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ABSTRACT

Hazelnut is one of the most important agricultural products of Turkey. Several fungal diseases are
threatening hazelnut. Nut cluster bliglaiLsed by Biwytis cinerea is an important disease that affects the yield
directly and most of the cultivars grown mainly in Turkey is susceptible the disease. With the purpose of
contributing its management, this study was conducted in vitro to detern@neffect b some chemical
(Fenhexamid, Cyprodinil+Fludioxonil, Pyraclosto bi n+Boscal i d, Pyrimethanil,
biological fungicides (Bacillus subtilis 1.34 g/l QST 713, B. subtilis Y1336) on mycelial growth and conidial
germination of hig pathogerd B. cinerea isolates derived from diseased nut clusterszelma. EGo values
(eg/ ml), the effective concentration for a 50% re
of fungicides. The concentration of fungicide at wttlod conidiagermination showed complete inhibition
was considered as mimium inhibitory concentration (MIC) of fungicide. Mycelial colony development was
i nhibited completely by Pyraclostrobin+Boscacad id a
Kmak af r ogiml dbses. leeast E6€value was obtained with Cygdinil+Fludioxonil against isolate 2.

Regarding biological fungicides, while B al ues of Bacil l us subtilis Y13
170. 21 eg/ ml on cively,f areBhcahdu?, subspéeis 1.34 g/l
and 6,42 g/ ml . MI C values were 1 &g/ ml for Cypro
| prodi one and Kmazal il 10 eg/ ml 1849l QF é18.ICenidia mi d ,

germination was observed at all doses of Btiisly1336.
Kewwords: Hazelnut, Botrytis cinerea, fungicides, £MIC, management

INTRODUCTION

Hazelnut Corylus avelland..) is one of the most important tree nut crops inkéyr Withthe 675
thousand tonnes production quantity Turkey is the firsducer andexporter in the World (FAO, 2017).
Growing hazelnut is the ma@gtonomiaactivity for nearly 400,000 householdsder the form of family farms,
about 2 million peopleéntheBlak Sea Region of Turkey (Tanr éver miKk

Insect pests, diseases, environmental factors, and faulty growing techniques can be major constraints for
hazelnut production varying by gotries and years. In Turkey most important hazelnsgadies knom for
many years are bacterial blight causecKapthomonas campestgs. corylina, root rot caused b&rmillaria
melleaand Rosellinia necatrix) powdery mildewcaused byPhyllactinia gutata, branch cancer caused by
Nectria galligena, mosaidisease cased by Apple Mosaic Viruaut cluster root caused Ionilia coryli,
M. fructigenaandBotrytiss pp. (Bremer 1948E¥zt¢rk 1950, Kren 197
ve HawmcE®»9-B? kAhrelnéet. al. 2004; Akbaxkx et al. 2005;
to these important one®homopsissp., Fusarium spp., Trichothecium roseumPestalotiopsis guepinii
Epicoccumsp. andAlternaria raphani, A. alternataColletotrichumspp, Fusicoccumsp. andErysiphe
corylacearumwere reported as disease agents of hazeBraim{er 1948 ¥ z1t 95 k; Yeér ¢t et
Karaca andrper 2001; Sezer and Dolar 2012a, 2012b, 2015, 2018; Sezer et al 2017). Amongtieak o
of an emerging disease, powdery mildew causeBriggiphe corylacearurhas been observed on cultivated
C. avellanan the Blak Sea Region recently (Sezer et2d117). Before that, in Turkey, it was suggested that
nut cluster blight caused IBotrytis cinereavas the most important and the most prevalence disease agent for
hazelnut fruit clusters in Ordu, Giresun and Trabzavipces. In a study conducted in 30®009, infected
orchards rate witBotrytis cinereavas 64.00% in Trabzon, 85.82% in those provinces respectively and most
of the cultivars grown mainly in Turkey is susceptible the disease (Sezer and Dolar, 20t2akek
blightening and rotting ofut clusters and so that affects the yield directly.

With the purpose of contributing its management, this study was conducted in vitro in 2013 to determine
the effect of some chemical (Fenhexamid, Cyprodinil+Fludioxdhraclostrobin+Boscalid, Pyrimethig
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|l prodi one, Kmazal i | Bacibus subtilisl.3d b/loQeT €13 anB. fubtilisgril38a6) ahe s (
mycelial growth and conidial germination of high pathogdhicinereaisolates derived from diseased nut
clusters of hazelnut. Bgv a | ugnd), tHeeffective concentration for a 50% reduction of mycelial growth
andminimum inhibitory concentratiofMIC) of fungicidewere determined in the presence of fungicides.

MATERIAL AND METHOD

Fungicides
Commercial formulation of fungicides were us€ihble 1) and all fungicide concentrations are
expressed as active ingredient (eg/ml) at the stu

Table 1.Fungicides used in the study

Active ingredient Trade name Formulation
Fenhexamid 500 g/| Teldor SC 500 SC
Cyprodinil+Fludioxonil Switch 62.5 WG WG
37.5%+25%

Pyraclostrobin+Boscalid Signum WG WG
6.7%+26.7%

Pyrimethanil 300g/I Mythos 250 ml SC
Iprodione 50% Rovral WP 50 WP
Kmazal il 500 g/ Macal50EC EC
Bacillus subtilis1.34 g/l QST 713 Seranade ASO SC SC
Bacillus subtilisY1336 Biobac WP WP

Isolates and media

Two high virulentB. cinereaisolates derived from nut cluster of hazelnut with blighted symptom at
previous studies. The isolates were kept on potat
the effect on mycél growth and spore germination were conducteMiimal Medium (MM) forB. cinerea
containing per litre: glucose 20 g, asparagine 1,5gPC: 1 g, MgSQ7H.0 0,5 g, FeCl0,1 g, yeast extract

19, difco bacto agar 20 g. After sterilisation, 0,3gstrapty ci n sul f ate per |liter we
and Delen 2000; K°yc¢ et al. 2012).

Effect of fungicides on mycelial growth

Fungicides were evaluated withrespeantp c e |l i al gr owt h at doses of 0.

ingredient/ml.Sto k s ol uti ons of fungicides (20000 g [/ ml)
713 that have the low active ingredient detisity were prepared in sterils@kdiwater. Dilutions were made

from stock solutions to obtain the desired dosé& he final dilution for each dose was obtained by adding
fungicide solutions to 100 ml of medium cooled te#® A C. The 4 mnB. anereatalen er d |
from the @ge of the 2430 hours old cultures which were developed on MM medium at thendaekplaced

with the surface mycelium face down on Petri plate containing fungicides-amanded control. Six

replicates were used per treatment. The petri plates werébirct ed i n t he dar k at 23 A
measured after three daysinaubi on ( Bur -ak and Delen 2000). Obtai
4 mm (the agar disk diameter) were recorded and % inhibition values of fungal development addangic

were determined according to control using the Abbott formula, inhibitor®)i T) / C] T 100,

and D represent mycelial growth diameter in the control and fungicides amended Petri plates, respectively
(Abbott 1925). Logarithmic values dhhibition percentage values and fungicide doses were subjected to
regression artgsis in Minitab package program and 50% inhibition dosesdEXfungicides were calculated
from the obtained regression equajtliwn30Q¥) Jjit ve

Effect of fungicides on spore germination

In order to determine the efft of fungicides on spore germination, Mininkdedium containing
different doses of fungicides were prepared as indicated above section. Inoculations were performed by
shaking spores (with the help of a corcep) from mycelial piece taken from tdayKdolonies grown under
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the light for abundance sporulation to MM. Afterwards, these petri plates were allowed to incubate for one day
at 23 AC and ger mieachpetri plate (counting 10 corfidia/pgtriplate) sverdé determined

at the end ofhe incubation period. It was accepted that if the germination tube tube size was about the twice
the size of the spore itself, the conidiospor germinated. After this éealupetri dishes were left under the

light for seven days and colony developnsefibm germinated conidia were observed. Some conidia was
evaluatedasneger mi nated i f the colony devel opment was nc
2007).

RESULTS and DISCUSSION

Least EGovalue, 8X10 wereobtained with Cyprodinil+Fludionil against isolate 2. Second bestEC
value, 1.1X16, were obtain with Pyrimethanil against isolate 1. Regarding biological fungicides, whie EC
values oBacillus suliisY1 336 were high as 64.57 ¢g/ ml avelyd 170.
For Bacillus subtilis1.34 g/l QST 713 values werelowe | at i vel y ast27 e91 md g/ mle sar
(Table 2).

Table 2 C of Logarithmic values dhhibition percentage values and fungicide doses and \Ellies
of fungicides

Fungicides Isolates | Regression equation ECso( € g/ 1
. 1 Log Y=-5,60 + 0,102 X 0,316
Fenhexamid 500 g/ 2 Log Y =-3,79+00814 X |1.905
Cyprodinil+Fludioxonil 37.5%+25%) | tﬁg v 2’382 N 8}%2 X 8’8888208
1 LogY =-3,47 +0,0478 X 0,083
Pyraclostrobin+Bosda 6,7%+26,7% 2 Log Y =-4,91 + 0,0622 X 0,0158
. . 1 Log Y =- 13,7 +0,155 X 0,0000011
Pyrimethanil 3009/l 2 Log Y =-3,48 +0,0518 X |0.1288
. 1 Log Y =- 3,69 + 0,0491 X 0,05
O i) ) )
Iprodione 50% 2 LogY=-318+00433X  |0,0966
. 1 Log Y =- 1,43 + 0,0284 X 0,977
Kmazalil 500g/l > LogY=-162+00315X  |0.9015
. . 1 Log Y =0,0205 + 0,0171 X 7,5076
Bacillus subtilis1,34 g/l QST 713 5 Log Y =-0,0828 + 0,0178 X 6.4151
. - 1 Log Y = 0,625 + 0,0237 X 64,5654
Bacillus subtilisY1336 > Log Y = 0,536 + 0,0339 X 170,2159
Y: Doses of fungicides (eg/ ml), X: % inhibitior
MI C values were 1 gg/ ml for Cyprodinil +Fl udi ox
and Kmazal il 10 eg/ ml for F e nfangigidesBisdbiilislB4g/lQeTet han

713. Conidia germination was observed at all dag®. subtilisY1336 (Table 3).

Regarding EG values and MIC valueB. cinereaisolates derived from nut clusters of hazelnut are
very sensitive to all chemical furmlesand oneof the biological fungicidesB. subtilis1.34 g/l QST 713.
This shouldbe taken into account in field studies for control of the disease
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Table 3. Effects of fungicides on spore germination

Doses
10 50 100
Control |0, 5 1 e©9g5 edeg/ neg/ neg/n

Fungicides Izolates| Spore germination rate (%

1 100 99 79 66 38* 30* 8*
Fenhexamid 500 g/l |2 100 99 75 49 39* 34* 38*

1 100 11 1* 0 0 0 0
Cyprodinil+Fludioxonil
37.5%+25% 2 100 22 11* 0 0 0 0

1 100 100 100 25* 0 0 0
Pyraclostrohi+Boscali
6.7%+26.7% 2 100 93 40 16* 0 6* 2*

1 100 100 90 30 20* 0 0
Pyrimethanil 300g/I 2 100 100 45 45 25* 19* 0

1 100 100 100 0 0 0 0
Iprodione 50% 2 100 100 100 20* 0 0 0

1 100 60 35 25* 0 0 0
Kmazal il 51(2 100 100 100 0 0 0 0
Bacillus subtilis1.34 g/I| 1 100 100 100 100 6* 0 0
QST 713 2 100 100 100 100 0 0 0

1 100 100 100 100 100 100 100
Bacillus subtilisY1336 |2 100 100 100 100 100 100 100

*Conidia germinated but no colony devolenment
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ABSTRACT

The world is suffering due to the double burden of malnutrition i.e., emateition and ovenutrition
which is increasing day by day. Laokdietary diversity and changirgdimatic scenarios are paving the way
for this severe problem. There could be many solutions to address this acute problem. However, using
indigenous minor fruit species could be the cheapest and sustainable solatidthetthis issue locally as well
as globally. To understand the existing barriers which are hindering to unlock the full potential of these fruits,
the present study was designed. To explore the nutritional potential of some selected minor fruits such as
guince, autumn olive, black raspbgand wild olive grown in Rawalakot, were collected and analysed. The
selected fruits were analysed for their physical and nutritional composition in order to priorities their edibility
for indigenous people. Various salep of selected fruits were colted from different villages of district
Poonch. Data was analysed for physical parameters such as, fruit diameter, total weight of fruit, fruit colour,
fruit firmness, chemical properties such as vitamin C, total sohatiilds, total ash content, titedtle acidity,
pH and antioxidant properties such as total antioxidants and total phenaolics. The results showed that there is a
huge potential of these crops to be promoted for commercial scale cultivation. However difdttierare
required to establisbertified nurseries, small scale value addition plants and a supply chain system for these
fruits.

Keywords:Indigenous fruits, hidden hunger, micronutrients, sustainable nutrition

INTRODUCTION

Minor fruit species are generally not known as cash crejestd their unknown and unrecognised
importance. Actually, they play an important in most of the rural communities as their farming practices as
well as lifestyle strategies are dependent on thmeigenous fruit species (Mitret al, 2008). Further, trse
minor fruit species also provide an additional source of food and nutrition for these rural people (FAO, 2009).
The reason for not recognising them as cash crops is that they actually prbigdmeion of diet and help
in achieving food security fothe local communities (Frusciantt al, 2000). They are mostly planted
alongside major crops as subsistence crops but play a key role as food crops as well as to generate additional
income for ural people (FAO, 1988). In most of the case, these minirspecies are locally grown and are
well adapted to the environmental and climatic conditions which is a huge advantage for farmers who can
grow them on a relatively low costs (Jaenicke and keal, 2008; WHO, 2002). They are also grown in
farming syséms that have been developed in the region. Therefore, they are designed to suit local conditions
and for this reason research into these species and the farming systems in which they are lrasdheed
potential to both support food security and nuinél wellbeing of grower households as well as contributing
to sustainable economic development.

MATERIALS AND METHODS

Some important characteristics such as (English name, local name, botanmealfamily name, and
traditional uses) of selected minouit species (Autumn olive, Black raspberry, Quince, Wild persimmon,
Berberis) were documented during this study. Moreover, pltygmical analysis were also conducted to
record some parametercsh as fruit wei ght ( g) titrathbte acadity (98ytamin b | e s
C (mg/100ml), pH, total antioxidanagtivity of FeSQ mglg FW), total flavonoids imol of gercentin per
100 g and total phenols (mg gallic acid per 10Quging standard methods

RESULTS AND DISCUSSION

Characteristics of selected minor fruits species

It was noted that these minor fruits species are being used traditionally for various purposes which shows
the importance of these crops in local communities. It was also observed that these minor fruits species are not
only nutritious but also have goodntial to be exploited for value added products in future (Table 1).
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The selected minor fruit species also showed appreciable levels of vitamin C, high levels of total
antioxidants and total flavonoids. Further, fruits walsoa good source of totabkible solids and titratable
acids as well (Table 2).

However, still there are considerable barriers which are causing the main hindrance in unlocking the full
potential of these species. One of the most important barridhratithese fruits have improper supply chain
system and are mostly traded locallynearby markets. Secondly, a limited research has been conducted to
explore the actual potential of these fruit species. Consequently, a limited information and knaveedge
available regarding these species which has caused a lack of awareness amaomgjtirsyabout the real
significance and potential of these indigenous crops.

Further, poor supply chains have blocked the progress made in exploiting these speciessarehlty
difficult for scientists to identify the actual potential of these spedius, resultantly even in case of those
species which had a lot of commercial potential were missed or ignored by the researchers to be exploited
further.

Due to thepoorly structured supply chains, even if any specie was commercially exploiteg imgans,
it would have not reached to the local producers for taking any benefits of commercialisation.

CONCLUSIONS

These minor fruit species are popular in local comities and are mostly consumed in areas where
they are produced. Very little fruitgeabeing sent to the main urban markets of Rawalakot or Pakistan.
Therefore, in this regard a comprehensive research studies are required to supply disease freegitarging m
to give a detailed plan for managing trees and fruits, to provide indicesatarity, to develop an optimum
system for handling, processing and packaging of these fruits after harvest. Thus, a complete value chain
approach is needed to rectifyese issues and to provide a long term solution for these species, so that all the
stakeholders involved in this whole chain are benefitted either through addressing the issue of malnutrition or
by earning some good living.
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Table 1: Botanical information and local usdselected minor fruit species
English Local Botanical name| Family name | Traditional uses
name name
Autumn Ghiani Elaeagnus Elaeagnaceaq Traditionally, flowers are used to cu
olive umbellata cardiacdiseases. Seeds are considered ¢
for cough. Oil extracted from seeds is use
treat affliction of lungs.
Black Paghnar | Rubus Rosaceae People eat black raspberry to treat stom
raspberry occidentalisl. pain and bleeding and to prevent cancer.
Quince Bhaidanal Cydonia Rosaceae Quince fruit is considered good as an a
oblongaMiller diabetic agent. Seeds are used in cu
cough, bronchitis, cong@tion, migraine
nausea, common cold and influenza.
wild Amlok Diospyros lotus| Ebenaceae | Amlok is traditionally used to treat diarrhe
persimmon
Berberis Sumbul | Berberis Berberidaceaq Leaves are used in treatment of jaund
vulgaris Roots are used irthe treatment of ey
problems.

Table 2: Physicahemical propertiesf selected minor fruit species

Fruit name| Fruit TSS Titratable| Vitamin C | pH | Total Total Total
weight | ( A B 1 acidity (mg/100ml) antioxidant| flavonoids | phenols
(9) (%) (Activity (mmol  of| (mg gallic
of FeSQ | gercentin acid per
mg'g FW) | per 100 § 100 g)
Autumn 1.55/10| 19.14 | 0.56 0.43 3.64|0.31 2.18 -
olive fruits
Black 0.24 5.32 0.35 0.47 412 - 3.80 0.72
raspberry
Quince 150.8 | 14.0 |0.43 0.40 3.43| 1.126 - 0.42
Wwild 12.14 | 15.32 | 0.49 0.62 456 1.34 4.21 -
persimmon
Berberis | 9.80/10| 12.45 | 0.67 0.71 4.32] - 3.17 0.56
fruits
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ABSTRACT

Precision agricultural is designed to increase whole agricultural production efficiency with low cast
effect while avoiding the unwanted effects of chemical loading to the environment. Precisidiuagotiers
environmental, practical and economic benefits. Precision farming potentially increase vyields, reduce
investment, decrease pollution, enhance economic efficiency, leading to better control in the production
process and more productive work ¢iwill result in higher profits. Precision agriculture was adopted a bit
slowly because of the equipment replacement cycle problems. The adoption of precision agriculture was also
profit-oriented. This short review tries to collect information about theptidn and profitability of the
application of some precision agriculture technologies. According to several previous studies, in general, the
application of precision agriculture technologies positively increase profitability.

Kewords. Economic feasibityy, precision farming, profitability, sustainability, technology adoption

INTRODUCTION

Agriculture is a complex system consisting of many concepts and relationships. Agriculture production
systems have benefited from the incorporation of technologicanadgprimarily developed for other
industries. The industrial age brought mechanization and synthesized fertilizers (also pesticides) to agriculture
(Yousefi & Razdari, 2015). However, some of the practices and technologies of agriculture not only bring
positive impacts on agricultural production but also have negative impacts, especially on the environment. The
environmental impacts of agricultural production have been an increasing concern in terms of its risk on air,
soil and water pollutions. This caozrm hal led scientists to deal with the problem of pollution and study the
environmentfriendly practices and inputs rather than traditional farming and usage of pollutant chemicals in
the form of fertilizers, pesticides, growth regulators, etc. Sustéityaitsi agricultural production, which is
meant to produce crops and animals while keeping an eye on the balance of nature, has become the widely
accepted approach of farming in the western world (Sindir & Tekin, 2002).

Precision agriculture (PA) deals Wwithe study of the application of technology to produce agricultural
products to fulfill worldwide food requirement as compare to conventional agricultural method and lower
adverse impact on environment. Precision agricultural is an integrated, infornaateb agricultural
management system that is based on several technical tools such as global positioning system, geographical
information system dan remote sensing. Precision farming is designed to increase whole farm production
efficiency with low cast déct while avoiding the unwanted effects of chemical loading to the environment
(Goswami et al., 2012).

Precision agriculture (PA) deals with the study of the application of technology to produce agricultural
products to fulfill worldwide food requiremerds compare to the conventional agricultural method and lower
adverse impact on the environment. Precision agricultural is an integrated, information and agricultural
management system that is based on several technical tools such as global posititanmageggraphical
information system dan remote sensing. Precision farming is designed to increase whole farm production
efficiency with low cast effect while avoiding the unwanted effects of chemical loading to the environment
(Goswami et al., 2012).

Prevous reports showed that precision farming has the potential for enhancing farm incomes and exert
a positive influence on livelihood security. Precision farming has proved globally its potential to maximize the
effectiveness of inputs. It can potentiallgduce investment, decrease pollution and enhance economic
efficiency, leading to better control in the production process (Franco, 2013). This short review tries to collect
brief information about the adoption and profitability of the application of soreeisjpn agriculture
technologies.
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Adoption of Precision Agriculture

Krause and Black (1995) examined the adoption of precision farming by farmers. They reported that
even when a decision has been made to adopt some precision farming, the texiogiaf may be delayed
by problems in the equipment replacement cycle for the underlying machines on which global positioning
systems (GPS), sensors and other electronics are to be installed. They found that some innovators had
retrofitted existing machas,but many farmers were reluctant to do so. Lack of experience with electronics,
cost of installation service and lack of standardization reduced theféestiveness of retrofits. Many of the
practical majority of farmers who care more about profigsmbeing the first with new technology preferred
to have factoryinstalled precision farming equipment. But buying that major machine presented further
financial and risk challenges.

LowenbergDe Boer (1998) observed the trends in precision farming adojptithe United States. He
also reported that the adoption of precision farming is uneven not only geographically, but also temporally.
According to this observation, the uneven adoption trend contrasts sharply with the rapid, smooth adoption of
hybrid maze following its commercial introduction about 80 years ago.

Oriade and Popp (2000) conducted a whole farm planning model of precision agriculture technology
where risk was incorporated. They proposed that the adoption of precision farming technolpgiefitale
in a wholefarm approach. It helps to increase the profit potential andalghg the capacity of the farmer.
However, the lack of yield data and the interactive effects of production practices necessarily led to overly
restrictive assumptits and results.

Khanna (2001) examined the adoption pattern of PF of four different states of the USA and noted that
adopters of PF tend to be younger, more educatedjriidl farmers and operate larger sized farms. They
discovered that the low rates afapion are due to uncertainty in returns, high fixed costs of investment and
information acquisition, and lack of demonstrated effects of these technologies on yieldsisépamnd
environmental performance.

Norton and Swinton (2001) tried to understavidy some farmers adopt precision farming while some
others do not. They explained that technology adoption can be examined across time or space. Either way, the
pattern of precision farming adoption has been uneven. Despite the rapid growth of globataesnohthe
widespread availability of equipment for variable rate of technology (VRT) and yield monitoring, adoption
rates appear to differ sharply from one country to another, at least based on the informal data availability.

Swinton (2001) studied thadopion of precision agriculture technologies and found it to be uneven,
both geographically and temporally. The adoption of precision agriculture technologies has been fastest where
labor is costly but land and capital are relatively less costly. Theeaeloption rate in places where it was
adopted is tied to normal cycles for replacing the expensive machinery in which many precision agriculture
technologies are embodied. Equipment replacement decisions are affected by many factors exogenous to the
farm, auch as bank interest rates and commaodity prices. Adoption is likely to continue irst¢aiboe, land
abundant countries, with rates of adoption accelerating when commodity prices are high and interest rates low.

Kayrouz (2008) studied the adoptiontpatof precision farming in the United Kingdom. He suggested
that precision farming was profitriented. The most frequently adopted components were grid soil sampling
and variable rate of technology application of lime. The study indicated that fen@ggement practices are
most likely to change as a result of PF adoption, as compared to planting and pesticide practices. He opined
that farmers who adopt PF are satisfied with their PF system and wanted to continue to adopt additional
components.

Profitability of Precision Agriculture

Agricultural producers have increasingly adopted precision agriculture technologies over the past two
decades. Agriculture Risk Management Survey (ARMS) data collected and analyzed by USDA showed
substantial adoption ofavious PA technologies, including yield monitoring and mapping, soil sampling and
mapping, guidance systems, and variable rate technologies. However, much of the rapid adoption of PA
technologies has happened over the past several years during a pegoebgkd farm profitability. Whether
the adoption of PA technology drives increased profitability or whether increased profitability drives adoption
is an important question (Castle et al., 2017).

Castle (2016) stated that initial analysis focused orerdif€es in profitability between adopters and
nonradopters of PA technology by analyzing profitability against the number of PA technologies adopted.
Several different measures of profitability or efficiency were analyzed, including net farm incomen@iFl),
farm income ratio (NFIR), and operating expense ratio (OER). Both ratios are financial ratios calculated as net
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farm income and operating expenses respectively over gross farm income. Castle also reported that the
adoption of PA significantly increasé&t-l and OER of the farmers. In conclusion of this study showed that
the adoption of PA can lead to profitability increase.

Schimmelpfennig (2016) stated that a treatmedfects model is developed to estimate factors
associated with PA technology adoptitstes and the impacts of adoption on profits. Labor and machinery
used in production and certain farm characteristics, like farm size, are associated with adoption as well as with
two profit measures, net returns, and operating profits. The impactsefféechnologies on profits for U.S.
corn producers is positive but small. Baio et al. (2017) reported that the use of precision agriculture techniques
in cotton crops reduces production costs by 6.6%, increased profitability and operating profit an8.3%

7.9% respectively when compared to conventional agriculture. The variable rate application for fertilizer
provides 41% of cost reduction with these inputs.

PA is a system, the assessment of PA implementation is not easy to be done since thenakasdeme
be done to the whole system of PA. However, most of the literature about the economic analysis of PA are
limited only for one technology of PA and the results were not always consistent. Several studies about the
profitability of some PA technotpiesare presented in Table 1.

LowenbergDeboer (1995) stated that human capital development would include training individuals on
how to use, interpret, and maintain{lated equipment, including computer training and data interpretation.
Similarly, thetime spent while learning these new technologies, and the costs associated with lost time have
not been included in budget analysis. Human development costs also include any workshops or seminars that
address training issues. The useful life of equiprskotid be incorporated into profitability analysis. If the
equipment has to be updated or replaced after four years, these costs could substantially affect the partial
budget analysis. Generally, returns from PA technologies are higher and more conbistersed with high
value crops. Returns from PA to the production of bulk commodities are low. However, these figures might
be confounded by management strategies.

Table 1. The profitability of some PA technologies application

Reference Crop PA Technology PA Profitability
Bauer et al., 2000 Maize VRT for seeding Profitable
Sindir & Tekin, 2002 Cotton VRT for fertilizers Profitable
Wang et al., 2003 Corn VRT for N and lime Profitable
Lu et al., 2005 Corn VRT for irrigation Not profitable
Notron et al., 205 Cotton VRT for P Profitable
Mallarino & Wittry, 2006 Soybean VRT for P & K Profitable
Velandia et al, 2008 Cotton VRT for N Profitable
Ehsani et al., 2009 Citrus VRT for fertilizers Profitable
Mitchell, 2009 Unspecified GPS Profitable
Ortiz et al.,2013 Peanut RTK-GPS Profitable
Schimmelpfennig & Ebel, 201¢ Corn VRT for fertlizers and soil Profitable
mapping
Baio et al., 2017 Cotton VRT for fertilizers Profitable
van Evert et al., 2017 Potato VRT for perticides Profitable
Olive VRT for P, K anl lime Not profitable
Saavoss, 2018 Peanut GPS and soil mapping Profitable
VRT for fertilizers Not profitable
Tona et al., 2018 Grapevine anc Precision spraying Profitable
apple

Furthermore, LowenberBeboer (1997) also stated that not annualizieguseful lifetime of equipment
into budget analyses ignores annual cost fees or equipment, thus potentially underestimating PA profitability.
For example, computers or software mayobeolete within five years. Omitting equipment deprecation, the
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annualuse costs can be relatively high. The author suggests that the benefits of PA have been difficult to
measure or generalize since there is still debate amongst researchers as to projofatgpexperimental

designs are useful for validating yield monittata, and which models best reflect field variability are still
under development. The central factors governing |
systemwihsites peci fi ¢ management mul t i prbdeceri(2) theudevelopmenk i st
of better crop response function models, (3)-related equipment availability on a mdssel, (4)
accumulated experience of producers using a compodita téchnologies.

Baio et al. (2017) reported that profitability amdéstment analysis indicators demonstrate economic
feasibility and return over investment to both production systems (precision agriculture and conventional) over
the cotton crop prodtion, however, the use of precision agriculture techniques shows hegbheomic
viability and smaller return over investment time, even having higher initial costs with machines, sensors and
maps production.

The assessment of PA implementation also cata@alone just for one growing season because some
variable costs shodlbe paid. Swinton et al. (2000) reported that combined results of two growing seasons
failed to indicate that yields, savings, profitability, or yield stability benefits were prodiyceite specific
management (SSM) treatments. There was no measurghe gain from SSM treatments, and SSM
profitability (as a gross margin over variable costs) was not statistically different from whole field application
strategies. The authors conahadthat benefits from SSM will only be realized over time, not two ggw
seasons.

CONCLUSION AND RECOMENDATION

Precision agricultural is an integrated (information and agricultural management) system that is based
on several technical tools such glsbal positioning system, geographical information system dan remote
sensng. Precision farming is designed to increase whole farm production efficiency with low cast effect while
avoiding the unwanted effects of chemical loading to the environmentsiBreagriculture was adopted a bit
slowly because of the equipment replaeatcycle problems. The adoption of precision agriculture was also
profit-oriented. According to several previous studies, in general, the application of precision agriculture
techrologies positively increase profitability. However, the study should be wih including the investment
cost and also in a longer period (more than two growing seasons) to get an accurate analysis of the economic
aspect of precision agricultural techogies application.
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ABSTRACT

Industiial Revolution resulted in serious environmental pollutions such as heavy metals and other
dangerous waste pollution in the soil and water. Heavy metals jpollbas become one of the most serious
environmental problems. The effects of heavy metals oarhbaalth can cause serious diseases and even
lead to death. Phytoremediation is one of the bioremediation techniques can be used as an alternative solution
for heavy metal remediation process in heavy metal polluted areas. Phytoremediation technolbgy lase
use of metahccumulating plants. The selection of plant types for phytoremediation becomes an important
consideration to make the remediation processe effective and efficient as well as to prevent the plants
from being consumed. The use of+edible and norcommercial fast growing with high biomass plants as
remediating plants can be an alternative solution and cover crops that have charactéhistimeet with this
purpose. This short review tries to give some information about the pbiesdi of cover crops for the heavy
metal remediation process from the soils. Previous studies showed that sevesdibierplants that can be
used as coverrops are potential for phytoremediation process of heavy metals contaminated soils.

Keywords Bioremediation, environmentalsustainability, industrial pollution, metaccumulating
plants

INTRODUCTION

Alongside the Industrial Revolution, many human aiiéig, such as industrial and energy production,
mining, electroplating, transportation, etc., resulted in contamination by polluting substances, and many of
them are hazardous for the environment arabystem as well as harmful for human health. Heavalse
pollution has become one of the most serious environmental problems nowadays. The effects of heavy metals
on human health can cause serious diseases and can even lead to death (Jarup, 2008kekssap,&009).

Heavy metals become a group of ptdhis of much concern because of their immutable nature (Alkorta
et al., 2004)cannotbe degraded naturally and can stay in a long in the environment. The contamination of
heavy metals in the soil andater is notoriously hard to remediate (Alkorta et 2004) and pose a major
environmental and human health problem that still needs an effective and affordable technological solution
(Raskin et al., 1997). Bioremediation is an innovative and promisaigpodogy available for the removal of
heavy metals ahrecovery of the heavy metals in polluted water and lands (Dixit et al, 2015). Phytoremediation
is one of the bioremediation techniques can be used as an alternative solution for heavy metal remediation
process in heavy metal polluted areas. Phytoremexiit considered as an emerging technology that utilizes
plants and then the associated rhizosphere microorganisms to remove, transform, or contain toxic chemicals
located in soils, sediments, grounderatsurface water, and even the atmosphere (Susala 2002). The
phytoremediation of heavy metals is a eeffective, efficient, environmentand ecef r i endl y O6gr
technology based on the use of metedumulating plants to remove toxic metatgluding radionuclides as
well as organic pollutanfsom contaminated soils and water (Raskin et al., 1997; Ali et al., 2013).

The phytoremediation process depends on many factors such as heavy metal properties, soil properties
and plant species (Laghlirat al., 2015). The selection of plants to be useteaediating plants is the most
important factor affecting the effectivity and efficiency of the phytoremediation process. According to the ideal
characteristics to be considered in selecting the rextiegiplants stated by Lasat (2000) and Ali et 2113,
cover crops can be selected to be used as remediating plants due to their characteristics. Cover crops are well
known to have many advantages such as reducing soil erosion, increasing soilroegteriand improving
soil chemical, physical and bagical characteristics. The use of cover crops as phytoremediation plants was
thought to be more efficient and effective to reduce heavy metals content in the soil as well as can improve
soil fertility and productivity simultaneously. This short reviewesito give some information about the
potential use of cover crops for the heavy metals remediation process from the soils.

14



6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY

The Sources of Heavy Metals and Their Effects on Human Health

The sources of heavy metals in the environment

Heavy metals in thenwironment come from natural and anthropogenic (human intervention) sources.
The most significant natural sources are minerals weathering, erosion and volcanic activity, while
anthropogenic soces are mining, smelting, electroplating, the use of pestieide fertilizers in agriculture,
sludge dumping, industrial discharge, atmospheric deposition, etc. (Ali et al., 2013; Dixit et al., 2015; Laghlimi
et al., 2015). Furthermore, the anthropdgeiources of several heavy metals in the environment presanted
Table 1.

Table 1. Anthropogenic sources of several heavy metals in the environment (Ali et al., 2013)

Heavy Metals Sources

As Pesticides and wood preservatives

Cd Paints andpigments, plastic stabilizers, electroplating of cadmium contai
plastics phosphate fertilizer

Cr Tanneries, steel industries, fly ash

Cu Pesticides, fertilizers

Hg Release from AtAg mining and coal combustion, medical waste

Ni Industrial effluents, kitchen appliances, surgical instruments, steel alloys, autot
batteies

Pb Aerial emission from combustion of lead petrol, battery manufacture, herbicide
insecticides

Harmful effects of heavy metals on human health

The effects of heavy metals on human health have been known for a long time alongside with the
exposue and increase of heavy metals pollution in the environment. The effects of heavy metals on human
health can be serious and even lead to death (Jarup, 20032 Akesson, 2009). The different heavy metal
gives different toxic effects on human healtrsesmmarized by Ali et al. (2013) and Dixit et al. (2015) and
presented in Table 2.

Table 2. Toxic effects of some heavy metals on human health

Heavy EPA* Regulatory .

Metal Limit (ppm) Toxic Effects

Ag 0.10 Exposure may cause skin and other body tissuesn gray or blugyray, breathing problems
lung and throat irritation and stomach pain.

As 0.01 Affects essential cellular processes suchxgative phosphorylation and ATP synthesis

Ba 2.00 Causes cardiac arrhythmias, respiratory failure, gaséstingl dysfunction, muscl
twitching and elevated blood pressure

Cd 5.00 Carcinogenic, mutagenic, endocrine disruptor, lung damage and fragés, affects calciun
regulation in biological systems

Cr 0.10 Causes hair loss

Cu 1.30 Causes brain anddaey damage, elevated levels result in liver cirrhosis and chronic an
stomach and intestine irritation

Hg 2.00 Causes anxietyautoimmune diseases, depression, difficulty with balance, irritab

drowsiness, fatigue, hair loss, recurrent infetjansomnia, loss of memory, restlessne
disturbance of vision, tremors, temper outbursts, brain damage, lung and kidney failur

Ni 0.20 Allergic skin diseases such as itching, cancer of the lungs, nose, sinuses, throat
continuous inhalation, imunotoxic, hematotoxic, neurotoxic, genotoxic, reproductive to
pulmonary toxic, nephrotoxic, hepatotoxic, hair loss

Pb 15.00 Excess exposure in children causes impaired development, reduced intelligenetrsh
memory loss, disabilities in leargnand coordination problems, risk of cardiovasct
disease, renal problems

Se 50.00 Dietary exposur e of ctaendoerinedunciidh dmpairgrienpoématul
killer cells activity, hepatotoxicity and gastrointestinal disturbances
Zn 050 Dizziness, fatigue

*EPA: United State Environmental Protection Agency
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Cover Crops and Phytoremediation Process of Heawletals

Cover crops

Cover crops are defined as the crops which are planted to be used to cover the ground surface (Sharma
et al., 20.8). A cover crop is a crop that is grown and unharvested in order to provide ground cover to benefit
the soil and/or otherraps in a number of ways. Cover crops can be from any family such as grasses, legumes
or forbs. However, to be effective, the coeesp must be quick to establish, provide an early canopy cover,
be aggressive enough to suppress weeds and possess andetesspaoot system to hold the soil and improve
the macroporosity of the soil (Morgan, 2005). Cover crops have benefits thatamaszed as follow:

- Reduce runoff and soil erosion,

- Improve soil structure and aggregate stability,

- Increase soibrganic matter content,

- Prevent the leaching of available soil nutrients,

- Nutrient sequestration to recycle nutrients and limit surface smahdwater contamination,

- Increase biological diversity and disrupts pest and disease cycles,

- Improve wateinfiltration, water absorbing capacity and conserve soil moisture,

- Increase residue cover,

- Reduce soil compaction,

- Control weed population,

- Increasébeneficial insect population,

- Some cover crops can produce certain biochemical compounds which aidberédn of some soil
minerals,

- May provide offseason pastures,

- Soil nitrogen accumulation from legume cover crops,

- As a wildlife habitat and larstape aesthetics (Kell & McKee, 1936; Hoorman & Sundermeier, 2017;
Roberts et al., 2018).

The potential useof cover crops for phytoremediation process of heavy metals

The effectivity and efficiency of the phytoremediation process depend on many faciorgssheavy
metal properties (bioviability of the heavy metals in the soil, speciation of the heavy nesipjoperties
and plants species used (Ali et al., 2013; Laghlimi et al., 2015). Some considerations for the selection of
remediating plants aocding to Lasat (2000) are the plants have to have high biomass production, from native
species and not tqmalatable to prevent the risk of being consumed and grazed, and has different root system
and depth to reach the different depth of contaminatiorthErmore, Ali et al. (2013) have summarized the
ideal characteristics of the plants to be used for phytedéation process, they are: have hight growth rate,
produce more abowground biomass, have widely distributed and highly branched root systera, mor
accumulate the target heavy metals from soil, translocate the accumulation heavy metals from rodts to shoo
tolerant to the toxic effects of the target heavy metals, adaptive to prevailing environmental and climatic
conditions, resistant to pathogemglgests, easy to cultivate and harvest, and repulsive to herbivore to avoid
food chain contamination.

Many previous studies reported about plants that high potential to be used as phytoremediation plants
for heavy metals. Sumiahadi and Acar (2018) cadiéahformation about several plants used for heavy metals
phytoremediation from 47 different studies. Howeweost of the plants in the report are annual, commercial
and edible crops. The use of these crops for heavy metals remediation process migbtibe with heavy
metals hyperaccumulation potential for some crops sucBeessica junced. (Belimove ¢ al., 2005; Takeda
et al., 2006; Singh et al., 2012; Sharma, 2016)Soidnum nigrunh.. (Wei et al., 2006; Wei et al., 2010; Ji et
al., 2011) bunot highly efficient economically and practically due to their characteristics as commercial and
annual thaheed to be planted again for continuation of the remediation process after their life cycle end. These
crops also mostly highly responsive to suiopl environmental and climatic conditions. The use of these
crops also has a high risk of being harvestedl consumed by humans or grazed by animals due to their high
palatability.

Cover crops usually have a dense with the different depth root syspewsfaster and can cover the
soil fast compared to other crop types. Cover crops can produce a highet ahfamass and increase soil
organic matter (Olson et al., 2010; Higashi et al, 2014; Olson et al., 2014). The use of cover crops also can
improvethe physical, chemical and biological properties of the soil (Haruna & Nkongolo, 2015; Ali et al.,
2018; N&cente & Stone, 2018). Some cover crops can produce chemical compounds that help crops to uptake
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the heavy metals and compart them into the rodfoamstioot. Cover crops also usually have a high adaptation

to a wide range of environmental and climatic diions. The use of perennial cover crops can be more
efficient for a long term process of heavy metals remediation because they do not neexplantedrafter
harvesting. Harvesting can be done by cutting the agowmend biomass of the plants, thee tiew shoots

will grow and the remediation process will continue. With these reasons, the use of cover crops as
phytoremediation plants was thougbtbe more efficient and effective to reduce heavy metals content in the
soil as well as can improve the @igal, biological and chemical characteristics of the soil simultaneously.
Table 3 presents several potential cover crops for the phytoremediait@msp of heavy metals according to

previous studies.

Table 3. Several potential cover crops to be useddavy metals phytoremediation.

Plant

Heavy Metal(s)

Reference(s)

Ageratum conyzoides L.
Atriplex halimus L.

Atriplex hortensis
Atriplex rosea
Calendula officinalis L.
Calotropis procera L.
Chromolaena odorata
Chrysopogoraciculatus
Cynodon dactylon

Cyperus malaccensis Lam.
Echinochloacolona
Eleusine indica L.
Euphorbia hirta

Festuca arundinacea
Festuca rubra

Halimione portulacoides
Juncus acutus

Lantana camard..
Limoniastrum monopetalum
Lolium perenne

Medicago lupulina
Medicago sativa L.
Panicum maximum
Pennisetum purpureum
Perotis indica

Poa pratensis

Portulaca olerace
Puccinellia frigida
Silene vulgaris (Moench.) L.

Thlaspi caerulescens J. & C.

Trifolium repens
Typha angustifolia L.
Vetiveria zizanoides

Cd
Cd, Ni, Pb an&n

Cd, Cu, Zn, Pb and Ni
Cd, Cu, Zn, Pb and Ni
Cu

Pb and Cd

Cd

Cr, Co, Cd, Cu, Pb, Zn, Niand M
Zn, Cu, Cd, Co, Ni and Pb

Cd and Zn

Pb, Zn, Cu and Cd
Cd

Cd

Cu, Zn, Ni and Pb
Cd, Cu, Ni, Pb and Zn

Zn
Zn
Pb
Zn
Cd, Cu, Ni, Pb and Zn

Ni, Pb and Zn

Cd

Pb, Crand Cd

Cd, Cr, Zn, Cu and Pb
Ni, Cd and Cr

Cd, Cu, Ni, Pb and Zn

Ni, Pb and Zn

Bo

Zn and Cd

Zn and Cd

Pb, Cd and Zn

Cd and Zn

Pb, Zn, Cu and Cd

Hamzah et al., 2016

Manousaki & Kalogerakis, 2009; Amer et a
2013
Kachout et al., 2009

Kachout et al., 2009

Goswami & Das, 2016

D6Souza et al ., 2010
Hamzah et al., 2016

Garba et al., 2016

Soleimani et al., 2009; Rathi et al., 201
Shehnaz et al., 2019
Chayapan et al., 2015

Shehnaz et al., 2019
Hamzah et al., 2016
Hamzah et al., 2016
Soleimani et al., 200; Kitczak et al., 2016

Golda and Korzeniowska, 2016; Kitczak et ¢
2016
Cambolle et al., 2016

MateosNaranjo et al., 2014
Alaribe & Agamuthu, 2015
Crambolle et al., 2013

Arienzo et al., 2004; Bidar et al., 2007; Lopare
Pohu et al., 2011; Kitczak et al., 2016;
Amer et al., 2013

Ghnaya et al., 2015

Olatunji et al., 2014

Juel at al., 2018; Shehnaz et al., 2019
Subhashini et al., 2018

Golda & Korzeniowska, 2016; Kitczak et al
2016
Amer et al., 2013

Ramila et al., 2015

Brown et al., 1994

Brown et al., 1994Robinson et al., 1998
Bidar et al., 2007; Loparevaohu et al., 2011
Chayapan et al., 2015

Hamzah et al., 2016; Shehnaz et al., 2019

CONCLUSION

Heavymetals are one of the serious pollutants in the environment and become a major environmental
and human health problems. Phytoremediation can be an alternative solution as a green technology to treat
heavy metal contaminated areas. Phytoremediatibraf metals is a costffective, efficient, environment
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andecef ri endly O6greend t ec hn-adcwnglgtinglplardsaodremove toxichmetals) s e
including radionuclides as well as organic pollutants from contaminated soils and watlertheif
characteristics, the use of cover crops as phytoremediation plants was thought to be more efficient and effective
to reduce heavy metals content in the soil as well as can improve soil fertility and productivity simultaneously.
According to the mviows studies, several nadible plants that can be used as cover crops are potential for
phytoremediation process of heavy metals contaminated soils.
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HEAT SHOCK PROTEIN EXPRESSION IN DAIRY GOATS UNDER HOT
ENVIRONMENTAL CONDITIONS

JERRY AGOSSOU MURAT D NR2N KOLUMAN

Department of Ani mal Science, ¢ukurova University. 013

ABSTRACT

This study aimed to investigate thelationship between the environmental data, physiological
parameters and plasma omentration of heat shock proteins (HSP 60 and 70) in dairy goats. This study
involved 65 Saanen and 73 Alpine crossbreds real
University, Adana (Turkey). Physiological parameters (rectal temperature, respiratio pulse rate) and
climatic data (air temperature, relative humidity) were recorded. In addition, blood samples were collected
from jugular vein to get the plasma sangplehich were used to assay the concentration of HSP 60 and 70.
The environmental calitions reflected through a high THI (THI= 82.6) showed that the goats were subjected
to thermal stress. On the other hand, the average HSP 60 significantly lower in vidter4 N 0. 5 n
followed by spring (7.6 N 0.6Whglmskt) ahe $HSPAMEZO ©
N 0.5 and 13.3 N 0.4 ng/ml in summer, spring and
conditions the dairy goatsynthesised more heat shock protein which can be used as thermoregulatory
indicator.

Keywords:Dairy goat, heat shock protein, Goats

INTRODUCTION

Environmental change is associated with thermal stress resulting into various physiological and
biochemical reactions which are intmorrelated. The physiological adaptation to external enwient has
highly effect on productivity of dairy goat. Dairy goats have optimal temperature zones or-treurtral
zones within which their body temperatueamains relatively constant and favourable for optimal production.
However, when exposed to thebient temperature below or above the themaotral zone, goats alter their
rectal temperature, respiration and heart rate to cope whether cold or heafsitess, thermal stress is
genetically governed, and heat shock protein play key role influgheat stress in animal (Sailo et al. 2015).
I ndeed, when exposed to harsh stimuli, genes acti.i
againsstressors. HSPs are molecular chaperons that maintain native conformation of proteinyiafdicell
during stress period (Kishore et al., 2016). HSP70 is an essential molecular chaperone of primary importance
to all mammalian cells. They protect sglissues, and organs from stress by helping protein folding (assembly
and refolding) in endopbmic reticulum (Gade et al., 2010; Jee, 2016). As for the HSP60, it gathers protein by
forming hetereoligomeric protein complex (Jee, 2016). This paper repthe findings related to the
investigation the relationship between physiological and serugeotmation of heat shock proteins in Alpine
and Saanen goats in three seasons i.e winter, spring and summer under subtropical Mediterranean conditions.

MATERIA LS AND METHODS
Animal materials
The study was carried out on 65 Saanen and 73 Alpine cros&bepadad the Dairy Goat Research Farm

of ¢ukurova University, Adana (Turkey). The study
with cold dry wirter (December to March) and hot humid summer (May to August). The lowest and highest
ambient terperature whichcanreaed . 1 AC and 45. 6 AC are recorded in J

average annual precipitation and relative humidity are 450 rdr6@¥ respectively. The trials was conducted
during three seasons (winter, spring and summer).

Climatic parameters

The daily environmental data including air temperature and relative humidity (RH) on the research site
were recorded using a thermometer arimhrometer were used for climatic data collection. Then, temperature
humidity index (THI) accating to the formula developed by (Abdeamee, 1996): THI = db(0.55- 0.55
RH) (db- 58); where db: the dry bulb temperature.

Physiological data

Rectal terperature (RT), respiration rate (RR) and pulse rate (PR) were recorded from experimental
animalsin the morning at (07:008:00) and afternoon (13:a:00). RR and PR were recorded by using a
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stethoscope. The RT was recorded using digital thermometeh wisierted into the rectum: The stabilized
rectal temperature was recorded after the two minditesse parameters were recorded during every season
over the experimentation period.

Heat shock proteins assay

To determine the serum concentration of HSPuraesamples were isolated frora85ml of blood
collected from jugular vein of each goats usingdraized vacutainers tubes. Blood samples transferred to
the | aboratory of the department of ani mal®)sci en:
Then, blood samples were processed through centrifugation for 15 minutes at 1500 rpmieldsipipette,
210ul of serum were taken into labelled microtubes. These later were used to measure the HSP70 and 60 levels
using the enzyménked immunosorberdssay (ELISA) test. The HSP assay procedure was described by the
ELKSA kits s ueptgchnolagy Co( GatalogieeNb. 2@8i0733, Shanghai, China).

Statistical analysis

HSPs concentrations and physiological data were statistically analysededggailawing the General
Linear Model procedures in SPSS 20. Differences were tested wittaDuiics Mul t i pl e Range
of 5% or 1%. Pearsonbs correlations among HSP and

RESULTS AND DISCUSSION

Climatic and physiological parameters

The variation of environmental (AT, THI and RH) and physiological (RT, RR &)dBrameters are
given in the table 1. The average THI were 54.5, 70.1 and 82.6 in winter, spring and summer respectively.
Given that the THI during summer whgher than the optimal THI for thermal comfort of goat (THI< 70)
(Silanikove, 2000), therefor¢éhe experimental goats were subjected to heat stress. The physiological
parameters are great heat induced stress indicators in goats. In the current shiglyesiheecords of RR, RT

and PR were observed in summer, while the lowest in winter. In summet he over al |l me an

04C) were significantly (P<€)O0&ndhiwghe?E) Refgaddig 6 p Ni
the RR,itwassigi fi cantly | ower in winter (55.6 N 1.4 br e
summe (97.7 N 3.0 breaths/min). The PR was signifi
spring 96.8 N 3.1 and wi n tfieant difledenc8 wabl noBobsgrveld petween H o w

winter and spring for the PR.

Several evidences demstrated the harmful effects of environmental change such high ambient
temperature and solar radiation associated with heat stress become a major factetynafjatiting domestic
animals productivity. To cope this thermal uncomforting period aninesfsldp some physiological responses
which are exhibited through an increase of RR, RT and PR. The findings in the present study are consistence
with previousstidy i n the same area ((Darcan et al ., 2007
Kaliberet al., 2016; Agossou et al., 2019)

HSP 60 and 70 concentration in serum

The values of HSP 60 and HSP 70 were significantly (P< 0.05) higher in summer than spring and winter
(Table 2). The average HSP 60 significantly lower in winter |(m45 ng/ml) bllowed by spring (7. 0.6
ng/ml) and summer (9.08.82 ng/ml). Whilst, the HSP 70 was 2816.6, 14.4N0.5 and 13.80.4 ng/ml in
summer, spring and winter respectively.

Table 1. Environmental and physiological parameters

Seasons Hours AT( AC) RH (%) Average THI
Winter 07:00-8:00 94N 0.2 [643N 1.6 545
13:0014:00 162N 0. 3 |526N 0.5 '
Spring 07:008:00 207N 0.2 |731N 1.3 0.1
13:0014:00 268N 0. 3 |[463N 1. 4 '
Summer 07:008:00 287N 0.1 [734N 0. 6 89 6
13:0014:00 349N 0.1 |463N 0. 6 '
Seasons | Breeds | Hours RT (°C) PR (bpm) RR (breaths/min)
Alpine 07:008:00 35.7 blSl 0/89.3¢2 ISI 55. 827 N 2
Winter 13:0014:00 36. 3 bI}l 0093.5°" N 56.3° N 1.
Saanen 07:008:00 35.9%N 0/95.9 °N 51.9°N 1
13:00-14:00 36.0Q1r N 98.6°N 58. 2°N 1.
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Alpine 07:068:00 37.3b|SlO.91.SaISl 56.6alSl 1.
13:0014:00 38.42N 0/97.6°N 3/67.2°N 2.
Spring | g o nen |-07:008:00 36. 5N 0[98. 4 °N 58. 72N 1.
13:0014:00 38.1°N O0/999N P3.9/65. B8 N
Alpine 07:068:00 39.03@ 0105.73@ 89.33N~2.
Summer 13:0014:00 40.6° l}l 0113. 8° l}l 106. 9 N 2
Saanen 07:0068:00 38.6 2N 103.9* N |80.7 3N 2
13:0014:00 40. 9N 0.{108.5"N |[113.8 N 3
Sig Seasons | - * * *
' Breeds |- NS NS NS

AT: Ambient Temperature, RH: Relative Humidity, THI: Thermal Index Humidity; RT: Rectal
Temperature, PR: Pulse Rate, RR: Respiration Rate; *,a,b significant at P<0.05, NSigwdficant at
P<0.05

As seen inltetable 2, a positive and significant correlation was observed between HSP concentration,
seasons, THI and physiological parameters. Since elevated levels of HSP was reported during exposure to
different environmental stresses and water deprivation, iffeHISP concentration observed in this study
during summer was in accordance with previous studies carried out in cattle (Kishore et al., 2016; Archana et
al., 2017). The HSP70 has been suggested to function as an indicator oftileramce in cells (Athana et
al., 2017).

Table 2. Levels of HSP 60 and 70 in experimental goats

HSP HSP60 (ng/ml HSP 70 (ng/ml

Seasons | Winter Spring Summer Winter Spring Summer

Saanen  |4.3\0.6% |8.7N0.72  |9.4\1.12 13.9\0.3@ 14.M0.6% | 26.9N0.66

Alpine 4.4N0.42 |6.5N043 8.7N0.52 12.MN0.5* 14.1N0.4F | 18.340.47

Seasons THI RT (°C) PR (bpm) RR (breaths/min)

HSP 60 0.987 0.886" 0.996 0.514 0.540

HSP 70 0.99T 0.880" 0.985 0.538 0.539
CONCLUSION

Standing on the findings of tleairrent study w can conclude that, in Saanen and Alpine goats exposed
to heat stress, the thermoregulatory adaption is exhibited through an increase rectal temperature, respiration
and pulse rate. Further the higher levels of HSP 60 and 70 recordedusal laes thernmegulation indicators.

ACKNOWLEDGEMENTS.
Aut hors are grateful to t
to this research through the project FRE177992.

he Research Fund Uni't

REFERENCES

Agossou, D. J. , n &P(20L9rAssoctation betveeh Skim Rigmentation, Physiological
Parameters and Adaptation of Dairy Goats to Environmental Stress. The International Conference on
Agronomy and Food Science and Technology22Q@une, Istanbul, Turkey.

Archana, P.R., Alena, J., PragneP., Vidya, M.K., Abdul Niyas, P.A., Bagath, M., Krishnan, G.,
Manimaran, A., Beena, V., Kurien, E.K., Sejian, V., Bhatta, R. (2017). Role of heat shock proteins in livestock
adaptation to heat stress. :10.1D186/dvaR20lV.GBN0LlZNni m Re s,

Darcan, N. K., Cankaya, S., & Karakok, S. G. (2009). The effects of skin pigmentation on physiological
factors of thermoregulation and grazing behaviour of dairy goats in a hot and humid climate. Asian
Australasian Journal &nimal Sciencs, 22(5), 727731.

23



6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY

Dar can, N. , & G¢ney, 0. (2008) . Al l eviation of
Small Ruminant Research, 74§}, 212215.

Darcan, N., Cedden, F., & Guney, O. (2007). Spraying effects on goatenalfast and honid climate.
American Journal of Animal and Veterinary Sciences.

Gade, N., Mahapatra, R. K., Sonawane, A., Singh, V. K., Doreswamy, R. and Saini, M. (2010).
Molecular Characterization of Heat Shock Proteinl7Gene of Goat (Capra hircus).oMcular biolog
international, 2010, 108429. doi:10.4061/2010/108429

Jee, H. (2016). Size dependent classification of heat shock proteins:viem. Journal of exercise
rehabilitation, 12(4), 255

Kishore, A., Sodhi, M., Sharma, A., Shandilya, U.Mghanty, A., Vema, P. and Mukesh, M. (2016).
Transcriptional stability of heat shock protein genes and cell proliferation rate provides an evidence of superior
cellular tolerance of Sahiwal (Bos indicus) cow PBMCs to summer stress. Research & Revieve:afou
Veterinary Sciences, 2(1), 340.

Sailo, L., Gupta, I., Verma, A., Singh, A., Vishwas, M., Chaudhari, R. D., and Goswami, J. (2015).
Single nucleotide polymorphism in HSP90OAB1 gene and its association with tbh@eremce in Jersey
crossbred cowsAnimal science9.

Silanikove, N. (2000). Effects of heat stress on the welfare of extensively managed domestic ruminants.
Livestock production science, 672}, 1-18.

24



6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY
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THREE TABLE BEET ( BETA VULGARIS) CULT IVARS
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ABSTRACT

The experiment was carried out in the vegetable field of Horticuliepartment / Faculty of Agriculture
and Forestry / University of Mosul during 262018 season, to investigate the effect of hogltash fertilizer
with three concentrates (0, 2.5, and 5 gl)Lon three table beet cultivars (Netherland, American,|ead).

The experiment was carried out accordindgrandomized CompleBdocks desigmith threereplicates.
The results showed that Iraqi cultivar gives the highest values of plarithJdegves numbeleaf area |,
chlorophyll content , root length , rbaveight , total yield , TSS , and roaintent of N , P ,K, protien .
Spraying higkpatashfertilizer increasedsignificantly leavesiumber root length, average roaweight, total
yield, and root content of N, P, K and protein.

Keywords:Beet,Root, Cultivars, Yield, Potassium.

INTRODUCTION

Garden beet or Tabel be@&dta vulgarisL.) are one of the winter vegetable crops in Iraq belong to
Chnopodiaceae family and its concedema®ot vegetable crops although the portion eaten fronerthiisis
an inflated lower embryonic pedicle plus the upper part of the root contains impautaients such as
carbohydrates, minerals and vitamins (Matlob et al.,1989) .The beet is a stressful soil crop so many studies
have focused on fertilizing thigop on the use of chemical fertilizers. Potassium have an impeftaat in
photosynthesis, enzyme activity improving synthesis of carbohydrates, protdéranslocation of
photosyntheticwhichincreaseheir ability topests and diseasessistanceAlso, potassium is considered as
osmotic active cation of plant cell (Mehdi et al., 2007) wheiecrease water uptake and root permeability,
beside its role in water use efficieriogreasingZekri and Obreza, 2009).

Plants that accumulate large amount of carbohedmoteirand sugar in their storage tissues have high
K requirements. Potassh and others accompanyingnionsmake a major contribution to the osmotic
potential. In sugar beet, K plays a significanierim biosynthesis and transfer of sucrose to storagts
(Winzer et al., 1996).

Li Yu-ying and Liang Hong1997used K by twosource KCI and KSOQ: with five concentration
(50,100,150,200,500 mgR.Kg.? soil), they foundthat 150mg. of KCI and 100 mgf K.SQ; increased
significantly numbenof leaves and chlorophytiontent,sugar content %, suggield.

The availability of plat nutrients are strongly related to the properties of soils. Calcium carbonate is
one of the important factorghat limit the nutrient availability in soils. Calcareous soils which contain
significant quantities of free lime (CaCOg&je common in arid ansemtarid climate affecting over 600
million hectares of world soils (Leytem and Mikkelsen, 2005).

Sugar beet is classified as a high potassium requiringtiespfore potassiurertilization became an
important factor for increasgy sugar beet produot under arid and serarid soils. Potassium (K) ian
important element in the plant tissues. It has a role in physiological rocesses in the plant such as transpiration,
respiration, translocatioof carbohydrateand sugargnergytransformation andnz/me actions (Nafekt, al.
2010).

Amer et al. (2004) found that adding potassium up to 90 Xoffi&d resulted a significant increase
rootand sugar yield/fed as wll as N %, P % and K %, TSS, sucrose and purity in be@éxatei et. al.

2010repoted thatadding potassium at 36 Kg®/fed gave significant increase root length, diameter,
fresh weight/plant, total soluble solids% and root yield.

Jasim, etal. 2013 found that spraying high potdsftilizer (36% K>O) increasedignificantly plant
length,tuber averagaeight,and total yield opotato.

Theaim ofthis study is to evaluate the effects of fertilizer application of pigash oryield, quality,
and root chemicals compositiohtable beet
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MATERIAL AND METHODS

The experiment was cardeout in Horticulture anthndscape departmehFaculty of Agriculture and
Forestry / University of Mosulluring 20172018 seasorip study the effect of highotash fertilizer on three
table beetultivars.The seedplarted on10 Aug. 2018 on both side$ a beads 76m widthand the distance
between the plants I¥n insandy soil someof the physicand chemical characteristics is illustrated in table
1.

Tablel: Some physical and chemical characteristics of field soi

pH EC N P | K Soil texture %
- - - -| Ds.m mg/K Clay Silt Sand
7.55 0.55 37.8 | 9 | 117 2 43 55

The experiment consisted of two factors: theekivars (Netherland, Americaand Iragi) and spraying
with high potash fertilizer (petgprofessionafertilizer 12-0-43 + TE) with three concerties (zero, 2.5 g1,
and 5 g. I}). The highpotash fertilizer was sprayed three times the first one after 40 days of planting on
20/9/2018 and the second one after 15 days from the first adothér fer 15 day of the second. The
experiment was cagd out according to Randomized ComplBiecks designwith three replicates The
following measurements werecorded: plant length (cm.Number of leaes / plant Leaf area / planfcn?)-

Dry matter percentage tdaves Chlorophyll ontent (SPAD} Root length (mm} Root diameter (mnyjTap
root length (mm - total yield of roots percentage of nitrogephosphorus, potassium, protein and TSS in
root.

Determination of minerals content was determined in dry mattdreef root at harvest time and
calaulated as (mg /g dry matter weightjtrogen determined according to Page £1882 usingnicrokeldahl
method,Phosphorus was determined by the Vanadiumolybdate method according to TandghS, 1999
using Spectrophotometepotassium was determindy using theflame photometer according ftandon,
1995

Theresults were statisticallgnalysis accordintp thestatistical analysisystem (SAS) (SAS 1998) and
compared with the means by Duncan multiple rang test at 0.05 levBRb{#y and Kalaf, 2000)

RESULTS

Table 2:shows theeffect of highpotash fertilizeron the vegetative growtbarameters othree table
beet cultivarsWe found thesuperiority of the Iragi cultivar on théetherland anédmerican cultivars in plant
length,number ofleaves and &f area of theplant. Therewas also naignificant effect bthe levels of potash
fertilizer in the traits of plant heighteaf areaand dry matter, while sprayiraf 5g. L' high potash fertilizer
increasedeaves numbeof plant.

Table2: Effectof high potash fertilizer in vegetative growgiarameters dahree table beetultivars

Treatment Plant length(cm) Number of Leaf aregcn?) Dry matter in leaves
leaves/plant %

Cultivars mean effect

Netherland 41.75b 16.71b 2243 b 9.40 a

American 44.63 b 16.87 b 2651 b 8.99 a

Iraqi 59.81a 25.20 a 3644 a 8.60 a

K mean effect

0g.L*? 47.75a 18.41b 2526 a 8.95a

2.5 g.Lt 49.38 a 18.92 ab 2928 a 8.86 a

5g. L1 49.08 a 21.45a 3084 a 9.18 a

Means followed with the same latter are not significadifferentaccording tduncan multipleange
test at the probability of 0.05 levels.

Table 3illustrate theeffect of the interaction betweetultivars and highpotash fertilizerin the
vegetative growtlproperties otable beet. The highegtant length(61.58cm) was from the treatment of the
interaction between the Iragi cultivand 2.5g. L'* potassiumwhich is significantly different from all
Netherland and American treatnten
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Thehighest numbeof leaves per plant (30.pandthe largest leaf arg8919 cm2) wasbtained from
the interaction treatment between the Iragi cultimad 5g. L' potassium which is superior to all other
treatments Whilghe lowest values of théhiree parameters (39.22 cm, 15.36, 1804 cm), respectively was
from the inteactiontreatment betweetine Netherland cultivar andgdbtassiumRegardless to the percentage
of dry matter in the leaves, there are no significant differences betweemtalidnts.

Table 3: Effectof combination treatments between cultivarsl hidy potash fertilizer in vegetative
growthparameters dfable beet plant

Treatment Plant length Number of Leaf area (crf) | Dry matter in
(cm) leaves/plant leaves %
Netherland 0g.L? 39.22 b 15.36 d 1804 c 9.70 a
250.11 42,47 b 17.90 cd 2715 a bc 9.40 a
5¢.L1 43.57 b 16.86 d 2211 bc 9.10 a
American 0g.L?! 45.32 b 16.63d 2345 abc 8.60 a
250.L1 44.08 b 16.53 d 2484 abc 8.69 a
5¢g.L1 44.51 b 17.46 d 3123 abc 8.69 a
Iraqi 0g.L? 58.72 a 23.23 b 3428 ab 8.55 a
25¢.Lt 61.58 a 22.35 bc 3583 ab 8.51 a
5¢. L1 59.14 a 30.03 a 3919 a 8.76 a

Means followed with the same latter are not significantly diffeaenbrding tdDuncan multiple range
test at the probability of 0.0Bvels.

Table 4 shows the effeof high-potash fertilizern the chlorophyll content, root lengtimot diameter
and taproot length of the three cultivars of tatileet.We observed a superiority of the Iramiltivar onthe
American and Nederland in terms of the ftnaits. While the addition of high potash fidizer did not have
significant effect on the propertiesdflorophyll content , length and diameter ofrtha whilethe highest
length of the tap root (13.88 ¢rwasfrom thefertilizer treatmentvith 5g. L.

Table4: Effectof high potastiertilizer in Chlorophyll contentoot length rootdiameteytaproot length
of three table beet cultivars

Treatment Chlorophyll content Root length Root diameter Tap root length
(SPAD) (mm) (mm) (mm)

Cultivars mean effect

Netherland 31.05b 74.37 ab 83.67 a 11.14 b

American 31.04b 65.11 b 73.13 b 12.22 b

Iraqi 35.51a 81.37 a 90.70 a 1547 a

K mean effect

0g.L? 32.08 a 70.63 a 80.88 a 12.31b

2591 34.45 a 73.58 a 82.38 a 12.64 ab

5¢.L?! 31.06 a 76.64 a 84.25 a 13.88 a

Means folbwed with the same latter are rsagnificantly different accordigto Duncan multiple range
test at the probability of 0.05 levels.

Means followed with the same latter are not significantly diffeaenbrding tduncan multiple range
test at the probaliiy of 0.05 levels. Data presented in table 5 indicated that combination treatments between
cultivars and high potash fertilizer had significant effect in chlorophyll content, root lengtldizowter,
andtaproot length of table beet, the highest cbfzhyll content in leaves (37.30) obtained from interaction
treatment between Iragi cultivar and 2.5-g.potassium ,while the highest values of root len§h59 mm)
root diameter (93.54 mm), and tap root #m¢L6.30 cm) obtained from interactionatment between Iraqi
cultivars and 5 g. 41 potassium.
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Table 5 Effect of combination treatments between cultivarsd high potashin Chlorophyll content,
root length, root diameter, tap root length of tdidet

Treatment Chlorophyli Root length Root diameter | Tap root length
content(SPAD) | (mm) (mm) (cm)
Netherland 0g.L? 30.06 bc 65.30 b 80.89 ab 10.33d
2.5 g.L? 35.20 ab 62.57 b 85.55 ab 11.48 cd
5g. L1 27.90 c 67.46 ab 84.58 ab 11.60 cd
American 0g.L? 32.03 abc 76.87 ab 72.01b 11.49 cd
2.509.Lt 30.86 abc 78.26 ab 72.76 b 11.43 cd
5g.L! 30.23 bc 67.99 ab 74.64 b 13.76 bc
Iraqi 0g.L? 34.16 abc 78.61 ab 89.75 ab 15.10 ab
259t 37.30 a 79.91 ab 88.82 ab 15.00 ab
5¢9. L1 35.06 ab 85.59 a 93.54 a 16.30 a

Tale 6:revealed that thergas asignificant effect otultivars and high potash fertilizenrootweight,
total rootyield, dry matter inroot, and TSS% in root. Iraqgi cultivar gave the highest values of root weight
(381.43g.) and total root yield54.25 ton. H-1), while the highest values of dry mattet3.41 %)and the
TSS(10.22%4) was from Netherland cultivaRegardless the effeof high potash it was found that spraying
the plants with 2.5 g:Lincreased significantly the roateight,total rootyield, and TSS%.

Table6: Effectof high potash fertilizein rootweight,total rootyield, dry matter, and TSS% in root of
three tabldeet cultivars

Treatment Root weight Total Rods Yield | Dry matter in TSSin Roots o)
(gr) (ton. Ha) roots (%)

Cultivars mean effect

Netherland 213.92b 30.804 b 1341 a 10.22 a

American 194.92 b 28.068 b 11.10c 8.02b

Iraqi 381.43 a 54,925 a 1251b 10.18 a

K mean effect

0g.L? 225.97 b 32.539 b 12.13 ab 9.16 a

25¢.lt 305.25 a 43.956 a 12.00 b 9.68 a

5¢g. L1 259.05 b 37.303 b 12.89 a 9.58 a

Means followed with the same latter are not significantly diffeaecbrding tduncanmultiple range
test at the probability of 0.05 levels.

Table 7 illustrateghe effectof combination treatments between cudtis and high potash fertilizén
root weight, total rootyield, dry matter, and TSS% iroot. Theinteractiontreatment betweehagqi cultivar
and 2.59.L-1 potassium gave the highest values of root wefs.35g) and total roots yielde66.570 ton.
H.%). While the highest value of dry matter (13.94 %) obtained from the interaction treatment between
Netherland cultivar and 5 g'ipotassium , and the highest value of TSS (10.50%) was from the interaction
treatmat between Netherland cultivar and 2.5-g. potassium.

Table 7:Effect of combination treatments between cultivarglhigh potash in rootveight, total root

ield, dry matter, and TSS% in root

Treatment Root weight (g)| Total Roots Dry matter in | TSSin Roots
Yield (ton. HY) | roots (%)

Netherland 0g.L? 174.89 d 25.184d 13.50 ab 10.00 abc
25¢.l1 258.18 cd 37.177 cd 12.79 ad 10.50 a
5¢.L? 208.70d 30.052d 13.94 a 10.16 ab

American 0g.L? 185.59d 26.725d 10.67 f 7.50d
2.5g.Lt 202.22d 29.119d 11.22 ef 8.16 cd
5¢. Lt 196.95d 28.360d 11.42 def 8.41 bcd

Iraqi 0g.L? 317.42 bc 45.700 bc 12.23 be 10.00 abc
2.5 g.L! 455.35 a 65.570 a 12.01 cf 10.37 a
5¢.L! 37151 ab 53.497 ab 13.30 abc 10.16 ab
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Means followed with the same latter are not significadifferentaccording tduncan multiple range
test at the probability of 0.05 levels.

Table 8 Effect of high potash fertizer in N, P and Kcontent,protein %andprotein contenof three

tablebeet cultivars

Treatment N content P content K content Protein Proteincontent
(mg/plant) (mg/plant) (mg/plant) % (mg/plant)

Cultivars mean effect

Netherland 9279b 45471 b 642.52 a 20.029 b 5.799 b

American 606.4 c 21.566 c 433.95 b 16.381 ¢ 3.790 c

Iraqi 2523.3a 55.381 a 678.22 a 36.242 a 15.77 a

K mean effect

0g.L? 813.8b 2455Db 480.58 b 16.32 c 5.08 b

2.509.Lt 1588.1 a 46.78 a 624.32 a 25.03 b 9.92 a

5¢g.L? 1655.7 a 51.08 a 649.80 a 31.29 a 10.34 a

Means followed with the same latter are not significantly diffeaeabrding tdDuncanmultiple range
test at the probability of 0.05 levels.

Table 8 revealed the effect of high potash fertilind¥, P,and Kcontentprotein %andproteincontent
of thethree tabldeet cultivars. The highest values of the five properties (2523.3 Big 381 mg.P, 678.22
mg K, 36.242% protein , and 15.77 mg. protein ) obtained from the Iraqi cultivar with significantly superior
of the Netherland and Aanican cultivars , and the lowest values obtained from the American cultivar.

Spraying high potasheftilizer with (2.5 g.1 and 5 g. E1) on the table beet plants increased
significantly N ,P, K, protein content and protein % compared with controirteset

Table 9 illustrated the effect of combination treatments between culéimdriigh potash félizer in
N, P,K content protein % and protein contentrioot of table beet.

Thehighest contentf N (3036.9 mg.) and protein (18.98 mg) was obtain@ah interaction treatment
between Iraqgi cultivar and 2.5 gllpotassiumWhile thehighest contet of P(74.81mg) and K (730.75 mg)
and protein %40.79%) was obtainedrom interaction treatmeibietween Iragcultivar and 5 g. L1 potassium.

Table9: Effectof combination treatments between cultivars and high potash fertilikeFiyK content
protein % and protein contentrioot of tablebeet

Treatment N content P content K content | Protein Protein
(mg/plant) (mg/plant) (mg/plant) | % content
(mg/plant)
Netherland 0g.L? 249.3d 33.15¢c 495.46 bc | 6.62 h 1.55d
25¢9.Lt 1012.8 ¢ 5147 b 700.94ab | 20.75e |6.33¢C
5¢.L1 1521.5b 51.78 b 731.16 a 32.71c |950b
American 0g.L? 372.3d 13.25d 307.87c 10.87g |2.32d
250.l1 714.5 cd 24.80 cd 506.50bc | 17.89f 4.46¢d
5¢g.L! 732.4 cd 26.63 cd 487.48 bc | 20.37e |4.57cd
Iraqi 0g.L? 1819.7 b 27.26 cd 638.40ab |31.46d |11.37b
25¢g.Lt 3036.9 a 64.06 ab 665.52ab | 36.45b |18.98a
5¢g.L! 2713.2 a 74.81 a 730.75 a 40.79a | 16.95a

Means followed with the same latter are not significantly diffeaenbrding tdDuncan multipé range
test at the probability of 0.05 levels.

DISCUSSION

Sugar beet is a crop with high demand for potassium, more potassakean up by the sugar beet crop
than any other nutrienBugar beet responded positively to potassium applicattinquanty and quality.

Potassium positively effects sugar contantdyield becausef its specific physiological effects on
synthesis, transport and storage of sugars.
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Another veryimportant Potassium function is the maintenance of plant osmpaténtial,cell turgor
andincreaseshe crops6 r es i alowingleathytcrop dpvelgpment td phoeeedg ®ogterhuis
al 2013) It is necessary to givingecommendation thahere is great potential of potassium us@roduce
Sugar beet foeconomical indstrial sugar production.

The increase in vegetatiparamegrsof plantmaybe dueo the crucial role of potassium in controlling
the ionic balance, which facilitates the readiness of the elements of the plant, photosynthesis, protein synthesis,
transloation of assimilates. In addition to the role of potassimnincreasing the efficiency of water
consumption of plants, which reflected positively in the improvement of plant gramdigield. These results
are consistent with what Kandil (2016) noticédttthat potassium fertilization induced increases thersuga
beet parameters, where the three sugar beet varieties under study showed significant differences in several
characters.

The increase in yield and chemical constituents due to increases potistiirar levels may be due
to therole crucialof potassim in waterrelation,stomata faction, photosynthesis, enzyangvation,oxidative
metabolismphloem transport and charge balance in plant (Marsct®&5%; Cakmak, 2005). These results
are consstent with what Cao and Tibbittis (1991) found that incegastassium concentration gave significant
dry weight, leaf area and dry matter accumulation in plamtd significanincrease irchlorophyll in plant
leaves compared to the control, and alsbarmony with that found by Jasim et.&013that spraying high
potassium fertilizer increased tuber weight and total yiefzbiato.

The addition of Potassium fertilizer has increasing in nutrientsecration through improving root
growth, photosyntisis, translocation to different plant parts , would have enhanced nutrients content in plant
Yadav et al , 2012.
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ABSTRACT

Cicerarietinum chickpea cultivation is practiced around the world ifs agronomic economic
ecological and food importance. Nevertheless, it is influenced by biotic and a biotic constraints of which the
drought represents 30%. Germination is the firsgstaf the plant life cycle and establishment of seedlings
are the cucial phases for plant development and species expansion. Multiple research efforts aimed on crop
growth improving and development in agricultural field by priming or ggedreatmentis more and more
frequently applied for culture increase.

Priming withchemical or vitamin solutions can improve the germination and seed growth parameters
for possible stress tolerance water.

Three chickpea genotypes are tested Flip 84 92 C, Flip 93 93hath4. The parameters of seed
germination and growth are studiedtef pre-treatmentwith ascorbic acid and zinsulphateat different
concentrations. Their germination is conducted under different levels of simulated water stress with
polyethylene glycol

The percentage of germination, the length of the seedlings téglir &nd dry weight as well as vigour
index are enhanced by priming including ascorbic acid for Flip 84 92 C and Flip 93 93 under water stress.
For seeds of the third genotype, zsudphde seems morfavourable

Keywords:Priming, Chickpea, Water stres&inc sulphate, Ascorbic acid.

BACKGROUND

Cicer arietinumchickpea cultivation is practiced worldwide for its agronomic economical, ecological
and food importance. Nevertheless, it is constantly influenced by abiotic and biotic constraints including
droudnt, a natural risk affecting a significant proportiontwf tvorld's population, particularly people living in
semtarid and arid regions. Its consequences for farming communities can be considerable, directly hampering
efforts to reduce poverty and hungém terms of drought, FAO's work is helping to build teical and
institutional capacity to better manage land and water in extreme weather conditions and the development of
practical options, innovative, poligsffective and to facilitate water managam&ermination is the first stage
of the plant life cycleand establishment of seedlings are the crucial phases for plant development and species
expansion.

Priming with chemical or vitamin solutions can improve the germination and seed growth parameters
for possible water stress tolerance.

Chickpea seeds gerndtion characteristics after priming are studied to analyze libbaviourunder
drought stress.

METHODOLOGY

Threechickpea genotypes attested, Flip 84 92C, Flip 93 93 and-Ghsged germinatioparameters
are stated aftepre-treatmentwith ascorbic aid and zinc sulphate under different levels of simulated water
stress with PEG6000 at-0,3;-0.6 and-0,8 bar.

Different PEG6000 concentrations are prepared according to Michel and Kofmannf(i&18j.

qH=-(1,18x10?)C-(1,18x 10*)C?+(2,67x 10*)CT+(8,39x 10°) C*T

T: incubation temperature

C: PEG6000 concentration (g/b®l)

Germination rate

GR%=(Gn/Tn)x100

Gr: germination rate at®&ay

Tn: total seeds number

Seedling vigour index
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The seedlingigour index is determined after 8 days of growthading to the formula suggested by
Abdul-Baki and Anderson (1973). It is and indicator that assessedsbhadiourunder poor environmental
conditions.

VI=(RL+SL)xGR

RL: root length in cm

SL: aerial p# length in cm

GR: germination rate

Results anddiscussion
The percentage of germination(Fig.1, 2), the length of the seedlings their fresh and dry weight as well as vigour
index (Fig.3)are enhanced by priming including ascorbic acid for Flip 84 92 Elgné3 93 under water
stress. For seeds of thertd genotype Gha#, zincsulphateseems moréavourable
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Figure 1: Seedling obtained from primed seeds under different drought levels
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Figure 2: Germination rate of three chickpea genotypes primed seeds under drought stress
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Figure 3: Vigour index of three chickpea genotygeaned seeds under drought stress

Similar results are reported by Yunial and Nautial (1998). Overall priming improves the germination of
seeds under stress or not (Mururegal., 2003). The results show thatasbic acid significantly improves
the gravth parameters studied. Under stress, ascorbic acid can suppress free radicals. Moreover for the Ghab
4 genotype, zinc sulphate priming promoted the germination of seeds under water stress. Indeed it is reported
that seed priming with zinc sulphate on theracteristics of germination and growth of chickpea pl&ite(
arietinumL) (Khanet al, 2011).

CONCLUSION

For the Flip 84 92 C genotype, seeds soaked in distilled water and not subject to water stress have a
higher vigor index than the seeds ofatpre-treatmentsand the use of ascorbic acid at 50 to 100 and 25 mg/I
allows for high index under stress-8t8 Bar. For Flip 93 93 C, it is also observed thettreatmentwith
ascorbic acid at different concentrations tested resulted in the opitmizdtseedling vigor especially in
stressed seeds) when used at 100 mg/l. For the-Glgabotype, zinc sulphatge-treatmentappears to be
more conducive to improving seedling vigor in stressed seeds
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ABSTRACT

Salinity is o® of the major abiotic stredsniting the growth and productivity of plants. This work
presents a study of germination and early seedling growth of two varieties of Algerian barley (Hordeum
vulgare) under salt stress conditions. The varieties are Saidaat8 Rihane. This study is determine the
physiological characteristics of these two varieties facing salt stress at the seed germination and post
germinative growth. Successful germination and seedling development are crucial steps in the growth of new
plants. The seeds are germied in Petri dishes containing increasing concentrations of NaC3@Q,100,
150, 200 mhemeaauremént Ar€focused on different germination tests. Fresh weight, dry weight
and length of emerging seedlings wereedmined, as well as the seet)i height stress tolerance index
calculation. Sodium chloride content had a negative effect on the germination and growth of emerging
seedlings of two barley varieties. However, at evolved NaCl concentrations, Rihane waraigh more
tolerant of develpment in saline environment than variety Saidal83.

Keywords: Barley, Saida 183, Rihane, Germination, Seedling, Salinity Stress, NaCl.

INTRODUCTION

Soil salinization in its early stages of development reduces soil produckivityn advanced stage it
kills all vegetation and consequently transforms fertile and productive land to barren land [1]. Salinity is one
of the major abiotic stress limitingpe growth and productivity of plants [2]. One priority strategy that could
beimplemented to develop these areas is to plant species able to tolerate drought and saline soils [3]. In order
to increase crop yields, more attention to the production otddatant varieties is needed to accept the
challenges of the 21st century.

MATERIALS AND METHODS

Application of salt treatment

The seeds of two varieties of Algerian barlelofdeum vulgargwere used, these varieties &ada
183 and Rihane. Seeds wetersized with 5% sodium hypochlorite for 03 min and washed thoroughly with
distilled water. Then they were placed to germinate in Petri dishes containing two sheets of filter paper,
saturated with distilled water (control) or NaCl solutions (50,100,180a2 0 0 mM) at 25AC.

1- Precocity of germination

The precocity of seeding whidworresponds to the rate of seeds germinated from first day.

n
PG (9 p T
. o
n: number of germinated seeds on first day.
N, total number of seeds sown for germination.

2- Final germination rate
Final germination rate (FGR) means total number alsgerminated on the fifth day, calculate in form
of percentage [4].

Ni..
FGR( %) 400
N
N.: number of total seedgrminated at end of trial.

N,: total number of seeds sown for germination.

3- Length of germs

After five days of growth seedling lefigtvere measured.

4-Fresh and dry weight germs

Fresh weight of seedling was measured at once after harvest. Thesedegteried in an oven under
70AC for 48h and weighed again to get dry weight.
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5- Germination vigor index
Germination vigor index (GVIis calculated according to the following formula [5]:
GPI MSL
oVI (%ip
GP: germination percentage (%).
MSL: mean of sadling length (cm).
6-Seedling height stress tolerance index (SHSI)
Seedling height stress tolerance indski§l)was evaluated usirtge formula:

SHS
SHSI (gﬁ)'@?&:l 00
SHS: seedling height of stressed plant (cm).

SHC: seedling height of control plafem).

RESULTS
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Fig. 1- Effect of NaCl on precocity of germination (PG) of two varieties of Algerian barley.
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Fig. 2 Effect of NaClon final germination rate (FGR) of two varieties of Algerian barley.
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Fig. 3 Effect of NaCl on length of two varieties of Algerian barley germs.
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Fig. 4 Effect of NaCl on fresh and dry weight of two varieties of Algerian bayéayns.
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Fig. 5 Effectof NaCl on germination vigor index (GVI) of two varieties of Algerian barley.
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Fig. 6 Effect of NaCl on seedling height stress tolerance index (SHSI) of two varieties of Algerian
barley.

DISCUSSION AND CONCLUSION

Sodiumchloride content has a negatieffect on the germination and growth of emerging seedlings of
two barley varieties. However, at high concentrations of NaCl, Rihane variety is much more tolerant of
development in saline environment than variety Saida 188ity can affect germinationf@eeds either by
creating osmotic potential that prevent water uptake, or by toxic effects of ions on embryo viability [6, 7]
which may cause change of certain enzymatic or hormonal activities inside the seed [8]. Highrsaii
inhibit root and shoatlongation due to slowing down the water uptake by the plant [9].
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ABSTRACT

Fe is an important element for plant growth; it helps chlorophyll formation in plants. Although it is not
present in chlorphyll molecule like magnesium, it has catalgféect on chlorophyll formation. Yellowing
(chlorosis) caused by iron deficiency is mostly originated by the amount of chlorophyll in young leaves. In
addition, iron uptake of the plant is related to the retthn of Fé® to Fe. The most important factdhat
causes Fe chlorosis in Turkey is that the soils are rich in calcium carbonate and has a high pH. The reasons
such as unconscious fertilization, spraying, excessive irrigation and tight planting areff@stive on this
situation.

A large part of te production of seedless raisins is met from the Aegean Region in Turkey, with the
production of 250 thousand tons annually, which <c
of Manisa proince in Aegean Region meets twefing percentof seedless raisins (Vitis vinifera L.). As a
result of interviews with the producers and the field analyzes, there were intense iron chlorosis symptoms in
Mani sa, Al akehir and Rdiffarantdaxpeementsavgre camied outinmosebdiess st u ¢
grape cultivar (Vitis vinifera L.) i n t hEDDHAe mal i
fertilizer was applied in chelate form with 4 replicates at 4 different level@4D-60 vine') in February
and April as a different geriments.

For the second trial, one of them was a control group, three different forms of iron fertilizer (Fe
EDTA=25 g vin&; Fe EDDHA=50 g ving; FeSQ7H.0= 50 g vine") were applied into the soil of tlrame
producer vineyard with four replications.

During the harvest, the amount of grapes taken from each vine was weighed and the yield of fresh grapes
per vine (kg) was recorded. As a result of the statistical analysis, organic and inorganic irorefertifiplied
in different forms and times wereuftd to significantly affect the yield of round seedless grape cultivar (Vitis
vinifera L.).

Keywords:grape, Vitis vinifera L., FEEDDHA, FeEDTA, FeS§6.0, yield

INTRODUCTION

Fe deficiency in our soil as wels our agricultural products in Turkey (8f@orosis) is in first place. Fe
content of 26.87% of our soilsislessthan45mgkdi ch i s known as critical \

Fe in plants are F&, Fe*2and Fechelate forms. F&? (active free, soluble and available iron) is used
in plant metabolism (Mehratra and Gupta, 1990). In Turkey and M&eiswliye where weanducted our
research, the most important factor causing the Fe deficiency is in the soil that is rich g \Wa€®the Ine
content in soil is more than 20%, Fe digficy (chlorosis) is seen due to lime (Schinas and Rowell, 1977;
Saat - & ando, Yaap ebalr 2016R oA, which has an importance in the quality of agricultural
production, it provides chlorophyll sthresis although it is not in the structurecblorophyll. Therefore, it
plays a role in the formation of photosynthesis and phatbsgis products (Bergmann, 1992). In plants, Fe
is known as a moderately mobile micro element. Therefore, chlorosis caused by Fe deficiency occurs in young
l eavex (eG¢me . | 2000; Tal as et al ., 2016) .

Iron chlorosis occurs due to many factors (envimental conditions, wateelated factors, plants, soil,
wrong agricultural production techniques (Talas et al., 2016)

Iron (Fe) is involved in the enzyme systems inglent where it acts as a prosthetic group. It plays an
important role in biochemical, etabolic, enzymatic events, protein synthesis and nodule formation in plants
(Aktak, 1995; Kacar and Katkat, 2010) .

To prevent iron chlorosis; genetic control shdugdmade, environmental conditions that cause chlorosis
should be corrected and Fe fiezers (preparations) should be applied into the soil, onto the leaves or into the
irrigation water (G¢gnexk et al ., 2 0 OFé 3alts (FRPHA, c at i o
ferric sulfate, ferrous ammonium sulfate) and organic chelathsRe (EDTA, EDDHA, DTPA, HEDTA).
Commercially produced chelates are artificial organic compounds. By forming a complex structure with iron,
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it prevents iron from turmig into insoluble compounds in soil. Although-&teelate is very expensive, it is
prefared today; it is less toxic than inorganic iron salts and is more effective (Merge and Kirkby, 1987;
Davarpanah et al., 2013).

The activity of iron (Fe) chelates depsnah the degree of stability at different soil pH reactions. Fe
EDDHA was found to be ore effective to calcareous soils than others (Davarpanah et al., 2013). Vineyard,
fruits, tomatoes, strawberries and cotton are sensitive plants to iron deficienogyCha84).

An important part of the seedless raisin production is provided by Aegeariron f r om Mani s
and Denizli provinces and constitutes the majority of the export (80%) with an annual production of 250
thousand tons. Manisa| a k e h i culture areaad 90% df the vineyards are composed of round seedless
grape variety Vitis viniferaL.) (Anonymous, 2019). Although viticulture is carried out in 7.096.741 ha area
in the world, Turkey is at the™srank with 435 227 ha of vineyard area aadks firstin terms of exports
(FAO, 2017).

As a result of the researches carriediomt t he vi neyards of Manisa Al ack
regions, Fe and Zn deficiencies were determined especially as micro elements (Yener et al., 2002; Olcay and
Aydén, 2019).

In this study, it was aimed iavestigate that the effect of inorgarind organic iron (Fe) applications
into soil at different doses and times as 2 different experiments on yield of round seedless grap®iariety (
vinifera L.) in the same producer vineyard in Kemaliye regionfof ak e hi r di strict i n
defidency is shown widespreadly in the region.

MATERIALS AND METHODS

The experiments were carried out in the producer vineyard in the Kemaliye region where the Fe
deficiency symptoms were more common in Mafish a ikdéstnict in the Aegean region. Materialthe 18
year old vineyard where round seedless gr#fites(viniferal.) is produced. The experimental vineyard was
established with a large rooted 3ystemwith a length of 1.80 m and 3.0 m between rows. Senik
characteristics of the experimentata are given in Table 1.

Table 1. Some physiechemical properties of research vineyard soil

Depth Water solublg Organic Matter
(crrF])) pH CaCQ total salt (%? Structure
0-30 7.76 24.58 0.032 1.85 Sandyloam
30-60 7.79 24.60 0.030 1.22 Sandyloam
Light alkaline | Lime rich Salt free Poor
Depth|Total Available
(cm) (%) (ppm
N P K |Ca |Mg Na Fe Zn  [Mn Cu
0-30 |0.084 3.68 (190 [5850(180 50 4.0* 0.67 |16.50 5.12
0.058 2.31|175 |6200({192 55 3.72* 0.52|15.58 4.96
Sufficient |Poor|Poor|High |Sufficient |[Not problematic |Insufficient |Poor|Sufficient |Sufficient

The first experiment was conducted at two different times on 15 February 2014 Apdl 2014 as 4
replicates by applying FEDDHA fertilizer in olganic chelate form into soil at 4 diffetdavels (020-40-60
g vinestock!) according to randomized blocks trial design.

Fe-EDDHA is especially effective in calcareous, and alkaline soisgh pH. EDDHA has 3 different
isomers: ortheprtho, orthepara and pargara.-O isomers form stable elates at high pH and lime conditions
while others have lower stability. FEDDHA organic chelate used in the research can be dissolved 6% in
water. Fe-containing (ortheortho isomer iron 4.8%) and chelated fract@an be available in the range e® 3
pH (Anonymous, 2008). FEDDHA product was supplied from Dr. TARSA company (Antalya, Turkey) that
is the distributor of JAER company (Spdarcelona).

The second experiment was conducted in the same producer dimgtraone control dose by using 3
different organic and inorganic Fe forms from soil fFEeEDTA=25 g vinestock; Fe=FeEDDHA= 50 g
vinestock!; Fe=FeSQ7H,0=50 g vinestock) according to randomized blocks trial design. F&FG0 was
applied on 3 Mech 2014 and other Fe chelated fertilizéfs-EDTA; FeEDDHA) were applied on 10 April
2014. FEEDTA (ethylene diamine tetra acetic acid) is an organic chelate containing 13%-EBDHA
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(ethylene diamine eb-hydroxyl ferylacetic acid) is also an orgarihelate containing ororto isomer Fe
4.8%. In all experiments each three vines are used as one replication.

As basal fertilizer; on 18 February 2014, nitrogen (ammonium sulfptesphorus (triple super
phosphate) and potassium (potassium sulfatdjlifers were applied to all vinestock lbeé iron (Fe)
fertilization as 12 kg N d§ 4.5 kg RBOs da* and 20.8 KO da‘ at fixed doses by the producer. Physical and
chemical analges of soil samples used in the experiment were performed accordingrt@aiianal methods
(Jackson, 1989% Bouyocous,j1958; Bremner, 1965; Lindsay and Norvell, 1978). The results
obtained are given in Table 2.

Fresh grape yield (kg) was alited from each three vines during the harverst period 25 August, 2014.
The amount of grapes taken from each vingsteas weighed to determine the fresh grape yield per vinestock
(kg). IMP 7.0 statistical software was used to evaluate the data obtaimetthdrresearch (SAS Guide, 2007)
and Tukey HSD test was used.

RESULTS and DISCUSSION

As a result of the experimepéerformed with different iron forms (FEDTA, FeEDDHA, Fe Sulphate),
the difference among the iron forms in terms of grape yield was founel statistically significant (Table 2).
The lowest yield was obtaindtbm the control group (27.1875 kg) anckthighest yield was found in FE
EDDHA group (45.3125 kg). When compared with the control, the lowest yield value was found in Fe Sulfate
group (32.0550 kg).

Table 2. The results of the different iron appliciatiorie soil

Iron Forms Yield (kg)
Control 27.1875°
FeEDTA (25 g vinestocR) 43.1800°
Fe-EDDHA (50 g vinestock) 45.3125*
Iron Sulphate (50 g vinestoék 32.0550

When FeEDDHA applications from February to April compared with together theg akso found to
be statistically significat different among the doses and times. The lowest yield was obtained in the control
group (25.9875 kg) and the highest yield wasiwietd at the 3rd dose (40 g vinestdck35.675 kg) according
to the averages dfvo different periods. In February and Apapplications, the effect of both applications
time and FEEDDHA dose on yield were statistically significant.

When FeEDDHA application from soil was determined, the difference among&BBHA doses was
found tobe statistically significant in Februargoin chelate applications into the soil (Table 3). The lowest
yield value was observed in the control group (15.9250 kg) and theshighkl was determined at the third
dose of 40 g vinestoek (25.100 kg). In thé\pril application of FEEDDHA doses, thénighest yield was
obtained in the 3rd dose (40 g vinestdgl(46.2500 kg) and the lowest yield was found in the control group
(36.080 kg). For both February and April iron chelate applications into the sdibvtlest yield was observed
in the control goup and the highest yield was the 3rd dose (40 g vinedijpock

Table 3. The results of FEDDHA applications into the soil in Falmry and April

Fe-EDDHA February Fe-EDDHA April Fe-EDDHA February and April

Dose Mean Dose Mean vyiel(Dose Mean  vyielg
yield(kg) (kg) (kg)

Control 15.9250" Control 36.0500¢ Control 25.9875'

20 g vinestock 20.3000 20 g vinestock 41.1500° 20 g vinestock 30.7250°
40 gvinestock! 25.1000° 40 gvinestock! 46.2500 40 gvinestock! 35.675C
60 gvinestock 23.4000° 60 gvinestock: 44.0250° 60 gvinestock 33.7125°

The effect of inorganic salts and organicdhelates in plant production were investigated by different
researchers. Smith and Cheng (2006) reddftat there was a correlation betweenvackron (Fe) content
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and FeEDDHA levels in plant leaves. FEDDHA was also prevented the chlorosis in Concorde vines in high

pH soils. It was found that FEDDHA and FeSO4 with citric acid applications given &etesults than the
farmyard manure and B©4 in grapevine genotypes growing in calcerous soils by OzdemiTangolar

(2007). It was investigated the effect of Fe concentrations freEBIH2HA on anthocyanin content and the
expression of related genes@abarnet Sauvignon grape vines by Shile(2017). Since the anthocyanin
contentis important forthequa t y of red grapes and red wines, the
better results than the other concentrations. They suggested thatsnigat, anthocyanins content, and genes
transcriptions of anthocyanin biosynthesis were related wittoReentrations.

Iron has an effect on photosynthesis even tough it has not a direct role in the process. It plays an
important role regarding the yield. Because of the positive relationship between chlorophyll formation and
iron. The chlorosis is seen iloyng leaves related with the low chlorophyll concentration in the leaf. In order
to prevent Fe deficiency in plants, organicdbelates and inorganic Fe fertilizers should be applied from the
soil or foliar. Inorganic fertilizers such as Fe sulphate (RdS@.6l) are cheap in the cost, however, these
compounds are not usually adequate for rectifying chlorosis in plants. Organic chelates are more expensive
fertilizers, but they are mostly preffered today since they are more efficient regarding the tiectifi€a
chlorosis and the burning effect of these compounds are less than inorganic Fe salts (Talas et al., 2016;
Davarpanah et al., 2013; Mengel and Kirkby, 1987).

The stability of organic Fe chelates are dependent on their acts in different pH |eadlsTdfis stability
is also caused the effectiveness of the fertilizersEBBHA is to be found relatively more effective than the
other Fechelates in calcerous soils (Fernandes et al., 2005; Davarpanah et al., 2013, Talas et al., 2016).

CONCLUSION

Vineyards are one of susceptible plants for Fe chlorosis, especially for vines growing in soils which are
calcerous and high pH of soil. Iron deficiency is the most widespread micronutrient deficiency in Turkey's
soils. Iron chelates such as-EBTA and FeEEDDHA andinorganic Fesalts are used for prevention of Fe
chlorosis. As a result of this study,-E®DHA was increase the fresh fryiield comparedo the other Fe
forms and increased the fresh grape yield (kg) for both February and April applicatitthg &inestockl
dose.

As a result, we could be suggested thaEBPE®HA should be used for preventing the Fe chlorosis in
grape production. At the amount of 40 g vinestbc&n be suggested to incease yield when it applicates in
April in Kemaliye regiorof Al akehir District in Mani sa.

REFERENCES

Akt ak, M. 1995. Bit ki besl eme ve toprak veri ml
Kitabe: 416.

Anonim. 2017. T¢rkiye Kstatistik Kurumu. Bitki:

Anonymais 2018. Ege Khracat-e Birlikleri Kayeéetl ar €

Bouyoucos, G.J. 1955.. A recalibration of the hydrometer method for making mechanical analysis of
the soils. Agronomy Journal 4 (9): 434.

Bremner, J.M. 1965. Methods of soil analysis. Part 22r@tal and microbial properties. Ed. C.A.
Black. American Society of Agron. Inc. Pub. Agron. Madison.

Chaney R.L. 1984. Diagnostic practices to identify iron deficienay in higher plants. Journal of plant
nutrition. 7:4767.

¢cajl ar, K. ¥. 894m.., .TodirrakatBiAagk. Yayeénl areée. Say

Davarpanah, S., Akbari, M., Askari, A.M., Babalar, M. and Naddah, M.E. 2013. Effect of iron foliar
application (FEEDDHA) on quantitative and qualitative characteristics of pomegranate CV.-&l&8ageh".
World of Sciences Journal. 4:1-187.

FAO, 2016. Food and  Agriculture  Organization. Crop  production  statistic.
http://www.fao.org/faostat/en/#data/OC

G¢nek, A., Alparslan, M. and Knal, A., 2000. Bi
NO:15M4 p. 476. Ankara.

Jackson, M.L. 1962. Soil chemical analysis. Prentice Hall, Inc. New York.

JMP. 2007. JMP Statistical Guide. SPSS Inc.

Kacar, B. and Katkat, V. 2010. Bit ki -Ankasal5e me .
Baské. 6595.

44



6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY

Lindsay, W.L. and Norvell, W.A. 1978. Development of a DTPA Soil Test for Zinc, Iron, Manganese
and Copper. Soil Science Society of America Journal, 424281

Mehrotr a, S. C. and Gupt a, P. 10990. Reduction
Assa¥elolfl) I'ron in Plant&20.Pl ant physial, 93:1017

Mengel, K. and Kirkby, E.A. 1987. Principles of plant nutrition 5th edition. International potash
institute. Berg. P. Switzerland.

Saat -i N . and Yaj mur B. ( 2 Ce@tratipns of Ran| neadrd amchnsidnoi p s
nutrients in satsuma manie leaves. Citrus refikulata blanch Journal of Plant Nutrition 23(112)1745
1750.

Schinas, S. and RiowewWd ¢chDotosil8977Jour-3n&8. of soi

Shi, P., Bing, L., Chen, H., Song, C., Meng, J. Zhumei, X., Zhang, Z.26dn Supply Affects
Anthocyanin Content and Related Gene Expression in Berriggi®fviniferacv. Cabernet Sauvignon.
Molecules. 22(2): 283. Doi: 10.3390/molecules22020283

Smith, B. R. and Cheng, L. 2006-EeDDHA Al |l evi at es F e GrapevinesrtGoowrn s i n
at High pH. HortScience, 41(6), 149801.

Tal ak Yavuz,YeAyednéon | kue nEangidn ek i DnklekkatHal i s (2016) .
chlorosis in plant nutrition. Annals of Warsaw University of Life Scierc@&8GW, 37(1), 3.

Tangoh r , S. and ¥zdemir, G. 2 0 Oapevine ESénbtgpestGrowihg inl r 0 n
Different Calcareous Soils. Asian Journal of Chemistry. Vol. 19, No. 3, pp-241Z3

Ut ku Yéeldéz, O. and Aydén, k. 201 bitkidzlziersia Al a

beslenme durumunun incelenmédanisa Ce |l al Bayar | n. Fen BiTairnel nmesrail |
Bilimleri Anabilim Daleé. 65p.

Yener, H., Aydén, k. G¢le-, I . 2002. Al awlehir vy
Ege Tarémsal Arax. Erm8. Dergisi. 2002. 12(2) . 110

45



6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY

CONTROL OF Pseudomonasyringaepv. syringae
BY ECO-FRIENDLY CHEMICALS ON ROSA CULTIVARS IN LANDSCAPE AREAS

AYSUN OZTURK KUBILAY KURTULUS BASTAS

Konya Metropolitan Municipality Directorate of Parks and Gardens, Konya/Turkey
2SelcukUniversity Faculty of Agriculture Dept. of Plant Protection, Campus/Konya/Turkey
*Corresponding Author -enail: kbastas@selcuk.edu.tr

ABSTRACT

Rose, a plant of the gemiosa in the family Rosaceae, is one of the most popular and versatile flowering
shruls in urban landscape areas. In recent years, rose bacterial diseases are increased and they are caused
significant economic losses. In this study, 58 rose cultivars¢ddda landscape areas of Konya province were
determined different diseases symptomgsibus levels by carried out survey studies. Identification of 138
isolates obtained from isolations was made by biochemical, morphological, physiological and mééstsila
and the most common bacterial agent was determined as Pseudomonas syriagaegae. In pathogenicity
tests, 4yearold and 3 healthy rose seedlings were used. Disease severities of P. s. pv. syringae were
determined by shoot, root and leabaulations in land conditions and the bacteria showed important
differences on their faogenicities at different levels. Efficacy of different chemicals, phosphoric acid, copper
oxychloride, hydrogen peroxide and sodium hypochlorite, were tested agasngivPsyringae and evaluated
according to &4 disease scale. According to the firginphosphoric acid (53.3B00%) had the highest effect
while sodium hypochlorite (0.0B00%) had the lowest identified. Many of pesticides are highly toxic and have
immediate adverse effects on human health and wildlife or contaminate local food, vedtemd air.
Obtaining to data, plant defense activators as like phosphoric acid and sodium hypochlorite may be used for
bacterial disease management in rose productiod breeding programs within organic and sustainable
agricultural approaches.

Keywods: rose, bacterial blight, ecfriendly chemicals, landscape, organic agriculture

INTRODUCTION

Rose, which is included in tHeosaceadamily (Rosaspp.), originates actually from West Asia, and is
partly based on Europe. It is a perennial woody platihénform of shrub, and is usually 800 cm long
(¥z-eli k et al ., 2009) . l'ts varieties rbofgetofr om
seven meters. Depending on the features of its variety, the fact that it can be easilyduy/bildizs the
development of different garden roses in landscape designs (Christopher, 2002).

The shoot and blossom blight disease, which is caugdtséudomonas syringaes common in the
world, especially in areas where fruit cultivation is commonalises significant losses every year because of
the difficulty in fighting against the disease. As a result of systemic infections that occur ingspeatiuction
areas, seedlings die, and significant economic losses are faced. A total of 30% of ire&edieany every
year because of this illness, and similar losses are also seen in Italy and in other European countries (Kennelly
et al., 2007). Irour country, it was reported that s.pv. syringaewas seen in citrus trees in Antalya, Mersin
and Adang Mi ri k and Aysan, 2004), in apricot trees 1in
ceter (1995) conduct ed?20% ofghe prddyctioa aréas in Badatya teg@od wetreh a t
infected withP. s.pv. syringae which causes bactaticancer. Kotan and Sahin (2002) conducted surveys in
Erzurum, Erzincan and Artvin provinces in commercial and home gardens, and reported thdttB8% o
production areas were infected wiRhs.pv. syringae which is a polyfag and pathogenic bacteritnatcauses
disease in annual and perennial 180 plant species (Agrios, 2005).

Active oxygen compounds that are produced in plant cellsessuli of the infection of the disease agent
stimulate endurance system of the plant. Reactive oxygen speciesystironlates the genes in the infected
area, but it also causes that the genes become active in areas which are known as systemiergstee wh
plant is not yet affected by the disease. This phenomenon, which is known as Systemic Acquired Resistance
(SAR), is a feature that strengthens the plant defense system by stimulating the damaged tissue in the area
where the infection occurs in tliest infection (Kunkel and Brooks, 2002). In a plant with stimulated SAR
system, the resistance to infections ig@asing (Chen et al., 1994; Bolwell, 1999).

This research was abstracted from phD thesis by made Aysun OZTURK
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In this study, some SAR activators and conventional chemicals were tested Rgsimstsyringaeon
58 different Rosa cultivars with the aim of examination of environmentally friend and organic agriculture
aplications.

MATERIAL AND METHOD
The chemicals and doses used in the trials are given in Table 1, and the rose varieties aréaen in

2.
Table 1. Detected chemicals and their dosages to agaiagiv. syringae
Active Ingradient and
Chemical Ratio Commercial Name Dose/100 L water
Hydrojen peroxide %50 (| T EK KK M
Hydrogen peroxide pure) Hydrogen peroxide 3 mit
Ortho-Phoshoric Acid #T EKKKM
85 (C pure) O-Fosforic Asid
Phosphoric acid 800gr
Sodium hypocloride % 6| T EK KK M
Sodium hypochlorite 14 (C pure) Sodiumhypochlorite 3 mit
% 50 metallic copper (% 5
Copper oxychloride copperoxychloride) HEKTAK Copp¢g 300gr
Table 2. Rose varieties used in the experiments
1 Abracadabra 21 Flaming F.c 41 Petticoat
2 Afrodit 22 Foxy F.c 42 Planen Un Blomen
3 Alexandra 23 Garten Spass 43 Pompenella
4 Amore F.c 24 Gebr ¢gder |44 Queen Of Hearts
5 Andolusian 25 Gerber Engel 45 Romantic Antike
6 Angel F.c 26 Harlequin 46 Rosenstadt Freising
7 Angela 27 Harmonie 47 Rugelda
8 Apricot F.c 28 Jugendliebe 48 Salita F.c
9 Bad Birnbach 29 K°ni gin 049 Sangerhauser
10 BadW° r i shof en30 Laperla 50 Solero
11 Blush F.c 31 Larissa 51 Sunbeam F.c
12 Brillant 32 Lavender F.c 52 Sunny
13 Cheryy Girl 33 Lemon F.c 53 Tatiana
14 Chica F.c 34 Lions Rose 54 Valencia
15 Cinderella 35 Marango 55 Vulcano F.c
16 Crimson F.c 36 Mariandel 56 Zwergenfee
17 Cubana 37 Memoire 57 Sevillana (Meillant)
18 Diamant 38 Nicole 58 Garden Rose
Dornr°®sches -
19 Sababurg 39 Patricia
20 Escimo F.c 40 Pepta

P. s.pv. syringae(PssK26) isolate which have 83% virulence in the preliminary, was used in the the
experiments. Bacterial inoculation was performed by spraying of PssK26 suspensfo@Rt) i density
to the leaves of 58 different rose \aies. The disease was eakd by counting the lesions on the leaves by
using a &4 scale (0: no symptom; 1: 1 lesion; 2: 2 lesion;-36 &sion; 4: €10 < lesion). The Abbott (1925)
formula was used to determine the effectiveness of the chemieahsty s.pv syringae Thedata obtained
were analyzed by using the MINITAB version 14 program and Duncan Multiple Comparison Test.
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RESULTS AND DISCUSSION

In the present study, the efficacy of some-f@ndly chemicals, which could activate planfatese
mechanisms againgt s.pv. syringaewere researched on 58 different rose varieties. Obtaining to data, the
most succesful chemical phosphoric acid hadeffect between 53.3B00% and, it showed the highest
effectiveness on Escimo F.C., Tatiana &wtber Engel varieties. It was followed by Copper oxychloride,
Hydrogen Peroxide and Sodium Hypochloride with ratios 52880, 35.29100% and 100, respectly
(Table 3). While phosphoric acid was a succesful in 57 varieties at the ratio of 98.2p%, @oghloride in
27 varieties (46.55%), hydrogen peroxide in 11 varieties (18.96%), and sodium hypochlorite in 7 varieties
(12.06%) had efficiency againBt s. pv. syringae.Zwergenfee variety, which is prominent in the sensitivity
tests, is the most @ieed highly variety with 44.93% which is also revealed by the statistical results in the
controls.

Table 3.Percent effectiveness of some chemicals used adisgbv. syringaein some rose varieties

No o . o Sodium . Copper_
Rose varieties Hydrogen peroxidPhosphoric dad hypochlorite  |oxychloride
1 Abracadabra 62,5 83,75 51,25 73,75
2 Afrodit 67,64 94,11 47,05 79,41
3 Alexandra 66,66 86,36 51,51 77,27
4 Amore F.c 57,03 77,34 23,43 72,65
5 Andolusian 52,17 89,13 34,78 76,86
6 Angel F.c 41,86 81,39 3255 67,44
7 Angela 54,92 76,05 40,84 78,87
8 Apricot F.c 41,66 76,66 16,66 65
9 Bad Birnbach 79,31 94,82 50 82,75
10 |[Bad W°ri stk - - -
11 Blush F.c 57,4 81,48 27,77 70,37
12 |Brillant 79,83 92,43 73,1 88,23
13  |Cheryy Girl - - - -
14  |Chica F.c 56,89 77,58 44,82 62,06
15 |Cinderella 52,3 83,07 52,3 69,23
16 |Crimson F.c 53,19 53,33 0,08 68,08
17  |Cubana 58,82 76,47 45,88 63,52
18 |Diamant 70 87,5 40 66,25
19 |Dornr°s. $653 - 42,85 77,55
20 Escimo F.c 75,67 100 58,1 89,18
21  |Flaming F.c 55,55 84,44 75,6 66,66
22 |Foxy F.c 65,45 85,45 45,45 75,54
23 Garten Spass 72,58 91,93 56,45 80,64
24 Gebr ¢sder (574 79,62 77,77 85,18
25 Gerber Engel 100 100 100 100
26  |Harlequin 75,92 100 64,81 87,03
27 Harmonie 48,14 74,53 40,27 69,44
28  |[Jugendliebe 68,08 85,1 55,31 77,65
29 K°nigin Dg5294 65,68 42,64 68,13
30 |Laperla 35,29 69,74 26,05 63,86
31 Larissa 74 91 68 82
32 Lavender F.c 92,95 87,5 62,5 85,22
33 |Lemon F.c 73,45 82,09 58,02 79,62
34 |Lions Rose 65,43 83,95 50,61 82,71
35 Marango 65,33 82,66 46,66 73,33
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36 Mariandel 65,9 85,22 43,18 79,54
37 Memoire 50 75 30 62,5
38 Nicole - - - -

39 Patricia 77,34 85,15 63,28 80,46
40 Pepita 74,25 89,1 64,35 84,15
41 Petticoat 67,34 89,11 52,34 82,99
42 Planten Un Blomen (35,76 62,77 3,64 52,55
43 Pompenella 71,64 84,32 56,71 79,1
44 Queen OHearts 51,36 73,28 30,13 65,06
45 Romantic Antike 73,1 89,07 52,94 82,35
46  |Rosenstadt Freising |57,02 69,18 37,73 63,94
47 Rugelda 70,76 92,3 58,46 80
48 |Salita F.c 66,12 79,03 53,22 70,%
49 Sangerhauser 81,44 89,69 71,13 84,53
50 |Solero 83,33 96,42 76,19 89,28
51 |Sunbeam F.c 74,07 90,74 62,96 85,18
52 Sunny 72,97 85,13 52,7 79,72
53 |Tatiana 78,94 100 63,15 89,47
54  |Valencia 65,38 84,61 50 78,84
55  |Vulcano F.c 76,81 95,08 95,08 83,6
56 |Zwergenfee 92,28 96,88 89,02 94,36
57 Sevillana 71,05 79,75 59,71 75,1
58 |Garden Rose 84,13 89,65 73,79 88,27

(-) Disease symptoms were not observed in plants.

The chemicals, which effectiness researched in this study, obtained a succadisldygsant defence
activation patway againgt. s.pv. syringaeon 58 rose variety. Reactive oxygen species and plant activators
play roles in defence reactions of pkand lignification which strengthening cell wall following by infection
inplants¥ zcan et al ., 2001 ; Kunkel and Brooks, 2002) .
sodium hypochlorite and phosphoric acid which were previously knovire tase with various aims, was
examined on Cordes roses in landscape areas of Kooyiage againsPseudomonas syringg@®. syringae
and successful and hopeful results were obtained for human and environment health. In addition, we discuss
that phosphod acid will supply ensure durability for the plant body, and prevent pathogengfitening to
the plant body using in early spring. Further studies should be performed on different rose cultivars, climate
conditions and rose bacterial pathogens.
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ABSTRACT

Water undoubtedly has a critical important in the ldf living things. The use of water lma#ide area
such as agricultural production, industry and enepggduction. Depend on the increase in water demand,
negative effects of the global warming on the already limited water resources reach alarmingjatiséor
the next generation. Thereforeeuse of wastewater and collection of rainwater are consideredmn
alternative to water resources. In this study, the usage potential of rain water falling on the roof of buildings
of Bursa Uludag University Fatty of Agriculture is evaluated for défent usage areas. In this study,
collectible rainwater amount werdetermined from 7 building roofs of Faculty Administration Office building,
canteen, lecture hall buildings (D and E halls) and Faculty Membereédffiddings (A, B and C halls). At the
end of the study, it found that rainwater collection capacity ofl AaB, C, D, E, Faculty Administration
Office building and, canteen are 574 frsi36 mm, 572 mm, 539 mm, 263 mm, 455 mmand 172 mrh
respectivel. It was determined that total rain veaitcollection capacity of agriculture faculty can compensate
60 %of daily domestic water.

Keywords;rainwater harvesting, reuse, Bursa Uludag University, Bursa

INTRODUCTION

Water undoubtedly has a critical impantan the life of living things. 97.5%fahe world's water
resources are found as salt watesérans and seas, and 2.5% as fresh water in rivers and lakes. Existing water
potential in Turkey is 112 frand 44 Mused only part of it. Turkey is not a cagynrich in water. According
to the annal amount of water per capita, our country is a countpeBencing water scarcity. The annual
amount of usable water per capitais around 1,550 BSK 2014) .

The use of water has a wide area such as agricufitodliction, industry and energy prodocti As
the population increases, water demand increagaldition, the negative effects of global warming on limited
water resources have increased in recent years. These factors lead to a significant redisgtaiiarwater
resources and reaches alang levels for the next generation. Therefore, reusgastewater and collection
of rainwater are considered as an alternative to water resoRai@svater harvesting is the collection and
storage of rainwater dnsurface runoff and provision of watier the plant, animal production or domestic
consumption(Oweisetal.2 0 0 1 , Kantarojlu 2009, Kel é&- ve Abuk 2

In this study, the usage potential of rainwater falling on the roof of buildings of Bursa Uludagditgiv
Faculty of Agriculture is evaluad for different usage areas.

MATERIAL AND METHOD

In this study, the theoretical calculation of the amount of rain falling on the lofts of the buildings
belonging to the Faculty of Agriculture of Uludag UniversityBursa and the evaluation of the campability
for usage water were aime@ihe material of th study, consists of buildings belonging to the Faculty of
Agriculture.Data on the amount of rainfall falling to Bursa on a monthly basis was obtained &@etieral
Directorate of Meteorology (Tde 1).

Table 1:Average precipitation amount of Bursa between 1228 (MGM 2019)

Month Rainfall Month Rainfall
January 89,1 July 21,40
February 76 August 16,3
March 70,3 September 41,7
April 62,4 October 67,0
May 50,1 November 77,8
June 34,1 Deceamber 101,4
Total (mm) 707,6
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In the study, the roof areas of the buildings of Bursa Uludag University Faculty of Agriculture were
calculated from via the building design projects (Table 2). In this study, anmveater collection capacity of
7 buildings belonging to Bursa Uludag University Faculty of Agriculture was calculdteelse buildings are
Administration Office, canteen, lecture halls (D and E halls) and Faculty Member Office (A, B and C halls).

Table 2 Areas of the roofs of the buildingsarined (m)

Faculty Member Office Lecture Hall - . .

Buildings Buildings Eﬁﬁgilrt_]y Administration Office Canteen

AHal |BHal |CHal |DHall |E Hal g

1126 1053 1122 1058 517 894 338
FINDINGS

In this study, itwas aimed to calculate the rainwatervaat of the roofs of Bursa Uludag University
Faculty of Agriculture. Rainwater yield was calculated with (Equation 1) (Anonymous 2016):

Rainwater capacity = Rain collection area * rainfall quantityodf coefficient* filter efficiency
coefficientééd&éc@&@&&éééééeéééécéceéééé&quatipnl)

Rain collecting area: Roof area of buildings

Rainfall quantity: Total annual rainfall determined by Thekish State Meteorological Service

Roof coefficient: Ths is the coeffiient specified by German standards &if DIN 1989. It means
that all rain falling on the roof cannot be recycled.

Filter efficiency coefficient: The coefficient specified by German standards in DIN 1989 (0,9) (DIN
1989).1t is the effciency coefficiat of the first filter passed to separdhe rainwater from the visible solids
obtained from the rooft is a coefficient given by calculating that an amount of water cannot pass through it.

As a result of the calculations, the rain wagtention capeities of the building roofs are givem Table

3.
Table 3:Annual rain water harvesting potential of the investigated building rodjs (m
Faculty M.ember Office Faculty Administration Lecture Hall Buildings
Buildings Office Buildin Canteen
AHal | BHal | CHal g D Hall E Hall
574 536 572 455 172 539 263

When the rain water retention potential is examined in all the roofs examined, the roofs of the buildings
belonging to the Faculty of Agriculture have a total naater harvest of 3111 imWhen the total rain water
usage is evaluead, the faculty can meet approximately 60% of the domestic domestic water in the year. Storage

volumes to be constructed on the roofs were calculated with Equatidh@ 1| é - ve Abuk, 2018
Storage volume =Amounfo r ai n * Roof area * .QEq&tioh2)0, 9éé¢ééé
Table 4:Storage capacity (¥

Faculty Member Office - Faculty

Buildings Lecture Hall Buildings | 4 ministration Canteen
A Hall B Hall C Hall D Hall E Hall Office building

82 77 82 77 38 65 25

The gorage volume of the system for storithg amount of precipitation was calculated by considering
the month in which the precipitation amount is the highest (Table 4).

CONCLUSION AND DISCUSSION

In this study, the rainwater retention potentials of thesrobthe buildings of Bursa Uludag Unigéy
Faculty of Agriculture have been put forward theoretically. Storage capacity were calculated according to
determined rainwater potentialEhe totalstorage capacity of the warehouse systems foreseen inldihggi
is 450 m. When the total cost dhe rainwater collection system of calculated, approximately 90 000 TL is
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obtainedWhen the cost of the rainwater collection system and the annuaf tostap water were compared,
the depreciation period ofdisystem was found to beX8years.

Thisvalue shows that it meets more than half of the Faculty of Agriculture's need for usag@éihater.
evaluated in general; rainwater harvesting is seen anportant alternative to usable water resources for the
future. And studies on this subject shob&ldone.
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ABSTRACT

Egg; consumption is widespread in the world, high protein content and come$aietiean economic
animal food product. With the increase of world population, egg consumption increases. With the increase in
the production in laying hens operations, the use of natural resources, resulting in negative effects to the
atmosphere, soil ahwatker resources, while also it is accelerating the consumption of natural resources. In
order to ensure enough food production for the growing human population, natural resources should be
sustainable and emissions to the environment should be mininfikedcan be achieved through an
assessment of environmental sustainability. In this study, the environmental sustainability of a laying hens
house in the Karacabey district where the livestock activities are carried out extensively in the Bursa region
wasevalated as a material. In the monitored laying hen house while the global warming potential, ammonia
emission, land use and energy use are determined as environmental sustainability indicators. The
environmental sustainability of the laying hen farm Heenevaluated as over the sustainable, semi
sustainable and unsustainable according to limits of the identified indicators. As a result of this study, scores
of environmental factors for 1 kg egg production were; global warming potential 2,8 kg K¢e@gg,land
use 1,56 A/ kg eggs, energy use 2,95 MJ / kg eggs ang éviission 0,065 kg / hen placed / year was
obtained.

Keywords:sustainability, egg, Bursa, environmental impact

INTRODUCTION

The world population is approaching eight billion peoples situation leads to an increase in people's
food demands. An important part of the daily nutrient requirement for balanced and healthy nutrition consists
of proteins of animal origin. Egg is a food product that is widely consumed due to its high pontent and
economic source of animal protein. Egg production has continuously increased in the last decade in the world.
According to FAO, egg production in the world reached 80 million tons in 2017 (FAO 2019). Turkey among
the first 20 countries in theorld egg production ranks 8th with 1 250 075 tons of eggs (MBJKIR 201 8) .
Ensuring optimum conditions for the vital activities of chickens is one of the most important factors in
achieving productivity in egg production. Chickens are sensitive animails.important to analyze the
environmental effects of harmful gases that produced disintegration of wastes and respiration in the hen house,
for the continuity of production (Kéelé- ve Kar ama

In order to meet the increasiegnsumption, intensive enggises where production was made more
intensive became widespread in time. The increase in production has led to an increase in the use of natural
resources (such as land use, water use, energy use etc.) and decreaseurdks.resaddition, emissie
and pollution to the atmosphere, soil and water resources that emerge during the production process put
pressure on the environment. This is expected to reach alarming dimensions for the future.

Sustainability; it is becoming the most important suppgrtorce behind human activities. A holistic
sustainable development will be realized when social, economic and environmental aspects are examined
through the assessment of sustainability. It isel-linown fact that environmental impacts from intensive
livestock enterprises pose an obstacle to environmental sustainable development. Therefore, sustainability
assessment has become increasingly important (Boggia et al. 2010). Environmental sitgtagmainil
important issue that needs to be emphasizedrdier to prevent the irreversible damages caused by the
developments in egg production and the effects on the environment over time, to prevent the destruction and
protection of resources forthetex gener ati on (Hell strand 2013, Yayl

In this stug, in the framework of the system boundaries of a laying hen enterprises monitored in Bursa
in Turkey was aimed to evaluate the environmental sustainability.
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MATERIAL AND METHOD

The egg farms stied in the study operate in Karacabey district of Bufidze assessment of
environmental sustainability has been tried to be put forward within the defined system limits and per
functional unit. In this study, system boundaries were determined as hew musdaries. Sustainability
assessment was examined fer determined functional unit. When similar studies were examined in laying
hens, it was seen that 1 kg egg was taken as the functional unit (Leinonen et al. 2013, de Vries and de Boer
2009, Dekkeet al. 2011). Therefore, the functional unit (f.u.) watedmined as 1 kg egg.

Since sustainability is a very broad topic, in this study, environmental sustainability assessment has been
tried to be determined by taking into account the sustainabitligators identified. Van Asselt et al. (2015)
defined enironmental sustainability indicators for evaluation of sustainability in a study based on consultation
with 6 scientific experts and literature revielhese indicators are global warming potentiahmonia (NH)
emission, land and energy use. Energy and luse are included in the subtheme of natural resource use. In
this study, the indicators specified per functional unit were taken into consideration (Table 1).

Table 1:Indicators for assessingéd sustainability in egg production

Sustainability indicators Unit

Global warming potential kg CQ, equivalent kg egg
Emission ofNH4 kg / hen placed / year
Land use mz/ kg egg

Energy use MJ / kg egg

Van Asselt et al. (2015) presented #revironmental sustainability assessment by taking into account
the sustainability limits (sustainable, sesiistainable and unsustainable limits) that they set. Sustainability
limits for the determined environmental indicators are given in Table 2 arallimétsvalues are used for this
study. The values obtained in tsieidy were evaluated according to these limits.

Table 2:Sustainability limits for the core indicators

Indicators SL MSL USL
Global Warming 2,235 2,629 3,193
Emission of NH: 0,028 0,04 0,125
Land use 3,21 3,78 4,59
Energy use 20,3 23,9 29,0
SL: Sudainability limit, MSL: Mid-sustainability limit,USL: Unsustainability limit

FINDINGS

Evaluations were made on the environmental sustainability indicators mentionedtndyeln order
to determine the global warming potential, fnission per funanal unit was calculated with the help of
Tier-1 (IPCC 2006). It was calculated that 2,8 kg-@dhission was produced for 1 kg egg production. The
source of NH emission inliis study is the manure of chickens. As a result of the measurements made within
the enterprise, it was calculated that 0,065 kg of &Hlission per animal was released. The area usage was
calculated as 1,56 4per 1 kg egg by taking into consideration tlimensions of the hen house. There is no
heating in the hen house and no mectation is used. Belt system is used as fertilizer operating system. In
addition, lighting and ventilation is done in the hen house. The electricity consumption used factikiigs
has been examined within the scope of energy use and as a resuliéehashown that 2.95 MJ of energy is
used per functional unit (Table 3).

Table 3:The values of environmental indicators of the monitored laying hen house

Indicators Values
Global warming potentigkg CO-equivalents/f.u.) 2,8
Emission of NH (kg/hen placed/year) 0,065
Land use (rfif.u.) 1,56
Energy use (MJ/f.u.) 2,95
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In this study, environmental sustainability values of the laying hen house were evaluated according to
the sustainability limits. According to the results of the evabmatvhenthe global warming potential and
ammonia (NH) emissions arevaluated, the enterprise under investigation is at an environmentally semi
sustainable boundary. When evaluated in terms of land use and energy use, the enterprise was oliserved with
the environmentally sustainable limits.

CONCLUSION AND DISCUSSION

As aresult of the study, when the global warming potential and ammonig) @vhission effects of the
egg laying enterprise were evaluated, an environmentallysestainable value wabtained. When the area
and energy use is evaluated, environmentally sudibe value was obtained.

In terms of natural resource use, land use and energy use was considered environmentally sustainable.
The fact that intensive production is carried oud harrow area provides efficiency in the use of the area while
the lackof heating and mechanization in the enterprise provides an advantage in energy use.

Since global warming and ammonia emissions are at thesusiginable limit, it is foreseen ththere
may be issues in the future. In order to reduce the potentialdioalghiarming, first production at the source,
i.e. in the hen house, should be reduce. The most effective way to reduisad®duce emissions by offering
lower protein diets. [problems cannot be prevented at the source, they should be preveideehvitonment.

Chicken manure is an important source of formation, especially in termsza@miskions. Since it is a
bad smelling gas, it also causes odor problems. Therefodéesshould be made to reducedMrissions.
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ABSTRACT

I n todaybds worl d, when the population is incr
increase. On of the vital needs is energy that is frequently used in developing industries, residences, and
transport. The sevelaegative effects related to the utilization of endogged from fossil fuels have appeared
on environmental and people health issuesrdkie years. This situation has led to a tendency to biomass
which is an alternative energy source. Organic wastesused to the production of biogas which is one of the
biomass energy sources. As a result of the biogas production electricity, hetgriauetted fertilizer are
obtained. However, biogas production has some disadvantages. It causes various envirgonoieletals
because biogas systems have technical problems such as a gas leak, lack of qualified personnel and lack of
legal legislation. Theaim of this study is that it is aimed to investigate the solutions developed for the
environmental problems encourdgdrduring the production of biogas obtained from organic wastes which are
an important biomass source.

Keywords:Environmental impact, Binass Energy, Biogas.

INTRODUCTION

With the world's population increasing to supply the needs of people have belapedvechnologies
and industries, and energy demand has increased after these developing. After the energy that is produced
fossil source had seriously occurred some problems, alternative energy sources which had beginning to
researched were got resulighin 21 centuries, so renewable energy is begun to prefer [1].

Renewable energy that is sustainable and environfriently is continuasly improving with
researching on the around the world. Moreover, Turkey has suitable as a location for usingleczresvg
sources. There are various renewable energy sources as solar energy, wind energy, geothermal energy, ocean
energy, hydroelecital energy, and bioenergy.

Bioenergy is, in other words, biomass energy. Biomass includes organic matters dmatharevorld,
and the matters' wastes and residues. If an example should be given, these raw materials are a variety of plants
municipal wases, some industrial wastes, and manure [2]. These raw materials have been used to occur
bioenergy. Bioenergy is $8 harmful to the environment and people in comparison with fossil energy. Also,
bioenergy has a similar characteristic as fossil energghis@&nergy could be used to alternatively energy.
Figure 1 displays this situation [2]. Biomass energy is obtguwith three methods of energy conversion, such
as thermochemical, physicochemical and biochemical. The products that are as a resdtooinbesions
are used to be heat, power, and fuel [3].
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Organic wastes and residuals have been used to anaerobic digestion which is the biochemical method,
at the end of the digestion as an occuyypnoduct is a biogas and also the fertilizer that has organic and high
quality is the byproduct.

This pape includes the environmental impact of biogas systems so, biogas should firstly be explained.
Biogas includes 400% Methane (Ck), 60-30% Carbon dixide (CQ), <4% Nitrogen (M), <1% Carbon
monoxide (CO) and 168000 ppm Hydrogen sulfur ¢8). Besides, logas could be used to be power, heat,
and fuel [4].

ENVIRONMENTAL IMPACT

Even though the searches were generally conducted about that biogassitime pffects on the
environment, biogas and biogas systems have various negatirenmental impacts. The environmental
impacts were researched to be two subtitles as advantages and disadvantages, and these impacts were detaill
explained.

Advantage®f Biogas Systems

While biogas is production and utilization, it has various emvitental advantages. If an explained
should be given, the primary advantage is that it is an alternative instead of fossil fuel because it is one of the
renewable energy smes. Other advantages are that providing reduce to the release of greenhoutigegas in
atmosphere compare to traditional waste management likeG@ Also, producing high yield, and quality
digestate which can be used as a fertilizer, thus in thetsmhical pollution will be supplied to reduce. When
organic waste matters which arsed as feedstocks are stocked it could be creating environmental pollution,
during biogas production that is periodical will reduce these effects [5] [6] [7].

Disadvantges of Biogas Systems

In spite of the environmental advantages of biogas that vbereeanentioned, several environmental
disadvantages are had in the life cycle of biogas. In this paper, the subject that is wished to emphasize is these
disadvantages, sbdetailly explained below.

fWhen crop waste and residues are prepared as feedsticbk silage, for example during to
manufacture of it will occur particle matters and cause air pollution and also visible respiratory problems on
the people [8].

fContentsof waste which is used as feedstock could have various pathogenic bacterium and this
situation is threat heahWwise [7].

1In the process of biogas production, one of the crucial disadvantages is that it has toxication, burning,
and explosive effects [91LD].

1 The content of anaerobic digestate that is used as fertilizer which is prdthgaiyhlevel N, the
fertilizer would be in the stocked process under the soil, thus this gt mixed the soil and underground
water and would be caused to be ectmsysdegradation [10] [11].

fIn the biogas systems could be leakages, hereat ingeasiissions of greenhouse gas that is as
methane and carbon dioxide would occur in the atmosphere [12].

fBiogas systems could cause a traffic jam if the area of raw maiss@lrement far away to it. As a
consequence of this, noise pollution would be magéace. Furthermore, biogas plants that are used the
generator, pump, and compressor could cause noise pollution [10].

Besides, in the life cycle of biogas, according astephase could occur direct or indirect pollutants.
Wang et al. (2018)repared two different scenarios that are direct and indirect pollutants to could be examined
for two different biogas systems that are large and household biogas production.rit thetéince, the direct
emissions were approached as the scenario.eThpsssions happen that during the process of biogas
production, manure pollutants include in the storage phase and consisting of the gas leakage accidentally in
the biogas reactor. lthese situations, occurring rates of emissions assessment are sfi@abteif.
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Tablel: Summarizing assessment of direct emissions rate

Emissions LEP HBFP
Manure emissions

C05-C from initial total carbon [1,2] 4.71% 5.80%
CH4-C from initial total carbon [1,2] 0.78% 0.98%
MNOy-M from initial total nitrogen [2] 0.05% 0.06%
MH3-N from initial total nitrogen [2] 5.95% T.8B6%
Biogas leakage [3.4]

C0y from total biogas 0.22% 3.18%
CHy from total biogas 0.37% 527%
Digestate emissions during management

C05-C from digestate total carbon [5.6] 0.23% 0.13%
CH4-C from digestate total carbon [5,6] 0.38% 0.21%
MOy-MN from digestate total nitrogen |2] 0.05% 0,05%
MH3-N from digestate total nitrogen 2] 6.40% 6,33%
Digestate emissions during fertilization [7]

CO-C from digestate total carbon 0.01% 0.01%
MOy-N from digestate total nitrogen 0.25% 0.25%
CH4-C from digestate total carbon 0.02% 0.02%
C02-C from digestate total carbon 3.49% 3.49%
MH3-N from digestate total nitrogen 0.07% 0.07%
MOz-MN from digestate total nitrogen 209% 2.09%
PO4-P from digestate total phosphor 0.12% 0.12%
504 from digestate (kg/tonne) 0018 0018

LBP, Large biogas production; HEP, Household biogas production,

In the other scenario, the indirect emissions are indicated to occur throughout energyptionssuch
as due to biogas burn form emission. values of the emissions that are resulting from the cases are illustrated in
Table 2 [6].

Table2: List of indirect emissions (kg/functional unit)

Phase Process Pollutant emission
CHa 0, co MH4 MOy NO, S0y Voc PMip My POy
LBP Gathering 2678.40 4419357 G38.00 8.66
Processing C5TR 659.10 108287
CHP 28711215 43955 60.21 46.04 339.70
Biogas fueled boiler 33,091.51 50,66 6.94 531 39.15
Use Storage 671237 10,998.30 841434 114.22
Fertilization 3621 14,035.65 2017 7.01 40,67 142.01 716.31 264.01
Transport B6.72 270,00 1.82 0.08 15.59
Use of biogas 15831659 24237 33.20 2539 187.31
HBP  Gathering 275739 45497.00 984,32 13.36
Processing 550199  9145.28
Use Storage 394853 6545.39 9515.25 12917
Fertilization 38.18 14,799.58 21.27 502 4651 145,55 219.01 286,74
Transport 2588 10472 0.71 0.03 6.05
Use of biogas 23901860 364.33 101.97 7782 559.19 281.56

LBP, Large biogas production; HBP, Household biogas production; CSTR, Continuous stirred tank reactor; CHP, Combined heat and power system.

As a consequence of this resémrcompared to the environmental effect of two different systems of
biogas was concluded the index of the total effect of the environment is that household foidgeisom was
13% higher than that of large biogas production. The effects were detadly igivable 3 [6].

Table3: Environmental impact indexes of the life cycle for two different biogas systems

EC cwe AP EP PoP HTP Total
LBP 013 13.69 437.71 227.47 1.73 010 290,83
HBP 0.00 10.29 56.32 261.25 1.16 022 32924
LBP - mitigation —-056 —16.36 —68.54 —290.00 —0.87 026 —376.60
HBP - mitigation 0.28 11.84 74.11 320.90 073 0.15 408.01
LBP - net 0.43 2.67 20,83 G2.53 0.86 0a7 8577
HBP - net -0.28 -1.55 -17.79 —59.65 043 0.08 —78.37

LBP, Large biogas production; HEP, Household biogas production; EC, Energy consumption; GWP, Global warming potential; AP, Acidification; EP, Eutrophication: POP,
Photochemical oxidation; HTP, Human toxicity potential.

CONCLUSION AND RECOMMENDATIONS

Bioenergy is a significant source of renewable energy, because of being both envirviemeiyt and
alternative energy to fossil fuels in terms of economy. One of the sources of bioenergy is biogas, and biogas
production uses organic neaials as feedstock for occurring, so establishing biogas plants is preferred to
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regions that have sectof agriculture and livestock breeding. Also, research shows that the production of
biogas is rapidly developing in the world.

While Biogas that usess power, heat, and fuels compare are said enviroAmamily, biogas systems
could possibly cause soreavironmental problems. In the paper, in biogas production life cycle phases could
be various environmental problems are explained, and from redbataiias done are given some examples.

Making some provisions for the negative environmental impactsvinatl be minimized should be. If
an explained should be given for the provisions;

1 The study of the geographical information system should be dorn@@gab plants should be nearby
areas of feedstock for minimizing noise pollution.

1 The wastes process' istics and stocks should be paid attention to hygiene rules.

1 The system process' rules should be carefully decided and periodically controlled.

T Employees who work in the plant should be given educations about the system.

1 Energy crops or crop waste and desis which are used as feedstock should be under controlled before
the process of plant for keeping out a fertilizer that includes chemicdlpeaticides.

I Animals should be raised in a controlled manner for the animal wastes that are used as raw materia
because manure mustn't include chemicals like antibiotics.

{Biogas should be purified and as a result, values of emissions would decredse, thetprocess of
purification is used to increase the quality and yield of biogas.
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RESUME

Un compl exe tr s i mp éamileaestAphdiridag (Blymarepteragpartdnars d e |
aux genres Encarsia et Eretmocerus sbattaque ~ Be
|l es eaux g®othermiques dans | e sud tunisien

LO6®tude de |1 06i nfl uenclatiordsardes poputatioesude Beminichtiwiwewe | s d
|l ieu dans deux serres de tomat e. Une serre cond
g®ot her mi e dans | a con@uiedselan lesitechn@aeb corsventiohnallessestimsta&ee d an's
unsitedgg ®ot her mie ° Limagu s dans |l a r®gion de de K®

En se basant sur | es caract®ristiques phr®nol og
|l arves du parasitopude ° | i nt ®r i exur d @eeb ol nad aknarev ed
principaux genres de parasitopdes en pr ®sence. Er
sophia 23,6 % uniquement de | a population parasit

des | ar vees, dter daie s ixd Stade et dgsupapes. i

Léanal yse statistiqgue au seuil 5%, et | a compar
et de r®gqul ation par | es parasitopudes naturel s i nc
situ®esuislulresl edse flea partie inf®rieure des plantes
de production biologiqgue, varient doéunRarcbnire,maun hau
niveau des feuilles de la p@tmoyenneetdapar t i e sup®ri eure des plantes
r®gul ati on naturelle ne varient ni en fonction du

Les taux de parasitisme et |l es tauix den ad®gturl @da
nivea u des feuill es des di ff®rent s ni veaux des pl
conventionnell es, ne sont pas diff®rents ni en fo

Mo t s : Bemigia tabaci, Eretmoces mundus, Encarsimso p hi a, serre g®other
naturelle, parasitoides indig nes, sud tunisien

INTRODUCTION

Le suivi de | 6®t at phytosanitaire des serres
d®marrage de | a dga®ost hlea KiR®(g ikdhn 1®PeB8Bs | e cas parti
pr®sence a ®t ® signal ®e en abondance d®s | e d®par
) qui | 6accompagnait, insignifiamltes prs®cipa@maet -
compagnes de production, |l e probl me de | 6attaqu
cultures dbéarri re saison. Cbdbest ainsi qudédun prog
de produitsh i mi ques gd e®tp®@ulra Iri miter | es d®gOts des al el

Conscients du danger des effets secondaires qgu
des produits chimiques, nous avons catmmealcsRord & Rv@&(J

En effet, un complexe tr s i AghdinidaedHymenogtera pad atsti & @ g
Bemisia tabacappartenant aux genrEscarsiaet Eretmocerugjui sont les plus importants ennemis naturels
deBemisia spfLopezAvila, A.1987, Jones et al. 1995).

Les p o p uHreamodermsinsundds@® s ont montr ®es | es plus effi
guden pl ei nBemibiatabaciJAoGoblsbyeet al., 1998). Les travaux en laboratoire de J.A.
Goolshy et B (1998), ont mont ® Hyetmmcerus mundataque significativement un nombre plus important
d 6 h! tEmcarsigpergandiella Ces r ®sul tats pourraient °tre conf
et al . ( 199 7 Eretopacerus enundolgencet acguiet ugd t ol ®r anc e -"-vimde ®r e s s
plusieurs insecticides comparativement ~ dbéautres

61



6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY

Eretmocerus mundusst ori ginaire de | a r®gion mBedisia er r al
tabacisur les culturesmr a” c h  rrees (sAd ubsersteor et al ., 2002). Son u
pour | e contr!le des mouches blanches a ®t ® consi

Les edpErc et sontdortesudss ectndoparasitedes larves de la nighe blanche (Rose et
al ., 1995) . La plupart sont arrh®notoques, mai s
(Gerling1966 Mc Ausl ane et Nguyen, 1996). Les 1Tufs sont
sontff i x®es bBof® aetineede | a feuille. Apr s ®cl osion
dans | a |l arve htlteg F€l ayseat eGeBleirng, 1982). En se
consomme totalement le conterid | a | a rnvde sehransf@menen aymphe (Walker et Greenberg,
1998).

Le parasitoideEretmocerus mundugarasite tous les stades larvairesBigmisia tabaci Mais son
d®vel oppement et son efficacit ® lavesfde2"et8ntstadedel on |

Bemisia tabacs o0 n t l es plus f avor alEtenecerys anundud-bltgn edGening,] op p e
.1985). Dbéapr s les r®sultats de Wal ker et Greenb:¢
sur les larves de 2MSstade soit 66,4%, et le taux le plus faible sur les larves difstade soit 8,6%.

Eretmocerus mundusst qual i fi ® de kopunobionte | o mBstapach i | p a

pui sque ces der ni eerts “c osnet idn®veenlto p'p esre. nlolu rersitr qual i
3mMet4m"stades qui ar r °dt®uvnetl o®pvpi edmeermni e n(t WA9I&kuerpoureentagesr e e n
do®mergence d®pend aussi du st addjeunds tarves atide 65,9% sut e .

l es |l arves ©g®es.

Si | 6 e f Erétrooaecus er@micubét douteuse contrB. tabaci (Heinz et Parella, 1994),
Eretmocerus mundubonne des r ®s uB. talmati(Soolsby @t @.r 19%6)) mass nesparasite pas
T.vaporariorumet ne peut °tre Prabatiui t en masse que sur

Le genreEncarsiae ng!l obe, pl us des (Wodldy eteHsraty, £988), daht®6 sontt
connues ¢ 0 mme B.pabhaci Lsomans & \vdreLenteden, 1999).

Au sei n &®éparasitareleEpdarsiap e uvent avoir une interactioc
tel s que |Ahisoduo plaérreadsoi o aer Eretmoteugl &€ ggi ani , 1994) . To
d Bncarsias o n t endoparasites sTuwpordriersm (Fdanserf é® Mafartt 1987)s t ad e
ToutefoisEncarsiap ond ses oeuf s dBbdufed ®tadalavaie dedlelmaddeDix jbues 3
apr s | e par a gandforme erepupe.lEaviron dix jouss plssdardtun noBwnelarsiaadulte
®merge de | a pupe par un trou rond sp®cifique.

METHODOLOGI E UTI LI SEE.

L6®tude de 1 06infl uence ddespoputatiohselBemisiatabacheautiee| s d e
das | es deux serres de tomate qui ont-te@borélle dek o i s i
di f f ®r e n tinsagiratxad.¢abacip r ®

Le taux de parasitisme emet d®termin® selon | a f
TP = pourcentage de parasitisme A + T

A+ B+T+P+L
Pour | e pourcentage du taux de r®gqulation, il f

TR= taux de =rAgiuiLat i on
A+B+T+P+L
A: L2 +L3 +L4 parasit®es
B: L2 +L3 +L4 non parasit®es
T : Trou de sortie (parasite)
P: Pupar iBamiséatabacis d e
L: Larves pr®dat ®e s

Sur les tableaux de comparaison des mogem@m fonction du temps et sur les graphiqeegadiation
des taux de parasitisme et de r®gul ation en fonct
des pourcentages (calcul ®s sur | a basetess!| esr mup
date do®cthdretni Idl®d remrag en ®e .
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Concernant | es popul ations repr®sent®es sur | ec
niveaux des feuilles en fonction des ligneshaque donn®e <correspond ° | a
®chantil | on dglkOofduies (4 pastiasssur la tigne® 3 plantes sur chaque partie de la ligne x 2
feuilles par niveau de chaque plante x 5 dates)

Loeffeuill age e(llqbueensl fveeunmelnite sdel egsu pl us vieilles
latomateet prati qu® Ilde ncermbree sbe tfee wiulel,es enl ev ®es
de croissance du v®g®tal. eAsSthsg®n®realneombrte @ cu ifvea
nouvelles feuil | escomepaunafeisque lahautetr des plgnte@satieintlemiveau des
supports de culture qui sont situ®s “ environ deu

La serre biologique estsnt al | ®e dans un site de g®othermie p
sudouesdt 8 EI hamma de Gab s. La serre est install ®e da
cultiv®es dans | e "mume s3$ it tee e prodgciign aohmale abpne oasis qui se
trouvent ° une dist.ance dbéenviron 1000 m tres

Lasereconduite selon | es techniques normales habi
Limagu s situ® du cot® nord estGdle $a Eiléeesde K®
entour ®e par desosmalesddet pusduesi oot ®s. En pl us
oasis 7 |l d6int®rieure du site, ce dermiteresedd rdiuy
Dans | es deux cas, | a s er rdNoassavonschoisielaporg@rincpalacelleu n e
du cot® nord, et | a num®rotation des | ignes de <cu
cot®towd | a ligne L8 du cot® est.

RESULTATS

Taux de par as iatondansdaseere biothgquer ® g u

En se basant sur | es caract®ristiques phr®nol o
du m®conium sur | es pupes, et sur | a modalit® du
|l arves du pa®as i uvoeld dhet tTea,l boanr a pu d®t er mi ner | e t a
genres de par asi t oHretmoserusnandysorBtiue 16e1% dincarsiasopHial 36195,
uni quement de | a popul ati bonpagasdbaabsrka dAarceuosn
du pr ®dat &acrolopghuscaligivosusneai s en nombre tr s r®dui t. L
sont constitd®sdeaxi dmse, | aroiesi me, guatri me st a

Auniveaudeséui |l l es de | a partie inf®rieure

La population des stades parasit®s et pr®dat ®:
essentiell ement par eéssipdpes dpasr dei 1TQ@FM L "Bmfdeaq aal
L 6 ayseastatistique au seuil 5% (Tableau VBpl, Tableau VBrl).et la comparaison des moyennes

(tabl eau VBp2, Tabl eau VBr 2) montrent g u et ol pedse st a
nat ur el s EréetmoderugtEmncarsg dés larves dBemisatabacis i t u®es sur | es feu
i nf®ri eure des plantes de tomate dans |l a serre co
ddéune f a- on ifidatvaien omton du temps.dPar contre sur les huit lignes deewdéans la serre

ces taux sont parfaitement comparables.

Source Degr ®s | Type lll SS Carr ® mo|ValeurdeF |Pr>F
i bert
Dates 4 0,00998037 0,00249509 4,12 0,0095
Lignes 7 0,00365112 0,00052159 0,86 0,5482
Tableau VBpl: Analyse de variance des nmamnes du taux de parasitisme au niveau des feuilles
i nf®ri eures dans | a serre biologique
Source Degr ®s | Type lll SS Carr ® mo|ValeurdeF |Pr>F
i bert
Date 4 0,00691820 0,00172955 4,48 0,0064
Ligne 7 0,00241729 0,00034533 0,89 0,5243
Tableau VBr1 : Analyse de variance des moyennes du t
i nf®ri eures dans | a serre biologique.
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Dates Nombre Moyennes

12/04/2001 8 0,95160 a

26/04/2001 8 0,94751 ab

15/03/2001 8 0,93848 hc

28/02/2001 8 0,91730 b

28/03/2001 8 0,91261 c
TableauVBp2 : Comparai son des moyennes du taux de pa

dans la serre biologique, en fonction du temps

Dates Nombre Moyennes

12/04/2001 8 0,962646 a

26/04/2001 8 0,953887ab

15/03/20a 8 0,950101bc

28/02/2001 8 0,938951cd

28/03/2001 8 0,924576 d
Tableau VBr2: Comparai son des moyennes du taux de r¢

dans la serre biologique, en fonction du temps

A la fin du moiese tdema®er peant ®s pued®bdt du moi

déenviron deux m tres arrivant ainsi au niveau de
de couchage soi elehiveames papdationy @emisiaguugneesn.t e al or s, pr
ni veaux assez ®l ev®s, surtout que | 6on est en pre¢
chi mique. Cette absence est aus saler sarBemfsia(@raphique d e s
VB2). End f et , l a plupart des insecticides communs p
parasitopudes qud” | eurs insectes hltes (Plapp et
Graphique VB2: Evolution des populations des différentes
categories surles feuilles inférieures dans laserre
25000 /K biologique
20000
£15000 L/‘/:)\Q\
& 10000 —
35000%
S 0 - . . . = : . " ad
q‘§§)’\ qs._g:.'\ q/@'\ qS)Q" quQN q{@" q‘Pd\ Q/QQ’\ (‘9@" Dates
\Qtrl> ‘\Qn_.;\ \Q(b\ \Q'b\ \Qn} \Q& \Qb‘\ Qb:\ \Q)&‘
|¢° & Vidd\parasfe'  VW— Rrasite™” —2=— Tofkparasitis |
Au cours de | a premi re quinzaine de mar s, | e
augnent ati on, ce qui suppose | 6®mergence dbébun gran
augmenter | e nombre de |IlmbvesdpalrasveéeéP®esaienedi (mmin
(Graphique VB2)et ainsi le taux de parasitisreet de pr ®dati sme s o (Gtaphijuev enus
VB1, Graphique VB4Y. Suite ° wune op®ration do®ffe®il $@gepa
une di minution spectacul aire des di fédmendemars, cat €
enregistrant un ®quilibre entre I e nombre de trou
populationsdes parasitod es et de | eurs hotes sbéest traduit pat

faibles(Graphique VB1, Graphique VB4
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Graphique VB1: Variation du taux de parasitisme surles
feuilles du niveau inférieur dans une serre biologiqueen
fonction du temps
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Graphique VB4 : Variation du taux de regulation naturelle sur
les feuilles de la paritie inférieure des plantes dans une serre
biologique en fonction du temps
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Au cours de |l a premi re @enmisiagati nree dtd@e/rfidi, bll e
| ®g re di minution, suite ° une | ®g re augmentatio
sorteaugnent e se tradui sant par | 6augment (&aphique VBRe | a
Aucours de cette p®riode on enregistre [(Graphigteau x d
VB1, Graphigue VB3 Suite " uraidtp@umat i"od add®fnf du moi s d

0
di mi nution des stsadsees tpraadwiida®st egarprw®@deatI®g re d
de r®gul ation.

Au niveau des feuilles de lapartemaynne et de | e partie sup®rieu

La popul ation parasit®e et pr®dat ®e planeshdarsiat r ®e
serre biologique est constitu®e essentiell ement |
troisi me stade d43de qwast liarme sstpadeas(ilt®w), et des
delapartiesupr i eure, constitu®e essentiellement par des
peu de | arves du troisi me stade (L3).

Dans la serre biologique, auveau des feuilles de la partie moyenne etde parti e sup®r
pl antes,elvanmiadyce et l a comparaison des moyennes
natur el s i ndErgtimateruset Encarsicadesolarves (L2, L3, LAde Bemisia tabagi nous

permettent de constater que statistiquement les taux de parasitiet de rr ®gul ati on nat L
fonction du temps ni en fonction des lignes de culture.
En comparai son avec Beéa Bes®sm@mbatig uii owma rdiue btirotsy psi g

avec le temps, la position des feuilles surleafilac s, et |l es | ignes de culture
facteurs climatiques, on peut d®duire, gsufacteurse s a
climatiques dans | a serre, et |l eurs r®partitions
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Taux de par asgulationslane la setre ndrmaler ®

Léanal yse statistique au seuil 5% et | a compar:
r glation des populations dgemisia tabacr e ncontr ®es au ni veanvealedes f eui
pl antes dans | a serre conduite selon les technigu

|l es taux de par assietnitsrnee leets Iteasu xd idfef ®r®grudeat i on ne
du t e mpamctionwes égnes de cultures.

La faiblesse des populations aussi bien des pa
cette di st rae dnitonction dutempsnde @ pasition des feuilles sur les plantes, et des lignes de
cultures.

DISCUSSION

Dune fa-on g®n®r al e, |l es taux de parasitisme
taux de r ®gul at iBemisatdbacd amaop U least iscerrsr edse g®o0ot her mi que
®1 ev ®s da n oduttian bislegigue gue dams lap serre conduite selon les techniques de production
nor mal e, not amment sur | es feuilflfe®r dmrcé adipmirnu e
bas vers le haut au niveau de la plante (Graphique V.B.N).

Graphique V.B.N: Evolution destauxde parasitisme etde
régulationen fonction des niveaux desfeuilles surle s plantes
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0.95 ﬁé‘é parasitisme SB
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La production en conditions normales dans | es
fertilisants chi mi gues plantasdvis'svti rsi ad e ss ®as g e nqtusi  pf hryatgo
situation est cdcalnetuurr & “unfeoruddrl ilBéadsitabacesaen effetj v e d
| 6un des principaux probl mes assowuin®siamx gult unr
une ®norme quantit® de produits chimiques | es plu
plus en plus ineficmes provoquant des probl mes de r®sistan
biotype B qui onna "t une grande r®sistance aux pesticioc
concentrations qui provogquentm®ntaldiet @odeéeal ph ®&n o)
la mouche blanche (Omeretal., 199U Soudan ohane IGa zri ®@a@i, , ont const

pesticides peut provoquer une diminution du taux de parasitisBerdsiatabachb ar des par asi t
genresEncarsiaet Eretmocerug 36, 7% dans un champ du cotomunrait:
champ non trait®). Il s ont remarqu® que | d6utilisa
50PM, é) attagquantThreispsAla uum defsf eett H wissHremoaeruss ur t o
mundus

Ces r®sulthasdekp®Pi gnea@atdes taux de parasitism

entre |l a serre conduite en cond.itoutedintersentbrede prodaitd uct i
chimiques, et la serre de production dans les conditionsnormaleéisaue au de | aquel |l e | dut
chimigue est une r gle qudéon ne peut transgresser
agressive sur | es ennemis naturels diminatomka tr s
mortalit ®B.mabhaciem eabeenee de parasitopdes est de 2%
De plus, [Eeetmecarus anedustMerpetceo nnu pour °tre |l e plus effi
rencontr ® damnesr miesu ese rdrue ss ugd®ottuhni si en. I I-"-vesdemont r
plusieurs insecticides compar at ilvkeemme nett “a ld. 6la9ust7r)e.s
bi fenthrine, il perd 63% dergenee (Watkgratlald997).on dur ant
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La distribution des taux de parasitisme des larveBataisia tabacet des taux de r ®c
population dans les serress t ®t roi tement i ®e ° la distributio
susceptrieb | pasr adli°tt®es ou pr ®dat ®es. Les stades | ar:

principal ement c ons™ti3t"yaRle et pnasecond les pal dasrlavwvessitstdde. 2

La r®ussite dbébun agpelnuts ibe wrlso gfi agcutee uversstEretni@rgriusef fpeatr
eremicusu cours de | 6ann®e 2000, dans une ceheckame,t at i
2000, com. pers.). Les conditions cubnmahuqudst &nr
g®n®r al ement ®l ev®e dans |l es serres, et | a mauvai
et le stade larvaireesnsi bl e de | 6htte pourraient °tre | es <ca
d Bretmoceus serius Silvestda u Me xi que a ®chou® ° cause de | a bai
, et | a r®duction des toeggmpR®rdaetsu rperso bd a nnselsb EBpsocuar e sl ir
formosa (HulpasJordaan et al. ,1987), etqéed u g me nt at i d&E mMaua rnsoiasb afe®l mo g
r®sultats (Onillon et al. 1988) .

Léinfluence conjugu®e de cespérmrasieursmesudahnhas e
une diff®rence entre ces fteaid les fsamctliesn pdenlt & s
niveau des feuilles inf®rieures dans | a sarlese bio
feuilles moyennes et | es feuilles sup@®ebeliués @ti
larvesdu¥st ade qui sont g®n®r al ement peu sensibles au

Aussi bien dans le cas de la serre biologique, queldaras de la serre normale, les taux de parasitisme
et de r®gul ation sesmt comparables sur | es |ign

1 semble que | 6i mportance des populations des
des taux comparablesctdgwm Ildes |l6iopmRe sa,t | @lnordd ed t e uli 4
reprises, et ‘sur debixaoq woes jodiroserait laRcauad pBreipale de variation des taux en
fonction du temps, notamment au aplanteeau des feui |l |

REFERENCES BIlI BLI OGRAPHI QUES

CAHILL M., BYRNE J.F., GORMAN K., DENHOLM L., et DEVONSHIRE A., 1996- Insecticide
resistance ilBemisiatabacii current status and implications for managemientBrighton Crop protection
Conference, Pestardli seaseso; British7380.op Protection Counc

CLAUSEN C.P., and BERRY P.A., 1937 he citrus blakfly in asia, and the importation of its natural
enemies into tropical Americll.S.D.A. Technical bulletin 320, Waschington, DL(&8.

FOLTYN S., and &@RLING D., 1985- The parasitoids of the Aleyrodilemisia tabacin Israel.
Development, host preferem and discrimination of the aphelinifretmecerus mundus. Entomologia
Experimentalis et Appllicata8, 255260.

FRANSEN J.J., MONTFORT M.A.J. van, 198Functional response and host preferendermfarsia
formosaGahan (Hymenoptera: Aphelinidae), a pacéd of greenhouse whiteflyfrialeurodes vaporariorum
(Westwood) (Homoptera: aleyrodidad) Appl. Entomol103,5569.

GOOLSBY J. A, CId p r ®@ REROK M. A., LEGASPI B. C. Jr., WENDE L. E., 1998 aboratory
and field evaluation of exotic parasitoidd Bemisia tabaci(Gennadius) (Biotype 'B") (Homoptera:
Aleyrodidae) in the Lower Rio Grande Valley of Tex@®logical Control 12: 127135.

HULPAS-JORDAAN P.M., CHRISTOCHOWITZ E.E., WOETS J., and LENTEREN Van J.C., 1987
- The parasite host relationshigetweenEncarsia Formosa (Gahan) (Hymenoptera: Aphelinidae) and
Trialeurodes vaporariorunjWestwood) (Homopt., Aleurodidae). XXIV. Effectiveneds€Encasia Formosa
in the greenhouse at low temperatui@irnal of applied entomologh03, 4, 368378.

JONESW.A., WOLFENBARGER D.A., and KRICK A.A., 1995 Response of adult parasitoids of
Bemisia tabac{Homoptera: Aleyrodidae) to leaf residues of selectatbodnsecticidesEntomophagalO:
153162.

LOPEZAVILA A., 1987 - Two new species dEncarsiaFoester(Hymenoptera: Aphelinidae) from
Pakistan, associated with cotton whitelBemisiatabaci (Gennadius) (Hemiptera: Aleyrodida&ull. Ent.
Res 77, 425430.

LOOMANS A.J.M., LENTEREN Van J.C., 1999 Evaluating environmental effects &ncarsia
species (Hyranoptera: Aphelinidae) introduced for whitefly control into Eurojpgegrated Control in
Glasshouses IOBC Bulletiol. 22(1), 153156.

67



6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY

MC AUSLANE H.J., and NGUYEN R., 1996Reproductive biology and behavior of a thelytokous
species oEretmocerugHymeroptera: Aphelinidae) parasiti@emisia argentifoliiHomptera: Aleyrodidae).
Ann. Entomol. Soc ArB9: 686693.

MICHAEL DE COURCY W. and WRIGHT E., 1999Parasitoidinduced mortality in the biological
control ofBemisiatabacion poinsettialntegrated ontrol in glasshouses IOBC Bullefifol. 22 (1). 4144

OMER A.D., LEIGH T.F., et GRANETT J., 1992Insecticide reistance of greenhouse whitefly
(Homoptera, Aleyrodidae) and fithess on plant hosts relative to the San Joaquin Valley (California) cotton
agmo e ¢ 0 s yJsAppl.iaet..113 (1992p24-251.

ONI'LLON J. C.,1988. Lutte biolCogrgseeat zone®me @
Entomophaga@3(4) : 481494,

PERRING T.M., COOPER A.D., ROFRIGUE R.J., FARRAR C.A., and BELLOWS T.S1983-
Identification of a whitefly species by genomic and behavioural studies. Science 259, 74

PLAPP F.W. Jr and WINSON S.B., 1997Comparative toxicities of some insecticides to the tobacco
budworm and its ichneumonid parasiBampoletis sonoresis Environ.Entomab,381384.

RUSSEL L.M., 1962 The citrus blackfly- F.A.O. Plant protection Bulletit0, 35 -38.

IMMONS G.S., and MINKENBERG O.P.J., 1994ield-cage evaluation of augmentative biological
control of Bemisia argentifoli(Homoptea, Aleyrodidae) in southern California cotton with the parasitoid
Eretmocerusr-californicus(Hymenoptera, AphelinidaeEnvironmental Entomologg3: 15521557.

VIGGIANI G., 1994 - Recent cases of interspecific compitition between parasitdidiseofamly
Aphelinidae (Hymenoptera: ChalcidoideBprw. J. Agr.Sci. Suppl6 : 353359.

WALKER A.J., CIOMPERLINK M.A., and WOLFENBARGER D.A.,. 1997Lethal and sublethal
effects of insecticides on two parasitoids attaclBegisia argentifoliiHomoptera: Aleyodidae).Biological
control 11, 7G76.

WALKER A.J., and GREENBERG S.M., 1998 Suitability of Bemisia argentifolii(Homoptera,
Aleyrodidae) Instar for the parasitoittetmocerus munduslymenoptera, AphelinidaeEnviron. Entomal
27(6): 15691573.

WOOLLEY J., HERATY J., 1998 Encarsiaspecies of the world: a searchable database. OW\ALY
http:// chalcidoids.tamu.edu/encarsia.htm.

68



6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY

EFFECTS OF DIFFERENT BIOGAS RESIDUE CONCENTRATIONS ON SEED
GERMINATION
PRE-TREATMENT OF LACTUCA SATIVA L.

BENGI NUR AAKT@ABNNURAKOG¢AR

®Biomass Energy Systems and Technologies Center, Sokgy Institute, Ege University, Bornova,
Kzmir; *Cor r es pmaihaddresdgenginurhbastabha@outiddok.com

ABSTRACT

Biogas plats as a renewable energy technology for generating energy also prbohgses residue.
The biogas residue, which is a sustainable source, has a rich mineral content and a wide application range in
agricultural production. We hypothesized that the minarbbktances in the biogas residue will have a positive
effect on germinan by promoting enzyme activity in seed-peatment. The aim of this study is to investigate
the usability of biogas residue in seed germination applications. In this context, bisigghee and seed pre
soaking treatment were applied to lettuce (Laatsativa L.) seeds. A laboratory experiment was conducted
to study the effects of different biogas residue concentrations (0%, 1%, 5%, 10%, 15%) and time (1h, 2h, 3h).
The study was caicted with 4 repetitions and 16 applications. In this experiment, @édk value and
germination percentage were examined. As a result of the experiment, T50 value decreased, peak value
increased with increasing biogas residue concentration and apmitaiime. Although there was no
significant change in the percentagegefmination due to changes in application time, there was an increase
compared to control group. The study showed that the concentration and application time of the biogas residue
in seed pretreatment were important parameters in terms of positive ortivegeffect.

Keywords: Biogas residue, Anaerobic Fermentation, SeedtRratment, Lactuca sativa, Sustainable
Agriculture.

Highlights

T impacts of different biogas residue concentraias priming agent were tested.

fIncreased concentration of solution had a negative effect on the seed germinaticiucd sativa..
seeds.

91t was found to have a positive effect at low biogas residue concentrations.

INTRODUCTION

Rapid population growttdecrement of arable land arlohate change poses are risks for food security.

In this context different techniques are being developed to produce higher quality and larger quantities of food.
One of these techniques in agricultural produce is primingt(patment). Seed priming is &asy and low

cost technique that speeds up germination and seedling emergence, and promotes vigorous eddglgliowth
and Sal ehi, 2 0 1 Brimingkcanrba dooejwithudistin@ eth6ds. Important priming methods
include hydropriming, osmopriming, matrices priming, thermopriming, hormonal priming, halopriming,
chenical priming, physical priminggiopriming and nano priminNawaz et al., 2013; Rakshit and Bahadur,
2018) The point that the separates tppl&cations is the mediums usidthe applicatiofNawaz et al., 2013;

Paul and Dutta, 2018)

Some enzymes such as amylase, protease and lipase play a role in embryo development and growth in
seed. Thancrease in the activity of tse enzymes can provide an increase in germination. Seed priming
(soaking) is defined is as holding the seed in the liquid for a period without allowing the emergence of root to
promote seed metabolic activity (Heydecker @idbins 1978). With this treatmg& germinatiorenhancing
metabolites are formed by activating the enzymes in the seed and the stored nutrients for germination are made
ready for use (Basra et al. 2005; Demir et al. 1994). Seed priming is the most itploytaological methods.

With this process germination, faster, quality and a same amount of germination (Bradford, 1986). Seed
priming treatment can be used as a treatment against drought stress by shortening germinétlawsimet

al., 2013) Seed priming (soaking) is widely used to reduce the time between seed sowisgedliog
emergence and to pro@dh sample output of seedlings (Parera and Cantliffe, 1994).

Generally, about 6% solids are recovered from the biogas reactor. Separating the solid and liquid phase
can be us¢Bauer et al., 2009; Kaparaju and Rintala, 2008; Kocar, 2@38) the separation of the phases,
most of the N and K remain liquid phadauer et al., 2009Biogas residue is also rich in micro elements.
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The nutrients in the form of biogas residue can be taken into the sewdgineent applications, absorbing

and osmosis is taken into the seegkther with the activation of the enzymes in the embryo and endosperm

to promote germination and stimulate the growth pro@éssg et al., 2011For examp#, Zhao et al.2014

used biogas residue Vicia fabaseed prdreatment. At the end of the study, the mineral content of biogas
residue was high and had a positive effect on germination and seedling growth. However, the use and
application rate in seed pteeatmentvaries according to the content of plant species fermented fertilizer
(Ramana et al., 2002)

The factors affecting germination of lettu¢eatuca sativd..) seedsplant growth regulators are many
internal and external factors, including light, temperature and {@2i#ta and Bradford, 1994; Weges, 1987)
Internal and external factors can have negafifeets on germination. Germination activity could be increased
by minimizing these negative effects with different methods. In this context, letiacki¢a sativel..) seed
priming with liquid part of biogas residue was investigated.

MATERIAL AND METHO DS
The study was conducted in 202819 at Ege University, Institute of Solar Energy, Biomass Energy Systems
and Technologies Centre at Energy Plants Laboratory. Seed germination was perforri28Dnl80 incubator.

SEED AND BIOGAS RESIDUE

The seeds ofettuce (actucasativd. . ) variebhylddedekeal ebtained from
The seeds are standard vegetable seeds and are specified by the company to comply with the least seed requirement:
However, biogas residue was obtained fibllacaBo gas Pl ant , Bal ékesir, Turkey
The materials used in biogas production in the plant are; chicken farm wastes, cattle wastes, rice husks and stems,
dairy factory wastes, slaughterhouse wastes, yeast factory wasteghéfitgdaulic retention time in the biogas
reactor, the solid and liquid parts of the fermented manure removed from the system were separated with the aid of
a separator. While the solid portion was evaluated in a separate process, the liquid portiadensetation from
the cogeneration system, making the liquid fermented product usable.

Nitrogen analyses of biogas residue were carried out according to ASF8¥®and 4236 using Leco
Truspec, CHNS, USA elemental analyser. Total solids and volaiilkids amalyses were performed according to
DIN 12880 DIN 12879 German Standards, with 3 replications for each sample. pH and EC analysis were performed
with WTW pH/Cond 3320 measuring device.

EXPERIMENTAL SETUP

The germination test of the control group seedd,experimental group seeds was performed according to
ISTA and Canadian Methods and Procedures for Seed Testing. Mablagyely751/61 type filter papers were cut
according to petri dishes and the 0.25 §uogicide (Bayer, Pomarsol Forte, thiram actiubstance; 80 WP) was
added to 1 liter of pure water and mixed thoroughly after a half hour in the prepared solution. The seeds were placed
on filter paper in petri dishes with 4 replications and 50 rejgicd he germination test took 7 days in the intarba
Seeds with 2 mm root emergence were considered germinated and counted. After the last day count germination
percentage was calculated.

In order to study with biogas residue (liquid part) on lettigmds, a factorial experiment was conducted
based omandomized block design with four replications, three priming times and five concentrations. Seeds were
treated at 1,2, 3 hours with 0% (distilled water), 1%, 5%, 10% and %15 biogas residue (liquidsparepared
with distilled water) and nonprime (cwal) (Table 1). After priming, seeds were washed with distilled water and
dried to original weight. The seeds were then sown on two sheets of filter paper placed in glass petries. The
experimentwascondut ed i n a growt h c¢hambment disglled\Nvaterwas afipied if ng t

necessary.
Tablel: Treatments

Concentrations Content N (%)
- DW -
%1 DW+ BR 0,02
%5 DW+ BR 0,05
%10 DW+ BR 0,1
%15 DW+ BR 0,15

Note: DW: Distilledwater, BR:Biogas residue
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Germination parameters were calculated according to the following formulas. Time taken to 50%

germination was calculated by Coolbear et al. (1984):
0

VT o S

€ ¢
Germination percer{@o):
001 & 0t HOI0ED T30 € 0@ & Q&I DALY
I a Q¢ Qe B ¢deo
P YE 0l QQi

STATISTICAL ANALYSIS

In order to understand the statistical difference between the results, the analysis results were subjected
to Duncan Multiple Range Podtoc test. IBM SPSS (Version 25.0) statistical package program and Microsoft
Excel were used for the calculations.

RESULTS AND DISCUSSION

The T50 value is the day when half of the seeds germinate. This value is lower than thereaneol
that the application is successful in terms of early germination. In this context, it is seen that germination time
of T50 value increases in direct proportion with increasing seedrgasment application time and
concentration. When the T50 valas exarimned, 1% (2h) biogas residue concentration there is a difference,
4.8% compared to control and %7.1 compared to distilled water (0%) (Table 2).

Peak value indicates the maximum number of germinations per day during the entire germination period.
When the pak value is examined; the highest value (42.5) 1% (2h) is seen in the experiment. This value is
also the only application that is higher than the control experiment and the difference is about 14.12%. In terms
of germination rate; it was determihthat 26 (2h) experiment increased germination rate by 20.3% compared
to control. Another application that is higher than the control is 5% (1h) experiment. Other experiments are
lower than the control (Table 2).

Germination percentage (%) means how muachthe btal number of seeds germinate. When
germination percentage is evaluated; The highest germination percentage appears to be 5% (2h). This in order;
1% (2h), 15% (1h), 10% (1h) and DW (0%) (2h) follow the experiment. It was observed that germination
percentge decreased with increasing experiment time and concentration. Lower concentrations of biogas
residue experiment showed a higher germination percentage compared to DW (0%). High concentrations of
biogas residue have a positive effect on the peagerofgermination compared to the control if the experiment
time is short (Table 2).

Table2: Results of treatments

Priming Treatments Priming time (hour) T50 (day) \P/Zﬁj(e Germination Percentage (%)
Control T1 O 1.65ab 36.5¢c 93.5abc
T2 1 1.69ab 35hbc 94.5bcd
%0 T3 2 1.76b 31.25b 95cd
T4 3 1.95c 26.08a 82.5a
T5 1 1.68ab 34.5bc 93abc
1% T6 2 1.57a 42.5d 96.5cd
T7 3 2.41d 23.3a 93.5bcd
T8 1 1.7ab 35.25hbc 98d
5% T9 2 1.73b 32.25hbc 93.5bcd
T10 3 2.35d 24.5a 90bc
T11 1 1.68ab 35bc 95cd
10% T12 2 1.67ab 32.7bc 87.3ab
T13 3 2.34d 24.8a 92abc
T4 1 1.73b 33.25bc 96¢cd
15% T15 2 1.66ab 34.7bc 92abc
T16 3 2.4d 24.3a 91.5abc
Mean - - 1.80* 31.60* 92.80*

Note: Means in each column followed by similar letters are not significantly differére 5% level (Duncan's
test)
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When the examined in pH and EC changes in concentrations of biogas résislueteworthy that
there is no significant difference in pH as concentration increases, but it is remarkable that there is a significant
increase in EC value (Table 3). In this case, EC value is known to have a significant effect on seed germination
and germination parameters; negative correlation between germination percentage, germination rate, peak
value, T50 valueAlburquerque etla(2012), similar results were reached.

Table3: pH and EC changes in concentrations

Treatment pH EC

DW (0%) 8.32 1.81
1% 8.68 1.68
5% 8.74 7.18
10% 8.77 13.3
15% 8.77 19.3

In the study carried out in order to reveal the effects of the applications on germination of lettuce seeds,
it was determined that the germination values of the seeds exposed in short periods of time, espawially at
concentrations, had a positive effen the germination value8lburquerque et al. (20}2lso emphasized
that low concentratio(iL%) applications can be applied sucfabsin germination parameters, whereas high
concentrations decrease germination valBesto et al., (2016mphasized that ecotoxic effect will increase
with increasing fertilizer concentration.

CONCLUSIONS

Cellular metabolism is affected by seed -peatment techniques and seedling develayirie
encouraged in seed Ke nan o] .|Bibgas r2gidlie6ig thought to have a stimulating effect ded s
germination at low concentratiofalburquerque et al., 2012; Emirmmd Warman, 2004)n this context, the
effects of biogas residue on germination of lettuce seeds at different concentrations and periods were
investigated. At the end of the study, it was decided that the nitailewpretreatment was 2 hours at 1%da
1 hour at 5%. The results of the seed germination study Show that the effect of biogas residue on seed
germination can be positive of negative. This effect may vary depending on the concentration of fertilizer.
Therefore, caution should be exercised wlising biogas residue for irrigation purposes before planting
(Ramana et al., 2002)f biogas residue is used, especiallg Bnalyses should be carried out andhttie
concentration should be determined accordingly. Otherwise, it is thought that germination activities of the
seeds may be adversely affected.
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ABSTRACT

Today, a large parof energy needs are met from fossil sources. Emissionsufiiaration of the fossil
sources cause greenhousesgancentrations in the atmosphere. Climate change caused by greenhouse gas
emissions has become the most important environmental problemat€ichange threatens all ecosystems
on earth, from micrarganisms to macrorganisms. The use of fossil sourig@known to have negative
effects on human health. Apart from these effects, it is also known that soil and water pollution, acid rain and
de<rtification are other consequences. Due to the depletiorfosdil fuels and such environmental
conseqguences, sxitists focused their research on renewable and sustainable energy resources. In this
manner, biomass energy and biogas production technalaie the forefront issues. Biomass resources
include animaland agricultural wastes as well as industrial and rneipal wastes. Biogas from anaerobic
fermentation process can be used for heating and generating electricity. Anaerobic fermentationcigan eff
alternative technology with sustainable waste managéimebiogas production. In addition to this, biomass
energy and biogas production process are known to have the potential to reduce climate change and air
pollution resulting from greenhouse @as In this study, it is aimed to investigate the effectsing renewable
and sustainable biomass resourcesdoergy production on climate change.

Keywords:Biomass, Bioenergy, Biogas, Climate Change.

INTRODUCTION

In recent years, energy demand hegsidly increased in parallel with population, industrialization and
technological developments. Intensive consuompbf fossil fuels to meet increasing energy demand is a
source of greenhouse gas emissions causinglgibilmate change and environmentallption. It has been
known that fossil source consumption causes global climate change along with the negetoteoimthe
environment, human health and all ecosystems on Edrth

There is a connection betweennddite, social and environmental cdi@iis and human health,
consequently climate change affects the quantity and quality of food and water, inaieasdation, and
changes the disease transition dynaiffgsClimate change is seen as one of the lsggevironmental threat
for human bmgs and especially carbon dioxidemissions from fossil fuel use are considered to be the
dominant cause of cliate changg3]. By the use of fossil fuels, gases such as carbon dioxide, methane,
nitrogen oxides, sulfupxides, chlorofluorocarbons are d¢tad. Among these gases, carbon dioxide is the gas
that contributes the most to greenhouse gas emissions aagsitistthe atmosphere for the longest time.
Worldwide, carbon dioxide is responsible for around 65% afrgteuse gas emissiof@. In 2018 the global
atmospheric carbon dioxide level reached approximately 408 ppm and it is a new%gcord

Today, morethan 80% of global energy demands are met from fossil so{gtesntil 2050, it is
estimated that it will remain approximately 14% of ofeeres, 72% of coal reserves and 18% of gas reserves
[7]. Rapid consumption of fossil fuels in order to meet gstnmergy demand caused the acceleration of the
using alternativeenergy sources. At the same time, significant transformations are needebahemergy
systems to mitigate climate change impdéls In recent years, the studies on renewable energyreeso
have gained a place in order to prevent damage to envindrand sustainability caused by the use of fossil
fuels. It was reported thigislation and policy encouragement in many developed countries provided using
renewable energy and reduce giemrse[9]. Renewable energy sources play an important role uchegl
greenhouse gas emissions and carbon footprint. Around the world, @Bth&ctotal energy is supplied from
renewable energy sources and the rest is from oil, natural gas afitiGtokilis foreseen that energy demand
will increase by 40% by 204hd renewable energy sources are expected to continue to gain importance in
the global energy platforiil].

Among renewable energy sources, biomass energy and biogas production technmdofgierant
issues. Anaerobic fermentation is known to be aitiefft alternative technology with sustainable waste
management in biogas phaction. Biogas is a clean energy source that is used in areas such as cooking, heat

74


mailto:1gundoganberil@gmail.com
mailto:2gunnur.kocar@ege.edu.tr

6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY

and electricity generation lirect and indirect usage methods. It is known that biogasdus gptential to
reduce climate change and also has environmental benefitsaswreducing air pollution from greenhouse
gaseq12]. Because of these features, biogas has become one obghénmportant renewable sources of
energy in different parts ohé world that draws more and more attention in both developed and developing
countries.

In this study, it is aimed to investigate using of biomass resources as renewable and sustaiggble ener
sources and the effects of biogas production on climate change

BIOMASS ENERGY AND BIOGAS PRODUCTION TECHNOLOGIES

Biomass is defined aslatonfossil organic matter of biological origin. Biomass resources include
animal and agricultural wastes as wadlindustrial and municipal wastes. Biomass also includes kgradu
plants, plant residues and energy plants that are widely availatWeathe world13]. According to literature
research, bi omass wi |l pr ovi deergyrequirementrardnt is Expected® o f
that biomass will account86 of renewable energy at the end of 2[4). In addition to these, biomaissan
energy source with the potential substitute of fossil fuels due to its renewable drdretly propertis. It is
predicted that the development and use of biomass emamyhelp change the energy production and
consumption policies, improve tleEonomies of the communities and establish a sustainable energy system
that supports environmental protectids)].

Anaerobic fermentation is a complex biological process thaverts biomass into biogas through
different microbial pathways and biochemticeactions. In this process, biogas production occurs as a result
of decomposition of organic substances and feimentation is widely used in the treatment of different
orgaric wastes. Biogas production by anaerobic fermentation takes place in eattirahments as well as
small or largescale controlled production. Biogas is a clean energy source that isnuaezghs such as
cooking, heat and electricity generation byedtrand indirect usage methods. At the same time, fermented
fertilizer with high nitrogen content is formed in a form suitable for the agricultural activities after anaerobic
fermentation. Beause of these features, biogas has become one of the mosaithpemewable sources of
energy in different parts of the world that drawsrenand more attention in both developed and developing
countries.

THE EFFECT OF BIOMASS ENERGY AND BIOGAS PRODUCTION ON CLIMATE
CHANGE

Climate change is a global problem and threatens all ecosystems. This is mainly due to the increase in
greenhouse gas éssions and the initiatives to reduce these emissions are accepted as one of the best
approaches in order to pranteclimate change inhe world. Temperature changes since the industrial
revolution have been associated with the use of fossil fu6lsRecent analyzes have shown that the rise in
global temperatures is due to greenhouse gas emissions and there méljobechanges in cliate in the
coming year$17]. As a result of the studies, it has been reported that increasing temperatures duéoizsemiss
will be permanenf18].

Today, the rapid increase in energy consumption is becoming an important probleméority and
ecologi@l balance. Fossil fuels are used to meet energy demands and this contributes to greenhouse gas
emissions especially dawndioxide. Using clean and sustainable energy sources instead of fossil fuel can be
an effective strategy to rede carbon dioxide enmggns[19]. Growing international cooperation on climate
change and rapid advancements on clean and sustainable ewdkggied the end of the fossil fuel ¢24)].

Fossil reserves emits carbon to atmosphere during the formatioasprtor millions of gars while
biomass capture carbon rather than releasing to the atmosphere because of the photosynthesis[@fibiomass
Therefore, biomass energy and biogas production technologies provide important advantages to minimize
future envionmental impacts suchs greenhouse gas emissions from fossil fuel use and for future energy
demands. How does biogas provide these advasRaljeere are many suitable raw materials in the biogas
production process and has a closed nutrient cycle pdténtlz@iogas productio, the carbon released to the
atmosphere is reused by plants and other biomass sources, and thus a cycle takesafare, Tihlike fossil
sources, biogas production is considered to be carbon neutral.

CONCLUSSIONS

Due to indusialization, technological developments and population growth, enery demand is increasing
day by day. Since a major part of greenhouse gassemssresult from fossil fuel use, it is a hot topic for
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climate change and energy consumption isslibe most irqportant way to prevent climate change is to move

away from fossil fuels. Considering greenhouse gas emissions from fossil resource usgyipredection,

biomass energy and biogas production technologies come to the forefront. Studi¢isadimogaobtained

by anaerobic fermentation of different biomass sources is a clean energy source. Biomass energy and biogas
are carbomeutral compaikto fossil sources and it is predicted that they play an important role in reducing
climate changewith its featres, biogas seems to be one of the energy sources with the lowest environmental
impact. With the development of biogas production technadogiethe future, major developments and
impacts will be experienced in clean energy productiondtitian to thee, the impacts and develeopments
include reduced release of greehouse gases to the environment ensures that the battle against global warming
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ABSTRACT

Abscisic acid (ABA) izonsidered to be a germination inhibitor and is held responsible for seed
dormancy. Radicle emergence is a program that consedsls germination. This program is influenced by
ABA but how this hormone controls seed germination is still poorly knowndén to achieve our objective,
two orientations are given to this approach: on the one hand, the study of the physiologicauredfathe
seeds of Atriplex halimus (L.) with respect to NaCl salinity (0, 100, 300, 400 and 500 mM), and on the other
hand,the involvement exogenous ABA (0%,110“, 10° M) in the inhibition of germination and the emergence
of radicle. For this weevaluated the parameters for the final germination rate of the seeds as well as the root
growth. The results showed that therease in NaCl concentrations from 300 mM significantly reduced the
germination rate of the seeds and slowed the growth of ttielea. Trials conducted on ABfeated seeds
indicate that germination of Atriplex seeds is inhibited only at high concesriréto®* M). The mean length
of the radicle was less than 1.33 mm. This expression wastablished in the ABA transitetseatment
(ABA/water) after the seeds were transferred back on water and proceeded to germination. Elongation of the
radicles of geminated seeds subjected to the transiioeatment progresses slowly to a length comparable
to that of the controlOur resultssuggest that ABA controls germination through the control of radicle
emergence,by inhibiting ceNall loosening and and exp&os.

Kewwords: ABA, germination, Atriplex halimus, NaCl, radicle, emergence.

INTRODUCTION

Abiotic constraints (salinity, drouglnd cold) result in a 70% decrease in yield of field crop plants
(Kosova etl., 2011). The search for plants more adaptetbiotic stresses is a fundamental issue for ensuring
agricultural production in the coming decades (Turnel.e2001). Inhibition of germination by salinity is
commonly observed in halophytes, probablyaa®sult of salinduced hormonal imbalance. #disic acid
(ABA) is considered to be a germination inhibitor and is responsible for seed dormancy (Gala20&4).
Evaluation of the role of ABA during seed germination under salt stress providesatii;m on plant
resistance and / or tolerancechanisms to abiotic stress. Radicle emergence is a program that controls seeds
germination. This program is influenced by ABA (GimeRitlesa etal., 2009). The aim of our work is to
understand the strategi@volved in the germination of the seeds im pinesence of salt and ABA.

MATERIAL AND METHODS

Plant material: The present study is carried out on seedatoplex halimud.. harvested from shrubs
growing in Algeria.

Experimental protocol: The germin&on test was conducted a growth chamber atr@n University
at Algeria. The seeds undergo three treatments:

1- Effect of sodium chloride (NaCl) at 100, 300, 400 and 500 mM.
2- Effect of ABA at 1%, 10%and 1G* M.
3- Effect of constant and transitory ABA treatment versus water.
For each treatment, 30 ssedere disinfected with sodium hypochlorite for 5 min. and rinsed with
di stilled water. They were then ger mina fitergpapern dar

soaked with 7 ml of appropriate solution. Germination rate was determingdebsadicle appearance,
according to the definition of Bewley (1997). Radicle length was determined by a graduated rule. Measures
were repeated three times.
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RESULTS AND DISCUSSION

Effect of NaCl on seeds germination and radical growth

The results stws that seeds germination rateAtfiplex halimusL. decreases significantly from 300
mM NacCl to reach a rate of 40%. At 500 mM, seed germination is inhibiigdl%). Radicle length decreases
as the concentration of salt increases (Fig. 1B, C). Huaation could be due to the seed enzymes and
hormones alteration (Benjelloun adl, 2013). According to Daroui &il., (2013), the decrease in the
germination ate of seeds subjected to salt stress is due to an osmotic dormancy process developesender t
stress conditions. Otherwise, Panuccialet(2014) note the decrease in growth is the result of a decrease in
the number of cellular divisions during aldostress.
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Figurel- Germination rate (A) and radicle length (B, C) of seetiphex halimusunder NaCl stress

Effect of ABA on seeds germination and radical growth

The figure (2 A) shows that under ABA hormortedatment, germination is inhibited only at high
concentration (18M).
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Figure 2- Germination rate (A) and radicle LengtB, (C) of seedAtriplex halimusunder ABA
treatment

Similar results were obtained fGapsicum annuurandBrassicanapug(L.). In these species, the ability
of embyos to absorb water is reduced as a result of osmotic stress caused by ABM avhizhdelays seed
germination and lengthens germination ginfWhile at 1M ABA, germination is completely inhibited
(Schopfer et Plachy, 1984; Leskovar et Cantliffe, 1992).

The results (2B, C) indicate that the low concentration of ABAI)0seems to stimate root growth.
This last is inhibited only from 1. According to Kutschera and Schopfer (1986), a high concentration of
ABA, including exogenous ABA, results in a decrease in cell extensibility.
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Effect of Constant and Transitory ABA trément on seeds germination and radicle growth
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Figure 3-Effect of Constant and Transitory ABA treatment on seeds Germination (A) and radicle growth
(B) of Atriplex halimudL..

In the transitory ABA treatment, seeds were imbibed orf OABA (germinaton inhibitory
concentration), w a ged erdwatarf Seeds genindtion aate dand tradielenlenfjitie were
comparable to that on water condition (Figure 3A and 3B). Analysis of the impact of ABfaesica napus
seeds germination showed thaither osmotic potential of embryo axis cells nor thiility to take up water
was affected by the presence of ABA, but ratherwall loosening was prevented, resulting in inhibition of
germination (Bewley, 1997; Gimer@illesa etal., 2009).

CONCLUSION
ABA controls germination through the control of idd emergence, namely by inhibiting celll
loosening and expansion.
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ABSTRACT

Rural areas are known as raw material bases for commodity production. The efficiency of the supply
chain from these areas to its consumption sites is imperative for sustainability of such commodities. Climatic
variability has instigated adoption of alteriige livelihood such as charcoal production. The study evaluated
the transfer of charcoal from rural producing areas in Ibarapa region of Oyo state to urban areas of Ibadan
and Lagos with the aim of assessing the iefficy of the value chain. Structurediegtionnaires were
administered to charcoal producers, and marketers. Focus group discussions were also held with charcoal
dealers while structured interviews were conducted with exporters, transporters acallediors. Results of
the social survey irdated that scale of production increased from Ibarapa East towards Ibarapa North as a
result of feedstock availability. About 34,771.2 metric tons of charcoal was estimated to be transported out of
the region annuallyvorth aboutN1.3 billion ($3.7millior). Producers obtained the highest percentage of
income along the chain to Ibadan (16.56%), retailers had the highest share in the chain to Lagos (20.8%).
Rural residents had a lower share of income in the chain to 4448.88%) than to Ibadan (17.53%).
Unfortunately these are the production community residents who are faced largely with the environmental and
social impacts of charcoal production. The formalization of charcoal production activities in the region is
recanmended as the basic step towardsféinient value chain.

Keywords:Livelihood, Charcoal, Value chain, Sustainability, Alternative Energy

INTRODUCTION

Rural areas are known as raw material bases for commodity production. In some cases, the rasv material
are processed in areas close tortheurce. This expectedly provides some form of alternative livelihood for
the rural dwellers. In other cases, especially in the production of agricultural goods, the rural dwellers grow
the crops and sell them to méacturers, wholesalers, or consumeireatly. Climatic variability and rising
cost of agricultural inputs and household consumables without corresponding rise in agricultural product prices
are however driving noted rural farmers to adopt alternativiHoed strategies (Olusola & Adeneg&@011]).

The value chain concept is used to describe this process of production and distribution till it gets to the final
consumers. The concept has been defined in various forms but all reflect the ideangf tihdéull range of
activities whichare required to bring a product or service from conception, through the different phases of
production, transformation and delivery to final consumers, and eventual disposal after use (Kaplinsky &
Morris, 2002).

It is not sufficient to participate in thproduction and distribution of these products, but more
importantly, to do so in a way that provides sustainable income growth, especially for poor people. Indeed,
understanding relationships, opportunities, and bwtlks in a commodity value chain isucial to the
determination of the contribution of the commodity to economic development (Adea}e2013). A value
chain is said to be efficient when all actors in the chain operate in a way that maximizes éugogerferalue
along the chain (OnR013). Value can be the amount of wealth created by a player in the chain (Adeoye
al., 2013). In other words, the basic aim of improving a value chain is to ensure equitable distribution of wealth
along the chain, ajor constraints to which include: nkat access restrictions, weak infrastructure, inadequate
resources, and institutional voids (Trienekens, 2011).

Commodity producers like farmers in rural areas receive a relatively little percentage of total value
gererated from their products hence deg@n increasing their scale of production to increase employment
generation and income (Oni, 2013). Unfortunately, such ssoalke producers are at a disadvantage because
they have little capital to invest, use traalial methods, depend on family lalbbpand lack contact with
(international) market players. The three (3) systems of value chains in developing countries were noted by
Trienekens (2011) as:

) A-System: made up of large numbers of small producers who maik@toducts available to
only the bcal lowrincome market. Little value is added but involves a high volume of production. E.g. Cassava
production in West Africa
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(i) B-System: relatively less number of producers (local middle to-inighme chain). Most of
the products are delivered demand to local middle to highcome market like supermarkets. This has less
volume of products but higher value added than tley#tem. E.g. Vegetable production in Kenya for South
African retailers operating in Kenya

(iii) C-Sygem: completely focused ondhlexport market while low quality products are sold in
local market. There is high value added though with less volume of products and limited actors. E.g. South
African table grape production.

Enhancing commodity value dhan rural areas according Sivapalan & Rajendran (2012) is thus a
development strategy that widens and sustains three major pathways out of poverty:

0] Securing assets
(i) Improving smallholder productivity and
(iii) Increasing market participation by the poor.

Charcoal production in delaping countries is majorly fuelled by demand from households in
surrounding urban areas (NTL, 2002; Palmula & Beaudin, 2007; Kituyi 2002; Euadle2013). In Nigeria,
the contribution of charcoal to primary energy useiss fibout 1.3% and 4.4% inetsouthwestern region yet
there is a growing increase in production volume (NBS, 2011). Rural producers however care less where
products end up and more about the immediate income generated from sales to meet present tieeds. We
capture the flow of pradtts from the rural producing areas to the urban centers for appropriately targeted
interventions.

Rural areas especially in developing nations are known to possess low levels of technology that could
facilitate efficient tragformation and use of naturakources; hence they tend to consume more to meet higher
demands of increased population, and prices of household consumables. Traditional kilns have an average
yield rate of between 5% and 30% (FAO, 2008; Seboka, 2010; Rig&aama, 2011). The impli¢cen of
this is that at an efficiency of 20%, about five (5) tons of wood will be required to produce one (1) ton of
charcoal. This has brought about assertions that charcoal production is one of the leading causes of
deforestéion with implications for dmate change, in the face of increasing demand especially in developing
countries (Adedayo, Fasona, Olorunfemi, Elias, & Olou&013; Palmula & Beaudin, 2007; Uisso & Balama,
2011).

The value chain concept in commodity stsdias been applied more taiagltural products. However
in their study of charcoal value chain in Malawi, Kambeival (2007) found that values accruing to producers
ranged from 20 to 33%, transporters earned 20 to 25% and retailers obtained 2®fal&3fétail price. This
study examines the charcoal value chain in an oil producing nation and went further to consider the value that
accrued to other stakeholders from feedstock sourcing to product sales.

The role of woodfuels has not been adequatelgtured in several nationahergy development
strategies due to poor forest management and inadequate reliable data (FAO, 2010). Also, natural resources
management has remained unsustainable in Nigeria because it is bequeathed with complex isscyes of poli
formulation, institutionag r i dl ocks and research gaps (Soneye, 2C
consumption rate of woodfuels but failed to acknowledge the growing interest in charcoal as both a locally
consumed and exported commodity.

The study thus provides a hsiic yet basic view of the various components of the industry for
appropriate and effective policy interventions. Specifically, it identified charcoal production areas, major value
chain actors, evaluated product flow and arades for efficiency, all wit the aim of ensuring sustainable
natural resource exploitation and by extension climate change mitigation.

STUDY AREA

The southwest zone of Nigeria is made up of six states namely Lagos, Oyo, Ogun, Osun, Ekiti and Ondo
stateslocated withinlongitude 2 to € East and latitude®do North and (fig. 1). It is bounded in the North
by Kogi and Kwara states, in the east by Edo and Delta states in the south byAtlantic Ocean and in the west
by Republic of Benin. The region liegthin three ecolgical zones; the Derived Savannah to the north, Rain
Forest in the middle, and the Mangrove Forest to the south. The study covered production activities in Ibarapa
region of Oyo state, which lies within the derived savannah, and traskdidtiibution tdbadan and Lagos,
which lie within the rain forest and mangrove forest respectively.

The Ibarapa region comprises Ibarapa East, Central and North local government areas, which cover
about83& m|] , k@40 arkdn] 1,259 e apopulateon of 118426 it lbarapa East, 102,979 in
Ibarapa Central, and 101,092 in Ibarapa North.dbadorth east LGA was one of the urban sample areas with
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a population of 330,399 which comprises a fair mix of all income classes. Somolu LGA wasetherban
sample area with a population of 402,673 and is largely regarded asrectone area. (NPC,0D6)
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Fig.1: The study area

MATERIALS AND METHODS

Data for the study were collected through a set of multiple sources. A detailed recocraidshie
LGAs was embarked upon uly 2012 with a view to determine the sampling protocol and procedure. This
was supported by a set of topographic maps and field assessment, administrative records, interviews and social
survey. Rrticipatory rural apgmisal techniques of Focus Group Rission (FGD) and structured
interview/questionnaire were also adopt&dio sets of questionnaires were used in the study including:

- Charcoal Producers Questionnaire: were used to acquire data on production dynarpigs,@mdu ¢ e r s ¢
sociceconomic charactedtics. Thirty (30) copies of the questionnaire were administered in the production
region to producers who were not part of the Focus Group Discussions (FGD) with respondents selected
through the snowball sampling methatierein they were chosen by reféisance charcoal production is an
informal and largely secondary source of livelihood.

- Charcoal Marketers Questionnaire: administered in both the production and consumption regions. A
total of thirty (40) marketers wehosen as respondents including ttygi20) in Ibarapa region, ten (10) in
Ibadan NortkhEast, and ten (10) in Somolu LGAs using the purposive sampling technique wherein they were
identified on the major roads and interviewed accordingly. Data on supplylenénd functions were
retrieved fraon this set.

The study adopted the concept of value chain analysis to achieve its objectives. It involves the
identification and quantification of the sequence of related business activities from production to consumption
asmuch as also the functions okogtors and supporters in the chain (Sepp, 2008).Value chain analysis goes
through six (6) basic steps as shown in Fig. 2
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n of marketin of actors the value analysis of market
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areas product flow components and constraints

/

Fig 2: The Value chain framework
Source Modified after Sepp, 2@) Kambewa et al2007; Kaplinsky& Morris,2001

In the process, attempts were made to identify and quantify theoflgwoducts from one unit of

operation to another till it got to the final consumers. Hence major production areasemgifeecifrom the

reports of the FDGs and validated by field observation; marketing channels were identified from the results of
guegionnaires administered to producers in addition to the earlier methods. Functions of actors along the chain
and dataforeonomi ¢ analysis of the chain were summar.
guestionnaires, interviews with transportéodl,collectors and exporters, field observation and inventory. The
value chain was quantified using the volume of charpaaking through the central toll gate as the dummy

for volume transported out of the region.

RESULTS AND DISCUSSION
Identification of Production Areas

Production is carried out in all areas of the region but differentiated by volume, which is a function of
some factors including: (i) Feedstock availability (i) Labour availability (iii) Security of kilns, and (iv) Land
for agricultre. Outcomes of the H®indicated that large scale production was done in areas in and around
forests, which generate adequate volume of feedstock to meet production demand as its availability was most
significant in determining production location. Thiaswalidated by the a®f warehouse location as dummy
for the scale of production, where it was found that production intensity increased from Ibarapa East to North

as reflected in fig. 3. Retail points have stocks ranging from two (2) to about two 4866y bags while
warehouses hold from five hundred (500) to more than three thousand (3,000) bags.

84

.



6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY

3°0'0'E 3°100"E 3°20'0"E 3°30'0°E 3°40'0"E
1 1 1 1 1

7°50'0"N
Il
-7
T

7°50'0"N

7°400"N
1
T
7°400"N

7°30'0"N
Il
T
7°30'0"N

Legend

Warehouse capacity
1500.000

.

® 1500.001 - 2000.000
@ 2000.001 - 2500.000
@ 2500.001 - 3000.000

7°200"N
1
T
7°200"N

3000.001 - 4000.000
@  Retail Outlets

0 255 10 15 Roads

20
[ - Kilometers

Forest Reserves
D Local Government Areas

T T T T T
3°0'0'E 3°10'0"E 3°20'0"E 3°30'0°E 3°400"E

Fig 3 The Warehouses and Retail Locations along the major routes in the Study

Source: Computed from fieldwork (202614)

Retail outlets were found everywhere yet there was no warehouse in Ibarap&Basivh (2) were
found in Ibarapa Central LGA and five (5) in Ibarapa North LGA. ifhglication of this is the direct and
indirect degradation of reserved forests to ensure adequate feedstock supply. Concerns are therefore rife on the
need for holistic evironmental protection strategy that takes into cognizance the livelihood chaltemgjes
opportunities in the region.

Evaluation of Product Flow:
The distribution of charcoal from production point to consumers follows the routes outlined in Fig 4.

Production Site

!
v ! v

Warehouse Local Marketers Urban Wholesaler

| f

A 4 A 4 A 4
Exporter Consumer |« Urban Retailer

\ 4

A 4

Fig 4: The Product Floun the Study Area

Small scale village producers have an average stock of four (4) or five (5) bags, and costumers are
usually those around them, or travelers along the routes. Local marketers transport products to towns using
pick-ups or minitrucks (locally called_andsta). Local wholesalers stock averagely about 200 bags while
local retailers stock about 50 bags. Products are then either sold to consumers directly or to urban wholesalers
who mopup products to fill up theiorders in an event of supply shortfalls. Largals producers transport
products to their warehouses where they are further processed to meet the requirements of consumers. In this
case, the product is either processed or unprocessed charcoal. Pranesbiag selective packaging where
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uniform briglettes are weighed to standard 32kg. This expectedly costs more than the unprocessed charcoal.
Products are transported to warehouses bygiskand mintrucks. In few cases, products are loaded directly

from production sites into container tucks. Typiggbroducts are transported from warehouses to either urban
wholesalers by pickips and mintrucks, or to exporters by container trucks. Two forms of packaging are done

for export: Bagged charcoal and Paogyicharcoal.

Urban wholesalers get products eitldirectly from the production sites, or request supply from the
warehouses. Urban charcoal dealers have local names for the different levels of involvement, and also formed
subuni t s wi t hi rociatiom.©lokdreferd te whelésalesssvbo go ave villages as producers.
Ajaguntaare wholesalers who receive supply form villages. Some of them combine these two levels of
involvement and it was gathered that this was a function of financing ando$gateduction as it requires
more financial comiitments to be involved in direct production, yet it offers more benefits.

Retailers, known alaboget supply directly from the wholesalers. While the wholesalers are restricted
in profit margin by union dectives, retailers have relative freedom to piai bargaining power. Hence most
wholesalers supply retailers and also have their own retail outlets. Products are sold in smaller packages of
N20 or N50.

The Value Chain Actors

The basic actors in eachcsien of the charcoal value chain from produetio consumption are shown
in Fig 5. The basic role of each actor in the chain is then summarized in Table 1.

H e\llxloe?s,ctjin g P(r:c? C?JgggL Transporting Marketing Consumption
|
v
Producers - Log arrangers Transporters Retailers - Local
Land owners - Loaders Association Wholesalers Consumers
Tree cutters - Processors Government Exporters - Foreign
Farmers - Government Producers Government Consumers
Loggers - Association Associatim
Government - Producers Producers

Fig 5: Thecharcoal value chain in the study area.

Table 1: Role of Charcoal Value Chain Actors
Sector Actor Role
Producer -Finances and monitors production and distribution process
Land Owners | -Receive payment on land where feedstock is acquired from
Tree cutter -Recieves payment per hdéfad of trees cut down or cut in
required sizes

Wood Harvestin

Farmers -Make feedstok available by clearing land for agriculture
Loggers -Make feedstock available from logging wastes
Government | -Certifies trees cut down for logging and charcoal production in

with forest laws and policies
Log arrangers | -Receivepaymen for arrangement of logs and kiln profile

Loaders -Receive payments for packaging and loading products into vel
Processors -Receive payment for sorting and bagging products at warehoy
Government | -Interacts with Charcoal Dealers Associatian gromote fores
Production — susta|nab|||ty' . — .
Association -Interacts with government on production policies includ

regulation of tree specie used for production

-Monitor activities of producers to ensureompliance with
government regulations

-Ensure tree rplaning to secure future feedstock
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Transporters | -Receive payment on movement of products from site to wareh
local and urban markets, and to the ports
, Association -Collectfees on each consignment of products that pass throug
Transportation points
Government | -Colect fees and issue tickets on every vehicle transporting cha
(Local/ State) | from the region at Igbora toll gate and other LGA tefjates
Retailers -Sell products directly to consumers at local villages, towns g
urbanareas
Wholesalers | -Receive products from warehouses and production sites and
either retailers or consumers
Marketing Exporters -Finance large s_cale production in preparation for export
-Ensure production of standard quality charcoal
-Sell products todreignconsumers
Government | -Recieves taxes on income of producers, marketers and export
-Monitors export procedures
Association -Regulates wholesale price in urban markets
Local -Use charcoal as household cooking fusgdterng, and in othe
Consumption Con;umers cottage industries _ _ _
Foreign -Use charcoal as recreational fuel, house heatingeoeration of
Consumers electricity, etc

Source: Computed from Field Survey (2014)

The Value Chain Quantified

Average daily volume otharcoal producedas estimated from the number of tickets issued at-Igbo
ora toll gate on vehicles transporting charcoal from the region as presented in Table 2. The toll gate is central
to production in the region as it is a major junction which is comaeto the majoroads in the three local
government areas on the way to Abeokuta and Lagos. Estimations were made conservatively based on the
variation in volume during the dry and wet seasons.

Table 2: Average daily volume of charcoal transprted frioandpa region

Average number of vehicle per day Average volume of charcoal (bags
Vehicle Dry Season(Oct Wet Seasor(April- | Av. Dry Wet
March) Sept) Capacity | season | season
Pick-Up 35 30 70 2450 2100
Mini Truck
(Landstar) 25 20 90 2250 1800
Container Truck | 0.5 0.2 650 325 130
Total 60.5 50.2 5025 4030

Source: Computed from Field Survey (2014)
Charcoal is packaged mostly in bags of 32kg; hence annual charcoal volume transported out of the

region is estimated at about 34,771.2 metric tons, worth &hG21,653,312$3.7million). These products
were supplied to the active routes presented irdid.
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Fig 6: Proportion of products supplied to active routes from Ibarapa region
Source: Computed from Field Survey (2013)

Four major supply routes were identified:(gcal Sale (ii) Urban Market (iii) Export and (iv) Personal
Consumption. Pecentage of products supplied to exporters returned the highest figure (38.17%) as exporters
demand a higher volume of products at a single order than the urban merchants @elscdurthermore,
some exporters pay in advance for prodhetsce some production sessions are solely for them.

Economic Analysis of the Value Chain:

The standard measure for pr oldouacdk & ,0 nwhiinc ht hies rtel
feedstak that three (3) full tanks of chasaw can cut into sizeof log arrangement, regardless of the tree
species. A halfoad of feedstock produces averagely about 70 to 75 bags of charcoal, which is about the
number of bags transported by a pigk About30 bags of 32kg make 1 tonne of charcoal hence the analysis
was done on the 2.5 tons transported by-pigho Ibadan and Lagos (Appendix 1).

Producers obtained the highest percentage of income along the chain to Ibadan (16.56%), retailers had
the highestshare in the chain to Lagos (20.8%). The workers in the ptiotusection (tree cutters, log
arrangers) and land owners have fixed rates to a large extent hence they had a lower share of income in the
chain to Lagos (13.88%) than to Ibadan (17.53%). Wafately these are the production community residents
who arefaced largely with the environmental and social impacts of charcoal production. Government and
Association rates are also fixed irrespective of end point locations.

Identification of Market Opprtunities and Constraints:

The basic challenges faced by thajor actors in the value chain were identified and summarized in
table 3.

Table 3: Constraints faced by major actors in the value chain
Actor Constraints
Increasing distance to prociion location
Forestry regulations

Producers Multiple taxation
Inaccessible credit facilities
Harassment by traffic officials
Transporters

Night journey risks

Lack of quality control facilities
Exporters Unstable government policy

Sector is still infomal

Inadequate forest monitoring facilities
Shortage of forestry officials

Tax evasion by producers

Inadequate data on supply and demand
Source: Computed from field survey (2014)

Government
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These constraints were evaluated and it was founddbagnizing charcoal production as an industry
and formalizing its operations will go a long way in addressing them. In which case, producers would be
licensed biannually based on their report of activities including efforts at ensuring sustainabiégdstock
sources.

CONCLUSION

There is an apparent growing interest in charcoal production within and outside the production areas
especially for export purposes. Its nature as arislwvincome source with high returns makes this evident.
Climate variabitty amongst other factors have instigated this hence there is need for an environmental
protection strategy that takes into cognizance the livelihood challenges and opportunities in the region. Beyond
formalizing charcoal operations in the region, it ipé@rative to ensure that levies being charged on products
are channeled into environmgnmotection programs and for the strengthening of forest monitoring agencies
which are mostly shoutaffed with inadequate equipments. A more aggressive deploymeetrgy-efficient
cookstoves both for household and lasgale charcoal use is also desirable to regulate local demand, coupled
with strict monitoring of export activities to regulate foreign demand.
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Appendix X Breakdowno f t he Act or s-BoniResizepraduee imNairaa 2 . 5
Ibadan Lagos
Revenu
e

Actor (Selling | Gross % of Gross

Variable cost Price of | Profit Retai | Variable cost Revenue Profit % of

per 2.5 tons 25 (Revenu | | per 2.5 tons (Selling Price | (Revenue Retail

(Naira) tons) e-Cog) Price | (Naira) of 2.5 tons) Cost) Price
Producer
Land owner 3000 4.21 | 3000 3.33
Tree cutters 4000 5.61 | 4000 4.44
Log arrangers 4000 5.61 | 4000 4.44
Loaders 1500 2.10 | 1500 1.67
Transport to 14.0
Warehouse 10000 3 10000 11.11
Local Govt. Charge 200 0.28 | 200 0.22
Association/Union
charge 500 0.70 | 500 0.56
State Charge 500 0.70 | 500 0.56
Sub-Total 40,700 43,700

N700 per 16.5 | N800 per
Sales bag 52,500 | 11,800 | 6 bag 60,000 16,300 18.11
Transporter (Pick-up)
Maintenance 11,500 12,500
Amount charged per
trip 17,000 | 5,500 7.71 20,000 7,500 8.33
Wholesaler (Urban)
Price received 52,500 60,000

10.5
Sales N800 per bag| 60,000 | 7,500 2 NO950 per bag| 71,250 11,250 12.50
Retailer
Price received 60,000 71,250
15.7 | N1200 per

Sales N950 perbag | 71,250 | 11,250 | 8 bag 90,000 18,750 20.80

Source: Computed from Field Survey (2014)
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ABSTRACT

Water scarcity remains a challenge that mankind has to deal with in many regions. Water resources are
insufficient b meet the water needs of the growing population due to urbariogdment, the rapid
development of industries and the use of water in agriculture. Recent advancements in membrane technology,
such as the development of new membrane materials, coatinggradukction methods, are of great
importance in dealing with thigroblem. The use of biopolymers and biodegradable materials obtained from
lignocellulosic biomass in membrane production stands out as a method to increase the efficiency of classical
proceses and to be environmentally friendly. This paper reviews reckmnces in different biopolymer
based wastewater membranes in terms of materials and manufacturing methods for improving properties and
performances.

Keywords:lignocellulosic biomass, bigtymers, polymeric membrane, membrane technology.

INTRODUCTION

The rapid development of modern industries and rapid population growth have led to major problems
such as wastewater generation and water scarcity, which are a major threat to the environment and human
health. Therefore, membrane technology is emergiragcasteffective technology to cope with wastewater
treatment and water pollution problems. Membrane technology plays an increasingly important role in areas
such as wastewater treatment, drinking water treatment, desalination of seawater, reuse adoflispos
wastewate(Kim et al., 2019).

In recent years, bibased membranes have attracted interest due to the increasing environmental
pollution problem resulting from the use of petrolebased synthetic polymers. Since the degradation of
traditional platics takes place over a long period of time, sustainable membranes produced from renewable
sources by environmentally friendly methods replachaded membrané&aliano et al., 2018) This paper
reviews the studies and investigations conducted on tist Bevelopments in membrane technologies and
membrane materials obtained from biopolymers and the importance of environmentally friendly biopolymers
in the membrane market.

MEMBRANE TECHNOLOGY

Water scarcity remains one of the most important problearsgdumanity in many parts of the world.
Wastewater recovery and reuse are of great importance in dealing with this pfet#emdi et al., 2017).
Compared to conventional wastewater treatment processes, membrane filtration processes have important
advanages such as easy operation, low energy consumption, high separation performance and environmentally
friendly technology(Yang et al., 2019).

Membrane technologies are considered to be a very good alternative to other separation technologies
due to theidow energy consumption, simple scaling, and versatility. Membrane technology is a separation
technique integrated into processes to achieve higher separation selectivity and efficiency. Microfiltration
(MF), ultrafiltration (UF), nanofiltration (NF) and verse osmosis (RO) are the most common filtration
processes used to remove contaminant from water. The feasibility of membrane systems is related to the
technical properties of the membrane, which have a significant impact on the selectivity of the membran
(separation force), contamination and biofouling tendency. In terms of materials science, the most important
factors in membrane production are membrane material and its configuration which provides high selectivity
and high fluxegKamali et al., 2019).

Microfiltration and ultrafiltration

Microfiltration (MF) and ultrafiltration (UF) are classified as low pressure (<2 bar) processes.
Microfiltration is a system with a particle size of approximatelyD.1 0 Om, whi ch removes
bacteria ad small amounts of organic colloids. In wastewater treatment, microfiltration membranes are
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generally used as pretreatments to increase the efficiency of ultrafiltration, nanofiltration and reverse osmosis
processes. Campos et al. (2002) used the micatifihh and biological treatment process for wastewater
treat ment . As a result of microfiltration proces
membrane, phenol, COD, TOC, oil and grease treatment were provided 35%, 25%, 92%, and 8&¥elsesp
(Campos et al., 2002).

Ultrafiltration membranes can remove particles, pathogens, viruses, and colloids with a particle size of
001-0. 1 Om. However, UF membranes are susceptible
flux. Therefore pne of the main objectives tife studies on UF membranes is to reduce the contamination on
the membrane surface. Studies have reported that the most effective way to reduce contamination is to make
the membrane surface more hydrophilic and to reducénrasg(Munirasu et al., 2016).

Nanofiltration and reverse osmosis

Both nanofiltration and reverse osmosis membranes are operated at a relatively higher pressure than
microfiltration and ultrafiltration membranes. Both membranes are effective in the fdeofowvenrganic
minerals. The gpatest difference between nandfiltration and reverse osmosis membranes is selectivity. The
reverse osmosis membrane removes all ionic species, including monovalent ions, while nanofiltration is more
selective for divalent iaas well as allowing the pagge of monovalent ions such as™Nand Cl (Munirasu
et al., 2016).

Membrane fabrication methods

Phase inversion

Phase inversion and electrospinning are the most commonly used manufacturing methods for membrane
production. e choice of the production mnhed generally depends on the membrane material more than the
membrane class (UF, MF, etc.). The phase inversion method can be divided into inymesijgitation,
thermal phase separation, controlled evaporation and vapse glonversiofWarsinger et d., 2018).

In the immersiorprecipitation process, the membrane is formed by immersing the polymer solution
containing a polymer and a solvent in a +smivent coagulation bath and transferring the solvent surrounding
the polymer to the nofrsolvent. Duringthis process, the solvent evaporates and phase separation takes place.
The asymmetric structure of the membranes produced by this method provides mechanical support to the
membrane structure without greatly increasing the flesistancéPaul and Jons, D16).

Electrospinning

In the electrospinning process, a charged polymer solution or melt is sprayed through a needle or
capillary end and pulled into a high electric field to form fibers. Compared with conventional phassioon
methods for membrane production, electrospigrallows for homogeneous pore size and a porous structure
of more than 90%. However, membranes produced by electrospinning are increasingly being used in many
water treatment applications, such as meme distillation and preeatment of feed water temove divalent
metal ions, grease, and other contaminants before reverse osmosis or nanofifthattied et al., 2015).

Membrane materials

The development of new membrane materials is an importadrosarea for universities, industry
and national labratories. Membrane material properties and membrane production mechanisms for
membranes used in wastewater treatment are guided by membrane technologies. For material selection, pore
size distribution,wetting sensitivity, porosity, mechanical strengtlostc polymer flexibility, stability,
durability, contamination and chemical resistance can be listed among the important factors. These membranes
must be resistant to chemical cleaning proce@&@ssinger et al., 2018).

Polymeric membranes

Polymers suchas polysulfone, polyethersulfone, polyacrylonitrile, polyvinylidene fluoride,
polyethylene, polypropylene, polyvinylchloride, cellulose acetate, and polyamide are used in the production
of polymeric merbranegWarsinger et al., 2018) Polymeric membranesalie been used for desalination due
to their selectivity, good permeability, mechanical stability, chemical resistance as weHastqwoduction.
Different configurations of cellulose acetate andypmide are used for nanofiltration (NF) and reverse
osmosis (RO) processé¢Soto-Salcido et al., 2018)However, the main application of cellulose acetate is
membrane production. The properties of cellulose acetate such as high biocompatibility, highicaéch
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strength, easy processing ability, and reldyil@v cost make it a competitor for other biodegradable polymers
(Yang et al., 2019).

Ceramic membranes

Ceramic membranes are generally produced from metal oxides such as alumina, titanium, silicon and
zirconia, and silicon carbideéle et al., 2019)Sincee Finnigan and Hanley produced the first ceramic membrane
in 1966, porous ceramic membranes have attracted great attention for microfiltration (MF) and ultrafiltration
(UF) applications, including memdme distillation. Ceramic membranes have hydrophtliacture, high
thermal and chemical stability due to their porous structure and hydroxyl group in their stiidatuadillah
etal., 2019)In recent years, the combined phase inversion and sinteeitigpds have been used as alternative
methods for prodting a wide range of ceramic membranes, including flat plate, hollow fiber and tubular
configurationgLi et al., 2017).

For practical applications, membranes need to be configured in packages caflbchneemodules.
This provides a large surface area & efficient feed flow during the filtration process. The ceramic
membranes may be manufactured in a straight geometry or cylindrical shape. For industrial wastewater
filtration, single and multichanhgipes and hollow fibers are more suitable thangititajeometry because of
their higher mechanical stability and better ability to cope with high crossflow rates. Ceramic membranes have
disadvantages such as contamination and breakage of fibers uredergggerating conditions. In recent years,
good resuk have been obtained in many studies on improving the package density of ceramic membrane
modules(Samaei et al., 2018).

Nanocomposite membranes

Nanocomposites are composites in which at least otfeqfhases contains particles in the nanometer
range £0-1000 nm). In the synthesis of membranes, nanoparticles, nanotubes or nanofiber polymers having
particle sizes ranging from#00 nm are generally used. These nanomaterials have small pore sizes, larg
surface areas, high reactivity, and catalytic bedrawurthermore, the performance of the nanoparticles can
be improved by adding any suitable functional gr@gleh ey al., 2019).

Nanocomposite membranes can be classified as polymeric matrix narusit@sp metal matrix
nanocomposites, polymer/ceramignocomposites and polymer/layered silicate nanocomposites. The use of
metal oxide nanoparticles in the production of nanocomposite membranes improves the hydrophilicity of the
membrane. In a study, thddition of copper nanopatrticles to the content ofiperic nanocomposites showed
that the number of live bacteria in the treated wastewater decreased®b5%o@Bassyouni et al., 2019).

The phase inversion method is frequently used in the productidrinodmd dense layer asymmetric
polymeric nanocompositemnembranes. The composition of polymer solutions, solvent;sotvent, film
casting conditions and the composition of the coagulation bath are important parameters affecting membrane
production(Nasir et al., 2019).

BIOPOLYMERS IN MEMBRANE PROCESSES

Methods for obtaining polymers from natural sources have been investigated for more than twenty years.
The products used as foodstuffs in the production ofdiesteration biobased polymers were consideed
raw materials. However, to ensurestgunable food production, secegdneration polymers originating from
nonfood consumable products have become the focus of attention. Therefore, the current approach to the
production of biobased plastics involvé®e use of biomass as a raw material tiee production of new
chemicals using sustainable processes and green chefB@ialigno et al., 2018).

In recent years, following environmental trends, many materials obtained from biomass wastes are
considered amw materials in membrane production.ridas sources of biomass such as wheat straw, corn
fiber, rice husk, sugar cane, rice husk, and pine shavings are used in the production of cellulodmaedtate
on raw materials in membrane production. For thewver of cellulose from biomass, the gooments
contained in the biomass structure need to be broken down by an appropriate pretreatment including physical,
physicochemical, chemical and biologi¢8bto-Salcido et al., 2018).

Bacterial fermentation prodtgPolylactic acid (PLA), Polyhydroxyakoate (PHA) and Polybutylene
succinate (PBS), vegetable biomaesived cellulosic polymers, alginate, polyisoprene, starch, animal
biomassderived chitosan, collagen and sericin as a raw material in the prodocb@mpolymer membranes
can be use(Galiano et al., 2018)Chinyerenwa et al. (2018), who developed a new production method for
polylactic acid (PLA) membranes, succeeded in producing porous PLA membranes. They reduced the
membrane preparation time by thlease conversion process provided biyvater droplets produced by an
electric heating steam generator and used asoleent. In addition, they found that the concentration of PLA
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polymer had a direct effect on the thickness and morphology of the meenmroduceChinyerenwa et al.,
2018).Keawsupsak et al. prepared biodegradable membranes for wastewater treatment using NMP as solvent
by phase conversion method and water asswoiwent by using PLA blended in certain proportions with
polybutylene sudoate (PBS) and poly-Bydroxybutyrateco-3-hydroxy valerate (PHBV{Keawsupsak et

al., 2014).

Cellulose acetate is a polymer used in various membrane applications. Cellulose acetate has been shown
to be one of the most suitable polymers used in membnatkugiion due to its high hydrophilicitgnd
biocompatibility, nortoxic nature, high desalting performance, high potential flux, and relatively low cost. Its
main disadvantages are its low pH and temperature resistance compared to other materials, Rigtvever
biodegradability and biodegradabil are disadvantages of cellulose acetate membranes used in the MBR
system(Etemadi et al., 2017)Cellulose acetate, which is used in many industrial areas, is one of the most
important cellulose esters which cha obtained from a renewable source, bgpddable, notoxic. This
polymer can be produced by lemast processes and has low flammab{@gandido et al., 2017).

Given the demand for membranes to be used for versatile and specific purposes, the deivefopmen
new membrane materials has an imaortrole in the growth of membrane separation techndlogt al.,
2017).However, most of the nebiodegradable synthetic polymer membranes cause environmental problems
in their production and operation. Biodegghle polymers can overcome these probl@rang et al., 2019).
SotoSalcido et al. obtained cellulose acetate by applying Ethanosetkeptenent to agave bagasse biomass
by reacting with acetic acid. Cellulose acetate membranes were obtained by &ajpoeatpitation method.
Maximumcelule e recovery of 68.1 % was obtained 3pder 1
and 15 min of residence tinfS8oto-Salcido et al., 2018).

Today, many researches around the world focus on identifying econlymiealle and commercially
successful mébds for the conversion of biomass into useful organic chemicals. Cellulose is naturally
abundant in the structure of the biomass and can be obtained by a suitable pretreatment. In addition, many
studies have showthat cellulose has been successfully @ted to high valuadded products, including
different cellulose derivatives such as cellulosic ethanol, hydrocarbons, lactic acid, ferulic acid, and cellulose
acetate. Research in the literature has focused osyttibesis of cellulose acetate from neable sources
using lowcost, environmentally friendly methods for versatile applicati@wswami et al., 2019).

CONCLUSIONS

Recent studies in the literature have focused on the production of membrane matagal usi
environmentally friendly biopolymersotensure the sustainability of membrdrssed technologies in
wastewater treatment. The suitability of biopolymers obtained from fermentation products such as PLA, PHA,
PBS, cellulosébased polymers, alginate, pagprene, starch as well as chitosan,agah, and sericin
obtained from animal sources have been investigated gradually in various metdwadewastewater
treatment applications. Cellulobased membranes are an important class of membranes usediiatiesa
because of their high permeatyiliand desalination capability. Biopolymers such as chitosan, alginate, and
PHA are also preferred in different membrane applications such as pervaporation, gas separation and water
filtration. In this study, membree-based technologies used in wastewtatatment and recent developments
regarding the use of biopolymers for membrane production have been evaluated with the possibility of making
the technology more sustainable.
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ABSTRACT

Recently, the na commonly used herbicide for cleaning weeds in agricultural areas has been based
on 2,4Dichlorophenayacetic acid (2,4D), and increases in its production is particularly alarming for the
whole ecological system, especially in terms of human healthit aegds to be removed from sources of
water. To achieve this, 22 removal by a batch sonocatalytisonolysis with a Ti@ catalyst) and
sonophotocatalytic method (sonolysis and UV with & Tiédalyst) has been investigated. In sonocatalytic,
the indivdual and synergic effects of a Ti@ose, the pH, the time and initial ZXconcentration factors wer
investigated and for sonophotocatalytic, the individual and synergic effects of dds@ the pH, the time,
H-O, concentration and initial 24D corcentration factors were investigated. In addition, a Taguchi statistical
method was applied to optimizee effective parameters. According to the Taguchi method, optimum
conditions for the sonocatalytic method obtained as pH 2, TFg/L, initial concatration 75 mg/L and time
60 minutes. In the sonophotocatalytic method, the optimum conditions obaaimetl 3, TiQ 1 g/L, initial
concentration 50 mg/L, time 60 minutes and hydrogen peroxide 250 mg/L. In addition to these studies, in order
to examine th pesticide mineralization, the parameter of chemical oxygen demand (COD) has analysed.
According to reults, 6 hours kinetic study carried out with the optimum parameters determined in the
laboratory-scale sonocatalytic and sonophotocatalytic reactorerA®& hours of kinetic studies, the highest
yield obtained at the"Shour. According to these results, the treatment efficiency of 12.92% in sonocatalytic
method increased to 49.12% in sonophotocatalysis.

Keywords 2,4-Dichlorophenoxyacetic acid (2B), degradation rate, sonophotocatalysis,
sonocatalysis, Taguchi method

MATERIALS AND METHODS

Chemicals

In the experiments, Tig&XSigmaAldrich Inc., St. Louis, MO; Art. No. 14021) was used as the catalyst.
The commercial Amin EXT 500 SL 2[2 amine salt @H13C2NOs, MW: 266.12gmdf( equi val ent t
24D) , which is the pesticide being removed by th
The chemical properties of 2[4 are given in the Table 1. Other chemicals such as NaOH 810, KB 7%6)
used to adjust the ptidere obtained from Merck (Darmstadt, Germany). All chemicals were used as received
without additional treatment. Purified water was used in all solutions and reaction mixtures (Specific
Resi st anc e’ Mdré Milipo,Bulington, MA).

0]
e

Table 1.Chemical structure of 2;
Name Molecular structure Chemical Structure
0

jona:

2,4-Dichlorophenoxyacetic Acid ¢8sCl.Os
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Experimental procedure and analysis

Cooling Wates el L Cocling Water

Diftuser Catatynt and 24D soation

On/ON Suitch ——i | Tume Controlier

Figure 1. Schematic diagram of the sonocatalytic reactor

In the sonocatalytic and sonophotocatalytic experiments, an ultrasonic souriBdyatblin DT 106)
was used. The device has a cylindrical structutelwvi a t ot alL viodmn mep erf atsi.rbg Vv o
with an operating frequency of 35 kHz (220V). I n
temperature was kep constant at 35 N 1AC with amp.cDoringthenuous
experiments, air was supplied to the system withthélp of a di ffuser with a ca
experiments, the preferred concentrations of[2 golution wee prepared daily in ambgtass volumetric
fl asks f r onoclasolidtionOThe pid gf the reaction mixture was adjusted by theaddon o f 1
NaOH andSO. NThé slamples were centrifuged:framithe5000

solution, foll owed by filtr atptnoizationtdi the aogditionsafor0. 45
sonocatalysis was obtained by mgasun g t he opti cal density (OD) of t
wavelength of 2,4, using a spectrophotometer (®ladzu, PharmaSpec U1700). A calibration plot based

on BeefLamberbs | aw was established by relating the al

confirmed by a spectrum reading from a spectrophotometer. The percentage of degradatidh whg,4
calculated using Eqg. 1:

Degredation percentage of 24 (Ci-Cf)/Cf Q)
Ci = | iDicdngemtrbtion?2 , 4
Cf = FD coacentralign 4
o | g

Ot mer Cotatyst wmd & O wostmn

- _j:—'—“—.*

Figure 2. Schematic diagram of the sonophotocatalytic reactor

Experimental design

The Taguchi design was developed by Genichi Taguchi to study multiple factors with various factor
levels based on an orthogonal sequeilfs@arenderan et al., 2019). The Taguchi methsds systematic
orthogonal arrays (OA) to design experiments. The OA is a method where the columns for the independent
variabl es are fAort hogon ammends threeostegs toaachieve Areoptimal dekigns d
(concept design, parametersigm and tolerance desigihaguchi, 2011). The main purpose of the Taguchi
method is to find the best combination of design parameters.
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Table 2 Process parameters and levelsfonocatalytic method

Parameters Symbol Level LevellLevel Leveld Level 5
pH A 2 4 6 8 10
TiO2 concentration (g/L) B 0 0.5 1 15 2

2,4-D concentration (mg/L) C 10 25 50 75 100
Time D 60 120 150 180 210

In sorocatalytic method, a Taguchi experimental design technique was applied to optimize the 4
parameters (pH, initial 2:B concentration, treatment time and initial Ti€@ncentration) to be used for the
treatment of 2,4D. In order to find the optimum condtis, 25 parameters (a total of 50 with the control set)
were tested and the optimum values for removing2yere obtained.

In sonophotocatalytic method, a Taguekperimental design technique was applied to optimize the 5
parameters (pH, initial 2B concentration, treatment time, initial,®k concentration and initial Ti©
concentration) to be used for the treatment offi2,4 order to find the optimum conditis, 16 parameters (a
total of 32 with the control set) were tested and the optimum viduesmoving 2,4D were obtained.

Minitab software (version t#ial edition) was used for the Taguchi experimental design and the-signal
to-noise ratio (S / N) waecorded at all levels for various factors. The desired value for the output was termed
asthe signal (S) while noise (N) represented the value that was not needed for the output characteristic. The
S/N ratio i.e. the ratio of the signal to the noise wsaduto quantify how a specific quality characteristic
deviated from the desired val(®oltani, 2016)

Table 3.Process parameters and levels for sonophotocatalytic method

Parameters Symbol Level Level Level Leveld
pH A 3 5 7 9
2,4-D concentration (mg/L) B 25 50 75 100
TiO2 concentration (g/L) C 0 0.5 1 15
H.O, oncentration (mg/L) D 0 250 500 1000
Time E 60 90 150 180

RESULTS AND DISCUSSION

Determination of optimal conditions using the Taguchi Method

I n sonocatalytic method, Taguchids L25 design v
the experiments, the range of D4dremoval efficiency was between 0% and 91.45%. The Tagucigindiss
considereda method with an accurate estimation rate. The controlled variables in these experiments are pH,
initial 2,4-D concentration, Ti@concentration and time. S/N ratios were determined using these variables and
optimum 2,4D removal resultsvere obtained.

Table 4.Full factorial design with Taguchizk.(54) orthogonal array

Exp. no. Factor A Factor B FactorC FactorD Response S/N(dB) Mean

(%) Value
1 1 1 1 1 54.67 21.86 54.67
2 1 2 2 2 91.45 36.58 91.45
3 1 3 3 3 77.10 30.84 77.10
4 1 4 4 4 87.84 35.13 87.84
5 1 5 5 5 42.85 17.14 42.85
6 2 1 2 3 52.41 20.96 52.41
7 2 2 3 4 71.66 28.66 71.66
8 2 3 4 5 71.77 28.70 71.77
9 2 4 5 1 86.26 34.50 86.26
10 2 5 1 2 0 0 0
11 3 1 3 4 22.14 8.85 22.14
12 3 2 4 5 67.42 26.96 67.42
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13 3 3 5 1 52.76 21.10 52.76
14 3 4 1 2 0 0 0
15 3 5 2 3 0 0 0
16 4 1 4 5 25.83 10.33 25.83
17 4 2 5 1 50.51 20.20 50.51
18 4 3 1 2 0 0 0
19 4 4 2 3 0 0 0
20 4 5 3 4 0 0 0
21 5 1 5 1 8.03 3.21 8.03
22 5 2 1 2 12 4.8 12
23 5 3 2 3 51.75 20.7 51.75
24 5 4 3 4 23.4 9.6 23.4
25 5 5 4 5 14.75 5.9 14.75
I n sonophotocatalytic method, Taguchi b6s L16 des

5. In the experiments, the range of-B4emoval yield was between 42.82% and 94.20%.

Tale 5. Full factorial design with Taguchiik.(4"4) orthogonbarray
Exp. no. FactorA FactorB FactorC FactorD FactorE Response S/N (dB) Mean

(%) Value
1 1 1 1 1 1 56.04 22.42 56.04
2 1 2 2 2 2 81.51 32.60 81.51
3 1 3 3 3 3 94.20 36.48 94.20
4 1 4 4 4 4 67.25 26.90 67.25
5 2 1 2 3 4 76.92 30.77 76.92
6 2 2 1 4 3 76.56 30.63 76.56
7 2 3 4 1 2 67.68 27.07 67.68
8 2 4 3 2 1 75.17 30.07 75.17
9 3 1 3 4 2 50.55 20.22 50.55
10 3 2 2 3 1 34.90 13.96 34.90
11 3 3 1 2 4 21.01 8.40 21.01
12 3 4 4 1 3 70.47 28.19 70.47
13 4 1 4 2 3 65.93 26.37 65.93
14 4 2 3 1 4 54.69 21.88 54.69
15 4 3 2 4 1 70.02 28.01 70.02
16 4 4 1 3 2 42.82 17.13 42.82

The desired value for the output is referred to as signal (S), while noise is expressed as (N). The S/N
ratio, i.e. the ratio of signal to noise, is usedieasure how a certain quality property deviates from the desired
value Sreeja & Sosamony, 2016 this study, the aim was to determine the maximum treatment efficiency
for24D herbicidee Thegefotaeg fH€hRt ur edtddefene thesSINtratias.0 f o

%[dﬁ] = —10log [%E?—l 1/(_3;;'2] (2)
yi: characteristic property
n: number of experiments
The average S/N ratio for each level of gwameters is summarized as the S/N response shown in
Tale 6.

Levels Control factors
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% removal of 2,4D

A B C D
Level 1 36.64 26.78 11.27 28.87
Level 2 29.34 33.64 21.63 25.92
Level 3 19.59 28.72 25.70 25.91
Level 4 12.46 20.93 32.78 16.94
Level 5 23.25 11.20 29.90 23.65
Delta 24.18 22.44 21.51 11.93
Rank 1 2 3 4

*Bold values shows the optimal levels for control factor

Table 6.S/N response table for % removal of-B34n sonocatalytic method

The optimum coControl factors are Al, B2, C4 and D1. Using these optimal cdattrs: (A) a pH
of2atlevel 1, BaTiQ,concentration 0.5 g/ L at | evel 2D at ( C)
level 4 and (Da time of 60 minutes &tvel 1, it is estimated that treatment can be carried out to achieve 100%
removalof the herbicide.

Table 7.S/N response table for % removal of-B4n sonophotocatalytic method

Levels Control factors
% removal of 2,4D

A B C D E
Level 1 37.04 34.50 34.13 31.05 31.09
Level 2 35.78 34.86 34.48 36.40 36.38
Level 3 31.52 34.54 36.03 35.87 35.94
Level 4 33.68 34.13 33.39 34.70 34.67
Delta 5.52 0.73 2.64 5.35 1.87
Rank 1 4 3 5 2

*Bold values shows theptimal levels for control factors

Process parameters in the removal of2,dre shown in i§ures 3 and 4. As depicted in Figure 3, the
pH concentration plays an important role in the sonocatalysis process. In the study, 5 different values of pH
between 2 and 10 were tested. The S/N value was found to be larger at a pH value of 2 as shaven3dn Fig
and Figure 4 After this point, the S/N ratio decreases at a faster rate, which means the degradation of the
herbicide is more efficient at lower ptihae.

Another parameter examined after pH was the; T@hcentration. Five different T¥Groncentratn
values were tested between 0 g/ L and 2 g/L as sho
0.5 g/ L steps. -Dhnereases with maeading comcentyation Becadise, with an increasing
amount of catalyst, more 2[2 molecules are adsorbed onto the catalyst surface and herbicide removal in the
area of treatment increases.

Main Effects Plot for SN ratios

Data Means
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Figure 3. Effects of process parameters on S/khim sonocatalysis process

Another parameter studied was the-R,4nitial concentration. The expement tested the initial
in the range from 10 to 100 mg/ L. As s
of 75 mg

concentration of 24D

concentration increadeand this rate reached a maximumR2,4 concentr ati on
The last parameter examined was tteatment time. As shown in Figure 3, the study period was chosen

from between 60 to 210 minutes and the highest yield was obtained aften@@s. After 60 minutes, the

efficiency of 2,4D removal was sharply reduced.
Process parameters in the remoefaR,4D are shown in Figures 3. As depicted in Figure 4, the pH

concentration plays most important role in the sonophotocatalysis procéss.siady, 4 different values of

pH between 3 and 9 were tested. The S/N value was found to be larger atlagbf 2aas shown in Figure

2.
Another parameter examined after pH was the, Ti@hcentration. As shown in Figure 4, the study
period was chosefrom between 60 to 180 minutes and the highest yield was obtained after 60 minutes. After

60 minutes, the effiency of 2,4D removal was reduced.

Main Effects Plot for SN ratios
Data Means

pH Time TiO2 concentration | 2,4-D concentration | H202 concentration

Mean of SN ratios
¥

w
w

w
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Figure 4. Effects of process parameters on S/N in the sonophotocatalysis process

Another parameter erdined after pH was the Ti@oncentration. 4 different Ti&oncentration values
tested bebt wgeleln als gs/hbowanndi n1 ,Fi gur e 4, wi t h

wer e
1.5 g/ L st elpresmoeahddcreastst er 2, 4
Another parameter studied was the-R,4nitial concentration. The experimertgsted the initial
100 mg/ L. As

concentratonof24 i n the range from 25 to

concentration

t

S

and after the 50 mg/L decreases.
Another parametr studied was the J, initial concentration. The experiment tested the ahiti
in the range

concentrationof24b 4 di fferent
is worst point and after O mg/L increases sharply to 250 mg/L.
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Figure 5. COD degradation in the sonocatalysis process
The mineralizatia test was performed for 360 minutes and the maximum degradation efficiency for

COD at 300 minutes was 12.92% for sonocatalysis. Soltani et al. treated the Basic Red 46hotttalgsis
and they found COD removal approximately 44%(Soltani , 2016).
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Figure 6. COD degradation in the sonophotocatalysis process

The mineralization test was performed for 360 minutes and the maximum degradation yield for COD at
300 minutes was 492% for sonocatalysis. Shokri in his study of Acid Red 14 treated by solysatnd
sonophotocalysis methods in 2016. The COD values found in this study were 25.4 for sonocatalysis and 55.5
for sonophotocatalysis(Shokri, 2016).

CONCLUSIONS

The resultsobtained in this study proved that 4} one type of herbicide, can be remdvby
sonocatalysis and sonophotocatalysis. The optimum conditions for the treatmenDofa2gbrding to the
Taguchi method for sonocatalysis, are A (pH) with a value ofévat 1, B (TiQ concentration) with a value
of 0.5 g/L at24Decehcent Cafion})iwith a value of 7!
value of 60 minutes at level 1. It shows that pH is more effective than the other experimentaigpardme
minerdization test was performed for 360 minutes and the maximum degradation efficiency for COD at 300
minutes was 12.92% for sonocatalysis. The optimum conditions for the treatmentDpfatidording to the
Taguchi method for sonophotocataysire A (pH) wth a value of 2 at level 1, B (Time) with a value of 60
minute atlevel 2, C(Tec oncentrati on) with a -Dcancemtetion)fvithhvalyd L a't
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of 50 mg/L at level 2 and E (B concentration) with a value of 250yi. at level 2. The mineralization test
was performed for 360 minutes and the maximum degradgfficiency for COD at 300 minutes was 49.12%
for sonophotocatalysis. According to results sonophotocatalysis is more efficient than sonocatalysis.
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A CASE OF WELL -DIFFERENTIATED FIBROSARCOMA IN A GOLDEN BREED
DOG

ERTAN ORU€ OZGUR OZDEMIR MUSTAFA ORTATATLI FATIH HATIPOGLU

Selcuk University, Faculty of Veterinary Medicine, Department of Pathology, Kboykey;
@:ertanoruc@selcuk.edu.tr

ABSTRACT

In this report, a case of well differentiated fibrosarcoma in 11 years aged Golden breed dog were
described According to the anamnesis, the tumor structures started from the right armpit and spread to the
sternum. In addition, rapidly growing nses were detected in the right anterior leg over 4 months. When the
condition was poor, total extirpation was perfadand the samples were sent to the Pathology Laboratory
of Selcuk University Faculty of Veterinary Medicine. The dimensions of the masge$2x5x4,5 cm and
8x7x4 cm. On macroscopic examination, the tumor was reddish in color, with a soft consisteinegatar
borders. Cut section were grayisthitish. Microscopic examination revealed that the sphstiiaped cells
were atypical and foned vortex shaped. Nuclear polymorphism was prominent in tumor cells and mitotic
figures and a few multinucleated tangiant cells were observed. The tumor is rich in cells and necrosis was
observed in some places. Fibrosarcoma is a common tumor in eétdams. The tumor can occur at any
anatomic site. Golden and Doberman breeds have been reported to be more riskytdionor. In this case,
a welkdifferentiated fibrosarcoma case with significant cellularity was described in a Golden dog.

Kewords. Fibrosarcoma, Golden, WebDifferentiated, Histopathology

GOLDEN | RKI BI'R K¥PEKTE 1| Yl DI FERENSI YE FI E

¥ zet

Bu sunumda 11 vyaxkleée di«ki, Gol den érké bir k°p
Anamnez bilgilerine g°re, t¢gmer yapeélaré saj kolt
4 ayl ék s¢re-te saj itlelnerb atceaskpiat heddzil lami bkt yi ¢ry. e nB ukn u
yapél méek ve °rnekler Sel -uk | niversitesi Vet eri ne
kitlelerin °1-¢leri 12x5x4,5 cm ve 8x 7muwdk ackm ki édvi a mc
ve kérmézéemseée,bé&«esiédmygzdemkt éwai grMi kroskobi k in
sahip meki k kekill]i h¢crelerin belirgin girdap ve
negkl ee nmpbelirgin olepmitoiiks i g ¢vealzersap&daekirdekl i t¢gmeor de

r
T¢é¢mer hegcreden zengin olup yer yer nekr
it r

ozl ara rast

Gol den ve Dober ma,r éir-kién k@ pre& | reir 9 kl cér kl ardemo !l dufj |
érké yaklée bir k°pekte sel ¢l aritesi belirgin, ivyi
Anahtar Kelimelet Fi br osar k om, Gol den, Ky i Di fferensiye,

INTRODUCTION

Fibrosarcomas a type of soft tissue sarcoma that begins in fibrous tissue. Although it is occur in all
domestic species the tumor is most common in adult and aged dogs and cats. Over the last decade,
Fibrosarcoma incidence has increased. There are nd treex pedisposition in the cat, but in dogs, golden
retrievers andlobermarpinschers are at increased risk (Goldschmidt and Hendrick, 2002). In recent studies,
the account of skin and subcutaneous tumors of dog was reported as 4.5% oflaimeap tle skin and
20.3% of malignant neoplasms (Hohenhaus et al. 2016).

Soft-tissue sarcomas constitutes approximately 15% and 7% of all skin and subcutaneous tumors of
dog and cat, respectivel\viacEWan et al., 2001)n recent studieghe account o§kin and sbcutaneous
tumors of dogwas reported as 4.5% of all neoplasms of the skin and 20.3% of malignant neoplasms
(Hohenhaus et al. 2016fibrosarcoma, one of the soft tissue sarcomadaissifiedas low to moderate
metastatic rate (Thrisdnd Gilete, 1995; Enhart, 2005).

The aim of this study is to present a well differentiated fibrosarcoma because of its rapid and wide spread
in 11 years aged Golden dog.
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CASE HISTORY

According to the anamnesis, the tumor structures started framghtharmpit and spread to the sternum.

In addition, rapidly growing masses were detected in the right anterior leg over 4 months. When the condition
was poor, total extirpation was performed and the samples were sent to the Pathology Laboratory of Selcuk
University Faculty of Veterinary Medicine.

Tissue samples were fixed by 10% buffered formalin solution for histopathological examination,. After
the alcohoixylol routine histopathology process, tissue samples were embedded in paraffin. Microtome
sectionsof 4-5 microns were taken and stained with hematoxgbsine.

On macroscopic examination, the dimensions of the masses were 12x5x4,5 cm and 8x7x4 cm. the tumor
was reddish in color, with a soft consistency and irregular borders (Figure 1la). Cut sextogawish
whitish.

The tumor is rich in cells and necrosis was observed in some places in microscopy (Figure 1b). in many
tumor areas, spindighaped cells were atypical and formed vortex shaped (Figure 1c¢). Nuclear polymorphism
was prominent in tumor e ard there were many mitotic figures (Figure 1d). Few multinucleated tumor giant
cells were observed in some microscopic areas.

Flgure 1 a) reddlsh tumor masses with a soft conS|stency‘and wreguleir bdn)iaes;rosns * and rich
cellular formaton (arrow),c) atypical spindleshaped cells and vortex appearamhejuclear polymorphism
and mitotic figures (arrows).

DISCUSSION AND CONCLUSION

Fibrosarcoma is a common tumor in cats and dogs. The tumor can occur at any anatomic site. Many
cases of firosarcoma of internal organs or subcutaneous origin have been reported in dogs and other
mammalian animals (Sonada et al. 1970; Sartin et al.; ¥@8@8nhaus et al. 2016). Especially, oral/maxillar
fibrosarcomas in dogs were more commidiaitano et al. 208). Golden breeds have been reported to be more
risky for the tumor (Ciekot et al.1994). We detect this tumor golden dogand it is located subcutaneous
tissue of right armpit to the sternum and the right anterior leg.

Histopathology of this case wecompatiblewith fibrosarcoma according to the previous research
(Goldschmidt and and Hendrick, 2002; Martano eR@lL8). In this case, a walifferentiated fibrosarcoma
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case with significant cellularity, mitosis and necrosis was describad3aolden dog. The rapid spread and
growth of the tumor can be attributed to the age of the animal and its low immune resistanc
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OSTEOCHONDROMATOSIS IN A TEKIR MALE CAT

ERTAN ORIC® OZGUR OZDEMIR M. KEMAL CIFTCI MUSTAFA ORTATATLI

Selcuk University Faculty of Veterinary Medicine, Department of Pathology, Koumyay.
@:ertanorcuc@selcuk.edu.tr

ABSTRACT

In this report, we describe a caseastteochondromatosis in a 2ygar-old Tekir male cat. Lameness,
painful and irregular gait in the posterior extremities have been reported for 3 months. Radiological
examination; swelling in the left cubuti joint and abnormal bone growth around the pusadesrani. Tissue
samples, B x 0. 5x1 ¢cm in size, were sent to Sel-uk Univ
macroscopic examination; the masses had a hard consistency and theestissal surfaces were gray
white. Microscopic examinath; in both parts, prominent hjine cartilage structures at the margins of the
periosteum, calcification, and bone marrow consisting of fatty tissue and hematopoietic tissue in the the center
of the tumor mass, and surrounding bone trabeculae were obiségeording to the findingshé case was
defined as Osteochondromatosis. Osteochondromas have been reported to develop after trauma in most
species, and are associated with FeLV (feline leukaemia virus) infections in cats. Although FeLV relationship
of asteochondromatosis observedlie presented case could not be investigated, it was found appropriate to
present the case to draw attention to the relationship between FeLV and osteochondromatosis in cats.

Kewwords. Osteochondromatosis, Tekir Cat, Histdpaibgy, Oncology

TEKIR IRKI ER KEK BIR KEDIDE OSTEOKONDROMATOZIS OLGUSU

¥ZET
Bu sunumda 2,5 vyakleée tekir éeérké erkek bir kedi

°nce arka ekstremitel erde backrlaadyyaon otjad ka Inmuéaky emee sy ¢
sol cubuti eklemindeanri KG&iwnai &ndae @pnocmalkulke ml ecg¢
b°l geden allérram bg.yxxXkd.;5x nde doku ©°rneji Sel -uk |
Laborauvar eéna g°nderilmiktir. Makr oskobiikinisegrebeyaze me d e
renkte ol duju g°r¢l megkt or . Mi dkar odsak, o bpi ekr iionscteal eynaekl éel
belirgin hiyalini ikékdredak yad pall arré, iyer tyem® rk,n n
ya] doku vet hkemdokbkpodan ol ukan belirgin kemiEkle i I i J i
edilen bulgular dojrultusunda vaka,nd®sotnd ek edmd r-ocora
travma sonrasénda geliktijeée,| keldadmiraevises)admf e
ol duju bildirilmakgedl eml Souenl| &8t eakauddr omat ozi s
arakt ér ma oylanpaekl laamabmeérkl i kt e, kedilerde FelLV ve o0st
vakanén sunul masé uygun bulunmuktur.

Anahtar Kelimeler Osteokondromatozis, Tekir Kedi, Histopatoloji, Onkoloji

INTRODUCTION

Osteochondroma is known as the most common benign bone tumor which occurs as acapiilede
bony projection on the outer sade of the bone. It includes a continuous marrow cavity with the underlying
bone (Bov®e and Hogenda@pKitsolis et 2l,2008); Solikaty and enutiple ferms o# |
osteochondromas have been reported in the cats. Solitary osteochorsdraresand mainly seen in mature
cat s. I't occurs only on the axi al s kfdileétkemaviru3 her e
in solitary osteochondroma. Osteochondromatosis (multiple osteochondromas) are more common in the cat
and known as multiple cartilaginous exostoses (Turrel and Pool, 1982).

In this report, we describe a case of osteochondromatasig,fyearold Tekir male cat.

MATERIAL AND METHOD

Study material was a tissue sample submitted to our labo(&a@y - u &rsity) Racuity of Veterinary
Medicine, Department of Pathology). In case history, lameness, painful and irregularthaitpiosterior
extremities have been reported for 3 months in tiis/@arold Tekir male cat. Swelling in the left cubuti
joint andabnormal bone growth around the processus olecrani were reported in radiological examination.
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For histopathological examitian, tissue samples were fixed by 10% buffered formalin soludifver,
the routine histopathology process (alcekygbl), tissuesamples were embedded in paraffin. Microtome
sections of 46 microns were taken and stained with hematoxgbaine.

RESULTS

Grossly; tissue sample were 0.5x0.5x1 cm in size and had a hard consistency-SEe@usl surfaces
were graywhite.

In microscopic examination; in both parts, prominent hyaline cartilage structures at the margins of the
periosteum (Figure 1a and b), calcification, and bone marrow consisting (Figure 1c) of fatty tissue and
hematopoietic tissue in the center of the tummarss, ad surrounding bone trabeculae (Figure 1d) were
observed.

Figure 1. a)prominent hyaline cartilage structures at the margins of the periodi¢lange magnification
of hyaline cartilage (arrow};) bone marrow with fatty and hematopoietic tisgarrav) Figure 1c)d)
compact bone tissue.

DISCUSSION

Feline osteochondromatosis is a disease that accounts for 20% of primary bone tumors in cats and has a
poor prognosis (Cullen, 2002; Levitin et al., 2003; Nolff et al., 2014). Osteochondromdsekaveprted to
develop after trauma in most species, and are associated with FeLV (feline leukaemia virus) infections in cats.
The tumor occurs in animals 183years of age in cats (Turrel and Pool, 1982; Rosa and Kirberger, 2012). In
our case, the cé 2,5yearold.

Osteochondromas generally arise in the perichondrium of flat bones and the number and size of the
masses that develop after skeletal maturation increase with the aging of the cat. Multiple osteocartilaginous
outgrowths were seen at sternwsoapue, ribs, pelvis and vertebrae (Nolff et al., 2014).

There were prominent hyaline cartilage structures at the margins of the periosteum, calcification, and
bone marrow consisting of fatty tissue and hematopoietic tissue in the the center of dhenasaand
surrounding bone trabeculae in histopathologic examination. According to the references, gross and
histopathologic examination of osteochondroma were shown that the lesions covered by a cap of cartilage and
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bone and there are bony trabeculaernderying mass comprises (Turrel and Pool, 1982; Levitin et al, 2003;
Kitsolis et al, 2008).

Although FeLV relationship of osteochondromatosis observed in the presented case could not be
investigated, it was found appropriate to present the casevoattenton to the relationship between FelLV
and osteochondromatosis in cats.
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THE EFFECT OF MICROBIAL FERTILIZATION ON AMOUNT OF WEED

ERAY TULUKCU, KARIM TAHIROU DAN BABA

ISel cuk University, ¢umra Vocat iPoograr Korga, fiuokeyl , Medi ci nal
2Selcuk University, Department ofiBand Plant Nutrition Konya, Turkey

ABSTRACT:

This study was carried out in 2018 in the trial

study was planned as a randomized bldekign with 4 replications, weeds were collected and dried at 3
different times with an interval of 20 days. Tim@st common weeds were identified in the region. The
experiment was planned with and without microbial fertilizer and 3 different phospho®)sl(Kg / da) doses
were used. In this study, a total of 19679.15 g of green herba weeds were obtained51d @3%eeds were
obtained from the parcels where microbial fertilizer was applied. There was 7743.7 g of weed from the parcels
without microbal fertilizer application. It was observed that microbial fertilization increased the amount of
weeds in the fid.

Kewwords: Microbial Fertilizer, Weed, Phosphorus

EFFET DE LA FERTI LI SATI ON MI CROBI ENNE SUR LA

HERBE

ABSTRAIT

Cette ®tude a ® ® r®ali s®e en 2018 dans |l es pa
Al i Reza®Eudan®t &it planifi ®es sous forme de bl oc
ont ®t® collect@®ssagsecs®oh®Pesei valdlepdies20 jours.
les plantes adventices les plus courantesde r ®gi on ont ®t® identifi ®es.
sans engrais microbien et 3 dgiff®apnbtest Obo®esappki
®tude, un tot al de 19679, 15 g de g@deaplantexraslverdickyomtnt i ¢
®t ® obtenus dans |l es parcelles 0% de | ' encgntieess mi
provenant des parcelles sans application d'engrai
augmentait |l a quantit® de plantes adventices dans

Mo t s Eodra® $icrobien, Plantes adventices, Phosphore

INTRODUCTION

Uneplante adventicgualifie une planté e r e @uar@ plantéigneusei nd ®s i rabl e ~ | ' e
setrouve En g®n®ral | es plantes adventices sont des p
Selon leur mrphologie, ilexis e d e s pl antes adventices ° feuill a
| eur cycle de vie, elles sont class®es en plantes

Afin d'®l i miner Ou au moins d' att @Gasuleluttetomes d o m
antes dans | es zones agricoles se fait de |
e et financi res. Par cons®quent , de nouve
i nerd®ad ndoumecnogmitiaitl es dedventices et de r ®dui
Des facteurs biologiqgqgues et ®cologiques j
s adventices. Du ¢ o u ples paints criticees quippkuvest aidemauo r t a
|l e de ces plantes en examinant | a biologie
ante pour Jlutter contre une plantes.adiv@annda
1982) es pl antes adventices et | es plantes cultiv®e:c
tels que eau, nutriments et lumi r e, ce qui entra’ ne
diminutiondeleurgal i t ® e® dea@a lQeantproduction (G¢gncan, 199

Lorsque | " on compare |l es pertes de r®coltes cau
par |l es plantes adventices sont pl usespangsadvangsnt e s .
sont sup®rieurs © ceux caus®es par d' autres fact
nui si bl es et des mal adies d®pendent des conditio
adventices tant med a n t desuvapn®es pglbe s ches sont tr s ®I
mi crobiens sont des produits contenant des micr o

w ~o:-
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fourniture des substances nut plantes, augnenttm®lce sb @h ®E B «

®l ®ments nutritifs pour | es plantes et [/ ou en co
Comme alternative ° la fertilisation au phosph
l e sol qui 0 n soudte de plkoaphasefini de ® reddee askimitable par la plante, des tels
mi croorgani smes peuvent °tre produits ° | '"®tat pu
r®pondre ° la nutrition en p h o sepdu sol. eL'inoeuldon dléss s o | v
mi croorgani smes capables de dissoudre | e phosphor
|l " environnement par rapport “orlg'aaji sunte sd 'peerug/reanits °
ut il i s ®slier eeagricgft@deor g@awmi que, car i | s s onarganisoes gui d ®r ®
favorisent la croissance des plantes. Cependant, ces microorganismes capables de dissoudre le phosphore n
sont pas seul ement utilis@Peudant ®fabeunmddtitst®rse daal

cultures (Tulukcu et Dan Baba 2019).
Les plantes adventices sont g®n®r al ement consi

Cependant , |l a pr®sence de cesahet ®Pedeheseddssipmbaar
substances organiqgues et inorganiqgues augmente | a
et se r®pandent principal ement dans des zondess ar i
plantes adventc es pr ®s ent ent dans une zone agricol e, on
mi n®r al es. Les plantes adventices r®agissent rapi

cultiv®e.
Dans cette ®t ®dd,esorefféeed ®tl @smil A0 N mi crobi enne
i f f

phosphore) et di ®rentes doses de phosphore s u
sol.

MATERIEL ET METHODE

Les recherches du t esrirtai ne xqo®tr il @te#r tora den ®perso fseusrs i lc
Al i Reza Ercan dans | es conditions ®col ogiques de
et apr s en avril de Ia m°me ann®e. Aveaud&hravaux du m
tels que | e nivelage et | otissement des parcell es
| 6ensembl e des parcell es.

Le 4 juin, |l es cultures de microorgani stmemr abte
delunivers t ® de Sel -uk ont ®t ® inocul ®es avec de | deal
pl anifi®e dans | a conception dbéexp®rience sur bl o

a ®t ® irrigon®e UendioumPing s®&@epour | es parcelles p
®t ® corrig®. Apres aucune irrigation n'a ®t ® fait

Les parcelles sont divi s®es efertilishtonumicolgenretragse s , I
doses de phosphore (0, 2, 4 kg [/ da) ont ®t ® ap
remarquabl e des plantes adventices a ®t ® observ®e
" 3iseseyea20ijourd' i nt ervall e environs et sont s®ch®s s
collecte |a biomasse verte des plantes adventices
est fait apr s |l e s®chage.

RESULTATBESCUSSION

LO®t uBBeman®¢e en 2018 dans | es parcelles exp®rin
Reza E€ecrtwbe.recherche a ® ® effectu®e dans | 6objec
surla masse de plantes advessi.

Dans cuedtet,e 1®&t esp ces diff®rentes de plantes

exp®ri mental e, | es e s pSimagssarvénsiss Chpponodium @lbetmymaranthss ®t a i
retroflexus || nobéest pas sssomdesmusawwo amtese dees$ aes ®gc on de
dans | e district de ¢umra, dans | es champs des pl

et Tulukcu, 2018).

Les plantes adventices les plus courantes dans notresgaitsPapaver rheasL. (pavot), Galium
aparineL. (adventice collante),actuca serriold. (laitue sauvagefonchus arvensis (laitue de campagne),
Cirsium arvensévillage migrateur)Capsella bursgastoris(L.) Med. (bourse du bergegentaureacyanus
L. ( m@Ehbsa)iduiaga prensL. (petite ortie) Amaranthus retroflexug&oq), Convolvulus arvensidierre
terrestre) Lamium amplexicaulé . ( E p h &qoiBatumdirwensk . ( Ep h Gimepis aneresiy.,
((moutarde sauvagefyheponodium &lum (pied de biche)Ranunculus arvensis. (renoncule),Solanum
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nigrum L. ((cassis),Avena sativa(folle avoine), Echinochloa crusyalli (Narrower), Atriplex hastatal.

(carapace) Rumex acetosella( petite oreilled'agneau) v&hlaspi arvensé .  (e®rdaebsl pr ®87). ( G¢r
Tableaul.Masses (g) de plantes adventices verte et
avec et sans fertilisation microbienne et a diff
Pr e miCollecte Deuxi me Co|lTr oi siollectee C
- - Mati rMati (Mati tMati re
Mat iverte€¢g) Mat i re |ere Q) S~ ¢ h e |verte (g) o)
1 100 23 55 15 17 11
2 32 9 77 20 8 7
3 69 14 195 44 8 7
4 216 40 584 107 35 20
5 49 11 585 35 28 17
6 22 6 586 44 7 6
7 43 12 587 60 82 35
8 164 28 729 109 118 47
9 71 16 589 68 56 30
10 38 10 590 56 63 35
11 79 14 768,3 78 191 49
12 82 17 592 94 187 63
13 88 14 919 109 237 112
14 108 17 802 82 144 72
15 199 24 863 101 289 90
16 106 21 596 71 194 62
17 149 28 597 71 172 65
18 100 19 598 107 71 32
19 105 21 599 102 75 24
20 192 39 600 62 107 41
21 243 41 601 125 215 61
22 214 39 602 98 32 13
23 312 41 814 155 81 32
24 301 59 604 83 48 18
Total 3082 563 14132 1895 2465 948,97
Les r®sultats destmasstdadersmnatiyemeé s ces dans |
non trait®es ~ diff®rentes doses de phosphore son
adventices coldscagd®ets donm®ds o asedansledabledn dquelaplus 2.
grande et |l a plus petite masse verte de plantes
coll ecte et 2465 g obtenue |l armadeel a thejsheme®s
®t ® obtdand aparedixn me collecte (1895 g) et |l e plus
1, on constate |l a perte dbéeau |l a plus | mppertd, ant e
suivi de |l a premia rter cAv3c Mm% oedcckes r®sul tats, | a
®tait |l a deuxi me p®riode de collecte, qui corres|
de Konyaletempsd®c hage devrait °ttrees @llar®git epup@®s i daedse.col |
Comme | a montre | e tableau 2, | a masse totale d

g proviennent des parcelles avec fertilisation microbienne et 33% de la MdS5@ g des parcelles non
appli.qgu®es

112



6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY

Tableau2:Mas ses (g) et pourcentages de plantes adver
des parcelles avec et sans fertilisation microbie
Massetotale de Avec Application | Sans Application | Pourcentage
plantes adventices (g)| Microbien (g) Microbien (g) (%)
Premi re €d3081,83 1979,53 1102,3 0,64
Deuxi me Cd14132,27 8299,97 5832,3 0,59
Troi si me (2465,05 1655,95 809,1 0,67
Totales 19679,15 11935,45 7743,7 0,61
Tableau3lLesmassesmoyeane s (g) de plantes adventices vert ¢
des parcelles avec et sans fertilisation microbienhe a di f f ®r ent es doses de phc
Premi re CollectlDeuxi me Col|[Troisi me C
- - Mati r/Mati r{Mati r|Mati
Ma t ivertegg) Ma t i 1 €g) verte (Q) S c he |verte(g) S che
0 72,25 17,05 457,00 52,00 102,28 32,10
APM O [151,00 34,01 594,50 119,44 106,04 49,00
2 111,75 24,00 464,25 57,75 48,50 22,5
APM 2 158,00 34,13 595,50 94,71 152,59 53,76
4 87,00 18,50 492,50 49,25 51,50 25,00
APM 4 127,50 25,49 596,50 134,33 155,36 54,89
Moyenne 707,50 153,18 3200,25 507,47 616,26 237,24
0 72,25 17,05 457,00 52,00 102,28 32,10
2 111,75 24,00 464,25 57,75 48,50 22,50
4 87,00 18,50 492,50 49,25 51,50 25,00
Moyenne 90,33 19,85 471,25 53,00 67,43 26,53
APM O [151,00 34,01 594,50 119,44 106,04 49,00
APM 2 [158,00 34,13 595,50 94,71 152,59 53,76
APM 4 127,50 25,49 596,50 134,33 155,36 54,89
Moyenne 145,50 31,21 595,50 116,16 138,00 52,55
TAPM: Application Microbienne
Le tableau 3 montre | es r®sultats et l es wvale
adventices collect ®es 3 reprismscdabsehns par ac
doses de phospre. Comme onpelité obser ver dans | e tableau 3, la p
dans toutes |l es applications ®tait dans |l a deuxi
latra si me (616, 26 g). eOmssadeplbntewdnvue nitd celsud r@r amae s :
| 6application d'engrais microbien et ©“ |l a dose ph
masses moyennes des plantes adventices dedlaiavec I'application d'engrais microbgeo nt s up ®r i e
“"cell es des parcelles non appliqu®es. La moyenne
|l a deuxi me moy e ndM,25gh Ddtaued laes coflebt@shleténpd g s ®c hage de
adventices le plusfficace en perte'de a u ®tait lors de |l a deuxi me p®l
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TableaudLes masses moyennes (g) de plantes advent.i

desparcell es avec f ertiirentesdosesademuhoie.cr obi enne et (
Premi re Coll ect|lDeuxi me Coll[Troisi me Cc
- - Mati nMati r{Mati |Mati r
Mati re Mati re verte(g)) |S che |verte(g) |S che

1 216,00 40,00 584,00 107,00 35,00 20,00
2 163,68 28,00 72912 109,12 117,8 4712
3 82,00 17,00 59200 94,00 187,00 63,00
4 88,35 14,00 919,15 108,5 237,15 111,6
5 108,00 17,00 801,90 82,00 144,45 71,55
6 198,65 24,00 862,75 100,70 288,55 89,90
7 149,00 28,00 597,00 71,00 17200 65,00
8 100,00 19,00 59800 107,00 71,00 32,00
9 105,00 21,00 59900 10200 75,00 24,00
10 243,00 41,00 601,00 12500 21500 61,00
11 214,00 39,00 60200 98,00 32,00 13,00
12 311,85 41,00 814,05 155,25 81,00 32,40
Totale |1979,53 329,00 8299,97 1259,57 1655,95 630,57

Letableaulnont r e L eset ®sabtaal eurs moyennes de pl ant

3 reprises dans des parcell es avecphegpho®.&Cansmef er t

le montre le tableau 5, un total de 6767,25 g detpk adventices®@t ® obt enu dans | es

application de phosphore. 4055,55 g d'"herbe fra’
d'engrais microbienet2771, g dans | es parcelles appl iephteRurge Dan
planes adventices dans | es parcelles avec applica
masse totale obtenue sur | e tidr raai®t ® xcpo@rsitnaet Nt aglu.e
microbien augmentaia massedeplarge adventices de 67% par rapport -~

TableaubLes masses totales (g) et pourcentages de
dansdes parcelles avec et sans fertilisation microbienne et sans dosesplegoé (0 doz)

Total (0) doz SAPM (g) APM (g) APM /TL (%)
L e | ]101350 297,30 716,20 70,66
% o 492050 2005,30 2915,20 59.24
> e | 83325 409,10 424,15 50,901
Totale  |6767,25 2711,70 4055,55 59,92

TAPM: Application Microbienne
1SAPM: Sans Aplication Microbieme

RECOMMANDATIONS:

En 2018, |l a recherche a ®t ® effectu®e dans | 60tk
mi crobienne sur | a germination, | ' ®mergencesolet | e
de | ' @cexwlsd omme | Rez &AkErean AlDans cette ®tude, I es

pl us cour ant es Sigapis arMersis, Cleponodiumalbw@raaraetius retroflexus
I a ®t ® const aicr@bielgna augnmeait lafgermirtatioh dia craigsancerdes plantes

adventices sur | e terrain exp®rimental avec un ef
microbiennea d®montr ® | a pr ®sence de plantks ddfe@icedanstlaszong r ai n
exp®railme.ntQuarante jours apr s | dapplication dbden
plus positif sur | 6®mergence et | e d®vel oppement
Les plantesadveintc es sonénfg ®o®n ai ¢ & pRetes auxquathen d faud s'attaquer.
Cependant , |l a pr®sence de ces herbes est importar
substances organiqgues et icesharbgsaMaisgqlaatss adventcesaeantt e | a
et se r®pandent principal ement dans des zones ar.i
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pl antes adventices pr®sentent dans une momatagr e:
mi n ®sr laed mantes adventics r ®agi ssent rapi dement aux changen
cultiv®e.

Les engrais microbiens sont devenus plus i mpor
impact environnemental. Les ef§ des engrais nriwbiens sur la produstii t ® des cul tures
production agricole doivent °tre ®tudi ®s, ai nsi q
cons®quence, ces ®tudes doivent °tre approfond’ te

REFERENCE

Anonn m 2018. swlegéngramemdani ques, mi n®r aux et mi cr o

Journal officiel n 30341. Ankara

Guncan, A., 1982, recherche sur la biologie de la germination de certaines graines de mauvaises herbes
m®| ang®es aw elca dru®dimh.&®h alth'DE kK 2Mln isvon d' ®di ti on, 70,

Chroni qgues, AL, 1993, |l e contr!le des mauvai ses
1. Congr s He23nhAdammagy, p. 227

Gursoy O.V. 1987. Principes de base daittelcontre les maaises herbes st place dans la culture

de | a betterave ° sucre. I nstitut du sucre, Eti me
Kocak R., Tulukcu E. 2018. Probl me de mauvai s
Cumr a. Co nf tonatersuwr Bagrigltare, & foreterie, l'alimentation, les sciences et technologies
ve®t ®r i nai 2068 Cesnmddrk FTorguie.).
Mal as | é, Z. M., 2010, D®t er mi nati on des m®t hode:
d'application dns les zones de production de detta v e sucr e. M®moi re de me

Institut des sciences et de la technologie, el
Tulukcu E., Dan Baba T, K,. 2019. Effet de la fertilisation microbienne et des doses de phosphore sur
l a teneur en chl or opmpdicurh LN uUudNP®r DRI HB8Ilp@aYesarBrm
Ozer, Z., 1993, Why Weed Sc7/iManae. 1. Congr s d'

115



6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY

EFFECT OF MICROBIAL FERTILIZATION AND DIFFERENT PHOSPHORUS
DOSES ON THE MACRO CONTENT ELEMENT IN THE SESAME PLANT ( Sesamum
indicum L.)

Eray TULUKCU, KARIM TAHIROUDAN BABA

Sel cuk University, ¢ umr a Vo c a ttsiPogran Konga; Tukey | Medi c
Selcuk University, Department of Soil and Plant Nutritikanya, Turkey

ABSTRACT:

This research wasonducted with the objective of determining the effect of microbial fertilization and
different phosphorus doses on macronutrieontent in the sesame plant (Sesamum indicum L.). The study
was conducted in 2018 i n t heErcenwvacational sohoolt The stugylwast s 0
planned in randomized block design with 4 repetitions. Before harvest, samples weredakeach plot and
their percentages of nitrogen, phosphorus and potassium were determined. The results of the average
percenages of nitrogen, phosphorus and potassium of the plants cultivated in the plots with the microbial
application are respectivel0.97%, 0.45% and 2.16%. And the average percentages of nitrogen, phosphorus
and potassium of the plants grown in the plots euthmicrobial application are respectively 0.93%, 0.44%
and 2.14%. Average amounts of nitrogen, phosphorus and potassiumigleeih microbial fertilization
plots than in unapplied plots. In addition, the percentages of nitrogen, phosphorus and potaskaisesame
plant varied according to the phosphorus doses applied. This study demonstrated that microbial fertilization
has a positive effect on nitrogen, phosphorus and potassium content.

Keywords:Semiarid, Phosphorus, Sesame

EFFETDELAFERTI LI SATI ON MI CROBI ENNE ET DI FFE£REI
PHOSPHORE SUR LE CONTENU DES MACRO £LE£MENTS (
DE SESAME (Sesamunindicum L.)

ABSTRAIT

Cette recherche a ®t ® effectu®e dans Indeebdeect i f
di ff®rentes doses de phosphore sur | e contenu en
L.). L6 @end®e a2n®t2Z® 18 dans | es parcelles exp®ri me
Reza Ercan. HElanes a a®tc® npcleaptiifodonm®ed 6exp®r i ence sur b
l a r®col te, | es ®c hant épailcalaesleurs paurce®tag@s djazot®, IdeephaBshoraed a n
et de potassium ont ®t® dA®tesy mi m®pgendeddaRstue t ad
potassium des plantes cultiv®es dans | esmgntdascel |
suivants 0,97%, 0, 45% et 2,16 %. Et |l es pourcent
plants culti v®es dans | es parcelles sans applicati
0, 44% et 2, 14%.nneess dyguaazndtie , ®sd enopyheosphore et de p
parcelles avec fertilisation microbienne quenda | es parcell es non appligqu®

d'"azot e, de phosphore et de pot aebos iles dosesdeplospthores pl
appligu®es. Cette ®tude a d®montr ® datemeulenazbteent i | i
phosphore et en potassium.

Motsc | ®amdar i d e, Phosphore, S®same
INTRODUCTION
Mal gr ® une i mpordtaamrsc d ei md/@rieakdlu vivant, | dappr

reste toutefois une contrainte majeure pounadmbreux organismes vivants du sol, en particulier pour les
plantes. Ceci est d% au f aP@ettfiR@®) seal ®s | Rsospher @ |

peuvent °tre absorb®s par | es °tr dasotwilvanmtusn. shiln :
infime fraction de ce P est disponible pour | es o
dsponi bl e est soit dans | a solution du sol avec d
(de0,' 10 OM) (Hinsinger, 2001), soit sous des forn
de Phosphore inorganique delasolui du sol . De nombreux processus g
inorganique vers la solution du sol comme ¢arspt i on ou | 6i mmobilisati on

116



6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY

teractions vec |l es cations et &hAatmguéemertolgadi
l a mobildi de Phosphore inorgani qme | dampaeaft
potassium K) . Ainsi, |l es mod |l es de nutritio
ophophates est | e facteur | imitant majeur de | 6ac
3). Or, les lantes, en interagissant avec les microorganismes du sol, peuvent largement modifier
environnement au <v-aifrei hagehdessphcitaafflueee®ReUBr
pl ante, ° | a base du ntsoennc,e p20 0d7e) .¢ Lbai obdiiosdpi osnpi obni
t ainsi varier consi d®rabl ement ndlifienadlene®se dea v
ponibilit® de PRilbsgphorganinemgsanmnatuerielowenhe mte .p
Pl usieurs ®tudes ont montr® que | es racines ®me
chimiques dans leur thio s ph re qui attirent s®l ecti vement d e
m®t abol i ser ces mpl ®Pent epr &t ®maint isel Ineunhetnit dans |
2012) ) . Ces communaut ®s mi cr obirehninzeosmiacsrsoobcii o®mees éa u
al. 2013) ont une composition dif fRagse n@teu ddees caer tl ed
montr® que | a composition des exsudats racinaires
2009), ce qui expliquerait pourquoilerhimoi cr obi ome est modi fi ® par | e st
Parmilespopul ati ons microbiennes du rhizomicrobi ome,
pl antes (PGPR pouri ngPIR&wntz oGracwtelhr i Rr e@potsont | ar gen
bact ®ri enneaunkRGRR sfyowmbmerstt Dasgaeiatiak. 2012) et d
pour col oni ser l a zone raci nai r es.PGRRipeuventosiinaillerllaa ¢ o
croissance de |l a plante " travers diveismesimi@csani sn
comme | a production de phytohormones ou de r®gul a
bact ®rdiefsi ér moé®quili bre hor monal de | a plante (V
condui sentufhénatgmentati on de | a croissance racin
s ol par |l es racines. L enso dbh & d te®@r ideisr eRGRRnepé u Vv antd
production dbéanions or gani gu ersde B par lapaetea (Righardsen eteat.  f i
2009).

Qutre Il eurs effets sur |l a dissolutiionsdepH@&nsi pi t ¢
sph re engendr @eganismpea peuvent fertemeatanodifier $e pasmt | e s
tion des min®raux, et donc | a disponibil
nt f i nicnldeRha@sphore inorganiue lau poofit deacompartiments plus disponibles
pl ante. Delvapp®@&tumd .apRrodddhe ochd mnmB®RV@I i sat
augmentation du pH dans |l a rhhaogphdeesdef hEt® ¢
argileux dans |l es sols neutres, et p aard scoa rhsR® gsuuern
mi Nn®r aux qui sont abondants dans |l a plupart des
concentratonen Caf f ect ait fortement | es charges de surf at
suscepti bl es sute de ¢tdbsorptipre de Ca par les racines. Finalement, cette approche de
mod®l i sation a permis de mongueteungquddumenatutgment de
une augmentation de | a di s p desrabtined destplanted peuvent aligmersten | (
ou diminuer | e pH de |l a rhizosph re jusqger®013)troi s
principalemenvia un efflux ou uninflux de protonR®s ul t ant de | 6 abs or gitveson d©é
ou n®gatives par | es cellules de | a racine (Hinsi
variabilet®tempoiral ée consi d®rabl e au voisinage
Léali mentati onesaziohf®leuarcse pttrans fortement l es va
| dabsorption d'ammonium indubh ddédupoexs sneaeacid
| "absorption de nitrate induit dgdanitdnsu)n.e al calin

Comme alternative ° la fertilisation au phosph
l e sol g ui de digsoudreale pha@sghare afih @& le rendre assimilable par la plante, des tels
mi croorgani smesi tpeuveh't®tdtr epypmr oeltu i nocul ®s dans
r®pondre ° la nutrition en pnBotuisiep duosol.elL'ineculatiod idess o | v
mi croorgani smes capables de dissoucedret| enopmesph e
|l " environnement par rapport “orlg'aaji surte sd 'peerug/reanits °
util ip®stiewnlier en agriculture or ga n-dorganismes quia r il
favorisent la croissae des plantes. Cependant, ces microorganismes capables de dissoudre le phosphore ne
sont pas seul ement ut i l,i sMasd sd gpresu vie'nd g rRigad letmernd Jd'1
cultures (Tulukcu et Dan Baba 2019).

a
t ®
(

t

oo ——ro—0 —
@-1
—“ DWW OOF DS

n Cc

iz
or
i s
| a

117



6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY

Dans cetteet®Wsude, | hed ®ebhdati on microbienne et
phosphor e sSasamumedical®.s)a mee (c o n t@mmeun tesn omatc rat®R ®t udi G

MATERIEL ET METHODES
Les recherches du terrain onlt' &t® enemr®efse sssuiro n |

Al i Reza Ercan dans | es <conditions ®cologiques
doéexm®&rei sur bl ocs randomi s®s avec 4&Hesanwim @dicuih)i ons .

ont ®t & ountmiel isse®meesn c e s . Le terrain a ® ® | abour ® [
m° me ann®e. Au d®but du mois de juin, |l e terrain

| oti ssement d®sephecaoau®saszobhek@®ul lnt ®t ® appliqud
Le 4 juin, l es cultures de microorgani smes obtenu
|l "universit® de Sel - uk osdouzegi2)®arceles’e ull 6Raepsp laivceact ideen |
a ®t ® planifi ®e et ~ parts ®gal es. Toute | a zone
utilis®e pour | es parcelles pendant | aifganttiolni nat
fatet out au | ong du cyelse pa®g®ti dteisf sdad pli ants®eSs en
et sans fertilisation microbienne;r oi s doses de phosphore (0, 2, 4 kg

plantesad ent i ces ana®tu® |l ¢fefmeat u® trois 3 reprises ave
d'" Ak°ren est u n -ssabtelx avec wnipH eompris ent@er6e ietl 8ecuun pH moyen de 7,7
| ®g rement al calin. Sedtexsel estded2%Rmoyeanse deicdrdorate de,calcium mo
est de 12% et | a moyenne de mati re organique &est
Le pourcentage de phosphore, dbéazote et de pot e
ti ge® d®t®tr mi d@.s MWWechrandelld ons de plantes ont ®t®
suite ont ®t ® envoy®s au | aboratoire pour | es ana
RESULTATS ET DI SCUSSI ONS
Dans cette ®tude, l es effetds Td®r bat ¢ €& disgpdel 5 a bt
phosphore sur | a t eneuSesaumimliguinr. g ®ls®mda ntpy ®ble nd @sa m

To)
<
o

™
o
(=)
—
)
(=)
SANS APPLICATION SANS APPLICATION SANS APPLICATION
MICROBIENNE/PHOSPHORE =MICROBIENNE/PHOSPHORE sM2CROBIEN/PHOSPHORE = 4 K(
KG P205 KG P205 P205

Figure 1: Pourcentages moyens d'azote dans les plantes des parcelles sans application de fertilisation
microbienne

Comme le montre lafigue, dans | es parcelles sans applicatdi
d'azote dans | e s®same montrent des val eurkPOsd®cr o
En moyenne, la plus forte teneur enazot( 0, 95 %) aunekdose deoOlkd / daDsieela plus petite
val eur d'azote (0,91%) ° wune dose de 4 kg [/ da.
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AVEC APPLICATION AVEC APPLICATION AVEC APPLICATION
MICROBIENNE /PHOSPHORMIEROBIENNE /PHOSPHORKMI€EROBIENNE /PHOSPHORE :
0 KG P205 2 KG P205 4 KG P205

Figure 2: Pourcentages moyens d'azote dans les plantes des parcelles avec application de fertilisation
microbienne

Comme le montredlfigure 2, danslespartees avec application dbéengr ai
d'azote dans | e s®same montrent des valeumP®scrois
En moyenne, | a plus forte teneur en RCalapuspelte 0O, 99
val eur d'azote (% 0,94) " une dose de 0 kg [/ da.

B POURCENTAGE TOTAL D'AZOTE DANS LA PLANTE (%) SANS APPLICATION MICROBIEN
B POURCENTAGE TOTAL D'AZOTE DANS LA PLANTE (%) AVEC APPLICATION MICROBIEN

(o]

N~ o

o
o
™
@
(=} —
o
I O

0 KG P205 2 KG P205 4 KG P205

0,95
0,94

Figure 3: Pourcentages moyens d'azote dans les plantes des parcelles avec et satisrajglic
fertilisation microbi@Gnne et a diff®rentes doses

Dans lafigure 3, lesYtaeur s | es plus ®l ev®es des moyennes ¢
ont ®t ® obtenues dans |l es parcell e®ep¥%t adbdppl quat
|l es plus basses ont ®t® othiiemueGenm@gmai $ emi praoltied ¢
/daP,Os. La plus grande valeur (0, 99 %) a ®t ® obtenue
dosede 4 kg / d&:0s et la plus petite valeur (0,91%) dans les parcelles sans applicationmibi en et ~
dose de 4 kg / d&.0s.

N~
o
o

0,93

SANS APPLICATION MICROBIENNE AVEC APPLICATION MICROBIENNE
Figure4:Moyennes totaux des pourcentages déazote
fertilisation microbienne et non appliqu®e
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Comme le montre I'analyse de la figure 4, La valeur moyennedesr cent ages db6azot e
par ¢télhlpbpsi 0o&t i on dbéengrai sO09hetr obaras| as p ®r
pplication dbéengr ai s esnD23%.0Lh vatear snoyaneadesppauscentge® e
dane | es plantdappdesagdromeldldbesnngalai s mi crobi en
ell e des parcelles avec engrais microbien.
Comme | e montre | a figure 5, dans | es parsell ec
de phosphore daems dess@admarmonmnt®BrTr oi ssantes avec
(POsexcept ®2lg/daROCsaes@n obser ve IEamopenneda plusefdrte teneurenal e u

phosphore (0, 4 7ute)dosa de® kg® da®det |aepgnsupetite valeur de phosphore (0,42%)
“ une dose de 2 kg [/ da.

Comme | e montre | a figure 6, dans |l es parcell es
de phosphore dans | e s igSsaemavecitougmentation daltseals phasphbre ur s
(P20s). En moyenne, l a plus forte

teneur en PiOoes phor e
l a plus petite valeur de phosphore (% 0,42) -~

un
~
<
=}
<
<
~ o
<
(=)
SANS APPLICATION SANS APPLICATION SANS APPLICATION
MICROBIENNE/PHOSPHORE MICROBIENNE/PHOSPHOREMICROBIEN/PHOSPHORE = 4 K
KG P205 KG P205

P205

Figure 5: Pourcentags moyens de phosphore dans les plantes des parcelles sans application de
fertilisation microbienne

49

<
<
N o
<
(=)
AVEC APPLICATION AVEC APPLICATION AVEC APPLICATION
MICROBIENNE /PHOSPHOREMICROBIENNE /PHOSPHORMIEROBIENNE /PHOSPHORE =
KG P205 2 KG P205 KG P205

Figure 6: Pourcentages moyens de phosphore dans les plantes des parcelles avec application de
fertilisation microbienne.

B POURCENTAGE TOTAL DE PHOSPHORE DANS LA PLANTE (%) SANS APPLICATION MICR!
m POURCENTAGE TOTAL DE PHOSPHORE DANS LA PLANTE (%) AVEC APPLJCATION MICR!
<

N~

<

) o
© <
< <
g g o =)
) ) I I

0 KG P205 2 KG P205 4 KG P205

Figure 7: Pourcentages meys de phosphore dans les plantes des parcelles avec et sans application de
fertilisation microbi@nne et a diff ®rentes doses
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Danslafigure 71 es val eurs |l es plus ®l ev®es des moyenr
pl antes rmwnds ® &®&n 0 bltees parcelles o% | bapplication
val eurs | es plus basses annst a®tp®i clatt e mine dd dpawgmr ali ess

val eur (0, 49 %) a ®s®avbteapeli dansohemi pePObekhee
Dans ce cas on observe la plus petite valeur (0,42%) dans les parcelles sans applicatoh mie n et |
de 2kg/dd@.Osetaussdt ans | es parcell es avedosadepkgi/dd®dt i on mi c

Comme le montre I'analyse de la figure 8, la valeur moyenne des pourcentages de phosphore de toutes

les plantes des parcelle®2o | 6 appl i cati on ddédengrais microbiens a
| 6appli ganienmdéenbiens néa pas ®t ® effectu®e es
phosphore dans | es plantesradesmparckiéers péal pa
inf®rieure " celle des parcelles avec engrais mic
3
o

0,44

SANS APPLICATION MICROBIENNE AVEC APPLICATION MICROBIENNE
Figure 8: Moyennes totaux de pourcentages de phosphore dans les plantes des parcelles avec application
de fertilisation microbienne et non appliqu®e
AN
o~ 3
o
Lo
o
N

SANS APPLICATION SANS APPLICATION SANS APPLICATION
MICROBIENNE/PHOSPHORE MDCROBIENNE/PHOSPHORE MIZROBIEN/PHOSPHORE = 4 K
KG P205 KG P205 P205

Figure 9: Pourcentages moyens de potassium dans les plantes des parcelles sans application de
fertilisation microbienne.

En interpr®tant |l a figure 9, dans | es parcell es
potassium dansr épt s®eameameurs d®croi ssantes avec
(P:0s). En moyenne, lapls f orte teneur en potassium (ROs&B) a @

plus petite valeur en potassium (2,05%) ° wune dos
Comme | e montre | a figure 10, dans | es parcell es
en potassium dans | e s®same montrent des valeurs
(P20s). En moyenne, la plus forte teneurenpotai um ( % 2, 2) a ®t ® oBOsettau e
plus petite valeur de potassium (%)2,1° une dose de 0O kg / da.
N
N
N
N
i
o
AVEC APPLICATION AVEC APPLICATION AVEC APPLICATION
MICROBIENNE /PHOSPHOREMIOROBIENNE /PHOSPHORMIEROBIENNE /PHOSPHORE =
KG P205 2 KG P205 KG P205

Figure 10: Pourcentages moyens de potassium dans les plantes des parcelles avec application de
fertilisation microbienne.
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m POURCENTAGE TOTAL DE POTASSIUM DANS LA PLANTE (%) SANS APPLICATION MICRC
B POURCENTAGE TOTAL DE POTASSIUM DANS LA PLANTE (%) AVEC APPLICATION MICRC

N © © N
o - - o
o o

—
o 8
I )
0 KG P205 2 KG P205 4 KG P205

Figure 11: Pourcentages moyens de potassium dans les plantes des parcelles avec et sansn applicatio
de fertilisation microbienne etaflifi®r ent es:Osdoses de P

Dans |l a figure 11, l a m°me plus grande valeur
pl antes (2, 2%) a ®t ® obtenues dans |kgsdahGyetcel | e
aussi dans | es parcelles samGGEgppementi o6nl B@Ideseée
l a m° me(2,%) aur®t ® doabntse nluees parcelles avec applica

appligu®etevdearepl 2s0p®Wtidans | es parcelles sans ap
daons_

<
H»
(O

SANS APPLICATION MICROBIENNE AVEC APPLICATION MICROBIENNE

Figure 12: Moyennes totaux des pourcentages de potassium dans les plantes des parcelles avec
application de fertilisation microbienne et non a

En analysanta figure 12, la valeur moyenne des pourcentages en potassium dans les plantes des
parcelles 0% | 6application dbéengrais microbiens a
ddengrais microbi en £214%4).4da gearsanoy@rin®desepburcentages @eepotassum t
dans |l es plantes des parcelles 0% | 6application
des parcelles avec engrais microbien.

La valeur moyenne des pourcentages de plwsptians lep | ant es des parcel |l e
déengrais microbiens a ®t ® effectu®e est 0, 45% e
®t ® effectu®e est 0,44%. La valeur mogseparaeles des p

| 6application dbéengrais microbiens nbéa pas ®t® e
mi crobien (Tableau2). Les r®sultats obtenus dans
chercheurs Les microorgaismesqui solubilisentt e phosphore d®vel oppent des
de fournir du phosphore © | a plante. Bacillus sp.
en P des plantes et | e pho20p6h0ert@neshatrli & sr Miuz csop h soe
d'assimiler | e phosphore ° partir de miRocBel1866a) t r
et d'immobiliser ainsi une partie sous forme de phosphates condenses (TRatibex1966b). Cesellules

microbiennep euvent ainsi transf ®rer | e -Rdtlestprardeueld7®)u mi r

La wvaleur moyenne des pourcentages obtenue do
mi crobien a ®t laadped i mar®c elslte D, T’ appl i qu®es | a
moyenne des pourcentages obtenue de potassiumdarss pl ant es des parcell es ¢

a

appliqu®;edtand, 1@s%parcell es non &oplLpdvaleyuns @eyesines a v
ddbazote et de potassium dans | es pl anté&6Gdanzxlessont
parcelles trait®es aved .unNoesngmr®@s sl thatcsr oboretn U
d' ®t ud®demptre®s de Majeed et al . (2015) et Ul Has s @
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microorganismegjui solublisentl e phosphore contribuent ®gal ement
nutritifs par |l es pl ant depeur en azotegel én plosphoreadans ks partiee p
a®riennes des pl antes (Kuan et ra®pon2@16) .| 'Lanoci
microorganismesjui solubiliseni e phosphore conduit ®gal ement ~ un
par | es plantes (Bhattacharyya et Jha, 2012). Vikr
lauxine & ns | es racines, entra’”nant une augmentation
a®riennes de | a plahle) &Srelpm®Agrneea c.ds arhi.cr oor ga
azote et en phosphorepldamses$ ede phr®i asga®nti emhede

Tablel:Les Moyennes des Pourcentages des EI ®ment s
Doses Ap | i g u | PourcentageTotal PourcentageTotal de PourcentageTotal de
(kg/da P,Os) do Azt e Phosphore (%) Potassium(%o)
0 0,95 0,47 2,2
2 0,93 0,42 2,16
4 0,91 0,44 2,05
Moyenne 0,93 0,44 2,14
BO 0,94 0,42 2,1
B2 0,97 0,44 2,16
B4 0,99 0,49 2,2
Moyenne 0,97 0,45 2,16
B: Avec Application déAngrais Microbien
CONCLUSION
Le but de cette ®tude est de d®terminer | " effe
phosphore sur le contenu en macronutrimen dans | a pSesamuméndidiin). LesRgs amtei t( ® s
moyennes d'azot e, de phosphore et de potassium ®
mi crobienne que dans | es parcell es nephosghpredtdequ ®e
potassium dans |@®mrst pyamnites ddel snM®Psalmes doses de p
d®montr® que | a fertilisation microbienne a un eff

De ce fait nous parront conclure gque l'inoculation des microorganisnagmbles de dissoudre le phosphore

est une alternative moins co%teuse et moi ns ri sq
phosphor ®or Gasi smmimesopeuvenmnks,® terne pfaadiilceunhed retr wetni laig
Issmt consi d®r ®s-orgaoigmesequi thwossenima ccorssance des plantes.
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ABSTRACT
Four implementation ofArtificial Neural Networks ANNsnodels were applied tBredict the soil

hydraulic function( g and{; ) and twoparameterg & andN) in Van Genuchten egtian, independently

of eachother.which was output from (ANNg)en amulti-layer ANNs architecture of error Bacgropagation
was built and Levenbesiglarquardtalgorithmswas used to learn the netwatkpendent othe input data of
soil depending on the input data from some soil characteristicspaoticle-size distribution(clay, silt and
sand) andoulk density with the geometricean particlesize diametefrom Eleven soil amples
The results showed the abilib§ constructing ANNs and possibility of using neural networks the could

estimatesoil hydraulicfunction( @ andg, ) and twoparameterg & andN). Test the network and compa

its output with the measured data, two performance functietesmination coefficietR?)andmean square
errors (MSE)to find the adequacy between estimated data andutmuts of neural network, the values off(
R2)ranged (0.832and0.672) ,(0,81and0.581) while evaluate of (M@Eyed( 0.0033 and 0,0066) , (0.0038

and 0.0097}oil hydraulicfunction( @ and(, ) andparameterg & and N) respectively

INTRODUCTION

Interpreting and understanding the movement of water and salts during unsaturated flow in soil is an
important and complex topic and one of the challerfgeimg researchers in the field of soil science and
irrigation today that requires codsirable time and effort and is linked to the surrounding conditions (Van
Genuchten, 1980). The modern trend in this field is the development of mathematical matielptwpose
of predicting some soil water characteristics such as diffusivity and uatetunydreconductivity the

accuracy of these equations is highly dependent on water functions such as moisture content at dgturation (

), residuamoisture contentd, ) and water functions constants representeddsyGenuchten model constants
(a mun),

Artificial Neural Networks has emerged as one ofriethods of artificial intelligence that represent
mathematical techniques and a processing system based on mathematical models designed to simulate modes
action, shape and otent of the way in which a person's neural system (neural system) perfornisidgoar
task. Interest in artificial neural networks (ANN) has arisen because of its distinctive characteristics and its
ability to override the limitations of the traditionsdlution and characterized by the property of parallelism,
the ability of netwdks to process data at high speed no matter how large the data as well as not requiring clear
knowledge as the network can train on inputs without have knowledge of the tppliwhich makes it
suitable for complex applications, as well as high genehalizaas the training is based on specific inputs,
and the test is done on trained and untrained data, i.e. the network includes all data (Kohzadi et al., 1995). The
researchrs agreed to exploit this phenomenon in mathematical modeling processesoias pasisical and
chemical problems, which were difficult to solve by traditional modeling methods.

Therefore, this study aims at using artificial neural networks in estingngalues of water functions

(gs.4,) ard constant & ,) and comparing them with their actual measured values to determine the
efficiency of artificial neural network model
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MATERIALS AND METHODS

Eleven soil samples were selecteddifferent locations in Nineveh Governorate with different textiles
located within the arid and semrid areas of northern Iraqg.

Table (1) illustrates these sites and some of their chastitteas stated in Baruh and Barthakur (1999).

The construction of the proposed artificial neural networks was determined by utilizing the MATLAB
version (a2011) and using its NIol. The geometry of the proposed network, , the input and output layers
ard the hidden layers, are selected and constructelok&in the best structure of the artificial neural network.

Multilayer artificial neural networks (ANNs) have been used for Back Propagation (BP), as the actual
output of the network is compared witlketimtended output (target), The difference in thialues is also called
error, as the network disseminates this error between the output layer passing through the hidden layers towards
the input layer, ie, an obsolete reversal of what happens in that eatpulation phase where the calculation
directionis forward and they are a type of network that does not contain delay elements as shown in Figure 1.

The artificial neural network included a single input layer consisting of five neurons: the pera#ntage
soil saplings (clay, silt and sand), bulk depsihd geometric mean partiedize diameter ((actually measured
for all study site soils) (Minasny and McBratney, 2002). Calculdtg)(from the following equation:

dg=exd- 0.0694clay) - 0.045Zsilt) + 0.0 -rrro——- )

1
The outputs ard@, )2 In(@)_. g, andIN(n- 1), the reason of transforming, Nand & _

to g In(a)ﬁ and |n(n- 1) is because they showed non normal distributions and were therefore

converted to fit the work of artificial neural networks (Minasny and McBratney, 2002). While the output layer
was confined to a single layer with a single neuronesgmting one of the ptieted values of the water

functions (@,and{; ) and constanthand & ), four independent networks were constructed.

Table (1) Some PhysicaCharacteristics of Study Soils

Intial Saturated Solil texture
.| hydraulic Bulk Total Organic | gm.kg*
; volumetric L . .
location texture water conductivity | density | porosity | matter
i cm.h? mg.m3 | cmlcm | gm.kkg! | sand | silt clay
Hay Clay ~ N ~ x ~ = ~ s x ~ % s =
alghfran loam s 7 /: N 7 /v R e
alkubba clay A R A R VA N I T I N
Sandy _ _
Collegel | clay e s 7L /A P 2 D B B 2
loam
rashedia | DY T ot s LT
Silty _
hghawe clay VY R D 2 R B 22 S S I A B2 B B2
loam
alshlalat fl'g;’ PRI I PRI I VP DIV NI RIS LI B
alshamsiat| DAY |, <y T T LT
;ﬁmam loam P2 B P2 B I B D S Y A2t NP2 BN B
owaina Ez?r?y V2P D AN I B D7l A By A AP VA A B
College2 3!3// 2 R e O e 2R O A A
zimmar clay A 2 A e s L
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Figure 1: An ideamodel for a back propagation network.

The use of this method came after several attempts to obtainsthesdts. The Hidden Layer of the network
was determined in an experimental manner until the lowest MSE (Mean square error) was obtained. 10
HiddenLayer layers were used to construct the artificial neural network, as the small number of hidden

layers cased undefitting any less match. A large number of these units cause over fitting, it means noise
in the data (Schaap et al., 1998).
The traininggroup takes a number of input data randomly, including input vétiss silt, sand, bulk
density and gometric diameter of soil particles). Output valassrepresented by the actual measured values

of ({s).The training procesof the proposed artificial neural network in the training group includes three

stages: the forward feeding stage, second stage the error calculation and the back propagation of the output
error. The third stage involves updating the weights astchi@ng the number of times until the lowest error
rate is reached or reaching comparable results to the values in Target.magixalidation group and the
testing group for testing the proposed artificial neural network training included data etiieyform of
mathematical matrices. The first matrix represents the evaluation group, which includes random data for inputs
that were not used from the network during the training phase to achieve the best performance of the artificial
neural network, whilehe second matrix Which represents the testing group for random data not included in
the training process also for the purpose of ensuring the performance compatibility of the training and
evaluation groups. The evaluation and testing process is foruipege of ensuring the performance
compatibility of the network and to prevent oimining of the proposed network in order to reach the weights
that connect the network inputs with its outputs to the optimum compatibility. The evaluation group guides th
network during the training phase and when increasing the quadratic error rate of performance evaluation for
a specific number of repetitive courses, at that point the training is stopped and Figure 2 (Hrsitev, 1998)
illustrates this.

Reducing the erroof the evaluation group coincides with the training group from the beginning and
after a period of time the error starts to increase for the evaluation group, which leads to exaggeration in
training. The last part, All, represents all points or valuekemeétwork.
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Figure 2 The idea of early discontinuation. According to Hristev (1998)

The LevenbergMarquardt (LM) algorithm was used to train bgmopagation network of error to
construct and train predictive models in ordeobtain the best structural neural network architecture. The
data were randomly divided into three groups, the training group was 64% of the data and the test and
verificationgroups were 18% of the data each. The aim of the training of the networthiarnige or update
the network weight (Weight Updating) to obtain the desired output (target) of the inputs given. The matrix is
entered in full and in one batch (Batch Mode) amights updated once a tinf@uring the training process,
the output values ai@lculated and compared with the desired output values at each step. The error spread is
inversely layer by layer starting from the output layer towards the input layertsadignts for all layers
occur at the same moment after All training inputs giaee presented (Demuth and Beale, 2002).

The obtained error signal representing the difference between the real output (Output) and the target
output (Target) is adjusted afteach training session (Epochs) until the error value reaches the lowest value
at which the training stops. It was noted that the use of the activation function in the hidden layer of the sigmoid
function of the tangent of the Tamgmoid Transfer Functiowith the activation function of the output layer
of the linear function tranef function gave the lowest valu@dSE), Figure (3) . Not all layers have The
activation function itself, but each layer has its own activation function (Jain and sing, Z6QBeasure
network performance and test the best predictive network, statigividence from the coefficient of
determination (B and quadratic error rate (MSE) is used.

The training process stops when an acceptable level of error is reachedstabietitesults are achieved
when the MSE value is at the lowest and the highases of (R), or when a decrease in (MSE) value or an
increase in (B is not touched to the desired level with an increase the number of repetitions (Iterations), so
that he network has been completed and ready for the next stage, the actualhestativork through the
simulation of the network that was built, and if these results have values equal to the values chosen, then the
network can be adopted as an artificialiral network ( Alani, 2007). In order to achieve the training objective
of theproposed artificial neural network, a balance had to be struck between its ability to respond correctly to
the input data used in the training stored in the network for tladl rocess and its ability to give a good
response to similar but not identiGgaputs used in Training process (guessing process).
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a = tan sig(n)
Tan— sigmoid Transfer Function

a = pure line(n)
Linear Transfer Function

Fig (3-2) Fig (3-1)

Figure 3: Some types of activation functions used, according to Demuth (Beale, 2002)

RESULTS AND DISCUSSION
The predicted results were shown when making one network with five inputs: volumetribudistni
of soil texture (clay, silt and sand), bulk density and geometric diameter rate and four outputs are functions (

g, R’of the coefficient of determinatiof. (The statistical index valueB, & ) and constant, ) were

0.35, 0.26, 0.32 and 0.17, while the MSE was 1.22, 1.94, 1.47 68did.each () nvwa_ g.

respectively. After training and testing the network showed that the correlation between the predicted values
in ANNs was weak with the actuaieasired values. This is consistent with McClendon and Hoogenboom,
1996, and Minasny and McCBratney, 2002, who, when studying soil hydraulic functions using artificial neural
networks, indicated that the greater the number of data used increase prextiotadya Therefore, four
independent artificial neural networks were constructed with five inputs each: percentage of clay, silt and sand,
bulk density, geometric mean rate and one output (target) for eagh ofl( @. andN). AHidden Layer

was used which have been determined by trial and error to reach The lowest quadratic error rate, as
recommended by (Schaap et al., 2001).

The network model fornedictingmoisture content at saturatio§{) will be discussed to demonstrate
the extent and quality of the performance of the networks used during the training phases and to know the

results of training and testing in artificial neuretworks The reason for choosind/{) to express neural

network models is because the output of the neural network model to pfgdictdes not need to convert as
1

shown at figure (4) while the output of the rekthe nairal network models is in a formétf]r ) 2 In(a)n

normal-) because they showed nBrand & _{,, which needs to be converted to|0(n- 1)M
distributions (Minasny and McBratney, 2002).
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Figure 4: The model of artificial neural network used to predyt)( .

Figure (5) shows the results of the training stages of the artificial neural network model and the
performance of th@eural network by the relationship between the number of epochs and the MSE of the
values of Train, Validation and Tegtoups. The results showed that the squared error rate remained constant
after a few cycles. After completing theitriag of the netwdk on the input data and the desired targets , the
artificial neural network with the error of reverse spread is applied and simulated from the final weights reached
in the training phase.
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Figure 5: Training Stages of the Artificial NaliNetworks Model.

The results shown in Figure (6) showed that the best values of the coefficient of determiR&jion (
obtained during the training courses were (0.831, 1, 1 and 0.929) for (Training, Validation, Test and All)
respectively. These resuftem the

validation values of 1 validate that the network performance was good and that the performance
compatibility of the training and evaluation groups was high with the value of Testing of 1 These good values
give credibility to build an independent

network and can be used to predict valugs)(in new data.
For the purpose of testing networksnstructed on data not entered in the training processes to
demonstrate the reliability of builtp network models, the simulated preditvalues of water functiongf

-) were simulated using ANNs with their values measured in previous studies (@l) and constant{,
Wazzan, 2000).
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Figure 6: Results of training and validation of the Artificial Neural Networks Model.

The simulatiorresults showed that ANNs can estimate the vabfiegater functions on each side and

approximate the predicted valueith their measured values.afitical evidence valudsom the coefficient

of determination R?) compare the nedicted valuesising ANNs with their measured values 0.832, 0.667 ,

s | 4/, "~ IThe valueof MSE are 0.0033, 0.0066, 0.0038 and 0.0097 fomter functions ¢,) ¢, ,

and constantd ) respectively. When the comparison was made using the percentage of difference between
the predicted valueand the measured hags, it was observed that the percentage difference was (10% and

14%) for the weer functions @) respectively,n a )while it reached (8% and 17%) for the constapt, (
sothat the water functions can be arranged according to the acé&isttyate using ANNs as follows:
Moisture content at saturatiogy), constant & ), residual moisture conteng() and static (1).These

results are acceptable as a quick e method that can be utilized .These findings were consistent with
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Wu, 1995, Vogel et al. 1996, Hopmans et al. 2002, Minasny and McCBratney 2002, who indicated that ANNs
provide good adh fast predictive results no matter how many data and that aitifieural networks are
efficient in predicting some hydrulic functions , when limited available information on Soil hydraulic
characteristics.
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ABSTRACT

The garden doesn't just mean open space. The garden is of pature; it can be dafed as the safe
areas that peoplehoose to relax, have fun, feel good, engage in active or passive activities, satisfy the need
for believing, and fulfill their belief rituals comfortably. It is a known fact that green spaceserdtinegative
energy 6 the environment. Therefore, greareas support the healing of sick individuals by reducing stress
on people. Healing gardens designed and implemented for this purpose contribute to this process and increase
the welfare of the irididual. A healing garde designed for children with mentahd physical disabilities can
be defined as natural areas where children can play a controlled area for play, as well as relieve children's
physical symptoms, reduce stress, and thus make thidmddthier. Sick childen who use this kind of gardens
are constantly exploring different environments and becoming more cheerful and sharing. Within the scope of
this study, design principles of rehabilitation gardens for children with disabilities lbeee put forward by
literature research. Healing gardens dagrsed for children with physical and mental disabilities will improve
the quality of life of children with disabilities and provide healing properties such asstetfm, selésteem,
positive eflect on personality angersonality development.

Keywords: Design, Garden, Disabled Child, Healing Garden, Landscape

INTRODUCTION

The use of the natural environment has varied over the centuries and reflected the beliefs and values of
each culture. Histarally, humans havalways used nature as a powerful sowfdesaling (Adevi and Lieberg,
2012). Natural elements such as natural open spaces, forests, parks, trees and gardens are known to provide
opportunities to enhance public health and Wwelhg (Nisson et al., 2011).

Natural areas beautify the environmant reduce the stress of daily life, contribute to the development
of individuals and promote socialization, but prevent much of the damage of the developing city. As well as
improving air quality it has different dinctions such as noise reduction, hagtimildlife and providing
calmness to individuals. Even the design of most of the home gardens, which are the smallest but most
attractive areas among Nature environment, as meadows, allowsrchitdradults to restvhile reducing the
negative impact othe environment. Gardens attract individuals with the natural elements they contain; being
outdoors with plants and animals reduces thu stre
2014).

Healing Gadens, which mostly support the healprgcess and stress reduction, are often located next
to or adjacent to maintenance establishments. It is mainly in the areas where Alzheimer's, schizophrenia,
learning disabilities, burningelated disorders are adgdsed and where necessary sub clasditasuch as
disabled, elderly and children are designed according to different target groups and needs are met (Elings,
2006).

As a result, the garden can be c2006)alhthisystudyftleer p e
concept of Ahealing gardenodo was given and the cri
were determined on the basis of tlaadobtained from the literature.

HEALING GARDENS

Definition of healing Garden

Gardens can be curative and therapeutic through many mechanisms. The most obvious is the aesthetics
of nature. Being outdoors in natural or natural environments, feeling Bynligtching trees and flowers,
listening to water and bird sounds, noticing¢benbination of these and other factors that decorate the garden,
has a major stressand anxiete duci ng ef fect (Akén, 2006; Pouya an

The most important feature of the healing garden is that it is an environment where the staff asd visito
who take care of the patients as well as the patients feel good about themselves. In order for an area to be
described as a figardeno it must contain the produ
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The aim here is to demonstrate the therapeutic and beneficial effects on tlmoasenthese areas to
apply the titleo healing”". The use of the termo h
secondguess personal tastes and approach the subject with-eemsered understanding of design (Marcus
and Barnesl995).

Attempts by experts in the field to introduce nature into the health system environment have been
variously described as eyewitness Gardens, restorative Gardens, healing gardens, and therapeutic gardens
(Hebert, 2003).

2.2. Benefits of healing Gardes

According to Hill and Relf, (1983); Beer, (2003); and Caspersen et al (1991), recent studies suggest that
regulated natural areas have positive effects on humans (Elings, 2006; Pouya and Demirel, 2015).

The benefits of healing gardens can be listeddsf ows ( Bul ut and G°ktuj], 2

fHealing gardens provide individuals with the opportunity to socialize, as well as opportunities for
activities in a wide area (lawn mowing, gardening, scion planting).

91t allows older people to be reminded astinulated of their previous home lives. It also helps to
refresh their memory, increase their feelings and stay cautious.

fPatientds participation in various activities

1 The exercises performed in thetuval field contribute positively to the health status of the patients
both physically and psychologically. For example, it contributes positively to reduce the risk of developing
various chronic diseases.

fOutdoor activities help increase the physicahdtgtiand motivation of the patients.

fHealing gardens provide an increase in-selffidence, respect, authenticity and capacity, especially
for children. Children are happy with active or passive activities in the garden.

1 The Health Council of the Nethenlds designed for children outdoors, encourages them to do physical
activities, and this activity is their positive contribution on children with physical or psychological disorder; in
particular, these activities children Neupports skeletal developmeahd obesity minimize ailments such as
announced.

11 The most important effect on all individuals is to reduce stress.

Types Of Healing Gardens

V Healing Gardens for the Elderly

In old age, when the individual's movements are limited due to hgraltlems, gsecially when he or
she needs help, it has been seen that working in the garden and spending time have many benefits both
psychologically and physically. According to Sherman et al (2005); as a result of recent research on healing
gardens, it \as found theathe human mechanism is related to nature, and a link between life stress and
psychological tremors and nature was established and it was understood that nature acts as a buffer in human
|l ife (Whitehouse et al ., 2001 ; Bul ut and G°ktufj,

Vv Healing Gardens for Disabled Children

Designed for children with mental and physical disabilities, a healing garden, to create a space for
children to play controlled, as well as children the physical symptoms of soothes, reduces stress, and hence the
childrenfeelmoe heal t hy psychol ogically in the form of v

Vv Healing Gardens for Cancer Patients

In order to reduce the effect of certain chemotherapy drugs on the patient, canopy areas formed from
plants should benade awayrbm the sun and more, fragrant plants and restaurants should not be used in the
area because their smell sensitivities are quite intense. Walkways, relaxing water sounds, attractive plant
materials, areas where patients can socialize by s#iimge or ingroups should be designed (Pouya and
Demirel, 2015).

\Y Healing Gardens for AIDS / HIV Patients

Canopy spaces should be created as it is very important for such patients to be protected from direct
sunlight (Pouya and Demirel, 2015).

\Y Healing Gardens for Alzheimer's and Mental Disorders Patients

According to Carpman and Grant, (2003), the appropriate design criteria are different compared to other
diseases as they have more impact on the consciousness of patients with Alzheimer's and meettsl disord
This type of gardens offers a variety of activities. Alzheimer's is a disease that responds more to appropriate
design than other diseases. By using plants and their featuregefongse of memory can be achieved,
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helping to revive childhood memes or rememdr i ng t he events of t
2006 ; kakar, 2011; Arsl an and EKkKkr en, 2017

\Y, Healing Gardens for Hospitals

The main purpose of healing Gardens for hospitals is to design gardens that aim to greatly reduce stress.
Patients should beprovided with conditions that will allow those to move and exercise, feel comfortable and
safe and socialize places should be established (

Vv Healing Gardens for Veterans

In every battle, hundreds of veterans return with severeigsjucalledmultiple traumas that have
persisted over the years. Overcoming these traumas is not as easy as thought. When the positive impact of
nature on human beings is reduced, there should be areas where our veterans can be socialized, fuly accessibl
and feelafe both physically and psychologically (Marcus and Sachs, 2013).

oday and
)

DESIGN PRINCIPLES OF HEALING GARDENS FOR DISABLED CHILDREN

In the design of the healing garden; when designing hard floor elements, shadow elements and seating
units, psychologal and phgical benefits should be taken into consideration. In the selection of plants, both
visual and sensory properties and improvement properties of plants should be taken into consideration by
design (kakar, 2011).

Design Principles of Healing Gadens for Mertally Handicapped Children

The following are the design principles of healing gardens for children with intellectual disabilities
(Whitehouse et al ., 2001; ¥zgeéner 2004 ; Bul ut an
2015; A - €2016;°Amonyenbus, @LBc);

1 The plan should use simple lines and avoid complex concepts.

{Can be viewed from the interior to the exterior.

fTWalkways should be arranged as simple paths and fixed flooring materials should be used.

1 Evening lighting shouldéprovided.

T Accessible, seating / urban accessories should be provided.

9 Spaces should be designed for solo time;amnene work with a therapist, small group work and large
group work, and spatial arrangement should be usemt#ébeca special space "@er world" where the child
can take a "sensory break" and get rid of the demands of the world.

T A variety of opportunities can be provided in a therapeutic garden to develop gross motor skills or
large novices. Challenges can beated through activitiehiat require balance. Children can be climbed on
logs, rocks, nets, ladders or other areas that offer varying degrees of difficulty. Equipment requiring
coordination and judgment, such as horizontal ladders, escalators and tcamdds, incorporated intitne
Therapeutic Garden.

1 The child should be given the opportunity to experience nature. Rocks, a rotting log, the branches of
shrubs and trees, areas for all wildlife (lizards, worms, insects, spiders, bees, frogs, snailgduiteds
and squirrelshabitat provides.

fAccording to Kaplan and Kaplan(1989) and Marcus (2001), instead of very quiet environments in the
place, nature sounds (bird sounds, wind sounds, plants formed by wind sound, water sound, rain sound) should
be lbcated in the environment.

T Plants should be selected for their ability to attract seasonal plants and wildlife such as leaf color,
flower, fruit and peanut production. Water features, bird houses, bird baths and bird feeders encourage wildlife
to visit ard stay.

9 Due to the fact tht their sensory systems are acute or overly sensitive, care must be taken to provide
vi sual relief from the sun's gl are. To reduce t he
create spaces with courtyardsggia, pergolas, hangindomed cages are gazebo, shade trees, and other
methods can be used.

1 The garden for therapeutic purposes should be accessible to all children. Whéeligiiramps,
smooth surfaces, planters and tables are examples of egdatesign. A variety olsfaces (brick, concrete,
slate, bark, pea gravel, sand, grass, asphalt, and others) can be used to indicate the transition from one area t
another.

9 Furniture; durability, ease of maintenance, function, safety and design dfe@wldosen for the
purposelt should be light, mobile and muiiurpose.

136



6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY

9 The therapeutic garden should provide flexibility as children's needs change as they learn and grow,
and as the needs of the dedicated educator / therapist change, such as new itieaspdes.

9 Seating aras with special forms should be designed to encourage social interaction.

T Physical elements that can be changed and moved must be included in the garden. Lightweight portable
systems and modular hardware elements (water tadzled, bags, foldable tabldasflatable materials, lawn
furniture, watering cans, hoses, pulleys, ropes, hammocks, tree swings, natural objects, and garden accessories
should be placed in.

{Vegetation and other elements should be used to reduce or elirektassive visual or audity
stimuli.

fTWaterthemed decoration items should be used with caution. For example, sprinklers that feel like a
constantly dripping faucet or the smell of dense algae and moisture can disturb people rather than relieve them.

fTMask unwanted sounds with sihing water sounds.

{Places to prevent sun, shade, wind and rain should be kept.

T Opportunities for planting and harvest should be provided.

fIin addition to natural landscape features, plant design should include perennial, fragrant
poisonous/nofstinging anamental plants that attract butterflies and birds to appeal to five senses, including
renewable landscaping.

fElements such as wind chimes activated by the sun or air, hanging crystals, recognizable colors or
shadows on Earth,dlving features, or rain @ins should be considered.

T Avoid artistic elements that have no meaning for children.

fAccording to Zeisel and Tyson, (1999), instead of the intense and uncomfortable lighting that will be
directly on children, the water and roatkss should be provided Wita shadow effect using light and low
lighting elements.

91f there are play features in the garden, playgrounds should be created for children who are cautious,
shy or disabled, where they can feel comfortable and care for themselv

1 Curious or comfortinglements should be presented to a sick child.

Design Principles of healing Gardens for Children with Physical Disabilities
Below are the design principles of healing gardens for children with physical disafilititehouse

et al., 2001;B¥kzgtnamgd GOKHYUuUu], 2006; kakar, 2011;
2015; A-éks®z et al ., 2016)

TWhen gardening, functionality should be at the forefront for physical reliability and therapeutic
benefits, ad garden design should constitute auurty.

9In terms of security, a ramp should be created instead of high stairs and slightly inclined transportation
should be provided.

T An alarm system should be set up in the outdoor area where they cantedf forcase of emergency.

fLandmark and dectional signs should be used.

T According to Bowers, (2003), in order to prevent negative social behavior, exposed, visible and visible
spaces should be designed.

{ Care should be taken not to use plants that atiesest and insects in these gardens.

{Largecrowned trees and shrubs should be used in the background and small crowned trees and shrubs
should be used in the foreground to enable children to enjoy the sun.

I Multi-Sense (multisensory) experience spacesilshbe created.

fShade elements and segtumits should be created that provide the possibility to rest or linger in the
space, have protective properties from the sun and other climatic factors.

1 Greenhouse/winter garden should be designed to increadartition of outdoor activities seasonally

T According to Marcus, (2001), plant elements with a variety of textures and colors should be preferred
in order to store images that are bad and disturbing to patients.

11n the part of the garden facing the ropikcautions should be taken against cdusise, wind, etc. by
using appropriate plants

fVarious forms, textiles, seasonal striking colors, such as the elements of the place, diversity in the
garden design should be provided.
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1In order to get rid of the tasfon of the child through the water andit@ke him feel confident, ponds
should be placed within the recreation area which will allow the child to haveteharcontact with the
water.

T Animals bring healthy relationships and satinfidence, not justhe necessity of feeding them. For
this reason, pet units can also be included in the garden.

9 Garden arrangement should be designed with round, curvilinear and smooth transitions instead of hard,
dense and straight lines.

fTWhen designing roads, element®usld be included that urge a child to reep¥rom surgery or to
walk in the garden of their temporary disability, giving them a sense of autonomy.

1 The textural features of the flooring coverings should be jagged and variable and there should be
differenes in the floor to find ways for disabledtnts.

T Playgrounds should have a swing to accommodate a stroller or wheelchair.

CONCLUSION AND SUGGESTIONS

Research in medicine and Environmental Psychology has shown that garden layouts are related to
different health protection services. Considering positive physical and psychological effects of healing
Gardens on humans, it is seen that healing garden design is a comprehensive and unique study. In the desigr
of healing Gardens, different professab disciplines such as landscape architect, tacthitherapist, and
psychol ogi st need to be in cooperation (Bulut and

It should be noted first that healing gardens have no purpose in treating. The goal of Healing Gardens is
to contributeto healing processes only by interacting with natin the healing process of patients with
different diseases.

When planning healing Gardens, an approach that matches and resembles the design principles of other
gardens is taken, but these criteria gppliad to improve gardens in a way that gives thaistinctive
meanings. Improve gardens edit files, basically the requirements of the patient group should be taken into
consideration that appeals, and health requirements of workers and visitors, artd patiganion patient
visitor relations, designidr ect i on shoul d be given by considering

The most important feature of the healing garden is to positively affect patients, visitors, staff and those
concerned and to ensure coremtstress reduction.

Despite the increasing impgance given to healing gardens within the scope of our country, these
gardens have not reached enough level yet. However, although there are many different types of patients and
their relatives mentioned ithe study in Turkey, there are no examples oflgas made in this style. In this
respect, healing gardens can be designed together with professional groups in different disciplines (Architects,
Landscape Architects, psychologists, engineers, and regilamaers).

Healing garden design for elderly pémpAlzheimer's patients, disabled people and hospitals should be
designed to reduce stress factor, prevent the progression of existing disease or speed up the healing process
eliminate the risk of develapg new diseases. For this reason, the generadiphes that should be considered
in Garden Design have been determined and the use of medicinal plants in plant selection and the design of a
healing garden serving spiritual and physical health has beanri zed (kakar, 2011).

The need for spaces and gardens designed for our future children has been increasing in recent years
with the development of technology. Because the times when children can go out and spend time are left in
the hands of technologicalols. healing gardens designed as a result of special design and research for children
with disabilities who require more care are becoming a need. Exercise and activities in these gardens have
been described according to literature studies in which roantyibutions have been made to the treatment
processes applied on children with physical disabilities. Many children with intellectual disabilities are known
to be overly sensitive to introverted external factors. This healing is implemented accortliegdisign
principles within the gardens of children with mental disabilities in social activities, people, flora and fauna
and provides to socialize with children to instill a sense of self confidence to be nested. Unfortunately, there
are no examples fahildren in our country. The fact that our work topic, which we have prepared in order to
support this issue, is a sample literature to the relevant institutions and organizations will contribute to the
application of the required healing gardens. Tleeefthe healing gardens designed to support our disabled
children in their safe and treatment processes will be an important step in the upbringing of more vigorous and
confident children.
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ABSTRACT

The present study integrates hydrochemical and radiogenic data of groundwater samples taken from
the PlioQuaternary unconfined aquifer in Jerba Island, southeasfEumisia, to identify the main
hydrogeochemal factors responsible for the high ion concentrations ZA&n content in the groundwater.
Thirty-nine groundwater samples were collected from open wells widespread on the island. Physical
parameters (EC, pHTDS and J were measured in the field, majons (C&*, Mg?*, Na', K*, CI', SQ?,
HCGO;' and NQ') were analysed?”Rn concentrations were determined using a RADR® equipment.
Hydrogeochemical characterisation revealed that groundwater frondehea aquifer has several origins.
Mainly, two wate types exist in the island. One, with high salinity, dominated biKXl4 type, as observed
in coastal zones and parts with low topographic and piezometric levels. These zones seem to be affected by the
seawater intrusion process. The second water typeatherized by a low to moderate salinity with a chemical
facies CaMg-CIl-SQ, characterizes the central part of Jerba (recharge area) due to carbonate and gypsum
dissolution. The?®Rn concentration in gundwater samples in Jerba varied from nil to 2.98§.L'*
averaging 867 Bg!L.. The highest values were registered in the western coastal wells and near the geological
faults. Nevertheless, the central and eastern wells showedRmlevels. Compared t°Rn activity in some
countries with the samethiology,??Rn concentrations in the Jerba unconfined aquifer have higher values
influenced by ascending rich®Rn groundwater flow and by seawater inflow enriched #Rn resulting
from the decay ofranium derived from phosphogypsum artificial deposi the gulf of Gabes. The EC and
222Rn spatial variability in the study area were mapped using ARC Map 10.3 software. Hydrochemical results
in addition to geological data and radon activities confirra #xistence of vertical communication between a
Miocene aquifer beneath and the unconfined-Blimternary aquifer through a fault system, and by lateral
communication with the sea via seawater intrusion.

Keywords:Geochemistry??Rn, Unconfinecquifer, Fault system, Seawater intrusion, Jerba

INTRODUCTI ON

Jerba Island, located in southeastern Tunisia, is characterized by a high evaporation, low natural
recharge rates and a constant increase of water requirements due to excessive consumption by the population
The excessive pumping leads to the depletibwater and a decline in water quali§?Rn is a radioactive
noble gas produced by the decay*88, this gas is present in soil, rock and water; its solubility in water
depends on various factors such as mineral characteristics of the aquifer moeliofes, wateirock
interaction, mineral Ra content, etc. (Nikolopoulos et al., 260®n is released from minerals in different
ways, including the ejection from the surface during the decay process or the diffusion through pores, fractures
and joints(Hashemi et al., 2013; Akawwi, 2014). It has been demonstrated#Ratin groundwater can be
used as a tracer of seawater intrusion due to desorption in high ionic strengtfiRia parent, has salinity
dependent desorption behaviour (Spizzico &wiennamblo, 2005). The aim of this study has been to
determine the main factors and groundwater flow mechanisms controlling the chemistry and radioactive
content of water of the PlQuaternary unconfined aquifer of Jerba and to identify the hydrochemical
processes occurring in the area by using coupled groundwater chemistfsRandctivity as tracers.

METHODOLOGY

This study was carried out on the island of Jerba (Fig. 1). The climate is semiarid with an average annual
rainfall of 220 mm and an evapahgiration of about 487 mm. The geological features of Jerba (Fig. 1) can
be described by the outcropping of Mitiocene and Quaternary sediments, overlaying a Tertiary, Mesozoic
and Paleozoic substrate (Davaud et al., 1996).
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The quaternary sediments consist of the superposition of two components: arighauntit and a
carbonate rich one (Jedoui et al., 2002). A system of faults striké SE\&ffects th island (Fig. 2). The Plio
Quaternary aquifer is registered in differeandy levels of the Pliocene rocks as well as in marine limestone
of the Tyrrhenian Formation; the depth to the wédie is less than 10 m at the coastal zones and reach 30
m towads the center, suggesting discharge and recharge conditions respectively

.

“Tunisi

024 8 2 6

Kilometers .~ Sebihet Mibhis

Fig. 2 Structuralmap of study
area inalding samfe locations

Classic hydrogeological results show that groundwater flows in the island of Jerba follow the surface
geomorphology (Telahigue et al., 2018). The piezometric susfamen by the contour lines in figure 3 shows
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of the island and that groundwater flows toward the sea. The groundwater flow system is lexatesarge

and the discharge areas are adjacent to each othem@&déuls to be confirmed by isotopic techniques (stable
isotopes H and*®0) and tritium $H) and'3C-!C). In the study area, the unconfined aquifer is recharged by
the infiltration of rainfall, and by a vertical ascending inflow of deep water coming droonfined aquifer
(Jeffara aquifer) in the Mi®liocene sandstones from a depth of 320 m. A totdlidi/tnine water samples
were collected for chemical analysis &f&kn measurement from open wells in December 2013 (Fig. 2), using
submersible pumpsdftar the flushing of stagnant water in the wells for about 20 min. Samples for chemical
analysis were dtected in airtight polyethylene bottles of 1 L and irmQ vials for radon measurement. Prior

to sample collection, those latter were rinsed withwhaeer of the corresponding sample then entirely filled
with the sampled water and immediately closeduoid any chemical reactions and radon loss by degassing
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during transport to the laboratory. After collecting a sample, the sample vial was invecteetkofor air
bubbles. The date and time of sampling were recorded and samples stored in &?dRol&vels were
determined within 3 h after sample collection in order to minimize the influence of radioactive déay.
concentrations were measuresing RAD7H.0 at the Integrated Laboratory in the Higher Institute of Water
Sciences and Techniques oéli@sTunisia. The results were corrected to account for radon activity decline
due to radioactive decay from the time of sampling to analysis by nyuigpihem by the Decay Correction
Factor (DCF) = 1.023 (DURRIDGE Company Inc. 2000). The concentraifanajor ions were measured by
ion chromatography (Methrohm 850 Professional IC) and H@€re determined by the volumetric method.
The precisionofta chemi cal analyses was checked by calcul a
samples hatl O Inssitameasurements of EC, pH and TDS were taken using-eafiteated C933 Muli
Parameter probe and water temperature was taken usinigehttigrmometer.

RESULTS AND DISCUSSION

TDS values are ranging from 1.880 to 19.920 mgTemperatu e r anges from 13. 5 t
the recent origin of these waters. The pH is neutral to slightly alkaline and its values are increasing/ with flo
path. The major ionic species obtained from the geochemical analysis are plotted on the Piper(giggram
4). The spatial distribution of water types shows a dominance ofMg3al-SQ: water type in the central
parts of the island, where the substnatis mainly composed of gypsum clay. However, in the coastal zones
and in some parts having low topognapand piezometric levels, the dominated water type &M (Fig.
4). The N&-CI° Ca*-SQs abundance in groundwater is probably due to the leadfiegaporitic minerals
coupled to seawater intrusion in coastal zones (Kharroubi et al., 2012a). Halweweher groundwater types
(CaMg-CI-SQy) are mainly related to catieexchange reactions (Maoui et al., 2009) as there are flows upward
from the dep aquifer.

A Calcie and magnesian chlorinated and sulphated water
O Sodic and potassic chlorinated water

xxxxxx

Fig. 4 Piper diagram and spatié  Fig. 5 Correlationbetween(a)
distribution of groundwater types  Na-Cl. (b) CaCl and(c) SQu-Cl

The hydrochemical correlations were realised using the relationship*ofSg | Ca* versus Cl
concentration. The Nand Cl concentration plot along and close to the mixing line between seawater and
freshwater (Fig. 5a). Samples used for fresh water are samples number 6 (EC: 3.65 mSAS3;nai/L),

12 (EC: 3.75 mS/Cm; C1636 mg/L) and 33 (EC: 2.86 mS/Cm; (369 mg/L) pcked from the recharge area.
Nevertheless, the relationship of?®Cand S@ 'with that of Cl diverges from the mixing line (Fig. 5b and c),
suggesting that other hydrochemical processes (dissolutioipipgon, ion exchange) must also occur in the
aquifer. The high concentrations of @¢xceeding 500 mg/L) in groundwater of this aquifer caexplained

by seawater intrusion in the coastal regions, septic tanks and untreated sewage and by thendifsolut
chloriderich marine aerosols. The spatial distribution of EC in groundwater (Fig. 6) shows high levels along
the western and the southeroastal zones, implying seawater intrusion and the dissolution of gypsum and
anhydrite. The concentrations BfRn for all the samples were in the rang®,860 Bq.L! with the mean
value of 866 Bg.L . It was recognized that high levels of radon inkirig water may constitute a major health
hazard ag?’Rn is a known as the number one cause of lung cancer amosgnoders and is responsible for
some thousand canceéeaths every year (USEPA, 2008). The study area, which is heavily polluted by
anthropognic activities, is particularly well known for a significantly higher rate of cancer than the national
average (Tunisia). The World Health Organization (WHO) Guideior Drinking Water Quality limits the
concentration of?2Rn for drinking water in donsgic drinking water supplies originating from different types

of groundwater sources and wells in different geological areas to 0.1!Bfje spatial distribution dfRn

(Fig. 7) shows that wells located in the east and in the center of the Islanecftaege zone) have the lowest
radon activities ranging from nil to 340 BdlL It also shows that the highedtRn activities have l&mn
registered near the fault system, because groundwater flows through zones witffRrigtoncentration.
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However, sora samples collected from coastal wells, with high EC levels, also showedZRiglvalues. This

fact may be related to seawater intousin those zones. It is to mention the fact that the Gulf of Gabes and the
Boughrara lagoon receive effluent dischacgming from Gabes chemical industries generating 106 Kg day

of phosphogypsum waste enriched with heavy metals, including uranium which drains to the seawater without
any treatment (Kharroubi et al., 2012b). The seawater intrusion may cause the enhiaméetfam
concentration in groundwater by the decay ohuma introduced by the phosphogypsum pollution. Additional
radioactivity is due to the absorption of th#Ra and?®Rn from clayey sediments present in the aquifer and
from the Jeffara coastal aifer showing high uranium concentrations (Hadj Ammar e2&i10), and mixing

with the fresh groundwater, making them more radioactive.
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Fig. 6 Spatial variation of EC Fig. 7 Spatal variation of???Rn

CONCLUSION

Based on geochemical composition, two groups of water salinity were found in the Jerba unconfined
aquifer. A zone in the Nortbastern part and in tfreentre of the Island, both with low to moderate salinity
values; a second one, characterized by salinkigbly saline waters, in the western coast. The spatial
distribution of groundwater salinity aséfRn concentration were investigated showing thathtighest radon
activities were registered near the fault system confirming vertical upward migrattéiRiofdue to deep
ascending groundwater flow from a deep aquifer, via the faults system. The aaoteal af*?Rn is another
challenge. As to determe if the source is the deep confined aquifer or from a regional flow that uses this
aquifer as a path to reach the surface. Samples from coastal wells (western and southwestern coast) with high
EC levels onfirm the lateral enhancement of EC by seawateusion by the absorption of tfRa and??Rn
from clayey sediments and potentially by the transport of uranium from the phosphogypsum deposit in the gulf
of Gabes.
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A CASE OF FELINE ABDOMINAL ANGIOSARCOMA
IN'A 10 MONTH -OLD MALE CAT

FATIH HATXKEQTANM ORWE R WZDEMKR M. BURAK ¢/

Selcuk University, Faculty of Veterinary Medicine, Department of Pathology, Kduykey
@: fhatip@selcuk.edu.tr

ABSTRACT

In thisreport, a case of abdominal angiosarcoma was described irradifikold mixed breed male
cat.A soft subcutaneous mass was found to grow in the ventral abdomen for a while and this mass was removed
by total extirpation. On macroscopic examination, thesnaas soft and yellowish in color. The cut section
was edematous and hemorrhagic. Microscapiamination revealed vascular formation in the form of slits
and channels within subcutaneous connective and adipose tissue. While newly formed vessel lumens were
generally empty, some vessel lumens were filled with erythrocytes. Among these vessaimesieectissue
cells with prominent collagen formations and a small number of inflammatory cells. In some areas, atypical
features, especially polymorphism aadisonucleosis, were observed in endothelium. Mitotic figures were
also seen in some placeshi& some of the new vessels formed had blood vessel characteristics, the walls of
some of them were quite thin and resembled lymph vessels. Numerous monaelldlefdtrations in the
connective and adipose tissue adjacent to the tumor were notedsd béthe term angiosarcoma is reported
to be more appropriate in cases where endothelial cell proliferation is of blood or lymphatic vessel origin. In
this casethe presentation of this case is found appropriate in order to contribute to veterinatpgnes
endothelial structures and vascular formation resemble both blood and lymph vessels and this tumor structure
is defined only in cats.

Keywords feline, aldlominal, angiosarcoma, pathology, cat

ON AYLIK ERKEK BIR KEDIDE FELINE ABDOMINAL ANJIOSARKOM OLGUSU

¥ZET
Bu sunumda 10 ayl ek mel ez érk erkek ir kedide
abdomenin venyealierdel deyiumakta& bir ki l enin bg¢y
extirpasyonla ai&@anméacteéemebakyasmkaak kéevaml é, sar
yer kanamal & g°r knd maey ccime | Mir ldreo -dkeeojb i deolktué i b aejr i dsd k
|

IHU

o
kanall ar «kekl nde damar ol ukuml ar ég edniekl kdaet ib o-ke kgtlir.
damar | ¢menl er i eritrositlerle dodju oddldw]j s di klkert
kollagenol ukuml aré ve az sayéda yangé hg¢gcreleri var
ani zong¢gkl®elomals daxnea atipik °zellikler di kkat:. - e
Olukan ye®gin Gamatlaa®e kan® sdtaenrairrék enz ed d ziéllaerrénég d
ger¢negmde ol up | enf damar | ar évnea ybag n zdeorkewkd ae yid-i e r iTsg
monong¢gkl eer hegcre infiltrasy onsyoaunun kamh veyaklentatik damark t i
orij inli olup ol madéjénén tam ol arak belirlenemedi]
uygunol duj u bildirilmektedir. Bu olguda da endotel
damanhabéenzemesi vealbdece¢shetdi yapdesénanéml anmasé s
kat k é sajJl amasé amaceéewn ab bluumrmywthwum. sunumunun uy

Anahtar kelimeler. Feline, abdominal anjiosarkom, patoloji, kedi,

INTRODUCTION

There is controversy over whether this tumorofsblood vessel or lymphatic origin. The term
angiosarcomas therefore preferred3oldschmidtandHendrick 2@2). These are rare tumors in all species,
but are most commonly reported in dogs, cats, and horses. A somewhat unique manifestation of this tumor,
seen in the caudoventral abdominal wall @dts was previously calledif el i ne ventr al
angiosarcora ¢GoldschmidiandGoldschmid®017).This rare tumor is seen only in tbat where it presents
as a distinctive lesion on the caudoventral abdominal wall. It has now been identiflgchphangiosarcoma
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by immunohistochemical analysiS@ldschmidiand Goldschmid2017, Galeotti.et al.2004, Sugiyameet al.
2007)

The caudoventr al abdomi nal wal | and mammary r e
were dermal and subcutaneous hemorrhage. When cut, the region is discetildaick andoozes a
serosanguineous fluid. A distinct mass is usually not discernible, but the area can vary in texture from soft and
gelatinous to firm GoldschmidtandGoldschmid2017, Thongtharb et al 2015)

Histologically, the subcutis in this araa diffusely edematous, hemorrhagic, and infiltrated by
neoplastic endothelial cells that form clefts and channels. Most neoplastic cells hug the collagen and show
moderate to marked nuclear pleomorphism. Although there is extensive hemorrhage thringgaed, the
vascular channels of the neoplasm usually contain only a few erythrocytes. Scattered throughout the tumor and
the adjacent soft tissues are lymphocytes, plasma cells, and hemosiderophages. It is controversial whether the
endothelial cell prdferation in tis syndrome is of blood or lymphatic vessel origin. Therefore, the diagnosis
of lymphangiosarcomas favored by some authors, based on light microscopic evidence of the close
association of the neoplastic cells with collagen bundles anthe@rack of acontinuous basal lamina
ultrastructurally(Galeotti et al., 2004, GoldschmiatdHendrick 2002, GoldschmidindGoldschmid2017).

Factor VIII immunostaining is positive in some tumors, negative in others. The use of the term
angiosarcomavoids this cotmoversy and may be a more appropriate name for this entity at thi€Gadentti
et al., 2004, GoldschmidindGoldschmid2017. The extensive infiltrative growth of this neoplasm leads to
frequent recurrences. Metastasis is rare. Refdesirgical exsion has been the only recognized treatment
(GoldschmidtandGoldschmid2017, Thongtharb et al. 2015

CASE HISTORY

In this report, a case of abdominal angiosarcoma was described imanti®old mixed breed male
cat. A soft subcutaneous mass was tbtogrow in the ventral abdomen for a while and this mass was removed
by total extirpation. On macroscopic examinatithre mass was soft and yellowish in color (FigA)l The
cut section was edematous and hemorrhagic.

Microscopic examination revealedascular formation in the form of slits and channels within
subcutaneous connective and adipose tissue. While newlydoressel lumens were generally empty, some
vessel lumens were filled with erythrocytes (FidB)L Among these vessels were connediisgue cells with
prominent collagen formations and a small number of inflammatory cells @&y.lh some areas, gtical
features, especially polymorphism and anisonucleosis, were observed in endothelium. Mitotic figures were
also seen in some plac#ghile some of the new vessels formed had blood vessel characteristics, the walls of
some of them were quite thin andeenbled lymph vessels (Fig). Numerous mononuclear cell infiltrations
in the connective and adipose tissue adjacent to the tumemetad.

CONCLUSION
The use of the terrangiosarcomads reported to be more appropriate in cases where endothelial cell
proliferation is ofblood or lymphatic vessebrigin. The tumour was previously callédf el i ne v en

abdominal an git bas aow deem aléntifiedasfl y mp h a n g i Goddschnidoanda 6 (
Goldschmid2017, Lenard et al. 2007)he presentatin of this case is found appropriate in order to contribute

to veterinary oncology as endothelial structures and vascular formatiambtebeth blood and lymph vessels

and this tumor structure is defined only in cats.
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Figure 1. A. Tumour massgpft and yellowish in color. B. Newly formed vessel lumens were generally
empty (black arrow), some vessel lumens were filled with erythro@dsarrow), C. Inflammatory cells (red
arrow) and newly formed vessel vessels (black arrows), D. Some ofviheeseels formed had blood vessel

characteristics (red arrow), the walls of some of them were quite thin and resembled lymph vessels (black
arrows). H&E.

REFERENCES

Galeotti, F., Barzagli, F, Vercelli, A., Millanta, F., Poli, A., Jackson, D.G., Abram(d4).Feline
lymphangiosarcomadefinitive identification using a lymphatic vascular markésterinary Dermatologis,
13i18.

Goldschmidt,M.H., Goldschmidt, K.H. (2017)Epithelial and Melanocytic Tumors of the Skin. In;
Tumors in Domestic Animals, 5th Ed/euten, D.J. (Ed), p.4%18,John Wiley & Sons, lowa.

Goldschmidt, M. H., Hendrick, M. J2002). Tumors of the Skin and Soft Tissu: Tumors in
Domestic Animals, th Ed.,Meuten, D.J. (Ed), p.8841,lowa State Pres$owa.

Lenar d, Z. M. , Foster, S. F. , Tebb, A.J. , Ru s s
Lymphangiosarcoma in two cats. Journal of Feline Medicine and Surgd§}-267.

Sugiyama, A., TakeuchT., Morita, T., Okamura, Y., Minami, S., Tsuka, T., Tabuchi T., Okamoto Y.
(2007).Lymphangiosarcoma in a Cdt. Comp. Path.,Vol.137,174/8.

Thongtharb, A., Chambers, J.K., Uchida,K., Watanabe, K., Takahashi, A. MkiciNt, Nishimura,
R., Nakayama, H. (2015).ymphangiosarcoma with systemic metastases in a Japanese domegtiveat.
Med. Sci.77(3): 371374.

146



6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY

ACANTHOLYTIC AND SPINDLE CELL VARIANTS OF OCULAR SQUAMOUS
CELL CARCINOMA IN A SIMMENTAL COW
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Selcuk University, Faculty of Veterinary Medicine, Department of Pathokamyya Turkey;
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ABSTRACT

In this presentation, acantholytic and spindle e@ltiants ofocular squamous cell carcinoma (OSCC)
were identified in a mass taken from the right eyelid ofyaa-old Simmental cow. The mass, which rapidly
grew as a thick band in the right lower eyelid within 4 months, caused vision problems and was totally
extirpated and brought to pathology laboratory. On macroscopic examination, the mass was 7x2,5x1,5 cm in
size and had a hard consistency and a reddish colored -sgrgion. Microscopic examination revealed
proliferating oval or polygonal spinosum cells withsieellar and hyperchromatic nuclei extending from
epidermis to dermis. It was noted that the spinosum cells in the middle of the tumor islets in these proliferation
and dermis were separated from each othiysfiesion)and lysis &cantholysis)occurred in hese areas.
Atypia, mitosis and intercellular bridges were prominent in tumor cells. In some sections, it was noted that
some of the tumor cell proliferation were seen as spilikitecells with hyperchromatic nuclei located parallel
to each other and thegells seemed to be flowin§quamous cell carcinomas are seen all over the skin, but
are more common in nguigmented areas and in mucocutaneous junction in cattle and hdsegr
squamous cell carcinoma is the most common neoplasm of the eye amdieatiy important in cattle. The
tumor is identified histologically by spinosum cell proliferation and the formation of keratin pearls. In this
case, both spindle cell and acantholytic variants, the rare forms of squamous cell carcinoma, were detected in
the same tumor theyelidof a cow and presented for the purpose of contributing to the literature.

Kewwords. Squamous cell carcinoma, Acantholytic, Spindle cell, Ocular, Cow

SI MMENTAL | RKI BI' R KNEKTE OK] LER YASSI Hi CI
AKANTOLITIKVE SPINDLE H} CRELI VARYANTLARI

¥ZET

Bu sunumda 4 vyakleée dixki bir Si ment al i nekte s
akantolitik okg¢ler skuam®z <cell carcinoma tanéml
Keklinde 4ha®liaegyperki sgi°nrdnee pr obl emine yol a-an kit
getirilmicktir Makroskobi k incel emede kitlenin 7;
renkte ol duju g°r¢l de Mi kearmisek @jbri k unazrdrmedealep)
Kekil i sitoplazmalaré belirgin, vezi k¢ler ve hi
proliferasyonlar dikkat: -ekti. Bu proliferasyonl
h¢cereilnde ayrél ma ve erimeler di kkat.i -ekti. T¢m
belirgindi. Bazé kesitlerde t¢egmer h¢gcre prolifers
hi perkromati k - dindégodregklld¢ jhee cwreel lrur IKedkr el erin akeén
-ekti Yassé he¢gcreldi karsinomlar derinin her yer:i
Ve atl arda mukokutan?©z birl eki m yerak srnionzduem shé¢ke r
proliferasyonu ve keratin incileri ol ukumuyl a ta
spindle h¢creli ve akontolitik formlaré ayné anda

Anahtar Kelimelet Y a s s € khnget, Al@atho | i t i k, Spindle h¢gcre, Go° z,

INTRODUCTION

Squamous cell carcinoma (SCiS)amalignant neoplasrof epidermal cells in which the cells show
differentiation to keratinocytes. It is onetbe most common malignant skin tumofsall domesic animals,
including chickens. There are several factors that are associated with the development of SCC, including
prolonged exposure tdtraviolet light lack of pigmentvithin the epidermis at the sites of tumor development,
andlack of hair or a vey sparse haicoat at the affected sites. Therefagepgraphic location and climate
(ultraviolet light exposure) anghatomic locatioificonjunctiva, vulva and perineum) will greatly influence the
incidence. Recent studies have linkpdpillomaviruswith SCC in several speciesG6ldschmidt and

147



6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY

Goldschmidt 2017)When exposed teolar radiatiorand higher altitude cattle breeds at increased risk are
those that lackircumoculalor mucocutaneougigmentation, including thidereford and Bamental In horses

and cattle SCC occurs primarily ahucocutaneouginctions, particularly theyelidsandconjunctiva vulva,
andperineum SCC of theeyelid often is associated with a purulent conjunctivitis, while epistaxis, sneezing,

ulceration, oswelling aretheclinc al si gns associated with neopl asms
di fferentiated neoplasms there i s 2018 Géldsachmdandon o
Goldschmidt 2017).

Ocular squamous cell carcinam{OSCC) is easily th most common and economically important
neoplasm of the eye in cattle. SCC is reported throughout the world. In the United States the tumor is more
common in the southwest and areas with high sunlight exposure. SCC increasesncénoidéder animals.
Although all breeds are affected, Hereford cattle are the most frequently with an incidence estimated at 0.08%.
The tumor most commonly begins on the lateral bulbar conjunctiva near the cornea. The lower lid and nictitans
are also common but the medial cahus is less common (Ceylan et al. 2012, Dubié@ity7,Gharagozlou et
al. 2007 ,Goldschmidt and Goldschmidt 2017, Yakan et al. 2017).

Several uncummon variants of SCC have been descpadle cellSCCsconsist of a proliferatio
of elongated cellarranged within whorls or bundles. T&gindle cell varianis often difficult to differentiate
from the surrounding stromal cells. However, the neoplastic cells stain positive with antikeratin antibodies on
immunohistochemical evaliah. Other histologial subtypes that have been described in domestic animals
includeadenosquamowmndadenoidalso known ascantholyti¢ SCCs Acantholytic SCCsre characterized
by markeddyshesiorof the neoplastic cells, which results ipseudoglandular patterBoth subtypes are best
considered variants of conventional SCCs and are comprised predominantly of infiltrative trabeculae of
anaplastic keratinizing epithelial cells (Dubiel2§17, Gédschmidt and Goldschmidt 201Gu et al. 2012,

Kiani et al. 2010, Rinkertaal. 2001)

CASE HISTORY

In this presentation, acantholytic and spindle eafiants ofocular squamous cell carcinoma (OSCC)
were identified in a mass taken from the right eyef a 4yearold Simmental cow. The mass, which rapidly
grew as a thick &nd in the right lower eyelid within 4 months, caused vision problems and was totally
extirpated and brought to pathology laboratory. On macroscopic examination, the mass wds5/gg)5x
size and had a hard consistency and a reddish coloredsewss. Microscopic examination revealed
proliferating oval or polygonal spinosum cells with vesicular and hyperchromatic nuclei extending from
epidermis to dermis (Fig-A). Atypia, mitosis and intercellular bridges were prominent in tumor cells (Fig 1
B). It was noted that the spinosum cells in the middle of the tumor islets in these proliferation and dermis were
separated from each othetyghesion)and lysis &cantholysisloccurredin these areas (Fig-Q@). In some
sections, it was noted that some of thunor cell proliferation were seen as spinlite cells with
hyperchromatic nuclei located parallel to each other and these cells seemed to be flowifig)(Fig 1

CONCLUSION

Squamos cell carcinomas are seen all over the skin, but are more commonpignuented areas and
in mucocutaneous junction in cattle and hor€&sldschmidt and Goldschmidt 201D cular squamous cell
carcinoma is the most common neoplasm of the eye and emallgmmportant in cattle The tumor is
identified histologically by spinasn cell proliferation and the formation of keratin peabDsilfielzig 2017,
Gharagozlou et al. 20D7n this case, both spindle cell and acantholytic variants, the rare forms of squamous
cell carcinoma, were detected in the same tumoretfedid of a cow ad presented for the purpose of
contributing to the literature.
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Figure 1. A. Proliferating spinas cells extending from epidermis to dermis (arrows), B. Vesicular and
hyperchromatic nuclei and atypical features (arrows), mitosis and intercellulaesiidumor cells. C.
Spinosum cells separated from each otlgsljesion)black arrow), and lyss (@cantholysisjred arrow) in
the middle of the tumor islets, D. Spindike cells with hyperchromatic nuclei (arrows) located parallel to
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each other ahthese cells seemed to be flowing. H&E
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ABSTRACT

My country, which is regarded as the homeland of cultwaand viticulture, has a very wide variety
and type of richness and thus a great potential for hanging genes due to its very faewablgcal
conditions. This research was carried out in Manisa Viticulture Research Institute on two varietiemfound i
Aegean Region suspended genetic resources parcels
the study. The ampelographic cheteristics of the cultivars studied were determined according to the
Descriptors for Grape norms prepared by IBPGRdrnational Plant Genetic Resources Center). In the study
conducted, it was determined that all of the varieties belonged to Vitieraitif strain. In addition, it was
determined that all the varieties examined had a native flower structure andIseesdetermined that the
varieties had different cluster size, cluster length and bunch weight in terms of grain weight, grain shape an
grain size.

INTRODUCTION

In country is in terms of viticulture in the most favorable climatic zone of the worldaaride
intersection of the gene centers of the hill. At the same time, our country is in the geography of the first cultures
of vine (Oraman, 1970; Mullinet al., 1992). For this reason, viticulture has a long history-6fthousand
years in our countryAnatolian people have an important place in the social and economic life. Due to the
civilization changes in Anatolia throughout history, different ecological ¢iomdi as well as different taste
and consumption habits have increased the richnessiokvari es of grapes over ti me

1998; Ajaojlwu, 1999). On the other hand, the hete
the spreading of a large grapevine gene potential in our country during this long histdryqpe ( Do k u z 0]
1964; Fidan, 1985; Mullinet al.,1 9 9 2 ; Eri k, 1995; Aj aojl u, 1999; Di i

MATERIAL

This research was carried out in the perio@@f52016 from the time of the eyes to the harvesting
period under the vineyards of thealisa Viticulture Research Institute. The specimens of the varieties studied
were taken from healthy vines which grow on yield and on their own roots. In genediatheteristics of
terrestrial Mediterranean climate are dominant. The research waslaaution two grape varieties grown in
the region and named by the people of the region

METHOD

The International Board for Plant GeilteResources (IBPGR), the OIV (Offices International de la
Vigne et du Vin) and the UPO\International Union for the Protection of New Varieties of Plants) have been
established jointly to provide international methodology for determining the ampelagchainacteristics of
grape varieties. In 1983, descriptive norms, which consist of tw@leonentary descriptors, were published
under the title "Descriptors for Grape" (Anonymous, 1983). In this study, the ampelographic characteristics of
the grape varigs studied were determined based on the criterions of the "ldentification and Preliminary
Evaluation" data which constitute the first step of the above mentioned method.
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RESULTS:
Esharacterlstl 823(3 Descriptions Karazdaj e ¢avuck

001 Openness of tip Wide open Very open
Young shoot 003 Anthocyanin coloration of hairs of tip Medium None or very sparse

004 Density of prostrate hairs on tip Dense Very Dense

005 Erect hairs on tip None or vensparse Dense

006 Attitude (before tying) Semi erect Semi erect

007 Color of dorsal side of internodes Green and red Green and red

008 Color of ventral side of internodes Green Green and red
Shoot 009 Color of dorsal side of nodes Green and red Green and red

010 Color of ventral side of nodes Green Green and red

012 Erect hairs on internodes None or very sparse Dense

017 Length of tenlrils Short Long

051 Color of upper side of blade Green with anthocyannin spots Light copper- red
Young leaf | 053 Prostrate hairs between main veins on lower side of blade None or very sparse Very Dense

056 Density of erect hairs on main veins on éngide of blade None or very sparse Dense

065 Size of blade Small Very large

067 Shape of blade Pentagonal Pentagonal

068 Shape of blade Five Seven

070 Propor_tion of main veins on upper side of blade with anthocy Low Absant or very low

coloration

076 Shape of teeth Both sides convex Both sides convex
Mature leaf | 077 Length ofteeth 0,59 Medium 0,59 Medium

078 Ratio length/width of teeth 0,80 0,61

079 Arrangement of lobes of petiole sinus Half open Closed

082 Arrangement of lobes of per lateral sinuses Slightly overlapped Slightly overlapped

084 Prostrate hairbetween main veins on lower side of blade Dense Dense

087 Erect hairs on main veins on lower side of blade None or very sparse None or very sparse

605 Depth of upper laral sinuses 49,7mm Deep 46,1 mm Deep
Flower 151 Sexual organs Fully d_eveloped stamens and fully develoyg Fully d_eveloped stamens and fully develoj

gynoecium gynoecium

202 Size 15,8 cm Medium 18,0 cm Medium
Bunch 204 Density Medium Medium

206 Length of peduncle 1,7 cmVery short 4,3 cm Very short

220 Size 19,80 Long 23,61 Long

223 Shape Globose Ovoid
Berry 225 Color of skin Dark redviolet Yellow-green _

242 Seed length 5,39 mmShort 6,35 mm Medium

243 Seed weight 24 mg Low 25 mgLow

503 Single berry weight 3,78 gMedium 5,70 g Medium
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ABSTRACT

In this report, in an orange tabby cat, soft tissue tumor with dense giant cells was identified in the mass
taken from the dorsal region.

A rapidly growing mass within 2 months was detected in the dorsal region efearsold female
tabby cat and wasrbught to the pathology laboratory after total extirpation. The mass was 5x4x2 cm in size
with a hard consistency and the cresection wagellowish. Tissue samples were fixed in 10% formaldehyde,
followed by routine tissue procedure and stained with Hexytin & Eosin and examined under light
microscope.

Histopathologically, dense pleomorphic histiocytes and fibroblasts, occasional imdlienmy cells, and
multinucleated giant cells with some ovaund and some spindEhaped hyperchromatic nuclei were
observed. While there were no bone and cartilage formation in the tumor areas, occasional hyalinizing areas
were detected. Necroses werarfd in some areas.

The cause of this tumor, also known as malignant fibrous histiocytoma (giant cell type) iascatd h
been fully revealed, howewer it has been reported that it may develop due to vaccine applications. It is also
reported to be confudewith giant cell tumors of the bone and tendon sheaths. In this case, the tumor was
defined as a giant cell tumor sbft tissue because of the development in the dorsal region where the vaccines
have been performed frequently, and the absence of cartdag bone structures within the tumor, and
presented for contribution to literature.

Kewwords: Malignant Giant celtumor, Soft tissue, Tabby cat, Pathology

DKkK BKR SARMAN TEKKRDE YUMUKAK DOKUNUN DEV

¥ZET

Bu sunumda, turuncu renkli (sar man) bir tekir
h¢egcrelerinin gor ¢l dtgg neé mluamudkéa.k doku t ¢mer ¢

8 yaxkl e, diki Ilgiersitndlki r2 lkagdiiniem i @ mideb hlegpiat bet

ekstirpe edilerek patoloji | aboratuvaréna getiril
kesit yg¢zrgermlkalrieymdié.r akl énan do k uspiedidilddn lsomra rutinddk® | u k
taki bi yearpoé&lokés iend Eozin (HE) ile boyanarak, éxkeék

Hi stopatolojik incelemede yojun pleamgef ihlkgcioh el
bazel aréneén -yueak iakd eblkalzeerliar@wa&in i s e mehiparkkomatikedev | | i
h¢cecrel eri gor ¢l dg. Teéemer al alanl arda kemik ve keék
tespit edilddi neRavnel aranlrastl| ande.

Kedil erde mhlsgnasttbmb(®ev h¢gcreli tip) ol arak
ortaya konul amaméck, ancak akeée wuygul amal aréna bajl
kel efl arréenléin td¢eemv® rhl¢ecr i yl e kawakalbial dajt ¢merignti b rme
sértesbhldge gel i kmesi |, t ¢ mer i -erisinde kéekeérdak v
dokunun dev hg¢gcreld temPegreokarlkh&d admaéemylaam&unwlem

Anahtar kelimeler:Mal i gnant Gi ant <cell tumor, yumukak dol

INTRODUCTION

Giant cell tumors may occur in bone, joints or soft tiglietcher ve ark., 2002)n the past, it has been
accepted that the malignant fibrous histiostoma has the same meaning as the giant celEnaitaygr ve
Weiss, 1995)Recently, tumors with similar hidtaical features; A population of mononuclear cells mixed
with osteoclastike giant cells but without significarcytological atypia and mitotic activity was defined as a
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soft tissue giant cell tumor with low malignant potenfiedlpe ve ark., 1999)Giant cell tumor of soft tissue

is a malignant tumor resenitg a giant cell tumor of bone, often consisting of a mixture of multinucleated
giant cells, mononuclear histiocytes and fibroblasts, and gftewing multinodularly(Christopher, 1926;

Fine ve Stout, 1956; Enzinger ve ark., 196%yo morphologically snilar giant cell tumors that occur in bone

and soft tissue are giant cell bone tumor (GCTB) and g&lhtumor of soft cells (GCTSTFletcher ve ark.

2002) GCTST is a rare soft tissue tumor that histologically closely resembles @G@StBher ve ark., 2002)

It occurs as a superficial or deep soft tissue lesion in the thigh,drwpgper extremity. GCTST, which occurs

in deep soft tissue, is eroded in the bone as in other giant cell rich soft tissue lesions such as giaat cell tum
of tendon sheath and causes significant osteqlysitgkawa ve ark., 1996; Massey ve Flanagan, 1999)

CASE HISTORY

A rapidly growing mass within 2 months was detected in the dorsal region ejearsbld female
tabby cat and was brought to the pathology laboratory after total extirpation. The mass wasrbkdsize
with a hard consistency and the crssstion was yellowish. Tissue samples were fixed in 10% formaldehyde,
followed by routine tissue procedure and stained with Hemotoxylin & Eosin and examined under light
microscope. Histopathologically, denpleonorphic histiocytes and fibroblasts, occasional inflammatory
cells, and multinucleated giant cells (Fig 1-DE with some ovatound and some spindihaped
hyperchromatic nuclei were observed. While there were no bone and cartilage formatiommaheasgas,
occasional hyalinizing areas (Fig B3 were detected. Necroses were found in some areas.

CONCLUSION
The cause of this tumor, also known as malignant fibrous histiocytoma (giant cell type) in cats has not
been fully revealed, howewer it hasdm reprted that it may develop due to vaccine applications. It is also
reported to be confused with giant cell tumors of the bone and tendon sheaths. In this case, the tumor was
defined as a giant cell tumor of soft tissue because of the developmemtdiorsl region where the vaccines
have been performed frequently, and the absence of cartilage and bone structures within the tumor, and
presented for contributiorl to literature.
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Figure 1. A.General hyalinizing area of tumor tissue, H&E, x B0 Giant cells and general hyalinizing
field, H&E, x100. C. Hyperchromatic giant cells (arrows) and hyalinizing fighin arrows), H&E, x200D.
Dense pleomorphic histiocytes and fibroblasts(thinvayrdwyperchromatic giant cells and hyalinized field
(arrowhead), H&E, x400.
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ABSTRACT

In this report, a case of parasplenic hemangiosarcoma in-geb®-old male German shepherd dog
was described pathologically. It was informed that experimental laparotomy was performibeé oog
brought to the clinics of Veterinary Faculty with the complaifribes of appetite and weight loss for a while,
and the spleen was taken with the accompanying mass and then sent to pathology laboratory.

In macroscopic examination, the mass we@ cm in size, soft consistency and adjacent to the serosa
of the spleenCross section of the mass revealed a dark red and bloody surface, and intense bleeding. Tissue
samples taken from the tumor were fixed in 10% formaldehyde solution, followedibg tissue procedure
and stained with HemotoxyHBosin and examined undiéght microscope.

Histopathological examination showed that round or oval endothelial cells with hyperchromatic and
pleomorphic nuclei occasionally form vascular lumen. Numerottimiigures, large necrosis and bleeding
areas, and inflammatory cells veeobserved in the tumoral areas. There was no tumor invasion within the
spleen parenchyma.

In dogs, visceral hemangiosarcoma has been reported to originate from differentiatedavasc
endothelial cells or bone marrow stem cells with hemangioblastic talteflthough hemangiosarcoma is
the most common splenic neoplasm of dogs, no tumor in the splenic parenchyma was observed in this case,
and it was intended to present for conttibg the oncology literature.

Keywords:parasplenic hemangiosarcoma, doggology

ALMAN KURDU BKR K¥PEKTE PARASPLENKK HEMANGKC

¥ZET

Bu sunumda 10 yakénda erkek Al man kurdu bir k©,
olarakt ané ml andé.

Bir s¢redir i ktahseéezl ék, rkil©%p &jaey bdee rkd ksagyletliap d
dalak beraberindeki kitle lie al énar ak patol oj i | aboratuvar éna
incelemesinde 6x,3x\Bumurk abk;, yk&d gmdardwee dal aj én kaps
ger¢l dyé¢zKekbtyu keérmézée renkte ve y¢zeyuttomoldean s é
tespit edildikten sonra rutin dokanaakkbi éyapémdERi
incelendi.

Histopatolojik incelemede yuvarlak yada a | yapéda, -ekirdekl eri hi
ger¢ngmde endot el h¢e¢crelerinin yer yer damar I ¢ m
sayéda migteontiikk nfeikgr¢orz, ve kanama al anl ar é idinde yer
t¢e¢meral infiltrasyon yoktu.

Kepekl erde viseral hemangi osar komun, farkl el ak
potansiyeli ol an kermki°keinl iajlid &l %k bh d dri eli d merkd edi r .
g%r ¢l ek m@dbpephazmasé ol maséna karkén bu v anaamhs éd al
sebebiyle ve literat¢re katkeé sajlamasé amacéyl a

INTRODUCTION

Hemangiosarcoma (HSA) has historically been classified as a vascular tumor and spesfecalignor
originating from malignant endothelial ce(lBosmire veark., 2004) The etiological and cellular origins of
HSA are not fully understoofDobson, 2013; Tonomura vekar2015) In general, tumeassociated blood
vessels are crimped and malformed, and blood cells tend to aggregate and c(Rgosadti, 2002)

Splenic hemangiosasma, a highly metastatic neoplasm originating from vascular endothelium, is one
of the mosicommon and fastest fatal cancers in d@gyymak ve ark., 1988; Johnson ve ark., 1989; Kim ve
ark., 2007; Tonomura ve ark., 2019he most common site of HSA is spleen (28 to 50%), right atrium /
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auricle (3to 50%) and skin or subcutaneous tissue (13%), respectigebnsohn, 1985; Ogilvie ve Moore,
1995; Withrow, 2007; Bonagura ve Twedt, 200Bhe spleen is the most common primary site, accounting
for 35 to 62% of all pmary hemangiosarcomg@aronsohn, 1985; Srebernik ve Appleby, 1991he overall
prevalence has been reported to be 0.3 to 2.0% of all tumors in dogs; Germandstieph€olden retriever
and Labrador retriever are frequently séBrown ve ark., 1985; Srebnik ve Appleby, 1991; Bonagura ve
Twedt, 2008) The tumor is often ruptured, which in turn can causgkeshemoabdomerand result in clinical
symptomgPrymak ve ark., 1988; Johnson ve ark., 1989; Wood ve ark., 1998; Kim ve ark., Me@gtasis
and local infiltration occur early in disease progression. Liver, omentum andwithgsplenic HSA are the
most common sites of metastasis that may occur following hematogenous spread or tumojBupturge
ark., 1985; Ogilvie ve Moore, 1995; Bonagura ve Twedt, 2008hrow, 2007)

CASE HISTORY
It was informed that experimental laparotomy was performed on the dog brought to the clinics of
Veterinary Faculty with th complaint of loss of appetite and weight loss for a while, and the spleen was taken
with the accompanying mass and then sent to pathology laboratory.

WHIIIHI"I!IllllWI!l'I|||||h|||lll|“ |||| ll” | ||||‘ | l|l| ||||H‘HH:H!||IIH! L (LA |||‘||||“|||||"||'|I|||||I|NH|
5 8 T 18 1© 20 A 2 23 % 2 2 Z? W W 30

Figure 1. A. Parasplenic tumoral tissuB. Hemorrhagic appearance (whiteam on cut surface
of the tumoral masses (yellow arrow).

In macroscopic examination, the mass was 6x3x3 cm in size, soft consistency and adjacent to the serosa
of the spleen (Fig 1). Cross section of the mass revealed a dark red and bloody aufatense bleeding
(Fig 2). Tissue samples taken from the tumor were fixed in 10% formaldehyde solution, followed by routine
tissue procedure and stained with Hemotoxfosin and examined under light microscope.

Histopathological examination showedathround or oval endothal cells with hyperchromatic and
pleomorphic nuclei occasionally form vascular lumen (FigBBANumerous mitotic figures (Fig 3K), large
necrosis (Fig 3E) and bleeding areas (FigC3Cand inflammatory cells were observedhe tumoral areas.
Therewas no tumor invasion within the spleen parenchyma.

CONCLUSION

In dogs, visceral hemangiosarcoma has been reported to originate from differentiated vascular
endothelial cells or bone marrow stem cells wigmangioblastic potential. Although hemangiosarads the
most common splenic neoplasm of dogs, no tumor in the splenic parenchyma was observed in this case, and it
was intended to present for contributing the oncology literature.
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Figure 3. A. Tumor cdls showed significant atypia and mitoses (arfpw&E, x400.B. Round or oval
endothelial cells with hyperchromatic and pleomorphic nuclei occasionally form vascular lumen (arrows),
H&E x200. C. Hemorrhage (arrow) in tumor tissue H&E, x2@). Hemorrhageand mitosis in tumoral
endothelial cells, H&E x20.E. Necrosis in the tumoral area (arrow), H&E, x2BONumerous mitotic figures
in the tumoral area (arrows), H&E, x200.
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A NATURAL APPROACH TO CONTROL SOl LBORNE DISEASES:
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ABSTRACT

Soilborne plant pathogens cause significant losses in yield and quality oftempagricultural crop.
Causing agents of soilborne diseases are fungi (Sclerotium rolfsii, Rhizoctonia solani, FusariBgttspp,
Phytophthora etc.), bacteria (Erwinia, Raltsonia, Rhizomonas, Agrobacterium, Streptomyces etc.) and
nematodes (Meloidogg, Heterodera, Longidorus, Paratrichodorus etc.). They can be able to survive for long
years in different forms e.g. hyphadgcrosclerotia, sclerotia, chlamydospores, oospores in plant debris and
soil matrix. As a synthetic fumigant, methyl bromide reenbwidely used for soilborne disease control for
long time. Since, Methyl Bromide was taken to list of czimpdeting substare under the Montreal Protocol
in 1992, the usage of methyl bromide was phased out. Afterwards, the control of these patltagensioee
difficult and insufficient in some cases with the chemicals available on the market. One of the solution
approachesd overcome the soilborne disease probl ems i
process of growing, cruching and admigiplants belonging to Brassicaceae into the soil, leading to the
release of isothiocyanate compounds (ITCs) through theolygils of glucosinolate (GSL) in the plant tissues.
Brown mustards, white mustards, radishes and rocket species are mosths Usefiliamigant plants and the
GSLs contents are varied based on plant species. Although, some soilborne plant diseasesesgeduppr
through the use of biofumigant plants, the levels of control may vary depending on different target organisms
and their lile cycle stages. When the right biofumigant plant is used at the right time, biofumigation can be
consi der ed amatie tocontmot soilboank diseasds.t e

Keywords:biofumigation, nature friendly, combat, soilborne, disease,

INTRODUCTION

One d the most important biotic factors limiting agricultural production is-boiine diseases. Soil
borne plant diseases are defil as diseases caused by surviving pathogenic agents e.g. fungi, bacteria in soil
matrix and plant residues in soil. The soiishelter of many microorganisms including phytopathogens. The
control of such soiborne diseases would be possible by chatsje.g., seed applications. Although, chemical
protection with fungicides is highly efficient, they do not control for longpime cases besides their hazardous
effects for environment and living organisms.

In 1987, the World Commission on Environmant Development (WCED) published a book entitled
AOQur Common Futureo that emphasi zed bascenngipese nee
sustainability in agriculture are based on soil protection. Some of the factors that threaten theifitystdinab
land use in agricultural production are chemical fertilizers as well as synthetic pesticides applied for controlling
of soil-borne diseases. Since the 1950s, chemicals, in particular, Methyl Bromide (MeBr) have been used
effectively in the contrding of soikborne diseases and pests. However, in 1992, the MeBr was identified as a
risk for ozone layer and the phasing outtsfuse was decided by the Montreal Protocol. The fact chemicals
have many side effects and the prohibition of the use dfectige chemical such as MeBr has led researchers
to seek an alternative control method. Numerous studies have been conduitietgants obtained from
nonsynthetic biological products. The plants, especially those belonging to the Cabbage familyemate b
focus of the biofumigation studies (Motisi et al., 2013; Wang et al., 2014, Rios et al., 2012).

PREDOMINANT SOILBORNE P ATHOGENS AND THEIR SURVIVAL IN THE SOIL

Soilborne diseases are caused by a group of fi8werotium rolfsii, Rhizoctonia solani, Fusarium,
Pythium, Phytophthoratc), bacterialrwinia, Raltsonia, Rhizomonas, Agrobacterium, Streptonstcesand
nematoeés (Meloidogyne, Heterodera, Longidorus, Paratrichodorts.). The pathogens cause digsas
include root rots; stem, collar and head rots; wilts; seedling blights and damping off which are accounted for
economical yield loss in crop plants.

Soilborne @thogens survive as soil inhabitants (survive in soil for relatively longer periods), soil
invaders or soil transients (survive in the soil for relatively shorter periods). Soilborne pathogens also survive
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as nonpathogenic and generally in the form of mdges (organisms that live on decaying organic matter).
Under certain congenial conditiotieese saprobes will turn into pathogenic form. The distribution of soilborne
pathogens depends on production practices, cropping history, and a variety of otlier Adahg a vertical
axis, the inoculum of most root pathogens lies within the top 1@#ehthe soil profile, the layers where host
roots and tissues and other organic substrates are present.

Biofumigantion and Mechanism of Biofumigant Crops

Biofumigation has been described by some researchefgnagation of soil with toxic volatile
substances released by decomposition of animal material or plants belonging Boassicaceadamily
containing Glucosinolates (GSLs)(Halberendt, 1996; Kirkegaarde Sarvar, 1998) The first study of
biofumigation was performed by Angus et al. (1994). Brassicas produce glucosinolates, which can be
converted to chemicals that exhibit biofumigant activity. The application of such plants as biofumigants not
only contols soiborne diseases and pests, but also contributes greatly to the combat with weeds, to prevent
soil erosion, and to led to increase the organic matter in the soil (Griffiths et al., 2011).

Brown mustards, white mustards, radishes and rocket speei@aastcommon used biofumigant
plants. Their different content of GSLs amounts or profiles can be varied depending on cultivars, temperature,
soil depth, or plant parts resulting in different ITCs being released (Table 1). For instance, 2 phenylethyl GSL
is mairly produced in the roots &. napugqYoussef, 2015). Brassicas are mainly used for biofumigation, but
plants in the Moringaceae, Salvadoraceae and Tropaeolaceae families also have biofumigant properties.

Table 1. Some commonly used biofumigamtps andheir respective GSLs and ITCs (Clarkson et al.,

2015)
Common name GSLs ITCs
Brown mustard Sinigrin 2-propenyHTC (= allyl-ITC)
(Brassica juncea)
Black mustard Sinigrin 2-propenyHTC (= allyl-ITC)
(Brassica nigra)
White mustard Sinalbin 4-hydroxybenzyITC
(Sinapsis alba)
Radish Glucoraphenin 4-methylsulfinyt3-butenyHTC
(Raphanus sativus)
Rocket Glucoerucin 4-methylthiobutyITC
(Eruca sativa)

Many cruciferous species produce significant levels of glucosinolates. When glucosinolatés come
contact with water and a family of enzyme myrosinase, contained in plant cells, they are transformed in another
group of compounds cig ktlak, 2009).iICse have @ wigearanget of biocidaV
characteristics and are acutely toxic teagdety of pests and pathogens (Chew, 1987). These compounds have
shown promise against a number of soilborne plant parasites incMdloglogynespp. (Lazzéret al., 2009).

A liquid formulation has been developed frd®n carinataseed meal againdfeloidogyne incognitgdDe
Nicola et al., 2013). Other products based on pellets of-tiighd GSL plants have also been developed and
showed good activityn vitro againstPythiumandRhizoctoniaLazzeri et al., 2004). Fresh Brassica tissues
and Brassica plts provided good control for sdiorne pathogendPhytophthora nicotianae and
Phytophthora cinnamorfMoralesRodriguez et al., 2014; Morakk®driguez et al2015). Simple drying of
biofumigant plants can also be effective at conserving GSLs/myrosinddehel (2014) reported that dried
brown mustard plants inhibited the numbeMefticillium dahliaemicrosclerotia in a greenhouse soil.

USE OF BIOFUMIGANT CROPS

Biofumigant plants can be used in various ways for disease control;

Intercropping and rdations with biofumigant crops

When the relevant literature is examined, it is seen the studies are generally focused on the rotation of
crop plants wth plants from Brassica family (Motisi et al., 2013; Wang et al., 2014; Rios et al., 2012). In the
application of biofumgant crop rotation, the activity against plant pathogens rely on GSLs, ITCs or other
compounds released from leaf washes or root egadaft harvested aboveground plant material. GSLs and
ITCs can influence the composition of rhizosphere momities which may also suppress soilborne plant
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diseases and some common beneficial microbial species such as Trichoderma show high toleranges to ITC
(Galetti et al., 2008; Gimsing and Kirkegaard, 2009, Smith and Kirkegaard, 2002).

Incorporation of biofumigants crops

This is the most common applicaiton of biofumigation in which a biofumigant plant grown specifically
for intermixing to convert GSLs o ITCs in soil. To achieve high levels of ITC release, maceration of plant
tissue is required followed bypid incorporation into soil and addition of water if required to ensure complete
hydrolysis (Matthiessen and Kirkegaard, 2006; Kirkegaard, 2008).sé&me ITCs are quite volatile,
sealing/smearing the soil with a plastic mulch may be beneficial (Kirkegea Matthiessen, 2004).

Seed meals and other processed biofumigant crops

Defatted seed meal produced after the processing of brassica sedtgfgr im mustard crops) also
offer a convenient source of high GSL material for soil amendment asytiesinase required for hydrolysis
to ITCs remains intact (Brown and Mazzola, 1997). Pellets of thighl GSL Brassica plants have also been
developedind showed goad vitro andin vivoactivity against soiborne pathogerBythiumandRhizoctonia
Phytoghthora nicotianae and Phytophthora cinnam@razzeri et al., 2004; MoraleRodriguez et al., 2014;
MoralesRodriguez and Vannini, 2015). These materials gave promise against a number of soilborne plant
pathogens. The main advantages of naftiealy appoach are that these products can be useddghiout of
the year when bidumigant plant grown is restricted (e.g. in winter), more easily integrated in rotations and
more favorable to production systems where there is only a shecropped.

MEASURES FOR AN ACCOMPLISHED BIOFUMIGATION

Biofumigart crop cultivation requires good management and attention to detail similar to other crops as
those biofumigant crops may need fertilizer and irrigation. Clarkson et al. (2015) recommended a
comprehensive plan ehld be taken into consideration to get mmaxim biofumigation action from
biofumigant crops for suppression of the soilborne pathogens, respectively: i) Choosing the right biofumigant
plant variety. There are several varieties available, each with spegiiicements and benefits. ii) Optimising
agronomical practices. Have the necessary equipment to manage the crop correctly iii) Planting at the best time
within your rotation. Test soils to ensure appropriate nutrient management for the biofumigastwetippa
subsequent crops in your rotatiov) Growing and incorporating high amounts of biofumigant biomgss.
Maximizing incorporation efficacy and ITC release. Cell disruption is key to efficient conversion of GSLs to
ITCs and equipment for pulven® and crushing plant material is superior ¢dhopping. Immediate
incorporation is then required with addition of water to maximise GSL hydrolysis and sealing the soil or tarping
will maximise ITC retention. vipllowing 1-2 weeks before planting followirgops. ITCs and other products
of GSL hydrdysis can be phytotoxic.

LIMITATIONS OF BIOFUMIGATION

Biofumigation gives promise for suppression of soilborne pathogens, however, its broad spectrum
toxicity might harm noftarget beneficial soil organisms $uas biocontrol agents or pest egg parasites
(Ramirez et al., 2009). Henderson et al. (2009) regahtat biofumigation disrupted the biological control of
Meloidogyne chitwoodby the entomopathogenic nemato&tsinernema feltiaand Steinernema riobras
Biofumigants are volatile, thus, it does not provide a long term control option for pestsrd-arigiet have
to integrate the biofumigation with other crop protection practices.

CONCLUSION

Since the usage of MeBr was banned due to its harmful ef$&bn ozone layer, Soilborne diseases
became difficult to control. Seeking for less hazardous and effective commercial crop protection product in
equivalent has been increased by supermarketaers and other users. In addition, many of the traditiona
chemicals for soiborne disease control have been banned or restricted. In this case, biofumigation seems to
be the most natural and sustainable approach to control soil borne diseasesitBsislgteffects on beneficial
organisms, biofumigation hamany advantages in compare with synthetics if only considering the
comprehensive plan including right plant choice, appropriate timing for planting (for both biofumigant plants
and crop plantsproper agronomical practices, and right application foirggethaximum efficacy.
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ABSTRACT

Plant Growth Promoting Rhizobacteria (PGPR) is a group of microorganisms which colonize the plan
rhizospheric area (soil surrounding the root zone) and boost the gtanith in the ways of both directly and
indirectly including synthesis of plant hormones. Phytohormones for-gtamth promotion by PGPRs
include bacterial synthesis of auxins, dytins, and gibberellins. Microbial synthesis of the phytohormone
auxin has been known for a long time. The auxin group of phytohormones has been reported in many of
microorganisms isolated from the rhizosphere of various crops. Auxins mainly actieatnquts, leading
to an increase nutrient exchange in soil, therebyrawimg plant nutrition and growth capacity. Auxins
synthesized by the plant and the microorganisms differ only in the biosynthetic pathway, depending on the
plant and/or microorganisnCytokinins can be produced by PGPRs are purine derivatives that prambte
maintain plant cell division in cultures and are also involved in various processes such as shoot formation,
primary root growth, and callus formation. High levels of cytokinimtséase the resistance of plants to some
pathogens and herbivores. Gilvb#ins production by PGPR promotes the growth and yield of crop plants,
deconjugation of gibberelliglucosyl conjugates exuded by the roots, or in the plant. However, the production
of gibberellins by PGPRs is rare, only a few strains, belonging tolBaeihd Pseudomonas genera, produce
gibberellins were reported. PGPRs producing plant hormones can also trigger defense mechanisms such as
systemic acquired resistance (SAR) and indsgstemic resistance (ISR) against pathogenic stress factors as
well aselicit induced systemic tolerance (IST) to abiotic stress. The phytohormone producing rhizobacteria
have considerable contribution to plant growth through different mechanisms mgludot system
architecture modulation, increased shoot growth, trigdefense mechanism under stress conditions.

Keywords:rhizobacteria, phytohormone, plant, promotion

INTRODUCTION

In the part of the soil defined as rhizosphere, the density of migaoimm population is reasonably
high. The physicochemical activities in the soil are completely dependent on these microorganisms. Bacteria
constitute the largest part of soil microorgans. It has been shown that a group of bacteria living in the
rhizosghere support the plant development in many ways with different mechanisms of action. These beneficial
bacteria were first named as Plant Growth Promoting Rhizobacteria by Kloepp€ét@8@).and they are also
known as "Probiotic Rhizobacteria" because ot hei r many benefits to the p
Bora (2005), in their articles about the general characteristics and effects of root bacteria stimulating plant
growth, nentioned the direct and indirect effects of PGPRs. The researcherbe@$GPRs, which can
promote plant growth and also act as biological control agents in suppressing the disease agesijex$ two
medallions. The first commercial preparation of dhiacteria as a biological control agent was produced in
the United Stees in 1985 fronBacillus subtilisA-13 strain (Broadbent et al., 1977). The other mechanism of
PGPR in suppressing stress factor in plants is ISR (Induced Systemic Resistance).dSK, dsed on root
colonization, has been successful when coatinglatumber of bacteria to seed or when applied to the soil
by planting (Kloepper, 1996). PGPRs promote plant growth through mechanisms of action such as nitrogen
fixing, solubilisation & phosphorus and degradation of heavy metals, phytohormone producti@asing
water and mineral uptake, supporting root growth, increasing enzyme activity in plants. Investigations on the
wide use of rhizobacteria have been carried out by many researdinese studies include detoxification of
heavy metals in rhizobamta (Ma et al., 2011; Wani and Khan, 2010), breakdown of pesticides (Ahemad and
Khan, 2012), tolerance to salinity (Mayak et al., 2004), biological control of plant diseases anHye=ss (
et al., 2008; Tozl u et al .ngtheuBelobnutriehtsmadngmineralsiby plants a n ,
(¢akmak-e, 2009), and promoting plant growth by p
1987; Ferreira et al., 1987). Kdpper (1994) characterized PGPRs with some distinctive features.arbese
i. being able to colonize the root surface and plant rhizosphere, ii. being able to maintain population, proliferate
and compete with other microorganisms to protect the plamstgairess factors such as pathogen attack iii.

165



6" International Conference on Sustainable Agriculture and Environment
October 3-5, 2019, City of KONYAT TURKEY

being able to promotelant growth. Somers et al. (2004) divided PGPRs into 4 groups based on their action
characteristics including biofertilizer group (making the nutrients ready for plant use), platatstirgroup
(promoting plant growth), rhizoremediator group (degradinganic pollutants) and the biopesticide group
(bio-controlling of diseases and pests by producing some compounds such as antibiotics and hydrogen
cyanide). Ram et al. (2013) were diettIPGPRs into two groups on the basis of their direct and indirect eff
mechanisms on plant. One of the direct mechanisms of PGPRs is phytohormone production. Some bacterial
strains directly regulate plant physiology by mimicking synthesis of plant m@smsuch as auxins, cytokinins
and gibberellins (Jha and Saraf, 2012).

Hormones such as indeBacetic acid (IAA), cytokinin and giberellin are of great importance in plant
growth. 1AA, in other words, auxins are known for their effects such as cdiatiyiroot growth, expansion
of root surface area, assisting the phaith the introduction of nutrients. Similarly, cytokinin plays a role in
physiological and growth functions such as cell division, seed germination, root growth, chlorophyll
accumulatia, leaf growth and delay of aging. Gibberellins are known to be i#eirt functions such as
elongation of the stem, germination, dormancy, initiation of enzyme function, and maturating of leaves and
fruits. Fallik et al. (1989) reported as the majomhone produced by PGPRs is ind8lacetic acid followed
by indole lacic acid (Tien, 1979) , indoi8-butyric acid (Fallik et al., 1989), indel&ethanol, indole-
methanol (Crozier et al., 1988) unidentified indole compounds (Bashan and Levanony, St986),
gibberellins (Bottini et al., 1989) and some cytokinins (Horema®86).

Auxines

Auxins are derived from tryptophan metabolism and their effects depend on concentration, the affected
organ and the physiological state of the plant. Auxins synthebizelants and microorganisms differ only in
the biosynthetic path gending on the plant and / or microorganism. IAA is the most known of auxins and
can be synthesized by 80% of microorganisms isolated from soil (Patten and Glick, 2002)]. IAA is involved
in many growthrelated functions in plants acting as a signal mokedanl gene expression in some
microorganisms. Auxins produced by PGPR activate biosynthetic signaling pathways (Roy et al., 2010). Since
the level of auxins present in the plant environhwitically affects plant development so it is speculated that
microbial auxin production by PGPR may alter the level of auxins and affects all the physiological processes
regulated by auxins thus promoting plant height, biomass and grain yield ete.gith®oty, 2009). Most of
the Rhizobium species produce IAA (Ahemadi&Khan, 2012) which has a significant task in the basic
processes of plant nodule formation such as cell division in the plant, formation and exchange of vascular
tissue (Hannin et al2003; Spaepen et al., 2007). IAA synthesis by inggieivic acid andndole-3-acetic
acid was identified inErwinia herbicola some saprophyticPseudomonasand Agrobacterium,
Bardyrhizobium, Rhizobium, Azospirillum, Klebsiedad Enterobacter In additon, IAA derived from
Tryptophan is found in Cyanobacteriecteria, whereas |IAA production independent of Tryptophan has been
detected irAzopirilla as well as Cyanobacteria (Ahemad and Kibret, 2013). Recent evidence suggests that the
auxin pathways act i mutually antagonistic manner during plant defense. Auxin alsotaftksease
outcomes indirectly through effects on development (Kazan and Manners, 2009).

Cytokinins

Cytokinins (CKs) are purine derivatives that support and maintain plant cell divistoitures and are
also involved in a variety of differentiation messes, including shoot formation, primary root growth and
callus formation. Plants constantly use cytokinins to protect totypotent stem cell pools in their shoots and stem
meristems. Etlogenous cytokine overproduction in transgenic plants causes pl&qifgmotypic changes
involving the cytokininoxotropic growth of calli in vitro (Howell et al. 2003). The chemical structures of
major cytokinins are as follows®Ade [6-(3-methyl2-butenylamino)purine]trans-zeatin [6(4-hydroxy-3-
methyktrans2-butenyamino) purine] cis-zeatin [6(4-hydroxy-3-methytcis-2-butenylamino) purineg];
dihydrozeatin [6(4-hydroxy-3-methytbutylamino)purine] (Murai, 2014). The pathways for cytokinin
biosynthais and metabolism have been characterized by the identificatiomp&Eienyl pyrophosphate
transferase, cytokinin oxidases, cytokinin hydroxylase, zeatifiraissisomerase, cytokinin phosphoribosyl
hydrolases, cytokinispecific riboside phosphorylas and others enzymes. Loss of function mutant
phenotypes of cytokinidegradation/activating enzymes indicate the regulation of concentration and spatial
distribution of bieactive cytokinin plays a pivotal role in the increase in panicle size, in theeraraf floral
organs, and eventually in seed yield (Murai, 2014)eRestudies confirmed that, a number of bacterial species
mostly associated with the plant rhizosphere, are found to be associated with cytokinins production including
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Flavobacterium, Aioetobacter, Bacillus, Arthrobacter, Aerobacter, Azospirilland Psewlomonassp.
(Perrig et al., 2007; Arkhipova et al., 2007; OrtizCastro et al., 2008).

Giberellins

Giberellins (GAs) are ubiquitous plant hormones that induce various metabolic fumetioned
during plant growth, such as seed germination, root elomgatéx expression, flowering, fruit formation
and senescence (Hedden and Kamiya, 1997). A small number of rhizobacteria (PGPR) are known to produce
gibberellins Bacillus pumilus andBacillus licheniformisvere reported as producers of gibberellins. These
bacteria were isolated from the rhizospherd afjlutinosaand have shown a capacity to produce large
guantities of gibberellins GA1, GA3, GA4, and GAaWvitro( Gut i ®r r ea., 2004).n @As weree t
identified and isolated from higher plants, fuagid bacteria. The gibberellin characterization in bacteria
using physicec h e mi ¢ a | met hods was yrst reported by Atzor
of GAL, GA4, GA9, ad GA20 in gnotobiotic cultures é&thizobium melilotiApart fromAzospirllum sp.
andRhizobiunsp., production of gibberellihke substances has also been claimed in different bacterial
genera. Gi bber el | iAocetobahter diazdtrephicusierbaspigillunmserdpedica@Bastia
En et alBacilldasSpdKaiy et aln(2014) isolated, detected and quantified different GAs in
Leifsonia solinamely; GA1, GA4, GA7, GA8, GA9, GA12, GA19, GA20, GA24, GA3 and GA53 by
chromatographic analysish& authors emphasised GA secretio.bgoli SE134 might prove advantages
for its ameliorative role in crop growth and the potential of this strain as a PGP bacterium. Patel and Saraf
(2017) identified novel three bacterial isolates producing phytohwemsuch as indole&etic acid (I1AA),
gibberellic acid and cytokininnltheir study, IAA was detected in all the three isolates, where in highest
production was found iBtenotrophomonawaltophiliaMTP42 followed byPseudomonastutzeriMTP40
andPseudmonas putidMTP50. Gibberellic acid production was found highest in MIO Rollowed by
MTP42 and MTP50. The cytokinin production from the isolates was max in MTP40 and followed by MTP42
and MTP50 were respectively.

The balance between auxins and cytokisia key regulator of in vitro organogenesis. Exposure of
callus cultues to a high auxin / cytokine ratio leads to root formation, while a low ratio of these hormones
promote shoot growth. Many experiments have demonstrated the presence of syraergigtnjstic, or
additional interactions between auxins and cytokininggesting complex instantaneous interactions
involved in the modulation of root and shoot architecture (Jha and Saraf, 2012).

Boosting Plant Growth by Phytohormone Producing Micranigms

Microorgonisms producing small amount of phytohormones improeeatate and plant growth under
stress conditions including salinity, temperature, drought, metal toxicity, pathogen/pest attacks. The
beneficial effect of phytohormone producing miaston suppression of biotic and abiotic stressor
influences was reportéd numerous studies. In Table 1, there are several studies reported for phytohormone
producing bacteria and their ability to mitigate abiotic stress.

Pretreatment of plants with pté growthpromoting bacteria can provide significant protection to
plantsagainst various damage caused by pathogen infection as well as abiotic factors e.g. water deficit
(Amutharaj et al., 2012; Nascimento et al., 2013). However, available biocontnté #iyesome cases fail in
the field. Some factors can affect biocontrgéat efficacy in the field, e.g., environmental factors,
ecol ogical factors, formulation type, application
Pseudomonafiuorescen$520-18 to efficiently controP. syringadnfection inArabidopsisand cytokinin
production which was identified as a key determinant for this biocontrol effect on the hemibiotrophic
bacterial pathogen, allowing maintenance of tissue integrity inthtely biomass yield. Naseem and
Dandekar (2012) also reported thatakynin confers protection to Arabidopsis against infection with
Pseudomonas syringae. tomato(Pto).

CONCLUSION

PGPRs live in plant rhizosphere, endosphere and polysphere dsathitat. These features add the
potential for easy applicability and samability to PGPRs to be used in the agricultural production systems.
Some bacteria may produce several types of phytohormones in plant tissue that interact to crucial processes
in plants, including hormonal balance. Auxins and cytokinins interact ity imgwortant processes in plants,
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particularly apical predominance. Gibberellins production by PGPR promotes the growth and yield of many
crop plants. However, understanding the ircgoas between PGPR and plants can improve the quality and
guantity of cops. Bioagents are important components of integrated approaches to stress factors limiting
crop production. Although there is an enourmes number of researches on PGPRs, incluoiiagtdria
producing phytohormone, there are still many factors thaaffaaot biocontrol agent efficacy to be studied

e.g. environmental factors, ecological factors, formulation type, application method.

Table 1. IAA, CK, GA producing bacteria atldeir ability to mitigate abiotic stress

Microorganisms Phytohormone | Host plant, abiotic stress

Pseudomonasp.,Bacillussp. IAA Sulla carnosa (Desf.), Salt
stress

Bacillus licheniformis IAA Triticum aestivum L., Salt
stress

Bacillussubtilis, Arthrobactesp. IAA Triticum aestivumL., Salt
stress

Pseudomonas putida, Bacillosegaterium IAA Trifolium repens Drought
stress

Marinobacteriumsp.,Pseudomonasp.,Rhizobiunsp.,Sinorhizobiunsp. IAA Triticum aestivumL., Salt
stress

Serratia plymuthica, Stenotrophomonas rhizophila, Pseudomonas fluore| IAA Cucumis sativysSalt stress

Pseudomonas extremaniglis

Acinetobacter faecalis, Bacillus cereus, Enterobacter hormaechei, Paj IAA Triticum aestivum L., Salt

agglomerans stress

Curtobacterium flaccumfaciens, Ensifer garamanticus IAA Hordeum vulgargSalt stress

Streptomyces coelicolor, Streptomyces geysiriensis IAA Triticum aestivum L., Salt
stress

Bacillus subtilis I1AA Acacia gerrardiiBenth., Salt
stress

Pseudomonasp. IAA Zea mays Salt and hegq
stresses

Serratiasp. I1AA Cicer arietinumL., Nutrient
stress

Achromobacter xylosoxidans IAA Brassica junceaCu stress

Pseudomonas putida IAA Glycine max(L.) Merr., Salt
stress

Leifsoniasp.,Bacillussp. IAA Zea maysCd stress

Burkholderiasp. IAA Solanum lycopersicu., Cd
stress

Bacillus subtilis IAA Brassi@ junceal., Ni stress

Bacillus megaterium IAA Vinca rosed.., Ni stress

Micrococcus luteus CK Zea maysDrought stress

Arthrobactersp.,Bacillussp.,Azospirillumsp. CK Glycine max(L.) Merr., Salt
stress

Bacillus subtilis CK Platycladus orientalis
Drought stress

Azospirillum lipoferum GA Triticum aestivum L.,
Drought stress

Bacillus aryabhattai IAA, GA Glycine maxL.) Merr., Heat
stress

*The table is adapted from Egamberdieva et al.(2017).
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ABSTRACT

In this research, cereal brans (rice, rye, wheat and oat) were depyhtinized by twontiffethods
(phytase enzyme and malt flour) and used in noodle formulation (at 20% level) with different enzyme
applications (xylanase and transglutaminase). Cereahbrdecreased the brightness (L*) and increased the
redness (a*) values of noodle compatethe control samples (p<0.05). The weight increase, volume increase
and cooking loss values of noodle samples containing different cereal brans varied betweé2d 2685%,
222.56232.68% and 9.38.50%, respectively. The highest weight increase wahg obtained with wheat
bran and the lowest volume increase value was obtained with oat bran samples. The cooking loss values of
noodle samples containing rice, rygheat and oat bran were not found statistically different from each other.
Transglutaminae and Otransglutaminase + xylanasebd enzyme
decreased the cooking loss values of noodle samples. The firmness valoedl®fsamples ranged from
324.90 to 850.30 g. The use of cereal bran increased firmmassdle samples compared to control samples.
According to the sensory analysis results, noodles containing rice bran had lower appearance and taste scores
than othe varieties. Oat and wheat bran noodles were more appreciated by the panelists.

Keywords: Noodle, dephytinization, bran, cereal.

INTRODUCTION

Noodle has an important place in our traditional products. While it is a cereal product vitaghiéstly
consumed in rural areas and villages in our country, it is produced commercially andtstaakedits place
in the markets ( T¢l bek, 1999; Eyi demir, 2006) . |
as the major ingredientdlixing the ingredients, sheeting of dough, cutting and drying are the main production
stepsofthenabl e (¥zkaya et al. 2001).

Bran is the outer layer of the grain and is removed from the grain during grinding and refining of the
grain( El1 g ¢ n &a,nee5)Kerealbgaa obtained from wheat, rice, oats, rye, barley and corn is generally
considered anial feed.Cereal bran is a rich source of rstarch carbohydrates, phenolic acids, flavonoids,
fats, vitamins, oligosaccharides, folates and sterokelP2015).

In this research, cereal brans were dephytinized by 2 different methods (the use ofimaiitfphytase
enzyme). After dephytization process cereal brans were used in noodle production. The effects of cereal brans
and enzyme applicationsdhe noodle quality were evaluated.

MATERIALS AND METHODS

Materials

The ingredients refined wheattlaa was provided by Gol da Géda San
and salt were purchased from | ocal mar kets in Kar
bran was obtained from IBakédsinr )T aaedn nray werelomdinedAt. ka n
from Sagn élkr ¢Tnalrer i (Konya). Vét al wheat gluten ar
Sinerji Geda Kimya Tekstil San. ve Tic. A. k., Ks
regpectively. Xylanase and phytasen z y mes wer e obtained from Orba Bic

Methods

Refined wheat flour was replaced witereal bransdephytinized by 2 methoadd 20% levels in noodle
formulation. Noodle samples were prepaeced c or di ng t o t he m@iY withsomgi v en
modification. In noodle samples, xylanase and transglutaminase enzyme were used in noodle formulation at
0.01% and 0.5% levels (on flour basis), respectively.
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Color values were determined usingridita CR400 (Konica Minolta, Inc., Osakdapan). Weight
increase, volume increase and cooking loss values of noodle samples were determined as cooking properties
(Oh et al ., 1985; ¥zkaya and Kahveci, 1990) .

Firmness analysis was performed on nutriticaradl technologically superior noodle sanspld was
measured in noodle samples using TAXT Plus Texture Analyzer (Stable Microsystems, Surrey, UK).

Sensory properties of noodles samples were determined by 22 paneliSsy@ars). Panelists were
asked teevaluate noodle samples in terms of col@ppearance, hardness, stickiness, taste, odor and overall
acceptability A scale of 17 (1: extreme bad, 7: excellent) was used to evaluate sensory characteristics (Epler
et al., 1998).

JMP statistical programjersion 10.0 (SAS Institute Inc., Cary, NOSA) was used for statistical
analysis.

RESULTS AND DISCUSSION

When the results were evaluated in terms of bran type factor, average L * value in noodle samples ranged
from 84.13 to 86.45. The L*, a* and b* wads of control samples were 93.46, 0.02 4047, respectively.
The use of cereal brans in noodle formulation decreased L* and increased a* and b* values of noodle samples.
Phytase enzyme and malt flour application did not affect the L * values of rssd|aes statistically. When
the averages we compared according to the bran type factor, rye bran gave lower redness value in noodle
samples compared to wheat and rice bran. When the redness value was evaluated according to the enzyme
application factomoodle samples without enzyme gave lowdness value than the noodle samples produced
with other enzyme applications. Niu et al. (2017), evaluated the effect of different enzymes and emulsifiers on
whole wheat flour noodles and reported that xylanaseased the product redness and yellownessev
When the comparison of means was evaluated according to bran types, C* and hue values in hoodle samples
ranged between 13.35 and 14.44, 86.03 and 88.10, respectively.

Table 1. The comparison of the averagethe color measurement results of thedle samples

L* a* b* C* hue
Type of bran
Rice 84.38b 0.94a 14.40a 14.44a 86.26b
Rye 86.45a 0.55b 13.34b 13.35b 88.10a
Wheat 84.13b 0.99a 14.07ab 14.11ab 86.03b
Oat 85.23ab 0.80ab 13.77ab 13.80ab 86.76b
Dephytinization method
Phytase enzyme 85.24a 0.80a 13.75a 13.78a 86.78a
Malt flour 84.85a 0.84a 14.04a 14.07a 86.79a
Enzyme application
NEA 88.04a 0.36b 12.76b 12.75b 88.43a
X 84.15a 0.97a 14.03a 14.07a 86.47b
T 84.26a 0.95a 14.28a 14.31a 86.25b
X+T 83.74a 1.0la 14.53a 14.56a 86.02b

The means with the different letter in column are significantly different (p<0,05); NEA: No enzyme
application; K: Xylanase; T:Transglutaminase

Table 2 shows the cooking test results of rice, rye, wheat and oat bran noodles. Weigiitiaied
increase values ranged from 159.62 to 170.65% and 222.56 to 232.68%, depending on the type of bran used
in the noodle. The highest weight increase valueg Wmd in wheat bran noodles, while the lowest weight
increase values were found in ryammoodles. Noodles should maintain their integrity during cooking; there
must be a minimum loss of solids in the cooking water during boiling (Wu and Corke, EO05).a k ( 20 1.
reported that weight increase and volume increase values of noodles inevéhsbe use of rice bran {0
25%) compared to the control sample and the highest weight and volume increase value was obtained at 25%
usage level. When weight andlyme increase values were compared in terms of enzyme application factor,
the highest weight increase values were found in transglutaminase (169.42%) and xylanase + transglutaminase
(172.26%) and the highest volume increase value was found in xylanasesgutaminase (233.56%). The
amount of cooking loss ranged from 9.36% to 9.50% depending on the type of bran used in noodles (Table 2).
The amount of cooking loss of the control noodles prepared with wheat flour was found to be 6.90%, and the
use of ceral bran in the production of noodles increased the amount of cooking loss. There was no statistically
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significant difference between cooking loss values of noodle samples according to type of bran. Noodle
samples without enzyme were the highest cooking Vatues (9.94%). The transglutaminase and xylanase +
transglutaminase enzyme had a positive effect on noodle cooking properties by reducing the amount of cooking
loss in noodle samples. Jyotsha et al. (2004) reported that noodles prepared with xylymaseta ratio of

0.012% had less cooking loss value.

Table 2. The comparison of the averages of cooking test results of noodle samples
Weight increase (%) Volume increase (% Cooking losg%)

Type of bran

Rice 167.03b 228.57b 9.39%a
Rye 15962c 229.34ab 9.36a
Wheat 170.65a 232.68a 9.45a
Oat 164.65b 222.56¢ 9.50a
Dephytinization method

Phytase enzyme 165.12a 228.35a 9.39a
Malt flour 165.85a 228.22a 9.46a
Enzyme application

NEA 156.38c 223.95¢c 9.94a
X 163.88b 225.88c 9.58b
T 169.42a 229.76b 9.18c
X+ T 172.26a 233.56a 9.00c

The means with the different letter in column are significantly different (p<0,05); NEA: No enzyme
application; K: Xylanase; T:Transglutaminase

The firmness values of noodiamples varied betweeB4890850.30 g. The use of cereal bran in noodle
samples increased the firmness values compared to the control samples (p<0.05). The highest firmness value
was obtained in rye bran noodles.

Table3. The results of firmnesanalysis of nutritional and teohlogically superior noodle samples

FirmnesgQ)
Control 324.90N29.13d
Rice bran noodle 677.80N21.92hb
Rye bran noodle 850. 30N13. 46a
Wheat bran noodle 549.50N28. 71c
Oat bran noodle 602. 80N44. 83bc

The means with thdifferent letter in column are sigitantly different (p<0,05);

The sensory analysis results of noodle samples which are superior in nutritional and technological
aspects are given in Figure 1. As a result of sensory evaluation, rice bran rsamadges had the lowest
appearance andtast scores. Yél maz Tuncel et al. (2017) use:
noodles and reported that the use of more than 10% rice bran adversely affected noodle sensory scores. The
use of rye braim noodle samples decreased color, appeae and taste scores compared to the control sample.
Wheat and oat bran noodles were scored equivalent to control in terms of appearance, hardness, stickiness,
taste, odor and overall acceptability.
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CONCLUSION

The use of cereal brans in the production of noodles a decreased L * (brightness) and increased a*
(redness) and b* (yellowness) values compared to the control sample. Dephytinization method was not
significant on colour values of noodle samples. Tilghest weight increase values were found in wheat bran
noodles. The transglutaminase and xylanase+ transglutaminase enzyme reduced the cooking loss values of
noodle samples. When the firmness values of the ngadiples were examined, the use of cdremi caused
an increase in the firmness value of the noodle samples. Rice bran noodles scored lower in terms of appearance
and taste than other noodle varieties.
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ABSTRACT

Tarhana, one of the traditional produdtsTurkey, is produced Hgrmentation of wheat flour, yoghurt,
yeast, vegetables and spice mixture. Wheat flour and yoghurt are major ingredient in tarhana formulation.
Tarhana fermentation lasts-4 days and the fermented dough is dried, ground and tsanake soup.
Fermentaton is an important production stage of tarhana production. It increases riboflavin, niacin,
pantothenic acid, ascorbic acid and folic acid content and mineral bioavalibility in tarhana. Furthermore, by
fermentation, lactic acid lmteria and yeasts produdactic acid, ethanol, carbon dioxide and some other
organic compounds that give the characteristic flavor and taste to tarhana. Food components such as
carbohydrates, proteins and fats are broken down by microorganisms into lesutao components during
fermentation. Tarhana is known as kishk and kushuk in the Middle East, trahana in Greece, atole in Scotland,
talkuna in Finland and thanu in Hungary. Tarhana is a good sourcegrbBp vitamins, organic acids and
free amino acid and has an important gia in healthy nutrition. Different ingredients can be added to tarhana
formulation to improve nutritional profile such as whole wheat meal, wheat germ, bran, barley, oat, corn flour,
legumes, buckwheat, quinoa, carob flour, resisstarch, kefir, tomatseed, whey concentrate, cherry laurel,
citrus albedo, etc. While homemade tarhanas are generally consumed, they are now also being produced
industrially.

Kewwords: Traditional food, tarhana, fermentation, cereal.

INTRODUCTION

There have been many fermented products made from cereals throughout human nutrition history. The
di fferent characteristics of the developed produc
2007). One of these products, tarhana, isr&i$h traditional cereabased lactic acid fermented food product,
mostly produced at home. It is also commercially made on small and large scales (Settanni et al., 2011).

Tarhana is based on lactic acid fermentation of a mixture of wheat flour, yodimuet(er set yoghurt),
and depending on the consumed region, raw or cooked vegetables (tomatoes, onions, peppers, etc.), spices
(mint, basil, dill, tarhana herb), yeast and salt. This product is generally allowed to ferment at ambient
temperature for onereek and the microbial compaosition is predominantly represented by lactic acid bacteria
(LAB) and yeasts. The resulting product is one of the acidic fermented foods characterized by acidic taste and
yeast aroma (Kbanoj | u a g09).Kthbha end ¢f thesfermeht&iOn9wet tdehana & ¢ n
usually dried in the sun and laid on the ground. It is widely used in soup making because of its high nutritional
value. In addition, it is consumed as a snack when dried as thin layer after fermdRtatib a k e t al .,

Tarhana is identified in Turkish StandarAMdizat:i
foodstuff obtained by drying, grinding and sieving of a mixture that formed by wheat flour and semolina
(or both), yoghurt, pepper adt, onion, tomatoes and flavors, fragrant and harmless herbal substances after
mixingp ( Anonymous, 2004) .

Tarhana is a form of preservation of yoghurt which has an important place in Turkish cuisine. The word

6tardé is used in th®mmsammeg ofo woghert i ot @De d an
written as Otarhanahé in the phrases of Kipchak a
In the past, kurut, a similar food to tarhana, was among winter food types prepared withaesgi,

fl our, dried meat (¥gel, 1982; Ojuz, 2002). Tar hal
tothe sourmilkwh eat mi xture. The O6kushuk® consumeeour n | r
dough mi xt uirasknowh indreéce, is anbirdyrproduced from curd cheese, produced by lactic

acid fermentation from sheep and goat mil k, and w
is prepared by mixing white flour with enough eggs. The mixture iadaleand dried and passed through a

si eve. I n Finland's 6tal kkunabo, ot her cereal fl ou
dried with very Ilittle salt. It is stored dry and
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It is repated that there are 50 kinds of tarhana in Turkey. This diversity is due to the changes in the raw
materials used |l ocally and the presentation (Cokk

COMPOSITION OF TARHANA

In addition to yoghurt as a starter, sour milk or skimmed milk curd caddeel to Tarhana composition.

The lactic acid bacteria Streptococcus thermophilus and Lactobacillus bulgaricus are mainly responsible for
the development of acidity during tarhana fermentation. In addition, bread yeast (Saccharomyces cerevisiae)
is addedo the dough in the production in Central Anatolia and Aegean Region. The nutritional value of tarhana
may vary due to differences in content and produc

Tarhana standard (TS 2282) specifies that; The percenfagetein should be at least 12%, the
percentage of humidity should be at most 1%, the percentage of salt should be at most 1% in dry matter
(Anonymous, 2004).

There are four types of tarhana in TS a2 num
6semolina tarhanadéd, and 6émixed tarhanad. These ta
flour, ground wheat grain and semolina in production. These tarhana types were determined depending on the
use of wheat flour, ground wheata and semolina in the production. Semolina is used instead of flour in
semolina tarhana production. In the production of mixed tarhana, at least two of wheat flour, ground wheat
grain or semolina are usédnonymous, 2004).

Although the basic productiaathe same in almost every country and region, there may be differences
in the composition of tarhana depending on tradition, customs and eating habits. The main reason why tarhana
is called with different names the fermentation progresses in diffeerstand therefore has different sensory
properties such as taste and odor (Erbak et al .,
consumed in different geographical regions and provinces in Turkey:

Ege tarhana:This is a kind offlour tarhana. It is a product obtained by mixing the vegetable mixture
obtained by boiling tomatoes, peppers, onions and agivirag herbs called mortar after cooling with yoghurt
and flour, and allowing the dough prepared in this way to be fermenthffeatrt times (Evangelos et al.,

1993).

G°ce tdnthamaccommonly consumed in Ankar a, Kahr a
the production of G°ce tarhana, the cracked wheat
plenty d oily or skimmed yoghurt in warmly and left to fermatibn (Evangelos et al., 1993).

Trakya tarhana: In Edirne, the composition of this tarhana is formed by yoghurt, red pepper, onion,
wheat flour, sour dough, salt, tomato and paste (pepper or tomato)KIé r k1 ar el i , spices,
cheese can beired additionally. Since the rate of red pepper is very high, the color of tarhana can be quite
red (Cokkun, 2002).

Ak tarhana: Wheat flour, yeast yoghurt, red pepper, mint, salt, hot pepper and tomato are used as
materials in the akrteglilband Coadeni,n2Ritdahy

Gediz tarhana:lt is produced by adding red pepper, onion, yoghurt, mint, salt, flour and sour yeast
obtained from the previously made tarhana. The feature of Gediz tarhana is that it is packaged one month after
producti o2014)( Cok kun,

Tarhana with mince:For the production of this tarhana, commonly consumed in the Trakya region,
tomato paste, red pepp&gomato, onion, milk, mince, salt, cheese, yoghurt, yeast bread, tarhana and flour made
in previous yeard. are used (Cokkun, 201

Kiren tarhana (Cranberry tarhana)l t s composi tion consists of whe
Unlike other types of taira n a , it is a product prepared with m
cranberries (Y¢gcecan et al ., 1988).

Beykehial ttardhaamposi ti on consists of butter, mi |
from strained yoghurt (Cokkun, 2014).

G° - men tlatr hiasnaccommonly consumed in Mar mara Regi
cheese, tomato, tomato paste, grpepper, egg, salt, yeast and various spices (powdered cloves, powdered
cinnamon, black pepper, chili pepper, cumin) besitlesatheat flour and yoghurt which are the main raw
materials (Cokkun, 2014).

Some of the other local tarhana types were Kastamost t ar hana, Sivas tar ha
tarhana (Gelibolu), dough t ar hana hapaxTokal), asdasweet me
tarhana (Malatya).
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THE NUTRITIVE VALUE OF TARHANA
Flour and yoghurt, two main elements of tarhana,gilement each other in terms of amino acid profile:
Flour is a source of lowjuality protein because it is poor from amino addsh as lysine and threonine, on
the other hand these amino acids are found in high amounts in yoghurt. Therefore, tarHaneed peoduct
in terms of essenti al amino aci ds, has an i mport a

When the minerat ont ent of tarhana i s examined, the cor
and yoghurto6 compl e mamnb acd prefiee.d-lour is tich ia iron, while calciumch t h e
yoghurt is poor in iron. Besides, addiction of other ingredielsts contributes to the enrichment of mineral
content of tarhana, that is a more balanced product in terms of calcium andaren-(er , 2010) . T
also an important source of vitamins. In a study examining the effect of fermentation and dryisggzoce
some watesoluble vitamins in tarhana, it was reported that fermentation causes an increase in the amount of
riboflavin, niacin, pantothenic acid, ascorbic acid and folic acid. On the other hand, this process did not affect
thiamine and pyridoxi@ amounts significantly (p>0.05). In the same study, it was stated that the drying process
decreased vitamin levels (p<0.05) (&t 2005).

In a study, conducted by Y¢gcecan et al. (1988),
and the rage of some nutritional parameters were reported. The percentage ranges of humidity, protein, and
fat were %9.612.1, %12.518.6,and %4.87.2, respectively. Also, the calcium, iron, sodium, and potassium
contents were 5391 mg/100 g, 2-5.9 mg/100 g, 281130 mg/100 g, and 6082 mg/100 g, respectively.

According to the standard recipe (Nutrition Information System, 2004) 1 (@88l g) tarhana soup
contains 15 g tarhana, 165 g water, 1 g salt, 7 g sunflower oil, 0.3 g dry mint, and 0.1 g red povpgered pe
Here is nutrient composition of 1 bowl tarhana soup (Table 1):

Table 1.Nutrient composition of tarhana soup (Nutritioidmation System, 2004)

Content Amount
Energy 120.0 kcal
Water 1779
Protein 18g
Carbohydrate 105¢

Fat 7949
Dietary fiber 10g
Vitamin A 12.0 Og
Vitamin E 4.8 mg
Folate 4 Og
Vitamin C 1.6 mg
Sodium 570 mg
Potassium 50.0 mg
Calcium 28.0 ny
Iron 0.5 mg

The nutrient content of tarhana varies considerably due to the fact that the raw materials in the
formulation are not standard and varies according to the region. But it is known that the raw materials such as
tomato, pepper, cereals and die rich in atioxidant vitamins; and chickpeas, beans, onions, bulgur and other
grains are rich in dietary fiber. So, it is possible to consider tarhana in the functional food category (Esimek,
2010).

CONCLUSION

It is thought that further studies areeded to inciese the nutritional properties of tarhana which is one
of the indispensable flavors in Turkish cuisine and to develop a more valuable product in terms of healthy
elements.
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BEET CURLY TOP VIRUS

HALI ME KRGKNSBBIKAR YEKKL

1 Eskikehir Sugar Factory,
2 Department of Plant Protectiofbac ul t y of AdJnivecsity,ITarkey e, Sel - uk

ABSTRACT

About 80% of the sugar produced in the world is provided from sugarcane and 20% from beet (Beta
vulgaris var. saccharifera). While approximately 20 million tonsuafas beet are grown annually iour
country, 2 million tons afugar is produced from these crops. As in all plants, sugar beet cultivation has many
pests and disease agents that cause negative effects on the yield and quality of the crop. Disease and pest
problem have increased in sugaeet cultivation especiallyug to the global warming seen in recent years.
Diseases that did not cause any economic problems previously, they started to be a problem such as virus
diseases. One of the important virused tteuse economic loss of prodluc sugar beet production iseBt
curly top virus (BCTV). It was detected firstly in Nebraska (USA) in 1888. Nowadays, the virus is seen in
Africa, Europe, Asia, America and Mediterranean Basin where the world's arid anésdmimate prevails.

In Turkey, emerging from time totinsfei nce 1955, the disease was detec
Kozakl e (Nevkehir) in 2008 and in some fields in
root yield losgs. This virus is only transrted from plant to plant by leafo pp er s . I't coul dnd

by sugar beet seed or by mechanical means. It can be advised some control methods of the disease such as
cultivating resistant sugar beet varieties, adjugtihe sowing time in order tagvent sugar beet plants from

being exposed to the outbreaks of vectors in the early period, and spraying insecticides against vectors when
necessary, or a combination of these methods. In this review; general informatittngebome structure,
epidemiolgy, symptoms, transmit and casitmethods of the virus is given.

STRUCTURE of the GENOME

BCTV is a type member of the genus Curtovirus from the Geminiviridae family. The virus has the
ssDNA genome. Curtoviruses have -ll8singlepart genome and seveeading frames (ORFs) duplexed
from the 450 bp intergenic region, which forms the origin of viral DNA replication (Baliji et al., 2004; Briddon
et al., 1998; Klute et al., 1996; Stanley et al., 1986; Stenger, 1994).

The viriors of the BCTV consist of an uoated capsid. Capsid is longdasiouble and shows icosahedral
symmetry. Capsid is composed of a total of 22 capsomer, 18 nm diameter and 30 nm length. The genome is
norrcompartmental and contains a round, ambisense, sitigteded molecule of a closedd#. The entire
genome is 2998ucleotides in length.

Diagnosis of BCTV

BCTV can be diagnosed in sugar beet plants and insects by Enzyme-timkedosorbent Assay
(ELISA), TissueBlot Immunoassay (TBIA), Electron microscofirlansky and Derrik, 1979; Wiermantel
et al., 2003Farzadfar et al., 2006; Heydarnejad et al., 2007), PCR, Southern Blot, Western Blot (Hauser et al.,
2000; Soto and Gilbertson, 2003; Soto et al., 2005; Farzadfar et al., 2006; Heydarnejad et)alSir296
there is no commerci@LISA kit for serologichdiagnosis, other methods are used in the diagnosis.

Economic Losses Because of BCTV
About 80% of the sugar produced in the world is produced from cane and 20% froBdiaetuigaris
var. saccharfiera). Approximately 20 milliontons of sugar beet areayvn annually in our country, while 2
million tons of sugar is produced from these products. As in the cultivation of all cultivated plants, sugar beet
cultivation has many harmful and disease factbat cause negative effects the yield and qualityfahe
product. Disease and pest problem have increased in sugar beet cultivation especially due to the global
warming seen in recent years. In the previous years, diseases that did not cause arig poalslems started
to be a poblem. Virus diseases ammong these diseases, too. One of the important viruses that cause economic
loss of product in sugar beet productioSigar beet curly top virBCTV) and it is called curly top because
it causesurling especially on the yourgaves. BCTV has beentdeted first in Nebraska in 1888.1t is seen
in Africa, Europe, Asia, America and Mediterranean Basin where the world's arid andrgblimate
prevails. In Turkey, BCTV has been emerge occasiosialie 1955, the disease wasrseei n kerefl il
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(Ank ara) and Kozakl e (Nevkehir) district in 2008 a
the Haymana (Ankara) district in 2009.
Symptoms

Leaves of susceptible cultivars are dwarfethkded, rolled inward, and cyged upward. Veins othe
underside of leaves are roughened and often produce swellings elilspimgtgrowths. Roots are stunted and
may exhibit a proliferation of secondary rootlets. Phloem tissues become necrotic sadaspgark rings
when taprootare viewed |n crosses{gony Delayed infection results in milder plant symptoms (Figure 1).

B *“a?"

| Flgure 1: Symptoms of BCTV on beet leaves

Transmission ways

Sugar beet curly todisease is transmitted from plant to plant widittors only (Bennett, 1971l}.is
also spread btransporting both vector and diseased plant materials to healthy areas. Depending on the host
species can be carried with three dod@rrscutaspp.) species (Bennett, 1944) (Figure 2). Although the scum
grows in infected plants, it otains a high conceration of virus and shows phloem necrosis, but the scum
itself is not infected. The virus is not transported by sugar beet seed (Bennett and Esau, 1936), nor is it carried
by mechanical means such as tooc physical contact.

Figure2: Cuscuta spp

Control of BCTV

SinceSugar beet curly top virdzas a complex epidemiology, effective combat strategies remain limited
(Wang et al., 1999). In the fight against this disease in the world, cultivatiosisibre varieties of sugar beet
(Martin and Thomasl986; Lewellen, 1989), not to be exposed to the outbreak of vectors in the early period
of sugar beet plants and for this purpose to adjust the sowing time, when necessary to apply insecticides to the
vedors (Duffus, 1986) or a comkition of several ofnem.
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