8587 8549
Total area occupied by canals, divided lines m? 1312 1520
Net irrigated area m? 7275 7029

m°®= square meter, m>= cubic meter, hr = hour

3.3. Effect of water demand management

Clearly the results that have been listed in Table 2, and Table 3, demonstrate the
effect of water demand measures in water conservation. In casel, the partial
WDM measures influenced the farmers’ behavior to conserve water use, where
WUE reached about 55%. However, the figure of 55% is still low, where the
partial water demand measure has a limited effect. A combination of two demand
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measures, for instance an economical or a technical measure along with a direct
water flow will achieve a higher value of WUE. In case2, the WUE was low by
41%, and the reason behind this pattern of water use is related to the absence of
water demand measures, more than that the farmers were given a full access into
irrigation system with respect of operation hours and discharge size. The
questions posed are that why DMW measure were not applied in case2, and why
the farmers gave up their background in conserving water use. Unfortunately,
Organization’ management hold the answers for these questions.

Table 4.
Water use efficiency for the growing crops
Total water applied  Water used by plants Water use
into cropped area Efficiency
m® m® %
Case 1 4072 2338" 55
Case 2 5665 2322 41

m?® = cubic meter
*Included effective rain

3.4. Who paid the Cost of irrigation water?

The cost of irrigation water based on the price of diesel fuel (35YR/l) was
201.8YR/m>. The total cost of irrigation, 452951YR per month was obtained by
multiplying the cost of one cubic meter of water by the total amount of water
delivered into the farm, 2,244 m® Table 4. Since the organization received a
monthly payment of 35,000YR, this amount would cover nearly 7.7% of irrigation
cost, but the contract indicated that this amount was allocated for the land tenure,
and there was no mention about sharing the cost of irrigation water, volume of
water that should be delivered, or the operation hours of irrigation system. For no
clear reason, the cost of irrigation water was discarded by the organization’
management, and also, did not give consideration for the water quality and used it
to irrigate vegetable crops, although it has the specification of drinkable water
which is more profitable.

Table 4.
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Total cost of irrigation water delivered into the farm per month.

Parameter m>/mo. Parameter YR/mo. YR/m®
Water delivered 2244 Cost of irrigation water 452951.4 201.85
to the farm Received by the 35,000 * 15.6

organization

YR= Yemeni Rial (100 YR ~ 0.5 $)
m®= cubic meter, mo.= month
*Source: the signed contract

4. Conclusion

The study found that farmers in both cases have practiced traditional irrigation,
and grow the same crops on the same area, but demonstrated a different pattern of
water management on farm level. This is because they did not have an equal
access into the irrigation system and also had a different background in
cultivation. Nevertheless, the study concluded that water demand measure
(WDM) is important to increase water use efficiency (WUE) on farm level in the
traditional irrigation. In case2, WUE was only 41% due to the absence of WDM,
whereas in casel the value of WUE was higher (55%) as a result of applying
partial water demand measure. However, the last value is still low, and showed
the limitation of one demand measure such as the direct control of flow into the
farm. A combination of two demand measures, for instance an economical and/or
a technical measure along with the direct control of water flow should be
considered to achieve a higher value of WUE.

Also, the low application efficiency (38%) indicated that farmers applied
water according to the water availability not to the plant need. Furthermore, the
study found, under this type of arrangement and condition, farmers in both groups
and regardless of their background had no concern to save water; their priority
was using water as much as they can to increase crop production per unit area and
make some profit. Unfortunately, the study concluded that there was miss
management of water resource during the land tenure arrangement which lasted
three years and the organization did not gain economic benefits and no research
was conducted except this work.
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Abstract

Two experiments were conducted at the Faculty of Agriculture -
Sana'a University during the winter season 2016/2017 to study
the effect of adding phosphoric acid on the phosphorus
availability, chemical properties of the soil and the production of
barley. Hordeum Vulgare L. 7 phosphoric acid (0%, 0.5%, 1%,
1.5% 2%, 2.5%, 3%) were randomly distributed in three
replicates and RCD was used. The results were statistically
analyzed using variance analysis and LSD at a significant level
(5%). Results showed that the addition of phosphoric acid
resulted in increasing the soil content of phosphorus compared to
the control and the concentration of phosphorus reached 1.7 mg /
kg soil. The treatment was higher by 3% and significantly higher
than the rest of the treatments. The results showed that the plant
uptake of phosphorus was 1.5%. As to the chemical properties of
the soil after planting, the results showed that the addition of
fertilizer at 3% concentration had a greater effect on reducing
pH, salinity and calcium carbonate to 6.5, 0.5 ds / m, 10%
respectively, 81%, 71% and 83% respectively. And the
improvement in chemical properties of soil Li increased the
readiness of micronutrients (iron, manganese, zinc), which
reflected positively on the growth and production of barley crop
and the transaction was 1.5% higher in terms of a significant
increase in the spread and productivity of grain roots. In the
laboratory experiment for the study of phosphorus adsorption,
the results showed that Frendelkh and Langmuir demonstrated
the high ability of the studied soil to capture and absorb
phosphorus.

Keywords: Phosphoric acid, Calcium carbonate, barley, Micro
elements,
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Introduction:

The Yemeni soil suffers from the problem of high calcium carbonate,

especially in the mountainous regions where the percentage of calcium carbonate
is 16% (Almsawa and Magrebi, 2009). In his study of some types of Yemeni
soils that have a high percentage of calcium carbonate, Al-tawki (1999)
described the ability of these soils to fertilize and stabilize phosphorus in the soil
and the lack of plant benefit. Bumatraf (1990) and ecsad (2002) indicated that
most of the soils in Yemen are calcareous soils and calcium carbonate is between
5- 45%. This is due to a lack of phosphorus readiness, which has stabilized the
phosphorus component despite the quality of the soil in Yemen at an average
level (Al-Ramah, 2000). In his study of some of the physical and chemical
properties of the soil of the farm at Faculty of Agriculture, Sana'a University, he
found that the soil content of phosphorus is 18.13 ppm.
Phosphorus is reduced to oxidation, and the images of dissolved phosphates
rapidly turn into an invalid image depending on the soil type and acidity number.
In alkaline soil, calcium is reacted with the low-soluble calcium phosphate,
which only takes 25-30%. This causes considerable financial burdens on farmers
(Hinsinger, 2001) and (Rather and Doering, 1983).

The effect of adsorption on phosphorus readiness is reduced by reducing
its concentration in the soil solution. Therefore, the decrease in phosphorus
propagation is expected. When phosphate fertilizer is added to the soil, a portion
of the phosphate will be stabilized and the other part will be deposited in an
unfertilized form, (Lindsay and Amidi , 1979). Most of the traditional methods
of measuring phosphorus readiness are no longer sufficient, so it is necessary to
shift towards thermodynamic and Kkinetic concepts to be able to give a
comprehensive and broad perception of the process of adsorption and release
from soil the properties controlling their ability to absorb phosphorus (Barrow,
1978).

Due to the lack of studies on phosphorus adsorption, this study was conducted to
study the absorption and stabilization of phosphorus in the soil and the effect of
adding phosphoric acid on the growth of barley plant.

Objectives of the study:

[1 The possibility of using adsorption equations to find the phosphoric
requirements of phosphorus.

(] To study the readiness of phosphorus in soil.

[1 To study the effect of the addition of phosphoric acid on the readiness of
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phosphorus and some soil properties and the growth of barley plant.

Materials and methods:

The first experiment was carried out in the chemistry laboratory of the
Department of Soil and Water, Faculty of Agriculture, Sana'a University, to study
the effect of adding phosphoric acid at different levels on phosphorus adsorption
in some Yemeni soils with high content of calcium carbonate. The other
experiment was carried out in the glass house of the college to study the effect of
adding phosphoric acid 864, (H3po4) on some chemical properties of soil and some
traits of growth of barley plant Hordeum Vulgare L. The chemical and physical
analysis of the soil sample was carried out and the application of the phosphate
adsorption experiment with a weight of 5 x, soil was applied in a 125 1, flask and
100 mL of phosphoric acid was added in concentrations 0%, 0.5¢, 1o, 1.5¢, 2%,
2.5¢, and 3y, for every one. They adsorbed the pendants using electrolysis, filtrated
with the filter paper 40 mm, and took the leachate to estimate the dissolved
phosphorus in the blue way, (Olsen et al., 1954). The amount of phosphate was
calculated by subtracting the amount of phosphate in the leachate from the added
quantity, taking into account the amount of phosphorus already present in the soil
to describe the relationship between adsorption phosphorus and phosphorus in
leachate by adsorption equations (Freundlich and Langmuir).

The barley experiment was carried out on the same soil sample and three
replicates per treatment were distributed according to the number of fertilizer
levels added in the adsorption experiment, including the control treatment, and the
soil was weighed at a rate of 5 kg per pot. In addition, nitrogen fertilizer (urea
46%) was added 0.36 gm\ unit. After three weeks of seedling, phosphoric acid
HsPo4 was added with two different batches. The first batch was three weeks after
the date of germination and the second batch at the beginning of the plant branch.
Determination of pH of soil solution was made by using pH meter and electrical
conductivity using EC-meter in soil extract 1: 1. Organic matter OM was
evaluated in a way (walkly, 1947) using wet oxidation method of potassium
chromate in acidic medium, (Olsen et al (1954) using sodium bicarbonate solution
at pH 8.5. The spectrophotometer was used with a length of 882 nm, potassium +
K and sodium Na +, using ammonium acetate. The Flame Photometer was
measured with a wavelength of 767 nm for potassium and 589 nm for sodium.
Calcium Ca2 + and Mg2 + (M) dissolved in the EDTA, ( Richards, 1954)
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Equations used in the adsorption experiment:
Langmuir simple
The constants of (k, b) were extracted using the following linear formula

1_1 .1
x kbc b
whereas

= X Amount of phosphate per unit and soil weight (ng™ kg)

¢ = concentration of phosphate measured in leachate (ug.m-1)

b = maximum amount of adsorption (ng.g ™)

K = constant equation and expresses the bonding energy

The linear relationship between 1 \ ¢ and 1 \ x is obtained by a straight line. In

the calculation of the intersection, the constant b, which represents the maximum

amount of adsorption, is obtained.

Greater adsorption of phosphorus was estimated by equation:
X=KCb/(1+KC)

Freundlich Equation
The constants (K, B) were extracted using the following linear formula:
Logx=Logk+b Logc
whereas:
= x amount of phosphorus per unit weight of soil (ug . gm™%)
= ¢ phosphate concentration in leachate (ng . ml ™)
=k, b equation constants
The linear equations found the relationship between the added concentration of
phosphorus and the amount of phosphorus diluted using the Excel program.
Therefore, the greater adsorption was estimated according to the Freundlich
equation and the relationship between the added concentration and the greater
adsorption was determined:
X=kch

Morphological characteristics studied
Plant height (cm) from the surface of the soil to the end of the longer blade
Number of steals (number / plant)
Roots spread area (cm ?)

The prevalence of roots was determined by Tennant (1975), Marsh (1971) &
Head (1966) using the following equation
R=3.14* K (N\4) cm?
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= K The area covered by the root on the graph sheet
N = root root length
Production (gm / pot)

The weight of 100 grains was obtained, and the following equation was used to

calculate the production of each pot.
Production = Number of spikes * Number of seeds per spike * Weight of 100
tablets.
Concentration of plant phosphorus (mg / g dry matter)
Using the yellow method and the spectral wave spectral analysis device of 410

nm ICARDA (2003)
Chemical properties of soil studied after agriculture

The chemical analysis of the soil after planting was done to determine the effect
of the addition of phosphoric acid on some chemical properties of the soil,
including acidity and soil pH, electrical conductivity EC, CaCOj ratio, ready
phosphorus, micro elements (Fe, Mn, Zn) according to the above methods.

Statistical analysis of data

The data were statistically analyzed using the least significant difference
(L.S.D) at 5% significance level using statistical analysis program SPSS, Steel
(1980).

Results and Discussion:

Effect of phosphoric acid on some chemical soil properties

Phosphorus Facilitator:

The results of the statistical analysis table (1) showes that the addition of
phosphoric acid at different levels to the soil resulted in a significant increase in
the concentration of phosphorus in the soil by increasing the level of addition
compared to the control. Treatment 3% was the highest concentration of
phosphorus in the soil at 1.731% followed by treatment 2.5%, which gave a value
of 1.54% and the increase rate was 157-140% for the two treatments respectively
compared to the witness. The treatment 0.5% is the least concentration of
phosphorus facilitated in the soil where it gave a value of 0.154% and a significant
difference compared to the treatment of the observed phosphorus concentration
with the value 0.0011%. Significant differences were found between the addition
coefficients (0.5%, 1%, 1.5%, 2%, 2.5% and 3%) added to the soil among them.
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Table (1): Effect of addition of phosphoric acid (H;PO,) in phosphorus facilitator (%6)

Focus% 0 _ 0.5 1 1.5 2 2.5 3
Averag% 0.00117 015"  036° 0.85% 099° 1.54° 1.73°
L.S.D 0.09

Similar letters indicate that there are no significant differences between the Treatments
The different letters indicate significant differences between the Treatments

Concentration of micro elements in soil (img/«g):

The results of the analysis table (2) shows that (10) to the moral effect of
the fertilizer in increasing the readiness of the micro elements by increasing the
level of addition compared to the control. The treatment recorded 2% high
concentration of iron and manganese with an average of 7.8 for iron and 6.4 for
manganese mg / kg respectively, (0.5%) and 1.5% (1.5%), respectively. The
highest concentration of iron was 5.8 mg/ kg and a significant difference compared
with the treatment of 3.9 mg / for manganese compared to the comparison
treatment with a mean concentration of zinc with an average capacity of 4.7 g kg.
The treatment 2% was given the lowest concentration with an average capacity of
2.9 mg/ kg by a significant difference compared to the comparison treatment which
was an average capacity of 1.9 nq/ kg While the rest of the transactions (0.5%, 1%,
1.5%) had significant differences compared to comparison treatment.

Table (2): Effect of addition of phosphoric acid on the readiness of Micro elements- mg / kg

Focus% Average mg\kq
Iron zinc Manganese

0 3.9¢ 19°¢ 3P
0.5 4.4 2.1°¢ 3.3°
1 5.1 > 2.2¢ 3.7°
1.5 5.8° 2.4°¢ 4.1°
2 7.8°2 29° 6.4°
2.5 8.1° 4.7° 6.6°
3 8.7°2 49° 6.9°
L.S.D 1.3 0.58 0.88

Similar letters indicate that there are no significant differences between the Treatments
The different letters indicate significant differences between the Treatments

Soil reaction (pH):
The results of the statistical analysis (Table3) indicate that the addition of
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phosphoric acid at different levels reduced the pH of the soil solution by
increasing the additive levels compared to the control treatment. The 3%
treatment gave the highest effect in reducing the pH reaction. Treatment 0.5%
showed a lower effect in reducing the reaction of soil solution, with a value of 7.6
and a significant difference compared to the control treatment. We note that there
are significant differences between the (0.5%, 1%, 1.5% and 2%) coefficients
between the two groups. There were no significant differences between the level
of addition (2% and 2.5%) and between 2.5% and 3%.

Table (3): The Effect of Addition of Phosphoric Acid on the Soil Interaction pH (1:
1)

Focus% 0 0.5 1 1.5 2 2.5 3
Average 8f 76e 7d 7.2°¢ 6.7° 6.6 %" 6.5°
L.S.D 0.09

Similar letters indicate that there are no significant differences between the Treatments
The different letters indicate significant differences between the Treatments

Electrical conductivity EC ds/ m:

Table (4) shows that the addition of phosphoric acid at different levels to
soil has reduced the degree of electrical conductivity of the soil solution (EC) by
increasing the addition levels to a certain extent. The ratio of 1.5% was the highest
effect in reducing the electrical conductivity of the soil solution by giving a value
of 0.5 dsi / meter by a significant difference compared to the treatment of the test
which had an electrical conductivity of 0.7 dsi / m. The coefficients of 0.5% and
1% did not register any significant differences in reducing the electrical
conductivity of the soil compared to the witness. We also note that there are no
significant differences between the coefficients (1.5%, 2%, 2.5% and 3%) among
them. No effect was observed (2%, 2.5%, 3%) in reducing soil conductivity
between them.

Table (4): Effect of Addition of Phosphoric Acid on Electrical Conductivity EC (gq\ m)

Focus% 0 0.5 1 1.5 2 2.5 3
Average gm  7° 6° 0.55° 0.5° 0.5° 0.5° 0.5°
L.S.D 0.022

Similar letters indicate that there are no significant differences between the Treatments
The different letters indicate significant differences between the Treatments

Calcium carbonate (CaCO3%):
The results (Table5) indicate the positive effect of the added fertilizer in
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reducing the percentage of calcium carbonate in the soil to a certain extent. The
treatment was 2% with the highest value in the reduction of calcium carbonate
with a value of 10% followed by treatment 1.5, which gave a value of 10.13%
compared to the treatment of the test in which the proportion of calcium
carbonate 12%, while the treatment 0.5% gave less value in the reduction. The
percentage of calcium carbonate was 11.5% with a significant difference
compared to the treatment of 12%. There were no significant differences
between the coefficients (2%, 2.5% and 3%) among them.

Table (5): Effect of adding phosphoric acid on calcium carbonate (%)

Focus% 0 0.5 1 1.5 2 2.5 3
Average s, 12 ¢ 11.5¢ 105°¢ 101°% 10° 10° 10°
L.S.D 0.14

Similar letters indicate that there are no significant differences between the Treatments
The different letters indicate significant differences between the Treatments

Effect of adding phosphoric acid on some barley plant characteristics

Roots area (cm?):

The results of the statistical analysis table (6) shows that the treatment
1.5% was the highest of the root values. Root spread was 113 cm?, followed by
2% treatment. It gave a value of 97.33 cm? for root propagation while the
treatment 0.5% gave 60 cm? and a significant difference compared to the
treatment of the witness, which gave the value of the capacity of 46.1 cm? .
There were no significant differences between the addition of coefficients (2%,
2.5% and 3%) among them. And transactions were between 0.5% and 1% among
them.

Table (6): Effect of adding phosphoric acid on root area (cm ?)

Focus% 0 0.5 1 1.5 2 2.5 3
Average .., 46.1° 60°“  70b°¢ 113° 97° 81° 82 "¢
L.S.D 15.89

Similar letters indicate that there are no significant differences between the Treatments
The different letters indicate significant differences between the Treatments

Production quantity (gm / unit):
The results of the statistical analysis table (7) shows that the treatment
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exceeded 1.5% with the highest value in the increase in production. The
production value 19.8 g / unit was converted to tons compared to the area of the
pot, which is equal to 438.43 cm?. Converted to hectare and then compared to the
production of tons in Sana'a and Dhamar, it gave the equivalent of 4 tons / ha,
equivalent to four times the production of barley according to the agricultural
statistics for the production of grain in the Republic of Yemen 2013 which stated
that the rate of barley production is 1.2 tons / ha in the basin area of Sana'a and
also the region of Dhamar, followed by 1% 18 g / unit with a significant
difference with the treatment of the witness when the quantity of production in
the treatment was 2.5% whereas it gave a value of 15 g / unit compared to the
treatment before it and a significant difference compared to the treatment of the
witness whose production was equal to 3 g / . There were no significant
differences in the addition of coefficients (2%, 2.5% and 3%) among them.

Table (7): Effect of adding phosphoric acid on the quantity of production (gm /
unit)

Focus% 0 0.5 1 1.5 2 2.5 3
Average gmuit 3¢ 16 ™ 18 1987 17.6* 15°°¢ 8.6°
L.S.D 3.27

Similar letters indicate that there are no significant differences between the Treatments
The different letters indicate significant differences between the Treatments

Number of branches:

Table (8) shows that the addition of phosphoric acid to the soil has led to a
significant increase in the number of broths compared to the treatment of the
witness, where there were three branches recorded of each plant compared to the
treatment of the witness, which recorded only one branch of each plant. The
table also shows no differences (0.5%, 1%, 1.5%, 2%, 2.5% and 3%). There
were three branches per plant in all added acid concentrations. This may be due
to the important role that phosphorus plays in increasing plant branching as a
atalyst for cell division.

Table (8): Effect of adding phosphoric acid on the number of plant branches

Focus% 0 0.5 1 1.5 2 2.5 3
Average 1° 3° 3° 3° 3° 3° 3°
L.S.D 0.0007

Similar letters indicate that there are no significant differences between the Treatments
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The different letters indicate significant differences between the Treatments

Concentrate phosphorus in the dry matter of the plant%:

The results of the statistical analysis showed in table (9) that the addition
of phosphoric acid to the soil at different levels has increased the proportion of
phosphorus in dry matter of dry plant to a certain extent. The results showed that
the concentration of phosphorus in the dry tissue compared with the treatment of
the concentration of phosphorus was 0.005% with a value of 0.35%. It is the
optimum concentration of phosphorus in the plant. Plant culture ranged between
0.2% and 0.4% according to al-Qardaghi (2006), while the treatment recorded
1.5% of the highest concentration of phosphorus in the dry tissue of the plant
where it gave a value of 0.67%. This may be due to the highest percentage of
increasing the absorption of phosphorus from soil table (10) but with a non-
significant difference compared to 0.5% treatment. The 2% treatment followed
with a value of 0.65%, while the percentage of phosphorus in dry plant tissue
decreased in the treatment of 2.5% and 3% due to the lack of root spread in these
proportions, but with a significant difference compared to the treatment of the
witness.

Table (9): Effect of the addition of phosphoric acid on the concentration of phosphorus in
the dry matter of the plant (%)

Focus% 0 0.5 1 1.5 2 2.5 3
Average% 0.005° 0.35° 0.39° 0.67° 0.65? 0.64° 0.52°
L.S.D 0.34

Similar letters indicate that there are no significant differences between the Treatments
The different letters indicate significant differences between the Treatments.

Laboratory experiment (phosphorus adsorption in soil)

Phosphorus adsorption according to Frendelch equation:

Figure (1) shows the relationship between phosphoric acid additive levels and
the higher adsorption values of frindelakh. We note an increase in the higher
adsorption values by increasing concentrations added to the soil. The treatment
3% recorded the highest value of soil adsorption of phosphorus added to the soil
and this explains the unavailability of phosphorus in the Yemeni soil, no matter
how great the addition because it is falling on the surface of soil granules which
is negative and undesirable because the plant benefits from only a few
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phosphorus added as it is confirmed by carbonate Calcium.
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Figure (1) The relationship between the amount of phosphate added and the greatest soil
adsorption by Langmuir

Phosphorus adsorption according to Langmuir equation:

Figure 2 shows the relationship between the amount of phosphorus added to the
soil and the values of the greater adsorption increase of phosphorus in the soil
with increased levels of addition of phosphoric acid. This is due to the high
percentage of calcium carbonate in the soil that caused the capture and adsorption.

[, 2019 ( sle) (ousludt dloxelt ) SN Saalt el el asaiity paded m:..;i@]




""Adsorption and Fixation of Phosphorus in the Soil and

[ Lila Hefdh-Allah Gareed AL-Ansi the effect of adding Phosphoric acid on Barley Growth™ ]

0.9
0.8
0.7

Graet adsorption | 0.6 |

0.5
04
0.3}

0.2}
0.1}

0
0.5 1 1.5 2 2.5 3

Concentrations

Figure (2) The relationship between the amount of phosphate added and the greatest soil
adsorption by Langmuir

Conclusions:
Based on the results of the study, we conclude the following:

The use of phosphoric acid has led to the reduction of calcium carbonate
and improve soil properties, especially the availability of phosphorus and
micro elements as a result of reducing the pH of soil solution.

When testing the adsorption of phosphorus to the soil using the adsorption
equations of Langmuir and Frendlach, it was found that there is a high soil
ability to absorb phosphorus due to the increase of calcium carbonate in the
studied soil.

The ddition of phosphoric acid led to the positive effect on plant growth,
which increased the number of stools and spread of roots and this led to an
increased production.

The high levels of phosphoric acid led to the tendency of the plant towards
early flowering and thus obtaining an early production.

Recommendations:

We recommend using the concentrations 1.5% and 2% used in the
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experiment and the amount of phosphoric acid parallel to these ratios for their
effectiveness in improving the properties of the soil and accelerating the
process of flowering and production of the plant and thus overcoming the
environmental conditions and the length of seasons.

We also recommend farmers and researchers to use fertilizers with a
physiological acidic effect in the Yemeni soils with the aim of improving the
readiness of phosphorus and other elements, especially the minor elements, as
these soils cause some of the plant nutrients to be stabilized.

We recommend further studies in the use of chemical equations,
especially the adsorption equations for the rest of the nutrients.

We recommend to expand the study of the stabilization of phosphorus in
Yemeni soils due to the large problem of phosphorus due to high calcium
carbonate.

We recommend conducting confirmation field experiments for the same
treatments.
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