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PREFACE

The necessity of increasing agricultural production due to the rapid
growth of the world population, increasing the importance of the solution of
environmental problems caused by extreme chemical applications and the
importance of new agricultural techniques development is increasing day
by day. When increasing of the population and agricultural production need
are considered together, the mostintensive use of agriculturalinputs is seen
in underdeveloped or developing countries. Chemical fertilizers, pesticides
and other technological developments are at the forefront of agricultural
chemicals. This has created hesitations in humans, and people have begun
to become conscious, eventually demanding healthy herbal and animal
products. Scientists working on agriculture are working hard to overcome
these concerns. Sustainable studies about agriculture and livestock and
new methods developed from seed to table together with shows that healthy
products can be grown. The fact that the farmers who make agricultural
production cannot have the right information is also one of the important
problems. In this context, the producers should be fully informed of the
active participation of the producers and theirindividual experiences, and the
producers should be made aware of the new techniques. As yield increases
in plant and animal production, there is a decline in quality. The works
about increasing plant and animal production in the coming years is likely to
increase again. In addition, improvement of organic agriculture, sustainable
agriculture and traditional agriculture practices, increase of environmental
sensitivity and achievement of quality besides yield will be among the
priority targets. The Eurasian Agriculture and Natural Sciences Congress
(20- 23 September 2017) which is organized for discuss current scientific
information, share and discuss the results of the completed scientific works,
held in Bishkek where is the capital city of Kyrgyzstan hosted by Kyrgyzstan-
Turkey Manas University and under the auspices of the Rector of Kyrgyzstan-
Turkey Manas University Prof. Dr. Sebahattin BALCI, Deputy of Rector of
Kyrgyzstan-Turkey Manas University Prof. Dr. Asilbek KURMIZAYEYV, Rector
of Selcuk University Prof. Dr. Mustafa SAHIN, Rector of Yiiziinci yil University
Prof. Dr. Peyami BATTAL and Rector of Necmettin Erbakan University Prof.
Dr. Muzaffer SEKER

We wish to be a useful resource for everyone who loves agriculture and
nature

Bestregards
Prof. Dr. Mustafa PAKSOY
President of Organization Committee
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Abstract

This study was conducted out to determine genetic variability and select superior walnut types within seedling popu-
lation between 2015-2017 years in the Usak province. 53 walnut types were selected according to lateral fruitfulness and
late leafing times. The selected 53 genotypes were found to be in the range of 533 m to 1257 m altitude. Estimated ages of
genotypes ranged from 15 to 100 years, and trunk diameters ranged from 15 cm to 96 cm. It was determined that the habitats
of the trees were Upright (47%) and semi-Upright (38%). In selected walnut types the percentage of lateral bud fruitfulness
was determined between 10% and 90%. The time of leafing in selected walnut types was detected between March 30 and
April 14.

Keywords: Genetic resources, Morphological properties, Selection, Walnut

INTRODUCTION

Juglans regia L. is native to a wide region extending from the Carpathian Mountains across Turkey, Iraq, Iran, Af-
ghanistan and southern Russia, far away to China (Ercisli, 2004). Although 18 species are known where on earth Juglans
regia L. is cultivated in Turkey. Walnut production in Turkey where inside of orchards and grown in garden borders scatte-
red with walnut trees grown from seed are common practices (Sen, 1980). However, in the last few years there have been
positive developments in the cultivation of walnuts. In recent years, walnut orchards established with the grafted nursery
plants in the form of the closure is seen that production started to spread (Akca, 2001; Ciftci, 2004).

Continuous seed propagation in Turkey has given rise to a great number of seedling walnut trees, which represent va-
luable walnut gene resources. The number of native trees is estimated to be over 5 million and they possess large genetic va-
riability in yield, nut and kernel characteristics, late bud breaking, late flowering, winter hardiness, tolerance to disease etc.
(Sen and Tekintas, 1992). This high genetic variation of native walnut populations throughout the country represent good
opportunities for walnut breeding to obtain new cultivars directly or to use them in cross breeding activity (Ercisli, 2004).
These previous studies revealed that Turkish standard walnut cultivars have early leafing and low bud fruitfulness charac-
teristics. Therefore, the obtain late leafing, lateral bud fruitfulness, nut quality and resistance against blight is an important
breeding goals and these kind of genotypes could be present in natural walnut populations (Muradoglu, 2005; Akca, 2009).

In this research, within very dense population of the walnut trees grown from seed in Usak district is intended to re-
veal the superior quality of genotypes. Therefore, it was aimed to determine lateral fruitfulness, late leaf break, regular yield
and high fruit quality of walnut (Juglans regia L.) genotypes grown in the central district of Usak/Turkey. These breeding
criteria were previously highlighted by different researchers (Karadag and Akca, 2011; Keles et al., 2014; Beyhan et al.,
2016).
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MATERIALS AND METHODS
Material

This selection study was carried out in Usak province and villages which are rich in walnut tree population. Pre-se-
lection was done according to leafing time. The genotypes with early leafing were eliminated and late leafing trees were
selected the first year. The trees with both late leafing and lateral bud fruitfulness also were selected in 2015-2017. The data
on vegetative and phenology characteristics were obtained from 53 trees of Juglans regia L.

Methods

The observations made in the field were: date of budbreak, lateral bud fruitfulness, tree vigour, tree growth habit,
altitude of the trees’ growing site, and tolerance to anthracnose, and codling moth. In this study, which lasted two years,
genotypes were determined first year and samples were taken from these genotypes during the harvest season. After having
analysed all these selected genotypes according to their fruit quality factors, 43 genotypes were eliminated first year and
samples were taken again from other 53 genotypes for further analysis in harvest season of the second year. In the walnut
genotypes included in the experiment, the date of budbreak was regarded as a period when the first leaves from buds started
to separate in 80-90% of the branches (Sen, 2011). The shape of the growth of the tree has been evaluated in three forms:
upright, semi-upright and broad. In walnut genotypes, fruit ratios in lateral branches were determined in 20 branches. Sen-
sitivity of the trees to anthracnose (Gnomonia leptosyla) has been scored in four forms: high, medium, low and absent. The
presence of codling moth (Cydia pomonella) in fruits was investigated in three forms: medium, low and absent. The altitu-
des and coordinates of the genotypes were determined by using GPS tool. The selections were named as Usak.

RESULTS AND DISCUSSION

As a result of the observations in the selection zone, 53 walnut selections were collected, based on possession of: late
leafing, lateral fruitfulness, anthracnose, and codling moth tolerance. Then the selections were further evaluated according
to their nut characteristics such as fruit weight, kernel percent, kernel color, shell thickness. The geographical coordinate,
and the altitude at which selected trees and two years of observation for date of budbreak are presented in Table 1. The
altitude at which selected trees were found varied from 533 m to 1257 m. Coordinates and altitudes of trees can change
according to the point in their locations.

In this paper, walnut advence underlined late leafing, lateral bud fruitfulness, and tolerance of anthracnose and cod-
ling moth. Late leafing characteristics of walnut cultivars are very important if they cultivated in areas where late frosts
are frequent. Late leafing is not common in Turkish walnut cultivars. However, it is a valuable characteristic. Cultivars of
walnut that escape blight, insect pests, and early spring frosts are developed by selection for late leafing. In the selections
leafing times of selected types are similar to each other. The time of leafing in selected walnut types was detected between
March 30 and April 14. Usak-18, Usak-20 and Usak-34 genotypes are a very late leafing type compared with the other se-
lections in their original locations. This selections are 8 and 18 days late leafing compared with ‘Chandler’ and ‘Sebin’ in
with a single 900 m altitude location, respectively. Leafing time of the all selected trees was later than the ‘Sebin’ commonly
grown in this region. Also, leafing time of total 13 genotypes was 5 to 8 days later than ‘Chandler’ cv. grown in this region.

The results of some vegetative and phenological characteristics of selected walnut genotypes are given in Table 2.
Estimated tree age of selections ranged from 15 to 100 years. The selected walnut trees had 15-90 cm trunk diameters. Akca
and Ozongun (2004) found trunk circumferences of the selected types in the middle Black Sea region as 0.80 to 2.80 m.
Aslantas (2006) also determined the trunk diameter of the evaluated 528 trees. In these trees, trunk diameter ranged from
0.7 to 4.3 m. In other study, made by Beyhan and Ozatar (2008), trunk circumferences of the selected trees were range from
67 to 150 cm.

Table 1. The location information and leafing time of selected walnut genotypes.

Geographical Coordinate X Leafing time
No Altitude (m)
Longitude Latitude 2016 2017
USAK-1 3844 09,23 29°09' 69,68 604 6 April 7 April
USAK-2 38° 38" 41,69 2914 19,14 651 6 April 4 April
USAK-3 38°38' 95,53 29°09' 83,83 577 10 April 8 April
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USAK-4 38°19' 41,75 28° 54" 70,88 833 7 April 9 April
USAK-5 3815 48,15 28" 54" 37,59 995 2 April 31 March
USAK-6 3815 36,48 28 54' 33,24 1013 10 April 8 April
USAK-7 38'16' 86,11 28°58' 08,78 804 3 April 1 April
USAK-8 38°15' 01,97 28" 58" 83,59 828 6 April 4 April
USAK-9 3816 78,15 29" 07" 60,80 559 11 April 9 April
USAK-10 38°40' 28,69 29° 22" 06,65 885 7 April 8 April
USAK-11 38" 38" 60,06 29° 28" 40,62 886 12 April 10 April
USAK-12 38° 38" 65,88 29" 28" 62,80 892 3 April 1 April
USAK-13 38°37' 31,49 29°22"' 74,85 909 7 April 5 April
USAK-14 3837 22,16 29°22' 77,49 903 5 April 7 April
USAK-15 3837 10,31 29° 19" 43,20 889 7 April 9 April
USAK-16 38°35" 47,20 29° 18" 49,82 1037 7 April 7 April
USAK-17 38°41' 94,76 29°24' 16,83 955 12 April 13 April
USAK-18 38°42' 25,39 29° 24" 12,46 954 14 April 14 April
USAK-19 38°43" 27,30 29°24' 57,18 983 12 April 13 April
USAK-20 38°44' 91,65 29°24' 97,20 1038 14 April 14 April
USAK-21 38°45' 10,55 29" 25" 43,68 1104 10 April 8 April
USAK-22 38°48' 96,74 29°26' 12,21 1078 9 April 8 April
USAK-23 3847 53,26 2933 23,00 1257 9 April 7 April
USAK-24 3847 62,39 29°34' 19,21 1105 12 April 12 April
USAK-25 38°42° 61,44 29°31" 15,99 935 8 April 10 April
USAK-26 3842 73,20 29°32" 98,67 938 8 April 10 April
USAK-27 38°42' 28,47 29°32"' 87,80 937 7 April 9 April
USAK-28 38°50" 3345 29° 54" 2301 1053 8 April 10 April
USAK-29 38°47' 5428 29° 54" 9221 1159 10 April 12 April
USAK-30 38°47' 6887 29" 54" 6730 1136 13 April 13 April
USAK-31 38°49' 2942 29°52" 1020 1036 8 April 10 April
USAK-32 3839 5121 29°46' 3349 955 8 April 10 April
USAK-33 38°39' 3501 29°40' 0220 944 8 April 10 April
USAK-34 38°29' 4192 29°39" 4241 909 14 April 14 April
USAK-35 38°28' 0173 29" 38" 3816 907 11 April 11 April
USAK-36 38°28' 0963 29" 38" 3837 905 7 April 7 April
USAK-37 38°28' 5140 29°39° 0152 906 9 April 10 April
USAK-38 38°28' 6222 29°36' 3339 793 9 April 9 April
USAK-39 38°34' 0445 29°39' 1767 801 9 April 9 April
USAK-40 38°34' 1566 29°39' 5634 808 11 April 13 April
USAK-41 38°34' 1067 29°39' 5175 808 9 April 11 April
USAK-42 38°34' 0348 29°39' 4506 805 12 April 12 April
USAK-43 38°34' 0173 29°39" 4649 810 8 April 6 April
USAK-44 38°34' 0508 29°39' 4106 806 11 April 13 April
USAK-45 38°34' 0770 29°39' 3980 805 11 April 11 April
USAK-46 38°25' 3389 29° 12" 4196 709 30 March 31 March
USAK-47 3825 3361 29" 12" 4339 707 04 April 5 April
USAK-48 38°25' 3396 29" 12 4945 704 02 April 1 April
USAK-49 38°25" 3366 29° 12" 5055 704 31 March 1 April
USAK-50 38°24' 2227 29°18' 2151 568 31 March 30 March
USAK-51 38°24' 2416 29" 18 2025 572 31 March 31 March
USAK-52 38°22' 3369 29°18" 3973 533 02 April 1 April
USAK-53 38°22' 2333 29" 18" 4285 537 01 April 1 April
Min - - 533 30 March
Max - - 1257 14 April

It was determined that the habitats of the trees were upright (47%) and semi-upright (38%) in this study. Diferent to
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our results, Akca and Ozongun (2004) and Karadag and Akca (2011) reported that the trees of selected walnut grown as
spreading, at about 58% and 55% of the trees, respectively.

The ratio of lateral bud fruitfulness of selected types ranged between 10% and 90%. Usak-4 and Usak-20 genotypes
had the highest rate (90%) of lateral fruits. Also, in Usak-8, Usak-17, Usak-36 and Usak-37 genotypes the percentage of
lateral bud fruitfulness was determined 75% and over (Table 2). The most significant yield factor that can be manipulated
through breeding is lateral bud fruitfulness, a bearing habit in which the current season’s lateral buds produce flowers. Late-
ral fruitfulness is also related to precocity (Akca and Ozongun, 2004). Selection for this character is particularly important
in Turkey where for most walnut varieties, only terminal and subterminal buds produce shoots which bear pistillate flowers.
The genetic factors of yield for an individual tree include bearing habit, the number of flowering shoots, and the number of
flowers per shoot. Fruit set, nut and kernel weight, and lateral fruitfulness are important in yield determination for walnut.

A high percentage of fruitful lateral buds is not common in old European and American cultivars, but new walnut cul-
tivars are mostly laterally fruitful. For instance, some of the cultivars which are laterally fruitful include ‘Chandler’, ‘Vina’,
and ‘Sundland’ from the UC-Davis (University of California, Davis) breeding programme (Hendricks et al., 1985) and
‘Lara’ from France, an open pollinated offspring of ‘Payne’ (Charlot and Germain, 1988). The ratio of lateral bud fruitful-
ness of ‘Payne’, ‘Sundland’, and ‘Chandler’ ranged from 80% to 87%. ‘Chandler’, ‘Fernor’, ‘Fernette’, ‘Vina’ and ‘Tulare’
have late leafing and lateral bud fruitfulness. The ratio of lateral bud fruitfulness of these cultivars ranged from 80 to 90%.
Although there is no harmony in some literatures, in general, it is regarded that the percentage of lateral bud fruitfulness
should be at 50 to 70% in new promising types that is late leafing. The ratio of lateral bud fruitfulness of ‘Sebin’ is 40%. The
percentage of lateral bud fruitfulness of Turkish walnut cultivars, ‘Sebin’, ‘Bilecik’, ‘Kaman-1°, ‘Sen-1’, ‘Yalova-1’, ‘Ya-
lova-3’ and ‘Yalova-4’ is 20 to 40% (Akca, 2009). The percentage of lateral fruitfulness ranged between 40 and 63% in the
selected types in Coruh valley (Aslantas, 2006), 10 and 70% in Middle of Karadeniz region (Akca and Ozongun, 2004). La-
teral bud fruitfulness was found to be similar to previous studies by Akca and Sen (1994) and, Sutyemez and Caglar (2001).

There is a negative correlation between late leafing and lateral bud fruitfulness. Germain (1989) said that lateral
bud fruitfulness was fairly correlated with early leafing. Usak-17 and Usak-20 genotypes for this character are particularly
important in Turkey where many areas have late spring frost. Breeding of new walnut varieties is characterized by earlier
fruiting, higher yield, lateral bearing, good adaptability to different ecological conditions and good fruit quality (Germain,
1988; Akca, 2009). Walnut productivity is highly dependent on the number of pistillate flowers on annual shoots, the num-
ber of pistillate flowers per fruit bud, the percent of fruit set, the number of nuts per cluster, nut size and kernel percentage
(Serr, 1962; Forde, 1975; Akca, 2009).

The anthracnose (Grnomonia leptosyla) damage was seen all selected genotypes, expect Usak-17, Usak-20 and Usak-
37 genotypes. The presence of codling moth (Cydia pomonella) was found to be absent in about 64% of the genotypes in
this study. Also, the codling moth damage was determined as medium in 9 genotypes (Table 2). Most selections had good
field resistance against anthrachnosis, and codling moth despite there being many affected trees. In the years and locations
that climatic conditions favoured the spread of these diseases. Serr (1964) suggested that the wild walnut forests of northe-
astern Turkey, which are growing under heavy rainfall, including summer rains, should be evaluated for potential anthrac-
nose and codling moth resistance.
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Table 2. Some vegetative and phenological characteristics of selected walnut genotypes.

Estimated . Lateral fruit- .
No ages Trl:nk daime- Habitats Anthracnose  Codling moth
oftrec er (cm) fulness (%) presence presence
USAK-1 30 35 Semi-Upright 10 Low Absent
USAK-2 50 48 Upright 15 Low Absent
USAK-3 25 35 Upright 10 Low Low
USAK-4 80 33 Broad 90 High Absent
USAK-5 15 18 Upright 50 Low Absent
USAK-6 40 38 Upright 70 Low Absent
USAK-7 20 22 Semi-Upright 45 Low Low
USAK-8 45 57 Broad 85 Low Absent
USAK-9 100 91 Broad 25 Medium Absent
USAK-10 35 38 Semi-Upright 15 Low Absent
USAK-11 30 35 Semi-Upright 50 Low Medium
USAK-12 55 48 Semi-Upright 15 High Absent
USAK-13 30 24 Upright 55 Low Absent
USAK-14 55 48 Upright 10 Low Medium
USAK-15 35 29 Semi-Upright 15 Low Absent
USAK-16 15 15 Semi-Upright 10 High Low
USAK-17 75 61 Upright 75 Absent Absent
USAK-18 25 21 Upright 70 High Absent
USAK-19 45 38 Broad 50 Low Medium
USAK-20 60 61 Broad 90 Absent Absent
USAK-21 90 80 Upright 50 High Absent
USAK-22 60 57 Semi-Upright 50 High Medium
USAK-23 30 30 Semi-Upright 40 High Medium
USAK-24 40 35 Semi-Upright 45 High Absent
USAK-25 35 40 Upright 20 Low Absent
USAK-26 50 41 Semi-Upright 60 Medium Medium
USAK-27 30 43 Semi-Upright 10 High Absent
USAK-28 60 54 Upright 50 Low Absent
USAK-29 100 80 Upright 25 High Absent
USAK-30 35 43 Broad 25 High Absent
USAK-31 100 83 Semi-Upright 30 High Absent
USAK-32 50 43 Upright 15 Medium Low
USAK-33 25 29 Upright 25 Low Absent
USAK-34 25 40 Upright 15 Low Absent
USAK-35 45 38 Upright 65 Low Absent
USAK-36 65 56 Semi-Upright 80 Low Low
USAK-37 65 54 Upright 75 Absent Low
USAK-38 100 83 Semi-Upright 20 Low Absent
USAK-39 55 46 Upright 10 High Absent
USAK-40 50 45 Upright 15 High Low
USAK-41 70 57 Upright 10 Low Medium
USAK-42 70 57 Upright 10 Low Absent
USAK-43 90 92 Upright 10 High Medium
USAK-44 50 45 Semi-Upright 55 Low Medium
USAK-45 65 53 Upright 15 High Low
USAK-46 22 27 Upright 25 Medium Absent
USAK-47 25 32 Semi-Upright 40 Medium Absent
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USAK-48 30 37 Upright 30 High Absent

USAK-49 50 49 Semi-Upright 45 Low Low
USAK-50 60 48 Broad 35 Low Absent
USAK-51 40 40 Semi-Upright 40 Medium Absent
USAK-52 55 73 Semi-Upright 45 Medium Low
USAK-53 60 96 Broad 55 Medium Absent
Min 15 15 - 10 - -
Max 100 96 - 90 - -
CONCLUSION

This study is significant because it is the first selection work in Usak province in Turkey. We found considerable
differences most of the vegetative and phenology characteristics. These characteristics of selected types are similar to other
promising selection of Turkish. However, selected types with late leafing and lateral bud fruitfulness fulness are suggested
for good performance, which may be limiting factors for example late frost damage. To make an objective comparison of
fruit quality, precocity, and yield of these selected genotypes, they all need to be grown using the same rootstock, soil, cli-
mate, and cultural practices. Adaptation studies will also be required for the selected walnut genotypes. Then, as a result of
adaptation, the best walnut types and cultivars can be produce and contribute to the economy of our country. As a result, it
is believed that if the production and growing processes of the selected types are controlled scientifically, these results can
be much more satisfactory.
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Abstract

The use of fertilizers is important in agricultural production. In particular, it is more focus on organic fertilizer
that increases in yield and quality of crops and is not harmful to environment at the same time. In this study, the effect of
bacterial fertilizer on yield and some quality parameters were investigated in two tomato cultivars (Solanum lycopersicum
L., cv. Cevahir F1 and Pala F1) in greenhouse conditions. Three different concentrations (1, 3, and 5 gL."! and control (no
application)) of two different (Azotobacter spp. (1x10°): A, mixed of Bacillus subtilis and Bacillus megatarium (1x10°): B)
bacterial fertilizer were evaluated in a completely randomized design with 3 replications. The applications were treated after
a week of planting of the seedlings. The solutions were given to the root zone of the plant and repeated 3 times at intervals of
10 days. Average fruit weight, fruit number per plant, fruit weight per plant, plant height, fruit width and length, total soluble
solid, pH, ascorbic acid, chlorophyll content, dry matter yield and mineral content were evaluated on tomato. The effects
of applications were found significant on plant growth parameters. Bacterial fertilization demonstrated that it increased in
yields and other parameters in all the applications. Besides, the effects of applications were significant on mineral content

of tomato fruits.

Keywords: Macro and micro elements, Nutrition, Plant development, Solanum lycopersicum Yield

1.Introduction

By the producers and consumers having high education and income levels especially in the developed countries have
organized, produced clean products that do not harm the natural balance, do not pollute the environment, do not toxic to
humans and other living things especially in the production of horticultural crops in agriculture. This production system is

called biological, ecological or organic agriculture (Er and Basalma, 2008; Ozyazici et al., 2010; Kodas, 2011).

Organic fertilizer and plant wastes are used in organic farming, in this way, by improving the physical, biological
and chemical properties of the soil; the continuity of soil fertility is provided. In this agricultural system, crop rotations,
organic wastes, animal fertilizers, green fertilizers and mineral rocks are used for feeding the soil and provide the plant
nutrients. In addition, bacterial fertilizers also are used as soil improvers. Bacterial fertilizers refers to containing active
strains of micro-organisms mainly plant growth-promoting rhizobacteria (PGPR) in sufficient numbers. They are used ei-
ther to fix aunospheric nitrogen or to solubilize plant nutrients like phosphates, stimulate plant growth through synthesis of
growth-promoting substances (Tilak, 1991). Moreover, it makes possible to use in agricultural fields due to plant nutrients

content, low toxic element content and high humic acid content in bacterial fertilizers.

Almost all of the vegetables, due to substances they contain, as well as to protect and improve human health, to in-
crease in their effects, are depend on grown by organic means (Ozer, 2012). Tomato is one of the most produced vegetable
grown worldwide. Aim of the study was carried out to determine the effects of two different certifiable organic bacterial

fertilizer on growth and yield in tomato under greenhouse conditions.
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2.Materials and Methods

2.1. Growth conditions and plant materials

This study was conducted under greenhouse conditions at Atatlirk University, Turkey, in 2016. Two tomato cultivars
(Solanum lycopersicum L., cv. Cevahir F1 and Pala F1) were cultivated under natural light conditions. Tomato seedlings
were planted in the second week of May in 2016. The experiment was ended on 15 October in the same year.

2.2. Bacterial Fertilizers

Three different concentrations (1, 3, and 5 gL' and control (no application)) of two different (Azotobacter spp.
(1x10%): A, mixed of Bacillus subtilis and Bacillus megatarium (1x10°): B) certifiable organic bacterial fertilizer were used
in this study and bacterial fertilizers were obtained from Professor Dr. Metin TURAN (Yeditepe University, Department of
Genetics and Bioengineering, Istanbul, Turkey). These bacterial fertilizers contain also 15% organic matter, 6% organic C,
13% humic + fulvic acid and enzyme, acid phosphatase, urease, denitrogenase, protease, (30 U / ml from each) besides the
PGPR used in the present study.

2.3. The application procedure

The applications were made three different dosses of bacterial fertilizers (1, 3 and 5 gL"!) and control (no application).
This experiment was consisted in a completely randomized design with 3 replications and each replication has 10 plants.
The applications were treated after a week of planting of the seedlings. The solutions were given to the root zone of the plant

and repeated 3 times at intervals of 10 days.

2.4. Data collection and statistical analysis

The measurements taken included average fruit weight (g) (Bicer, 2011), fruit number per plant, fruit weight per
plant, plant length (cm), fruit width and length (cm), total soluble solid (°Brix), pH, ascorbic acid (mg/100 g), chlorophyll
content, dry matter yield (%) and mineral content in tomato fruit. Macro and micro nutrient (N, K, P, Mg, S, Ca, Na, Fe,
Mn, Zn, Cu, Pb, B and Cd) contents of fruits were also determined. Plant samples were oven-dried at 68 °C for 48 h and
were then ground. Potassium (K), Ca and Mg were determined after wet digestion of dried and ground sub-samples in a H2
S04 -Se-Salicylic acid mixture. Phosphorus (P) was determined spectrophotometrically by the vanadomolybdophosphor-
ic-yellow method (Lott et al., 1956). Potassium (K) and Ca were determined by flame photometry, and Mg, Cu, Fe, Mn,
Na, Zn, Pb, B and Cd were determined by atomic absorption spectrometry using the methods of AOAC (1990). Boron was
determined, after dry-ashing of plant samples, spectrophotometrically at 550 nm by the curcumin method (Odom, 1992).
All data in the present study were processed by SPSS and the means were separated by Duncan’s multiple range tests.

3.Results and Discussion

Plant growth: Significant difference was observed among Pala F1 and Cevahir F1 cultivars in terms of the evaluated
parameters, except for plant height, fruit length and chlorophyll content. Application of B-5 significantly increased in fruit
number per plant (6,83), fruit weight per plant (2,16 kg), total soluble solid (6,23 (°Brix) ), ascorbic acid (mg/100 g), chlo-
rophyll content and dry matter yield (%) when compared to control plants (Table 1). Similar results have been reported by
Jackson et al. (1964) and Tilak (1991) in tomato. They found that inoculation Azotobacter has quickened the stem and leaf

growth of tomato.
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Table 1. Effect of different bacterial fertilizers on plant growth, yield and quality of fruit

Fruit number per plant

Fruit weight per plant (kg)

Average fruit weight (kg)

Treatments/Cultivars i i i
Pala F1 Cevahir Mean Pala F1 Cevahir Mean Pala F1 Cevahir Mean
F1 F1 F1
Control 4,24 c* 19,57 11,90 N8 | 1,23 e** 3,50 2,37 N8 0,29 0,18 ™ 0,23 N8
A-1 5,89 ab 19,72 12,8 1,96 abc 34 2,68 0,33 0,17 0,25
B-1 4,49 be 20 12,24 1,36 de 3,37 2,36 0,3 0,17 0,24
A-3 5,67 abc 19,81 12,74 1,73 bed 3,1 2,41 0,31 0,16 0,23
B-3 5,50 abc 20,52 13,01 1,67 cd 3,28 2,48 0,3 0,16 0,23
A-5 5,76 abc 18,05 11,9 2,12 ab 3,21 2,66 0,38 0,18 0,28
B-5 6,83 a 20,79 13,81 2,16 a 3,19 2,68 0,32 0,15 0,24
Mean 5,48 #*k 19,78 12,63 1,75 #** 3,29 2,52 0,32 *** (0,17 0,24
Fruit length (mm) Fruit width (mm) Plant length (cm)
Treatments/Cultivars i i i
palaFl ST nNjean | PalaFl Cevahit  wrean | PalaFl SV Mean
F1 F1 F1
Control 57,570 64,58 61,07~ | 87,71 ™ 77,88  82,79N 316,33 307,56™ 311,95MS
A-1 66,07 61,47 63,77 85,89 74,82 80,36 342 320,67 331,33
B-1 62,07 59,49 60,78 88,55 74,3 81,43 315 316,67 315,83
A-3 57,12 61,16 59,14 86,45 78,92 82,69 337,67 314,22 325,95
B-3 60,98 61,42 61,2 83,75 75,81 79,78 296 318,67 307,33
A-5 63,84 61,49 62,67 85,39 76,19 80,79 321,17 328,22 324,7
B-5 60,14 59,02 59,58 84,74 73,64 79,19 289,67 321,67 305,67
Mean 61,1108 61,23 86,07 *** 7594 316,83 N 318,24
Ascorbic acid pH Total soluble solid (°Brix)
Treatments/Cultivars i i i
Pala F1 Cevahir Mean Pala F1 Cevahir Mean Pala F1 Cevahir Mean
F1 F1 F1
Control ;Sf*(io 32*20 1132C050 4,46 5,710 5,08 NS 5,93 a** 445" 5,19 A**
A-1 83,50 ¢ ;65’00 ]132C4’25 4,43 4,69 4,56 447 ¢ 4,55 451C
B-1 46,00 d 89,50b 67,75D |4,41 5,05 4,73 5,40 ab 4,48 4,94 ABC
A-3 94,65 ¢ 4750c 71,08 D | 4,52 431 4,42 4,90 bc 4,44 4,67 BC
B-3 131,50 b 85,50b 108,50 C | 4,44 4,69 4,56 4,83 be 4.4 4,62 BC
A-5 172,00 a ;70’00 171,00 A | 4,49 4,48 4,48 5,67 ab 4,44 5,06 AB
B-5 173,50 a 99,00b 136,25 B | 4,52 491 4,72 6,23 a 4,43 5,33 A
Mean 121,88 **  106,5 4,46 * 4,83 5,35 #** 445
Dry matter yield % Chlorophyll content
Treatments/Cultivars i i
Pala F1 Cevahir Mean Pala F1 Cevahir Mean
F1 F1
Control 4,43 b* 5,23 ™ 4,83 N8 55,93 a* ZZ;OO 15\6];1*
A-1 4,14b 5,33 4,74 5337 a 54,27 a 53,82 B
B-1 424 b 5,15 4.7 4795b 47,95b 4795 C
A-3 4,09 b 5 4,55 56,60 a 56,63 a 56,62 AB
B-3 475b 5,37 5,06 58,00 a 57,50 a 57,75 A
A-5 4,03b 4,93 4,48 56,70 a 59,87 a 58,28 A
B-5 5,87 a 5,03 5,45 56,23 a 5793 a 57,08 AB
Mean 4,51 * 5,15 54,97 N8 55,88

A: Bacterial fertilizer of Azotobacter spp.( (1x10”); B: Bacterial fertilizer mixed of Bacillus subtilis and Bacillus megatarium (1x10°); Control: 0; A/B-
1: 1 gL;A/B-3: 3 gL!'; A/B-5: 5 gL', * P<0.05, ** P<0.01, *** P <0.00lmeans sharing similar letter are statistically not different.

Both bacterial fertilizers were found statistically significant in terms of ascorbic acid and chlorophyll content between

cultivars and applications. The higher ascorbic acid and chlorophyll content were found in B-5. Bacterial fertilizers were
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found as increasing in ascorbic acid (Aiyer et al., 1964; Bangerth, 1976) and chlorophyll content (Zodape et al., 2011) in
tomatoes.

Fruit nutrient contents: The effects of bacterial fertilizer applications on mineral (N, P, Mg, Ca, Na, K, Cu, Mn, Fe
and Zn) contents of tomato were significant at p<0.05, 0.01 and 0.001 (Table 2). All bacterial fertilizer applications particu-
larly affected on increasing in N, P, K, Mn, Zn, Pb, B and Cd contents of the fruit. The highest average K (23767,50 mg/kg)
and B (26,01 mg/kg) contents were obtained from A-5 application in the both tomato cultivars. B-3 and A-5 applications
were increased in N, P, and Mn contents of the fruit Pala F1 cultivar. In addition, certifiable organic bacterial fertilizer of
Azotobacter spp.( (1x10%) (A) increased in Pb, B and Cd contents of the fruit Cevahir F1 cultivar. N, P, K, Ca and Mn con-
tents of fruits increased in reduction in the concentration. Kalantari et al., (2010) reported that the application of compost
and vermicompost increased in the concentrations of P, K, Ca, Mg in the shoot. However, Mg, Pb and Zn declined with
increase in the concentration. Yildirim et al., (2010) reported that the yield, growth and nutrition of broccoli plant under

organic growing conditions significantly increased (Turan et al., 2004).
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Table 2. Effect of different bacterial fertilizers on fruit chemical contents of tomato cultivars

Treatments/Cul- N (%). P (me .kg D K (rr?g ke ™)

tivars Pala F1 glevah“ Mean Pala F1 gfvah“ Mean Pala F1 gfvah“ Mean
Control 2,36 b¥** 3,35 2,85 C** | 3444,00 c**  3800,33™  3622,17 C** n252303’33 }59646’67 20975,00 C*
A-1 2,95a 3,53 3,24 AB 351833 ¢ 4249 3883,67 BC | 20645 22258 21451,50 BC
B-1 2,85a 3,46 3,16B 352233 ¢ 4089,67 3806,00 BC | 21435,33 22343 21889,17 ABC
A-3 3,13a 3,7 3,42 AB 3899,67 ab 4311,67 4105,67 AB | 23749,67 22953,67  23351,67 AB
B-3 3,13a 3,84 349 A 4014,67 a 4446 4230,33 A 23439,33 23266 23352,67 AB
A-5 3,09 a 3,8 3,45AB 3996,67 a 443433 4215,50 A 23548,33  23986,67  23767,50 A
B-5 3,07a 3,64 3,36 AB 3688,00 be 4392 4040,00 AB | 22541,67 23621 23081,33 AB
Mean 2,94 *x* 3,62 3726,24 ¥**  4246,14 352523’24 22582,14

Treatments/Cul- Ca(mg ke ) Mg (mgke ) Fe(mgkg ™)

tivars Pala F1 (F:fvah‘r Mean Pala F1 g]evah‘r Mean Pala F1 g]evah‘r Mean
Control 8561,33 ™ 2185’33 8373,33 NS | 4444 67 a**  4919,33™  4682,00 NS 172,33 223,00 ™ 197,678
A-1 7793,67 9149 8471,33 3714,00 b 4617,33 4165,67 128 214 171

B-1 7880 8851 8365,5 3692,33 b 5055,67 4374 144 226 185

A-3 8629 9256,67 8942,83 3748,67 b 4792 4270,33 157,67 230 193,83

B-3 8465,67 9131,33  8798,5 3853,33b 4966 4409,67 152,67 239,33 196

A-5 8378,33 9002,33  8690,33 3581,00 b 4874 42275 151,33 237 194,17

B-5 8181,33 8943 8562,17 3846,67 b 4902,67 4374,67 162 251,33 206,67
Mean 826990 893104 3840,10 *** 487529 13257 31

Treatments/Cul- Mn (mg kg ) o (mg' ke Cu(mgke ) -

tivars Pala F1 glevahlr Mean Pala F1 gf vahir Mean Pala F1 gf vahir Mean
Control 26,33 b* 25,20 25,76 B¥* | 48,40 a*** 40,16 ™ 44,28 A*** 7,26 ™ 7,58 ™ 7,42 N8

A-1 31,78 a 28,37 30,07 A 39,26 b 43,38 41,32 AB 7,96 8,01 7,98

B-1 34,12 a 26,83 30,48 A 34,89d 36,71 35,80 D 7,71 7,09 7,4

A-3 35,83 a 30,33 33,08 A 38,25 be 38,07 38,16 BCD 8,13 8,75 8,44

B-3 33,83 a 29,04 31,44 A 39,40 b 43,19 41,29 AB 7,43 8,02 7,72

A-5 3445a 28,55 31,50 A 36,15 cd 37,91 37,03 CD 7,95 7,22 7,59

B-5 36,79 a 29,32 33,06 A 36,85 bed 41,22 39,04 BC 8,06 7,58 7,82

Mean 33,30 *** 28,23 39,0388 40,09 7,78 NS 7,75

Treatments/Cul- Fb (me k.g ) B (mg 'kg ) cd (n'lg ke )

tivars Pala F1 glevahlr Mean Pala F1 ]S f vahir Mean Pala F1 ]S f vahir Mean
Control 0,30 b*** 0,30 ab* %}?;3** 21,80 ab* 21,29 d** 21,54 D*** ]i;lan* 1,08 c*** 1,09 C***
A-1 0,35a 0,28 abc 0,32 A 20,13 b 24,57 be 22,35CD 1,69 a 1,78 a 1,74 A

B-1 0,30 b 0,25bc 0,27 B 20,08 b 23,49 cd 21,79 D 0,85d 0,77d 0,81 D

A-3 0,33 ab 0,32 a 0,33 A 22,75 ab 25,17 abc 23,96 BC 1,17b 1,19¢ 1,18 C

B-3 0,22 ¢ 0,23 ¢ 0,23 C 22,75 ab 26,44 ab 24,60 AB 0,84d 091d 0,88 D

A-5 0,29b 0,26 abc 0,28 B 2428 a 27,73 a 26,01 A 1,31b 1,38b 1,34B

B-5 0,23 ¢ 0,23 ¢ 0,23 C 20,22 b 22,74 cd 21,48 D 0,94 cd 0,90 d 0,92D

Mean 0,29 * 0,27 21,72 *** 24,49 1,138 1,15

A: Bacteral fertilizer of Azotobacter spp.( (1x10%); B: Bacterial fertilizer mixed of Bacillus subtilis and Bacillus megatarium (1x10”); Control: 0; A/B-
1: 1 gL;A/B-3: 3 gL!'; A/B-5: 5 gL', * P<0.05, ** P<0.01, *** P <0.00lmeans sharing similar letter are statistically not different.
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4. Conclusion

In conclusion, bacterial fertilizers that containing strains of micro-organisms mainly plant growth-promoting rhizo-
bacteria in sufficient numbers, is an environmentally safe means of converting into an acceptable source of organic matter.
Bacterial fertilizer is an excellent material for use in intensive vegetable production, as it improves yield and nutritional of
the tomato. The results of our experiment may lead to increase in organic and high quality tomato production grown in the
greenhouse conditions.

References

Aiyer, R. S., Venkataraman, G. S., & Sundara Rao, W. V. B. (1964). Effect of Azotobacter inoculation on vitamin C content of tomato. ScienceandCu-
JtllTe 30: 556, 57.

AOAC (1990). Official methods of Analysis of the AOAC. Volume 2 (No. Ed. 15). Association of Official Analytical Chemists Inc

Bangerth, F. (1976). Beziehungen zwischen dem Ca-Gehalt bzw. der Ca Versorgung von Apfel-, Birnen-und Tomatenfriichten und ihrem Ascorb-
insduregehalt. Plant Foods for Human Nutrition (Formerly Qualitas Plantarum), 26(4), 341-348.

Biger, S. (2011). Arbuskiiler mikorhizal fungus (AMF), peyniraltt suyu ve hiimik asit uygulamalarinin kavunda fide yetistiriciligi ve Fusarium solgun-
luguna etkileri. MSc, Yiiziincii Y1l University, Van, Turkey (in Turkish).

Er, C., & Basalma, D. (2008). Organik tarimdaki gelismeler. Nobel Yayin Dagitim, (1354).

Jackson, R. M., Brown, M. E., & Burlingham, S. K. (1964). Similar effects on tomato plants of Azotobacter inoculation and application of gibberel-
lins. Nature, 203(4947), 851-852.

Kodas, R. (2011). Tahillarda Organik Yetistiricilik, Ankara Universitesi Fen Bilimleri Enstitiisii, Tarla Bitkileri Anabilim Dali, Tezsiz Yiiksek Lisans
Donem Projesi.

Lott, W. L., Nery, J. P,, Gallo, J. R., & Metcalf, J. C. (1956). Leaf analysis technique in coffee research. IBEC Research Institute.

Odom, J. W. (1992). Determination of Total Boron in Plants by the Curcumin Method. Plant Analysis Reference Procedures For The Southern Region
Of The United States, 54.

Ozyazici, G., Ozdemir, O., Ozyazici, M. A., & Ustun, G. Y. (2010). Baz1 Organik Materyallerin ve Toprak Diizenleyicilerin Organik Findik Yetistir-
iciliginde Verim ve Toprak Ozellikleri Uzerine Etkileri. Tiirkiye IV. Organik Tarim Sempozyumu, 28 Haziran-1 Temmuz 2010, Erzurum,
(Poster Bildiri)

Ozer, H. (2012). Organik domates (Solanum lycopersicum L.) yetistiriciliginde degisik masura, malg tipi ve organik giibrelerin biiyiime, gelisme, verim

ve kalite iizerine etkileri. Doktora Tezi, Ondokuz May1s Universitesi Fen Bilimleri Enstitiisii, Samsun.
Tilak, K. V. B. R. (1991). Bacterial fertilizers. Indian Council of Agricultural Research; New Delhi.

Turan, M., Ataoglu, N., & Sezen, Y. (2004, October). Effects of phosphorus solubilizing bacteria (Bacillus megaterium) on yield and phosphorus con-
tents of tomato plant (Lycopersicon esculentum L.) 111. In Proceedings of third national fertilizer congress. Farming-Industry-Environment
(in Turkish) (pp. 939-945).

Yildirim, E., Karlidag, H., Turan, M., & Donmez, M. (2010). Potential use of plant growth promoting rhizobacteria in organic broccoli (Brassica
oleracea L., var. italica) production. In Ecofruit 14th International Conference on Organic Fruit-Growing. Proceedings for the Conference,
Hohenheim, Germany (pp. 227-235).

Zodape, S. T., Gupta, A., Bhandari, S. C., Rawat, U. S., Chaudhary, D. R., Eswaran, K., & Chikara, J. (2011). Foliar application of seaweed sap as
biostimulant for enhancement of yieldand quality of tomato (Lycopersicon esculentum Mill.).

Kalantari, S., Hatami, S., Ardalan, M. M., Alikhani, H. A., & Shorafa, M. (2010). The effect of compost and vermicompost of yard leaf manure on
growth of corn. African Journal of Agricultural Research, 5(11), 1317-1323.

31
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Ozet

Bu calisma ii¢ farkli iiretim odasinda ve her odada misel 6n gelisme devresinde nem degerleri %85-90, sicaklik degerleri ise 22,
24 ve 26 °C’, karpofor olusum devresindeki nem degerleri ise %80-85, sicaklik degerleri de 16, 18 ve 20 °C’ler uygulanmugtir. Her
uygulama 4 tekerriir ve her tekerriirde 3 torba olacak sekilde planlanan denemede, torba kompost yiiksekligi 8 cm olarak gerceklesmistir.

Calismada toplam verim (g), toplam mantar sayisi (adet), ortalama karpofor agirligi (g), ortalama sapka agirligi (g), ortalama sap
agirligi (g), ortalama sapka ¢ap1 (mm), ortalama sap yiiksekligi (mm) parametreleri incelenmistir.

Bu parametrelerin istatistik analiz sonucunda misel 6n gelisme sathasinda en yiiksek degerler 26 °C uygulamasinda elde edilmistir.
Karpofor olusum sathasinda ise en yiiksek degerler mantar verimi (g), mantar sayisi (adet) ve mantar sap yiiksekliginde (mm) 20 °C
uygulamasindan, karpofor agirligi (g), sap agirhigi (g), sapka kalinligi (mm) ve sap ¢apt (mm) da 18 °C uygulamasindan ve son olarak
da sapka agirligi (g) ve sapka ¢api (mm) 16 °C’de oldugu goriilmiistiir. Misel 6n gelisme ve karpofor olusum donemindeki sicakliklarin
interaksiyonunda ise mantar verimi ve mantar sayisi 26:20 °C, karpofor agirlig1 ve sapka agirlig1 24:18 °C, sap agirligi, sapka kalinligt
ve sap cap122:18 °C, sapka ¢apinda 26:16 °C ve sap yiiksekliginde ise 22:20 °C uygulamasindan en yiiksek degerler aldig1 goriilmistiir.
Anahtar kelimeler: Agaricus bisporus, mantar, misel, karpafor

Applications for different temperatures mushroom (Agaricus bisporus (Lange) Sing.) yield and its effects
on properties karpofor

Abstract

This work is the production of three different pre-chamber, and the mycelial growth stages in each room, 85-90% moisture
content, temperature values, 22, 24 and 26 ° C, karpofor circuit formation of the 80-85% moisture content, temperature values, 16, 18
and performed at 20 ° Cs. Each application is planned to be four replications and each replicate experiment three bags, compost bags
was 8 cm in height.

A total yield (g), the total number of mushrooms (pieces), the average karpofor weight (g), the average weight of a cap (g),
average stalk weight (g), the average cap size (mm), average stalk height (mm) parameters were studied .

As a result of statistical analysis of these parameters micellar pre-development stage, the highest values at 26 °C was obtained.
The highest values of the initial stage Karpofor mushroom yield (g), the number of mushrooms (pieces) and mushroom stalk height
(mm) 20 °C application, karpofor weight (g), stalk weight (g), cap thickness (mm) and stem diameter (mm) and 18 °C, and finally the
application of the cap weight (g) and the cap diameter (mm) is 16 °C was observed. Temperatures during the pre-development and
the formation of micelle interactions karpofor the number of mushrooms and mushroom yield of 26:20 °C, karpofor weight and the
weight of a cap 24:18 °C, stalk weight, stalk diameter and thickness of a cap 22:18 °C, a cap diameter 26:16, stalk height 22:20 °C was
observed that the application of the highest values.
Key words: Agaricus bisporus mushroom, mycelium, karpafor

Giris

Diinyada yenilebilen ve kiiltiirii yapilan mantarlarin yaklasik %37,8’ini beyaz sapkali mantar olan Agaricus
bisporus tirii olusturmaktadir (Isik ve ark., 2004).

Mantarlarin insan beslenmesinde 6nemli katki saglayan bir besin kaynagidir. Baz1 mantarlar da tibbi olarak
kullanilarak insanlara dogrudan faydasi olmaktadir. Mantarin &nemi son yillarda daha da artmaktadir. insan
niifusunun hizla artmasi ve tiiketim isteklerin artmasi mantar yetistiriciligin 6nemini arttirmistir. Biinyesinde
yer alan protein, karbonhidrat, yag, Ca, P, K, Fe, vitamin B1, B2, B3, B5, B7 ve C gibi besleyici 6zellikleri
barindirmasi énemli bir besin kaynagi oldugu gdstermektedir. Ayrica mantar dnemli bir diyet sebzesidir. Istatistik
verilerine gore iilkemizde mantar iiretimi 40.272 ton’dur. Iller bazinda en fazla mantar iiretimi ilk sirada 21.533
ton ile Antalya, 5.822 ton ile Burdur, 4.519 ton ile Konya ve 3.142 ile Kocaeli de yetistirilmistir (Tuik, 2017).

Tiirkiye mantar yetistiriciliginde birim alandan elde edilen verimin diisiik, girdi maliyetlerinin yiiksek olmas1
mantar fiyatlarinin da ytliksek olmasina dolayisiyla mantarin soframizda liikks yemek sinifinda yer almasina sebep
olmaktadir. Bu nedenle Tiirkiye’de mantar {iretimi daha ¢ok gelir diizeyi yiiksek olan ailelere hitap etmektedir
(Ozer ve ark., 2000).

Mantar yetistiriciligin 6nemi hizli bir sekilde artmasi baz1 yetistirme tekniklerin de gelistirilerek birim
alandan elde edilecek {irtin miktarinin arttirilmasina yonelik ¢alismalar yapilmaktadir. Bu ¢alismada da misel
ve karpofor gelisim asamasinda sicaklik degerlerinin mantar gelismesindeki etkileri belirlenmesi amaglanmustir.
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Materyal ve Yontem

Bu ¢alisma 6.11.2010 - 10.01.2011 tarihleri arasinda Selguk Universitesi Ziraat Fakiiltesi Bahge Bitkileri
Boliimiinlin mantar iiretim odalarinda yapilmigtir. Denemede kullanilan kompost ve ortii topragi Mega Tesnim
Ltd. Sti’den temin edilmistir. Ortii toprag: serilmeden 6nce %2’lik formaldehit ve %0.1°lik DDVP karisimindan
olusan ¢ozelti ile ilaglanmigtir. Misel gelismesini tamamlayan kompostlarin iizerine serilmistir.

Deneme tesadiif parseller deneme desenine gore 4 tekerriirlii ve her tekerriir de 3 torba olacak sekilde
kurulmustur. Torbalar 3 farkli sicaklik degeri ayarlanmis odalara yerlestirilmistir. Bu sicaklik degerleri misel 6n
gelisme devresinde (MG) 22, 24 ve 26 °C ile nem deri %85-90 olacak sekilde, karpofor olusum devresinde (KG)
ise sirastyla 16, 18 ve 20 °C’ye nem degeri ise %80-85 olacak sekilde ayarlanmistir. Torbalar 2 kg agirliginda ve
yaklasik 8 cm kalinliginda ayarlanarak torbalara doldurulmustur. Bu sekilde her oda da 36 adet torba olmak tizere
toplamda 108 adet torba olacak sekilde deneme kurulmustur. Denemede yetistiricilik, bakim ve hasat islemleri
Glinay (2005), Boztok (1994) ve Aksu (1995)’ya gore yapilmistir. Denemde verim (g/100kg kompost), mantar
say1s1 (adet/100kg kompost), ortalama karpofor agirlig1 (g/adet), ortalama sapka agirligina (g/adet), ortalama sap
agirligina (g/adet), ortalama sapka ¢apina (mm), ortalama sapka kalinligina (mm), ortalama sap ¢ap1 (mm) ve
ortalama sap yiikseklikleri 6l¢iilmiistiir.

Denemede elde edilen veriler JMP istatistik programindan yararlanilarak varyans analizi yapilmistir.
Verilere ait tiim ortalamalar LSD testine gore gruplandirilmigtir.

Tartisma ve Bulgular

Yapilan calismada torbalarda yetistirilen mantarlara farkli sicakliklar uygulanmasiyla iiretilen mantarlarin
verim ve bazi kalite parametreleri incelenmistir. Parametreler cizelgede verilmistir. Bu ¢izelgeler incelenecek
olursa;

1. Toplam Verim: Misel 6n gelisme sathasinda 21109 g/100kg kompost ile 26°C sicaklikta elde edilmistir.
Karpofor olusum agamasinda ise en iyi sonug 20702 g/100kg kompost ile 20°C sicaklikta elde edilmistir. Misel
on gelisme safhasi x karpofor olusum asamas sicakliklar: interaksiyonu incelendiginde en iyi sonug 26-20°C de
25758 g/100kg kompost olarak elde edilmistir (Cizelge 1). Paksoy ve ark., (2010) 8 cm kompost uygulamasinda
17263 g/100 kg kompost mantar verimi almislardir. Diger ¢calismalarda ise 100 kg kompost da verimin 15-25 kg
arasinda oldugu bildirilmektedir (Padem ve ark., 2003; Pardo ve ark., 2004; Ozdemir, 2007; Paksoy ve ark., 2008;
Peksen ve Giinay, 2009; Seymen ve ark., 2012). Bizim elde ettigimiz sonuglar ile ortiismektedir.

2. Toplam Mantar Sayisi1: Misel 6n gelisme safthasinda 776 adet/100 kg kompost ile 26°C de goriilmiistiir.
Karpofor olusum asamasinda ise en iyi sonu¢ 781 adet/100 kg kompost ile 20°C de elde edilmistir. Misel 6n
gelisme sathasi x karpofor olusum agsamasi sicaklik interaksiyonlarinin adet sayisina etkileri arasinda istatistiki
anlamda 6nemli farkliliklar bulunmus ve en iyi sonuc¢ 983 adet/100kg kompost ile 26-20°C de elde edilmistir
(Cizelge 2). Demirer ve ark., (2005) yapmis olduklar1 ¢alismada 100kg torbalardan 610-830 adet mantar hasat
etmislerdir. Bizim elde ettigimiz degerler ile ortiismektedir. Seymen ve ark., (2012) yapmis olduklari ¢alismada
elde edilen verilerin yiiksek oldugu ve bununda hasat zamani ve farkli boyutlarda hasat edilmesinden kaynaklandigi
distiniilmektedir.

3. Ortalama Karpofor Agirhgi: Misel 6n gelisme sathasindaki sicakliklar arasindaki fark istatistik olarak
onemsizdir. Karpofor gelisme asamasinda ise en iyi sonug 34.27 g/adet ile 18°C” de elde edilmistir. Interaksiyonlar
incelendigin de ise 34.94 g/adet ile 24-18°C en yiiksek deger elde edilmistir (Cizelge 3).

4. Ortalama Sapka Agirhgi: Misel 6n gelisme sathasindaki sicakliklardan 24°C 22,06 g/adet ile en iyi
sonucu vermistir, karpofor gelisme asamasinda ise 22.56 g/adet ile 16°C en iyi sonucu vermistir. Interaksiyonlar
incelendiginde 24-18°C sicaklik 23.50 g/adet ile en yiiksek degere sahiptir (Cizelge 4). Elde ettigimiz verilerde
sapka agirliginin Seymen ve ark., (2012) ve Paksoy ve ark., (2010) elde ettikleri verilere gore daha yiiksek
degerler almistir. Peksen ve Glinay (2009)’1n ¢alismasinda elde edilen degerler ile elde ettigimiz degerlerde
paralellik goriilmektedir.

5. Ortalama Sap Agirhgi: Misel 6n gelisme sathasinda sicakliklar arasindaki fark istatistik olarak dnemsiz
bulunmustur. Karpofor olusturma asamasinda ise 18°C sicaklikta 12.22 g/100kg kompostile en iyi degeri vermistir.
Misel 6n gelisme safhasi x karpofor olusum asamasi sicaklik interaksiyonlarinin ortalama sapka agirlig1 tizerine
etkisi incelendiginde ise en iyi sonug 26-20°C’ de 12.11 g/100kg kompost ile elde edilmistir (Cizelge 5). Paksoy
ve ark., (2010), Seymen ve ark., (2012) yaptiklar1 ¢aligmalara gore elde ettigimiz degerler yiiksek ¢ikmuistir.
Peksen ve Giinay (2009)’1n ¢calismasiyla paralel degerler aldig1 goriilmiistir.

6. Ortalama Sapka Capi: Misel 6n gelisme safthasinda ve karpofor olusum asamasi sicakliklart arasindaki
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fark istatistik olarak 6nemli bulunmugstur. Misel 6n gelisme sathasinda 54.18 mm ile 26°C’de, karpofor gelisme
asamasinda ise 52.37 mm ile 16°C’de en iyi gelismeyi gdstermistir. Interaksiyonlar incelendiginde ise en iyi sonug
54.18 mm ile 26-16°C’ de elde edilmistir (Cizelge 6). Bizim elde ettigimiz degerlerin yapilan diger caligmalara
gore (33-52 mm) yiiksek deger aldiklar1 tespit edilmistir (Padem ve ark., 2003; Derier ve ark., 2005; Ozdemir,
2007; Paksoy ve ark., 2008; Paksoy ve ark., 2010; Seymen ve ark., 2012).

7. Ortalama Sapka Kalinhgi: Misel 6n gelisme sathasinda uygulanan sicakliklar arasindaki fark istatistik
olarak dnemsiz bulunmustur. Karpofor gelisme agsamasinda ise 18°C sicaklik 24.31 mm ile en iyi sonucu vermistir.
Misel 6n gelisme safthasi x karpofor olusum agamasi sicaklik interaksiyonlari incelendiginde ise istatistiki agidan
onemli bir fark bulunmamuistir; fakat en yiiksek deger 24-18°C’ de 24.97 mm ile elde edilmistir (Cizelge 7).

8. Ortalama Sap Capi: Misel 6n gelisme sathasindaki sicakliklar arasindaki fark istatistik olarak 6nemsizdir,
karpofor gelisme agamasindaki sicakliklar arasindaki fark ise istatistik olarak dnemli bulunmustur. Karpofor
gelisme asamasindaki sicakliklardan 18°C, 21.19 mm ile en iyi degeri vermistir. Interaksiyonlar incelendiginde
ise 22-18°C de 21.56 mm en yiiksek degerdir (Cizelge 8). Yapilan ¢aligmalara bakildiginda ortalama sap ¢apinin
16-20 mm arasinda deger aldiklar1 goriilmiistiir (Padem ve ark., 2003; Ozdemir, 2007; Paksoy ve ark., 2008;
Paksoy ve ark., 2010; Seymen ve ark., 2012).

9. Ortalama Sap Yiiksekligi: Misel 6n gelisme sathasindaki sicakliklardan 22°C sicaklik 46.32 mm ile en
yiiksek degeri vermistir. Karpofor gelisme asamasinda ise en iyi sonug 20°C sicaklikta 46.10 mm degeri ile elde
edilmistir. Interaksiyonlar ele alindiginda ise 22-20°C sicaklikta 48.54 mm degeri ile en iyi sonug elde edilmistir
(Cizelge 9). Bizim elde ettigimiz verilerin diger ¢aligmalara (28-37 mm) gore yiiksek deger aldig1 goriilmiistiir
(Padem ve ark., 2003; Ozdemir, 2007; Paksoy ve ark., 2008; Paksoy ve ark., 2010; Seymen ve ark., 2012).

Sonug¢

Arastirmada pazarlamaya alternatif yontemlerin gelistirilmesi i¢in yaklasik 2 kg kompostta, misel gelisim
ve karpofor olusum asamasinda farkli sicakliklarda mantar verimi ve gelisimine etkileri arastirilmistir. Mantar
verimi, mantar sayis1 ve sap yiiksekliginde en yliksek degerlerin 26/20 °C uygulamalarindan elde edildigi tespit
edilmistir. Diger parametrelerde de 24/18 °C uygulamalarindan en yiiksek degerler aldiklar1 goriilmiistiir. Bu
sicaklik degerlerin uygulanabilir olduklar1 bulunmustur.

Kaynaklar

Aksu, S., 1995. Perlit, Tiif, Torf, Kepek, ve Bunlara Karistirilan Cesitli Maddelerin Mantar Misel Geligsmesine Etkisi ve Bu Ortamlar
Uzerinde Mantar Uretme Olanaklarmin Arastirilmasi. Ankara Universitesi, Fen Bilimleri Enstitiisii, Bah¢e Bitkileri Anabilim Dall,
Doktora Tezi, Ankara.

Boztok, K., 1994. Mantar Uretim Teknigi E.U. Ziraat Fak. Ofset Basimevi. [zmir.

Demirer, T., BR. Okuyucu., I. Ozer, 2005. Effect of different types and doses of nitrogen fertilizers on yield and quality characteristics
of mushrooms (Agaricus bisporus (Lange) Sing) cultivated on wheat straw compost. Journal of Agriculture and Rural Development
in the Tropics and Subtropics Volume 106, No.1, 2005, pages 71-77.

Gtinay, A., 2005. Ozel Sebze Yetistiriciligi, Cilt 2, ISBN 975-00725-2-9. [zmir.

Isik, S. E., Aksu, S., Damgacy, E., Ergun, C., Erkal, S., 2004. Mantar Yetistiriciligi. Genisletilmis 2. Baski, Yalova.

Padem, H., H. Unlii., HI. Takka, 2003. Agaricus bisporus iiretiminde agac isleme sanayi atik maddeleri ve humik asit uygulamalarinin
verim ve kaliteye etkisi. Ekoloji Cevre Dergisi, Cilt: 12, Say1:46, Syf:409-415.

Paksoy, M., O. Tiirkmen, M. Seymen, 2008. Degisen humik asit dozlarmnin kiiltiir mantarlarinda (4garicus bisporus (Lange) Sing.)
verim ve bazi karpofor 6zelliklerine etkileri. VIII Yemeklik Mantar Kongresi, 15-17 Ekim, Kocaeli, Syf: 28-40.

Pardo A., AJ. De Juan., J. Pardo., JE. Pardo. 2004. Assesment of different casing materials for use as peat alternatives in mushroom
cultivation. Evaluation of quantitative and qualitative production parameters. Spanish Journal of Agricultural Research 2 (2), 267-
272.

Peksen, A. Ve A. Giinay, 2009. Kiiltiir mantar1 (4garicus bisporus (Lange.) Sing.) yetistiriciliginde ¢ay atig1 ve bugday sap1 karisimindan
hazirlanan kompostlarin kullanimi. Ekoloji Cevre Dergisi. Cilt:19, Say1:73, Syf:48-54.

Ozdemir, M. 2007. Farkli yetistirme sistemleri ve humik asit dozlarmin kiiltiir mantarinda (Agaricus bisporus (Lange.) Sing.) verim ve
bazi kalite 6zelliklerine etkisi. SU Fen Bilimleri Enstitiisii, Yiiksek Lisans Tezi.

Ozer, 1., Demirer, T., Kaynas, K., 2000. Degisik dozdaki tavuk giibresi kompostun ve 6rtii topragi kalinligmin yemeklik mantar (Agaricus
bisporus)’da verim ve kaliteye etkisi.

Seymen, M., M. Paksoy., R. Eyice., O. Tiirkmen., 2012. Kiiltiir mantarinda (Agaricus bisporus (Lange.) Sing.) farkli kompost miktari
ile ortii topragi kalinliginin verim ve kaliteye etkisi. IX Ulusal Sebze Tarim1 Sempozyumu. Syf: 603-608.

Tuik, 2012. www.tuik.gov.tr. Erigim Tarihi: 22.11.2017.

34


http://www.tuik.gov.tr

Cizelge 1. Misel 6n gelisme sathasindaki ve karpofor olusum asamasindaki sicakliklarin toplam verime etkisi (g/100kg

kompost).
Karpofor gelisme asamasindaki
sicaklik (°C)
16 18 20 ORTALAMA
Misel 6n gelisme | 22 | 12741.5d | 20258.5b | 21716.8b 182389b
sathasindaki sicaklik | 24 | 7316.8e¢ | 17808.3 bc | 14633.5¢d | 13252.8 ¢
°O) 26 | 15887.3cd | 21683.3b | 257583 a 21109.6 a
ORTALAMA 11981.8b | 19916.7a | 20702.8 a
LSD =320.2, LSD =2320.2, LSD =4018.8

0.05 (MG) 0.05

Cizelge 2. Misel 6n gelisme safhasindaki ve karpofor olusum asamasindaki sicakliklarin toplam mantar sayisi lizerine

(KG)

etkisi(adet/100kg kompost).

0.05 (MGXKG)

Karpofor gelisme agamasindaki
sicaklik (°C)

16 18 20 ORTALAMA

Misel 6n gelisme 22 425 ef 729.3 be 812.5 ab 655.6 b

sathasindaki sicaklik | 24 2583 f 683.3 bed 550 de 4972 ¢

(°C) 26 | 591.5 cde 754.3 be 9833 a 7763 a

ORTALAMA 42490 7223 a 781.9 a
LSD =103.2, LSD =103.2, LSD, =178.8

0.05(MG) 0,05

Cizelge 3. Misel 6n gelisme safhasindaki ve karpofor olusum asamasindaki sicakliklarin ortalama karpofor agirlig1 tizerine

(KG)

0,05 (MGxKG)

etkisi (g/adet).
Karpofor gelisme agamasindaki
sicaklik (°C)

16 18 20 ORTALAMA

Misel 6n gelisme 22 30.86 ab 34.61 a 2572 ¢ 30.40 a

sathasindaki sicaklik | 24 | 31.86 ab 3494 a 30.97 ab 32.59a

(°C) 26 | 32.56 ab 3325a 28.06 bc 31.29b

ORTALAMA 31.76 a 3427 a 28.25b
LSD =2.77, LSD, 2.77, LSD =2.79

0.05 (MG) 0,05(KG) 0,05 (MGXKG)

Cizelge 4. Misel 6n gelisme safhasindaki ve karpofor olusum asamasindaki sicakliklarin ortalama sapka agirligi {izerine

etkisi (g/adet).
Karpofor gelisme agamasindaki
sicaklik (°C)
16 18 20 ORTALAMA
Misel on geligme 22 | 22.08 ab 21.72 ab 14.56 ¢ 19.45b
safhasindaki sicaklik | 24 | 22.75 ab 23.50 a 19.92 b 22.06 a
(°O) 26 | 22.86ab 21.20 ab 16.00 ¢ 20.02 b
ORTALAMA 22.57 a 22.14a 16.82 b
LSD =2.03, LSD, ;; 1« =2.03, LSD ; ) =3-51

0.05 (MG) 0.05 (KG)

Cizelge 5. Misel 6n gelisme sathasindaki ve karpofor olusum asamasindaki sicakliklarin ortalama sap agirligi lizerine etkisi

(g/adet).
Karpofor gelisme asamasindaki
sicaklik (°C)

16 18 20 ORTALAMA

Misel 6n gelisme 22 8.5d 1295a 11.50 ab 1098 a

safthasindaki sicaklik | 24 9.11 c¢d 11.72 a 11.06 abc 10.63 a

(°C) 26 | 9.72 bed 12.00 a 12.11 a 11.28 a

ORTALAMA 9.11a 12.22 a 11.56 a
LSD ):1.14, LSD =1.14, LSD, =1.97

0,05 (MG

0,05 (KG)

0,05 (MGxKG)
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Cizelge 6. Misel 6n gelisme sathasindaki ve karpofor olusum asamasindaki sicakliklarin ortalama sapka capi iizerine etkisi

(mm).
Karpofor gelisme asamasindaki
sicaklik (°C)

16 18 20 ORTALAMA

Misel 6n gelisme 22 | 51.29 abc 50.26 be 48.43 ¢ 49.99 b

sathasindaki sicaklik | 24 51.64 ab 51.03 be 48.77 bc 50.48 ab

(°C) 26 54.18 a 50.68 be 50.53 be 51.80 a

ORTALAMA 52.37 a 50.656 ab 49.25b
LSD =1.76, LSD, =1.76, LSD, 3.04

0,05 (MG)

Cizelge 7. Misel 0n gelisme safhasindaki ve karpofor olusum asamasindaki sicakliklarin ortalama sapka kalinligi tizerine etkisi

0,05 (KG)

0,05 (MGXKG)

(mm).
Karpofor gelisme agamasindaki
sicaklik (°C)

16 18 20 ORTALAMA

Misel 6n gelisme 22| 23.63a 24.85a 19.74 b 22.74 a

sathasindaki sicaklik | 24 | 23.25a 24.50 a 22.66 a 2347 a

(°C) 26 | 23.05a 23.60 a 20.24b 22.30 a

ORTALAMA 23.31a 2431 a 20.88 b
LSD =1.27, LSD =127, LSD =2.20

0.05 (MG)

Cizelge 8. Misel 6n gelisme sathasindaki ve karpofor olusum asamasindaki sicakliklarin ortalama sap ¢ap1 tizerine etkisi (mm).

0.05 (KG)

0.05 (MGxKG)

Karpofor gelisme agamasindaki
sicaklik (°C)
16 18 20 ORTALAMA
Misel 6n gelisme 22 | 18.90 be 21.56 a 18.97 be 19.81 a
sathasindaki sicaklik | 24 | 18.52¢ | 20.55ab | 20.39 ab 19.82a
°C) 26| 1922bc | 21.48a | 19.29bc 20.00 a
ORTALAMA 18.88 b 21.19a 19.55b
LSD, =1.07, LSD, =1.07, LSD, 1.85

0,05 (MG)

Cizelge 9. Misel 6n gelisme safhasindaki ve karpofor olusum agamasindaki sicakliklarin ortalama sap yiiksekligi lizerine etkisi
(mm).

0,05 (KG)

0,05 (MGXKG)

Karpofor gelisme asamasindaki
sicaklik (°C)
16 18 ORTALAMA
Misel 6n gelisme 22 4246 ¢ 47.96 ab 48.54 a 46.32 a
safhasindaki sicaklik | 24 42.09 ¢ 4247 ¢ 42.05¢ 42.21b
(°C) 26 | 43.88abc | 43.55bc | 47.72 ab 45.05 a
ORTALAMA 42,81b 44.66 ab | 46.10a
LSD =2.79, LSD =2.79, LSD =4.83

0,05 (MG)

0,05 (KG)

0,05 (MGXKG)
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Abstract

Gypsophila species are considered to be one of the most important alternatives to diversification of products in
the cut flower sector. Despite the rich plant diversity in Turkey flora, the studies on taxonomic and plant characteristics of
naturally grown Gypsophila species are insufficient. The study was planned to reveal the viability and germination char-
acteristics of the seeds obtained from the genotypes selected from the natural Gypsophila population in Erzurum-center.
According to the results obtained, the average 72.56 % seed viability and germination rate of 46.99 % were determined. The
average germination speed, germination index and germination energy of vernalized Gypsophila seeds were determined as
2.09 day, 42 day and 53.15 % at the optimum temperature conditions, respectively. 53.15 % of the seeds germinated in the
7th day. These results and germination rate results were parallel to each other. Significant differences in seed viability and
germination characteristics were observed among the collected natural populations. It may be possible to use the specie in
the ornamental plant industry through the application of breeding and improved growing techniques with the results of our

study had the characteristics of pre-study.

Keywords: Germination energy, Germination index, Gypsophila, Natural population

1.Introduction

Gypsophila species are considered to be one of the most important alternatives to diversification of products in the
cut flower sector. Davis (1974) and Giirtanin (1975) reported that Gypsophila, having about 50 species and varieties in our
country is common in the arid regions of Internal Anatolia region and in neighboring regions, especially in Eastern Ana-
tolia, and grows up to 2000 m altitude. Used as cut flowers fresh and dry of G. paniculata species, it is noted as one of the
indispensable elements of the arrangement and bouquet in the domestic market (Karagiizel and Altan, 1999; Karagiizel and
Ortagesme, 2000).

Gypsophila cultivars are used both as a cut flower sector and as a design plant in landscape studies in Turkey,
but a large number of naturally grown Gypsophila species have not yet used as ornamental plants (Huber-Morath, 1967;
Karagiizel et al., 1992).

It is becoming increasingly important evaluating of plants in many countries own flora, to expand their production
areas by cultivated the new species and use them in landscaping studies. Despite the rich plant diversity in Turkey flora, the

studies on taxonomic and plant characteristics of naturally grown Gypsophila species are insufficient (Ozgelik et al., 2008).

In this study, the viability and germination characteristics of the seed samples taken from the genotypes selected from
the natural Gypsophila population in Erzurum-center were determined. It may be possible to use the specie in the orna-

mental plant industry through the application of breeding and improved growing techniques with the results of our study.
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2.Materials And Methods

2.1. Plant materials

In this study, seeds obtained from genotypes selected from natural Gypsophila population in Erzurum-Center were
used as plant material. During the flowering periods of the plants, the places where the Gypsophila genotypes grown in the
center of Erzurum were determined and then the seeds matured from the 30 genotypes in the populations in these areas were
collected. These seeds were allowed to dry at ambient conditions until the appropriate moisture and then cleaned. The seeds

were waited at 4 °C in 1 month for vernalization need (Moruno et al., 2011).

2.2. Methods

Tetrazolium test: The dyeing solution used for the tetrazolium chloride (TTC) test was prepared according to the
method of Patil and Dadlani, (2009). As 3 replications, 50 seeds were kept in water at 20-25 ° C for 24 hours, and then pre-
pared for dyeing. At the end of 24 hours, seed coats of the seeds were removed and the seeds were kept in 1.0 % TZ solution
for 4 hours. After these treatments, the seeds were taken from the TZ solution, rinsed in cold water and examined. The seeds
were determined to be live or non-live depending on the dyeing situations (Akbudak and Basay, 2009; Santos et al., 2007).
Seeds are called live if the embryo is all stained equally, if there is slight damage to the radicle tip (up to 2/3 of the radicle
tip), or if the cotyledons are 50% or more stained (ISTA, 2003, 2007).

Germination studies: Surface sterilization of the seeds was provided with 1% sodium hypochlorite prior to the
germination tests. Germination tests were carried out in the dark using an drying oven which can be adjusted to the planned
temperature values with a sensitivity of = 1 © C in the Horticulture Department laboratories. 11 cm polystyrene petri dishes
were used and 50 seeds were placed on two sheets of filter paper in each petri dish. The experiment was made based on a
completely randomized design. The number of seeds germinated each day during the germination experiment was taken.
Germination study was carried out 14 days (ISTA, 1996). The average seed viability, germination rate, the average germi-
nation speed, germination index ((Alvarado et al., 1987; Ruan et al., 2002; Atik et al., 2007; Carpycy et al., 2009). and ger-
mination energy (Karagiizel, 2003) were determined. All data in the present study were processed by SPSS and the means
were separated by Duncan’s multiple range tests. The data of percentage were transformed using by arcsine values prior to

statistical analysis.

3. Results and Discussion

An average of 72.56 % viability was detected in the TTC test performed when Table 1 was examined. This study
includes procedures for increasing in the accuracy rate and clarifying the details of the method by determining the viability
rates of the seeds obtained from the genotypes selected from the natural Gypsophila populations of Erzurum-center in order
to estimate the seed viability quickly and accurately. In various studies, researchers used tetrazolium method to determine
seed viability (Santos et al., 2007; Nery et al., 2007; Chamma and Novembre 2007).

Table 1. Viability rates (%) determined by TTC test seeds of collected from the natural Gypsophila (Gypsophila sp.) popu-

lation in Erzurum

Genotype no Seed viability rate (%) | Genotype no Seed viability rate (%)
Genotype 1 76.67 2bedefe Genotype 21 7333 abedefe

Genotype 10 56.67 cdefe Genotype 22 70.0( bedefe

Genotype 11 36.67 ¢ Genotype 23 86.67 @ed

Genotype 12 93.33 Genotype 24 7333 abedefe

Genotype 13 83.33 abedef Genotype 25 66.67 bedefe

Genotype 14 53.33 defe Genotype 26 63.33 bedefe

Genotype 15 83,33 abedef Genotype 27 83.33 abede
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Genotype 16 96.67 ° Genotype 28 4333
Genotype 17 83.33 abedef Genotype 29 53.33 defe
Genotype 18 73.33 abedefe Genotype 3 50.00
Genotype 19 96.67 Genotype 30 53.33 dfe
Genotype 2 80.00 abedef Genotype 4 90.00 2bcd
Genotype 20 86.67 abede Genotype 5 56.67 cdete
Genotype 6 80.00 abedef Genotype 8 90.00 @*
Genotype 7 66.67 bedete Genotype 9 76.67 abedet
Mean 72.56 ***

*P<0.05, ** P<0.01, *** P<0.001 means sharing similar letter are statistically not different.

Germination rate of the seeds obtained from the genotypes selected from the natural Gypsophila population in Erzu-

rum-center was found statistically (p<0,001) significant. Average germination rate was reported as 29.04%. Mean germi-

nation speed was not statistically significant (p> 0.05). The germination index (GI) was statistically significant (p <0.001)

while the mean GI was 22.42. The germination energy of collected seeds (p <0.001) was found statistically significant while

the mean germination energy was determined as 53.15% (Table 2).

Table 2. Germination characteristics of the seeds obtained from the genotypes selected from the natural Gypsophila (Gyp-

sophila) population in Erzurum
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Genotype no Germination  The average germination ~ Germination index Germination ener-
rate (% ) speed (day) (GD gy (GE) (%)
Genotype 1 37.20 ghi 1.65 12.00 ghij 36.67 fgh
Genotype 2 39.15 fghi 2.20 16.33 efghij 40.00 fgh
Genotype 3 63.55 ab 1.83 29.33 bede 80.00 ab
Genotype 4 58.26 bed 2.30 80.67 a 72.00 be
Genotype 5 46.92 defg 2.85 29.67 bede 51.67 def
Genotype 6 56.92 bed 2.17 30.00 bede 70.00 be
Genotype 7 59.71 be 1.70 24.67 bedefg 73.33 be
Genotype 8 77.72 a 1.61 28.00 bedef 93.04 a
Genotype 9 64.70 ab 1.74 28.33 bede 81.67 ab
Genotype 10 42.12 efgh 2.04 18.33 cdefghi 45.00 efg
Genotype 11 53.22 bede 1.91 22.33 bedefgh 63.82 bed
Genotype 12 32.14 hi 2.99 16.67 defghij 28.33 gh
Genotype 13 59.51 be 1.63 24.00 bedefgh 73.33 be
Genotype 14 58.93 bed 1.66 24.33 bedefg 73.33 be
Genotype 15 65.00 ab 1.76 29.00 bede 80.00 ab
Genotype 16  61.22 abc 2.11 33.67b 76.67 abc
Genotype 17 58.93 be 2.16 31.67 be 73.33 be
Genotype 18 37.45 ghi 2.27 16.67 defghij 37.28 fgh
Genotype 19 49.92 cdef 1.85 21.67 bedefgh 58.33 cde
Genotype 20  35.50 ghi 1.87 11.33 ghij 34.21 fgh
Genotype 21 42.09 efgh 1.85 18.33 cdefghi 45.00 efg
Genotype 22 34.75 ghi 2.39 13.33 fghij 32.50 gh
Genotype 23 28.111j 2.09 15.33 efghij 22.50 hi
Genotype 24  38.91fghi 2.33 17.00 cdefghij 39.60 fgh
Genotype 25  37.75 fghi 2.10 9.33 hij 37.50 fgh
Genotype 26  55.28 bed 2.81 31.33 bed 66.67 bed




Genotype 27  55.82 bed 1.97 29.33 bede 68.33 bed
Genotype 28  19.32 jk 2.39 4.00 ij 11.11 i
Genotype 29 1045k 2.17 3.33; 5.00]
Genotype 30  29.04 ij 2.33 10.00 ghij 24.17 hi
Mean 46.99 *** 2.09 s 22.42 *** 53.15 ***

*P<0.05, ** P<0.01, *** P <(0.001means sharing similar letter are statistically not different.

Sivritepe (2011) reported that any seed can include live and dead tissue may or may not be the germination ability.
The findings of our study were compatible with these results. In addition, Schmidt (2000) reported that the TTZ test gave a

higher percentage of seed viability than the percentage of germination in general.

4. Conclusion

In conclusion, significant differences in seed viability and germination characteristics were observed among the
collected natural populations. In the ornamental plants sector, the use of natural species is of great importance in ensuring
plant adaptation and environmental quality. It may be possible to use the specie in the ornamental plant industry through the
application of breeding and improved growing techniques with the results of our study. For this reason, in the light of the

results obtained in the research, more extensive studies can be made for this species.
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O-11 Solanaceae Familyasindaki Sekonder Metabolitler ve Nikotin Hakkin-
da Bir Inceleme

Kenan S6nmez', Sekiire Sebnem Ellialtioglu?

! Eskisehir Osmangazi Universitesi, Ziraat Fakiiltesi, Bahge Bitkileri Boliimii, Eskisehir, Tiirkiye

2 Ankara Universitesi, Ziraat Fakiiltesi, Bahge Bitkileri Boliimii, Ankara, Tiirkiye

Insan niifusu hizla artarken yeterli ve kaliteli beslenme icin gerekli olan gida talebi de artmaktadir. Meyve ve sebzeler
yliksek besin degerine sahip, vitamin, mineral madde, lif ve fitokimyasallarin iyi bir kaynagi olup disaridan ilave alinan
vitamin ve antioksidanlardan ziyade dogal olarak tiiketmek daha 6nemlidir. Toplum bilincinin gelismesine bagl olarak
“Fonksiyonel Gida” kavrami hayatimiza girmistir. Sebze ve meyveler igerdikleri sekonder metabolitlere ve bu metabo-
litlerin oranlaria gore fonksiyonel gida degeri kazanmaktadir. Sekonder metabolitler tiirlerine ve bitkilerde bulunan mik-
tarlarina gore anti kanserojen, kanserojen, mutagen veya toksik olabilmektedir. Sekonder metabolitler bitkilerde, patojen,
viriis ve boceklere karsi savunma mekanizmasi olusturmada 6nemli gorev iistlenmektedirler. Ayrica ¢icek tozlarmin veya
tohumlarin taginmasi i¢in bocekleri ¢eken 6zellikte de olabilmektedir. Diinyada ve iilkemizde sebze olarak en ¢ok iiretim ve
tilkketimi yapilan sebzelerden domates, patates, biber ve patlican Solanaceae familyasina aittir. Solanaceae familyasi tarim,
ekonomi ve farmakolojik a¢idan énemli bir familya olup, yapisinda bulundurdugu sekonder metabolitler nedeniyle saglik
bakimindan yararl olabilirken, bazen de nikotin gibi toksik olabilecek bilesiklere sahiptir.

Nikotin, Solanaceae familyasi bitki tlirlerinde farkli miktarlarda olmakla birlikte var oldugu bilinen bir sekonder metabo-
littir. Alkaloidler sinifinda yer alan ve toksik bir madde olan nikotin, organik tarimda insektisit olarak da kullanilmaktadir.
Nikotin igerigi, en fazla tiitiinde bulunmakta olup ¢ok daha diisiik konsantrasyonlarda ¢ayda ve Solanaceae familyasi-
na ait diger bitki tiirlerinde de mevcuttur. Solanaceae familyas: i¢inde yaygin olarak tiiketilen sebzeler nikotin icerikleri
bakimindan patlican, patates, domates ve tatli biber seklinde siralanmaktadir. Taze patates, domates ve tath biberde 10 pg/
kg’n altinda nikotin tespit edildigi halde, bu miktar patlicanda 100 pg/kg olarak belirlenmistir. Gidalarla alinan nikotin
miktarinin ortalama 1.1-1.3 pg/giin oldugu kayitlarda yer almaktadir. Sindirim yolu ile alinan nikotinin yaklasik %60-70
oraninda karacigerde parcalandig1 bilinmektedir. Bu nedenle solunum yolu ile alinan nikotinin etkisinden farkli olarak,
sindirim yolu ile alinan nikotinin insan saglig1 i¢cin olumsuz etki yapmayacagi ifade edilmektedir.

Anahtar Kelimeler: Nikotin, Sekonder Metabolit, Solanaceae, Tiitiin, Patlican

A Study on Secondary Metabolites and Nicotine in the Family of Solanaceae

Kenan S6nmez', S. Sebnem Ellialtioglu?

"Eskisehir Osmangazi University, Faculty of Agriculture, Department of Horticulture, Eskigehir
2Ankara University, Faculty of Agriculture, Department of Horticulture, Ankara

Rapid population growth is accompanied by increasing food demand to ensure adequate and balanced nutrition. Fruits and
vegetables have high nutritional value and are good sources of vitamins, minerals, fiber and phytochemicals. A healthy diet
high in fruits and vegetables is superior to taking vitamin and antioxidant supplements. The concept of “functional food”
has been promoted with increasing public awareness. The functional food properties of vegetables and fruits are determined
by their content of secondary metabolites and their proportions. Secondary metabolites may act as anti-carcinogenic, car-
cinogenic, mutagenic or toxic agents depending on their composition and quantity in plants. Tomato, potato, pepper and
eggplant which are the mostly produced and consumed vegetables in Turkey and worldwide also belong to Solanaceae
family. The Solanaceae is an agriculturally, economically and pharmalogically important family. While the Solanaceae
contains health beneficial compounds as secondary metabolites, it also contains potentially toxic compounds like nicotine.

44



Nicotine is a secondary metabolite that exists in varying quantities in Solanaceae family of plants. It is a member of the
alkaloid family of compounds and a toxic substance, which is also used as insecticide in organic agriculture. Nicotine is
found predominantly in tobacco and in much lower quantities in tea and Solanaceae family of plants. In accordance with
their nicotine content, commonly consumed Solanaceae family vegetables are listed as eggplant, potato, tomato and sweet
pepper. The nicotine levels in fresh potato, tomato and sweet pepper are below 10 ng/kg while they can increase up to 100
ug/kg in eggplants. Nicotine intake by food ranges between 1.1-1.3 pg/day. 60-70% of the nicotine in the digestive track is
metabolized in the liver. Hence, nicotine intake through digestive track is reported not to have as much harmful effects as
those induced by nicotine intake through respiratory track.

Key Words: Nicotine, Secondary Metabolite, Solanaceae, Tobacco, Eggplant

Fonksiyonel Gida ve Solanaceae Familyasi

Beslenme ve saglik arasindaki iliski eskiden beri bilinmektedir. Yaklagik 2500 y1l 6nce Hipokrat “yiyeceklerinin ilacin ol-
masina ve ilacimin yiyecekler olmasina izin ver” diyerek bitkilerin saglik {izerine etkilerine dikkat cekmistir. Ancak saglik
ile besinler arasindaki iliski yukarida belirtilen 6zlii ifadeyi dogrular nitelikte, giiniimiizde tekrar 6nem kazanmaya baslamis
ve besin olarak tiiketilen yiyeceklerin saglik iizerine etkileri yeniden ve yogun bir sekilde arastirma konusu olmustur. Besin
olarak tiiketilen bitkiler yapraklari, meyvesi, yamru ve govdelerinde bulundurduklari birtakim fitokimyasal maddeler ile bu
ozelligi gostermektedir. Bitkiler igerdikleri biyoaktif maddelerin (karotenoidler, fenolik bilesikler, fitosteroller, fitostanoller,
organik siilfiirlii bilesikler, sindirilemez karbonhidatlarin varligina gore deger (fonksiyonel gida) kazanmaktadir.

Meyve ve sebzeler yiiksek besin degerine sahip, vitamin, mineral madde, lif ve fitokimyasallarin iyi bir kaynagidir ve
ortalama giinde 500 g meyve, sebze tiikketimi saglik agisindan gereklidir. Disaridan ilave alinan vitamin ve antioksidan-
lardan ziyade dogal olarak tiiketmek daha 6nemlidir (Asmah et al., 2007). Ozellikle de ¢ig olarak tiiketilen sebzeler, kanser
ve kardiyovaskiiler gibi kronik hastaliklarin goriilme sikligini azaltarak gengligi tesvik edebilmekte ve saglik durumunu
iyilestirebildigi bilinmektedir (Bazzano et al., 2002; Riboli and Norat, 2003).

Giliniimiizde sebze ve meyvelerin hastaliklar 6nleyici ve tedavi edici 6zelliklerin daha geri planda kalmasi, saglik alaninda
tedavi edici teknolojilerin daha 6n planda olmasindan kaynaklanmaktadir (Appendino ve Scalfi 2003).

Solanaceae familyasi, diinyanin iliman ve tropikal bolgelerine yayilmis yaklagik 1400 tiirden olusan glikoalkaloidler for-
mundaki steroidal glikozitlerce zengin ¢ok biiyiik bir gruptur (Shabana et al., 2013). Asagida, bu grup i¢inde sebze olarak
tarimi yapilan, ekonomik énemi olan 4 tiire ait fonksiyonel 6zelliklere kisaca deginilmistir.

Patates

Patates Solanaceae familyasi icinde 382 milyon ton ile diinyada, iiretimi en fazla yapilan sebzedir (Anonymous, 2017).
Patates uygun sartlarda uzun siire muhafaza edilebilme imké&ni olmasinin yani sira doyurucu olma &zelliginden dolay1
ozellikle gelir seviyesi diisiik toplumlarda biitiin bir y1l boyunca yogun bir sekilde gida olarak tiiketilmektedir. Yaklasik bir
patates yumrusunun %80°1 su, %20’si kuru maddedir, kuru maddenin de %16.9°u karbonhidrat, %2’si protein, %0.1°1 lipid,
%1°1 kiil’den olusmaktadir. Ayrica vitamin C, B, B,, B, vitaminleri, pantotenik ve folik asit bulunmaktadir. Patates (80
kcal) bilinenin aksine piring (364 kcal), bugday (332 kcal) ve misirdan (96 kcal) daha az enerjiye sahiptir. Yiiksek oranda
lif igermesinden dolay1 kalinbagirsak problemleri, kolon kanseri, diyabet, kardiyovaskiiler hastaliklarda oldukca olumlu
etkiye sahip oldugu bilinmektedir. Diizgiin bir kalin bagirsak islevi i¢in icerdigi liflerden dolay1 giinde 40 g patates tiiket-
ilmesi onerilmektedir. Patates suda ¢oziinebilir vitaminler agisindan da oldukc¢a zengin bir yapiya sahiptir (Woolfe, 2009).

Domates

Domates diinyada (Solanum lycopersicum L.) 171 milyon ton {iretim ile Solanaceae familyasi i¢cinde patatesten sonra ikinci
sirada yer almaktadir (Anonymous, 2017). Domates, taze tiiketimin yani sira sos, ketcap, sal¢a ve kurutularak biitiin yil
boyunca tiiketilmektedir. Ulkemizin sahip oldugu iklimsel 6zelliklerden dolay1, domatesin 4 mevsim taze olarak tiiketilme
imkan1 da mevcuttur.
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Domates meyvesinin igerik olarak yaklasik %93-95’1 su, %5-7’si de inorganik bilesikler, organik asitler (sitrik asit ve malik
asit), alkolde ¢oziinemeyen kat1 maddeler (proteinler, seliiloz, pektin, polisakkaritler), karotenoidler ve lipitlerden olustugu
ifade edilmektedir (Petro-Turza, 1987). Olgun domates meyvesi potasyum bakimindan zengin; organik asitler, vitamin A
ve C bakimindan ise 6nemli bir besin kaynagidir (Moreno et al., 2008). Olgun taze domates meyvesinde, yiiksek miktar-
da glukoz ve fruktoz, eser miktarda da sakaroz pektinler, ksilanlar, arabinoksilanlar, selilloz bulunmakta, polisakkaritler
acisindan zengin bir {irlin niteligi kazanirmaktadir. Taze domates meyvesinin suyunda, organik asit olarak en fazla sitrik
asit, bir miktar da malik asit bulunurken, oran1 en yiiksek aminoasit olan glutamik asiti (%45) daha az seviyelerdeki aspartik
asit izlemektedir (Gould, 1983; Yilmaz, 2001).

Domatesin rengi veren metebolitlerden likopen kirmizi renkten, B-karoten sarimsi renkten sorumludur (Dorais et al., 2001).
Likopenin antioksidant 6zelligi olduke¢a yiiksek olup, prostat kanserini 6nledigi (Gann et al., 1999), kanser ¢esitleri gibi
dejeneratif bozukluklara karsi koruyucu etki yaptigi, serbest oksijen radikallerini zararsiz hale getirdigi, kardiyovaskiiler
hastaliklarda da koruyucu etki yaptig1 bilinmektedir (Kok, 2011). Likopenin antioksidant 6zelligi sayesinde bir¢ok kanser
tiirli ve kalp hastaliklarinin 6nlenmesinde rol oynadigina iliskin ¢ok sayida bilimsel ¢aligmaya rastlanmaktadir (George et
al., 2004; Adams et al., 2005; Kuti ve Konuru, 2005; Brandt et al., 2006; Helyes et al., 2006; Rao ve Rao, 2007; Pernice et
al., 2010).

B-karoten, viicutta kan ve dokularda bulunan temel karotenoidler arasinda yer almakta olup A vitaminine doniisebilmekte-
dir. Vitamin A eksikligi onemli saglik sorunlaria yol agan hastaliklara neden olabilmektedir. B-karoten igerikli ilaglar, A
vitamini eksikliginden kaynaklanan ve 6liimciil olabilen bu hastaliklarin tedavisinde etkili olmaktadir (West et al., 1999).
Saglik icin faydali olan fitokimyasallardan tokoferol ve flavonoidler domateste bulundugu i¢in domates iiriinleri de fonksi-
yonel gida olarak adlandirilmaktadir (Fraser et al., 2009).

Pathican

Patlican (Solanum melongena L.) 50 milyon ton iiretim kapasitesi ile Solanaceae familyasi iginde {i¢iincii sirada en fazla
tiretilen sebze konumunda olup (Anonymous, 2017), diinya iizerinde ‘aubergine’ ve ‘brinjal’ isimleri ile de bilinmekte-
dir (Chen and Li, 2003; Pugalendhi et al., 2010). Patlican ¢ok yillik bir bitki olmasina ragmen, ticari olarak yetistiricilik
bakimindan tek yillik bir bitkidir. ingilizcedeki ‘eggplant’ ismi, baz1 tiplerindeki meyvelerin tavuk yumurtasina benzeme-
sinden kaynaklanmaktadir (Talhouni, 2014). Kiigiik yuvarlak veya oval meyveler taze olarak i¢i oyulduktan sonra degisik
karigimlarla doldurularak (dolma) tiikketildigi gibi kurutularak da tiiketilebilmektedir. Uzun silindirik meyveli olan meyveler
ise kizartma, kozleme i¢in kullanilirken iri oval yapili meyveler kozleme veya kizartma yapiminda kullanilmaktadir (Akinet
et al., 2004; Demir et al., 2010; Tiimbilen et al., 2011). Patlicana mor rengini veren antosiyanin yapisindaki ‘nasunin’ gii¢lii
bir antioksidandir. Nasunin, kotii huylu (LDL) kolesteroliin neden oldugu bilinen kalp hastaliklar1 ve inme riskinin artmasi-
na yol agan serbest radikal olusumunu bloke etmektedir.

Patlicanin icermis oldugu fenolik bilesikler, kafeik asit ve klorojenik asit, serbest radikalleri ortamdan uzaklagtirarak hiicre-
lerin kanserden korunmasina yardimci olmaktadir (Mars, 2004; Hedges and Lister, 2007; Kades et al., 2013).

Patlicanin yapraklar1 agri kesici, ¢igek sap1 antioksidant ve meyvesi ise sakinlestirici, sindirime yardime1 olma 6zelligine
sahiptir (William, 2012). Hindistan’da seker hastaligi, kulak iltihabi, dis agrisi, kolera, bronsit, astim gibi bir¢cok hastaligin
tedavisinde patlican meyvesinin lapasi veya bitkinin bir¢ok kismindan elde edilen suyun kullanildig1 bilinmektedir (Kashy-
ap et al., 2003; Sekera et al., 2007; Demir et al., 2010; Boyaci, 2008).

Patlican diisiik kalorili, yag ve sodyum igerigi az, protein ve nisastaca zengin, lif oran1 yiiksek ve yaklagik yapisinda %90 su
igeren bir sebzedir. Bu 6zellikleri nedeniyle obeziteyle miicadelede kullanilan sebzelerin baginda gelmektedir (Mars, 2004;
Boyaci, 2008). Patlicanin igerdigi zengin organik asitler, mineral maddeler, fenolik ve antioksidan bilesikler nedeniyle in-
san saglig1 bakimimdan 6nemi son yillarda daha da iyi anlasilan fonksiyonel bir gida oldugu kabul edilmistir (Amadi et al.,
2013).

Biber

Biber (Capsicum annuum L.) 463 bin ton iiretim miktari ile Solanaceae familyasi i¢inde iiretim bakimindan doérdiincii sira-
dadir (Anonymous, 2017). Tatli ve ac1 olarak iki grupta toplanan biberin anavatanin Orta Amerika ve Meksika oldugu kabul
edilmektedir. Biber besin degeri agisindan énemli sebze tiirlerinden biridir. Yesil, kirmizi ya da pismis olarak tiiketildiginde
bu besin igeriklerinde farkliliklar goriilebilmektedir. Ancak genellikle kirmizi meyvelerin besin icerigi biraz daha yiiksektir.
100 g taze biberde yaklasik olarak su % 91-93, kuru madde % 7-9, seker % 3-4, karbonhidrat %4-6, protein % 0.8-1.2, yag

46



% 0.2-0.9, vitamin C 120-220 mg’dir. Biber mineral madde igerigi bakimindan zengin bir tiir degildir, ancak insan beslen-
mesi acisindan 6nemlidir (Salk et al., 2008).

Biinyesindeki yag, pigmentler, resin, protein, seliiloz, mineral madde ile insan saglig1 iizerinde 6nemli etkisi bulunan bir¢ok
Capsicum tiirii ayrica vitamin E ve provitamin A (karoten) kaynagidir. Biberde acilik veren bir alkaloid olan capsaicin
(C,(H,,NO,) maddesi bulunabilmektedir. Beslenme agisindan olduk¢a 6nemli olan aci biber, kirmizi renk pigmenti olan
capsanthin igerir. Yapilan ¢alismalar sonucunda capsaicin maddesinin kanserli hiicrelerin gelisimini engelledigi, ac1 biberin
yogun olarak tiiketildigi bolgelerde diisiik kanser oraninin aci biber tiikketimine baglandigi, 6zellikle kolon, mide, dolasim
sistemi ile ilgili kanser tiirlerinin biber tiiketiminin az oldugu bdlgelerde gore daha diisiik oldugu belirlenmistir (Archer and
Jones, 2002).

Capsaicin’in kan dolagimini diizenledigi bu sayede kalp krizi riskini azalttig1 ve bu etkinin 6zellikle kan hiicreleri tizerinde
meydana getirdigi sicaklik artisindan kaynaklandigi bildirilmistir. Bu madde ayrica siniizit, alerjik belirtileri ve bas agrisini
1c1 etkilere de sahiptir. Ilag sanayinde kullanilan capsaicin farkli amaglara yénelik sprey iiretiminde hammadde olarak
degerlendirilmektedir. Biberin yapisinda gii¢lii bir antioksidan olan ve bir¢ok sebzede bulunmayan veya ¢ok az miktarda
bulunan selenyum bulunmaktadir. Yapisinda bulunan karotenoid pigmentleri (alfa ve betakaroten) biberde sari, yesil ve
kirmizi rengin olusmasini saglar. Biber taze olarak tiiketilmesinin yani sira, kizartma, kozleme, pisirme, i¢i doldurularak
(dolma), salga, tursu, aci1 sos, ketgap, konserve yapiminda, konsantre domates gorbalar1 ve hazir ¢orbalar, tarhana, sucuk,
pastirma yapiminda, ¢ocuk mamalari, yesil zeytinlerin i¢inde, bazi peynirlere renk ve tat vermek amaciyla, kurutularak,
dondurulmus gida, toz ve pul biber, boya ve ilag sanayi olmak lizere bir¢cok alanda kullanilmaktadir (Bozokalfa, 2002).

Sekonder Metabolitler ve Solanaceae Familyasi

Besin olarak tiiketilen sebzelerin igerikleri {izerine yapilan ilk ¢aligmalar tat ve kalite parametrelerinin belirlenmesinde
kullanilan, daha ¢ok protein, seker, lipid gibi makro besin elementleri ile mineral ve vitamin gibi mikro elementler iizerine
olup sekonder metabolitler gbz ardi edilmistir. Yeni teknik ve yontemlerin gelistirilmesi ile gorsel ve duyusal olarak tespit
edilemeyen ancak saglik yoniinden de 6nemli olan sekonder metabolitlerin varlig: tespit edilmistir. Baslangicta sekonder
metabolitlerin saglik yoniinden 6nemi ihmal edilmekle birlikte bazi sebze ve meyveler tedavi amagli kullanilagelmistir.
Gilinlimiizde Pakistan, Hindistan gibi uzak dogu tilkelerinde bitkilerin hastaliklarin tedavisinde etkin bir sekilde kullanildig:
bilinmektedir (Demir et al., 2010; Gul et al., 2011).

Sekonder metabolitler canli organizmalarda hayati dneme sahiptir (Demain and Fang, 2000). Uzun yillar 6nce sekonder
metabolitler hiicresel atik olarak degerlendirilmekteydi. Ancak son dénemde yapilan ¢alismalar sonucunda sekonder me-
tabolitlerin yiiksek oranda ATP iiretiminde gerekli oldugu, bu metabolitlerin islevsiz olmadigi goriilmiistiir (Taiz and Zeiger,
2002; Wink, 1999).

Sekonder metabolitlerin bitkiler alemindeki dagiligi sinirli olup bu 6zellikleri ile primer metabolitlerden ayrilirlar. Sekonder
metabolitler ayn1 familya ya da yakin tiirlerde, o tiire 6zgii kimyasal bilesikler seklinde goriiliirken primer metabolitler
bitkiler aleminin tiim bireylerinde bulunur. Sekonder metabolitlerin ilag hammaddesi, zehir, tatlandirici gibi 6zelliklerinin
onem kazanmasi ile arastirmacilar agisindan daha cazip hale gelmistir (Taiz and Zeiger, 2002).

Sekonder metabolitler bitkilerde, patojenler, viriisler ve boceklere karsi savunmada olduk¢a 6nemli gorevleri vardir ve ayni
zamanda ¢igek tozlarinin veya tohumlarin taginmasi igin bocekleri ¢eken 6zellikte de olabilmektedir (Yazaki, 2006; Wink,
1999). Fenolik bilesikler, terpenler ve azotlu bilesikler olarak {i¢ ana grup altinda incelenen sekonder metabolitler, abiyotik
stres faktorlerine karsi savunmada da etkilidir (Taiz and Zeiger 2002).

Solanaceae familyasi tarim, ekonomi ve farmakolojik agidan 6nemli bir familya olup, yapisinda bulundurdugu alkaloidler
antienflamatuvar, antihepatotoksit, antialerjik, sakinlestirici, kas gevsetici, idrar soktiiriicii gibi 6zellikleriyle yararli ola-
bilirken, bazen de azotlu bilesikler altinda yer alan ve alkaloid sinifinda olan nikotin gibi sekonder metabolitler nedeniyle
toksik olabilecek risklere sahiptir (Kirsoy, 2006).

Solanaceae familyasi i¢inde yer alan tiitiinde bulunan nikotin saglik yoniinden birgok arastirmaya konu olurken tiitiin
haricinde yaklasik 12 degisik familyada da degisik oranlarda nikotin bulunmus olup bunlarin ¢ogu gida olarak tiiketilen
bitkilerdir. Bir tek sigarada bulunan nikotin yaklasik 8-9 mg olup bunun 1 mg’1 sigara igen kisi tarafindan alinmaktadir.
Oysaki ayni miktarda nikotin, sebzeler i¢inde 100 pg ile en yiliksek oranda i¢erdigi belirlenen patlicandan yaklasik 10 kg,
domatesten 20 kg tiiketildigi zaman ancak biinyeye alinabilmektedir. Bunun yani sira diyet yolu ile sebzelerden alinan niko-
tinin %70 oranindaki biiyiik bir kismi sindirim sisteminde ve karaciger tarafindan etkisiz hale getirilmektedir (Appendino
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and Scalfi, 2003).

Nikotin insan viicuduna agiz, deri ve sindirim yolu ile alinmaktadir (Y1ildiz, 2004; Rang et al., 1999). Nikotin solunum ile
%60-80 oraninda alinirken, hiicre igine girisi pH’nin yiiksekligi ile azalmaktadir. Sindirim yolu ile alinan nikotin, en fazla
ince bagirsaktan alinmaktadir (Karaconji, 2005). Nikotinin, el ile tiitiin hasad1 yapan tarim is¢ilerinde de toksisiteye sebep
oldugu bildirilmistir (Furbee and Wermuth, 1997).

Nikotin, Solanaceae familyasina ait olan domates, patates, yesil biber, patlican gibi sebzelerde ve ayrica ¢ayda dogal olar-
ak bulunmaktadir. Yapilan ¢aligmalar sonucunda italya ve Portekiz’de, nikotin miktar1 acisindan daha yiiksek orana sahip
olan ve gida olarak tiiketilen patlican, domates, patates ve cay ile ortalama alinan nikotin miktarinin 2.25 pg/giin oldugu
(Sigmund et al., 1999), giinliik 6giinlerle alinan ortalama nikotin miktar1 ise Isveg’te 1.1 pg, Danimarka’da 1.3 pug olarak
bildirilmistir (Wu et al., 1998).

Nikotin toksik bir madde olup yapilan ¢alismalar sonucunda yaklagik 5 mg kg'’lik miktarin 6ldiirticti oldugu bildirilmistir.
Kiigiik bir ¢ocuk bir sigaray1 sindirim yolu ile almas1 sonucu (yaklasik 2 mg nikotin) zehirlenme belirtileri gdsterebilir (Fur-
bee and Wermuth, 1997). Bu bilgiler ¢ergevesinde havadaki nikotin yogunlugu 5 mg m oldugunda insanlar ve hayvanlar
icin tehlikeli sinir oldugu bildirilmistir. Nikotin zehirlenmesinin belirtileri mide bulantisi, kusma, karin agrisi, ishal, bag
agrisi, terleme, solgunluk olup, siddetli zehirlenmelerde, bas donmesi, halsizlik, biling kaybi, kasilma, diisiik tansiyon ve
koma belirtileri goriildiigl belirtilmistir (Karaconji, 2005).

Amerika ve Yeni Zelanda’da sigaranin igerdigi nikotin {izerine yapilan anket ¢alismalarinda %50’nin {izerinde ankete
katilanlarin nikotinin kansere sebep oldugu ile ilgili goriis bildirilmistir. Oysaki nikotin toksik bir maddedir ve bagim-
lilik olusturur. (Wilson, 2011). Bagimlilik olusturdugu i¢in sigaraya baslayanlarin birakmasindaki zorlugun nikotinin et-
kisinden kaynaklandigini, eksikliginde istahsizlik, uykusuzluk, konsantrasyon eksikligi, huzursuzluk belirtileri goriildiigii
bildirmistir (Naft, 2006).

Nikotin tiitiinden solunum yoluyla alindiginda veya agizdan yiiksek dozda sindirim yoluyla alindiginda veya temas yoluyla
tiitlin bitkisinden deri yoluyla yogun olarak alindiginda toksik ve zararl etkileri ortaya ¢ikabilin bir alkaloiddir. Bununla
birlikte Solanaceae bitkilerinde mikrogram diizeylerinde olup pisirildiginde neredeyse tamamen kaybolmaktadir. Sindirim
yoluyla alinan ¢ok diisiik dozlardaki nikotin karaciger ve akcigerler yoluyla parcalanarak atilmaktadir. Asir tiikketim s6z
konusu olmadiginda, normal beslenme rejimine sahip bir insan viicudunda Solanaceae familyasi sebzelerinde bulunan
nikotin nedeniyle zarar gérme riski bulunmamaktadir. Tiitlinde yogun olarak bulunan bu madde, bagimliliktan sorumlu ol-
makla birlikte kanserojen etki, esasen tiitliniin igerigindeki diger toksik maddeler tarafindan 6zellikle de radyoaktif 6zellik
tagiyanlar nedeniyle gergeklesmektedir. Cok diisiik dozlarda ve pargalanabilir nitelikteki tiiketimle viicuda alinan sekonder
metabolitlerin bagisiklik sistemini canli tutan ve uyarici etkilerinin olabilecegi de 6zellikle Ayurvedik beslenme rejimler-
inde tlizerinde durulan konular arasinda yer almaktadir. Tiim bunlarm diginda Nightshade familyasi olarak da adlandirilan
Solanaceae bitkilerinin zengin sekonder metabolit i¢eriklerinin, bazi biinyelerde histamin intoleransina da yol agabilecegi,
alerjik yapil kisilerde tiiketimine 6zen gosterilmesi gereken besinler olarak bilindikleri de goz 6niinde bulundurulmalidir.
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Abstract

Turkey is one of the leading sweet cherry producers in the world; however, cherry exports of Turkey have
not the desired level. While Turkey is expected to be a leader country in breeding of the cherry cultivars and
rootstocks, there are not national cultivars but 0900 Ziraat. This cultivar has good fruit quality parameters (e.g.
texture, flavor, color) but its yield is instable in some years. There is a need to develop some new cultivars har-
vested in different seasons to increase production and also meet consumer demands. The first cherry hybridization
and mutation breeding program have been initiated to obtain new cherry cultivars at the beginning of the new
Millennium by Atatiirk Horticultural Central Research Institute in Yalova-Turkey. In this study, cross breeding
method was applied to obtain new self-compatible, good fruit characteristics and yielding cultivars, crossed 0900
Ziraat and self-compatible cultivars (Stella and Sweetheart). Also mutation breeding method was used to obtain
higher quality fruit, a compact growth and better yielded cultivars than 0900 Ziraat. Two mutant cherry cultivars
(Burak and Aldamla) have been registered in the first step. Also good quality new hybrids were obtained from
cross breeding program, which were over 27 mm calibration, 9.2-14.1 g fruit weight and self compatible. Using
molecular methods and the calibration are our main selection criteria. Selections are still continuing in several
cherry types and various new promising types have been selected among them. In addition to, new hybridization
studies have been continued according to changing conditions.

Keywords: Cherry, Cultivar, Hybridization, Mutation, Breeding
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Introduction

Turkey is leading country in cherry production with an approximately 20% of World production but it
ranks third in sweet cherry export in the world. In recent years, although our sweet cherry export has made great
progress, it is almost the only cultivar ‘0900 Ziraat’ used in exportation. Known as “Turkish Sweet Cherry”, this
cultivar can be stored for a long time and has excellent fruit quality. However, due to ecological effects, its yield
is low for some years.

Sweet cherry breeding purposes show some changes according to the countries. Generally, they can be sum-
marized as a reduction in tree vigor, early fruit bearing, regular and high quality yield, self-compatibility, a long
harvesting period between early and late harvested cultivars, and progression in tolerance to cold and diseases. It
is also aimed to develop cultivars which have large fruits, hard fruit flesh, dark color, good taste/aroma, and which
are less susceptible to fruit cracking as fruit characteristic (Bargioni, 1996; Brown et all., 1996; Saunier, 1996).

Self-compatibility trait for sweet cherry which is naturally incompatible species is a very interesting feature
for breeding purposes. However, self-compatibility is a rare occurrence naturally in sweet cherry (Wunsch and
Hormaza, 2004). Recent years of breeding studies seem to concentrate on obtaining self-compatible sweet cherry
cultivars. When genetic self-compatibility is combined with all cultivars, there will be no need for pollenizers
for sweet cherry orchards. Because pollenizer cultivars are generally not as preferred as the main cultivars on the
market, but they cover about 10% of the sweet cherry orchards (Brown et all., 1996).

Self compatibility is one of the most important and desirable feature in sweet cherry. Stella is the first sweet
cherry cultivar developed as self-compatible and known as the most used parent in breeding studies for this pur-
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pose (Kappel and Lay, 1997).

Some researchers have developed primers for each S-allele for the sweet cherry to be determined by the
PCR method of S-incompatible alleles. In these studies primers of incompatible alleles from S1 to S16 were de-
veloped (Sonneveld et all., 2001; Wiersma et all., 2001; Sonneveld et all., 2003).

Materials and Methods

The first step of the hybridization study was initiated in 2001 and three combinations were created, namely
“Stella x 0900 Ziraat”, “0900 Ziraat x Stella” and “Sweetheart x 0900 Ziraat”, and many hybrid individuals were
obtained from these combinations. Then in 2009, five new combinations were created using Regina, Ferbolus
Verdel and Sweetheart cultivars, along with two self-compatible types selected as parents among the first-stage
hybrids.

Sweet cherry blossoms were pollinated artificially one day after being emasculated in the balloon phase. As
the emasculated flowers are rarely visited by bees and other insects (Bargioni, 1996; Hesse, 1975), no covering
material was used.

The fruits obtained by hybridization were collected at the normal harvest time and pits were removed and
dried for one week. The seeds obtained by breaking the pits were immediately stratified and kept in a refrigerator
at4°C.

Hybrid seedlings were planted in the observation orchard both on their own roots and for early bearing, on
dwarfed rootstocks (Gisela 5 and Gisela 6).

In the study, scions of 0900 Ziraat were also irradiated with gamma rays at 25, 30, 35, 40, 45, 50, 55 and
60 Gray doses at the end of the rest season in order to create mutations. Cobalt (Co®’) was used as a source of
mutagen for irradiation of scions. After applying the irradiated buds, immediately they were budded on P. avium
rootstocks using chip budding method. The budded seedlings were kept in a shaded greenhouse during the first
growing season. Linear regression analysis was applied to determine the “effective mutation doze” (EMD) in the
data obtained by measuring the shoot length at the 60th day after budding (Donini, 1980; Saamin and Thompson,
1998). The young trees obtained by irradiated buds were considered to be mutant candidates. They were planted
in the observation orchard at the end of the following autumn with a spacing of 2x5 m.

The individuals obtained by hybridization and mutation breeding were predominantly evaluated in terms
of tree, fruit characteristics and general health status. Considering self-compatibility especially in hybrid indi-
viduals, compact growth takes priority in mutant individuals; early bearing, regular and desired yielding in all
individuals are determined as important tree characteristics. Fruit traits were taken into account as later maturing,
cracking resistant and hard fruit flesh, especially dark fruit / flesh color and high fruit calibration (>27 mm).

The self-compatibility status of hybrid individuals was determined from DNA of leaf samples (Kafkas and
Perl-Treves, 2001, Doyle and Doyle, 1987). In obtaining the DNA, the Qiagen Kit was used. The S alleles of F,
hybrid sweet cherries were determined by PCR reaction using primers developed by Sonneveld et all. (2001).

Results and Discussion
Hybridization studies

In the first phase of the study, approximately 550 hybrid individuals were obtained from the combinations.
The number of obtained hybrid individuals was low for a breeding program. Compared to other fruit breeding
programs, sweet cherry breeding studies are carried out with very limited numbers of plants (Iezzoni, 2008). Be-
cause of Stella has more plump seeds than 0900 Ziraat, the best germination rates were achieved from the combi-
nation of Stella used as female parent. For this reason most of the hybrid individuals belong to this combination
(Table 1).

In general, the seeds after a week of drying were taken stratifiction and germination started after 60 days.
Immediate stratification after harvesting of seeds affected the germination rate positively than those later stratifi-
cation. Seeds germinated during stratification were planted regularly every week and this application continued
for 6-7 months. Some seeds did not germinate during this time, though they were alive. Such seeds were sub-
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jected to hot stratification at 21-22 ° C for 2-3 weeks and then taken again at 4 © C. Almost all of the seeds in this
situation germinated until the end of the next third month. It is stated that holding the stratification period for 6
months increases germination (Iezzoni 2008).

In 520 of the first hybrid individuals, the self-compatibility status was assessed in younger stages using
molecular techniques. In 520 individuals of different combinations, the proportion of self-compatible S alleles
was 56.1%, while the proportion of self-incompatible individuals was 40.0%, while 3.9% came from a pollenizer
parent known as a different S-allele with undesired pollination (Table 1). This confirms that emasculated flowers
can be exposed to a small amount of outsider pollination because they are not covered. The determination of the
self-compatibility status of young individuals at younger ages has been an advantage for selection and evaluation
in seedlings that are not yet in the bearing stage.

Hybrid individuals were planted on their own roots and grafted on dwarfed rootstock (Gisela 5) in the
observation orchard. The trees on their own roots showed fruit bearing in the fifth and sixth year after planting,
while the grafted trees on dwarfed rootstocks showed fruit at 2-3 years after grafting. In the first years, the product
obtained from the trees on dwarfed rootstock were better quality than the trees on their own roots.

Some of the most important pomological characteristics of the priority hybrid individuals in the observation
orchard are given in Table 2. Fruit weights were found to be 9.2— 14.1 according to the evaluations made every
year. Fruits with a caliber less than 27 mm were eliminated and the elimination process continues every year. The
fruit calibers of the hybrids ranged from 27 to 32 mm (Table 2). These values are high for domestic and foreign
markets and they are an important indicator for the marketing of sweet cherry fruits. The values of dry matter
content are also seen to be within the desired limits for sweet cherry breeding (Brown et all., 1996; Sansavini and
Lugli, 2001; Kappel, 2005).

Based on long years of measurement, observations and evaluations, 7 hybrids were selected and grafted on
cherry seedling and Gisela 6 rootstocks and they were planted at trial orchard for the first advanced testing stage.

New parental combinations were created with 2 self-compatible types (B-13 and D-2), from the types
included in the first stage hybridization study, and some cultivars (Regina, Ferbolus Verdel and Sweetheart). A
total of 1886 new hybrid types were obtained after five years of hybridization studies. Since the beginning of the
study (2001), a total of 2436 hybrid individuals have been obtained. Pomological evaluations were carried out by
taking fruits from 660 of them. We did not receive enaugh fruits from the other hybrits for evaluation. Efforts to
determine the self-compatibility status of these hybrid individuals by molecular methods are ongoing. Pomologi-
cal evaluations are made every year and about 50-60% of hybrid types are eliminated as they are not suitable for
the purpose of the project.

Mutation breeding studies

In the mutation breeding study, the scions of 0900 Ziraat sweet cherry cultivar were irradiated at eight dif-
ferent doses, with a five unit dose increasing between 25-60 Gy and the “effective mutation dose” was calculated
to be 33.75 Gy according to the linear regression determined on the basis of shoot length after chip budding.

In the potential mutant types planted in the observation orchard, abnormal leaf shapes, chlorophyll mu-
tations and chimeric occurrences were observed due to the effects of irradiation dose. In M|V, generation, the
random mutation frequency (MF) was calculated as 4.1%. This value is similar to the value obtained by Saamin
and Thompson (1998) from the Bing sweet cherry cultivar.

Approximately 400 mutant types were observed annually and each mutant type was accepted as a new veg-
etative generation for each year (M, V,, M, V,, M|V , etc.). Data on the characteristics of these vegetative genera-
tions have been recorded. In each vegetation observation, each branch was observed in detail along with general
habitus. Some of the initial values are given in Table 3. According to this, some features of the mutant candidate
types were found valuable. These tend to be development of flower cluster and dwarfed growth in general. Rarely,
however, there is an increase or decrease in leaf size, rough or thin leaf formation, and a few dark colored leaves.
In addition, very few increased in number nectary glands, nectary glands shrinkage and flat leaf ends formation

WEre seen.
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In the mutant types, there have been some differences in the habitus of the trees over the years. These tend
to be vertical growth, steep-splay and splay growth tendency, semi-dwarfed, dwarfed and even very weak crown
formation due to growing decline. Although very rare, some of the branches on the tree were obviously blos-
soming at different times, bearing different sizes of fruit and ripening fruit at different times. Such differences in
mutation breeding have been carefully examined and recorded, when encountering such occurrences.

In addition, some branches of mutant types were bagged to self-pollinate at the time of flowering, but no
fruit set was observed. However, this application has only been done once.

After observing for many years, 400 mutant candidates were evaluated and 110 mutant types were selected
first. Ten of them were selected for the advanced performance test according to the dwarfed and semi-dwarfed
growth tendency, high yield and fruit quality (attractiveness, fruit flesh firmness, taste etc.).

It is possible to add some desired properties to existing cultivars by mutation breeding and to obtain new
cultivars in a shorter time than traditional breeding (Lapins, 1983). In our study, hybridization and mutation
breeding studies were started at the same time, two mutant cultivars named ‘Burak’ and ‘Aldamla’ were previ-
ously registered, and there are also hopeful cultivar candidates obtained as a result of hybridization.

Conclusion

In the determination of the aims of the sweet cherry breeding, it is very important to predict the future con-
sumer demands in advance for the breeding studies

Breeding goals should be treated appropriately when making selection in hybrid and mutant individuals.
However, hybrid and mutant individuals with some rare characteristics should not be eliminated merely because
they are not suitable for breeding purposes. However, breeders should be very selective while keeping such plants.

Sweet cherry cultivars have difficulties in obtaining seeds with high germination ability. In the sweet cherry
hybridization breeding studies, it is desirable that the germination ability of the seeds of the female parent is par-
ticularly high. The parent’s choice should have a positive impact on the number of hybrid individuals.

Stratification of precious hybrid seeds right after harvesting should be preferred for better germination. In
order to have higher rates of germination, establishment of hygienic conditions is very important.
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Table 1. Status of F| progenies concerning S alleles™*

Parents Progenies S,S, S, S.. S,S,, Undesired
Pollination

Stella x 0900 Ziraat 481 202 (42.0%) | 31(6.4%) 228 (47.4 20 (4.2 %)
%)

0900 Ziraat x Stella 23 2 (8.7%) 13(56.5%) |8 (348 %) | --

Sweetheart x 0900 Ziraat 16 4 (25.0%) 4(25.0%)  18(50.0%) | ---

Total 520 208 (40.0%) | 48(9.2%) | 244 (46.9 20 (3.9 %)
%)

*0900 Ziraat S3 Sn, Stella S3 S " Sweetheart Ss S,
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Table 2. Fruit characteristics, yield and maturity time of some hybrid types

Hybrid Fruit Fruit Pit Stem Leng- [ Soluble Sol- | Cum. Yield | Matu-
Weight Size Weight ht (mm) ids rity
Types (2 (mm) (2) (Kg/tree)
(Y0)

E-11 13.0 31 0.55 55 15.7 1.4%* 03.06
E-15 9.8 27 0.43 51 18.4 5.4%* 22.06
E-18 10.4 28 0.53 55 18.6 13.1%** 18.06
G-36 12.8 29 0.45 57 16.9 10.2%** 21.06
G-37 11.5 29 0.44 56 16.0 13.6%** 21.06
J-2 10.3 28 0.38 59 18.0 10.3%** 13.06
J-13 13.6 30 0.46 49 19.6 6.9%** 15.06
J-51 10.1 27 0.44 51 17.7 17.3%** 20.06
H-15 11.8 28 0.41 48 20.1 12.1%** 21.06
H-17 9.8 27 0.40 54 16.4 31.5%%* 06.06
H-22 10.8 28 0.44 51 15.3 17.8%** 05.06
H-38 11.2 28 0.46 62 17.2 18.1%** 16.06
H-46 9.6 27 0.36 47 16.9 12.5%** 11.06
M-7 114 28 0.40 45 16.5 16.5%** 09.06
M-11 10.3 28 0.41 51 18.0 14.0%** 12.06
M-13 10.8 28 0.35 43 15.9 5.7%%* 16.06
M-41 10.5 28 0.48 51 18.1 13.1%** 12.06
M-43 9.2 27 0.38 45 15.9 19.1%** 06.06
N-19 9.4 27 0.40 48 15.4 9.8%** 09.06
N-30 14.1 32 0,37 57 17.4 0.7* 05.06
N-31 10.6 28 0.44 53 19.3 7.2%%* 12.06
R-6 10.4 27 0.38 50 17.3 14.6%** 18.06
R-15 10.9 29 0.41 51 17.0 10.4%** 18.06
R-38 10.0 27 0.40 45 17.2 20.2%%** 17.06
R-48 9.3 27 0.37 46 16.8 13.3%%%* 17.06

* The number of symbols indicates how many years’ cumulative values are.

Table 3. Morphological changes of some mutant types in early stages of development.

Mutant | First Year Shoot Second Year Side Shoot Remarkable features
Types Length (cm) Shoot Length
(cm) Number

25-5 65 27 2 Vigorous growth

25-8 38 40 0 Spot on the leaves

25-10 56 27 1 Rough textured leaves
25-11 5 45 0 Spot on the leaves

25-13 20 12 2 Dwarfed growth, smaller leaves
25-15 8 48 0 Rough textured leaves
25-24 17 13 1 Dwarfed growth

25-25 40 10 1 Smaller nectary glands
25-34 4 3 0 Very dwarfed growth

25-37 47 16 0 Flat leaf ends

25-40 19 29 0 Rough textured leaves
25-42 45 14 1 Smaller leaves
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30-13 1 12 0 Dwarfed growth

30-19 8 49 0 Rough textured leaves

30-20 41 23 0 Darker leaves

30-21 18 7 1 Dwarfed growth

30-22 14 44 0 Rough textured leaves

30-25 1 18 1 Dwarfed growth, spot on the leaves

35-2 5 0 0 Very dwarfed growth

35-7 5 49 0 Spot on the leaves

35-9 51 22 0 Smaller and darker leaves

35-22 69 16 0 Fine textured leaves

35-28 48 16 0 Smaller leaves, multiple nectary
glands

35-36 29 17 2 Smaller nectary glands

35-47 17 31 2 Rough textured leaves

40-2 28 14 2 Slit on the leaf

40-14 19 42 0 Very large leaves

40-15 68 12 0 Flower cluster development

40-16 6 51 0 Larger leaves

40-22 71 9 0 Flower cluster development

45-11 48 6 0 Smaller leaves with spot

45-22 41 24 1 Flower cluster development

45-44 2 30 0 Dwarfed growth

50-1 45 21 0 Flower cluster development

50-12 36 13 0 Flower cluster development

50-41 34 17 0 Smaller leaves

55-6 2 44 0 Rough textured leaves
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Abstract

Mechanization is one of the essential procedures in walnut growing. Among various mechanical applications, mechanical harvesting
are essentials for economical and feasible walnut growing. Because these applications decrease the labour payment and increased the
quality of nuts.

For these purpose the needed machines which should be cheaper and easy to use, were introduced from Italy and or to be
made in Turkey.

In addiotion, maintenance, repair and most effectiveness, and also applicability to our orchard conditions must be suitable.
So they can be presented to our walnut growers.

The mechanical harvesting machine so called trunk shaker machine was introduced. Additionally the branch shaker appa-
ratus was also purchased which made in our country.

Some tree properties such as tree crown volume, trunk and crown height, and trunk diameter were recorded in the trial or-
chard. Fruit removal force was measured using a dynamometer during the harvest time. The effect of ethephone application
(1000 ppm) on decreasing the “fruit removal force” was also determined.

Walnut fruis were harvested with the trunk and branch shakers.

The two machines were compared with respect to their efficiency in harvest facility. After being discussed the results of the
study it was decided that trunk shaker machine was more effective than the brunch shaker and it can be recommended to the
walnut growers to facilitate the harvesting.

Keywords: Walnut, harvest, trunk shaker, limb shaker, ethephone
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INTRODUCTION

In recent years, studies on the establishment of a garden, which is composed of only walnut trees in a certain area are in-
creasing rapidly. As the number of individual walnut gardens increases, the importance of technical and cultural processes
increases.

Harvesting in walnut is usually done traditionally by striking branches and shoots. The crop of the next year is decreasing
due to shoots broken by this method (1). In addition, the sledgehammer falling out of the shed can be crippled.

When the walnut fruit is mature, the outer shell cracks after 3 weeks and while it is waiting for cracking, the inside is dark,
in this case it reduces the quality and gives economic loss. Because of the resistance to breakage of the fruit in the stage
of internal maturity, conventional harvesting is very difficult and requires a mechanical harvest. In this case, rupture is
facilitated by using ethephone, and it is recommended that the harvest be performed by a machine (14). For this reason, a
tricky harvesting machine that can be adapted and developed to the conditions of Turkey has been taken. In addition, an
adjustable branch shaking harvester was made. A possible change in the partial budget (or partial plan) analysis in a business
organization is a method used for changing identify (2). We can list the changes that partial budgeting is useful as follows:

The implementation of a new technology,

Expansion of the business,

Alternative activities,

Different production applications,

Instead of buying equipment,

Capital increase,

Making a good decision in marketing plan changes (8).

In Turkey, Niksar/Tokat and Yalova ecological conditions is recommended to dose of 1000 ppm ethephone in order to fa-
cilitate the fruit breaking force during stadies (1).

Gezer (6) compared in apricot harvest, hand harvesting, mechanical harvesting methods and traditional methods, about
harvesting efficiency and work performance. As a result of the research harvesting activity, harvesting efficiency has been
realized as 98.5% in hand harvest, 100% in conventional harvest and 96.4% in mechanical harvest. While business suc-
cesses are as tree, product and domain business successes In the case of mechanical harvest, it has been found respectively;
0.20 tree/h, 32-36 kg/h and 0.02 da/h, and at traditionally harvest respectively; 2.30 tree/h, 368-414 kg/h and 0.23 da/h at
mechanical harvest respectively 5 trees/h, 800-900 kg/h and 0.50 da/h.

Polat et al. (10) studied the mechanical damage of Pistachio (40, 50 and 60 mm) and different frequencies (10, 15 and 20
Hz) of the pistil with an inertial force type shaker. A constant shake time (10 s) was used for shaking. They also compared
this method with the hand harvesting method. As a result, although the highest harvest rate (100%) is found at 60 mm am-
plitude and 20 Hz frequency, the machine can be better controlled during the harvesting process with 50 mm amplitude and
20 Hz frequency and therefore it is recommended to use last one values. They indicate that the most suitable harvest period
in the red variety Pistachio is in early September according to the F/m measurements they have made.

Walnut production and quantities in the world and in Turkey are given in tables 1, 2, 3 and 4 (4).
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Table 1. Walnut Production Areas of Some Countries (Ha)

Countries 2007 2008 2009
USA 88.222 90.246 90.246
China 210.000 275.000 305.000
Frans 16.928 17.126 17.454
Iran 65.000 65.000 ?
Turkey 82.117 84.917 86.533
Ukrain 14.060 14.100 13.400
World 737.489 805.572 834.874

Table 2. Walnut Production Quantities of Some Countries (Ton)

Countries 2007 2008 2009
USA 297.555 395.530 376.480
China 629.786 826.635 915.000
Frans 32.635 36.591 34.854
Iran 170.000 170.000 ?
Turkey 172.572 170.897 177.298
Ukrain 82.320 79.170 83.890
World 1.859.755 | 2.149.990 2.236.231

Table 3. Turkey walnut export and import quantities and income.

Topic Walnut fea- Amount amount
ture (Ton)
$)
Kernel 1.210,1 | 10.460.152
Export -
With shell 19,2 41.525
Kernel 7.891,8 | 45.321.864
Import -
With shell 22915 | 42.224.859

Some of the tree characteristics that result from measurements in the application garden are as follows:

Table 4. Physical measurements of 12 year old trees (m)

Tree features Bursa-95 Kaman-1 | Pedro
Crown radius 5 5.07 4.29
Crown height 3.92 4.17 3.57
Trunk height (average) 1.4 1.55 1.47
Body diameter (average) 31 28 25
Crown volume (m?)* 384.37 419.62 257.67

*Verown=(D)*xhx(0,4909) (12).

Walnut-Growing Zones in Turkey:

Our existing walnut presence is scattered all over our country. The distribution of walnut growing in our country like a wal-
nut collecting garden and museum is classified as from more to less Black Sea, Eastern Anatolia, Central Anatolia, Aegean,
Mediterranean, Marmara and South Eastern Anatolia in terms of total number of trees. When we deal with provinces, the
first 7 sequences in terms of total tree existence are given below. These;

1. Zonguldak

2. Hakkari
3. Corum
4. Van

5. Kastamonu
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6. Bursa
7. Kahraman Marag (14).

Walnut as a Food:

Walnut has an important place in the nutrition of Anatolian people. Cookies are indispensable for long and cold winter
nights. Go to the child’s crib who goes to the school or go to the play, also go to the shepherd’s bag that goes to grassland,
than go to the guest’s table. In addition it is an indispensable contributor to; halvah, sausage, Turkish delight, baklava, pie
etc. Nutritional value of walnut kernel is a healthy dietary product due to high energy. It contains minerals, vitamins, antiox-
idants and unsaturated fatty acids. Especially the richness of polyphenol and omega-3 fatty acids increases the importance
of walnut for healthy life. It is recommended as a preventive medicine for cardiovascular diseases. Improves the good
cholesterol (HDL) on the side. Reduces bad cholesterol (LDL) and triglyceride levels (16). The walnut oil is rich in linoleic
acid, this makes walnut a unique food. Recent epidemiological studies have shown that walnut consumption reduces cardi-
ovascular deaths due to the antioxidant properties of polyphenols (17).

MATERIAL AND METHOD
Materiel
Walnut trees

In the study, 10 x 10 m. 12 age-old Bursa-95, Kaman-1 and Pedro walnut varieties were used. The experiments were repeat-
ed two times in two years.

The crown of the trees used in the research was determined as Bursa-95: 384.37 m3, Kaman-1: 419.62 m? and Pedro: 257.70
m? (Table 4).

Trunk-shaking harvester

It is designed for its own drive and harvest operations. It has 360 ° rotation feature in the garden. For operator it has ergo-
nomic features and cabin and has the following features:

Hydraulic moving

Diesel, 130 HP

20-60 mm amplitude

20 Hz-58 Hz. Vibration frequency
Weight of 4000 kg

0-80 cm mouth opening retention pocket

Branch shaking harvesting machine

Some features of the branch shaking harvester’s as follows:
It is hanging from the shoulder.

Weight: 12 kg,

Amplitude: 62 mm. (54, 56, 58, 60, 62, 64, 66 mm
Changeable).

Acceleration: 48 mm/s.

Number of revolutions: 1200-1400 min™'.

Rod length: 2 m (65 cm can be extended).

Power supply: 2-stroke, gasoline motor.

Hook opening: 6,5 cm (rubber covered).

63



Traditional harvesting materials:

Traditional harvesting materials were used, as well as floor cloths, stairs and carrying chests.

Ethephone

Ethephone has an effect that facilitates breakage by quickened the aging of the fruit, especially where the stalk is attached.
Aprol (Etephone, 480 g/ L) PH: 0.68. Sodium hydroxide (NaOH) M: 40 g / mol was used to adjust Tween-20 as the adhe-
sive and pH to 7).

Method

The trial was set up in 3 replications, according to random block trial design. The date of harvest was determined by the fact
that the honeycomb tissue of the walnut fruit began to brown (3).

Trunk Shake Harvesting with Harvesting Machine:

The shakers were held walnut trees under the crowning point and shaken. According to the harvesting time, maturation pe-
riods were determined and Bursa-95 variety of walnuts were harvested on August 17, Kaman-1 variety walnut on 24 August
and Pedro variety on 7 September. There was no difference in harvest time between years. We were harvested on the same
dates and the day after day by trunk shaker.

Harvest by Branch Shaking Harvesting Machine:

The harvest with the branch shaker was made by shaking the branches where the hook can be grasped, which can be reached
either locally or exiting the stairs if necessary.

Ethephon application:

In order to determine the effect of the growth regulators on the fruit harvesting effect, ethephone application was carried
out at doses of 0 and 1000 ppm with the start of the package tissue 1 week before the harvest. The application was made
early in the morning with turbo sprayer moving from the tractor tail shaft. The application was made so as to cover the
entire tree and harvested 1 week after application. Measurements of fruit breaking force (3) were made before and 1 week
after application (during harvest). Applications were made with an analog dynamometer in kg. The fruit breaking strength
measurements made before and after applying ethephone are as follows:

The fruit breaking force of 3.89 kgf, 2.46 kgf and 3.69 kgf in Bursa-95, Ka-man-1 and Pedro variety walnuts, respectively,
before application, 1000 ppm of ethephone after one week (during harvest) The strength was 3,44 kgf, 3,05 kgf and 3,48
kgf, while the applied fruits were 3 kgf, 2,47 kgf and 1,22 kgf and it was found to be important at the level of 5%.

Harvest by conventional method:

The traditional harvest was carried out in successive days along with the trunk and branch shaker. In traditional harvesting,
poles were used. In addition, harvesting was supported with floor cloths and carrying chests/buckets.

Harvest Success/efficiency (%):

For the harvest criteria examined in the study, the harvest effectiveness is determined separately per tree as follows; The
harvest time is measured with a stopwatch (11).

HY=KI1 /(K1 +K2) * 100

HY: Harvest Percentage/Efficiency

K1: Product to be harvested (kg/tree)

K2: After Harvest, remaining product in the tree (kg/tree).

Harvest time (s):

The harvesting time was calculated in minutes and determined with a chronometer.

Meyve kopma kuvveti (kgf):

This measurement was made in kgf with an analog dynamometer. Fruit breaking forces were determined by kg scale analog
dynamometer about 40 fruits, from 4 directions of the tree. The stem of fruit was pulled through the double-ended hook of

64



the dynamometer in the form of a hook, and the number of the indicator was read as soon as break off (3).

FINDINGS AND DISCUSSION
Results for fruit breaking force:

In tial years it was found that the Ethephone application was affected on the breaking force in all three types (Table 5 and
Table 6), but this effect was more similar to Kaman-1 and Pedro varieties, depending on the years.

Examining the economic aspect of the work:

When the economic aspect of this study is taken into account, the following conclusion is drawn. (Partial budgeting tech-
nique in cost accounting Partial budgeting technique in cost accounting (Aksoz, 1. 1972; Pierce, V., 1997) only the opera-
tions performed during the harvest were compared. This report contains a partial budget analysis of the machines that are
working in the “Mechanisation” work package within the scope of the TUBITAK-KAMAG 106-G 152 project).

According to this, traditional hand harvesting methods showed positive net profits at different yields. Positive net profit
could be calculated if yield was 750 kg/da when harvested with trunk shaker machine. In practice, it is thought that a farmer
with about 1000 fertile grabs can take its own trunk shaker harvesting machine (18).

Study on fruit breaking force:

Applications related to fruit breaking force were based on kernel of walnut maturity. In the beginning of the kernel maturity,
the fruit breaking forces were measured with a dynamometer and ethephone was applied and measured again after waiting
1 week. Varieties have been evaluated within themselves. The results are given in tables 5 and 6.

Table 5. Removal force of fruit variety (year: 1%

Removal force of fruit (kgf)
After one veek ethephone aplication
Varieties Before ethephone aplication
Control: (0 ppm) 1000 ppm

Date Removal force Date Removal force Date Removal force
Bursa 95 10.08.2009 | 3.89 a* 17.08.2009 3.44b 17.08.2009 3.00¢c
Kaman | 18.08.2009 | 3.46a 24.08.2009 3.05b 24.08.2009 247 c
Pedro 31.08.2009 3.69a 07.09.2009 3.48b 07.09.2009 1.22¢
Mean separation within Tines by LSD mutiple test at, 0.05 Tevel

Table 6. Removal force of fruit variety (year: 2¢)
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Removal force of fruit (kgf)
After one veek ethephone aplication
Varieties Before ethephone aplication
Control: 0 ppm 1000 ppm
Date Removal force Date Removal force Date Removal force

Bursa 95 09.08.2010 | 3.64a 16.08.2010 3.27a 16.08.2010 18 b

Kaman | 16.08.2010 | 3.65a 22.08.2010 2.60 b 22.08.2010 244b

Pedro 10.09.2010 3.11a 18.09.2010 230 b 18.09.2010 1.68c

Mean separation within Tines by LSD mutiple test at, 0.05 Tevel




Machine Harvesting
First year studies:

First year, the Bursa-95 variety was harvested on August 17, the Kaman-1 variety on August 24, and the Pedro variety on
September 7. According to Table 7, the longest ha-sale period was observed in the harvesting with traditional directions in
all three types, while the harvesting time was evaluated in terms of the harvesting statistics. As a statistic in the harvesting
studies made with the branch shaking machine, the harvesting time is shorter than that of the traditional harvesting time.
Ethephon applications were effective in the Bursa-95 and Kaman-1 range in terms of harvesting time according to the con-
trol application but did not make a difference in the Pedro variety. For the trunk shaker, all varieties are in the same group.

Table 7. Harvesting Works of Walnut Varieties for First Year.

Harvesting time The Success of harvest
Dose of ethep- (min/per tree)* (%)*
Aplicati Varieti hone
plications arieties LSD: 5,47 LSD: 2,591
(ppm)
Cv(%): 8,29 Cv(%): 2,02
Bursa 95 0 50.33 cd 57.75 gh
1000 45.67 d 64.01 f
Kaman | 0 54.33 ¢ 59.39 g
Harvest by limb shaker
1000 48.00d 64.62 f
Pedro 0 47.67d 55.26 h
1000 44.67d 58.64 g
Bursa 95 0 3.50e 84.58 ¢
1000 3.50e 88.26 b
Kaman | 0 3.73e 81.63 d
Harvest by trunk shaker
1000 2.70 e 85.70 bc
Pedro 0 423 e 75.79 e
1000 290e 8132 d
Bursa 95 96.67 a 98.35 a
Convantional harvesting Kaman | 0 96.00 a 98.39 a
Pedro 88.00 b 97.85 a

Mean separation within columns by LSD mutiple test at, 0.05 Ievel

Assessment made from the perspective of harvest time, harvest time with the trunk shaking harvesting machine was found
to be the shortest. There was no effect of ethephone application in terms of harvest time.

The result of the statistical evaluation made in terms of the harvesting success, the harvesting by the conventional method,
gave the highest value in terms of the harvesting success.

The highest harvest success after the traditional harvest was seen in the harvest with the trunk shaking machine. Harvesting
success was mostly observed in Bursa-95 variety, followed by Kaman-1 and Pedro varieties respectively. Ethephon appli-
cation increased harvest success. In terms of harvest success, working with a branching machine gave the lowest results.
Ethephon aplication has made harvesting easier. Bursa-95 and Kaman-1 varieties of ethephone were found to be more suc-
cessful in terms of harvest success than Pedro varieties.

2" year results:

In 2" year Bursa-95 type 16.08, Kaman-1 type 22.08. And the Pedro variety was harvested on 18.09. According to Table
8, the longest harvest time was observed in the conventional harvesting process, with the evaluating the statistics of the
harvest time.

As a statistic in the harvesting studies made with the branching machine, the harvest time was shorter than the traditional
harvesting method. Ethephon practices did not differ in terms of harvest time to control.
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2" year working:

Table 8. Harvesting Works of walnut varieties in 2™ year

H ing ti i fh 9
Dose of ethep- arvesting time (min/ tree) Success of harvest (%)
. L hone
Aplications Varieties LSD: 5,871 LSD: 2,722
(ppm) Cv(%): 9,54 Cv(%): 2,09
Bursa 95 0 52.00 ¢ 61.3 hi
1000 45.33d 64.7 fg
Kaman | 0 44.00d 62.6 g
Harvest by limb shaker
1000 44.33d 66.7 f
Pedro 0 44.00d 56.2 j
1000 40.67d 59.2 i
Bursa 95 0 2.75 e 86.3 cd
1000 291 e 88.7 bc
Kaman | 0 3.50 e 8l4 e
Harvest by trunk shaker
1000 2.38 e 84.3 de
Pedro 0 3.10 e 84.3 de
1000 247 e 90.1 b
Bursa 95 94.67 a 955 a
Convantional harvesting Kaman | 0 87.67 b 95.0 a
Pedro 82.17 b 93.5 a

Mean separation within columns by LSD mutiple test at, 0.05 Ievel

Assessment made from the perspective of the harvest time, the shortest time was found in harvests made by the trunk shaker
harvesting machine. There was no effect of Ethephone application in terms of harvest time.

The result of evaluating the statistics on the harvesting success is the highest value in terms of harvesting and harvesting
success.

The highest harvest success after the traditional harvest was seen in the harvest with the trunk shaking machine. Ethephon
aplications have affected the harvest success positively.

In the study on the harvest of Pistachio, three different branch shakers were tried and tested with hand harvesting method
in terms of time and work power. In this study, ethephone application was also performed to investigate the effect of pista-
chios on the ripening process (9). Therefore, the brunch harvester and trunk shaking harvesting machines can be used for
pistachio and olive harvest.

It emphasized that the geometrical structure of trees and branch lengths are important for harvesting efficiency (5).

When Ethephone is applied, the fruit breaking force is significantly affected (3). According to the tree structure and ge-
ometrical properties, it is stated that the success rate is increased when harvesting is done with appropriate frequency and
amplitude scale (7). When working with a trunk shaker, the harvest time is extremely short as 2.5-3 minutes.

It has been reported that when inertial mass shakers are used, the efficiency of harvesting is improved and the harvesting
time is increased (13).

CONCLUSIONS AND RECOMMENDATIONS

In this study; While the longest period of traditional harvesting has been achieved, the shortest harvesting period has been
achieved with a trunk shaker.

When we examine harvest success, the traditional method of harvesting has reached the highest level. This was followed by
harvesting with trunk shaker and branch shaker respectively.

While there was no difference in the harvest time with the trunk shaker in terms of harvest time, 0 ppm of Bursa-95 seed
was harvested longer by harvesting with branch shaker and in the case of traditional harvesting, Bursa-95 harvesting could
be harvested longer than other varieties.
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The result of this study is the necessity of making and developing the machines which are suited to the conditions of Turkey
in the light of the data. If such machines can be made in Turkey, it will contribute to our economy.

The walnut harvest should be done when the fruit kernel reaches the maturity. Because; If the harvest is delayed the quality
of the fruit falls and decreases, which reduces the price.

Taking into consideration that the harvest maturity varies from kind to kind, maturity determination should be done well.

The harvest should be in the cooler hours of the day as possible and the product should not be kept under the sun for a long
time.

Walnut fruits should be free from green crusts and dried as soon as possible.

The application of Ethephon did not have a significant effect on the harvest time, especially with the shaking harvester.
Machines must be used by competent persons to prevent damage to the tree during machine harvesting.

Machine features must be appropriate. For example, the trunk of the tree or its grip should be covered with rubber.

It is necessary to give up the traditional harvesting, which damages tree branches and shoots and causes crop loss in the
next year.

The garden floor must also be suitable for machine work. It is not easy to work with a machine on a soft floor and the garden
floor breaks down due to the weight of the machine. In this case, it is difficult to carry out other cultural processes.

If we use trunk shaker for harvesting, the garden should not be watered for at least 10-15 days befor harvest, this is because
the holding in the tree bark is not a peeling during shaking by the holding nipper.
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ABSTRACT

In the present study, it was investigated the morphological and physiological response of Garnem rootstock under
drought stress establishing on in vitro culture media including different Polyethylene Glycol-8000 (PEG-8000) levels. In
order to make drought stress condition, three PEG levels (-0.5 MPa, -1.0 MPa, -1.5 MPa) was used. Plants were measured
at0,3,5,7,9, 11, 13 and 15 days for morphological and biochemical parameters such as plant height, relative plant weight,
leaf area, chlorophyll content, proline content and protein content. The permeability of membranes and leaf relative water
content (LRWC) were also measured. The highest growth of plant height was obtained by control (25.03 %), the lowest
growth was obtained by -1.5 MPa drought stress level (3.88 %). The lowest increase rate of relative plant weight was meas-
ured from -1.5 MPa drought stress level (12.36 %). The lowest leaf area was determined to be 1.01 cm? in -1.5 MPa while
the highest leaf area was determined to control (2.39 cm?). The chlorophyll content was measured by SPAD-502 and the
lowest value was obtained from -1.5 MPa application (16.78 SPAD units). According to the leaf membrane permeability re-
sult, -1.5 MPa (97.43 %) drought level was found the highest value. LRWC was the lowest in -1.5 MPa drought stress level
(2.48 %). Total protein level decreased linearly from initial day to end of the study in all application. The highest changing
rate of protein content was found at-1.5 MPa level. Unlike protein content, the proline content increased linearly from initial
day to end of the study. The highest proline content was found in -1.5 MPa level (64.70 pg g' FW).

Keywords: Drought stress, Garnem, PEG, Plant tissue culture

1. INTRODUCTION

Water deficit is an important environmental limitation to plant growth (Farooq, Wahid, Kobayashi, Fujita, & Basra,
2009). Because of the world’s water supply is limiting, future food demand for rapidly increasing population pressures is
likely to further aggravate the effects of drought (Somerville & Briscoe, 2001). While drought stress raises respiration in
plants under drought stress, it causes to decrease of plant growth, yield, photosynthesis and disrupts water and nutrient
content (Farooq et al., 2009).

Plants respond and adapt to survive under drought stress by the induction of various morphological, biochemical
and physiological responses. As a morphological response, plants shorten life cycle or growing season to attain adaptation
before the environment becomes dry. Flowering time is an important trait related to drought adaptation, where a short life
cycle can lead to drought escape (Araus, Slafer, Reynolds, & Royo, 2002). As a drought period persists and soil drying
becomes more severe, the plant closes stomata but it becomes unable to maintain hydration even with the stomata closed
(Verslues, Govinal Badiger, Ravi, & M Nagaraj, 2014). In terms of physiological response, the low water availability in
the soil decreases photosynthesis and carbohydrate accumulation (M. Chaves & Oliveira, 2004; M. M. Chaves, Maroco, &
Pereira, 2003; Flexas, Bota, Loreto, Cornic, & Sharkey, 2004).

The plant tissue culture techniques are increasingly used for abiotic stress tolerance in numerous plants. /n vitro cul-
ture conditions, stress treatments can be easily controlled so tissue culture techniques are useful for abiotic stress studies
(Errabii et al., 2000).

2. MATERIAL and METHODS

The present study was conducted in the laboratory for plant biotechnology at Selguk University (Turkey) between
2012 and 2014. Plantlets of almond x peach hybrid rootstock ‘Garnem’ was propagated through in vitro nodal explant cul-
tures.

2.1. Establishing Drought Stress Conditions

The drought stress conditions were established according to do Michel (1983) formulation at different osmotic poten-
tials (OP) (Control, -0.5 MPa, -1.0 MPa and -1.5 MPa). The liquid MS basal medium without plant growth regulators was
prepared and then PEG was added into liquid media according to Michel’s formula (1983). The OP was calculated using
the following formula:
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OP=129xC?xT-140x C>—4 x C
OP= Osmotic potential
C = PEG quantity

T = Temperature

2.2. Measurements of Morphological and Physiological Parameters

During study, plants were measured at 0, 3, 5, 7, 9, 11, 13 and 15days for morphological parameters (plant height,
relative plant weight, leaf area, chlorophyll content) and collected leaves for proline and protein analysis. There were also
measured the permeability of membranes and leaf relative water content (LRWC).

2.2.1. Leaf relative water content

In order to determine LRWC, leaves collected from control and drought stress treated plants were measured for the
fresh weight first. The samples were put into culture tube filled double distilled water for 4 h at room temperature for turgid
weight (hydration). The turgid weight was measured and leaves were dried in an oven 65 °C for 48 h. The RWC percentage
was calculated using the following formula of Sanchez, De Andres, Tenorio, and Ayerbe (2004):

LRWC (%) = (LFW - LDW) / (LTW — LDW) x 100
where FW is leaf fresh weight, LDW leaf dry weight, and LTW leaf turgid weight.
2.2.2. Membranes permeability

Leaves of three plants per treatment were harvested 0, 3, 5, 7, 9, 11, 13 and 15 days and cut 1 cm? leaf disks. Leaf
disks were washed with three changes of double distilled water to remove surface-adhered electrolytes. Leaf disks were
placed in culture tubes containing 10 ml of double distilled water and incubated at 25 °C on a rotary shaker. The electrical
conductivity of the bathing solution (EC,) was determined by EC-meter after 24 h. Samples were then autoclaved at 121 °C
for 15 min. and a last electrical conductivity reading (EC,) was obtained upon equilibration at 25 °C. The electrolyte leakage was
calculated as EC,/ EC, and expressed as percent (Lutts, Kinet, & Bouharmont, 1996).

2.2.3. Chlorophyll content

Leaves were harvested for Chlorophyll Content. Chlorophyll content of leaves was determined using portable chlo-
rophyll reader SPAD-502 (Konica Minolta), measuring absorbance at 650 nm, as a nondestructive method. Three readings
were made on each leaf. The results were expressed in SPAD units (Anonymous, 2017).

2.2.4. Protein content and proline

The protein amounts in leaf extracts were determined by the Bradford (1976) using bovine serum albumin as a stand-
ard. Assessment of proline content was performed with the acid-ninhydrin method according to Bates, Waldren, and Teare
(1973).

2.2.5. Statistical analysis

All analyses were done using a completely randomized design with 3 replicates. All data were subjected to one-way
analyses of variance (ANOVA). Duncan’s multiple range test was used to separate statistically different means at P < 0.05
via SPSS 23.0 version.

RESULT and DISCUSSION

Generally, drought stress occurs when the available water in the soil is reduced and atmospheric conditions cause
continuous loss of water by transpiration or evaporation (Jaleel et al., 2009). Drought stress, which affects yield and plant
growth, is one of environmental stress factors and triggers some physiological, biochemical and molecular mechanism
(Ozfidan, Turkan, Sekmen, & Seckin, 2013). The studies of drought stress help to improve species and cultivars with the
determination of physiological and biochemical responses to drought stress.

We found that plants which were under drought stress grew little during the study. When OP level was increased,
plants height of Garnem slightly increased (table-1). Sustainable plant growth and development depend on the protection
of plant water content. In the case of a deficit of water, cell division and development is limited so plants grow slowly (Ber-
tamini, Zulini, Muthuchelian, & Nedunchezhian, 2006). Furthermore, photosynthesis rate is slowed due to lack of water
and plant growth rate is decreased. Many studies result (Alizadeh, Alizade, Nassery, & Eivazi, 2011; Karimi, Yadollahi,
Nazari-Moghadam, Imani, & Arzani, 2012; Rostami & Rahemi, 2013) supported our study. Cell growth is considered one
of the most drought-sensitive physiological processes due to loss of turgor pressure (Karimi et al., 2012). Rostami and Ra-
hemi (2013) reported that cell growth is limited due to loss of leaf turgor pressure.
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In terms of change of the relative dry plant weight, when OP levels were increased, dry plant weight markedly de-
creased compared to control. The most of the losses of dry plant weight were calculated in -1.5 MPa at 15" day of stress
(table-1). Our results are in agreement with the earlier reports (Abbaspour, Saeidi-Sar, Afshari, & Abdel-Wahhab, 2012;
Bolat, Dikilitas, Ercisli, Ikinci, & Tonkaz, 2014; Ipek & Pirlak, 2016). Decreased dry matter accumulation of leaves as a
result of stress may be attributed to the altered carbon and nitrogen metabolisms (Kluge, 1976).

Karimi et al. (2012) reported that leaves under drought conditions show that leaf area development is more sensitive
than dry weight accumulation in the leaves. Leaf growth is more sensitive than root against drought stress. Decreasing of
leaf area helps to plants under lack of water. The excess of carbon in leaves was transferred to root and it improves root and
increases root mass. Furthermore, small leaf area has low transpiration rate and lose less water (Taiz & Zeiger, 2002). In
our study, leaf area was decreased when drought levels were risen. The smallest leaf was obtained from -1.5 MPa treatment
(1.44 cm?) (table-1). The results of our leaf area agreed with Nogues and Baker (2000) in olive and Klamkowski & Treder
(2008) in strawberry and Ipek and Pirlak (2016) in plum rootstock ‘Myrobolan 29C”.

Under stress conditions, membranes are damaged by reactive oxygen species (ROS). The membranes which are
damaged, cause to the leaking of ions into intracellular space. lons damage cells which are responsible for regulators of
osmotic potential and enzyme activity. We found that when drought levels and time were increased, membrane damages
were heavily observed. Membrane permeability rates were range from 23.16 to 70.11 % end of the 15%.day. the highest
membrane permeability was calculated in -1.5 MPa stress treatment. Our data were agreed with Chai et a/.(2005) in banana,
Karimi et al. (2012) in 5 almond cultivars and GF 677 rootstock, Zonouri et al. (2014) in grape and ipek and Pirlak (2016) in
Myrobolan 29C.

Water stress limits not only leaf size, but also leaf number (Taiz & Zeiger, 2002). Under drought stress, Garnem
plantlets had lower LRWC rates than control. During drought stress, the highest average of LRWC rate was observed in
control plants with 20.38 %, while the lowest average of LRWC rate was obtained from -1.5 MPa drought stress level with
8.23 %. The study results of Boutra et al.(2010), Keyvan (2010), Ghaderi and Siosemardeh (2011) and Ipek and Pirlak (2016)
are similar to our LRWC result.

Water is important for chlorophyll synthesis. Following a heavy rain, the chlorophyll content of plant leaves will
often increase, but during a drought, the chlorophyll content will decrease. On the other hand, if the soil is saturated with
water, this results in a decrease in the chlorophyll content of the leaves. The water content of the leaf must be high for max-
imum chlorophyll content. In our study, chlorophyll content decreased due to drought levels and time of stress treatment.
When the control plants had about an average of 36 SPAD units during stress, chlorophyll content in -1.5 MPa drought
level markedly decreased (41.77 to 16.78 SPAD units). Some researcher reported that plants have lower chlorophyll content
under drought condition (Alizadeh et al., 2011; Ghaderi & Siosemardeh, 2011; Ipek & Pirlak, 2016; Rad, Kadir, & Yusop,
2012; Zanjani, Rad, Naeemi, & Taherkhani, 2012).

Drought stress causes to changing of protein metabolism and protein synthesis is decreased (Kutlu, 2010). Protein
content decreased from beginning of the stress to end of the stress. This would indicate that the Garnem rootstock tolerant
to drought stress condition. Similar result was found in cowpea (Mukherjee & Choudhuri, 1983).

Stresses such as cold, heat, salt, drought, UV and heavy metal cause a significant increase in the proline concentration
in a variety of plants. This increase occurs over several hours or days. Interpretations of proline accumulation vary from
its role as a useful adaptive response, helping organisms to withstand the effect of stress, to merely a consequence of stress
induced damage to the cells. Therefore, proline may not be just a by-product of stress defense, but a chemically active
compound, crucially involved in the physiology of stress protection (Ashraf & Iram, 2005). Similar results were reported
Abbaspour et al. (2012), Rostami and Rahemi (2013), Bolat et al. (2014) and ipek and Pirlak (2016).

CONCLUSION

In this study, the performance of Garnem, which was used extensively for almond and peach, were determined in
drought condition. The obtained data showed that Garnem is tolerant drought stress. There was no died plant in all stress
level on 15.day of study. The maximum plant height was obtained from control plants (3.679 cm). Dry plant weight was
higher in control (22.25 %) than stress conditions. The largest leaf area was measured in control plant (2.45 cm?). The high-
est membrane permeability was calculated in -1.50 MPa stress level (70.11 %). The highest rate of LRWC was in control
plants (20.38 %) while the lowest rate of LRWC was obtained from -1.5 MPa treatment (8.23 %). The average chlorophyll
content in control plant (35.63 SPAD units) was higher than other treatments. The highest protein content was calculated in
-1.5 MPa (475.07 pg ¢! FW). The -1.0 MPa treatments had the highest proline content (44.42 pg ¢! FW).
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Table-1. The results of drought stress treatment in Garnem.

1.day 3.day 5.day 7.day 9.day 11.day 13.day 15.day
Change of Plant Height (cm)
Control 3,16a 3,36 a 3,47 a 3,65a 3,71a 3,84 a 393a 3,96 a
-0,SMPa 2,18b 2,22b 2,27b 2,47b 2,48 b 2,51b 2,52 b 2,63 b
-1,0MPa 2,02b 2,06 b 2,06 b 2,10 b 2,10 b 2,11b 2,21b 221b
-1,5MPa 2,06 b 2,10b 2,11b 2,11b 2,13b 2,13b 2,14b 2,140
LSD 0,786** 0,596%** 0,661%** 0,724%** 0,740%**  (,782%** 0,830%** 0,800%**
Change of Dry Plant Weight (%)
Control 20,33 b 20,76 b 21,30 b 21,41 a 22,19 a 22,47 a 23,04 a 26,56 a
-0,5MPa 24,66 a 23,82 a 23,10 a 22,01 a 21,49 a 20,93 a 20,74 b 20,76 b
-1,0MPa 25,66 a 2242 a 21,98 ab 21,92 a 19,69 b 18,66 b 18,00 c 17,23 ¢
-1,5SMPa 2398 a 22,96 a 20,94 b 18,62 b 16,18 c 14,85 ¢ 14,27d 12,36 d
LSD 1,266%%* 1,675%* 2,033* 2,087%* 1,926%%* 2,031 *** 1,947%** 2,069%**
Change of Leaf area (cm?)
Control 1,35 2,46 2,35 3,19a 2,39 a 2,34 a 3,14a 239a
-0,5MPa 1,88 1,83 1,85 1,60 b 1,53b 1,49b 1,41b 1,25b
-1,0MPa 1,74 2,09 1,77 1,57b 1,57b 1,43 b 1,29b 1,23 b
-1,5SMPa 1,72 2,12 1,67 1,56 b 1,36 b 1,04 ¢ 1,L10b 1,01 b
LSD 0.D 0.D 0.D 1,064** 0,702%* 0,500%** 0,741%** 0,728%**
Change of Membrane Permeability in leaf (%)
Control 18,58 ¢ 19,02 d 20,04 d 22,86d 24,87d 26,10d 26,08 d 27,74 d
-0,SMPa  2420b 21,96 ¢ 37,68 ¢ 55,70 ¢ 64,07 c 63,21 c 71,85¢ 8431 c
-1,0MPa  24,60b 39,36 b 53,21b 58,28 b 65,03 b 69,88 b 74,00 b 90,67 b
-1,5MPa 34,04 a 43,21 a 55,80 a 81,32 a 82,51 a 82,23 a 84,36 a 97,43 a
LSD 0,889%** 1,254%%* 0,811%** 0,745%** 0,417*%**  1,406%** 1,447%%%* 0,747%**
Change of LRWC (%)
Control 17,68 ¢ 18,01 a 19,20 a 19,89 a 21,01 a 22,02 a 22,46 a 22,82 a
-0,5MPa 2429 a 17,80 a 16,66 b 14,66 b 10,25 b 8,76 b 5,49b 3,14b
-1,0MPa  1881b 14,54 ¢ 13,37 ¢ 13,12 ¢ 8,45 ¢ 4,65 c 3,64c 2,73b
-1,5SMPa  15,27d 12,75 ¢ 11,08 d 10,51d 7,29d 4,03 ¢ 2,49d 2,48b
LSD 0,980%** 1,095%** 0,665%** 0,834 %** 1,000%**  1,216%** 1,290%** 1,164%%*
Change of Chlorophyll content in leaf (ppm)
Control 33,63 ¢ 33,94d 35,06 a 35,06 a 36,01 a 36,79 a 37,21 a 37,38 a
-0,5MPa  39,14b 37,08 b 33,540 32,36 b 27,43 b 22,79 b 22,43 b 22,38b
-1,0MPa 42,08 a 38,58 a 31,98 ¢ 31,16 b 21,69 d 21,28 ¢ 20,09 ¢ 19,79 ¢
-1,5MPa 41,77 a 35,19¢ 31,18 ¢ 27,58 ¢ 23,13 ¢ 19,41d 16,79 d 16,78 d
LSD 1,559%** 1,575%** 1,508 #* 1,910%** 1,610***  1,607%** 1,675%** 1,675%**
Change of Protein Content in leaf (ug g' FW)
Control 104,20 b 100,87 b 96,47d 92,19d 86,15 ¢ 81,19 ¢ 77,19 ¢ 75,52¢
-0,5SMPa  187,85b 168,42b 157,75 ¢ 111,31 ¢ 87,79 ¢ 77,22 ¢ 66,47 c 61,33 ¢
-1,0MPa  830,55a 765,52 a 687,16 a 479,08 b 338,42b  275,08b 259,23 a 165,52 a
-1,5MPa 793,57 a 634,89 a 584,64 b 549,86 a 402,08a 295,08 a 178,42 b 111,31 b
LSD 140,31*** 193, 48%**  6],3]*** 14,96%** 14,60%**  10,71%%* 26,31%** 25,14%**
Change of Proline Content in leaf (ug g' FW)
Control 11,41 b 14,90 d 16,90 c 21,50 c 22,50d 25,96 ¢ 33,34 ¢ 35,81c
-0,SMPa 16,83 a 2470 b 32,37 a 42,03 a 43,16 ¢ 43,34 b 53,30b 65,27 b
-1,0MPa 10,38 bc 2733 a 30,45 a 45,50 a 49,21 a 5390 a 55,83 b 82,78 a
-1,5MPa 8,58 ¢ 16,50 ¢ 23,36 b 36,38 b 45,86 b 50,27 a 60,52 a 64,70 b
LSD 3,78%* 1,96%** 3,10%** 5,46%** 3,28%** 5,45%** 5,11%** 4,30%**

* P<0,05, ** P<0,01, *** P<0,001
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Abstract

This study was conducted in order to determine the effects of different fungicides against tomato Powdery mildew disease
and rates of occurrence of fungal diseases in tomato greenhouses in Aksu, Serik and Manavgat districts of Antalya prov-
ince.Ten tomato greenhouses from each county and twenty plants were randomly observed from each greenhouse every
month and disease surveillance was carried out for eight months.The diseases caused by named causal agents (damping-off:
Pythium spp., Fusarium spp.,Sclerotinia spp., Rhizoctonia solani,Alternaria solani) Fusarium oxysporum f.sp.lycopersici,S-
clerotinia sclerotiorum, Phytophthora infestans, Botrytis cinerea, Alternaria solani, Cladosporium fulvum, Leveillula tau-
rica were determined as 8.33%, 40.03%, 44.20%, 48.95%, 53.99%, 58.43%, 63.37% and 64.83% respectively.In order to
determine the efficacy of some fungicides against the powdery mildew disease, which was highest in the uncovered tomato
cultivation, a fungicide test was conducted in four replicates according to the randomized split-block trial design using
the susceptible Keyta F1 hybrid tomato variety.As a result of the fungicide treatment,the highest effect was obtained with
92.30% from 80% micronised sulfur, which was followed by triadimenol 250g / 1, Fluopyram 200g / 1+ Tebuconazole 200g
/'1, Azoxystrobin 250g / | Penconazole 100 g /1 with 86.2%, 80.3%, 76.36% and 74.5% / L, respectively.

Keywords: Antalya,Fungicide,Greenhouse,Leveillula taurica,Powdery mildew,Tomato
Introduction

In Turkey, tomatoes are among the first vegetables in terms of production, consumption and the value of the economy. To-
mato is one of the important income sources of farmers in the cultivated areas (Celik and Ozbay, 2015).

Tomato, one of the most grown vegetables in the world, also has an important production in Turkey. With the climatic
conditions being compatible with tomato cultivation and with the advancement of the tomato processing industry since the
1970’s, the world has risen to the first place in tomato production

According to 2013 data in Turkey, greenhouse tomato production is 253.334 decare area (3.200.930 ton). The Mediterra-
nean region occupied the first place with a total production of 206,078 decares and an area of 2,501,733 tons. The province
of Antalya is the province with the highest production with a total of 2,335,271 tons, including 202,055 decare terrestri-
al tableware (2,332,073 tons) and salting (3.198 tons). In the area of 164.551 decare, greenhouse production was made
(2.134.374 tons) and production was realized (Ttiik, 2013).

There are a number of factors that affect the development of tomato crops that are important for Turkey and which are par-
ticularly important in industrial production, such as being in other cultivated plants. These include fungi, bacteria, harmful
insects, viruses, nematodes, weeds, etc. . One of the most important of these problems is tomato fungal diseases. Quality
tomato production is closely related to the control of the organisms causing the disease. Fungal and bacterial agents directly
affect the yield, killing the plant, and on the other hand increase the mold burden in processed products with fruit infections,
thereby lowering quality and making product export difficult (Alperdem et al., 1985).

The tomato value is increasing day by day due to the increasing population and the intensity in the consumer demand. Tak-
ing into account consumer demands and seasonal changes; The target for the continuation of tomato cultivation; Healthy,
high quality, residue-free, reliable production. Especially in recent years, the importance of human health and environmen-
tal cleanliness has shown that the pesticides to be used should be preferred to those with more specific and residual risks. In
terms of producers, it is aimed to reduce production costs, to capture the quality of the product and to sell the product at a
high price during harvest time. The catching of the quality of the product is related to the health of the product. Therefore,
disease products can not be mentioned in quality, and most farmers use pesticides intensely and uninformedly to protect
their products from diseases and insect. However, the fact that the MRL (Max. Residual Limit) value of the products is high
is a problem especially in the domestic market and big markets. Since the methods used for the detection of pesticides in
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plant products are highly developed and traceability is sought, producers have to implement an effective chemical program
involving environmentally friendly preparations with no residual problems (Tosun et al., 2003).

This study was carried out to determine the fungal diseases seen in the greenhouse of tomatoes in Antalya province, at what
time and condition it emerged, and the rates of occurrence in the plants. It is also the main objective of the study to examine
the effects of different active-substance fungicides against the severe infection of Leveillula taurica in tomatoes and to make
an appropriate program for controlling this disease.

Material and Methods

10 m x 7m underfloor greenhouse used in the shrinkage study, tomato varieties (Bestona F1, Keita F1, Monument F1,
Cigdem F1, Alyanak F1, Lamia F1) in the green provinces of the province of Antalya Aksu, Serik and Manavgat, 100 Keita
F1 tomatoes, dripping devices,Luna Experience SC 400 (200 g / 1 Fluopyram + 200 g / 1 Tebuconazole), Conrad SC (250
g / 1 Triadimenol), Thiovit Jet WG (80% Micronized Sulfur), Shavit 25 EC L Azoxystrobin), Oscar 100 EC (100 g / 1 Pen-
conazole) fungicides were taken as the main material of the study.

The plants were controlled for disease at different points in the sera, representing the whole of the 10 different greenhouses
selected for each district from different locations of the districts, representing Antalya, Aksu, Serik and Manavgat districts
In total, 200 plants were checked monthly in each district and the obtained data were recorded. The diseased plants in the
total control plant were counted separately for each disease and the total plant percentage was calculated as% and the dis-
eased plant percentage was found.

In order to investigate the efficacy of some fungicides against powdery mildew (Leveillula taurica) disease, 4 replicate ex-
periments were carried out according to randomized parcels divided blocks trial design using 5 different active material fun-
gicides in Yenikdy, Manavgat district of Antalya province. Each plum was planted with 25 plants, with a total of 100 plants
susceptible to the disease, with Keita F1 tomato seedling planted.Later, fungicide applications were started. Five plants were
left as controls and only water was pulverized. The remaining 20 plants were sprayed with 5 different fungicide, especially
the lower parts of the leaves. Two days after the fungicide application, counts were started again and recorded according
to 0-5 scale values. The disease severity was determined according to the Towsend-Heuberger formula. The activity of the
fungicides was calculated according to the Abbott formula.

Results and Discussion
The results of land surveys in Antalya province undergrowth tomato production areas are given in Table 1.

According to Table 1, powder mildew disease(Leveillula taurica) was found the highest in the greenhouse tomato pro-
duction areas of Antalya with 64.83% diseased plant ratio. This was followed by Cladosporium fulvum, Alternaria solani
and Botrytis cinerea with 63.37%, 58.43% and 53.99% infected plant rates, respectively. Tomato downy mildew disease
(Phytophthora infestans) known by the producers as the combatant, was ranked fifth among diseases with an infectious rate
of 48.95%. Phytophthora infestans was followed by Sclerotinia sclerotium and Fusarium spp. with diseased plant ratios of
44.20% and 40.03%.

77



Tablel. Fungal diseases and ratios detected in tomato greenhouse in Antalya province

FUNGAL DISEASES DISEASE RATIO (%)

Leveillula taurica 64.83
Cladosporium fulvum 63.37
Alternaria solani 58.43
Botrytis cinerea 53.99
Phytophthora infestans 48.95
Sclerotinia sclerotiorum 44.20
Fusarium spp. 40.03
ACt')'kerlen (Phytium sp., Fusarium sp., Rhizoctonia solani., Alternaria 8.33

5p..)

Within the scope of survey studies of Botrytis cinerea and Sclerotinia sclerotiorum, approximately 1% of total sowing
area in 2010 and 2011 in the provinces and districts of Antalya has been examinedThe center of Alanya, Gazipasa, Finike,
Manavgat, Serik and Kumluca districts of Antalya were built in a total of 90 hectares in an area of 150 decares. It was deter-
mined that 88 decares of the total area surveyed in the provinces and districts of Antalya were contaminated with gray mold
disease and 28 decares were contaminated with white rot disease. The prevalence rate of gray mold disease in all provinces
was determined between 12.2% and 58.0% in 2010 surveys in Antalya province, and disease severity was found to vary be-
tween 7.5-40.4% in all provinces. The prevalence of white rot disease was found to be between 17.3% and 25.0%, while the
disease severity was found to be between 16.3% and 24.4%.In the 2011 surveys, the prevalence of gray mold disease was
found between 19.0% and 62.5%, and the disease severity was found to vary between 11.0% and 45.2%. The prevalence
rate of white rot disease was determined between 12.2-22.0% while the disease severity was between 10.2-19.0% (Altinok,
2012).

Fusarium oxysporum is the most common form of domestication in Fusarium species.Fusarium oxysporum domateste
Fusarium oxysporum f. sp. lycopersici (FOL) and f. sp. radicis lycopersici (FORL). Although they are tomato-like host
pathogens, they form a disease in separate forms. While FOL wils, FORL causes root and root crown decays (Attitalla et
al., 2004).

Fusarium species (81.08%) were obtained mostly in the isolations made from the plants showing signs in the survey studies
in 1996-1997 in order to determine Fusarium spp., which is a problem in the stem root bottom of the plants in Aydin prov-
ince and districts where tomato agriculture areas. The largest group of Fusarium species that were found to be pathogenic
was Fusarium oxysporum f. sp. lycopersici (48.15%). It was found that Fusarium solani (33.33%) and Fusarium equiseti
(18.52%) (Yildiz ve Ddken, 2001).

They reported that Alternaria solani caused a disease known as ‘Yanikara’ and caused significant damage in the study of
Alternaria disease in tomatoes grown in plastic greenhouses in the Mediterranean region of Mersin in 1978-1981 in our
country. In this study, they also emphasized that it is a pathogenic disease, but not important, in the case of Alternaria alter-
nata in tomatoes (Akteke and Eraslan, 1985).

Botrytis cinerea, Phytophthora infestans, Sclerotinia sclerotiorum and Fusarium oxysporum started to appear in tomato
greenhouse from December. Botrytis cinerea, Phytophthora infestans and Sclerotinia sclerotiorum until the end of the third
month and Fusarium oxysporum until the end of the fourth month were found to be effective in these diseases which de-
parted in December. It can be seen from that the most recent outbreak of Cladosporium fulvum in tomato plants in Antalya
province is observed. It has been observed that this disease started early in February and lasted until the end of May. It can
be said that it will provide significant benefits in determining the timing of the application of both cultural and chemical
control against these diseases as well as determining the time of emergence of the diseases.
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Table 2 shows that the highest effect against tomato powdery mildew disease was 80% micronize sulfur (Thiovit WP 80).
Sulfur showed activity at% 92.30 against% 80 disease. It observed Triadimenol 250g / L (Shavit 25 EC) with 86.20% effect.
Both fungicides were statistically in the same group although they differed in their effect levels. Fluoropram 200g / L +
Tebuconazole 200g / L (Luna Experience SC 400) was in the third place with 80.35% effect. Statistically the effect values
were in the same group as triadimenol effect values. Azoxystrobin was 76.36% against 250g / L (Conrad) And remained at
a lower level than the other three fungi. The lowest effect was obtained from Penconazole 100g / L (Oscar 100EC).

Powder mildew disease was markedly controlled by both K2 SiO3 (potassium silicate) and Bayleton + sulfur. Potassium
silicate applied at 12-day intervals is quite protective against the naturally occurring contagious disease in field conditions.
In the study Triadimefon + sulfur application severity was calculated as 7.4% in 2006 and 4% in 2007 (Yanar et al., 2011).

Table 2. Effect of Some Fungicides Against Tomato Powdery Mildew Disease

Mikronize Kiikiirt % 80 Thiovit WG 80 9230 A
Triadimenol 250g/L Shavit 25EC 86.20 AB
Fluopyram 200gr/L

+ Luna Experience SC 400 80.35B
Tebuconazole 200g/L
Azoxystrobin 250g/L Conrad 76.36 B
Penconazole 100g/1. Oscar 100EC 74.50 BC
P<0.05
Conclusion

In order to be able to effectively control diseases that are problematic in tomato cultivation, it is important to know first what
kind of disease and when to go out and how to follow a development course. It is important to know the density of these
diseases if there is more than one disease in a production area.

Antalya province has encountered 8 fungal diseases that cause problems in greenhouse tomato cultivation and powdery
mildew disease is seen as the most intensive disease. As the damaged leaves can not perform their functions, the plant can
not feed the fruit. As a result, poor quality, weak, pale fruits are formed and the fruits are deformed as a result of exposure
to the sun. In our study area, if there is no fight against disease, the disease severity is 68%, which causes significant loss
of yield and quality in the disease severity at this level. In this study, it was determined that powdery mildew disease is the
most important disease in the greenhouse tomato production areas and the fungicides which are effective against it in the
effective chemical control are performing better. As a result of this experiment, micronized sulfur 80% (Thiovit WG 80)
showed the best result with 92.30% effect. It was also found that Triadimenol (Shavit 25 EC), which has specific effects
against powdery mildew diseases , is more effective than other fungicides. It can be concluded from this that it would be
better to include the classical fungicides such as sulfur, which are more specific to the powdery mildew diseases and the
narrow spectrum of action, instead of the modern fungicides of Strobilurin and Azole group, which have a broad spectrum
of action on the chemical control of the tomato powdery mildew disease.
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Abstract

One way of achieving efficient and high quality crops in crop production is to protect crops against problems related to plant
protection. For this, effective control against disease, insect and weeds must be carried out by using appropriate methods
of agricultural control. The most widely used method of agricultural control is the chemical control, which is accepted by
producers against diseases, harmful and weeds due to effective and short-term results. Although the use of pesticides in the
agricultural control has a significant advantage in terms of effective control against disease, insect and weeds, it is also a
disadvantage in terms of human health and the environment. The most important factor in creating the risk of the pesticide
in terms of human health and environment is the chemical control approach and application behaviors of the pesticide users.
We conducted this research in order to reveal the level of risk of human health and environment in terms of the chemical
control approaches and practices of the bean breeding farmers. For this reason, it has been tried to evaluate the chemical
control approaches and practices of human beings in terms of human health and environmental risk by asking face to face
questions with the bean producers of Konya, where beans were produced the most. Analysis of the answers to questions
asked by a total of 60 bean farmers surveyed revealed that about 70% of the farmers did not take the necessary precautions
during the preparation phase of the pesticide and during the application.

Keywords: Bean,Farmer, Pesticide, Konya
Introduction

There are a large number of fungal, viral and bacterial diseases in bean plants grown worldwide, and these diseases cause
yield losses at different levels (Hall, 1991).

It is only possible to reduce the yield and quality losses due to the diseases seen on bean, but by control these diseases with
appropriate methods. Chemical control is one of the most preferred method by farmers in the control against bean diseases.

Agrochemicals which are the argument of chemical control which are accepted as indispensable materials all over the
world due to easy application and quick results availability. However, the natural balance is disturbed by the conscious and
uncontrolled application of agrochemicals which play a major role in increasing the yield, human, animal and environmen-
tal health are threatened, air, water, soil and wildlife are adversely affected.

It is possible to increase the yield level of bean, which is important for our country, to benefit from the unit area in the
most effective way. For this, besides measures such as good soil preparation, adequate and balanced fertilization, proper
irrigation, it is also necessary to carry out effective fertilization with diseases, insects and weeds. Inadequacies of farmers’
methods of bean breeding and miscarriage practices have caused many problems in terms of human and environmental
health, while reducing the yield and choosing chemical application widely in the fight against diseases and harms. For this
reason, the problems and solution suggestions of the results obtained from the study in terms of human and environment
are discussed (Aydin , 2015).

In this study, it is aimed to determine the farmers who make bean cultivation in Konya province which has the greatest
potential in terms of bean production in Turkey and determine their approach to plant protection practices and identify the
mistakes correctly known by the farmers in terms of ensuring the sustainability of sustainable bean cultivation and evaluate
their risks in terms of human health and environment to raise awareness of the producers.

Material and Methods

Questionnaires were prepared to determine the approaches of chemical warfare and application of 60 bean farmers in each
province with 20 sharps farmers who produced at least 20 decare beans in the provinces of Altinekin, Cumra and Eregli,
the largest bean production area in Konya. The distributions of the answers given to these questions are calculated as%.
Assessment of chemical control applications in terms of human health and environmental risk has been made through these
calculated rates.
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The questionnaire forms were prepared and the questions directed to the farmers through the dialogue method were pre-
pared under the following three headings in order to determine the chemical control applications and approaches of the bean
farmers. These;

1.Approaches and behaviors before starting chemical control
2.Approaches and behaviors during chemical control applications

3. Approaches and behaviors after the application of chemical control
Results and Discussion

Before the chemical control begins, in order to determine the behavior of the farmers in the course of preparing the pes-
ticides, what precautions do you take when preparing the agrochemicals? Of the farmers who read the survey stated that
30% of the farmers read the necessary information on the package of pesticides, 13.3% used gloves and glasses for drug
preparation, 25% not to smoke and to eat something and 16.7% They did not take any precautions.

We can say that producers do not show the necessary sensitivity to protect against the toxic effects of pesticides especially
when they are looking at the behaviors they show when preparing of pesticides. We can say that the producers may ex-
perience significant toxic effects of pesticides if they do not take sufficient protective measures during preparation of m
psticides in order to protect them from effects such as acute or chronic poisoning.

In a study conducted in the Adana region, it was observed that the person preparing the pesticide without using short-
sleeved shirt, short trousers, gloves, mask and glasses. When they are told that they should take necessary protective meas-
ures such as gloves, masks, glasses for their own health, they have used gloves, masks, masked edges in warm areas such
as Cukurova as being overwhelming, more uncomfortable and even saying that they have become immune because they
have done this for years . However, such conditions pose a great risk for acute or chronic pesticide poisoning (Emeli, 2006).

Reducing the risk of pesticides related to acute and chronic toxicity related health problems on users there is a great ben-
efit in taking the necessary protective measures during the application of pesticides. When you look at the answer to the
question “What do you pay attention to when you make pesticides”, only 16.7% of the bean farmers are wearing protective
clothing, 30% have never taken any precautions, 46.7% have been eating or drinking Reported that they were using both
protective clothing and 6.6% of the respondents. As can be seen from these results, it is understood that only 7% of the
bean farmers are sensitive to the personal protective measures to be taken to prevent the adverse effects of pesticides while
spraying, and others are not sensitive to these issues.

A study of pesticide contamination in pesticide applications found that practitioners were exposed to pesticide, skin, res-
piratory and oral contaminants, and most of the contaminants were transmitted through the skin. Practitioner contamination
is affected by the type of equipment used, the volume of the treatment and the type of the chemical used, and these contam-
ination will be greatly reduced by the use of protective clothing and equipment such as gloves, masks, boots, long-sleeved
T-shirts and trousers (Tiicer, 1998).

During the application of agricultural chemicals, which are known to have many negative features in terms of human
and environmental health, 40% of the manufacturers pay attention to the use of gloves, masks and glasses for protective
measures; (50%) were generally smokers while they seemed to be a bit more careful about eating and drinking during the
treatment (Emeli, 2006).

The question posed to them to determine what kind of personal care they are taking to reduce pesticide contamination ,after
the application of the pesticide, 31.7% of the respondents answered that they had washed all clothes after washing, 55%
had washed their body with water and soap, 13.3% had washed their clothes They reported that they had washed their body.
According to these results, the best way to remove the pesticides which are used during the application and the pesticides
which have been exposed to the open body parts is to remove the clothes which have not been used for a long time and
wash both the clothes and the body while only 13.3% of the practitioners have either washed their clothes or just washed
their bodies seen.

After the pesticides application, the pesticide solution is the question directed to them to determine the behavior of the
bean farmers as to the way in which the increased water of medication and the tank cleaning water were destroyed. They
Reported that 45% of the farmers had sprayed the increased medicanal water into empty land, 30% had turned it to a side
of the field, and 16.7% had turned it into sewer, none of the farmers had dumped irrigation water or tank cleaning water.
After pesticides applications, pouring of medicated water or tank cleaning water into the surrounding or irrigation channels
causes the environmental pollution and natural life to be affected negatively. Here, the bean farmers’ behavior towards the
increased water supply to irrigation canals and stream sources is not favorable in terms of environmental health, but the
uncontrolled spill of empty land and sewage on one side of the field is a negative behavior due to the negative effects of
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environmental health and natural life .

Considering that, after the application of the pesticide, the empty packaging boxes will pose significant risks for environ-
mental health if not properly disposed of these. In order to determine the behaviors of the bean farmers in this direction, it
was determined that 30% of the producers randomly left the empty packaging residue on one side of the field, 26.7% put it
in the trash box, 25% stored the empty packaging waste in one place after disinfection, Another 16.6% (used for different
purposes) and 1.7% for irrigation channels or rivers. Leaving empty drug boxes at random after disinfection may cause en-
vironmental pollution and may be seen as a significant risk in other organisms. Pesticide packs that are thrown into dumps
without any treatment may also cause environmental pollution and poisoning of many animals fed from the dumpsite. It
can be said that 75% of the applications made by bean producers when carrying out the general evaluation of the methods
of disposing empty packaging pesticide boxes occur in a way that harms the environment and poses a significant environ-
mental risk to it.

According to a study done in Cukurova region, it was determined that 73.18% of the producers randomly laid empty pack-
ages, 17.28% burned, 5.45% buried in the soil, and 4.09% washed and used after the pesticide application (Uremis et al.,
1996) ,

According to a study carried out in Igel province, 45.29% of the producers randomly laid empty packages, 38.48% burned,
and 16.23% buried in the soil after the spraying (Zeren and Kumbur, 1998).

In a study conducted in Konya region, 34.3% of the producers reported that they left drug boxes in the field after pesticides
application, 23% cleared and used for different purposes, 20% buried in soil, 15.7% burned and 7% leaved in a garbage
(Inan and Boyraz, 2002).

In a survey conducted with producers in izmir’s Menemen district, it was found that 2% (2 people) collected and sold drug
boxes, 5% (4 people) bury, 18% (15 people) (18 people) reported burns while the remaining 52% (43 people) reported that
they left the water spraying place of the sprayer (Demirkan and Uysal 2011).

The most important factor playing a role in the change of pesticide residue amounts in agricultural products is the waiting
period. Taking this fact into consideration, only 38.3% of the respondents to the waiting period reported that they had car-
ried out the crop harvest according to certain conditions without regard to the waiting period, while the bean producers were
asked to determine their behavior regarding whether to pay attention to the waiting period after spraying.

Once pesticides are sprayed onto plants, they often lose their toxicity over time under the influence of environmental factors
such as temperature, light, precipitation. The time to wait for the residue amount on the products to fall below the tolerance
values after the use of the pesticides is called the “waiting period”. If the harvest is made after the pesticide application
is not followed in the necessary waiting period, continuous consumption of such foods with drug residues cause “chronic
poisoning” in the consumer (Oztiirk 1990).

When pesticide applications do not pay attention to the waiting period, pesticide in agricultural products brings with it res-
idue problem. The main reason underlying this obstacle is the pesticide residue above the maximum residue level poses a
risk for human health, as pesticide residues in agricultural products constitute a significant technical obstacle in the export
of agricultural products among countries. For each pesticide used in each country, the maximum residue levels (MRL) of
all agricultural products are determined, and according to these values, the pesticide residues required for the export and
import of agricultural products are checked for pesticide residue. In our country, it is sometimes seen that product returns
are due to pesticide residues on MRL in agricultural products. For example, the number of parties not eligible for pesticide
residues from the plant product groups sent to EU countries in Turkey has been reported as 118, 61,39,67, 88,77 from 2011
to 2016 respectively. (Tiryaki, 2017).

The most important reasons for the residual problems in agricultural products as well as soil-related factors as well as plant
type, chemical structure and properties of the pesticide, environment and climatic conditions, processes applied until the
consumption of the hanthorn, overfilling of the pesticide and application dose,overdose use, non-target pesticide applica-
tions, and failure to comply with the time interval between the last application and harvest (Tiryaki, 2017).

In a study conducted in Manisa province, 18% of the producers were found to have harvested immediately according to
their maturity after their products were applied, 4% of the respondents had realized the crop harvest according to the market
conditions, 72% of those waiting for the waiting period and 6% (Karatas, 2009).

In a study carried out in the Cukurova region, the question “Are you paying attention to the time intervals between spray-
ing and harvesting?” Asked that 47.6% of the growers had harvested their crops according to the maturation status after
they had applied their pesticides, 15.9% While 23.4% of those who pay attention to the necessary waiting period and
13.1% of those who pay no attention to this situation (Emeli, 2006).

When surveyed bean farmers are asked about their views on pesticide residues, it is understood that 35% of the respond-
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ents cared about this, while the rest of them regarded this as very important because it is important to control the disease
and harm as well. Be aware that negative behaviors of bean farmers in this way will eventually adversely affect human
health and make them aware of this issue by making the necessary informants to avoid their wrong practices.

Conclusions

Konya bean farmers are faced with the following consequences when chemical control applications and approaches to dis-
ease and harm are evaluated in terms of human health and environmental risk.

1.1t can be said that the producers have not shown the necessary sensitivity to protect against the toxic effects of pesticides
especially when they are behaving in the way they prepare agricultural pesticides. Here, we can say that, in the absence of
adequate preventive measures in the preparation of the pesticide in order to protect it from effects such as acute or chronic
poisoning of the agrochemical, the producers may experience significant health problems by being exposed to the toxic
effects of the drugs.

2.1t is understood that only 7% of the bean farmers during the application of the pesticides are sensitive to the personal
protective measures that must be taken to avoid the adverse effects of the pesticides, while others are not fully sensitive to
these issues. In this case, it can be said that bean farmers are exposed to toxic effects of pesticides in different forms and
ignore their health.

3.1t is evaluated that bean farmers’ behavior toward the increased supply of irrigation water to irrigation canal and river re-
sources is a positive behavior in terms of environmental health, but pouring uncontrolled land to an empty land and drainage
on an edge of the field is a risky behavior due to the negative effects of environmental health and natural life .

4.1t can be said that 75% of the applications made by bean producers when carrying out the general evaluation of the
methods of disposing empty packaging pesticide boxes occur in a way that harms the environment and poses a significant
environmental risk to it.

5.0ne of the most important reasons underlying the problem of pesticide residues in agricultural products is that crops are
harvested and consumed without paying attention to the time (waiting time) between the last application and the harvest.
Here too, the most important responsibility in this issue is to protect the crops from diseases and insects effects by the chem-
ical control. It seems that bean farmers at this point are not at the desired level in their behavior at the point of harmonization
with the time between the last spraying and the harvest.

6.1t is understood that 35% of the bean farmers care about pesticide residues, and the rest of them regards this as very im-
portant because the answer is that controlling the disease and insect is important, as it is the second planet. Be aware that
negative behaviors of bean farmers in this way will eventually adversely affect human health and make them aware of this
issue by making the necessary informants to avoid their wrong practices.
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Abstract

This study investigates the effects of different 5 and 10 mM Methyl Jasmonate (MEJA) and 2, 5 mM Sal-
icylic Acid (SA) doses on growth and tuber quality of Radish (Raphanus sativus) (cv. Akkaya). Tuber weight,
tubers diameter (cm), tubers weight (g), leaf length (cm), number of leaf, total soluble solids (%), colour, total
phenol (mg GA kg') were determined in the harvested plants. At the end of the study, it was determined that SA
applications were higher than MEJA applications in tuber weight. The same results were obtained in tuber di-
ameter and tuber length. The highest total phenol was in 5 mM of MEJA (1056.12 mg GA kg') and 2, 5 mM SA
(908.12 and 935.68 mg GA kg') applications respectively. The increasing MEJA applications caused an increase
in total phenol.

Keywords: Colour, Plant growth regulator, Phenol, White radish, Yield
INTRODUCTION

Since radish cater for vegetable of humans, it which has rich nutrient content is fairly important (Wang and
He, 2005). Radish can be considered as an annual as well as a biennial crop. The portion of the root developed
from the primary root is the edible portion. It is cool season vegetable and monthly means temperature of 10-
15°C its growth and development. Plant growth is seasonal in temperate countries due to the large variations in
temperature and day length during the year. Especially in countries in Asia consumption is increasing. Radishes
production is so important in terms of healthful of radish consumption; production is low to production rate and
quantity in Turkey. While white radishes manufacture was low in statistics until 2013, it has increased over the
last three years compared to statistics in our country.

Radish consumed to tubers has different size, color and shape. Some are black, white and red. Radishes
having small and red roots are defined as nuts (Vural et al., 2000). White radishes have some advantages. White
and red radish contains high levels of carotenoids in comparison with black radish. Other benefits of white rad-
ishes are facilitated to digestion. White ones are less aromas and phytochemicals than black and red ones for
example antioxidant (Stephens, 1994). However, there are not substances giving to color to radishes.

Scholars have determined that methyl jasmonate have been inhibitory effects in recent twenty five years
(Staswick, 1992). Methyl jasmonate (MeJA), a natural plant growth regulator, plays important roles in plant
growth and development, fruit ripening, and responses to environmental stress (Imanishi et al., 1998, Ziosi et al.,
2009). It has revealed that salicylic acid is plant growth regulator and plays a fundamental role in interacting with
other organisms (Harborne, 1980). Salicylic acid (SA) is considered a phytohormone-like compound as it is in-
volved in the regulation of plant growth, development and other physiological processes (Fariduddin et al., 2003;
Hayat et al., 2010). Natural occurrence of SA has been detected in the leaves and reproductive organs of about 34
important species (Raskin et al., 1990) where it is recognized as the endogenous regulator of plant metabolism.
However, its exogenous application to the plants generates diverse physiological effects, such as inhibition of
dry mass accumulation (Schettel and Balke, 1983), promotion of stomatal closure (Larque-Saavedra, 1979), and
inhibition of ethylene synthesis (Leslie and Romani, 1986).

There is no definitive information on how biotic elicitors cause changes in pigment and phenols in external
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applications of radish. So, in this study, the effects of SA and MeJa on the external vegetative application were
comparatively determined.

MATERIAL AND METHODS

The experiment was conducted during 2016-2017 growing season (October 2016-January 2017) in Uludag
University. Seeds provided by Pasatohum (Turkey) were of commercial quality white radish (Raphanus sativus
cv. “Akkaya”) seeds were sown (15x30 cm) in field in October (Anonymous, 2016). Growing conditions consist-
ed of a day/night temperature regime of 15+2/10+2°C. Organic fertilizer (stable manure: N 3.5%, P,O5 9.83%
and K O 2.40%) was applied in pre-sowing preparing of soil (1 kg m?).

Treatments: Methyl jasmonate (Sigma, St. Louis, USA) (5 and 10 mM) and salicylic acid (Merck, USA) (2, 5
mM) were dissolved in 0.2% ethanol. Biotic elicitors were applied as exogenous spraying on the three leaf stage
with 30 ml of solution per plant (Raza, 2013; Baenas et al., 2014). At the same time control plants were sprayed
only with water.

Yield parameters: Single harvest was carried out January. Plants with deformed swollen tuber were considered
as unmarketable. Tuber fresh weight (g) and diameter (mm) were measured on 20 plants per plot, and leaf length
(cm), number of leaf per plant. Total yield will also be determined per plots.

Quality parameters: The analysis of plant samples was performed immediately after harvesting in the fresh
plant material. Total soluble solids (TSS) of radish were determined using a NOW refractometer (0-32%) (Tech-
Jam International Inc., Tokyo, Japan) at 20°C.

Total phenolic matter was determined by folin-ciocalteu methods as gallic acid (GA) equivalent (Slinkard
and Singleton, 1977). The radish tubers were harvested at 5 week after the treatment of MeJA.

Tuber shell colour was determined by two readings on the two different symmetrical faces of the radish in
each replicate, using a Minolta CR 300 colorimeter (Konica-Minolta, Osoka, Japan), calibrated with a white stan-
dard tile. Hue'” angle and Chroma® values were converted calculating by Carreno et al. (1995) who definition to
color index (CIRG).

Figure 1. CIE L* a* b* color plane
OH°= arctan(b*/a*)

oOC = [(a*)2+ (b*)zlo.

Statistical analysis

The experiment was constructed with a complete randomized plot design. All determinations were carried
out in triplicate. Each replicate had 20 plants. Statistical analyses of variance were conducted at the 0.05 level,
differences between mean values were tested by LSD Test at p<0.05.
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RESULT AND DISCUSSION

Spraying of the plants with solutions influenced mean weight of the leaves and total weight (leaves+tuber) in
a statistically significant way, yet it did not have any effect either on mean weight of tuber and the quantity of
leaves per plant, leaf length. Smolen and Sady (2012) previously reported that SA application had no significant
effect on leaves per plant of radish. An increase in leaf weight of radish plant resulting from foliar application
of SA, being a part of the experiment presented in this paper, is corroborated in the research by Yildirim et al.
(2008). Similar findings were reported by Gutierrez-Coronado et al. (1998) and Lian et al. (2000) for soybean,
which foliar SA applications positively affected shoot and root growth parameters. However, in present study was
concluded that SA was effective consistent with the observations of Smolen and Sady (2012). Canake1 (2008)
observed positive effect when SA doses are increased in radish seedlings on plant weight. In our study, it was
determined that the developed applications positively increased the tuber weight, although it was not statistically
significant (Table 1 and 2). These results were in agreement with the results determined by Canake1 (2008).

Total soluble solids determined that between 2.45%- 4.70%. The highest total soluble solids of white rad-
ishes were obtained from SA 5 mM applications with 4.70%. The lowest total soluble solids of white radishes
were established in MEJA 5 mM and control applications as 2.51%, 2.45% respectively (Table 3).

As can be seen in table 3 total phenol created three groups were obtained between 1056.12; 908.12 mg GAkg™'. The
highesttotal phenol was found inapplication MEJAS mM (1056.12mg GAkg™") followed by MEJA 10 mM (1040.73
mg GAkg'), control (993.53 mg GAkg'), SAS5 mM (935.68 mg GA kg') and while least in SA2 mM (908.12 mg
GAkg'). MEJA applications was more total phenol than SA applications. Smolen et al. (2012) was as 48.2 mg 100
g'onplantapplied SAin study. This results may have been low in our study because they applied on radish seedlings.
A study by Kim et al. (2006) also found that MEJA applications increased phenolic compounds at sweet basil.
Our results are similar to those of Kim et al. (2006). In the study carried out by Koca and Karaman (2015), It was
determined that the total phenolic and flavonoid contents of the basil plants subjected to plant growth regulator
were significantly increased compared to the control plants.

This study was detected that SA and MEJA applications on white radish positively effect on Croma and
Hue. MEJA applications was the higher than SA applications on both of them (Table 4).

CONCLUSION

In this study that affected to increase to total soluble solids and color of salicylic acid and methyl jasmo-
nate applications. However, our investigation also observed increase total phenol compounds a parallel trend of
increased Methyl jasmonate doses. Even though more detailed research is needed to explore the complex rela-
tionship between the methyl jasmonate and phenolic compound in radish tuber, this study has demonstrated to
a certain extent that Methyl jasmonate and salicylic acid can significantly affect the quality parameters of radish
and may be one useful tool for the induction of health-benefiting chemicals in our plant diet.

Table 1. Effect of elicitor treatments on yield parameters

Tuber Weight Leaves Weight Total Weight

Treatments (g plant™) (g plant™) (T+L)
Control 40.95 27.65¢ 68.60 b
MEJA 5 mM 44.48 35.56 be 80.05 ab
MEJA 10 mM 52.65 44.57 ab 97.22 ab
SA2 mM 55.78 43.02 ab 98.80 a
SA 5 mM 58.62 46.48 a 105.10 a

LSD ns 10.41 28.86

0.05
MEJA: Methyl Jasmonate, SA: Salicylic acid
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Table 2. Effect of elicitor treatments on quality parameters

Treatments Tuber Tuber Leng- Number of Leaf
Diameters ht (cm) Leaves Length
(cm) (leaf plant™) (cm)
Control 6.28 4.20 25.48 9.80
MEJA 5 mM 9.18 6.14 26.07 9.40
MEJA 10 mM 7.36 4.92 27.06 7.73
SA2 mM 9.33 6.24 28.34 9.73
SA 5 mM 10.22 6.78 23.60 9.24
LSD ns ns ns ns

0.05

Table 3. Effect of elicitor treatments on total soluble solid and total phenol on radish tuber

Treatment Total Soluble Solid Total Phenol
(%) (mg GA kg™
Control 2.45¢ 993.53b
MEJA 5mM 2.51¢ 1056.12 a
MEJA 10 mM 3.72b 1040.73 a
SA2 mM 3.65b 908.12 ¢
SA 5 mM 470 a 935.68 ¢
LSD 0.13 31.54

0.05

Table 4. Effect of elicitor treatments on color on radish tuber

Treatmant Croma Hue
Control 7.39b 36.33b
MEJA 5mM 8.90 ab 36.33 ¢
MEJA 10 mM 10.39 a 68.17 a
SA2 mM 8.54b 54.94 ab
SA 5 mM 7.18b 62.09 ab
LSD s 1.77 13.36
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Ozet

Sicakligin sinirlayici etkisi nedeniyle Van ilinde bagcilik siurlt alanlarda yapilabilmektedir. Van ekolojik kosullari-
na uyum saglamis yegane iiziim ¢esidi Urartular doneminden giinlimiize kadar popiilaritesini korumay1 basarmis Ercig
liziimiidiir. Bu ¢aligmada, gelik elde etmek amaciyla kis budama déneminde budanan Ercis {iziim ¢esidinin bir yash dal-
larindaki besin element igeriklerinin belirlenmesi amaglanmistir. Besin elementleri olarak; N, Ca, Cu, F, K, Mg, Mn ve Z
elementleri incelenmistir. Calisma bes tekerriirlii ve her tekerriirde {i¢ adet omca olacak sekilde tesadiif parselleri deneme
desenine gore kurulmus ve her omcadan ikiser adet dal alinmistir. Nisan 2015’ de omca {izerindeki bir yasli dallar iki yillik
dal pargasiyla birlikte 16 goz lizerinden budanmistir. Budama makas1 yardimiyla bir yash dallar 1.-.4., 5.-8., 9.-12.ve 13.-
16. bogum araliklarina ayrilmis, etiivde kurutulmus ve 6gitiilmistiir. Kurutulmus ve 6giitiilmiis dal 6rnekleri analiz edil-
inceye kadar kiigiik polietilen posetlerde serin ve kuru yerde saklanmaistir. Ele alinan besin elementleri bakimindan, bogum
sirasina gore gruplanan dal bolgeleri arasinda fark olup olmadigini belirlemek amaciyla Friedman testi yapilmistir. Calisma
sonucunda; Cu, F, Mn ve Z elementleri bakimindan, dallarin farkli bolgelerine ait ortalamalar arasindaki fark istatistik
olarak énemli bulunmustur (p<0.05). Ayrica besin elementi degerleri N i¢in; %1.020-1.15, Ca i¢in; %0.39-0.50, Cu igin;
15.22-27.40 ppm, Fe i¢in;13.70-27.50 ppm, K i¢in; %0.23-0.31, Mg i¢in; %0.03-0.04, Mni¢in; 9.53-12.90 ppm ve Zn igin;
13.10-64.30 ppm, araliginda degisim gostermistir.

Anahtar kelimeler: Asma, Beslenme, Dal, Makro ve mikro elementler

Nutrient Contents of “Ercis” (Vitis vinifera L.) Grape Cultivar Canes

Viticulture can be performed in a limited area in Van due to the restrictive effect of the temperature. “Ercis” cultivar is
unique grape variety that adapts to ecological conditions of Van and continues to its popularity from the Urartu civilization
to nowadays. This study aims to determine nutrients content in one-year old canes that pruned in winter pruning season
to obtain canes in “Ercis” cultivar. N, Ca, Cu, Fe, K, M, N and Z elements were considered as nutrients. The study was
conducted to randomized plot design with five replications. Each replication was consisted of three vines and two pieces
of canes were taken from each vine. Canes were pruned with two years-old branches over the 16 buds in April 2015. They
were split to 4 pieces that 1.-. 4., 5.-8., 9.-12. and 13.-16 internodes by using pruning shears. Then these pieces were dried
in an oven and grounded. Dried and grounded cane samples were stored in small polyethylene bag in cool and dry room
until analysis.Friedman test was performed to determine whether differences between the internodes groups of canes for the
considered nutrients.In conclusion; for Cu, Fe, Mn and P elements, the differences between the means of internodes were
found statistically significant (p<0.05). In addition, nutrient values ranged from 1.020 to 1.15% for N, 0.39 to 0.50% for Ca,
15.22 to 27.40 ppm for Cu, 13.70 to 27.50 ppm for Fe, 0.23 to 0.31% for K, 0.03 to 0.04% for Mg, 9.53 to 12.90 ppm for
Mn, and 13.10 to 64.30 ppm for Zn.

Key words: Cane, Grapevine, Nutrition, Macro and Micro elements
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GIRIS

Asmalarda dal kavrami bir yash dallar1 ifade etmektedir. Bir yasli dal, yazlik siirgiiniin bir biiylime devresi sonundaki
odunlasmis halidir. Bu dallar, iki yash dal ve/veya omcanin daha yasli odun kismini olusturan gévde ve kollar tizerinde
bulunur. Bir yasli dallar asmalarda iiriini olusturan kig gozlerini {izerinde tagimalari nedeniyle en énemli organlardir. Bir
yasl dal iizerinde kis gdzlerinden baska, bogum ve bogum aralari, yaprak sap1 izi, koltuk siirglinii veya izi, salkim sapi,
siiliik gibi organlar bulunmaktadir. Bir yash dallar, alindig1 omcanin biitlin kalitsal 6zelliklerini tasidigi igin, yetistirilen yeni
bitki de ayni 6zelliklere sahip olmaktadir. Bu nedenle, asmalarin gelik, as1 ve daldirma yoluyla ¢ogaltilmasinda fidan tiretim
materyali kaynagi olarak bir yaslh dallar bliylik 6nem tasimaktadir (Celik ve ark. 1998). Baglarin kaliteli fidanlarla kurul-
mast bagcilik agisindan son derece 6nemli olup, boyle bir fidan ancak uygun 6zellikteki bir yash dal kullanilarak elde edile-
bilmektedir. A¢ik koklii asili fidanlarin gelisim ve randimanlari, tiretim materyalinde kok, kallus (yara dokusu) ve siirgilin
gelisimine baglhdir. Bunlardan herhangi birinin aksamasi, fidan gelisimini olumsuz yonde etkileyebilmektedir. Uretim ma-
teryali olan bir yash dalin kalitesi lizerine; ¢esidin genetik yapisi, terbiye sistemi, omcanin yiikii, yedek karbonhidratlarin
varlig1, liretim materyalinin alim donemi ile alinan materyalin ag1 zamanima kadar muhafazasi etkili olmaktadir (Dardeniz
ve ark. 2013a). Celik ve ark.(1998)’e gore bagcilikta fidan iiretim materyallerinin kis (iirin) budamas1 sirasinda alinmasi
daha avantajlidir. Béylece hem budama hem de ¢elik alma islemi bir arada gergeklestirilerek, is giiciinden tasarruf saglan-
makta, ayrica s6z konusu celiklerin kis boyunca muhafaza sorunu ve masrafi da ortadan kalkmaktadir. Bu ¢alismada, kig

budama doneminde alinan Ercis tiziim ¢esidine ait bir yasli dallarin besin elementi i¢eriklerinin belirlenmesi amaglanmastir.

MATERYAL VE YONTEM

Bu ¢alismada, Van iline 6zgii yerel bir ¢esit olan ve kendi kokleri lizerinde yetistirilen ‘Ercis’ izim ¢esidi materyal
olarak kullanilmistir. Geleneksel yer bagciligi seklinde yetistirilen omcalardan Nisan 2015’ de bir yaslt dallar iki yillik dal
pargasiyla birlikte 16 goz lizerinden Nisan ayinda budanmigstir. Budama makasi yardimiyla bir yasl dallar 1.-.4., 5.-8.,
9.-12.ve 13.-16. Bogum araliklarina ayrilmis, etiivde 105 °C’de kurutulmus ve ogiitiilmiistiir. Kurutulmus ve 6gitilmis
dal 6rnekleri analiz edilinceye kadar kiiciik polietilen posetlerde serin ve kuru yerde saklanmustir. Ogiitiilmiis drneklerde
N, Kacar (1994)’e gore Kjeldahl yontemi kullanilarak, Ca, Mg, K, Fe, Mn, Zn ile Cu ise kuru yakma yontemiyle Kacar
(1994)’a gore ICP-OES (Indiiktif Eslesmis Plazma-Optik Emisyon Spektrometresi)’de analiz edilmistir. Uzerinde durulan
ozellikler i¢in tanimlayict istatistikler; ortalama, standart hata, minimum ve maksimum deger olarak ifade edilmistir. Bu
ozellikler bakimindan grup ortalamalarini karsilagtirmada Tek yonlii Varyans analizi yapilmistir. Varyans analizini takiben
farkli gruplari belirlemede Duncan ¢oklu karsilastirma testi kullanilmistir. Hesaplamalarda istatistik anlamlilik diizeyi %5

olarak alinmig ve hesaplamalar i¢in SPSS istatistik paket programi kullanilmustir.

BULGULAR VE TARTISMA

Calismada Ercis liziim ¢esidinin bir yasli dallarinda farkli bogum araliklarindaki element igerikleri incelenmistir. Ele
alian elementler, azot, kalsiyum, bakir, demir, potasyum, magnezyum, mangan ve ¢inko’ dur. Bu elementler bakimindan
yapilan karsilagtirma sonuglar1 Cizelge 1 de verilmistir. Cizelge 1° de goriildiigii iizere; bakir, demir, mangan ve ¢inko ele-
mentleri disindaki diger elementler bakimimdan bogumlar arasindaki fark istatistik olarak 6nemli bulunmamustir. N; %1.020-
1.15, Ca; %0.39-0.50, Cu; 15.22-27.40 ppm, Fe;13.70-27.50 ppm, K; %0.23-0.31, Mg; %0.03-0.04, Mn; 9.53-12.90 ppm,
Zn; 13.10-64.30 ppm, araliginda degisim gdstermistir. Azot bakimindan ug ve dip bogumlar ayni degere (%1.06) sahip iken
en yiiksek azot 9.-12. bogum arasinda (%1.15) elde edilmistir. Kalsiyum bakimindan farkli bogum arasindaki degerler bir-
birine yakin ¢ikmig olsa da en yiiksek deger dip gozlerin bogum aralarinda saptanmistir. Bakir i¢erigi yoniiyle ele alindigin-
da, bogumlar aras1 farklilik incelendiginde; en yiiksek ortalama 27.40 ile 1-4. bogumdan elde edilirken, bunu 22.30 ile 5-8.
bogum 17.50 ile 9-12. bogum ve 15.22 ile 12-16. bogum izlemistir. Demir elementi bakimindan ise en yiiksek ortalama;
27.50 ile 5-8. bogumdan elde edilirken, en diisiik ortalama 13.70 ile 9-12 bogumdan elde edilmistir. K elementi yoniiyle
elde edilen degerler oldukea bir birine yakin olsa da, 5.-8. bogum aralarinda elde edilen deger digerlerinden daha yiiksek

bulunmustur. Benzer sekilde, Magnezyum i¢in de; 1-4. bogumdan olani farki istatistik olarak 6nemli olmamakla birlikte, en
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yiiksek ortalama 12.90 ile 5-8. bogumdan elde edilirken, en diigiik ortalama 9.53 ile 9- 12. bogumdan elde edilmistir. Cinko
bakimindan ise en yiiksek ortalama 64.30 ile 9-12. bogumdan elde edilirken, bunu 18.80 ile 1-4. bogum izlemistir. En
diisiik ortalama ise 5-8. bogumdan olan farki istatistik olarak 6énemli olmamakla birlikte, 12-16. bogumdan elde edilmistir.
Gokbayrak ve ark. (2009), 5SBB anacinin besin elementi igerigini inceledikleri ¢alismalarinda, N; %0.51-0.64, P; %0.12-
013, K; %0.37-0.42, C; %44.3-46.6, Fe; 68.5-99.2 mg/L, Mg; 1069-1169 mg/L, Zn; 6.78-8.34 mg/L, Na; 74.0-87.3 mg/L,
Mn; 18.6-25.0 mg/L, Cu; 4.96-7.44 mg/L arasinda degisim gostermistir. Tlirkmen ve ark.(2011), 140Ru anacinda besin
elementi i¢erigini N; %0.61-0.70, P; %0.13-0.14, K; %0.41-0.44, C; %44.7-45.9, Fe; 89-104 mg/L, Mg; 1230-1312 mg/L,
Zn; 7.3-7.9 mg/L, Na; 73-84 mg/L, Mn; 23.2-3.0 mg/L, Cu; 5.5-7.1 mg/L olarak belirlemislerdir. Yalova Cekirdeksizi iizim
cesidi kalemlerinin besin elementi icerikleri Al; 9.5-83.6 ppm, Mo; 0-1.650 ppm, Ca; 8818-12166 ppm, B; 13.87-22.29
ppm, Cd; 0-0.034 ppm, Cr; 0.230-0.413 ppm, Cu; 21.27-165.91 ppm, Fe; 56.90-83.39 ppm, K; 7461-9988 ppm, Mg; 2385-
3065 ppm, Mn; 24.89-51.25 ppm, Na; 280-430 ppm, Ni; 0.585-0.875 ppm, P; 1007-1888 ppm, Pb; 0.428-0.604 ppm, S;
620-966 ppm, Se; 0.269-0.933 ppm, Zn; 68.2-196.9 ppm, C; %42.90-43.72, N; %0.955-1.430 arasinda degigim gdstermistir
(Dardeniz ve ark., 2013b). Gokbayrak ve ark. (2009), SBB anacinin besin elementi icerigini inceledikleri ¢aligmalarinda,
N; %0.51-0.64, P; %0.12-013, K; %0.37-0.42, C; %44.3-46.6, Fe; 68.5-99.2 mg/L, Mg; 1069-1169 mg/L, Zn; 6.78-8.34
mg/L, Na; 74.0-87.3 mg/L, Mn; 18.6-25.0 mg/L, Cu; 4.96-7.44 mg/L arasinda degisim gostermistir. Tiirkmen ve ark.(2011),
140Ru anacinda besin elementi igerigini N; %0.61-0.70, P; %0.13-0.14, K; %0.41-0.44, C; %44.7-45.9, Fe; 89-104 mg/L,
Mg; 1230-1312 mg/L, Zn; 7.3-7.9 mg/L, Na; 73-84 mg/L, Mn; 23.2-3.0 mg/L, Cu; 5.5-7.1 mg/L olarak belirlemislerdir.
Yalova Cekirdeksizi iiziim ¢esidi kalemlerinin besin elementi igerikleri Al; 9.5-83.6 ppm, Mo; 0-1.650 ppm, Ca; 8818-
12166 ppm, B; 13.87-22.29 ppm, Cd; 0-0.034 ppm, Cr; 0.230-0.413 ppm, Cu; 21.27-165.91 ppm, Fe; 56.90-83.39 ppm, K;
7461-9988 ppm, Mg; 2385-3065 ppm, Mn; 24.89-51.25 ppm, Na; 280-430 ppm, Ni; 0.585-0.875 ppm, P; 1007-1888 ppm,
Pb; 0.428-0.604 ppm, S; 620-966 ppm, Se; 0.269-0.933 ppm, Zn; 68.2-196.9 ppm, C; %42.90-43.72, N; %0.955-1.430
arasinda degisim gostermistir (Dardeniz ve ark., 2013b). Italia {iziim ¢esidi kalemlerinde, besin elementleri bazinda genel
olarak; Al; 5.3-100 ppm, Mo; 0-0.038 ppm, Ca; 9759-13155 ppm, B; 14.69-17.77 ppm, Cd; 0-0.0165 ppm, Cr; 0.203-0.435
ppm, Cu; 19.91-103.60 ppm, Fe; 48.68-79.11 ppm, K; 7279-8014 ppm, Mg; 2603-3267 ppm, Mn; 31.90-46.06 ppm, Na;
275-496 ppm, Ni; 0.920-1.638 ppm, P; 870-1313 ppm, Pb; 0.504-0.791 ppm, S; 617-859 ppm, Se; 0.195-1.970 ppm, Zn;
89.2-156.2 ppm, C; %42.47-43.86, N; %0.948-1.400 araliginda degismistir (Dardenizve ark., 2013a). Yalova Incisi tiziim
cesidinde besin elementleri, Al; 40.6-67.5 ppm, Mo; 0-1.190 ppm, Ca; 7422-10318 ppm, B; 12.36-21.97 ppm, Cd; 0-0.022
ppm, Cr; 0.220-0.525 ppm, Cu; 45.3-101.8 ppm, Fe; 54.43-92.10 ppm, K; 5315-8332 ppm, Mg; 1983-3282 ppm, Mn;
27.71-37.32 ppm, Na; 294-514 ppm, Ni; 0.392-0.893 ppm, P; 664-1371 ppm, Pb; 0.338-0.774 ppm, S; 614-1138 ppm, Se;
0.225-1.389 ppm, Zn; 75.9-222.7 ppm, C; %42.70-44.23, N; %0.878-1.325 ve C/N; 32.55-49.27 araliginda degisim goster-
mistir (Miftioglu ve ark., 2013).

Cizelge 1. Ercis liziim ¢esidinin bir yasli dallarindaki besin elementi icerikleri

Elementler Bogumlar Ort Std. Hata Min. Mak. p
1.-4. 1.06 0.05 1.02 1.09
N 5.-8. 1.02 0.01 1.01 1.03
087
9.-12. 1.15 0.02 1.13 1.16
(%) 12.16. 1.06 0.04 1.03 1.09
Genel 1.07 0.06 1.01 1.16
1.-4. 0.50 0.07 0.45 0.55
5.-8. 0.43 0.04 0.40 0.46
Ca 504
9.-12. 0.39 0.04 0.36 0.42
(%) 12.16. 0.45 0.44 0.30 8.00
Genel 0.44 2.68 0.30 8.00

94




1.-4. 27.40 a 0.28 27.20 27.60
5.-8. 2230b 0.42 22.00 22.60
Cu .001
9.-12. 17.50 ¢ 0.71 17.00 18.00
(ppm) 12.16. 15.22d 0.16 15.11 15.33
Genel 20.61 5.02 15.11 27.60
1.-4. 19.20b 0.14 19.10 19.30
5.-8. 2750 a 0.71 27.00 28.00
Fe .001
9.-12. 13.70d 0.14 13.60 13.80
(ppm) 12.16. 16.51¢ 0.71 16.01 17.01
Genel 19.23 5.53 13.60 28.00
1.-4. 0.25 0.05 0.21 0.28
K 5.-8. 0.31 0.04 0.28 0.34
381
9.-12. 0.23 0.04 0.20 0.26
(%) 12.16. 0.26 0.04 0.23 0.28
Genel 0.26 0.05 0.20 0.34
1.-4. 0.03 0.01 0.30 0.36
5.-8. 0.04 0.01 0.03 0.05
Mg .585
9.-12. 0.03 0.01 0.03 0.03
(%) 12.16. 0.04 0.01 0.04 0.04
Genel 0.11 0.14 0.03 0.36
1.-4. 11.83 ab 0.04243 11.80 11.86
5.-8. 12.90 0.28 12.70 13.10
Mn 2 006
9.-12. 953 ¢ 0.74 9.01 10.05
(ppm) 12.16. 11.50 b 0.28 11.30 11.70
Genel 11.44 1.34 9.01 13.10
1.-4. 18.80 b 0.28 18.60 19.00
7 5.-8. 14.60 ¢ 0.14 14.50 14.70
n .001
9.-12. 64.30 a 0.42 64.00 64.60
(ppm) 12.16. 13.10 ¢ 0.14 13.00 13.20
Genel 27.70 22.70 13.00 64.60

Miiftiioglu ve ark. (2014), Cardinal iiziim ¢esidinin yillik dallarinin dip bogum araliklarinda (1.-4.) N miktarinin
diisiik oldugunu, orta ve ug¢ bogum araliklarina (9.-12. ve 13.-16.) dogru ise N miktarinin yiikseldigini saptamislardir. Fe,
Mg, Na, Zn ve N elementlerinde, bogum araliklar1 bazinda énemli farkliliklar gériilmiis, bu elementlerin hepsi yillik dalin
dip bogum araliklarinda en diisiik sonuglar1 verirken, orta ve u¢ bogumlara dogru diizenli sekilde arttiklar1 gozlenmistir.
Onemli farklilik gériilmemesine karsin; Al, Ca, B, P ve S elementlerinde, yillik dalin dip bogum araliklarindan u¢ bogum
araliklarina dogru rakamsal olarak artiglar, Cr, Cu, Mn ve Se elementlerinde ise rakamsal olarak azaliglar saptanmustir.
Bununla birlikte, yillik dal boyunca Cd, K, Pb ve C elementlerinde dalgalanmalar goriilmiis, Co ve Mo elementlerine hig

rastlanilamamuistir.

SONUC

Bagcilikta fidan kalitesinin alinan kalem ile iligkili olmasi nedeniyle, bu ¢calismada kis budama déneminde alinan
Ercis iizim ¢esidi kalemlerinin besin elementi igerikleri belirlenmistir. Calisma sonucunda en yiiksek N (%), Ca (%) ve Cu
(ppm), 1.-4., Fe (ppm), K(%), Mg (%) ve Mn (ppm) 5.-8.ve Mg ise 9.-12. bogumlarda elde edilmistir. Yapilan ¢alismanin
asma fidani iiretim materyal kalitesinin tespiti agisindan son derece yararl olacagi ve gelecek calismalara 151k tutacagi

diistiniilmektedir.
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Abstract

In the research, the oyster mushrooms were stored at + 4 ° C in modified atmosphere conditions for 20 days in pol-
yvinyl chloride (PVC), polystyrene containers and commercial plastic bags. During the storage weight loss, soluble solids,
respiration rate, titratable acidity and color changes were determined 5 days intervals. The rate of quality loses of the oyster
mushroom that stored in polyvinyl chloride (PVC) containers is slower than polystyrene containers and commercial bags.
The mushrooms could be stored in PVC containers for 10 days.

Keywords: Oyster mushroom, Pleurotus ostreatus, storage, quality, modified atmosphere =~ packaging, shelf life.

INTRODUCTION

Oyster mushrooms (Pleurotus ostreatus) are produced mostly in China, Japan and Taiwan in the world. Oyster mush-
room cultivation started in 1980, but demand was increased rapidly in the last decade for commercial production.

The shelf life of mushroom is rather short due to the absence of cuticular layer. Ethanol accumulation, softening,
mold, off-odour and respiration rate are increased in the mushroom kept at room temperature for 4 days (Villaescusa et al.,
2003). In order to maintain the postharvest quality of the mushrooms and to extend the shelf life, it is necessary to reduce
the cap temperature, to sending with packaged to the market, and to protect the cold chain until the consumption of harvest.

Modified atmosphere packaging (MAP) is effective in preventing postharvest losses such as weight loss, browning
and spore formation in mushrooms. In previous studies at different MAP technique using for storage of Pleurotus species
that shelf life was determined to be 8-11 days at 0°C, 4-6 days at 5°C, 2-3 days at 10°C and 1-2 days at 20°C (Choi et al.,
2003). According to the results of the research, appearance and discoloration of mushrooms are prevented and the respira-
tion rate is slowed down by using film packaging,

The cold chain must be protected in order to extend the shelf life of mushrooms kept in cold storage at postharvest.
On the other hand, it is known that in cold storage, especially by changing the composition of O, and CO, in the package,
induce bacterial or mold source microorganism activity. For this reason, the technical properties (O,, CO, and water vapor
permeability, package type and thickness) of the packaging material used in the MAP storages are important.

The aim of this study is to determine the quality losses in the storage and during shelf life of oyster mushrooms stored
in different MAP conditions.
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MATERIALS AND METHODS

The mushrooms used as material in the research were purchased from a mushroom producer in the Kazan/Ankara
province in Turkey. Stem growth, stem color, smell and appearance were taken into account as the harvest criterion.

Packaging material

250 gram of polyethylene (PE) packages (commercial plastic bag), PVC (polyvinyl chloride) and polystyrene con-
tainers were used to create MA conditions in the study. Control group of oyster mushrooms kept in the open air in the
plates. The mushrooms placed in the polystyrene containers are covered with stretch film with using Emapack Sarman-U
packaging machine. Then, all of packaged mushrooms were stored at +4°C and 50-60% relative humidity in cooling con-
ditions. During the 20 day storage period, the following measurements and analyzes were made on the mushroom samples
at intervals of 5 days.

Weight Loss

Weight losses are calculated as percentage of pre-storage and post-storage weights of each package, based on initial
weight.

Color

Mushrooms cap of color is determined by Minolta CR-200 model color meter. Color was measured as L, a, b but
“L” value was considered (McGuire, 1992). In each mushroom sample, color measurements were calculated from three
different sides of cap area and the average of results were taken.

Respiration Rate (mLCO,kg'h™)

The respiration rate of the mushrooms were calculated by the Servomex CO, analyzer in terms of the CO, % level.
Percentage of CO, given to the closed atmosphere (jar) by the mushrooms kept in the glass jar with 3 L capacity for 1
hour and therefore the respiration rate values with considering the mushroom volume and weight were analyzed to be mL-
CO,kg'h! (Halloran et al., 2000).

Soluble solid content (SSC)

Soluble solid content (SSC) was evaluated by digital Abbe refractometer (Leica) previously calibrated to 20 °C. The
mushroom samples were squeezed and results are expressed in Brix % (AOAC, 1990).

Titratable Acidity (TA)

Titrable acidity (TA) was determined after squeezing of mushrooms (5 mL) using juicer machine and added 50 mL
distilled water, then mixed and titrated to pH = 8.1 using 0.1 N NaOH and then analyzed with automatic titrator (DL 50
Mettler Toledo) and results were expressed as percentage of citric acid (Anonymous, 2017).
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RESULTS AND DISCUSSION

Effect of different packaging types on weight loss of oyster mushrooms

MAP storage reduced weight losses of mushrooms compared to the control group. However, the weight loss is in-
creased by the increase of the storage period. At 4 °C, the lowest weight loss at the end of the 5™ day was in PVC (2.3%)
packages, followed by polystyrene (3.8%), PE (5.1%) and control group (10%). Weight loss was 48% in control, 11.8% in
PVC and 15.8% in Polystyrene in 20 days of storage (Table 1). The lower gas permeability of the PVC container reduced
weight loss by slowing the deterioration of the oyster mushroom. Kader et al., (1989) also had similar results.

In the mushroom storage, the highest acceptable weight loss value is around 8% (Karagali, 2010). According to this,
although the weight loss at the end of the 15" day in PVC container was 7.8%, but the consumption quality decreased. Con-
sidering appearance and weight losses, 10 days shelf life for PVC container was found to be effective on mushroom quality.

Table 1 Effect of different packaging materials on weight loss of oyster mushrooms (%)

Storage dura- c
ton Package type

(Days) Control PE Polystyrene PVC

0,0 0,0 0,0 0,0

5 10,0 5,1 3,8 2,3

10 15,6 11,8 7,9 3,8

15 29,6 15,8 11,8 7,8

20 49,6 19,8 15,8 11,8

Color

The increase in weight loss also affected the appearance of the mushrooms and the color. Textural deterioration
accelerated due to water loss. Mycelium growth was observed due to the spillage of spores and moisture in the caps of the
mushrooms that kept in polystyrene and PVC containers. Hereby, it affected the decrease in L (brightness) values (Figure 1).
In addition, the microbial deterioration and surface browning due to increase moisture are also effective in the decrease of
mushroom L value. The mushrooms in PVC containers maintained the color until 10™ day compare to other groups. Similar
results were reported by Choi et al., (2003).
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Figure 1. Effect of different packaging materials on cap color (L) values of mushrooms during storage
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Table 2. Effect of different packaging materials on cap color (L) of oyster mushrooms

Storage dura- Package type
tion

(Days) Control PE Polystyrene PVC
80,8 80,8 80,8 80,8

5 70,7 71,2 76,3 81,2
10 66,5 68,3 68,9 71,4
15 58,8 60,3 63,4 72,3
20 47,7 49,3 65,9 74,5

Respiration Rate

MAP storage has increased the amount of CO, due to the increase in storage time. The increase in CO, concentration
was less in the 5% day in polystyrene and PVC containers, but increased in the following days (Table 2 and Figure 2). The
results of the study were found to be in accordance with Choi et al., (2003) and Sapata et al., (2009). On the other hand,
the respiration rates of the control group (unpackaged) mushrooms are lower than that of packaged mushrooms. This is
caused by modified atmospheric packages causing in-pack gas accumulation and moisture condensation by encouragement

of respiration of the mushrooms.

Table 3. Effect of different packaging materials on respiration rate of oyster mushrooms

(mLCO_ kg'h™")

Storage dura- Package type
tion (Days) Control PE Polystyrene PVC
0 3 3 3 3
5 6 5 5 5
10 7 16 15 15
15 9 15 14 14
20 14 13 13 13
18
8~ 16
;g = 14
£ £ 12 I ~#—Control
g o 10
':l.% 8 , _,./ =8—-PpV(
o
23 6 =~ Polystyrene
. —=PE
2 T T T T
0 5 10 15 20
Storageduration (Day)

Figure 2. Effect of different packaging materials on respiration rate values of mushrooms during storage
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Soluble Solid Content (SSC) and Titratable Acidity (TA)

Soluble solid content increased during storage due to water loss. Table 3 and Figure 3 are examined, SSC in the con-
trol group of mushroom was a little higher than other groups, but no significant change was detected.

Table 4. Effect of different packaging materials on SSC of oyster mushrooms

Storage dura- Package type
tion (Days) Control PE Polystyrene PVC
0 3,4 3,4 3,4 3,4
5 6,1 5,9 5,8 5,4
10 6,5 6,2 6,0 5,8
15 6,4 6,4 6,3 6,0
20 6,5 6,4 6,3 6,1
7
= 6
£ —+—Control
& 5
U =—PE
Z —i#~Polystyrene
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=—=PV(C
3
0 5 10 15 20
Storageduration (Day)

Figure 3. Effect of different packaging materials on SSC values of mushrooms during storage

Titratable acid reached the maximum level at the end of 5™ day s in all treatments. Though,
TA showed a slight decrease in the following days, remained at a h igher level than the initial
(Table 4 and figure 4). This state is based on increase in microb i al activity in the mushrooms.

Table 5. Effect of different packaging materials on Titratable Acidity (TA) of oyster mushrooms (Citric acid %)

Storage du- Package type

ration (Days) Control PE Polystyrene PVC
0 1,7 1,7 1,7 1,7
5 3,6 3,4 3,9 3,7
10 3,1 3,0 2,8 2,6
15 2,9 2,5 2,7 2,3
20 2,7 2,3 2,5 2,1
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Figure 4. Effect of different packaging materials on TA values of mushrooms during storage

CONCLUSION

In an investigation conducted to determine the effect of oyster mushrooms kept in PVC, Polystyrene containers and
PE commercial bags on storage at +4°C temperature and 50-55% relative humidity, based on results of weight loss, color
(brightness), SSC, TA and respiration rate analyses, oyster mushroom can be stored for 5 days in PE, 10 days in Polystyrene
and 20 days in PVC containers. However, considering observations and consumer demands such as vitality, appearance,
color and smell criterias, it was determined that oyster mushrooms kept for 10 days in PVC containers were ideal for the

shelf life and in terms of consumers.

There are frequent problems on transportation, distribution and marketing of mushrooms that rapidly decay after
harvest. Therefore, investigate the factors causing these losses and minimize the loss level using appropriate techniques are
so important to determine the quality losses at harvest and postharvest period.
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ABSTRACT

In present study was conducted with cultivar ‘0900 Ziraat’ grafted on MaxMa-14 rootstock both 2014 and 2016
years. The effect of PGPR (Bacillus subtilis EY2, Bacillus atrophaeus EY6, Bacillus spharicus GC subgroup B EY30,
Staphylococcus kloosii EY37 and Kocuria erythromyxa EY43) were investigated under salt stress conditions. PGPR’s ef-
fects were tested on plant growth (shoot length and diameter, trunk diameter, leaf area, plant fresh and dry weight and root
fresh and dry weight), leaf relative water content (LRWC), membrane permeability, stomatal conductivity, photosynthetic
activity and chlorophyll content (by SPAD-502). The saplings were grown in pots filled 2:1:1 torf: perlite: sand. Salinity
was obtained by NaCl: Na,SO,: CaCl,: MgSO, (7:9:3:1) solution mix. The salt mix was applied twice a week with irrigation
during the growing period. When the salinity reached 2-2.5 dSem!, salt mix application was ended. All bacteria treatments
significantly increased plant growth compared with the salt treatment in both two years. As estimated, the control had high-
est values in all parameters. In the EY43 treatment, shoot length and shoot diameter was found 50.99 cm and 6.30 mm,
respectively. The LRWC range from 12.01 % (salt treatment) to 21.63 % (EY43 treatment). The highest rate of membrane
permeability was found in salt (31.95 %). The stomatal conductivity was decreased in the salt application (149.93 mmol
m?s!) unlike EY37 treatment (322.92 mmol m?s™). Similarly, EY73 treatment significantly increased photosynthetic activ-
ity (12.89 umol CO, m?s™") compared with the salt treatment (8.78 umol CO, m?s™).

Keywords: 0900 Ziraat, PGPR, Salt Stress, Sweet Cherry

1. INTRODUCTION

Plants are directly exposed to the stress because they do not have the ability to escape the stress. This direct effect
causes the death of tissues and organs adversely affecting plant growth and development (Kardas and Okmen, 2014). Stress
factors are examined in two groups as abiotic and biotic stress factors. The abiotic stress factors that affect the plant may
be listed as such that drought, mineral salts, high and low temperatures, flooding, heavy metals and pesticides (Schulze et
al., 2005). Salinity from these abiotic stress factors is one of the biggest problems in the territory of the country (Cakmakei,
2009). Because of saline soil occurs in the arid and semi-arid zones of the world, the most of the soils in the world has
saline structure. In such areas, long periods of drought coincide with high temperatures (Alizadeh et al., 2011). However,
salinity occurs quickly in these regions with irrigation. Salt in the upper layers of soil transported to by capillary during the
irrigation and evaporation and accumulates in the rhizosphere. The wrong applications of irrigation, the presence of high
soluble salts level in the water, lack drainage and salinity are among other causes. Salinity is one of the major problems in
the agricultural area of Turkey. Agricultural fields, about 1.500.000 ha, are faced with salinity problem in Turkey (Anon-
ymous, 2008). Salinity is one of the most effective factors which limited yield and soil fertility in production areas. Salt
stress cause increasing of respiration rate, ion toxicity, changes of plant growth, mineral disorders, damaging of membrane
permeability, decreasing of photosynthetic activity. On the other hand, soil salinity has negative impacts on nitrogen and
carbon metabolism. The plants are divided into halophytes and glycophytes due to differences in tolerance to salinity. Many
natural plants are glycophytes and cannot withstand salt stress. Halophyte plants grow naturally under high salinity and
therefore are tolerant to salt stress (Zhu, 2007). The salinity tolerances of different species or cultivars and their sensitivity
at different stages of growth, different soil and environmental conditions show differences. The reactions of fruit species to
salinity were examined (Maas and Hoffman, 1977) and it was observed that many fruit species are very sensitive to salinity
(Table-1).

In order to the breeding of soil salinity, it needs lots of time and more money. Therefore, these methods cannot be
applied prevalently countries. Many studies focused on chemical treatments and suitable rootstocks against for saline soil
but nowadays, biological treatments with plant growth promoting rhizobacteria (PGPR) have been started to use for solving
this problem (Ashraf et al., 2004; Karlidag et al., 2010). Using of the bio-fertilizers composed of beneficial microorganisms
instead of the synthetic fertilizers prevent to environmental problems and help to improve plant growth and protection envi-
ronmental health and soil productivity (O’connell, 1992). PGPR are free-living microorganisms as colonizing in the rhizos-
phere of plants (Karlidag et al., 2010). Strains of the genera such as Aeromonas, Azoarcus, Azospirillum, Azotobacter, Artho-
bacter, Bacillus, Clostridium, Enterobacter, Gluconacetobacter, Klebsiella, Pseudomonas and Serratia, have been identified
as PGPR, while the search for additional strains continues (Bloemberg and Lugtenberg, 2001; Vessey, 2003; Niranjan Raj
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et al., 2005; Esitken, 2011). These bacteria have a great importance in sustainable agriculture which increased root growth
and plant pathogens kept under the control. Such as biocontrol of plant disease, plant growth promoting, bio-fertilizers and
growth regulator substances production have functions (Antoun and Prévost, 2005). PGPR effects on plants a-symbiotically
notwithstanding plant species. In nature, bacteria which stay in low concentration is applied to plant roots, it effects on plant
growth and development. PGPR can have beneficial effects on plant growth and yield by two main mechanisms. There are
direct and indirect mechanisms. There are different ways in the direct effect mechanism. Direct mechanisms may act on the
plant itself and auxins, cytokinins, and gibberellins or lower of the ethylene in plant, solubilization of inorganic phosphate
and mineralization of organic phosphate, a symbiotic fixation of atmospheric nitrogen, and stimulation of disease-resistance
mechanisms (Zahir et al., 2003; Antoun and Prévost, 2005). In the indirect mechanism, PGPR acts like biocontrol agents re-
ducing disease or stimulate other beneficial symbioses or protect the plant (Jacobsen, 1997). Additionally, PGPR improves
plant’s tolerance to stresses, such as drought, high salinity, metal toxicity, and pesticide load (Bashan and de Bashan, 2005).
Salt-tolerant bacteria inoculants may be useful in developing strategies to facilitate plant growth in salinity conditions
(Karlidag et al., 2013). Some of the beneficial rhizobacteria such as Rhizobium, Bradyrhizobium, Azotobacter, Azospirillum,
Pseudomonas, Bacillus, etc. are effective in desert ecosystems, acid soils, saline and alkaline areas (Paul and Lade, 2014).
In previous studies, it was found that PGPR can ameliorate the negative effect of salt stress on the plant growth in tomato
and pepper (Mayak et al., 2004), squash (Yildirim et al., 2006), radish (Yildirim et al., 2008), lettuce (Yildirim et al., 2011),
strawberry (Karlidag et al., 2011; Karlidag et al., 2013) and citrus rootstocks (Arikan and Pirlak, 2016). However, studies
on the effects of PGPR on fruit products are limited. Studies have shown that these bacteria increase nutrient uptake and
yield in strawberries and increase plant and root growth in citrus rootstocks (Karlidag et al., 2011; Karlidag et al., 2013;
Arikan and Pirlak, 2016).

Table-1. Response of fruit species against Salinity

Tolerant Moderately Sensitive Too Sensitive

Pheoneix dactylifera Ficus carica Citrus paradisi
Punica granatum Citrus limon
Olea europea Citrus reticulata

Citrus sinensis
Prunus amgydalus
Prunus armeniaca

Prunus avium

Pyrus communis

In the present study, we aimed to determine effect of PGPR strains (Bacillus subtilis EY2, Bacillus atrophaeus EY6,
Bacillus spharicus GC subgroup B EY30, Staphylococcus kloosii EY37, Kocuria erythromyxa EY43) which were identified
positive effects on plant growth, leaf relative water content and membrane permeability of sweet cheery saplings under the
salt stress.

2. MATERIAL and METHODS

This study was conducted at Selguk University Department of Horticulture in 2014 and 2016 in Turkey. The 0900
Ziraat sweet cherry cultivar grafted on MaxMa 14 was used as plant materials and their saplings were planted to 12 liter
pots in March for both of years. The pots contained 2:1:1 peat: perlite: sand mixture.

The strains of bacteria, EY2, EY6, EY30, EY37, EY43 were obtained from the University of [gdir in Turkey (Assos.
Prof. Dr. M. Figen Dénmez). These bacteria have ability to grow on a saline culture medium (Karlidag et al., 2013). All
bacteria strain inoculation roots before planting. Roots were held in bacterial suspensions of the concentration of 10° CFU
mL~! for 30 minutes. After planting saplings were watered two times with bacterial suspensions once in a month. Saplings
of bacterial inoculation were made after one-month planting with irrigation once a week NaCl: Na,SO,: CaCl,: MgSO,
(7:9:3:1) solution mix application in pots and have continued during the growth period. When the EC of soil reached 2-2.5
dScm!, salt mix application was ended. Growth promoting effects of bacterial treatments were evaluated by shoot length
and diameter, stem diameter, leaf area, plant fresh and dry weight and root fresh and dry weight, leaf relative water content
(LRWC), membrane permeability, stomatal conductivity, photosynthetic activity and chlorophyll content (by SPAD-502)
in sweet cherry saplings. Experiment divided into seven application groups including nine saplings with three replicates in
a completely randomized design. The collected data were analyzed statistically using the SPSS 23. All data in the present
study were subjected by analysis of variance (ANOVA) and means were separated by Duncan’s Multiple Range Tests at 5%
level of significance.
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3. RESULTS and DISCUSSION

In this study, shoot length range from 30.29- 52.44 cm. The highest shoot lengths was obtained from control saplings
(52.44 cm) and EY43 bacteria treatment (50.99 cm), while the lowest shoot length was measured in salt treatment (30.29
cm). The EY43 bacteria strain increased by %68.33 shoot length in comparison to salt treatment (table-2). The diameter of
the shoot was increased all bacteria treatments in comparison with salt treatment (3.90 mm). The highest shoot diameter
was measured in EY43 bacteria strain followed by EY2 with 5.80 mm, EY37 with 5.70 mm, EY30 with 5.39 and EY6 with
4.94 mm. In terms of trunk diameter of sapling varied from 11.58 to 16.03 mm. The control saplings had the highest trunk
diameter with 16.03 mm, while the lowest diameter of trunk was found in salt treatment with 11.58 mm. The all bacteria
treatments increased by 17.44- 32.55% trunk diameter in comparison with salt treatment. The leaf area showed differences
in treatments. The largest leaf area was found in control saplings (28.34 cm?), while the smallest leaf was measured in salt
treatment (13.10 cm?). The salt treatment decreased by approximately 100% leaf area but bacteria treatments increased by
about 48- 95 % leaf area. As these result, some bacteria strain treatments overcame salt and were seen as the control treat-
ment. The fresh plant weight range from 140.68 to 224.08 g in all treatments. The highest fresh plant weight was calculated
in the control saplings, while the lowest was found in salt treatment. The bacteria applications raised by the fresh plant
weight 17.77- 49.26%. The best result of bacteria treatments was obtained from EY43 strain (209.99 g). The similar result
was found in dry plant weight. The highest dry plant weight was detected in control saplings (160.09 g) followed by EY43
(139.88 g) and the lowest dry plant weight was found in salt treatment (86.49 g) (table-2). These results were explained that
soil salinity reduces the soil water potential and the ability of plants to take up water. These reduces the rate of cell expan-
sion in growing tissues (Munns, 2011). However, Jha and Subramanian (2013) reported that PGPR under saline conditions
increase 31% plant height in paddy rice. Similarly, Pseudomonas strain treatment was significantly increased plant height
compared with any treatment under salt stress in rice plants (Sen and Chandrasekhar, 2014). The fresh and dry root weight
showed similarity in all treatments. The control treatment was found the highest result in both traits of root. The salt treat-
ment had the lowest fresh and dry root weight. The all bacteria treatments increased fresh and dry root weight in comparison
with salt treatment. The highest fresh and dry root weight result of bacteria application was EY43 strain with 175.33 g and
106.52 g respectively. The higher concentrations of NaCl caused a significant reduction in root length. The reduction in root
length might be due to the inhibitory effects of salt on the metabolic activities which associated with cell division, differenti-
ation and elongation (Heszky et al., 1992; Abdel-Hussein, 2006). Some author reported that PGPR treatments increase root
growth. Sen and Chandrasekhar (2014), in ADT43 rice genotype, decreasing of root length was measured in the treatment
of Pseudomonas strain TDK1 under salinity. Like-wise, Yildirim et al. (2008) was found that PGPR treatment had greater
root length than the control treatment in radish under salt stress conditions. The chlorophyll content ranged from 32.45 to
45.01 SPAD units in present study. The bacteria treatments increased by about 30— 50 % chlorophyll content in compar-
ison with salt treatment. The highest chlorophyll content was calculated in control saplings followed by EY43 bacteria
strain with 42.70 SPAD units (table-3). Karlidag et al. (2010) reported that EY2 and EY43 increased chlorophyll content
in strawberry plants. Our result was accordance with this study. The bacteria treatment decreased membran damaged. The
EY6 bacteria treatment was the most effective against to membrane damage. The membrane permeability rate was meas-
ured 31.95 %, which was the highest, in salt treatment. The lowest membrane permeability rate was found in control group
(17.56 %). The control group were followed by bacteria treatments; EY6, EY30, EY2, EY37 and EY43 respectively. The
results of membrane permeability showed similarity with Karlidag et al. (2010). The researchers found that all bacteria
strain reduced membrane permeability comparison with salt treatment in strawberry. The LRWC varied from 12.01- 24.67
% in all treatments. The result of control group was approximately twofold salt treatment in LRWC. The bacteria treatments
increased LRWC in comparison with salt treatment. The best result of bacteria treatment was measured in EY43 with 21.63
% LRWC. The LRWC result of our study is supposed by Karlidag et al. (2010) in strawberry. The stomatal conductivity
is reduced by abiotic stress condition such as drought, salt, heat, cold and etc. The stomatal conductivity was found lower
in salt treatment than other applications. The highest stomatal conductivity was measured in control (336.86 mmolm™2s™),
EY43 strain (317.24 mmolm?s™!) and EY37 strain (322.92 mmolm?s™). The reduced membrane permeability, increased
fresh root and plant weight, increased leaf area and increased LRWC contributed to stomatal conductivity in saplings. The
EY43 and EY37 bacteria strains increased photosynthetic activity with control group. The lowest activity was found in salt
treatment with 8.78 pmol CO, m™s™". The all bacteria treatments helped to increased photosynthetic activity under salt stress.
The LRWC, stomatal conductivity, leaf area and chlorophyll content increased by PGPRs risen to photoshytetic activity
(table-3).

4. CONCLUSIONS

The results of the present study showed that used bacteria strains had been ameliorative of the deleterious effects
under salt stress in sweet cherry. This study was observed to improved plant growth and reduced membrane injury with
bacterial applications. Control group (16.03 mm) had the best effect on trunk diameter but the highest increase in trunk
diameter was obtained from EY43 (15.35 mm) bacteria strain compared to salt (11.58 mm) treatment. In shoot length and
shoot diameter, EY43 bacteria strain was found the best result compared with the salt mix treatment. All the bacteria treat-
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ment significantly increased leaf area except for control. Maximum fresh root weight was obtained from EY43 (175.33 g)
and max. dry root weight EY43 (106.52 g) in all bacteria applications. Similarly, EY43 bacteria strain had the best fresh
plant weight (209.99 g) and dry plant weight (139.88 g) after the control group.

The maximum LRWC was obtained from control plants (24.67 %) in sweet cherry saplings. The salt (31.95 %)
treatment increased membrane permeability compared with all the bacteria applications. The stomatal conductivity was
found lower in salt (149.93 mmolm™s™) treatment than other applications. The EY43 and EY37 bacteria strains increased
photosynthetic activity with control group.

Table-2. Effect of Salt mix treatments on morphological parameters of 0900 Ziraat saplings

224.08 a 160.09 a 190.56 a 115.29 a
30.29 ¢ 390f 11.58d 13.10 f 140.68 g 86.49 g 99.50 g 5123 g
4142 c 5.80¢ 13.60 ¢ 21.73d 197.37 ¢ 136.21 ¢ 149.46 ¢ 91.99¢
36.55d 494 ¢ 13.76 ¢ 19.38 ¢ 165.69 f 113.65f 118.07 £ 68.44 f
39.78 ¢ 5.39d 13.88 ¢ 21.33d 180.72 ¢ 129.26 ¢ 125.10 e 74.26 ¢
4481 b 570c¢ 14.12 ¢ 2320 ¢ 186.42d 133.52d 134.81d 83.09d
50.99 a 6.30b 15.35b 25.60b 209.99 b 139.88 b 17533b | 106.52b

Table-3. Effect of Salt mix treatments on physiological parameters of 0900 Ziraat saplings

336.86a
3245¢ 3195a 12.01 f 149.93 d 8.78 ¢
3940 ¢ 22.69d 18.79 ¢ 270.05b 10.53b
37.89d 2646 b 14.45¢ 22933 ¢ 9.34 be
38.85¢cd 2440 c 16.41d 243.65¢ 9.76 bc
41950 21.01e 20.23b 32292 a 12.88 a
4270 b 18.61 f 21.63 b 31724 a 12.89 a
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Abstract

The food needs of the world have become unrecoverable due to reasons such as the rapid increase of the world
population, the gradually decrease of agricultural land, resistance problems in chemical control. Nowadays, scientists have
begun to look for eco-friendly ways of struggle in order to minimize the loss of crops caused by plant diseases and pests. In
recent years, with the increase in research in the field of agricultural biotechnology, new ideas have emerged in terms of the
struggles and these struggles have begun to be accepted. RNA interference (RNAI), one of these control ways, is a mech-
anism that plays a role in the regulation of gene expression. This mechanism is seen a natural process in living organisms,
and dsRNA (double-strand RNA) molecule which is homologous to the target gene minimize or block the gene expression
by degrading the mRNA molecule. In mechanism, dSRNA molecules that are homologous to the gene sequence responsible
for virulence of plant pathogens are artificially produced. As a result, gene expression is reduced or eliminated. RNAi in
combating phytopathogenic fungi is applied in different forms; such as host-induced gene silencing (HIGS) which is gen-
erally used hairpin RNA (hp-RNA), BSMV (Barley stripe mosaic virus)-mediated HIGS. In this review, the information on
RNAi-based biotechnological applications and limited aspects of these applications will be provided.

Key Words: dsRNA, RNA, HIGS, hp-RNA, Vector.

1. Introduction

Over the next 35 years, the world population is expected to reach about 10 billion people. Every passing day, the need
for food has become irrecoverable due to reasons such as the increase of the world population and the decrease of cultivable
agricultural land. For this reason, the efficiency obtained from the unit area needs to be increased (Girard et al., 2016). Plant
diseases, one of the most important threats for world agriculture, cause serious yield losses. Plant fungal diseases constitute
more than 70% of important plant diseases. Chemical treatments are generally used to fight plant fungal diseases. Chemical
struggle is very effective against some diseases. However, some beneficial organisms and pathogens are adversely affected.
As aresult, it has undesirable consequences for health, safety and the environment (Wani et al., 2010).

Scientists have adopted a number of methods to reduce losses caused by plant diseases and to obtain resistant plants.
One of these methods is also conventional plant breeding methods. However, the genetic resources of many plants are lim-
ited and the breeding process takes a long time. For this reason, the last two decades have begun to focus on RNAi-based
resistance in order to obtain resistant plants (Karthikeyan et al., 2013). As is evident from RNA interference (RNAi) name,
it suppresses gene expression by causing specific messenger RNAs (mRNAs) to break down (Willams et al., 2004). In
other words, it is a mechanism that causes post-transcriptional gene silencing (PTGS) by double-stranded RNA (dsRNA)
molecules to prevent the expression of specific genes (Younis et al., 2014). Biotechnologically, it is defined as the activation
of messenger RNA of the gene by using double-stranded synthetic RNA molecules that match a spesific gene sequence
(Campbell and Reece). In 1998, RNAI was first identified in C. elegans. The dsSRNAs complementing a specific gene in this
nematode are triggered RNAI. This mechanism was initially thought to be used as a defense mechanism against invasive
viruses and transposons. However, with the work done over the last fifteen years, it has been determined that small non-cod-
ing RNAs (sRNAs) are used to regulate different cellular, developmental and physiological processes in the RNAi pathway
(Chang et al., 2012). Thus, in plants RNAi have begun to be used against fungal, bacterial and viral infections (Karthikeyan
etal., 2013).

2. RNA silencing mechanism in plants

The silencing of RNA is called differently in different organisms. This mechanism is called RNAi in animals, co-su-
pression in plants and quelling in filamentous fungi (Nunes and Dean, 2012). Dicer, one of the key enzymes in RNAI, is one
of the members of the ribonuclease-I11 (RNase) family. Dicer recognizing long double-stranded molecules, splice into short
double stranded dsRNA molecules such as microRNA (miRNA) and small interfering RNA (siRNA) molecules. Sequence
RNA complementary to target mRNA is linked to a significant sequence of mRNA on RISC factor (Induced Silencing Com-
plex), a nuclease-active RNA multi-protein complex. The gene silencing is controlled by this RISC factor. The mRNA that
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interacts with the protein named ‘Argounate’ found in the RISC factor is recognized and interrupted by the ‘Dicer’ enzyme,
which is a ribonuclease in the RNase-III family. Thus, silencing is performed (Song and Rossi, 2017).

The RNAi mechanism is carried out by two types of molecules in eukaryotic organisms. The RNAi mechanism is as
shown in Figure 1. These molecules are miRNA (microRNA) which is 22 nucleotides in length and small interfering RNA
(siRNA) which is 21-23 nucleotides in length (Aras et al., 2015). miRNAs are processed from primary transcripts known
as pri-miRNA, to short stem loop structures called pre-miRNA. Drosha plays an enzymatic role at this stage. Pre-miRNAs
are transferred to the cytoplasm and converted to miRNA duplexes via Dicer, another RNase. Following the function of the
dicer enzyme, one of the short dSRNA duplexes interacts with the RISC factor to bind to the target mRNA via base pairing.
The miRNAs have the capacity to inhibit translation or mediate degradation of mRNAs. With these properties, they have
taken their place among the interesting subjects of modern molecular biology (Hutvagnerg and Zamore, 2002). Transfor-
mational suppression in plants or direct disruption of mMRNAs depends on where the miRNAs bind to the target mRNA. If it
is linked to the untranslated region (UTR) of the mRNA, incomplete complementarity occurs and translation is suppressed.
When linked to the open reading frame (ORF) region, it exhibits complete complementarity and degradation of the mRNA
by Argonaute2 (AGO?2). The precursor of siRNAs is dSRNA. The dsRNAs are cleaved by the Dicer enzyme. As a result,
siRNAs of 20-25 bp occur. siRNAs which are double stranded structure, tranformed into single stranded structure by com-
bining with RISC. They play a role of gene silencing (Nowotny and Yang, 2009). Genetic engineers are surprised that some
organisms (especially plants) have the silencing ability of novel genes introduced into their genomes by cloning techniques.
Now we know that if a random gene is inserted upstream of a promoter directing the synthesis of a whole or a portion of
a nonsense RNA copy, this type of silencing can occur. As shown in figure 2, this RNA produces double-stranded RNA
by base pairing with the transgene’s sense RNA synthesized from its own promoter. dSRNAs trigger the RNA interference
pathway (Brown, 2015).

Once the function of RNAI has been determined in plants, scientists have synthetically produced short RNA mole-
cules in the target cell to knock down the expression of genes that play an important role in maintaining the viability of plant
pathogens. As a result, the expression of these genes has been inhibited or reduced (Girard et al., 2016).

hairpinRNA dsRNA premiRNA

DICER

mRMNA cleavage

Figure 1: Mechanism of RNAI. Source: Kusaba (2004).
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One of the biggest challenges in RNAI research is the introduction of active molecules that will trigger the RNAi
pathway in plants. In these systems, there are several methods for delivery of dsRNA or siRNA to different cells and tissues.
Selected genetic transfer patterns are as follows: transformation of dsRNA-forming vectors via Agrobacterium, transfor-
mation of GFP (green fluorescent protein) reporter genes into epidermis cells of plants such as maize, barley and wheat by
particle bombardment, infiltration to tomato via Tobacco rattle virus-based vector, infecting plants with dsSRNA-producing
viral vectors. Among these, agroinfiltration, micro-bombardment and VIGS are the most reliable and widely used approach-
es to delivering dsRNA to plant cells (Wani et. al., 2010).

Tra nsgenic pramoter Insert gene En dﬂs'—‘"ﬂus promoter-
{reverse orientation)

i +

mRMNA

nonsense mRENA

Double strand AMNA

l

RMAI

Figure 2: This figure explains why transgenes are sometimes inactive. Source: Brown (2015).

2.1. Agroinfiltration

Agroinfiltration is a method for the temporary expression of genes to produce a desired protein in a plant. This
method is used in plant biology and plant biotechnology and results in 2-5 days. This facilitates the evaluation of gene
expression (Pawar and Maghmare, 2016). Agroinfiltration is also used as a powerful method in RNAi-related studies. Agro-
bacterium, which carries similar DNA constructs to trigger RNA silencing, is known to be injected into the intracellular
spaces of leaves, agroinoculation or agroinfiltration (Hilly and Liu, 2007). In most cases, agroinfiltration is used to initiate
systemic silencing or to monitor the effect of suppressor genes. In plants, cytoplasmic RNAI can be efficiently induced by
agroinfiltration for the transient expression of T-DNA vectors after the transfer of Agrobacterium tumefaciens. Temporarily
expressed DNA encodes either hairpin (hp) RNA or ss-RNA. While the infiltration of hairpin constructs is highly influenced
by the fact that the dsSRNA can directly be processed into siRNAs, ssRNA-exiting structures may be useful in inducing si-
lencing. Agroinfiltration also provides a fast, versatile and convenient way to obtain a gene expression at a very high level
(Johansen and Carrington, 2001).

2.2. Micro-Bombardment

In this method, a linear or circular template is transferred to the nucleus by microbombardment. Synthetic siRNAs
are delivered with biolistic pressure to the plant to silence GFP expression. In addition to sense or antisense RNAs, bom-
bardment cells with dsRNA, siRNA or DNA-coated particles that encode hairpin constructs activate the RNAi pathway.
The silencing effect of RNAi is sometimes detected one day after the bombardment and continues until 3 to 4 days after the
bombardment. The systemic spread of silence occurs in vascular tissues nearest to the leaves of Nicotiana benthamiana,
bombarded with bombardment attacks after 2 weeks. Loss of GFP expression after a month is also seen in non-vascular tis-
sues. Biolistically transfered siRNAs as a result of RNA blot hybridization with systemic leaves have been shown to trigger
the formation of siRNAs that cause systemic silencing (Klahre et al., 2002).
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2.3. Virus Induced Gene Silencing (VIGS)

Viruses that have been modified as RNA silencing triggers are used as a means for the induction of RNA in plants.
Different RNA and DNA viruses have been modified to function as vectors for gene expression. Some viruses such as 7o-
bacco mosaic virus (TMV), Potato virus X (PVX) and Tobacco rattle virus (TRV) can be used for both protein expression
and gene silencing (Kumagani et al., 1995). Expression vectors derived from all RNA viruses (virus-derived expression
vectors) are not useful as silencing vectors. Because most of these vectors have strong anti-silencing proteins such as TEV
(Tobacco etch virus) that directly inhibit host silencing mechanisms (Palmer and Rybicki, 2001). Similarly, DNA viruses
are not widely used as expression vectors because they may cause problems in terms of movement due to their size. How-
ever, the non-mobile Maize streak virus (MSV) derived vector has been used for a long time to produce long-term protein
in maize cell cultures. The use of viral vectors to silence endogenous plant genes requires the cloning of viral homologous
gene fragments, incompatible with viral replication and movement (Wani et al., 2010).

3. RNAI Strategy for Fungi

In plant pathogenic fungi, RNAI is triggered in three different ways; 1- using a plasmid expressing hairpin-RNA
(hpRNA) 2-using the dual promoter system 3- Direct delivery of siRNA/ dsRNA to fungal cells (Bashyal and Aggarwal,
2011).

3.1. RNA using a hairpin RNA (hpRNA) expressing plasmid

It has shown that hpRNA-expressing constructs induce more efficient and stable silencing (Goldoni et al. 2004).
The first example of the induction of RNAI via the fungal hpRNA-expressing plasmid was shown by Liu et al. (2002) in
basidiomyceteous yeast Cryptococcus neoformans. hpRNA or intron-containing hpRNA (ihpRNA) are the most common
and reliable molecules that induce RNAI in fungi. Such vectors are used to demonstrate RNAi using model genes and to
investigate the function of genes in host range of fungal species. With the increased work on this subject, various hpRNA
producing vectors have been developed for plants. However, for plant pathogenic fungi still functional analogous molecular
means are still rare (Bashyal and Aggarwal, 2011).

3.2. RNAI using an opposing-dual promoter system

ithpRNA-expressing application is usually limited to small or medium-sized scale analyses. Because the forming of
such vectors normally requires two step cloning. A opposing-dual promoter system developed for fungi such as Magnop-
orthe oryzae RNAI vectors allowed for the construction of vectors by a single cloning step. In these systems, sense and
antisense RNA of the target gene, which is expected to form dsRNA in the cell, is transcribed independently. PSilent-Dual
(pSD1) has two opposing promoters called trpC and gpd. This vector was used in M. oryzae. The efficacy of pSD1 in gene
silencing is lower than that of iVpRNA-expressing vectors (However, strong gene silencing (> 80% reduction) occurred in
only a small fraction of the resulting transformants (Nguyen et al., 2008).

3.3. Direct delivery of siRNA/dsRNA into fungal cells

The direct delivery of synthetic siRNA to cultured cells to administer RNAi has been reported very rarely in fungi.
In Aspergillus nidulans, the ornithine decarboxylase (ODC) gene plays an important role in the polyamine biosynthesis. It
has been determined that synthetic siRNA molecules produced for silencing this gene are taken up in germinating fungi in
the culture medium and induce RNAi (Bashyal and Aggarwal, 2011).

4. HIGS (Host Induced Gene Silencing)

Scientists have developed an effective disease control strategy called HIGS, producing transgenic plants that trigger
exogenous RNAI to successfully silence essential genes in pathogens and pests. Arabidopsis thaliana and Nicotiana ben-
thamiana, as well as successfully applied against some pathogens that cause problems in cultivated plants such as wheat,
barley, Medicago, and banana. The use of HIGS to combat fungal pathogens causes fungal morphologic changes, inhibition
of plant growth and, most importantly, reduction of virulence. In addition, HIGS is also used as a powerful tool to study
gene function in some species (Weiberg et al., 2015). Host-induced gene silencing (HIGS) is an RNAi-based process in
which genes selected as pests or pathogens are silenced by small RNAs synthesized in plants. The small RNAs used herein
are short double-stranded RNAs (dsRNAs) as in VIGS (Lee et al., 2012). Small RNAs are usually produced by the produc-
tion of double-stranded RNA (dsRNA) in transgenic plants, but can be sent to plant cells via viruses or Agrobacterium that
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propagate with the dsRNA for experimental purposes. To date, gene silencing has been commercialized against viruses in
crops (Yin and Hulbert, 2015).

In HIGS, siRNA molecules synthesized in transgenic plants expressing dSRNAs of a fungal specific gene sequence
generate traffic between host and host-infecting fungus. In contrast, virus-induced gene silencing (VIGS) utilizes from
viruses to transmit sequences homologous to a target gene fragment and thus initiates RNAi (Senthil-Kumar and Mysore,
2011). However, in the case of HIGS, dsRNAs are targeted at pests or pathogens rather than plant transcripts. dsSRNAs are
transferred to the host by following one of the different delivery methods and are produced in plant cells (Nunes and Dean,
2012). Plants expressing dsRNA triggers (dsSRNA trigger) transiently or stably are inoculated with the organism (pest or
pathogen) of interest and thus the role of the targeted gene can be examined during infection (Lee et al., 2012).

HIGS is obtained by transformation of plant embryos with a vector containing a fragment of the target gene from
the pathogen or a dsRNA construct The structure that is formed after integration with the selected target gene-vector is
called vector-target gene, HIGS structure. HIGS structure in the infected plant cells combines with genomic DNA and it is
transformed into dSRNA molecules in consequence of the transcription of the HIGS structure. The generated HIGS struc-
ture is transferred to the plant nucleus by different gene transductions such as electroporation or agroinfiltration. Once this
structure is integrated with the genomic DNA, the resulting dsRNA structure is transferred to the cytoplasm with the aid of
the Exportin-5 protein. HIGS dsRNA molecules are exported from plant cells when fungal infections. Target gene regions
of fungal transcripts are silenced in fungal infections. How the dsSRNA is processed in host plants and how these constructs
are sent to pathogens from plants has not yet been fully determined (Nunes et al., 2012).

First, the RNAI structure was bombarded individually into the epidermal cells of barley leaves, one of the genes of
Blumeria graminis f.sp. hordei, known to be expressed in plants throughout the course of the infection process. The ability
of the fungus to form haustorium, a special nutritional structure to absorb nutrients from plants, was then analyzed in these
epidermal cells of the host. Remarkably, nearly one-fourth of the tested RNAi constructs induced significant decreases in
haustorium formation. The functions of two fungal genes (GTF1 and GTF2) targeted by these constructs were investigated
using transgenic RNAi barley lines (GTF1 only) and also BSMV-HIGS. Both approaches have proven successful and have
been shown to have different roles for these two genes in fungal development. It was determined that GTF1 plays a role in
the formation of haustorium at the beginning and GTF2 plays a role in the development of secondary hyphae necessary for
colony formation. (Nowara et al., 2010).

Studies have shown that HIGS is effective against many phytopathogenic fungi such as B. graminis, Puccinia tritici-
na, Fusarium graminearum and F. oxysporum. However, the same success has not been achieved against natural infections
in field trials. It is not known exactly what the effect of HIGS against Verticillium dahliae is. Zhang et al. (2016) have
studied the hygrophobin (VdH1) gene of V. dahliae to determine if HIGS could suppress the target gene in fungal cells and
produced the mutant VdaDvdh1. They showed that the VdH1 gene plays a role in the fungal pathogen (Zhang et al., 2016).

The most effective way to combat Fusarium wilt in bananas is to develop a resistant variety. It has been determined
that the genes necessary for the survival of Fusarium oxysporum cubense (Foc) can be silenced by host-induced post tran-
scriptional -ihpRNA-linked gene silencing and found that effective resistance to pathogens can be achieved in plants (Ghag
et al., 2014).

Some vectors used as virus vectors are also used to induce HIGS. VIGS is a natural defense mechanism of PTGS in
plants that are effective against virus infection in plants. All plant viruses either produce long double-stranded RNAs or pro-
duce highly structured single-stranded RNAs (Lee et al., 2015). A part of the plant gene in VIGS is added to a virus vector
to generate a recombinant virus that stimulates PTGS targeting both the viral RNA and homologous endogenous plant RNA
sequences for degradation. So far only one plant virus with RNA genome, the Barley stripe mosaic virus (BSMV), could be
transformed into a VIGS vector for wheat. BSMV-mediated VIGS was successfully applied to enlighten some wheat-path-
ogen interactions such as Puccinia triticina, Puccinia striiformis f.sp. tritici and Blumeria graminis. Barley stripe mosaic
virus (BSMYV), one of the RNA viruses, was developed as a VIGS vector at the beginning of the 2000s and is used to study
the function of wheat genes. There are many variations of BSMV vectors. In order for these vectors to function, transcrip-
tion of viral RNA is required. The transcription of viral RNA is transcripted differently according to variants. Some of these
viral RNAs are transcripted in vitro, while others are transcribed DNA-based vectors transformed via plant bombardment
or Agrobacterium tumefaciens to plant cells (Lee, 2015).

Barley stripe mosaic virus (BSMV) has recently been developed as an effective tool for virus- induced gene silencing
(VIGS) in monocotyledons. A number of studies have subsequently been conducted to determine whether BSMV can be
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used to determine the role of fungal genes during host pathogenic interactions and to induce HIGS (BSMV-HIGS) in plant
cells (Panwar, 2016). The PtIMAPK1, PtCYC1 and PtCNB genes were selected as target genes. With these genes selected,
the effect of the BSMV-HIGS system on the struggle against P. triticina was investigated. Virus-infected wheat leaves were
found to be candidate silencing molecules specific to the candidate P. triticina gene. As a result, the symptoms of P, triticina
disease (less sporulation and fungi biomass) in wheat decreased due to the decreased expression of PIMAPK1, PtCYCl1
and PtCNB genes (Panwar, 2016).

5. Advanteges and disadvantages aspects of RNAi-based applications

The RNA interference (RNAi) mechanism has provided important contributions not only to learning the functions
of genes for which we do not know how to function, but also to the development of defense mechanisms against diseases
caused by pathogens, obtaining transgenic plants resistant to stress factors (Aras et al., 2015). Pathogens that cause dis-
eases such as rust and congestion can evolve rapidly and break down the durability of resistant varieties. It is thought that
HIGS-mediated resistance can come from above these problems (Nunes et al., 2012). In the future, with the development
of technological tools, it will be possible to understand in more detail the post-transcriptional regulatory mechanisms in
different plants under different conditions (Aras et al., 2015).

However, the realization of RNAi has some disadvantages, such as the lack of stability of hairpin constructs in fungal
cells, the difficulties encountered in preparing transgenic plants to silence sequences homologous to targeted sequences
against phytopathogenic fungi (Mascia et al., 2014). Field trials of HIGS are limited due to exposure of plants to a variety of
biotic and abiotic factors (Weiberg et al., 2015). There are some difficulties in terms of commercialization of HIGS. These;
The precise selection of target sequences without undesirable effects on non-host organisms, the difficulty of expressing
transgenic as a stable in many crops, the assessment of safety aspects, and the fact that consumers do not prefer transgenic
crops. However, in the near future, it is hoped that HIGS technology can be used to develop products that are highly resistant
to fungal diseases to replace costly and environmentally harmful chemical processes (Nunes et al., 2012).

6. Conclusions

RNAi-based studies that began with the discovery of RNAIi in the science world have revolutionized many areas.
Initially, more studies to determine the function of a gene have caused different ideas to emerge over time. Scientists have
raised new hopes, especially as regards plant protection in terms of a new way of struggling against pathogens that chemical
struggles have been inadequate and resistance problems have emerged. Some of the work being done remains in the exper-
imental phase and often results in unsuccessful results in field applications. The health effects of transgenic plants are still
a matter of debate among scientists. Some scientists uphold that RNAi applications do not have a direct effect on the gene
and that it affects only one gene expression. For this reason, they think that RNAi applications are environmentally friendly.
We also believe that the identification of genes that play a role in the virulence and pathogenicity of plant pathogens, the
identification of silencing nc-RNA constructs complementary to these genes and the increased work on applications where
these constructs can be transferred more easily to plants will make these genes applicable in practice. However, what will
be the adverse effects of RNAi on health and environment will be the work to be done on these issues over time.
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Abstract

One of the methods used to reduce the harmful effects of salt on plants and to revert the loss of productivity, is to
apply some chemicals externally on plants. In this study, the effects of H,O,, NO and SA pre-treatments on the salt stress
of two eggplant Solanum melongena L. genotypes that have different tolerances [salt tolerant (Mardin) and salt sensitive
(Artvin)] were investigated. Eggplant seedlings at the 4-5 leaf stage were sprayed on the leaves with | mM H,O,, 0.1 mM
SNP (as a NO source), 0.1 mM SA, and their combinations. Forty-eight hours after application, the plants were exposed to
100 mM NaCl for 10 days. In both of the eggplant varieties, salinity increased proline and lipid peroxidation levels com-
pared to the control, where more increases observed in the Artvin genotype. In pre-treated groups, the amount of proline
increased compared to the salt stress applied group, but lipid peroxidation decreased. The lowest level of lipid peroxidation
was observed when H,O,+NO+SA was applied to the Mardin genotype, while this case was observed in the Artvin genotype
when only H,O, was applied. It was determined that the amount of internal H,O, increased in the groups treated with salt
stress compared to the control groups, especially in the Artvin genotype. As a result, it was determined that pre-treatments
with H,O,, NO and SA alone or in combinations were effective at varying tolerance rates on both of the eggplant genotypes
for reducing the negative effects of salt stress.

Keywords: Hydrogen peroxide, Lipid peroxidation, Nitric oxide, Proline, Salicylic acid, Salt tolerance

INTRODUCTION

Abiotic stress can be identified as an environmental factor which limits crops’ productivity or destroys their biomass
(Cramer et al., 2011). Salinity, which is a major abiotic stress that affects germination, growth, photosynthesis, water rela-
tion, nutrient imbalance, oxidative stress, and yield (Ashraf, 2004; Abari et al., 2011), is one of the major problems affecting
about 62 million hectares (20%) of the world’s irrigated lands (Qadir et al., 2014). Thus a remarkable number of investi-
gations have concentrated on resolving salinity problem and developing new methods to overcome it. Addition of some
chemical compounds (salicylic acid, jasmonic acids, calcium, nitric oxide, hydrogen peroxide) to the plant’s growing media
is one of the methods in prospect of being a solution for the osmotic and oxidative stresses caused by salt stress. Because
these compounds [such as calcium, hydrogen peroxide (H,O,), abscisic acid, jasmonic acid, ethylene, salicylic acid, and
nitric oxide (NO)] have been suggested to be signal molecules or messengers that are required for stimulating specific re-
sponses against various biotic and abiotic stresses (Senaratna et al., 2000; Simaei et al., 2011; Esim and Atici, 2014; Miura
and Tada, 2014; Qiao et al., 2014; Mostofa et al., 2015)

Salicylic acid (SA, 2-hydroxybenzoic acid), which is naturally synthesized by plants, plays an important role as a
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signal molecule for the regulation of physiological and biochemical processes (Saruhan et al., 2012) and defences and en-
hances the tolerance of plants to various adverse abiotic and biotic stress conditions (Senaratna et al., 2000; Simaei et al.,

2011). Furthermore, the role of SA in inducing salt tolerance has been investigated in detail for various plants (Dolatabadian
et al., 2009; Fayez and Bazaid, 2014; Qados, 2015).

Hydrogen peroxide(H,0,), a form of reactive oxygen species, is continually synthesized through various sources in-
cluding enzyme and non- enzyme pathways in plants. Recent studies have demonstrated that low concentration of H,O, is a
key signaling molecule in the signaling pathway, which may control many different physiological responses such as biotic
and abiotic stress responses. (Mittler et al., 2004; Habibi, 2014). But at high concentrations, it causes lipid peroxidation,
protein denaturation and DNA damage (Dat et al., 2000; Creissen and Mullineaux, 2002). In the past few years, research
on function of H,O, in several stress tolerance has obtained such as drought (Ashraf et al., 2015), salinity (Sathiyaraj et al.,
2014; Mohamed et al., 2015), cold (Si et al., 2017) and high temperatures (Wu et al., 2015). Some researches proposed that
H,0, foliar application contributed to increased antioxidant enzyme activity, decreased lipid peroxidation (Gao et al., 2010;
Gondim et al., 2012).

Nitric oxide (NO), is another important endogenous plant bioactive signaling molecule, may have a vital role in plant
growth, development (Moreau et al., 2010; Molassiotis and Fotopoulos, 2011; Siddiqui et al., 2011; Manai et al., 2014;
Kovacs et al., 2015; Mostofa et al., 2015) and response to various abiotic stresses such as cold (Diao et al., 2017), heat (Yu
etal., 2015), salt (Liu et al., 2015), drought (Shan et al., 2015) and osmotic stress (Alavia et al., 2014). Further, NO is known
as a strong inhibitor of lipid peroxidation and protein oxidation (Fancy et al., 2016).

Toxic or protective effects of SA, H,O, and NO on plants are dependent on concentration, method of application,
treatment duration, plant species, age at treatment, and plant organ examined used for pretreatment (Manai et al., 2014;
Sewelam et al., 2016).

Various studies indicated that exogenous H,O,, SA, and NO applications (separately or together) have beneficial ef-
fects in alleviating salt-induced oxidative damage in various plant species (Khan et al., 2014; Mustofa, 2015). H,O,, SA, and
NO are involved in regulating a number of physiological processes and plant responses to several environmental stresses
(Esim and Atici, 2014; Miura and Tada, 2014; Qiao et al., 2014; Niu and Liao, 2016). Nevertheless there are few studies

that examine spraying leaves with H,O,, NO and SA.

Eggplant (Solanum melongena L.), belongs to family Solanaceae, is an important crop for Turkey. According to the
TUIK 2016 datas, Turkey holds the first place in eggplant production in Europe with a yield of 827,830 tons approximately
in 30.000 hectares (TUIK 2016).

The aim of this study was to investigate the effects of H,O,, NO and SA pre-treatment individually or together on the
salt stress of two eggplant Solanum melongena L. genotypes that have different tolerances [salt tolerant (Mardin) and salt

sensitive (Artvin)].
MATERIAL AND METHODS

Two eggplant (Solanum tuberosum L.) cultivars [salt tolerant Mardin and salt sensitive Artvin (Yasar,2003)] were
used as the plant material. They were grown under the controlled conditions (25+2 C temperature, 50-60% relative hu-
midity, 16h light/8h dark photoperiod and 100 pmol.m?s'light intensity) in perlite culture. The seeds were irrigated with
Hoagland nutrient solution. Eggplant seedlings at the 4-5 leaf stage were sprayed on the leaves with I mM H,O,, 0.1 mM

SNP (as a NO source), 0.1 mM SA, and their combinations. Forty-eight hours after application, the plants were exposed to
100 mM NaCl for 10 days.

The proline content was determined by using the method of Bates et al. (1973). The proline content in the sample was

expressed as umol.g ! fresh weight.

119



H,O, contents were estimated in leaf samples using the method of Velikova et al. (2000). Shoot samples were ex-
tracted with 5 ml of 0.1% trichloroacetic acid (TCA) and centrifuged at 12,000 x g for 15 min. Then 0.5 ml of supernatant
was mixed with 0.5 ml of 10 mM phosphate buffer (pH 7.0) and 1 ml of 1 M potassium iodide and the absorbance was
determined at 390 nm. The content of H O, was calculated using the extinction coefficient 0.28 mM c¢cm™ and expressed as
umol/g FW.

Lipid peroxidation was determined by estimating the malondialdehyde (MDA) content in 1 g leaf fresh weight ac-
cording to Lutts et al. (1996). The concentration of MDA was calculated from the absorbance at 532 nm (correction was

done by subtracting the absorbance at 600 nm for unspecific turbitidity) by using extinction coefficient of 155 mM1.cm™.

The experiments were set up in a completely randomized design. All analyses were carried out with 3 replications. All
statistical analyses were done with SPSS statistical programme. The results were subjected to analysis of variance (ANO-
VA). Means differing significantly were compared with least significant differences (LSD) at the 5% probability level.

RESULTS AND DISCUSSION

As one of the major abiotic stresses, salinity causes adverse effects on plant growth and productivity. Plants are
stressed in salinity in these ways; low osmotic potential of soil solution (water stress), nutrient imbalance, toxic effects
of specific ions mainly Na* and Cl- and combination of these factors (Ashraf, 1994; Marschner, 1995). Accumulation of
osmolytes, such as proline, soluble proteins and soluble sugars, is another way to cope with osmotic stress provoked by
salinity (Khan et al., 2012; Ahmad et al., 2016).
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Figure 1: Effects of H O,, SNP (NO donor) and SA pre treatments on proline contents of two eggplant cultivars’ leaves.
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In our study, salt treatment increased the level of proline 370 % in Mardin and 622 % in Artvin cultivars when com-
pared with control. The proline contents changed between 0,063 and 0,693 pmol /g FW in Mardin, and 0,045 and 0,828
pmol/g FW in Artvin. For both of the cultivars, pre-treatments increased the proline accumulation in variable ratios with
respect to the group which is under only salt stress. When compared to the only salt treated groups, it is found that the
increase in proline contents were important (p<0,05) for Mardin at SA and H,O,+SNP pre-treatments (125% and 134%,
respectively) and for Artvin at H O,, SNP and H,O,+SA pre treatments (70%, 97% and 154 %, respectively).
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Figure 3: Effects of H,O,, SNP (NO donor) and SA pre treatments on MDA contents of two eggplant cultivars’ leaves.

H,O, content increases with the salinity stress even for both genotypes. With respect to the salt stress treatments, pre
treatments -made single or together- cause generally decrease in H,O, contents for Mardin and increase for Artvin. When
compared to the only salt treated groups, it is found that H,O,+SNP pre-treatment for Mardin and H,O,+SA pre-treatment
for Artvin have the highest H,O, content.

Cellular membrane integrity evaluated by electrolyte leakage and lipid peroxidation, measured as MDA, appeared to
be more reliable indices of salt tolerance (Lutts et al., 1996; Bor et al., 2003). In this study, It is observed that according to
the control, salinity incerases lipid peroxidation (MDA amount) for both species whereas the increase for Artvin is higher.
Lipid peroxidation is decreased in pre treatment groups with respect to the only salt treated group. When compared to the
only salt treated groups, it is found that only SNP and H,O,+SNP+ SA pre-treatments for Mardin and only H,O, pre-treat-
ment for Artvin have the lowest MDA content.

Previous studies have shown that single or combined application of exogenous H,O,, NO and SA decreased H,O,

and MDA contents under abiotic stress conditions (Khan et al., 2012; Esim and Atici, 2015; Mostofa et al., 2015; Ahmad
etal., 2016).

Results showed that pre-treatments with H,O,, NO and SA single or in combinations were variously effective on de-

creasing the negative effects of salinity for two different eggplant species which have different salinity tolerances.
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Abstract

Land consolidation is one of the important devices provide productivity growth in agricultural production. Land
consolidation not only gather divided lands, but also enhances agricultural, technical, social and cultural standards of
landowners. Land consolidation projects consist of various phases. Land reallocation is the most important, complicated,
time-consuming one of these phases. Land reallocation is a process which is time-consuming, high execution costly and
causes a lot of disagreements between landowners. In block reallocation process of land consolidation studies; after road
and irrigation network is passed, plots covered by road and irrigation networks (block) are placed locationally according
to claimed amounts by considering soil graduation. Regular parcels are created grafically according to shape of the blocks
after this placing and given to the landowners. Reallocation and creating new parcels should be made equally and fairly
between employers. Otherwise there will be rejections, farmer satisfaction will not be provided and project will not be ac-
cepted. From this point of view it can be said that block reallocation is the most sensitive and care demanding process of

land consolidation.

In this study, acquired results of block priority based reallocation method, which is applied by two different person,

are compared. According to this comparison, effect of human factor to reallocation is studied.
Key Wordss: Land Consolidation, Land Reallocation, Interview Based Reallocation, Block Priority Reallocation
INTRODUCTION

Land, as one of the basic inputs of agriculture sector, is definitely an irreplaceable natural resource for humankind’s
maintaining his life, development of countries and providing welfare. Development of civilizations and life standards of
people have been effected by land-human relation throughout history. In this two-way relationship, humankind has an im-
portant effect on the land too (S6nmez, 2012; Boztoprak an et al, 2015).

As it is not possible to increase agricultural lands in parallel with population growth, the solution is to find methods
and techniques for increasing efficiency of existing limited agricultural lands. Although the necessity of using existed agri-
cultural lands more efficiently is so clear, provisions in Inheritance Laws, shared and divided sales, construction of irriga-
tion canals and roadworks cause small, divided, disordered agricultural lands and this situation causes loss of labour, capital

and production and effects agricultural efficiency negatively.

Land consolidation can be defined as reconstruction and rearrangement of agricultural parcels in a planned way and
considering ownership status of these parcels; land disruption can be decreased by presenting irrigation system and road
network services by agricultural structures after the application ( Wang and Zhang, 2004; Yun et al., 2008; Pasakarnis and
Maliene, 2010).

Land consolidation is one of the important devices which provides increase in agricultural production efficiency.
Land consolidation does not only unite divided lands but also improve agricultural, technical, social and cultural standards
of land owners. (Uyan, 2016; Cay and Uyan, 2013; Pasakarnis and Maliene, 2010). In this sense, land consolidation is not
only limited with agricultural improvement but also contributes to development of natural resources and rural development

(Li and et al, 2012). Land consolidation is most effective land management approach which solves the problem of sustaina-
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ble rural development and agricultural development (Demetriou., 2010). Land consolidation is applied in 26 of 28 countries

in European Union in different countries of the world such as China, India, Thailand, Moracco, Kenya, Australia.

In block reallocation stage of land consolidation studies; after road and irrigation network is built in project, remain-
ing land pieces (block) around road and irrigation network, are spatially located according to claimed amounts considering
soil graduation. After this locating regular parcels are created according to shape of he blocks and given to enterprise own-
ers. Otherwise there will be objections for the project and farmer satisfaction will not be provided and project will not be
accepted. From this point of view, it can be said that block reallocation is the most sensitive and care needed phase of land

consolidation (Inceyol, 2014).

In this study, results of block priority based reallocation method, which are applied by two different person, are
compared. According to this comparison, effect of human factor on reallocation is studied.

MATERIAL AND METHOD

Key material of the study is Konya- Cumra-Uchiiyiikler application area datas. Project is executed according to
General Directorate of Agricultural Reform’s (TRGM) 3083 numbered regulations of Agricultural Reform Law for Land
Consolidation in Irrigation Areas. Block plans are prepared by TRGM. 17 blocks are created in block phase.

Konya City, Cumra District, Uchiiyiikler Neighborhood, which is under continental climate effect, is chosen as re-

search area (Figure 1).

Figure 1. Study area Konya city Cumra district Uchiiyiikler Neighborhood

Poject area of Uchiiyiikler Neighborhood is 875,69 hectars, number of enterprises 275, cadastral parcel number is
265 (Figure 2) and 17 blocks. Total size of the cadastral parcels are 33 da.
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Figure 2. Ughiiyiikler Neighborhood cadastral situation
Interview Based Reallocation Method

In planning process of Land Consolidation studies, farmers are asked for three choice in interview, for joining points
or choosing block. This order of choice is considered while placing lands of the farmers to new blocks. This kind of block

reallocation is called as “interview based reallocation model” .
Block Priority Reallocation Model

Reallocation is executed according to the biggest owned parcel of enterprises in block priority reallocation model. In
this method, the biggest parcels of enterprises and blocks of these parcels are determined. The land is given to enterprises
from their biggest parcel’s block during reallocation. If enterprise has a permanent facility, the land given to the enterprise
is chosen from the block of this facility. Enterprises which can not fully fit to their biggest parcel according to occupancy
rate of the block are placed to their biggest second or third parcel. Block reallocation continues until empty spots of blocks

are zeroed. After that parcelation is made according to block reallocation result.
RESULTS
Parcel Numbers in Reallocation Models

Average size of new parcels after reallocation according to this model is 36948.96 m* Decreasing rate of new parcels after
reallocation is 11% compared to old parcels. 224 new parcels are created according to 2nd block priority based reallocation
results. Average parcel size is 39093.32 m* Decreasing rate of new parcels after reallocation is 15% according to old parcels.
Parcel number is less in second block priority based reallocation result as seen in Table 1. There are also big differences
in parcel sizes considering reallocation results of both block priority reallocation results. As it is understood from the table
that there are differences between two different block reallocation results. The reason of this difference is approach of dis-
tributor people’s approach on shared parcels. The person who makes 1st block priority based reallocation model, considers
minimum agricultural land size as 0,5 hectar, which is cultivated agricultural lands, according to 5403 numbered Soil Con-
servation and Land Usage Law; separates shares in lands bigger than 0,5 hectars. In 2nd block priority based reallocation

model, 0,3 hectar parcelling condition of greenhouse cultivation is considered and bigger shares than this size are separated.
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Table 1. Parcel Numbers of Reallocation Models

Parcel Size Cadastral State Interview Based Block Priority Based Block Priority Based
(da) Model Model-1 Model-2
Number of Number of Parcel Number of Parcel Number of Parcel
Parcel

0-5 32 25 15 11
5-10 37 20 19 30
10-20 42 48 55 49
20-30 38 43 36 33
30-40 44 28 28 25
40-50 20 22 28 20
50-60 16 23 18 16
60-80 16 14 14 11
80-100 9 8 12 15

100-120 6 7 7 7

120-150 2 5 4 4

150+ 3 0 1 3
Total 265 243 237 224
Consolidation Ratio(%) 8 11 15

Average parcel size of reallocation models

As seen in Table 1, average parcel size has increased 12% according to 1st block based reallocation model result

and 18% according to 2nd block priority reallocation model result. The reason of this difference is parcel numbers.

Table 2. Average Parcel Size of Reallocation Models

The Average Size of Parcel Area (m?) | Increase Percentage (%)
Cadastral State 33044.92 -
Interview Based Model 36063.64 %9
Block Priority Based Model-1 | 36948.96 %12
Block Priority Based Model-2 | 39093.32 %18

Number of Shared Parcels in Reallocation Model

Although there are decrease in both reallocation, 1st block based reallocation model is more successful in this sub-
ject. As it is understood from here, mood, experience, ability and such factors of person who executes reallocation effects

the reallocation.

Parcel numbers of enterprises in reallocation models

Parcel numbers of the enterprises in Ughiiyiik applicatin area are shown in Table 4. According to table, number of
enterprises, which has one parcel before the application, is 202 (%73.5). This number is 256 ( %93.09) after consolidation
according to 1st block priority based model, and 252(%91.64) according to 2nd block priority based model. Accordingly,

Ist block based model is more successful with regards to parcel per enterprise.
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Table 3. Number of Shared Parcels in Reallocation Models

The Number of Sha- - — —
re in Parcel Cadastral State Inter\&i)vge]?ased Blockl\P;Ir;Zlet_yl Based Block I\P;[r(l)gzllt_yz Based
1 201 220 208 190
2 34 8 15 15
3 14 4 6 6
4 6 6 4 7
5 2 1 1 3
6 3 - 1 2
7 1 2 - -
8 1 - 1 1
9 - - 1 -
10 1 1 -
11 1 - -
13 1 1 -
Mo ] : 2 y
Total 265 243 237 224
Table 4.Number of Parcel for Enterprises in Reallocation Models
Interview Based | Block Priority Ba- | Block Priority Ba-
I\"Il"he Cadastral Model sed Model}jl sed ModeI}jZ
b elin;% The Num- The Num- The Num- The Num-
Parcel ber of En- | % | ber of En-| % | ber of En- % ber of En- %
terprises terprises terprises terprises
1 202 73.5 249 90.6 256 93.09 252 91.64
2 40 14.6 19 6.9 17 6.18 18 6.54
3 17 6.2 6 2.2 2 0.73 5 1.82
4 8 2.9 0.3 - - - -
5 5 1.8 - - - - - -
6 2 0.7 - - - - - -
7 - - - - - - - -
8 - - - - - - - -
9 1 0.3 - -
TOTAL 275 100 275 100 275 100 275 100

Aspect Ratio of Enterprise Parcels

It will be proper to choose between values 1/4 - 1/5, considering aspect ratio‘s cultural technical services related

factors in consolidation projects (Cevik and Tekinel, 1989). This rate can be between 1/2 - 1/7 in compulsory situations

considering size of the land ( Banger and Sisman, 2001, Cay, 2013).

Aspect ratio rates of parcels in Uchiiyiik application area are given in Table 5. According to Table 6, while aspect ra-
tio rate of parcels between /4 - 1/5 gap was 3% before land consolidation, it has been 12,1% in interview based reallocation
model, 13,2% in 1st block based model and 9% in 2nd block based model. While parcel aspect ratio rate between 1/2 - 1/7
gaps were 39%, after land consolidation it has been 61,2% in 1st block based model, 41% in 2nd block based model. It is

seen that there is a 20% difference in both model after block based reallocation.

130



Table 5. Aspect Ratio Rates of Uchiiyiik Enterprise Parcels

THE WIDTH / LENGTH RATIOS OF THE ENTERPRISE PARCELS BELONGING TO UCHUYUKLER

REGION
Width / CADASTRAL INTERVIEW-BASED REALLOCATION
Length MODEL
Group Width / Width/ | TheNum- [ % | Width/ Width/ | The Num- | %
Length Length ber of Par- Length Length ber of Par-
Ratio Fraction cels Ratio Fraction cels
0-0.05 0.045 0 1 1 0.045 0 1 1
0.05-0.07 0.064 0 7 3 0.065 0 7 3
0.07-0.10 0.089 0 17 6 0.085 0 10 4
0.10-0.12 0.111 1/9 16 6 0.109 1/9 3
0.12-0.14 0.127 1/8 9 3 0.130 1/8 2
0.14-0.16 0.150 177 6 2 0.150 177 16 6
0.16-0.18 0.175 1/6 6 2 0.171 1/6 12 5
0.18-0.20 0.191 1/5 8 3 0.188 1/5 2 1
0.20-0.25 0.226 2/9 7 3 0.226 2/9 30 12
0.25-0.30 0.274 2/7 12 4 0.272 2/7 28 11
0.30-0.35 0.325 1/3 21 8 0.322 1/3 15 6
0.35-0.40 0.374 3/8 13 5 0.373 3/8 18 7
0.40-0.45 0.429 3/7 14 5 0.425 3/7 14 6
0.45-0.50 0.472 172 18 7 0.478 12 17 7
0.50-0.60 0.543 5/9 28 11 0.554 5/9 21 9
0.60-0.70 0.654 2/3 35 13 0.665 2/3 14 6
0.70-0.80 0.725 3/4 20 8 0.743 3/4 14 6
0.80-0.90 0.850 6/7 16 0.843 6/7 10 4
0.90-1.00 0.944 1 11 0.955 1 1 1
TOTAL 265 00 243 00
Width / Block Priority Based Model-1 Block Priority Based Model-2
Length  Iwigth/ | Width/ | TheNum-| % [ Width/ | Width/ | The Num- | %
Group Length Length ber of Length Length ber of
Ratio Fraction Parcels Ratio Fraction Parcels
0-0.05 0.045 0 - - 0.045 0 6
0.05-0.07 0.064 0 - - 0.064 0 13 6
0.07-0.10 0.089 0 - - 0.089 0 31 14
0.10-0.12 0.111 1/9 2 1 0.111 1/9 24 11
0.12-0.14 0.127 1/8 7 3 0.127 1/8 13 6
0.14-0.16 0.150 1/7 3 1 0.150 177 12 5
0.16-0.18 0.175 1/6 2 1 0.175 1/6 10 4
0.18-0.20 0.191 1/5 5 2 0.191 1/5 5 2
0.20-0.25 0.226 2/9 30 13 0.226 2/9 20 9
0.25-0.30 0.274 2/7 32 14 0.274 2/7 20 9
0.30-0.35 0.325 173 15 6 0.325 1/3 7 3
0.35-0.40 0.374 3/8 24 10 0.374 3/8 10 4
0.40-0.45 0.429 3/7 21 9 0.429 3/7 9 4
0.45-0.50 0.472 172 13 5 0.472 12 1
0.50-0.60 0.543 5/9 26 11 0.543 5/9 16 7
0.60-0.70 0.654 2/3 17 7 0.654 2/3 4
0.70-0.80 0.725 3/4 21 9 0.725 3/4 2
0.80-0.90 0.850 6/7 11 5 0.850 6/7 4
0.90-1.00 0.944 1 8 3 0.944 1 2
OTAL 237 100 224 100
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Discussion

Decreasing rate of new parcels, which are created after 1st block based reallocation model, is 11% compared to
old cadastral parcels. This rate is 15% in 2nd block based reallocation model. When we check average parcel size, while
it was 3.30 hectars in cadastral situation, it has risen to 3,60 hectars in 1st block based reallocation and 3,90 hectars in 2nd
block based reallocation model. While there was 64 shared parcels before land consolidation, this number has become 29,2
according to 1st block based reallocation and 34 according to 2nd block based reallocation. There has been a 5% difference
in distance to village center as a result of both block based reallocation models. There is a 20% difference in aspect ratio of

parcels after both reallocation models.

Block reallocation step of land consolidation studies is a process which effects the success of land consolidation
directly. As it is seen from acquired results; factors such as mood, experience, ability of project operator effect reallocation.
Reallocation process of land consolidation is a multi criteria problem in which humans also play an important role. So using
computer supported systems in reallocation process of land consolidation will increase efficiency and also contribute in

shortening time consumption.
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Abstract

The paper noted the practical basics of using insulating liquids containing chlorinated toxic substances in industrial
environments; respectively considered chlorinated biphenyls, and their technogenic load chlorine, as well as processes of
their conversion to a medium of calcium oxide, oxygen and water; carried out physico-chemical modeling of the thermal
degradation of monochlorinated biphenyls, in a wide range of changes in temperature in the environment of water and
solids; set distribution spectra equilibrium compositions and concentrations of particles and chlorine component in the gas
phase depending on the temperature; identified changes in the properties of the system on the basis of its calculation of the
thermodynamic characteristics; the chemical bases particle recycling chlorinated and components based on calcium oxide.

Keywords: monochlorobiphenyl, physico-chemical modeling, decomposition, minimization.
INTRODUCTION

Electrotechnical industry in some countries accumulated big amount of polychlorinated biphenyl contained and
other chlorinated toxic wastes. Accordingly to these, various methods of utilization are used in detoxification processes,
these methods based on removal of one halogen atom in molecules of persistent organic pollutants [1-10]. The most suita-
ble method for destruction processes of organochlorine compounds is hydrothermal detoxification, but solubility of these
substances in water is too low at ordinary temperatures, and ineffective without organic solvents. However, in subcritical
conditions, the solubility of organic substances in water and consequently the availability of water for chemical reaction
increases as well as reaction rate with increasing temperature. It gives effective hydrolytic decomposition of polychlo-
rinated dibenzo-p-dioxins (PCDD) and polychlorinated dibenzofurans (PCDF). Non-volatile metal oxides can be used in
order to forming thermally stable low molecular chlorides in dechlorination processes. In this case, the most acceptable is
calcium oxide, which is an available reagent. Taking into account the above circumstances, processes of conversion of chlo-
rine-containing toxic organic substances (C,H,Cl) were investigated in calcium-water-oxygen oxide medium: at different
temperatures and solid phase ratios.

MATERIALS AND METHODS.

Using electrical insulating liquids containing toxic chlorine-containing substances (PCDD and PCDF) currently is
unsolved environmanetal problem. Because practical aspects of research are expensive and dangerous, also chemical anal-
ysis of their possible decomposition products requires high-tech modern laboratories [8]. According to this, physico-chemi-
cal modeling method of thermal destruction of organochlorine substances were used by using data of their thermochemical
properties. For experiment C, ,H Cl-CaO-H,0-O, system was considered. Here monochlorobiphenyl is toxic electrical insu-
lating liquid. Calculation thermodinamical parameters of the system were made by models which can predict formation of
gaseous substances. The equilibrium data of components in system where determined by finding the extremum of entropy
[11, 12]. Database of thermodynamic properties of substances includes information on C ,H,Cl, CaO, H,O, O,. System has
following chemical composition (mol-kg™'): C =15.902; H=39.681; Cl = 1.325; Ca=4.458; O =33.961. Concentration of

gas phased components where determined by multifunctional gas analyzer Visit 01-L / LR.

RESULTS AND DISCUSSIONS.

The processes of monochlorobiphenyl’s conversion in calcium oxide, water and oxygen medium at different ratios
of solid phase were studied (Tables 1-3). During the conversion of C ,H,Cl in CaO-H,0-O, medium at 1:1:1:1 ratio of
the starting materials (composition, mol-kg': C = 15.902; H = 39.681; Cl = 1.325; Ca = 4.458; O = 33.961); temperature
ranges from 298 to 998 K; pressure of 0.1 MPa. During calculation following components were formed in gas phase (equi-
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librium concentrations, mol'kg™"): H,—0.17-10~ (298 K), 0.87 (598 K), 13.6 (998 K); H,0-17.9 (298 K), 11.9 (598 K), 5.93
(998 K); HC1-0.13-10" (298 K), 0. 9 102 (598 K), 0.3-10"" (998 K); C .—8.79 (298 K), 3.28 (598 K); CH,~0.97 (298 K),
3.5 (598 K), 0.12 (998 K); CO-0.26-10" (298 K), 1.3-10~* (598 K), 7.33 (998 K); C,H-0.45-10" (298 K), O 8-10° (598 K),
0.27-10° (998 K); CO,-2.34 (298 K), 5.29 (598 K), 4.62 (998 K); CI-0.1-10 (998 K) CH,C1-0.63-10” (598 K), 0.66-10"*
(998 K); C2H4—0.74-10'9 (598 K), 0.16-10° (998 K); C,H,~0.13-10” (598 K), 0.11-10"! (998 K); CH,0-0.44-10” (598 K),
0.17-10° (998 K); CH,0,-0.77-107 (598 K), 0.16:10° (998 K); C,H,0,-0.46:10” (598 K), 0.2:10” (998 K); H-0.44-107
(998 K); OH-0.47-10" (998 K); CH,~0.75-10"* (998 K),C,H,-0.77-10” (998 K); C,H.~0.14-10"'(998K); CHO-0.33-10-
? (998 K); CHO,-0.29-10" (998 K); HCICO-0.15-10""" (998 K); CaO,H,-0.42:10"* (998 K); CaClL,-0.13-10" (998 K);
CaOHCI-0.36 107 (998 K); CaCl, .—0.66 (298 K); 0.65(598 K), 0.64 (998 K);CaCO, ,—3.79 (298 K) 3.8 (598 K), 3.81
(998 K) (table 1). According to this tlre concentration distribution of components and part1cles has a wide spectrum in the
gas phase: H, H,, OH, H,0,C ., CO, CO,, CH,0, CH,0,, C,H,0,, CHO, CHO,; CH, C.H, CH,, C,H, CH,, C,H,, CZHS,
Cl, HC], CH3Cl, HClCO, Caél{Cl CaCl CaCl 2oy €0, H CaCO sy 1N tables 1-3 carbon hydrogen, oxygen containing
particles, oxy compounds, low - molecular hydrocarbons and their radicals, chlorine-containing particles and condensed
components such as CaCl, (C) and CaCO, (C) were presented. Obtained data show that raising of temperature (298 to
998 K) increase concentrations (mol-kg™) of H 0, HCl, Co,, CO,, CH,CL, CH,, CH, CH,0O, CH,0,; and decrease con-
centrations (molkg") of H,O, C (C), CH,, C;H,, C,H,O,; and forrned condensed phases (mol kg 1) of CaCl , CaCO,
Concentrations of chlor1ne conta1n1ng cornponents vary within (mol-kg'): HC1-0.13-10° (298 K); C1-0.1- lO " (998 I&)
CH,CI-0.63-10” (598 K); 0.66-10"* (998 K); HCICO-0.15-10" (998 K); CaCl,~0.13-10 (998 K); CaOHCI-0.36-107 (998
K); CaCl © —0.66 (298-998 K), Chlorine-containing low-molecular particles were formed in conversion process (at higher
temperatures chlorine is redistributed). In this way C, ,H/Cl decompose into low-molecular hydrocarbons during conver-
sion. Chlorine reacts with calcium oxide, hydrogen and hydroxide and forms following compounds: HCI, CH,CI, HCICO,
CaOHCI, CaCl,, and condensed compounds: CaCl, (C), CaCO, (C). Condensed carbon C (C) is formed at ternperatures of
298 K (8.79 mol-kg"), 598 K (3.28 molkg™), and at 998 K it is not detected. Water dissociates (H,0-17.89 mol'kg, 298 K,
11.96 mol-kg", 598 K, 5.93 mol-kg', 998 K), forming atomic hydrogen and hydroxide. The final product of conversion is
carbon oxides: CO, CO,, their concentrations increase (CO=0.01-7.34 mol-kg"', within 298-998 K).

The entropy of C ;H,Cl-CaO-H,O-O, system increases with increasing temperature, from 4.62 kJ-mol " at 298 K to
7.97 kJ-mol! at 998 K; The total enthalpy has a similar values: -10427 J-mol™! at 298 K; -9959 J-mol! at 598 K and -8109
J'mol! at 998 K. The internal energy changes in following values (J-mol!): U = -10427 (298 K); U = -10013 (598 K); U
= -8294 (998 K); Heat capacity at constant pressure: Cp = 1.16 (298K); Cp = 1.42 (598K); Cp = 1.69 (998K). Thermal
conductivity: Lt =0.025 (298 K), Lt = 0.063 (598 K), Lt = 0.17 (998 K). Prandtl number (Pr) of gas phase: 0.68; 0.64; 0.46
within the temperature range of the system: 298-998 K.

Equilibrium parameters of C,,H,CI-CaO-H,0-O, (1:1:1:1) system: composition, (mol-kg"): C-15.902; H-39.681;
Cl-1.325; Ca-4.458; 0-33.961; at P=0.1 MPa, T=998 K; v=2.62995; S=7.97058; 1=-8109.64; U=-8294.07, M=36.1528;
Cp=1.6928; k=1.18438; Cp’=2.74211; k’=1.15369; Ap=0.0012127; Bv=0.0011953; Gt=0.0000106; MMg=17.2513;
Rg=481.956; Cpg=2.12849; kg=1.29271; Cp’g=4.04505; k’g=1.20779; Mu=0.0000374; Lt=0.170886; Lt’=0.291351;
Pr=0.465929; Pr’=0.519352; A=546.863; z=0.453223; Equilibrium concentrations of main components in gas phase
(mol'kg"): H,=13.636; H,0=5.9352; HCI=0.03504; C0=7.3392; CO,=4.6238; CH,=0.12607; CaCl,(c)=0.645006;
CaCO,(c)=3.8129 (table 1).

With an increase of concentration of solid phase in system: C ,H,CI-CaO-H,0-0O, (1:3:1:1), P=0.1 MPa, composition,
mol-kg': C-10.601; H-26.454; C1-0.883; Ca-8.916; 0-28.584; Equilibrium parameters at P=0.1 MPa, T=998 K; v=1.43488;
S=5.21262; 1=-9666.81; U=-9767.43; M=26.2084; Cp=1.52198; k=1.10432; Cp’=16.02; k’=1.30249; Ap=0.005773;
Bv=0.0046916; Gt=0.0000128; MMg=11.8707; Rg=700.411; Cpg=2.89965; kg=1.31848; Cp’g=8.26273; k’g=1.22735;
Mu=0.0000353; Lt=0.227726; Lt’=2.5575; Pr=0.449357; Pr’=0.114016; A=389.721; z=0.794727; Equilibrium concen-
trations (mol'kg™"): H=0.2884e-7; H,=10.374; OH=0.1486¢-10; H,0=2.4586; C1=0.2827¢-10; HCI=0.01093; CO=3.1678;
CO,=1,0866, CH,=0,9914e-8; CH,=0,19435; C,H,=0,1250e-8; C,H,=0,3756e-6; C,H,=0,3726e-11; C,H=0.6351e-6;
C,H=0.7396e-11; CHO=0.1683e-9; CHO,=0.8112¢-11; CH,0=0.1079¢-5; CH,0,=0.5504¢-6; C,H,0,=0.1329¢-9;
CH,CI=0.4213e-8; HCICO=0.3772e-11; CaO(c)=2.3271; CaO,H,=0.4041e-10; CaCl(c)=0.43625; CaCl,=0.7197¢-6;
CaOHCI=0.2666¢-7; CaCO,(c)=6.1526 (table 2).

With initial composition of the system: C ,H ,Cl-CaO-H,0-O, (1:5:1:1), P=0.1 MPa, composition, mol-kg™': C-7.951;
H-19.840; Cl-0.663; Ca-11.145; 0-25.896; T=298-998 K; P=0.1 MPa; Equilibrium parameters at P=0.1 MPa, T=998
K; v=1.07616; S=4.34483; 1=-9924.42; U=-9999.88; M=24.1142; Cp=1.37933; k=1.08481; Cp’=12.2528; k’=1.29488;
Ap=0.005773; Bv=0.0046916; Gt=0.0000128; MMg=11.8707; Rg=700.411; Cpg=2.89965; kg=1.31848; Cp’g=8.26273;
k’g=1.22735; Mu=0.0000353; Lt=0.227726; Lt’=3.33409; Pr=0.449357; Pr’=0.0874588; A=336.521; z=0.846045; Equi-
librium concentrations (mol-kg!): H=0.2163¢-7; H,=7.7806; OH=0.1115¢-10; H,0=1.844; C1=0.2120e-10; HCI=0.0082;
C0=2.3758; CO,=0.81496; CH,=0.7436¢-8; CH,=0.14576; C,H,=0.9379¢-9; C,H,=0.2817¢-6; C,H.=0.2795¢-11 (fig 2 and
table 3). C,H,=0.4764e-6; C.H,=0.5547e-11; CHO=0.1262¢-9; CHO,=0.6084¢-11; CH,0=0.8096¢-6; CH,0,=0.4128¢-6;
C,H,0,=0.9965¢-10; CH,CI=0.3160¢-8; HCICO=0.2829¢-11; CaO(c)=6.2033; CaO,H,=0.3030e-10; CaCl,(c)=0.32719;
CaCl,=0.5398¢-6; CaOHCI=0.1999¢-7; CaCO,(c)=4.6144 (table 3).
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Fig.2. Distribution of the main components in the system (molkg"'): C,,H,CI-CaO-H,0-O, (1:5:1:1), at P=0.1 MPa,

12779

T=298-998 K

Results showed that in the range of 300-450 K monochlorobiphenyl were oxidized in the gas-liquid medium (H,0-0,)
and products of reactions (not aromatic chlorinated hydrocarbons, table 1-3, fig. 2) reacted with calcium oxide. As the result
CaO,H, (c), CaCl, (c), CaCO, (c), CO, and graphite C (c) were formed. Besides HCI, CH, and H, formed too. Concentration
of condensed calcium hydroxide CaO,H, (c) within 300-400 K is constant (about 6-6.5 mol-kg), then at 450K it decreases
to 4.2 mol'kg™'; at 450-600 K is 4 mol'kg™', and at 600-700 K sharply decreases. At 650 K isolines of CaO,H, (c) and CaCO,
(¢) intersect, which indicates sharp increase concentration of condensed calcium oxide CaO,, (mol-kg!): Te-30 (298-498K);
0.99 (698 K); 4.68 (898K); 5.63 (998 K).

Table 1. Distribution of chlorine-containing components in system (mol-kg”): C ,H,Cl-CaO-H,0-0O, (1:1:1:1) at
P=0.1 MPa, T=298-998 K

T H, H,0 cl [ HCl [ ¢ [ co | co,
298 [0.000169 | 17.8902 |1.93e-22(0.000133| 8.7894 |2.12¢-10|2.3421
498 [0.156021 | 13.5237 [4.03e-22(0.004157| 4.50272 |0.000366/4.52212
598 |0.871797| 11.9557 |2.41e-18]0.009652] 3.28888 [0.013278|5.29555
998 | 13.6355 | 5.93523 [1.07¢-10]0.03504 | 1e-30 |7.33917 | 4.6238
T | CH, | CHCl [CHCI[HCICO|CaCl(c)) CaCO (c)
298 [ 0.975005 | 3.56e-16 [6.63e-21]1.93¢-22[0.662518]  3.79545
498 | 3.07928 | 4.02¢-11 [4.18e-15]1.53¢-18]0.660503]  3.79746
598 | 3.50402 | 6.36¢-10 [9.54¢-14]5.65¢-16]0.657756]  3.80021

998 | 0.12607 | 6.66e-09 | 1.5e-13 |1.53e-11]|0.64506 3.8129

Table 2. Distribution of chlorine-containing components in system (mol-kg”): C ,H,Cl-CaO-H,0-O, (1:3:1:1) at
P=0.1 MPa, T=298-998 K

T H, H,0 Cl HCI Cco co, CH,
298| 0.039962 | 4.60455 [1.93e-22|2.31e-10| 2.27e-18 | 2.73e-11 | 3.56984
498] 221167 | 4.06162 [1.93¢-22[1.47¢-06| 7.24e-09 | 1.9e-06 | 3.02691
698| 5.83563 | 3.14983 | le-17 [0.000284| 0.001015 | 0.005267 | 2.12066
898| 8.97626 | 1.89517 |4.94e-13[0.003839| 0.635864 | 0.312508 | 1.17678
998| 10.3742 | 2.45861 |2.83¢-11/0.010933| 3.16776 | 1.08661 | 0.194346
T | CHClI | CH.Cl |HCICO| CaO(c) | CaOH(c) | CaCl(c) | CaCO (c)
298| 1.93e-22 | 1.93¢-22 [1.93e-22| 1e-30 | 144274 | 0.441726 | 7.03147
498| 9.88¢-16 | 7.13e-21 |1.93e-22| 1e-30 | 0.899821 | 044172 | 7.57439
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698| 2.12e-11 | 1.22e-15 |7.15e-18| 1e-30 le-30 0.441579 8.47435
898| 3.11e-09 | 4.79e-13 |2.14e-13| 1le-30 le-30 0.439801 8.47613
998| 4.21e-09 | 1.92e-13 |3.77e-12| 2.3271 le-30 0.436254 6.15258

Table 3. Distribution of chlorine-containing components in system (mol-kg”): C ,H,CI-Ca0O-H,0-O, (1:5:1:1) at
P=0.1 MPa, T=298-998 K

T H, H,0 Cl HCI C(c) &) Co, CH,
298 | 6.28e-05 | 1.4e-09 | 1.93¢-22 | 7.05¢-20 | 1.99414 | 3.56e-21 [8.33¢-21| 1.68779
498 [ 0.105134 [ 0.000267 | 1.93¢-22 | 9.71e-11 | 1e-30 | 3.44e-10 |1.25¢-10] 2.65858
698 | 7.04204 | 1.02946 | 5.62¢-19 | 1.95¢-05 | 1e-30 | 5.39¢- 05|7.58¢-05] 0.924347
898 | 7.39305 | 0.95324 | 1.44e-13 [ 0.001193 | 1e-30 | 0.1998 [0.05997 | 0.786647
998 | 7.78062 | 1.84396 | 2.12e-11 | 0.008199 | 1e-30 | 2.37582 | 0.81496 | 0.145759

T | CH,Cl | CH.Cl | HCICO | CaO(c) | CaO,H (c) | CaCl(c) CaCO (c)

298 | 1.93e-22 | 1.93e-22 | 1.93e-22 le-30 6.54456 | 0.331295 4.26905
498 | 1.2e-18 | 1.93e-22 | 1.93e-22 | 1.02361 4.49763 |0.331291 5.29239
698 | 5.25e-13 | 1.09e-17 | 3.22e-20 | 3.78713 | 1.29e-26 |0.331281 7.0265
898 | 7.85e-10 | 9.8e-14 | 2.89e-14 | 3.90967 1e-30 0.330694 6.90455
998 | 3.16e-09 | 1.44e-13 | 2.83e-12 | 6.20329 le-30 0.32719 4.61443

The formation of calcium hydroxide based on water and calcium oxide. The reaction takes place at relatively low
temperatures. At 450 K condensed phases were formed as CaCO,(c), CaO (¢) based on calcium hydroxide; At 700 K CaCO,
(¢) is 7 molkg!, and CaO (c) is about 4mol-kg!; Concentration of methane is gradually changed: at 300 K 1.8 mole / kg,
then at 420 K, it increases to 2.7 mol-kg™!, then decreases from 420 K to 700 K to 1 mol-kg™!, and remains relatively constant
within 700-900 K; at 1000 K and above it is zero. Such changes of the methane concentration is active participation in the
processes of formation of molecular hydrogen (H,) at 700 K 7 mol-kg" and at 1000 K molecular hydrogen (H,) reaches up
to 8 mol-kg!. As well as carbon monoxide, where it’s concentration at 1000 K is 2.2 mol-kg'. The concentration of carbon
dioxide is low (at 1000 K is 0.6 mol-kg™") because of its participation in the formation of CaCO, (c). It should be noted that,
within 900 K, calcium carbonate begins to decompose again into CaO and CO,, therefore concentrations of calcium oxide
and carbon dioxide begin to increase gradually (above 900 K, fig. 2), which is very important for more complete utilization
of chlorine-containing substances and low-molecular chlorinated hydrocarbons (Cl, HCI, CH,CI, HCICO, CaOHCI, CaCl,,
CaClz(C)) It should be noted that the binding of sublimated chlorine from the gas phase as HCI, CaCl, ., begins rather at low
temperatures (Fig. 2). Thereby, at dechlorination process of monochlorobiphenyl with CaO at 500-%0 K following com-
pounds: H,, H,O, Cl, HCl, CO, CH,, CH,Cl, HCICO were formed.

Gases, formed during thermal destruction of monochlorobiphenyl (above 900 K), passing through boiling CaO sec-
ondary interact with it, and it’s contributes to additional decrease in total release of polychlorinated aromatic compounds.
Exept hydrolytic and chemisorption mechanisms of dechlorination (degradation), there are oxidation-reduction mechanism,
and due to presence of hydrogen-methane and carbon-oxide compounds it has occured in gas phase (mol-kg™"): H,-0.41
(498K), 4.74 (898 ), CH,-1.19 (298 K), 1.09 (498 K), 0.34 (698 K), C (s) 3.91 (298 K), 0.52 (498 K), CO-0.15 (698 K), 2.71
(998 K.). Reaction products of this schemes were following compounds (mol-kg™): CaCl, (c) - 0.72 (298-998 K), HCI- 0.01
(998 K) and more oxidized CO,-0.61 (998 K) (Fig. 2).

Formation of molecular chlorine products during conversion of monochlorobiphenyl in CaO-H,0-O, medium was
not found. Hydrolytic dechlorination of monochlorobiphenyl realated to oxidation-reduction process due to the presence of
the hydrogen-oxygen active mixture in the gas phase. Calcium oxide, water and oxygen are an effective mixture, and can

be used as dechlorinating reagent for polychlorinated biphenyls.

CONCLUSION

1. The physicochemical basis of formation and decomposition of polychlorinated biphenyls (polychlorobiphenyls) in an-
thropogenic environment were investigated.Separate inventory data, practical ways of using electrical insulating liquids
were listed. As well as ecological problems such a reduction of concentration of chlorine-containing toxic organic sub-
stances in the natural environment were studied.

2. Physicochemical modeling of monochlorobiphenyl’s thermodestruction in wide range of temperature in a C1,H,CI-
Ca0-H,0-0, system were suggested. The equilibrium concentrations of chlorine-containing toxic organic substances
were calculated and energy parameters of monochlorodiphenyl’s decomposition were determined.

3. Conversion of chlorine-containing toxic organic substances in calcium oxide-water-oxygen medium(C, ,H,CI) showed
that at 300-400°C calcium oxide reacts with non-aromatic chlorinated hydrocarbons and forms CaO,H,(c), CaCl,(c),
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CaCO,(c ), CaCl,, CaCIOH, CO, and C(C_ Formation of H,, H,0, Cl, HCI, CO, CH,, CH,C and HCICO was observed
during dechlorination with CaO at 500—960 K.

4. Formation of molecular chlorine products was not found during the conversion of monochlorobiphenyl in CaO-H,0-O,
medium. Hydrolytic dechlorination of monochlorobiphenyl is due to the oxidation-reduction process by presence of
hydrogen-oxygen active mixture in the gas phase. Calcium oxide, water and oxygen are an effective mixture, and can
use as dechlorinating reagent for polychlorinated biphenyls.
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Abstract

Usage of robotic milking systems is increasing more and more to decrease labor input and to enhance life quality of
dairy farmers. Over 35.000 milking robots are operational on dairy farms around the world today, heading by West Europe,
United States of America, Canada and Australia. According to a study on 2016, there are 54 milking robots in 21 farms in
Turkey. Its adaptation rate in Turkey is slow because usage of robotic milking systems (RMS) is new and there is not enough
information about economic performance of robotic milking systems against conventional milking systems (CMS). In this
paper, literature about economics of robotic milking was reviewed to compare with conventional milking systems. Data of
investment cost, labor input, energy consumption, feed cost, milking frequency, milk yield and net income criteria’s from
33 studies on 13 different countries between 1998-2017 were compiled as a table. According to the table, comparison was
done for each criteria by years and recommendations for future were done.

Keywords: Comparison, economic performance, robotic milking systems

Sut Sagim Robotlarinin Ekonomik Performansi
Ozet

Siit sagim robotlarinin; siit ¢iftliklerinde is giicti ihtiyacini azaltmak ve ¢iftcilerin yasam kalitesini arttirmak amaciyla
basta bat1 Avrupa, Amerika Birlesik Devletleri, Kanada ve Avustralya olmak iizere kullanim1 her gegen giin artmaktadir.
Bugiin diinya genelinde 35.000 nin iizerinde siit sagim robotu kullanildig1 tahmin edilmektedir. 2016 yilinda gergeklestir-
ilen bir caligmada Tiirkiye’de 21 giftlikte kurulu toplam 54 adet siit sagim robotu kullanildig: tespit edilmistir. Bu teknolo-
jinin kullaniminin yeni olmasi; siit sagim robotlarinin, diger otomatik sagim sistemlerine gére ekonomik performansinin
isletmeciler tarafindan tam olarak bilinmemesi nedeniyle siit sagim robotlar1 yavas benimsenmektedir. Bu ¢aligmada, siit
sagim robotlarmin ekonomik performansi ile mevcutta kullanilan otomatik sagim sistemlerinin karsilastirilmasi amacriyla;
bu konuda gerceklestirilen yerli ve yabanci literatiir taranmistir. Tarama sonucunda 13 farklh {ilkede, 1998-2017 yillar
arasinda gerceklestirilen, 33 adet galigmada yer alan siit sagim robotlar1 kullanilan ciftliklerin yatirnm maliyeti, isgiicii
ihtiyaci, enerji tiiketimi, yem tiiketim miktar1, sagim siklig1, ineklerin verimliligi ve igletme geliri verileri bir tabloda der-
lenmistir. Derlenen bu bilgiler yardimiyla siit sagim robotu kullanan igletmeler ile kullanmayan isletmelerin ekonomik per-
formansi yillar itibariyle ve yukarida sayilan kriterler ¢cercevesinde karsilastirilmis ve ileriye yonelik 6neriler sunulmustur.

Anahtar Kelimeler: Karsilastirma, ekonomik performans, robot siit sagim sistemleri
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INTRODUCTION

The most remarkable technological innovation in the dairy sector in recent years is undoubtedly robotic milking
systems (RMS). Dairy farmers are interesting RMS but they have not enough information about economic performance of
RMS against conventional milking systems (CMS). For this purpose, RMS and CMS were compared in this study according
to investment cost, labor input, energy consumption, feed cost, milking frequency, milk yield and net income criteria’s. As
a result of study, economic and social effects on farm were assessed and recommendations for future were done. Compiling
results of previous studies on economic performance of RMS can be beneficial for dairy farmer to decide having this tech-
nology and for researchers to guide their future studies.

MATERIALS AND METHODS

During this study, literature about economic compression of RMS and CMS was reviewed and the data presented in
this paper was collected from 33 studies carried out in 13 different countries from 1998 to 2017. Data of investment cost,
labor input, energy consumption, feed cost, milking frequency, milk yield and net income were compiled as a table for both
RMS and CMS from these studies.

To interpret data’s, percentage changes were calculated. The percentage change or percent change is defined as a way
of expressing any change in a given variable. It denotes the change in the old value and the new one. In mathematics, the
concept of percent change is used to describe the relationship between the old value of a variable and the new value of the
same variable. Positive values indicate a percentage increase whereas negative values indicate percentage decrease. After
data’s were compiled, percentage changes between RMS and CMS were calculated by following formula (V: Value of
RMS; V,: Value of CMS),

o VZ

v,
The percentage change = — = 100

The mean and standard deviation were calculated by using calculated percentage changes. Normal distribution func-
tion calculated, normal distribution curve drawn and values out of normal distribution defined by using z-score. To define
normal distribution range, the z-score value in probability of 40% (0.3997) was used which is 1,28 in z-score table. By using
following formula, positive and negative range values defined (z: z-score (Standard Score), x: the value to be standardized,
| the mean; o: the standard deviation).

RESULTS AND DISCUSSION

Milk yield

In 15 of the 33 studies, which have been carried out between 2003 and 2015, results of milk yield for both RMS and
CMS were presented. Milk yield percentage change was calculated and presented in Table 1. When Table 1 was examined,
in only one of these studies milk yield percentage showed a decrease and in only one of them no difference was observed.
In other 13 studies, it has been determined that the milk yield is higher in dairy farms using RMS than in dairy farms using
CMS.

When the average of all results is taken, it is seen that the dairy farms using RMS obtained 14,66% higher milk yield
than dairy farms using CMS. By calculating the mean and standard deviation, The value 98% can be regarded as an excep-
tion because it is out of the normal distribution (Figure 1). If we exclude this exceptional value, we can say that using RMS
in dairy farms increased milk yield by an average of 8,66% when compared with CMS.
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Table 1. The percentage change of milk yield

Reflerance Your | Comtiy Milk Yield FEEy
N Change [%)
] 2003 Canada 2,00 0me
9 2003 Canada 00 P
29 2003 USA 5.00
14 2004 | Holland 695 ¢
38 2004 Halland 200 oo
23 2005 | Denmark 17,71 z
12 2007 | Finland 24,10 e
27 2008 Canada 4,00 a0
13 2010 Finland 08,57
004
26 2011 Ush 2347
el 2012 Ireland =5,00 o
34 2013 UsA 10,00 5
3 2014 Poland 12,28 000 a0 10,00 10,00 B0.00 £000 100,00 120,00
37 2014 Norway 946 Mili Yisdd Chasge [%]
31 2015 UsA 331
Mean 14,66 Figure 1. Normal distribution curve of milk yield

Investment costs

In 9 of the 33 studies, which have been carried out between 1998 and 2015, results of investment costs for both
RMS and CMS were presented. Investment cost percentage change was calculated and presented in Table 2. All percentage
change values are positive in Table 2. This means that RMS investment cost is higher than CMS investment cost.

Table 2. The percentage change of investment costs

Referance Yesr |[Gowniry Investment Costs 0%
No Change (%) 0.3085
24 1998 | USA 83,88 s

8 2003 | Canada 6,67 i

38 2004 | Holland 150,33 g osee

19 2005 Finland 304,68 -

27 2008 | Canada 8,70 P

32 2010 | Holland 25,85 0,001

28 2011 Canada ?ﬁ.[][l_ 10,0005

37 2014 | Norway 3521 a

77 2015 " 2106 e w0 L0 m:::m.é:.-::ul 0 {5 ) ¥ m

Mean 86,38

Figure 2. Normal distribution curve of investment costs

When the average of all results is taken, it is seen that the dairy farms using RMS have 86,38% higher investment
costs than dairy farms using CMS. As it seen in Table 2, an increase of 309% in the study carried out in 2005. By calculating
the mean and standard deviation, it can be regarded as an exception because it is out of the normal distribution (Figure 2).
If we exclude this exceptional value, we can say that investing RMS in dairy farms costs higher by an average of 58,46%
when compared with CMS.

Labor input

In 16 of the 33 studies, which have been carried out between 2002 and 2015, results of labor input for both RMS and
CMS were presented. Labor input percentage change was calculated and presented in Table 3. When Table 3 was examined,
in only one of these studies observed an increase. In other 15 studies, it has been determined that the labor cost is lower in
dairy farms using RMS than in dairy farms using CMS.
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Table 3. The percentage change of labor input

Referance Yaar Cauntry Labor Input

No Change (%)

Belginm, Denmark, . 00
20 2002 Ge:l:lmun}', Holland R
9 2003 Canada -58.91 \
36 2004 Holland -2383 \ i
19 | 2005 Finland -3761 \
23 | 2008 Denmark -4340 / \"‘""
12 2007 Finland 230,00 3
27 2008 Canada -40,00 i
18 2000 Holland -25.00 '
32 2000 Holland -2.92
26 | 2011 USA -2397 af
28 2011 Canada -30,00
5 2012 Spain 29,26
34 2013 UsA ~66,67 e
37 2014 Norway 935 -50.00 Bl 40,00 20100 om 200 40
2 | 2ms ireland 36,50 LA WP CHange %)
31 2015 UsA <2900

Mean -21.72

Figure 3. Normal distribution curve of labor input

When the average of all results is taken, it is seen that the dairy farms using RMS have 21,72% lower labor costs than

dairy farms using CMS. By calculating the mean and standard deviation, the values -68,91%, -66,67% and 29,26% can be
regarded as an exception because they are out of the normal distribution (Figure 3). If we exclude this exceptional values,
we can say that labor input for RMS in dairy farms costs lower by an average of 27,84% when compared with CMS.

Energy consumption

In 5 of the 33 studies, which have been carried out between 2004 and 2015, results of energy consumption for both
RMS and CMS were presented. Energy consumption percentage change was calculated and presented in Table 4. When
Table 4 was examined, energy consumption percentage change was observed positive in all studies. It has been determined
that the energy consumption is higher in dairy farms using RMS than in dairy farms using CMS.

Table 4. The percentage change of energy consumption

Referance Energy Consumption s
Mo Year |Country E:ange [%}p
4 2004 | Holland 42,00 & f,»--"—t\
32 2010 | Holland 30,00 ~
36 2012 | Ireland 37.98 =
11 2015 | USA 1095 | © .. \
22 2015 Ireland 72,35 \\
Mean 3866 s \\.
[=le =] 10, () Pl 300 4000 LM [Tl SOy sl

ey Lo prionn Change [%)

Figure 4. Normal distribution curve of energy consumption

When the average of all results is taken, it is seen that the dairy farms using RMS have 38,66% higher energy con-
sumption than dairy farms using CMS. By calculating the mean and standard deviation, the values 10,95% and 72,35% can
be regarded as an exception because they are out of the normal distribution (Figure 4). If we exclude this exceptional values,
we can say that energy consumption RMS in dairy farms is higher by an average of 36,66% when compared with CMS.

Feed cost

In 5 of the 33 studies, which have been carried out between 2003 and 2015, results of feed cost for both RMS and
CMS were presented. Feed cost percentage change was calculated and presented in Table 5. When Table 5 was examined,
in all studies feed cost percentage change is not greater than %6.
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Table 5. The percentage change of feed cost

Referance Feed Cost
No Year Enunu-_','l Change (%) /Tyﬂax
2 2003 | Holland 5,11 I i \
29 2003 | USA 300] | 2 /,,f
32| 2010 |Holland | 0,00] LA o
30 2012 UsA 0,28 f/"' -
31 2015 USA 2 04 "
[ Mean | 0,04 i

500 300 400 100 2006 LiK 0,00 1,0 1 1,00 100

Fewd Cot Change [%]

Figure 5. Normal distribution curve of feed cost

When the average of all results is taken, it is seen that dairy farms using RMS have 0,04% higher feed cost than dairy
farms using CMS. By calculating the mean and standard deviation, the value -5,11% can be regarded as an exception be-
cause it is out of the normal distribution (Figure 5). If we exclude this exceptional value, we can say that feed cost of dairy
farms using RMS is higher by an average of 1,33% when compared with CMS. This value of percentage change is so small
to say there is a differences. So we can say that feed cost of dairy farms using RMS is similar with feed cost of dairy farms
using CMS

Milking Frequency

In 13 of the 33 studies, which have been carried out between 2000 and 2016, results of milking frequency for both
RMS and CMS were presented. Milking frequency for CMS was assumed 2 times in all studies. Milking frequency per-
centage change was calculated and presented in Table 6. When Table 6 was examined, in only one of these studies milking
frequency percentage change showed a decrease. In other 12 studies, it has been determined that the milking frequency is
higher in dairy farms using RMS than in dairy farms using CMS.

Table 6. The percentage change of milking frequency

Referance | Milking Frequen
No Year _Counlr?. l.:h:ngn:l%] = =
1 2000 | Germany 41,00
7 2001 | Holland | 15,00
U5SA,

25 2004 | Canada | 30,00
33 2004 Japan 35,00
23 2005 |Denmark 27,50 i
27 2008 | Canada | 32.50
18 2010 | Helland 37.50
5 2012 Spain 34,50
a0 2012 Usa 401,00
36 2012 | lreland | -6,50
11 2015 | Usa | 40,00 %00 0 m Y
31 2015 UsA 40,00
10 2016 | Turkey 30,00

| mMean 30,50

Figure 6. Normal distribution curve of milking frequency |
When the average of all results is taken, it is seen that the dairy farms using RMS have 30,50% higher milking fre-
quency than dairy farms using CMS. Milking frequency is an average of 2,61 in dairy farms using RMS. By calculating the
mean and standard deviation, the value -6,50% can be regarded as an exception because it is out of the normal distribution
(Figure 6). If we exclude this exceptional value, we can say that milking frequency of RMS in dairy farms is higher by an
average of 33,58% and milking frequency is an average of 2,67 when compared with CMS.
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Net income

In 7 of the 33 studies, which have been carried out between 2005 and 2015, results of net income for both RMS and
CMS were presented. Net income percentage change was calculated and presented in Table 7. When Table 7 was examined,
in only one of these studies showed an increase and in only one of them no difference was observed. In other 5 studies, it
has been determined that net income is lower in dairy farms using RMS than in dairy farms using CMS.

Table 7. The percentage change of net income

Heferance MNet Income 03
No Year |Country Change (%) |
2 2003 | Holland -9,30) i L
38 2004 | Holland 0,08 /“ . e
. ) 30,90 Z a0 \
23 2005  |[Denmark V' . \
32 2010 | Holland 226
a7z 2014 | Norway -22,08. s \
22 2015 | lIreland -30,18
31 2015 USA -1957 S Temr e e Mmoo e o
Mean -7.49 Het Incoema Changs [
Figure 7. Normal distribution curve of net income

When the average of all results is taken, it is seen that the dairy farms using RMS have 7,49% lower net income than
dairy farms using CMS. By calculating the mean and standard deviation, the value 30,90% can be regarded as an exception
because it is out of the normal distribution (Figure 7). If we exclude this exceptional value, we can say that net income of
RMS in dairy farms is lower by an average of 13,89% when compared with CMS.

CONCLUSION

In the result of study, it can be said that dairy farms using RMS have advantage of milk yield 8,66%, labor input
27,84% and milking frequency 33,58% (with an average of 2,67 milking), while have disadvantage of investment costs
58,46%, energy consumption 36,66% and net income 13,89%. And no differences in feed cost between RMS and CMS.

Despite disadvantages in net income, the use of RMS in the world is increasing day by day. The most important
reason for this is the social effect of RMS. Preferred social benefits are: raising the quality of life by spending more time
with the family and freeing up time for other activities; less physical work for farmers who are old or have health problems;
raising the opportunity to attract and protect skillful staff; a choice for innovators who want to try new ideas; possibility to
enlargement of herd (more efficient use of the existing workforce) without having to get a new employee.
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OZET

Ulkemiz birgok kiiltiir bitkisi yoniinden zengin genetik kaynaklara sahip olup, bunlardan birisi de bezelye-
dir. Tiirkiye orijinli yem bezelyesi gen kaynaklari tizerinde yurt i¢i ve yurt dis1 kaynakli bazi arastirmalar yapilmis
olmakla birlikte, bu kaynaklarin farkli arastirmalar ile agronomik ve kalite 6zellikleri agisindan incelenmesi ve
1slah programlarinda degerlendirilmesi 6nem tagimaktadir. Bundan dolay1 bu ¢alismanin temel konusu, iilkem-
izin farkli bolgelerinden toplanmis olan yem bezelyesi genotiplerinden tek bitki secimi yapilarak saflastiriimig
olan hatlar tizerinde erkencilik, kalite, yiiksek ot ve tohum verimi, kiilleme hastaligina dayaniklilik gibi 6zellikleri
yoniinden degerlendirmek, iistiin olan hatlarin belirlenerek, bunlarin yem bezelyesi ¢esit gelistirme program-
larinda kullanmak, Sivas ekolojik kosullarina uygun yeni ¢esitlerin 1slah edilmesini saglamaktir. Arastirmada,
4 adet ticari bezelye ¢esidi ve iilkemizin farkli bolgelerinden toplanmis olan 60 adet yem bezelyesi genotipinde
baz1 6nemli agro-morfolojik bitkisel karakterler ve bu genotiplerin kiilleme hastaligina kars1 dayaniklilik diizey-
leri incelenmistir. Tiim yem bezelyesi genotipleri Sivas ekolojik kosullarinda, Cumhuriyet Universitesi, Sivas
Meslek Yiiksekokulu, Bitkisel ve Hayvansal Uretim Béliimii arastirma ve deneme alaninda yetistirilmistir. incel-
en agro-morfolojik 6zellikler ve kiilleme hastaligina kars1 dayaniklilik bakimindan yiiksek diizeyde varyasyon
saptanmistir. Ciceklenme giin sayist (60-83.3 giin), bitki boyu (41-128.7 cm), ilk bakla yiiksekligi (16.7-73.3
cm), bitkide kardes sayisi (1-2), bitkide bakla sayis1 (1.3-12.3), baklada tane sayis1 (3.3-8.0), bitkide tane sayisi
(6.7-38.7), yesil ot verimi (694.7-1585.0 kg/da), kuru ot verimi (198.2-466.3 kg/da), biyolojik verim (8.6-53.7 g/
m?), tane verimi (112.3-508.6 kg/da) ve kiilleme hastaligina dayaniklilik (0-10) gibi baz1 6zellikler incelenmistir.

Anahtar Kelimeler: Yabani Bezelye, Agro-Morfolojik Ozellikler, Kiilleme, Mantar

ABSTRACT

Turkey has rich genetic sources by means of crop speciesandone of those is foragepeas. Although, sev-
eralinvestigations has beenconducted on theTurkishforagepeageneticresources, there is furtherneedtoconduct-
moreresearch on thesegeneticresourcestoevaluateagronomicperformanceandqualitytraits. Forthisreasonthe main
objective of thisresearch is tofindthepromisingforagepealinesandtousetheselinestodevelopearlyfloweringwith-
higherforage, grainyieldpotential, betterqualityandpowderymildewdiseaseresistancethatareappropriateforthe
Sivasecologicalconditions. Weresearchedsomeimportantagronomicandmorphologicalplantcharacters of 4 com-
mercialforagepeaand 60foragepeagenotypescollectedfromdifferentregions in Turkey. Allforagepeagenotype-
sweregrownunderSivasRegionconditions at CumhuriyetUniversity, Vocational School of Sivas, Department of
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CropandAnimalProductionresearcharea in Sivas-Turkey. High germplasmvariabilitywasobservedforagro-mor-
phologicaltraitsandpowderymildewdiseaseresistance. Therewashighdiversityamongthelandracesforflowering
time (60-83.3days), plantheight (41-128.7 cm), firstnodheight (16.7-73.3 cm), number of branch (1-2), number of
thepodsperplant (1.3-12.3), number of theseedperpod (3.3-8.0), number of theseedperplant (6.7-38.7), forageyield
(694.7-1585.0 kg/da), hay yield (198.2-466.3 kg/da), biologicalyield (8.6-53.7 g/m?), grainyield (112.3-508.6 kg/
da) andpowderymildewdiseaseresistance (0-10). Accordingtoresults of thisstudysomediversegenotypescould be
usedforsomeforagepeabreedingprogramsaimedhighforageyield,yieldcomponentsandpowderymildewdiseasere-
sistance.

Keywords: ForagePea, Agro-morphologicalTraits, PowderyMildewDisease, Fungi

1. GIRIS

Baklagiller grubu igerisinde yer alan bezelye; Leguminosae (baklagiller) takiminda, Papillionaceae (kelebek ¢igek-
liler) familyasmin ¢ok dnemli tiirlerinin yer aldig1 Viceae alt familyasina bagli Pisum genusunun bir tiiriidiir (Sehirali,
1998).Bezelye, yaklasik M.O 8000°1i yillarda ilk defa kiiltiire alinmis, ancak orijininin Akdeniz havzasi oldugu ve bu bit-
kinin Anadolu’nun ve Akdeniz’in yar1 kurak alanlarinda (yagis1 350-550mm) baklagil yem bitkisi olarak yayilis gdsterdigi
bilinmektedir (Anonymous, 2001).Bezelye nin orijin merkezinin birinci derecede Dogu Akdeniz, iran, Kafkasya, Afgan-
istan ve Tibet’e kadar uzanan bolgeler, ikinci derecede de Giiney Bat1 Arabistan iizerinden Etiyopya ve Kuzey Afrika’ya
kadar uzanan bolgeler oldugu belirtilmistir (Govorov, 1937; Davies, 1976 ; Hagedorn, 1984). Shoemaker (1953), Etiyop-
ya’y1; Watts (1954), Etiyopya, Akdeniz kiyilari, Giiney Bati1 Asya’y1, Hoslin (1964), Akdeniz iilkelerini ve Etiyopya’nin
bezelyenin gen merkezi oldugunu rapor etmiglerdir. Son yillarda tarim1 yapilan bezelyeler PisumsativumL. ad1 altinda topl-
anmaktadir. Bu tiiriin alt tiirli olan Pisum sativum ssp. Sativum L. yemeklik bezelye ve bahge bezelyesi ad1 altinda yesil veya
kuru daneleri i¢in yetistirilmektedir. Tarla bezelyesi veya yem bezelyesi olarak taninan arvense ise daha kisith dlgiilerde ot
ve dane lretimi amaci ile kullanilmaktadir (A¢ikgdz, 2001).Serin ve 1liman iklim bitkisi olan bezelye (Pisum Sativum ssp.

Sativum L)’nin tarimi1, 1liman kusagin hemen her yoresinde yapilmakla birlikte daha ¢ok gelismis tilkelerde yayginlasmistir.

Bezelye, konserve ve dondurulmus gida olarak islenme kapasitesi agisindan domatesin arkasindan diinya genelinde
en fazla iiretilen iiriindiir. Bunun yaninda, bezelye kabugu ¢ikarilmig kirmasi ve unu ise gida sanayisinde kullanildig1 gibi,
ozellikle sap ve samani hayvan beslenmesinde degerlendirilmektedir. Yem bezelyesi toprak ve iklim sartlar ile uygulanan
kiiltiirel faktorlere bagl olarak 250-1000 kg/da kuru ot tiretmektedir. Acikgoz ve Celik (1986) Bursa’nin kirag kosullarinda
yetistirilebilecek en iyi tek yillik baklagilleri belirlemek i¢in yaptiklar1 arastirmada yem bezelyesinin adi figden sonra en
verimli bitki oldugunu bulmuslardir. Bu bitki daha ¢ok tohumu igin yetistirilmekte olup, tohum verimi de oldukga yiikse-
ktir. Yem bezelyesinde tohum veriminin Bursa sartlarinda 320 kg/da’a(Uzun ve ark., 2005), Diyarbakir sartlarinda 246 kg/
da’a(Sayar, 2007) ¢iktig1 ifade edilmektedir. Yem bezelyesi otu ¢iftlik hayvanlari i¢in besleyici bir kaba yemdir. Nitekim,
ciceklenme doneminde %16.13 ham protein ve %8.39 ham kiil ihtiva ettigi, tohum alindiktan sonra kalan samanda ise bu
oranlarin sirasiyla %8.94 ve 5.92 oldugu belirlenmistir (Deniz, 1967). Tane yem olarak enerji degeri oldukga ylksektir.
Acikgdz (2001)’ln bildirdigine gore, tohumda %26.5 ham protein, %1.7 ham yag, %7.3 ham seliiloz ve %59.8 azotsuz 6z
madde bulunmaktadir. Protein ve lysine bakimindan zengin olan yem bezelyesi tohumlar1 Bat1 Avrupa iilkelerinde hayvan
yemlerinde soyanin yerine kullanilmaktadir. Yem bezelyesinin tahillarla karisim halinde mera bitkisi veya silaj olarak kul-

lanim1 da yaygindir.

Bezelye kuru taneleri A ve B vitaminleri bakimindan zengindir. Kuru tanelerinde % 23 ham protein ve % 54 kar-
bonhidrat igermektedir (Sehirali,1988). Kuru bezelyenin proteini lysin, leucin ve isoleucine aminoasitleri yoniinden zengin
olmasi nedeniyle insan beslenmesinde ayrica 6nem gdstermektedir. Diger taraftan kuru taneler yesil tanelere gére daha uzun

suire bozulmadan saklanabilmektedir.
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Bezelye nematod, fungus, bakteri, virlis ve bocek zararina karsi ¢ok hassas olan bitkilerin basinda gelmektedir.
Otuzdan fazla fungus tiirii bezelye bitkisinde zararlara yol acabilmektedir. Bu hastaliklardan kiilleme (ErysiphepisiD.C),
bezelye bitkisinin yaprak, gdvde ve meyvelerinde enfeksiyon olusturmaktadir. Kiilleme hastaligina neden olan fungus,e-
kolojik kosullarin uygun olmasi, hastaligin kontrol edilememesi durumunda 6nemli verim kayiplarina yol agmaktadir (Reil-
ing, 1984). Hastaliga neden olan fungus etmeni obligat parazittir. Hastalik; verim, bitki basina bakla say1si, bakladaki tohum
sayist, bitki boyu, bakla uzunlugu, baklada tohum sayis1 gibi 6nemli verim komponentleri iizerinde olumsuz etkilerinden
dolay1, dnemli verim ve kalite kayiplarina neden olabilmektedir (Gritton ve Ebert 1975).Kiilleme hastaligina neden olan
fungus, Ascomycetes sinifi, Erysiphales takimi, Erysiphaceae familyasindandir. Fungus, Leguminosea ailesinden bir¢ok
bitki tiiriinde yasamini siirdiirebilmektedir (Reiling 1984, Cook ve Fox 1992, Braun, 1995), fakat yalnizca bezelye tiiriinde
kiilleme hastaligina neden olmaktadir. Reiling (1984) gore;fungusun sadece belirli bir formu bezelye bitkilerinde hastaliga
yol agarken, Braun (1995) gore ise;Lathyrus, Lupinus, Trigonellave Vicia tlirlerinde hastaliga neden olan fungus, bezelyede
de hastaliga yol agabilmektedir. Bitkinin tiim vejetatif aksami hastaliga kars1 duyarlidir ve etmen organizma kiglik sporlar
olarak kleistothesiumlar icerisindeki askosporlar ve konidiosporlar ile enfeksiyona yol acabilmektedir. Ekolojik kosullar,
sporlarinin ¢imlenme, gelisme ve hastaligin olusumunda oldukgea etkilidir. 10- 30 °C’lik sicakliklarda konidiosporlar ¢im-

lenebilmektedirler, fakat cimlenme icin en uygun hava sicakligi 20 °C dolaylarindadir (Singh ve Singh, 1988).

Calismanin amaci, iilkemizin yerli bezelye genetik kaynaklar1 kullanilarak elde edilmis olan ¢esit adaylarinin, nemli
agronomik ve kalite 6zelliklerinin belirlenmesi, adaptasyon yeteneklerinin 6l¢iilmesi, bu 6zelliklerinin kiilleme hastalig ile

iligkilerinin ortaya konulmasi ve kiilleme hastaligina karsi reaksiyonlarinin ortaya konulmasidir.
2. MATERYAL VE YONTEM

2.1. Materyal

Calismada, ICARDA (International Center for Agricultural Research in the Dry Areas)’dan temin edilen, {ilkem-
izin farkli bolgelerinden toplanmis olan toplam 250 adet bezelye popiilasyonundan, 2008-2012 yillari arasinda yapilan
calismalar neticesinde tek bitki se¢cimi yapilarak saflastirilan toplam 60 adet yem bezelyesi hatti ile Tiirkiye’de ticari olarak
yetistirilen 4 adet yem bezelyesi (Golyazi, Ulubath, Uriinlii, Kirazl1) ¢esidinden olusan, toplam 64 adet bezelye hatt1 ve

cesidi materyal olarak kullanilmistir. Arastirmada kullanilan materyallere ait bilgiler Cizelge 1.’de verilmistir.

Cizelge 1. Arastirmada kullanilacak yem bezelyesi hatlar ile ticari ¢esitlerine ait bilgiler.

No Gelistirilen Hat Sayis1 Orijin
1 2 Adiyaman-1988
2 1 Balikesir-1995/10
3 2 Bursa-1995/10
4 1 Canakkale-1995/10
5 1 Denizli-1980/09
6 1 Edirne-1995/10
7 2 Elaz1g-1980/09
8 2 Istanbul-1980/09
9 1 Kars-1980/09
10 2 Kastamonu-1980/09
11 2 Kirklareli-1995/10
12 2 Malatya-1980/09
13 2 Manisa-1980/09
14 2 Sakarya-1980/09
15 2 Tekirdag-1995/10
16 3 Tokat-1985/07
17 1 Afyon-1997/10
18 2 Bing61-1997/10
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19 2 Diyarbakir-1997/10

20 3 Kars-2003/01

21 2 Konya-1997/10

22 1 Manisa-1995/10

23 2 Tekirdag-1995/10

24 2 Karaman-2003/01

25 2 K. Maras-2003/01

26 1 Isparta-2003/01

27 1 Burdur-2003/01

28 1 Bolu-2003/01

29 2 Van-2003/01

30 2 Hakkari-2003/01

31 2 Sivas-1985/07

32 1 Giresun-2003/01

33 2 Sinop-2003/01

34 1 Ordu -2003/01

35 2 Sirnak-2003/01
Toplam 60
Ticari Cesitler
1 Golyaz1 Uludag Universitesi
2 Ulubath Uludag Universitesi
3 Uriinlii Uludag Universitesi
4 Kirazli Uludag Universitesi

2.2.Toprak Ozellikleri

Calisma, Cumhuriyet Universitesi, Sivas Meslek Yiiksekokulu, Bitkisel ve Hayvansal Uretim Béliimii,
Arastirma Uygulama arazisinde yiiriitiilmiistiir. Deneme topraginin fiziksel ve kimyasal 6zellikleri Cizelge 3.3’de
verilmistir. Anilan cizelgede izlendigi gibi denemenin yiiriitiildiigii topraklar, siltli killi biinyeye sahip kirecli (%19.6)
yarayish fosfor (P,0,) igerigi diistik (3.4 kg/da), hafif alkalin pH’ ya sahip (7.28), organik madde igerigi diisiik (%1.7),
tuzsuz (0.33mmbhos/cm), potasyum (K,O) igerikleri yiiksektir (93.59 kg/da).

2.3. Metod

2.3.1. Denemenin Kurulmasi ve Yiiriitiilmesi

Bu arastirma, Cumhuriyet Universitesi, Sivas Meslek Yiiksek Okulu, Bitkisel ve Hayvansal Uretim Boliimii arastir-
ma deneme alaninda2013/2014 yil1 yetistirme mevsiminde yiiriitilmiistiir. Arastirma ile ilgili tarla denemesi 2014 yili ilk-
baharinda, her bir bezelye hat ve ¢esidine ait tohumlar 4 m uzunlugundaki 5 siraya, sira aras1 50 cm, sira iizeri 10 cm olacak
sekilde, tesadiif bloklar1 deneme desenine gore kurulmustur. Deneme 3 tekrarlamali olarak diizenlenmistir. (Sekil 3.2. ve
Sekil 3.3) Ekimler markdrle ¢iziler agilarak elle yapilmistir. Denemede toprak analizi sonuglaria gore ekimden once 3 kg/
da N, 6 kg/da PO, gelecek sekilde giibreleme (18-46) formunda yapilmis ve ¢ikistan itibaren yabanci ot miicadelesi elle

yolma ve ¢apalama seklinde yapilmistir.

Her lokasyonda, incelenen agronomik 6zelliklerin tamami ile gézlem-6l¢iimler ve hasat/harman iglemleri parseller-

in bag ve son kisimlarindan 0.5 m birakilarak her parselde ortadaki ii¢ sirada yapilmistir.
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2.3.2.Tarla kosullarinda Hastalik Reaksiyonlarinin Belirlenmesi

Calismada kullanilan 60 adet bezelye hatti ve 4 ticari ¢esidin tarla kosullarinda kiilleme hastaligina reaksiyonlarini
belirlemek amaciyla hatlara ait tohumlar yukarida ekim, bakim ve hasat iglemleri kisminda belirtildigi sekilde Cumhuri-
yet Universitesi, Sivas Meslek Yiiksek Okulu, Bitkisel ve Hayvansal Uretim Béliimii arastirma deneme alanina ekimleri
yapilmistir. Deneme tesadiif bloklar deneme desenine gore ii¢ tekerriirlii olarak kurulmustur. Bloklarda her bir hat 30 bit-
kiden olugan bir sira ile temsil edilmistir. Yine her bir blokta hastalik yayilmasini tegvik etmek i¢in bes hattan sonra bir sira
hassas ¢esit ekilmistir. Kiilleme hastaligiyla bulagik olan bitki materyalleri, Cukurova {iniversitesi, Ziraat Fakiiltesi, Tarla
bitkileri Boliimii tarafindan yiiriitilmekte olan bezelye 1slah ¢alismalarinin yapildig1 alandan temin edilmistir. Bitkiler V3
(tiglincii gercek yapraklarin gelismesini tamamladigi devre) doneminde iken farkli kaynaklardan saglanan Erysiphepolygo-
nisporlar1 hassas ¢eside ait bitkiler iizerine inokule edilerek ¢ogaltilmistir. Buradan elde edilen sporlar %0.0025 tween-20
ve %0.1 su agar1 soliisyonu igeren ¢ozelti icerisine karistirilarak hemasitometre yardimi ile spor yogunlugu 4x100000 spor/
ml olacak sekilde ayarlanmistir. Bitkiler V3 doneminde iken hazirlanan fungusinokulumu basigh piilverizatorii yardimi
ile bitkilere uygulanmistir. Inokulasyondan 30 ve 45 giin sonra her siranin ortasindaki 10 bitkide hastalik siddeti Falloon ve
ark.,1995 tarafindan gelistirilen 0-10 (gorsel skala) skalas1 (0= yaprakgikta hi¢ leke yok, 1= Yaprake¢ik alaninin %5°1 lekeler
ile kapli, 2= Yaprakgik alaninin %10’u lekeler ile kapli, 3= Yaprakeik alaninin %15°1 lekeler ile kapli, 4= Yaprak¢ik alaninin
%20’si lekeler ile kapli, 5= Yaprakeik alaninin %33’ lekeler ile kapli, 6= Yaprakc¢ik alanimin %46°s1 lekeler ile kaplh, 7=
Yaprakcik alaninin %60°1 lekeler ile kapli, 8= Yaprakeik alaninin %73’ lekeler ile kapli, 9= Yaprakeik alaninin %86°s1 le-
keler ile kapli, 10= Yaprakeik alaninin %100’ lekeler ile kapli) modifiye edilerek belirlenmistir. Genotipler aldiklar1 skala

degerlerine gore, 0: immun, 1-3 yliksek diizeyde dayanikli, 4-5 t6larant ve 6-10 hassas olarak gruplandirilmistir.

2.3.3. Verilerin Degerlendirilmesi

Aragtirma ile ilgili tarla denemelerinden ve laboratuar analizinden elde edilen verilerin degerlendirilmesinde, 6zel-
likler arasi iligkiler ve diger istatistiki hesaplamalar, MSTAT-C istatistik paket programi kullanilarak yapilmistir. Elde edilen

ortalamalarm karsilastirilmasit Duncan (%5) testine gore yapilmistir.
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3. BULGULAR VE TARTISMA

Ciceklenme . Bitkide | po)ide To-

) Giin Olgunlasma Bitki Boyu Bakla hum Sayisi Kuru Ot

Genotip Siiresi (giin) Ham Poro-
Sayisi (giin) (cm) Sayisi (adet) tein (%)
(adet)

Adiyaman-1988/1 | 743 L-M 114 96.3 D-F 7.0 F-I 25.0C 14.6 G-N
Adiyaman-1988/2 | 69.3S-U 105 100.3 CD 7.0 F-I 18.3 E-H 143 1N
Balikesir-1995/10 | 65.0 W-X 100 58.7V-Z 5.7 H-K 223CE 152 E-M
Bursa-1995/10/1 | 68.7 T-V 106 4737 138 6.7P 14.7 G-N
Bursa-1995/102 | 60.0 Z 98 71.0 L-U 2.70-8 133 H-N 15.9 A-G
Canakkale-1995/10 | 73.3 M-O 113 7731-Q 5.7H-K 223CE 15.0 F-N
Denizli-1980/09 78.3 G-I 116 61.7T-Z 2.0Q-8 6.7P 15.5B-J
Edirne-1995/10 72.0 0-Q 114 56.3 X-Z 63 G-I 12310 154 C-L
Elazi3-1980/09/1 | 623 Z 99 60.0 U-Z 5.0 1-M 8.7 N-P 16.3 A-F
Elaz1g-1980/0922 | 77.31-) 117 633 R-Y 63 G-J 19.0 D-G 17.0 A-C
istanbul-1980/09/1 | 75.7 KL 114 410 Z 3.7L-Q 9.0 N-P 17.0 AB
istanbul-1980/09/1 | 63.7 XZ 98 62.7S-Z 471N 12.0 J-P 147 G-N
Kars-1980/09 77.71-) 115 81.7G-M 5.0 J-M 9.0 N-P 14.0 L-P
ﬁiﬁ:l og0/00/1 | 737MN 116 703 L-V 4.0K-P 15.0 G-M 14.4 H-N
Eiﬁ:wso 10912 63.7 XZ 103 57.7W-Z 3.7L-Q 18.0 E-H 143 1N
{?{1;1;‘;71 o1 613 Z 97 70.0 M-V 471N 13.3 H-N 142 J-0
Kirklare- 60.7 Z 99 72.0K-T 5.7HK 8.7 N-P 153 D-M
1i-1995/10/2
Malatya-1980/09/1 | 68.0 UV 111 62.78-Z 3.7L-Q 7.0 O-P 13.6 N-Q
Malatya-1980/09/2 | 79.7 D-G 117 110.0 BC 2.0Q-S 8.0 N-P 144 H-N
Manisa-1980/01/1 | 73.7 MN 119 85.0 F-J 47N 19.0 D-G 14.6 G-N
Manisa-1980/01/2 | 67.3V 116 88.7 D-I 73 E-H 250 C 12.8 0-R
Sakarya-1980/09/1 | 61.0 Z 99 57.0 W-Z 40K-P 8.7 N-P 12.8 0-R
Sakarya-1980/09/2 | 64.7 W-Y 98 4502 20Q-S 9.7 M-P 12.6 P-R
Tekirdag-1995/10/1 | 73.7 MN 112 75.0 J-R 33 MR 8.3 N-P 12.7 PR
Tekirdag-1995/10/2 | 69.7 R-T 116 67.3 P-X 23P-S 11.3 1P 12.5Q-R
Tokat-1985/07/1 69.7 R-T 118 4772 138 7.7 0-P 124 QR
Tokat-1985/07/2 | 69.7R-T 115 82.0 G-L 8.0 D-G 20.0 C-G 128 O-R
Tokat-1985/07/3 | 71.0 PR 119 84.3 G-I 2.70-S 9.0 N-P 120R
Afyon-1997/10 69.7 R-T 114 78.7 G-P 531-L 11.31-P 13.6 N-Q
Bingol-1997/10/1 | 76.7J-K 116 66.3 Q-X 20Q-S 8.7 N-P 14.0 M-P
Bingdl-1997/10/2 | 69.7 R-T 111 85.3 E-J 10.0 BC 37.0 AB 13.6 N-Q
E;if‘rr_'l 997/10/1 633YZ 98 112.0 BC 6.33 G-J 11.3 J-P 14.8 GN
bD;Zf‘rr_'l 00710 | 6938V 110 76.0J-Q 471N 16.3 F-J 14.7 G-N
Kars-2003/01/1 69.3 S-U 108 97.0 DE 471N 153 G-L 16.5 A-E
Kars-2003/01/2 643 W-Z 104 80.7 G-N 63 G-J 17.7 E-I 155 C-K
Kars-2003/01/3 653 W 103 833 G-K 5.0 1-M 18.0 E-H 154 C-L
Konya-1997/10/1 | 78.3 G-I 120 78.3 H-P 3.0N-S 113 I-P 152 E-M
Konya-1997/102 | 63.0Z 97 82.0 G-L 23P-S 8.0 N-P 15.8 A-H
Manisa-1995/10 65.7W 98 51.0Z 43K-0 15.0 G-M 143 1N
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Tekirdag-1995/10/1 | 75.7 KL 116 113.0B 9.0 C-E 21.7C-F 16.4 A-F
Tekirdag-1995/10/2 | 73.7 MN 12 53.0Y-Z 2.70-S 83 N-P 15.6 A-
Karaman-2003/01/1 | 63.0 Z 102 56.7X-Z 3.0N-S 11.7 J-P 14.2J-0
Karaman-2003/01/2 | 80.7 C-E 118 59.7U-Z 2.70-S 8.0 N-P 14.1 K-P
Ilf/faras-2003 o1 | 817BC 120 68.70-W 33 M-R 9.0 N-P 15.9A-G
ﬁara§-2003 oin | 793EH 111 81.0 G-N 2.70-S 12.31-0 16.7 A-D
Isparta-2003/01 81.0CD 121 74.0 J-S 3.0N-S 11.0 J-P 16.7 A-D
Burdur-2003/01 70.7 Q-S 109 713 L-U 471N 16.0 G-K 13.6 N-Q
Bolu-2003/01 78.7 F-1 117 69.7N-V 3.3 M-R 1231-0 14.4 1N
Van-2003/01/1 82.7 AB 124 523Y-Z 135S 93 N-P 17.0A
Van-2003/01/2 78.3 G-I 122 89.3 D-H 2.70-S 10.0 L-P 15.7 A-I
Hakkari-2003/01/1 | 80.3 C-E 117 79.7 G-O 3.7L-Q 15.0 G-M 14.6 G-N
Hakkari-2003/01/2 | 82.7 AB 119 69.7 N-V 3.0N-S 8.7 N-P 13.6 N-Q
Sivas-1985/07/1 833 A 126 60.0 U-Z 43K-0 203 C-G 16.3 A-F
Sivas-1985/07/2 79.3 E-H 121 88.7 D-1 8.7C-F 387A 14.0 M-P
Giresun-2003/01 | 72.3 N-P 112 833 G-K 10.0 BC 383A 14.9 F-N
Sinop-2003/01/1 73.7 MN 114 89.3 D-H 3.7L-Q 12.0 I-P 15.0 F-N
Sinop-2003/01/2 | 80.0 D-F 121 98.0 D 9.3CD 243 CD 15.6 A-J
Ordu -2003/01 753 KL 124 90.3 D-G 73 E-H 18.0 E-H 16.9 AB
Sirnak-2003/01/1 | 70.0 R-T 110 62.38-Z 2.0Q-S 9.3 N-P 16.3 A-F
Sirnak-2003/01/2 | 743 LM 119 68.70-W 1.7R-S 7.3 0-P 16.7 A-C
Gélyazi 80.0 D-F 122 79.3 G-O 3.7L-Q 18.3 E-H 15.5 C-K
Ulubatl: 78.0 H-J 120 85.0 F-J 43K-0 10.7 K-P 15.7 A-I
Uriinlii 68.7 T-V 111 128.7 A 123A 323B 16.3 A-F
Kirazli 79.3 EH 124 125.7A 11.3 AB 253C 15.9A-G
ORTALAMA (722 112 75.6 4.7 14.9 14.9
Yesl! Qt Klll‘l.l Qt Biyolojik | Tane Verimi Tanede
Genotip Verimi Verimi Verim (gr/ :300 Tane Ham Pro-
girhg (g) tein Oram
(kg/da) (kg/da) m2) (kg/da) (%)
Adiyaman-1988/1 1348.0 D-H 3579 E-K 41.0 FG 379.2 E-J 143.0 R-V 20.6 G-N
Adiyaman-1988/2 1565.0 A 387.3 C-H 438 EF 3352K-M 157.0 O-R 20.41-N
Balikesir-1995/10 9573 S-Y 245.1W-Z 333J-L 336.8 KL 68.0Z 212 E-M
Bursa-1995/10/1 793.0 YZ 2027 Z 40.6 FG 164.7U 116.0 Y-Z 20.7 G-N
Bursa-1995/10/2 996.0 Q-X 255.4U-Z 46.7 C-E 2052 S-U 109.0 Z 21.9A-G
Canakkale-1995/10 | 1350.0 D-H | 308.1 K-T 31.81-M 175.2 TU 149.0 Q-U 21.0 F-N
Denizli-1980/09 8553 X-Z 219.6 Z 20.3 Q-W 2159 R-T 218.0 D-F 21.5B-J
Edirne-1995/10 923.7 V-Z 2343Y-Z 12.0 200.0 S-U 117.0 X-Z 214C
Elaz13-1980/09/1 1055.0 O-V | 2723R-Z 343 1L 402.0 C-F 92027 223 AF
Elaz1g-1980/09/2 998.0 S-X 253.6 U-Z 13.0z 322.7L-N 113.0Z 22.7A-D
istanbul-1980/09/1 | 749.3 1994 7 16.7 V-Z 3374 1-L 160.0 O-R 23.0 AB
istanbul-1980/09/1 | 1030.0 P-W | 267.2S-Z 30.9 K-M 3653 F-K 172.0 K-O 20.7 G-N
Kars-1980/09 1296.0 F-J 337.4 H-P 20.4 Q-W 345.6 I-L 157.0 O-R 20.0 L-Q
ﬁiﬁfﬁ:l 980/09/1 9333 U-Z  |2386X-Z 19.28-Y 399.9 C-F 172.0 K-O 204 1-N
Kasta- 873.3 W-Z 23287 13.6Z 3715 EK 94.0 Z 203 1N
monu-1980/09/2
Kirklareli-1995/10/1 | 997.0 Q-X 2575 T-Z 189 T-Y 319.9L-0 171.0 K-O 202 1-0
Kirklareli-1995/10/2 | 1081.0 N-V | 275.7R-Z 173 U-Z 3542 G-L 222.0 C-F 213 D-M
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Malatya-1980/09/1 969.0 R-X 256.7 T-Z 23.9 O-S 385.9 E-1 223.0 C-F 19.6 N-R
Malatya-1980/09/2 1487.0 A-D 376.4 D-1 19.5R-X 292.5 N-Q 167.0 L-P 20.4 H-N
Manisa-1980/01/1 1262.0 F-M 322.2J-R 134 7 508.6 A 128.0 V-Z 20.6 G-N
Manisa-1980/01/2 1234.0 G-N 315.91-S 16.1 W-Z 288.2 NQ 134.0U-X 18.8 O-S
Sakarya-1980/09/1 945.7 T-Z 246.8 V-Z 957 1123V 104.0 Z 18.8 P-S
Sakarya-1980/09/2 694.7 Z 198.2 Z 8.8Z 2512 QR 133.0 U-Y 18.6 Q-S
Tekirdag-1995/10/1 1117. L-S 2202 Z 17.9 U-Z 338.7J-L 163.0 M-Q 18.7 Q-S
Tekirdag-1995/10/2 969.0 R-X 2523 U-Z2 10.6 Z 291.2 N-Q 182.0 J-L 18.5R-S
Tokat-1985/07/1 7883 Z 203.6 Z 27.6 M-O 192.0 S-U 186.0 I-K 18.4 R-S
Tokat-1985/07/2 1092. N-U 290.3 P-W 22.7P-T 501.7A 224.0 C-E 18.8 P-S
Tokat-1985/07/3 1290. F-K 341.1 H-O 12.72 4984 A 209.0 E-G 18.0S
Afyon-1997/10 1179. 1-P 298.8 M-U 35.6 H-J 383.0 E-I 95.0Z 19.6 N-R
Bingol-1997/10/1 8533 X-Z 223.0 Z 25.5N-P 270.4 PQ 136.0 U-W 20.0 M-Q
Bing61-1997/10/2 1230. G-N 315.71J-S 25.0 N-Q 293.3 M-P 75.0Z 19.6 N-R
Diyarbakir-1997/10/1 | 1468. A-E 361.7 E-J 20.9 P-V 410.0C-E 154.0 P-T 20.8G-N
Diyarbakir-1997/10/2 | 970.3 R-X 3023 L-U 14.6YZ 482.4 A 179.0 I-M 20.7 G-N
Kars-2003/01/1 1341.0 D-I 349.3 G-M 13.5Z 383.0 E-I 133.0 U-X 22.50A-E
Kars-2003/01/2 1055.0 O-V 268.6 S-Z 11.7 468.5 A-B 103.0Z2 21.5C-K
Kars-2003/01/3 1119.0 L-S 286.0 P-X 18.1T-Z 391.0 E-G 257.0 A 214 C-L
Konya-1997/10/1 1127.0 K-R 285.7Q-Y 19.4 S-X 437.7B-D 182.0 J-L 21.2 E-M
Konya-1997/10/2 1154.0 J-Q 339.0 H-O 128 Z 478.4 AB 87.0Z 21.8 A-H
Manisa-1995/10 7173 Z 205.0 Z 16.8 V-Z 190.5 S-U 62.0Z 20.3 I-N
Tekirdag-1995/10/1 1585.0 A 419.0 A-D 31.7J-M 400.0 C-F 207.0 F-H 224 A-F
Tekirdag-1995/10/2 739.7 2093 Z 21.6 P-U 387.7E-H 184.0 I-K 21.6 A-J
Karaman-2003/01/1 876.0 W-Z 251.7U-Z 19.7 R-X 405.4 C-F 208.0 E-G 20.2 J-P
Karaman-2003/01/2 868.3 W-Z 235.7X-Z 32.1J-M 408.6 C-E 179.0 J-M 20.1 K-Q
K. Maras-2003/01/1 1103.0 M-T 297.IN-V 53.7A 346.7 H-L 209.0 E-G 219 A-G
K. Marag-2003/01/2 1306.0 E-J 329.0 1-Q 29.7 L-N 340.3 J-L 147.0 Q-U 22.7A-D
Isparta-2003/01 1210.0 H-O 314.7J-S 133 Z 487.4 A 159.0 O-R 22.7TA-D
Burdur-2003/01 1308.0 E-J 349.3 G-M 46.6 C-E 439.0 BC 200.0 G-I 19.6 N-R
Bolu-2003/01 1172.0 J-P 353.7F-L 119 z 193.4 S-U 244.0 AB 20.4 I-N
Van-2003/01/1 865.7 W-Z 284.0 Q-Z 8.6 Z 400.6 C-F 148.0 Q-U 23.0A
Van-2003/01/2 1423.0 A-F 376.7 D-1 10327 384.8 E-I 139.0 T-W 21.7A-1
Hakkari-2003/01/1 1363.0 C-H 404.0 B-F 46.0 DE 290.7 N-Q 231.0B-D 20.6 G-N
Hakkari-2003/01/2 1238.0 G-N 4453 AB 49.9 A-D 482.4 A 139.0 S-W 19.6 N-R
Sivas-1985/07/1 850.0 X-Z 2323 Z 50.8 A-C 195.3 S-U 134.0 U-X 223 A-F
Sivas-1985/07/2 1270.0 F-L 340.3 H-O 38.6 G-1 198.3 S-U 123.0 W-Z 20.0 M-Q
Giresun-2003/01 1298.0 F-J 396.7 B-G 493 A-D 375.1 E-K 185.0 I-K 20.9 F-N
Sinop-2003/01/1 1392.0 B-G 4333 A-C 24.1 O-R 409.9C-E 162.0 N-Q 21.0 F-N
Sinop-2003/01/2 1497.0 A-D 4273 A-D 15.1 X-Z 4749 AB 157.0 O-R 21.6 A-J
Ordu -2003/01 1344.0 D-H 381.0 D-H 3451-K 278.1 0-Q 156.0 O-S 229 AB
S1rnak-2003/01/1 1049.0 O-V 380.7 D-H 17.7U0-Z 287.9 N-Q 185.0 I-K 223 A-F
Sirnak-2003/01/2 974.7 R-X 348.7 G-N 48.1 B-E 225.7RS 235.0 BC 22.7A-C
Golyaz1 1098.0 M-T 317.0 J-S 30.7K-M 392.3 E-G 186.0 I-K 21.5 C-K
Ulubath 1291.0 F-K 406.7 B-E 52.4AB 3754 E-K 179.0 J-N 21.7A-1
Uriinlii 1515.0 A-C 393.0 C-G 17.7U0-Z 348.3 H-L 182.0 J-L 223 A-F
Kirazli 1535.0 AB 466.3 A 394 F-H 396.3D-F 190.0 H-J 219 A-G
ORTALAMA 1125.55 306.20 25.7 343.814 160.0 20.9

3.1.Ci¢eklenme Giin Sayisi (giin)

Bu arastirmada elde edilen Cigeklenmegiinsayisinailiskin degerler, lilkemizde bezelye tizerine yapilan bazi ¢alisma-
larla karsilastirildiginda; Diyarbakir ekolojik kosullarinda incelenen yem bezelyesi genotiplerinde yapilan kislik ekimlerde
%50 ciceklenmeye kadar gecen siirenin 159 ile 175 giin arasinda degistigi bildirilmistir (Sayar, 2007). Cigeklenme giin
sayisina iliskin elde edilen degerlerin bizim degerlerimizden yiiksek ¢ikmasinin nedeni, kislik ekim yapilmas1 ve dogal
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olarak vejetasyon siiresinin daha uzun olmasindan kaynaklanmaktadir.

3.2.0lgunlasma Siiresi (giin)

Aragstirmada incelenen ¢esitlerin, olgunlagma siiresi degerleri 97-126 giin arasinda degismis, en yiiksek olgunlagma
stiresi degeri (126 giin) Sivas-1985/07/1yem bezelyesi genotipinden, en diisiik deger (97 giin) ise Kirklareli-1995/10/1 ve
Konya-1997/10/2 yem bezelyesi genotipinden elde edilmistir. iklim verileri dikkate alindiginda, bolgemizde vejetasyon
stiresinin oldukca kisa oldugu goériilmektedir. Tarlay1 erken terk etmesi, bolgede goriilebilecekerken sonbahar donlarindan
ve kiilleme hastaligindan kagma bakimindan erkenci gesitler yetistiricilik agisindan biiyiik bir avantaj saglamaktadir.

3.3.Bitki Boyu (cm)

En yiiksek bitki boyu degeri (128.7 cm)Uriinlii yem bezelyesi cesidinden, en diisiik deger (41.0 cm) ise Istan-
bul-1980/09/1 yem bezelyesi genotipinden elde edilmistir. Ortalama bitki boyu degerinin 75.6 cm oldugu goriilmektedir.

Yesil ot liretimi bakimindan yetistirilen yem bezelyesi genotiplerinin bol miktarda yesil aksam iiretmeleri arzu edil-
ir. Bu nedenle erkenci, uzun boylu ve kiilleme hastaligina yakalanmayan yem bezelyesi genotipleri bélgemizde kaba yem

iiretimi bakimindan son derece 6nem tagimaktadir.

Bu arastirmada elde edilen bitki boyuna iligskin degerler, farkli morfolojik 6zelliklerde oldugu gibi bitki boyu deger-
lerinin de birbirinden farklilik gostermesi beklenen sonuglardan birisidir. Farkli bezelye genotipleri iizerinde yapilan bir ¢ok

aragtirmada, hem yillar arasinda hem de g¢esit veya hatlar arasinda benzer bulgular saptanmustir.

3.4.Bitkide Bakla Sayis1 (adet)

Arastirmada incelenen cesitlerin, bitkide bakla sayisi degerleri 1.3-12.3 adet arasinda degismis, en yiiksek bitkide
bakla sayist degeri (12.3 adet)Uriinlii yem bezelyesi gesidinden, en diisiik deger (1.3 adet) ise Bursa-1995/10/1yem bez-
elyesi genotipinden elde edilmistir. Ortalama bitkide bakla sayist degerinin 4.7 adet oldugu goriilmektedir. Bitkide bakla
sayis1 degerleri yesil ot verimi kadar tohum iiretimi agisindan da 6nem tasimaktadir. Aragtirmanin yiiriitiildiigii 2013-14
yetistirme sezonunda gece giindiiz sicaklik farklariin yiiksek seyretmesi ¢igeklenme doneminde agan gigeklerin biiyiik bir
kisminin déllenmeden dokiilmesine yol agmis bu durum bitki bagina bakla sayisinin diismesine neden olmustur. Elde edilen
bu bulgular, 6nemli bir verim komponenti olan bitkide bakla sayis1 yoniinden eldeki materyalin 6nemli bir varyasyona sahip

oldugunu gostermektedir.
3.5.Bitkide Tohum Sayisi (adet)

Aragtirmada incelenen ¢esitlerin, bitkide tane sayist degerleri 6.7-38.7 adet arasinda degisim gostermis, en yliksek
bitkide tane sayisi degeri (38.7 adet) Sivas-1985/07/2 yem bezelyesi genotipinden, en diisiik deger (6.7 adet) ise Deniz-
1i-1980/09 yem bezelyesi genotipinden elde edilmistir. Ortalama bitkide tane sayis1 degerinin 14.9 adet oldugu goriillmek-
tedir.

3.6.Kuru Ot Ham Protein Oram (%)

Kuru ot ham protein degerleri bakimindan elde edilen veriler incelendiginde, kuru ot ham protein degerlerinin %
12.0-17.0 arasinda degistigi, en yiiksek kuru ot ham protein degerinin (% 17.0) Van-2003/01/1, Elaz15-1980/09/2 ve Istan-
bul-1980/09/1 yem bezelyesi genotiplerinden, en diisiik degerin (% 12) ise Tokat-1985/07/3 yem bezelyesi genotipinden
elde edildigi belirlenmistir. Ortalama kuru ot ham protein degerinin %14.9 oldugugorilmektedir. Bitkilerdeki ham protein
orani ¢ok sayida bitkisel ve ¢evresel faktdre bagli olarak degiskenlik gosterebilmektedir. Genel olarak daha fazla yaprakli
ve saplari ince olan materyaller daha yliksek ham protein orani igermektedir.
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3.7.Yesil Ot Verimi (kg/da)

Yesil ot verimi degerleri bakimindan elde edilen veriler incelendiginde, yesil ot verimi degerlerinin 694.7-1585.0

kg/da arasinda degistigi, en yiiksek yesil ot verimi degerinin (1585.0 kg/da) Tekirdag-1995/10/1 yem bezelyesi genotipin-
den, en diisiik degerin (694.7 kg/da) ise Sakarya-1980/09/2 yem bezelyesi genotipinden elde edildigi belirlenmistir.

Ortalama yesil ot verimi degerinin 1125.5 kg/da oldugu goriilmektedir. B6lgemiz kosullarina uygun yiiksek yesil
ot verimine sahip ¢esitlerin yaygin olarak yetistirilmesi ile Sivas ve yoresinde hayvancilik yapan isletmelerin en 6nemli
sorunlarindan olan yem agiginin azaltilmasina katki saglamis olacaktir. Ayrica, ilimiz biiyiik bas hayvan varligi (339.843
adet) dikkate alindiginda, yiiksek ot verimine sahip, kaliteli yeni yem bezelyesi ¢esitlerinin bolge hayvanciligi agisindan

Onemi ortaya ¢ikmaktadir,

3.8.Kuru Ot Verimi (kg/da)

Arastirmada incelenen ¢esitlerin, kuru ot verimi degerleri 198.2-466.3 kg/da arasinda degisim gostermis, en yliksek
kuru ot verimi degeri (466.3 kg/da) Kirazli yem bezelyesi ¢esidinden, en diisiik deger (198.2 kg/da) ise Sakarya-1980/09/2
yem bezelyesi genotipinden elde edilmistir. Ortalama kuru ot verimi degerinin 306.2 kg/da oldugu goriilmektedir. Yem
bezelyesi genotiplerinin kuru ot verimleri arasinda farkliliklarin olugsmasi beklenen bir sonugtur. Bu durum yem bezelyesi

ile calisan birgok aragtirici tarafindan da vurgulanmistir.

3.9.Biyolojik Verim(g/m?)

Biyolojik verimi degerleri bakimindan elde edilen veriler incelendiginde (Cizelge 4.26), biyolojik verim degerler-
inin 8.6-53.7 g/m? arasinda degistigi, en yiiksek biyolojik verimi degerinin (53.7g/m?) K. Marag-2003/01/1 yem bezelyesi
genotipinden, en diisiik degerin (8.6g/m?) ise Van-2003/01/1 yem bezelyesi genotipinden elde edildigi belirlenmistir. Orta-

lama biyolojik verim degerinin 25.7g/m?oldugu goériilmektedir.

3.10.Tane Verimi (kg/da)

Arastirmada incelenen c¢esitlerin, tane verimi degerleri 112.3-508.6 kg/da arasinda degisim goéstermis, en yiliksek
tane verimi degeri (508.6 kg/da) Manisa-1980/01/1yem bezelyesi genotipinden, en diisiik deger (112.3 kg/da) ise Sakar-
ya-1980/09/1 yem bezelyesi genotipinden elde edilmistir. Tohum verimi gerek ¢evresel gerekse genetik faktorlerin karsilikli
etkilesimi sonucu degiskenlik gosterebilen kompleks bir 6zelliktir. Verim degerlerinin genotiplere gore degisiklik gdsterme-
si; materyallerin genetik yapilarinin farkli olmasindan ve gevre faktorlerinden farkli diizeyde etkilenmelerinden kaynaklan-
maktadir (Onder ve Ceyhan, 2001).

3.11. 1000 Tane Agirhg (g)

Aragtirmada incelenen gesitlerin, 1000 tane agirligi degerleri 62.0 -257.0 g arasinda degismis, en yiiksek 1000 tane
agirlig degeri (257.0 g)Kars-2003/01/3 yem bezelyesi genotipinden, en diisiik deger (62.0 g) ise Denizli-1980/09 yem bez-
elyesi genotipinden elde edilmistir. Farkli ekolojilerde yetistirilen yem bezelyesi genotiplerinin bir¢ok bitkisel 6zelliginde
oldugu gibi tane agirliklarinda da 6nemli farkliliklarin olmasi beklenmektedir. Karadeniz Bolgesinden toplanan bezely-
elerde calisan Karayel ve Bozoglu (2008) bezelyede tane boyutunun kiigiik taneli tiplerden iri taneli tiplere kadar biiyiik
varyasyon gosterdigini 1000tane agirliklarinin 37 g ile 103 g arasinda degistigini bildirmislerdir.
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3.12.Tanede Ham Protein Oram (%)

Aragtirmada incelenen ¢esitlerin, tanede ham protein degerleri % 18.0-23.0arasinda degisim gdstermis, en yiiksek
tanede ham protein degeri (% 23.0) Van-2003/01/1 ve Istanbul-1980/09/1 yem bezelyesi genotiplerinden, en diisiik deger
(%18.0) ise Tokat-1985/07/3 yem bezelyesi genotipinden elde edilmistir. Ortalama tanede ham protein degerinin %20.9
oldugu goriilmektedir. Yem bezelyesi tanelerinin yem olarak enerji degeri oldukga yiiksektir. A¢ikgdz (2001)’iin bildird-
igine gore, yem bezelyesi tohumlarinda %26.5 ham protein bulunmaktadir. Protein ve lysine bakimindan zengin olan yem
bezelyesi tohumlar1 Bat1 Avrupa iilkelerinde hayvan yemlerinde soyanin yerine kullanilmaktadir. Calismamizda elde edilen
tohumda ham protein degerleri oldukca genis bir varyasyon gdstermekte olup, bu genotiplerin ayni zamanda tane yem olar-

ak kullanabilecegi fikrini uyandirmaktadir.

3.13.Bezelye Genotiplerinin Kiilleme Hastaligina Kars1 Gosterdikleri Reaksiyon

Arastirmada ele alinan yem bezelyesi genotiplerinde, kiilleme hastaligina kars1 gosterdikleri reaksiyona ait skala
degerleri bakimindan elde edilen veriler incelendiginde Van-2003/01/1 (10), Van-2003/01/2 (10), Sinop-2003/01/2 (10), Si-
vas-1985/07/1 (10), Ordu-2003/01 (10), Canakkale-1995/10 (9), Elaz1g-1980/09/2 (9), Tokat-1985/07/1 (9), Tokat-1985/07/3
(9), Konya-1997/10/01 (9), Kahramanmaras-2003/01/1 (9), Isparta-2003/01 (9), Hakkari-2003/01/1 (9), Hakkari-2003/01/2
(9), Denizli-1980/09 (8), Kars-1980/09 (8), Malatya-1980/09/2 (8), Manisa-1980/01/1 (8), Tekirdag-1995/10/2 (8), To-
kat-1985/07/2 (8), Bolu-2003/01 (8) ve Sivas-1985/07/2 (8) yem bezelyesi genotiplerinin 8, 9, 10 degerleri aldiklar1 ve
kiilleme hastaligina karsi oldukga hassas olduklar1 belirlenmistir.

Kirklareli-1995/10/1 (0), Kurklareli-1995/10/2 (0), Sakarya-1980/09/1 (0), Sakarya-1980/09/2 (0), Diyar-
bakir-1997/10/1 (0), Kars-2003/01/2 (0), Kars-2003/01/3 (0), Manisa-1995/10 (0), Karaman-2003/01/1 (0), Bursa-1995/10/2
(1), Elaz1g-1980/09/01 (1), Kastamonu-1980/09/2 (1), Konya-1997/10/2 (1), Adiyaman-1988/2 (2), Balikesir-1995/10 (2),
Bing61-1997/10/1 (2), Sirnak-2003/01/1 (2), Diyarbakir-1997/10/1 (3), Tekirdag-1995/10/1 (3), Istanbul-1980/09/1 (4),
Malatya-1980/09/1 (4), Kars-2003/01/1 (4), Kahramanmarag-2003/01/2 (4), Burdur-2003/01 (4), Giresun-2003/01 (4) ve
Sinop-2003/01/1 (4) yem bezelyesi genotiplerininskala degerlerini aldiklar1 belirlenmistir. Calismada kontrol olarak kul-
lanilan gesitlerden, Kirazli (8), Ulubatl (6), Gélyaz1 (5) ve Uriinlii (1) degerlerine sahip olmuslar, Kirazli, Ulubath ve

Golyaz gesitleri kiilleme hastaligindan etkilenirken, Uriinlii gesidi hastaliga dayaniklilik gdstermistir.

Azmat ve ark. (2012),yurtttiikleri calismada ErysiphepolygoniDC’nin neden oldugu kiilleme hastali§inin bezelye
bitkisinin kalitesini ve verimini énemli 6l¢iide azalttigini bildirmisler. Kiillemeye dayanikli ¢esitlerin gelistirilmesinin son
derece 6nemli oldugunu, ekonomik ve ¢evreyle dost yontemler kullanilarak hastaligin kontrol altina alinmasinin son derece
onemli oldugunu vurgulamiglardir. Farkl iilkelerden toplanan 146 bezelye genotipikiillemeye dayaniklilik/hassasiyet du-
rumlarina gore test edilmistir. 9057, 9370, 9375, 10609, 10612, 18293, 18412, 19598, 19611, 19616, 19727, 19750, 19782,
20126, 20152, 20171, 1t-96, 267, ve 380 numarali bezelye genotiplerinin kiilleme hastaligina karsi toleransli oldugu; 1t-96
ve 267 numaral1 genotiplerin ise dayanikli oldugu tespit edilmistir. Hastalik degerleri ve gelisme periyodu arasindaki ko-
relasyonun negatif olmasi, kiillemeye kars1 daha hassas tarama igin bu parametrelerin ayni anda kullanilmasi gerektigini
belirtmislerdir. Bezelye kiilleme hastaliginin verim {izerine etkilerini inceleyen diger bir ¢alismada, kiilleme hastaliginin
ikiticari (Mingo-Mark ve Meteor) gesidi tamamiyla enfekte ettigini, bes adet hattin dayanikli, bir tanesinin toleransli, dort
adet hattin da hassas oldugunu bildirmislerdir. Dayanikli hatlar arasinda yer alan PS-310539 hattinin tohum veriminin 1406
kg/ha oldugunu, bunu sirasiyla PS-810106 (1274 kg/da), PS-210377 (1203 kg/ha) ve PS-310396 (1164 kg/ha) hatlarinin
izlediginikiilleme hastaligina yakalanmayan bezelye genotiplerinin daha yiiksek tane verimine sahip olduklarinmi belirt-
miglerdir (Jan ve ark. 2007).

Tarnap Tarimsal Arastirma Enstitiisli, Pesaver, Pakistan’da 2009-2010 yetistirme sezonunda, 8 bezelye hattinin

baz1 agronomik 6zellikleri ve kiilleme hastaligina karsi reaksiyonlarini belirlemek amaciyla yiiriitillen diger bir ¢aligmada,
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8 bezelye hattindan 4 adeti dayanikli, 3 adeti orta diizeyde dayanikli, 1 adeti de hassas olarak bulunmustur. Kiilleme hast-
aligma dayanikl yada toleransl olan bezelye genotiplerinin, bitki basina bakla sayis1, baklada tane sayis1 ve vejetatif olarak
daha isiitiin olduklarini belirlemislerdir(Shahid ve ark. 2010).

Yapilan bir diger calismada 60 farkl: lilkeden toplanan toplam 701 tarla ve bahge tipi bezelye genotipinin, dogal
epidemi kosullarinda kiilleme hastaligina karsi1 reaksiyonlarini incelenmis, 3 yil siirdiiriilen tarla caligmalarinin neticesinde
57 bezelye genotipi kiilleme hastaligina karsit dayaniklilik gostermis ancak laboratuvar ¢aligmalari sonucunda 10 farkli
iilkeden 14 adet bezelye genotipiEriysiphepisi’nin en yaygin izolatlarina karsi dayanikli oldugu belirlenmistir. Kiilleme
hastaligina kars1 yeter diizeyde dayaniklilik gosteren bezelye genotiplerinin ayni zamanda agronomik olarak da iistiinliik

gosterdiklerini bildirmislerdir (Rana ve ark. 2012). Bulgularimiz arastiricilarin bulgulari ile benzerlik gostermektedir.

Ayrica, gozlemlerimiz neticesinde bezelye genotiplerinin kiilleme hastaliina kars1 gosterdikleri reaksiyonun,
genotiplerin erkenci yada gegei oluslarina gore degisiklik gosterdigi, erkenci g¢esitlerin hastaliktan kagarak bir bakima
dayaniklilik gosterdikleri, gecei gesitlerin ise hastaliga yakalandiklari saptanmaistir.

Cizelge 3. Genotiplerin Hastalik Diizeyi

Hastalik Hastahk

Genotip Dizeyi Genotip Dizeyi
(0-10) (0-10)

Adiyaman-1988/1 6 Konya-1997/10/2 1
Adiyaman-1988/2 2 Manisa-1995/10 0
Balikesir-1995/10 2 Tekirdag-1995/10/1 3
Bursa-1995/10/1 5 Tekirdag-1995/10/2 6
Bursa-1995/10/2 1 Karaman-2003/01/1 0
Canakkale-1995/10 9 Karaman-2003/01/2 5
Denizli-1980/09 8 K. Marag-2003/01/1 9
Edirne-1995/10 7 K. Marag-2003/01/2 4
Elaz1g-1980/09/1 1 Isparta-2003/01 9
Elaz1g-1980/09/2 9 Burdur-2003/01 4
Istanbul-1980/09/1 7 Bolu-2003/01 8
Istanbul-1980/09/1 4 Van-2003/01/1 10
Kars-1980/09 8 Van-2003/01/2 10
ASSSTTNUPRG 6 Hakikari-2003/01/1 9
ﬁiitf‘l 1980/09/2 1 Hakkari-2003/01/2 9
Kirklareli-1995/10/1 0 Sivas-1985/07/1 10
Kirklareli-1995/10/2 0 Sivas-1985/07/2
Malatya-1980/09/1 4 Giresun-2003/01
Malatya-1980/09/2 8 Sinop-2003/01/1
Manisa-1980/01/1 8 Sinop-2003/01/2 10
Manisa-1980/01/2 6 Ordu -2003/01 10
Sakarya-1980/09/1 0 Sirnak-2003/01/1 2
Sakarya-1980/09/2 0 Sirnak-2003/01/2 7
Tekirdag-1995/10/1 5 Goélyazi 5
Tekirdag-1995/10/2 8 Ulubatl 6
Tokat-1985/07/1 9 Uriinlii 1
Tokat-1985/07/2 8 Kirazli 8
Tokat-1985/07/3 9 ORTALAMA 5
Afyon-1997/10 5
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Bing61-1997/10/1 2
Bing61-1997/10/2 6
Diyar- 0
bakir-1997/10/1
Diyar- 3
bakir-1997/10/2
Kars-2003/01/1 4
4. SONUC

Caligmada, ICARDA (International Center for Agricultural Research in the Dry Areas)’dan temin edilen, {ilkem-
izin farkli bolgelerinden toplanmis olan toplam 250 adet bezelye popiilasyonundan, 2008-2012 yillar1 arasinda yapilan
caligmalar neticesinde tek bitki secimi yapilarak saflastirilan toplam 60 adet yem bezelyesi hatti ile Tiirkiye’de ticari olarak
yetistirilen 4 adet yem bezelyesi (G6lyazi, Ulubatli, Uriinlii, Kirazli) ¢esidinden olusan, toplam 64 adet bezelye hatt1 ve
¢esidi materyal olarak kullanilmistir. Agro-morfolojik 6zellikler ve kiilleme hastaligina kars1 olusan reaksiyonlar incele-
nerek ortaya konulmustur.

Calismada elde edilen baslica sonuglar ve oneriler asagida maddeler halinde verilmistir.

1. Arastirma sonucunda iilkemizin farkli bolgelerinden toplanarak yapilan 1slah ¢alismalar1 sonucunda saflagtirilan
yem bezelyesi genotipleri arasinda, incelenen 6zellikler yoniinden énemli varyasyon saptanmistir. Bu durum
ileriki yillarda siirdiiriilebilecek yem bezelyesi 1slah1 programlarinda, seleksiyon ve melezleme ¢aligmalarinda
eldeki materyalden yararlanilabilecegini ortaya koymaktadir.

2. Tiim genotip igerisinde, Adiyaman-1988/2 (1565.0 kg/da), Malatya-1980/09/2 (1487.0 kg/da), Sinop-2003/01/2
(1497.0 kg/da), Diyarbakir-1997/10/1 (1468.0 kg/da), Van-2003/01/2 (1423.0 kg/da), Sinop-2003/01/1
(1392.0 kg/da), Hakkari-2003/01/1 (1363.0 kg/da), Canakkale-1995/10 (1350.0 kg/da), Adiyaman-1988/1
(1348 kg/da), Ordu-2003/01 (1344.0 kg/da), Kars-2003/01/1 (1341.0 kg/da), Burdur-2003/01 (1308 kg/da),
Kahramanmaras-2003/01/2 (1306 kg/da), Giresun-2003/01 (1298.0 kg/da) ve Kars-1980/09 (1296.0 kg/da) yem
bezelyesi genotiplerinin 1000 kg/da tizerinde yesil ot verimine sahip olduklari ve Sivas ili ekolojik kosullarinda
izerinde durulmasi gereken genotipler olduklar belirlenmistir.

3. Aragtirmada kullanilan yem bezelyesi genotiplerinin kalite kriterleri bakimindan genis varyasyon gosterdikleri,
Ordu-2003/01 (%22.9), Sirnak-2003/01/2 (%22.7), Kahramanmaras-2003/01/2 (%22.7), Isparta-2003/01
(%22.7), Elaz1g-1980/09/2 (%22.7), Kars-2003/01/1 (%22.5), Tekirdag-1995/10/1 (%22.4), Sivas-1985/07/1
(%22.3), Elaz1g-1980/09/1 (%22.3), Bursa-1995/10/2 (%21.9) ve Kahramanmarag-2003/01/1 (%21.9)
genotiplerinin yaklasik %22 ve iizerinde tanede ham protein orami degerlerine, Ordu-2003/01 (%16.9),
Sirnak-2003/01/2 (% 16.7), Isparta-2003/01 (%16.7), Kahramanmarag-2003/01/2 (%16.7), Kars-2003/01/1
(%16.5), Tekirdag-1995/10/01 (%16.4), S1rnak-2003/01/1 (%16.3), Sivas-1985/07/1 (%16.3), Elaz1g-1980/09/1
(%16.3), Bursa-1995/10/2 (%15.9), Kahramanmaras-2003/01/1 (%15.9), Konya-1997/10/02 (%15.8), Van-
2003/01/2 (%15.7), Tekirdag-1995/10/2 (%15.6), Sinop-2003/01/2 (%15.6) ve Kars-2003/01/2 (15.5) yem
bezelyesi genotiplerinin %15’in tizerinde kuru ot ham protein degerlerine sahip olduklari ve materyal olarak
yem bezelyesi genotiplerinin 1slah ¢alismalarinda i¢ ve dis pazarin istekleri dogrultusunda ¢esit gelistirilmesinde

genetik kaynak olarak kullanilabilecegi saptanmistir.

4. Aragtirmadakullanilan yembezelyesi genotipleri kiilleme hastaligina karsi farkli diizeylerde reaksiyon gostermisler,
Kirklareli-1995/10/1 (0), Kirklareli-1995/10/2, Sakarya-1980/09/1, Sakarya-1980/09/2, Diyarbakir-1997/10/1,
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Kars-2003/01/2, Kars-2003/01/3, Manisa-1995/10, Karaman-2003/01/1, Bursa-1995/10/2, Elaz1g-1980/09/01,
Kastamonu-1980/09/2, Konya-1997/10/2, Adiyaman-1988/2, Balikesir-1995/10, Bingol-1997/10/1, Sir-
nak-2003/01/1, Diyarbakir-1997/10/1, Tekirdag-1995/10/3 yem bezelyesi genotiplerinin kiilleme hastaligina
dayanikli olduklar1 belirlenmistir. Bezelye genotiplerinin kiilleme hastaligina kars1 gosterdikleri reaksiyon gen-
otiplerin erkenci yadagec¢i oluslarina gore degisiklik gostermistir. Erkenci ¢esitler hastaliktan kagarak bir bakima

dayaniklilik gostermisler, gecci cesitler ise hastali§a yakalanmislardir.

5. Tiim bu sonuglarin 15181 altinda, timitli goriilen yem bezelyesi genotipleri secilmis olup, ¢esit gelistirmeye yonelik

olarak 1slah ¢alismalari siirdiirilmektedir.

Yem bezelyesi ve diger bir¢ok bitki i¢in lilkemiz 6nemli genetik kaynaklara sahip olup, bu genetik kaynaklarin ben-
zer yada daha biiyiik calismalarla degerlendirilmesi ve hizla 1slah programlarina entegre edilmesi gerekmektedir. Yem beze-
lyesi genotiplerinin Sivas ili ekolojik kosullarinda gerek agro-morfolojik gerekse kiilleme hastaligina kars1 reaksiyonlarinin
degerlendirilmesi amacini tasiyan bu ¢alismaya benzer yeni g¢aligmalar devreye sokularak, disiplinler arasi ¢aligmalarla
1slah programlarinda kullanilarak biyotik ve abiyotik stres kosullarma dayanikli, makineli hasada uygun, yiiksek verimli ve
kaliteli yeni cesitler gelistirilerek tiretime katilmalidir.
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ABSTRACT

Sustainability and development of the dairy enterprises are dependent on competitiveness. Determination of the
performance of the enterprises requires measurement and analyses of the financial performance of the enterprises. The
ability of dairy enterprises to continue and grow is dependent on competiveness. It requires that the financial performance
of the farm enterprises be measured and analyzed in order for the enterprises to be able to detect the competition power in
a healthy manner. The aim of the study is to analyze the financial performance of the dairy enterprises in Konya province
by determining the capital structure. Cumra, Karapinar and Eregli districts constituted 15% of the number of bovine ani-
mals, were selected by using purpose sampling method. The number of dairy cattle in these enterprises constituted the main
frame of the population the primary data collected from 125 dairy farm enterprises with questionnaire technique through
stratified sampling method with 95% confidence interval and error margin of 5%. The capital structure of the enterprises
surveyed in the research area was classified according to their functions and the average active capital of the enterprises
was calculated as 845,330.84 $. 67.87 % of the active capital is composed of land capital, 31.70 % is composed of fixed
enterprises capital and 0.43 % is variable working capital. The economic profitability level (EP) was determined as 6.90%
and the financial profitability level (FP) indicated the success of the enterprise was calculated as 7.06%. The capital turnover
rate, an important indicator in the success and comparison of the enterprises, is 27.68%. As a result, their development and
competitiveness are slow, because they do not use enough business and investment capital.

Keywords: Dairy enterprises, financial performance analysis, Konya, Turkey

1. INTRODUCTION

Sustainability and development of the dairy enterprises are dependent on dependent on competitive power. The abili-
ty of an enterprise to determine its competitiveness in a healthy manner requires that its financial performance be measured
and analyzed. Performing decision making, planning, control, audit and management functions effectively in the enterprises
makes the financial analysis inevitable. For this reason, among the most important responsibilities of business managers is
the measurement and analysis of financial performance. The capital made up of all the wealth elements allocated to produc-
tion is an important factor of production as well as land, labor and entrepreneur.

Agricultural enterprises in Turkey are generally far away from the idea of financial performance analysis because
they do not keep accounting records. However, livestock enterprises are supported by huge financial investments and it is
beneficial to analyze the financial performances of the investments in this area and determine the competitiveness of the
enterprise in a healthy way. Milk farming in Konya province is also very important in this respect and it constitutes 5.24% of
Turkey’s total number of animals and 5.48% of milk production (Oguz and Yener, 2017). Measuring and analyzing financial
performance is important in that an agricultural enterprise can examine its own situation and compare its competitiveness
with other enterprisees. Among the main data needed to accurately assess the financial status of an agricultural enterprise is
the need to make an inventory of every kind of capital allocated for the production, which is called the inventory (balance
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sheet). Inventory is the identification, assessment and listing of the entity’s financial assets, debts and claims at a specific
period. The main data required for the assessment of the financial status of an agricultural enterprise can be summarized as
total active capital, total passive capital, equity, total income, total expenses and net profit.

2. MATERIAL AND METHOD

The main material of the study was the primary data obtained from the surveys conducted with the agricultural en-
terprises engaged in dairy farming in Konya province. The main frame of the research is animal assets of dairy farming
enterprises in Cumra, Karapinar and Eregli districts, which constitute 15% of the number of animals in Konya. In this main
frame, 125 enterprises have formed sample volume according to stratified sampling method among simple random sam-
pling methods (Yamane, 1967). Capital used in enterprises requires a certain amount of expenses. Capital structures of the
enterprises are examined based on the classification of the capital according to its functions (Acil and Demirci 1984; Inan,
1994). For this purpose, entrepreneurs’ active values, which are capital elements invested in their enterprises for the purpose
of production, and the passive capital that shows their sources have been put forward.

3. RESEARCH FINDINGS AND DISCUSSION

3.1. Active and passive capital structure of surveyed enterprises

In agricultural enterprises, capital helps net revenues increase directly. In dairy enterprises in Konya province, the
capital is categorised as active and passive capital according to the capital functions. Active capital is classified as farm
capital and enterprise capital. Farm capital consists of land, land improvement, building, plant, hunting and fish capital.
The enterprise capital is divided into two groups as fixed enterprise capital and revolving enterprise capital. Fixed enter-
prise capital consists of livestock capital, tool and machine capital; and the revolving capital consists of material capital
and money capital (Oguz and Bayramoglu, 2017). The distribution of the capital elements that constitute the active capital
is important in terms of effective business management. Thus, it is important to examine the the active capital that gives
the enterprise capital according to its components. In a rationally operating enterprise, the distribution of active capital is
expected to be 25% for farm capital, 25% for building capital, 25% for livestock capital, 10% for tools and machine capital,
10% for material and supply capital and 5% for money capital (Erkus et al., 1995 ). However, limited cultivated agricultural
land, moral loyalty to the land, rapid population growth and rise in demand for non-agricultural land increase land prices.
Therefore, the share of agricultural land in active capital is high. Indeed, similar results have been obtained in previous
studies (Bayramoglu 2003, Altintas and Akg¢ay 2007).
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Table 1. Distrubution ($) and Ratios (%)of Active Capital in Enterprises surveyed

Enterprise Groups (Number)
Capital groups 0-50 51-150 151+ Enterprise averages
$ % $ % $ % $ %
Land 206,051.94 71.7 494,287.44 67.57 1,058,098.59 68.32 395,921.13 69.00
Land improve 4,029.73 1.4 15,664.38 2.14 27,089.20 175 10,333.80 1.80
capital
é:an_'“sl Building 72,079.91 25.08 206,871.76 28.28 422,077.46 27.25 155,056.34 27.02
apital
P plant 5,212.86 1.81 14.730.82 2.01 41,414.32 2.67 12,450.49 2.17
100 731,554.39 100 1,548,679.58 100 573,761.76 100
Total 287,374.44
75.93 67.87 62.02 67.87
Livestock 70,070.42 78.67 270,397.52 78.93 829,407.28 88.45 222,090.28 82.88
Fixed enterprises | T00ls Machines | 18.994.28 21.33 72,161,32 21.07 108,252.93 11.55 45,868.10 17.12
capital 100 100 100 100
Total 89.064.70 342,558.84 937,660.21 267,958.38
23.53 31.78 37.55 31.7
Materials and
. . 709.12 35.19 2,038,55 53.7 6,807.51 63.04 1,845.07 51.1
Supplies Capital
Revolvipglfarm Money Capital 1.306.4 64.81 1,757.79 46.3 3,990.61 36,96 1,765.63 48.9
capita
P 100 100 100 100
Total 2.015.36 3,796.33 10,798.12 3,610.70
0.53 0.35 0.43 0.43
Total Farms Capital 91.080.06 24.07 346,355.17 32.13 948,458.33 37.98 271,569.08 32.13
Total Active Capital 378.454.49 100 1,077,909.57 100 2,497,137.91 100 845,330.84 100

Another capital element that is calculated more than expected amount in the field of research is the tools and machine
capital. In the enterprises surveyed, milking unit, cooling tank, feed mixer, tractor and other tools and machines used in
vegetative production constituted this capital group. The following chart shows the active capital of dairy enterprises (Table
1). $ 845,330.84 of active capital has been identified per enterprise. 67.87% of this is the farm capital and 32.13% is the
enterprise capital. As the enterprise width increases, active capital per enterprise increases. As can be seen in the table, the
share of the farm capital in the active capital is much more than the share that should be in a normal enterprise. Besides, the
rates of plant, land improvement, material and money capital are very low. This formation of active capital is considered as
a situation that affects business success negatively (Erkus 1979).

0.43%

# Farm Capital
B Fixed Enterprise Capital
B Revolving Enterprise Capital

Figure 1. Proportional distribution of active capital in the enterprises surveyed (%)

67.87% of the active capital in the enterprises surveyed is farm capital, 31.70% is fixed enterprise capital and 0.43%
is the revolving enterprise capital. The largest share of active capital is obtained from land (46.84%). This is followed by
animal capital (26.27%), building capital (18.34%) and tool and machine capital (5.43%).

In the enterprises surveyed, passive capital is composed of foreign and equity capital used in enterprises. The land
values held in the lease on the active capital of the enterprises surveyed are also included as debts. It has been determined
that the enterprises surveyed have an average of $ 14,220.14 debts per business. Of these, 59.78% are animal production
loans, 12.75% are private consumption loans, 12.37% are tool-machine loans, 11.04% are vegetative production loans and
4.06% are personal debts.
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1,155.35
(3.35%)

m Short-Term Debts
= Long-Term Debts
= Landed Debts

Figure 2. Proportional Distribution of Foreign Capital in the enterprises surveyed (%)

In the surveyed enterprises, of the debts per enterprise 58.79% are landed debts, 37.86% are long-term debts and
3.35% are short-term debts. The landed debts consist of the amount paid to the landowner for the leased land.

Table 2. Distribution and Ratios (%) of Passive Capital ($)in the surveyed enterprises

Enterprise groups (Number)
0-50 51-150 151+ Enterprise averages
$ % $ % $ % $ %

Short-term debts 1,222.61 0.32 1,113.32 0.10 938.97 0.04 1,155.35 0.14
Long-term debt 14,558.88 3.85 11,695.70 1.09 9,361.50 0.37 13,064.79 1.55
Total 15,781.49 4.17 12,809.03 1.19 10,300.47 0.41 14,220.14 1.68
Landed debts 16,336.56 432 21,599.33 2.00 35,915.49 1.44 20,285.92 2.40
Total foreign capital 32,118.06 8.49 34,408.36 3.19 46,215.96 1,85 34,506.06 4.08
Equity 346,336.44 91.51 1,043,501.20 96.81 2,450.921.95 98.15 810.824.79 95.92
Total passive capital | 378,454.49 100 1,077,909.57 100 2,497,137.91 100 845,330.84 100

As can be seen in the table, the average passive capital per enterprise is 845,330.84 $. Passive capital differs ac-
cording to enterprise groups. It has been determined as 378,454.498$ for enterprises with 0-50 animals, 1,077,909.57$ for
enterprises with 51-150 animals, and 2,497,137.91$ for those with more than 150 animals.
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4.08%

= Total Foreign Capital

= Equity Capital

Figure 3. Proportional Distribution of Passive Capital (%)

95.92% of the passive capital ($ 845,330.84) constitutes equity capital and 4.08% constitutes foreign capital. There-
fore, equity refers to the financial share of enterprise owners in the enterprise, or the amount of risk they have on the enter-
prise (Akgiig, 1995).

3.2. Net profit in the surveyed enterprises

Net profit is calculated by subtracting production costs from gross revenue. This is the basic indicator that measures
the profitability of the business activity. The net profit for agricultural family enterprise shows the amount of resources that
the family can use to meet expenses such as living expenses, taxes and capital investments. It is natural that the profit should
be positive in order to talk about the improvement of the financial condition of the enterprise. If the profit is greater than
zero, the revenue from the enterprise activity can be used for investment and growth purposes.

Table 3. Net Profit($)

Enterprise Groups (Number)
0-50 51-150 151+ Enterprise average
$ $ $ $
Gross product 85,459.89 290,522.30 841,720.41 238,550.13
Production costs 92,934,.46 279,626.54 699,335.53 222,456.98
Net profit -7,474.57 10,895.76 142,384.88 16,093.15

Net profit per enterprise was found by subtracting production costs from gross revenue. Net profit per enterprise was deter-
mined as 16,093.15.

3.3. Financial performance analysis of Dairy Farming Enterprises

To measure the financial performance of an enterprise, it is necessary to find performance data and to calculate
reference (standard) values. As reference values, often ratios are used rather than absolute financial indicators. Ratios are
indicators that establish a relative relationship between two absolute performance indicators and compare one financial size
to another. The advantage of relative values is that they destroy the diverting influence of the size of the enterprise on the
indicator. Compared to the absolute indicators, these ratios make it possible to make more meaningful and direct compar-
isons between different size enterprises and thus to compare the financial performances of different enterprises in a more
healthy way. The main ratios used to measure financial performance are examined in four main categories: liquidity, activity
(efficiency), debt payability (leverage) and profitability.
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3.3.1. Liquidity Ratios

Liquidity ratios are, in essence, the rates used to measure the extent to which an enterprise can meet its short-term
debts and to determine whether the enterprise capital is sufficient. Here, the current ratio, which is one of the most widely
used ratios in financial performance analysis, is obtained by dividing liquid assets into short term debts. It was found to be
3.13 in the surveyed enterprises. It shows the capacity of the enterprise to pay short term debts. If the current ratio exceeds
one, it generally shows that they can pay their short-term debts on time. The capital turnover rate is calculated within activ-
ity (efficiency) ratios. It is calculated by dividing the gross production value by the total enterprise capital. It demonstrates
how effectively the enterprise assets can produce output. The higher the rate, the better. The capital turnover rate of dairy
farming enterprises in the research area is 27.68% in the average of the enterprises.

Tablo 4. The capital turnover rate (%)

Enterprise Groups (Number)
0-50 51-150 151+ Enterprise Ave-

rages
Short-term debts 1222.61 1,113.32 938.97 1,155.35
Revolving enterprises 2,015.36 3,796.33 10,798.12 3,610.70
capital
S;OSS production val- 82,151.18 285,593.88 832,319.00 234,017.90
Total farm capital 378,454.49 1,077,909.57 2,497,137.91 845,330.84
current rate 1.64 3.41 11.5 3.13
Capital turnover rate 21.71 26.5 33.33 27.68

Debt payability ratio is calculated by dividing total debts into the active capital. It demonstrates the mobility of the
enterprise and how much of the financial debt the enterprise can pay if all of the assets are sold. In other words, it is a rate
that indicates how much of its assets an enterprise owes to its lenders or institutions. This rate was calculated as 4% in the
research area. Profitability analyzes are calculated from financial and economic direction in dairy farming enterprises and
the average financial profitability which shows the success of the enterprise is calculated as 7.06% and the economic profit-
ability which shows the success of the enterprise is 6.90%. The financial and economic profitability of the enterprises
surveyed is given in table 5.

Table 5. The financial and economic profitability

Enterprise Groups (Number)
0-50 51-150 151+ Enterprise Average

Net Profit -7,474,57 10,895.76 142,384.88 16,093.15
Equity rant 17,660,20 52,870.76 124,032.86 41,128.93
Equity 346,336,44 1,043,501.20 2,450,921.95 810,824.79
Aktive Capital 378,454,49 1,077,909.57 2,497,137.91 845,330.84
Pure product 11,448,15 64,791.24 267,241.77 58,359.69
Financial profita-

bility (FP) 2.94 6.11 10.87 7.06
Economic profita-

bility (EP) 3.02 6.01 10.7 6.9

Financial profitability (FP) measures the profitability of the equity capital owned by the enterprise and the economic prof-
itability(EP) measures the profitability of the enterprise.
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4. CONCLUSION

It can be said that dairy farming enterprises in Konya have managed the investment capital well. However, small
enterprises are less able to pay their debts than large enterprises, and their financial (2.94) and economic (3.02) profitability
is also low. Small enterprises are less likely to compete with larger enterprises. This is because the mobility of large enter-
prises is higher than that of small enterprises and their liquidity of being able to immediately close its debts in the case of the
liquidation is higher (4%). Although the financial and economic liquidity of the enterprises is high in the research area, the
share of own capital is 95.92%, the share of foreign capital is 4.08%, and the enterprises are hesitant to take risks. The fact
that the risks and uncertainties in agricultural enterprises are already so high, input costs in animal husbandry enterprises
are high and the market is unstable are considered to be a disadvantage and large enterprises can not compete in the market.
As a result, operators need to better manage capital. It is necessary to evaluate the management and operational results as
much as the management plans.
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ABSTRACT

This research was conducted to determine the attitudes and behaviors of women living in rural areas on food safety
in terms of producing, purchasing and using food. The main frame of the study is the women who have different income
groups living in the Hiilylik county of Konya province. The sample size determined as a 100 according to “Unclustered
Simple Random Sampling Method Based on Main Mass Ratios”. The data of the research were collected from the women
using the survey technique as voluntarily and willingly. The tables were created and interpreted in the analysis of the data.
Binary relationships were analyzed by “Chi-square test”. According to the results of the research, 62% of the women are
conscious of food safety and a high level of relationship between income and education levels of women and food safety
consciousness levels is determined.

Keywords: Food safety, rural women, Konya
1. GIiRiS

Beslenme ve gida ihtiyact bireylerin, toplumlarin, iilkelerin yasamlarini ilgilendiren ve sosyolojik, kiiltiirel, politik,
ekonomik tiim faktorleri etkileyen temel gereksinimlerdir. Insanin hem zihinsel hem de fiziksel olarak saglikli ve dengeli
olmasi i¢in gerekli en 6nemli unsurlardan biri beslenme ihtiyacinin nicelik ve nitelik olarak yeterli derecede tatmin edilm-
esidir (Cevger ve ark, 2005).Toplumu olusturan bireylerin biiylime, gelisme, fizyolojik ve ruhsal gelisimlerini saglama ve
yasamlarin stirdiirmeleri i¢in yeterli ve dengeli beslenme 6nemli bir yer tutmaktadir. Saglikli nesillerin olugsmasi, saglikli
ve glivenli gidanin saglanmasiyla miimkiindiir. Toplum varliginin korunmasi ve saglik kosullarinin gelistirilerek halkin
saglikli ve kaliteli gidalarla beslenmesinin temin edilmesi, gidalarin iiretiminden tiiketime kadar kontrol altinda bulun-
durulmasi devletin temel gorevlerinden biridir. Giivenli gida konusu, sosyoekonomik gelismelere bagl olarak, az gelismis
iilkeler kadar, gelismis iilkeleri de yakindan ilgilendiren 6nemli bir konu haline gelmistir. Diinyada iki tiirlii beslenme
sorunu yasanmaktadir. I1ki ve en dnemlisi yeterli gidaya erisimdir. Digeri ise viicudun ihtiya¢ duydugu saglikli ve giivenli
besin kaynaklarinin alinmasidir. Yeterli gidaya erisim gida giivencesi kavrami altinda yer almakta ve insanlarin yasam-
larin1 siirdiirebilmeleri i¢in, her zaman yeterli, giivenli, besin degeri yiiksek gidalara ulasabilmeleri olarak tanimlanmakta
ve “gidanm elde edilmesi”, “gidaya ulasma” ve “gidanin kullanim1” kavramlarim igermektedir (FAO, 2003). Insanlarin
stirdiiriilebilir, glivenilir, uygun fiyatta, kaliteli, saglikli beslenme aliskanligin1 gelistirecek gidalari satin alma ve tiiketme
hakkina sahip olmalarinin giivence altina alinmasi olarak ta tanimlanmaktadir(Boci, 2003).

Gidaya iligkin ikinci temel sorun gida giivenligi ise; saglikli gida iiretimini saglamak amaciyla gidalarmn iiretim,
isleme, saklama, tagima ve dagitim asamalarinda gerekli kurallara uyulmasi ve 6nlemlerin alinmasi olarak tanimlanmakta
ve saglikli, gida kavramlarim icermektedir (DPT, 2001; Anonim, 2003). Gidaya iligkin riskler, gelisen teknolojiye bagl
cevre kirliligi, niifus artisi, kiiresellesme siirecinde degisen tiiketim aliskanliklari, egitim ve gelir diizeyinin disiikligii,
gida iiretim birimlerinde gerekli fiziki yatirnmlarin yapilamamasi, yetersiz mevzuat, denetim uygulamalarinin eksikligi gibi
nedenlerle artmaktadir. Gida Giivenlik Sistemlerinin “ciftlikten sofraya” kadar gida zincirinin her agamasinda uygulanmast
gerekliligi onemle vurgulanmaktadir. Tiirkiye’de kirsal alanda tarimsal faaliyetler biiyiik oranda kiiciik aile isletmeleri
tarafindan yapilmaktadir. Arazi miktar1 50 dekarin altinda olan isletmelerin oran1 %64 tiir. Aile isletmelerinde ise giday1
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iireten kesim genellikle kadinlardir.Kadinlarin gida giivenligi ve ¢evresel konular ile ilgili dnemi 1980’lerde baslamis olup
kirsal kalkinma ve ¢evre yaklagimlar: igerinde politika planlamalarina dahil edilmistir(STGM, 2007). Tarim kesimindeki
kadinlarin iiretime katilim diizeyleri, ailenin sahip oldugu arazi ve hayvan varligina, gelire ve iiriin desenine gore degisme-
ktedir. Ancak, 6zellikle 2000’11 yillardan sonra tarimda teknoloji kullanim diizeyi artik¢a kadin tarimsal tiretimden kop-
makta ve ¢aligma potansiyeli ev kadinligia yonelmektedir. Az toprakli ailelerde kadinlar mevsimlik iscilik basta olmak
iizere bitkisel ve hayvansal iiretimin her asamasina katilmaktadir (Anonim, 2007).Uretimin hemen her asamasinda aktif
olarak yer alan kadmlar, ayn1 zamanda evde gida iiretimi yapmakta ve gida maddeleri satin aliminda da belirleyici rol
oynamaktadir. Dolayisiyla kadinlarin ¢iftlikten sofraya kadar uzanan gida zincirinde énemli bir yere sahip oldugunu sdyle-
mek yanlis olmayacaktir. Kadimlarin bilingli iiretim ve tiiketim davranisi ile gida giivenliginde temel olarak kabul edilen
izlenebilirligin ve siirdiiriilebilirligin saglanmasinda 6nemli bir paya sahip olduklar ifade edilebilir. Kirsal kadinlarin gida
giivenligi konularindaki biling durumlarini ortaya koymay1 amaglayan bu ¢aligma son yillarda biiyiik sehir belediyelerinin
diizenlemis oldugu gida iiretimi, korunmasi ve muhafazasi ile ilgili kurs programlarina en fazla katilimin oldugu, Konya
ili Hilyiik il¢esinde yiriitiilmiistiir.

2. MATERYAL VE YONTEM

Arastirmanin ana materyalini, Hilylik ilgesinde yasayan kadinlarla anket teknigi kullanilarak goniilliiliik ilkesine
gore elde edilen veriler olusturmustur. Ayrica, arastirmada, konuyla ilgili yerli ve yabanci makaleler, arastirmalar, projeler
ve tezler gibi dokiimanlardan elde edilen ikincil verilerden de yararlanilmistir. Arastirmanin ana kitlesini Konya ili Hiiyiik
Ilgesinde yasayan hane halki olusturmaktadir. Arastirmanin drnek hacmi, “Ana Kitle Oranlarina Dayali Kiimelendirilmemis
Basit Tesadiifi Ornekleme Yontemi” ne gore, %95 giiven araliginda %35 hata payi ile 100 hane olarak asagidaki formiile
gore hesaplanmustir.

- Np(1 - p)
(N—1)a, +p(1-p)
itlikte;
= op, =Oranin Varyansi
n=Cmek Hacmi p=0.5

N=Popiilasyon [5letme Sayisi

Kirsal kadinlarin gida iiriinleri satin almada dikkat ettikleri 6zellikleri degerlendirmede, gida giivenligi konusunda ve gida
tiiketim aligkanliklarina iligkin gorislerinin 6l¢tilmesinde 5°1i Likert tipi 6lgek kullanilmugtir.

v Gida giivenligini bilme durumu ile egitim arasindaki iliski,

v Gida iiriinii iiretme ile gelirleri arasindaki iligki

v Gida tiriinii satin almada 6zellikler (kalite, tazelik, hijyen vb.) ile gelirleri arasindaki iliski,

v Hane halkinin aylik gida harcamasi ile gelirleri arasindaki iligki, gerekli hipotezler olusturularak khi-kare testi uy-
gulanmis ve yorumlanmustir.
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3. ARASTIRMA BULGULARI
3.1. Kirsal Kadinlarin Demografik Ozellikleri

Arastirma alaninda 6ncelikli olarak ankete katilan kadinlara ait baz1 demografik gdstergeler incelenmistir. Bu boliim-
de; kadimnlarin yas gruplari, egitim diizeyleri, medeni durumlar1 ve meslekleri ile ilgili bulgular yer almaktadir.

Tablo 1. Kadinlarin Yas Gruplarina Gore Dagilimi

isletme YAS
Gelir 18-24 25-34 35-49 50-64 65+ Toplam

Gruplan
(TL)

0-1.000 2,00 | 25,00 | 3,00 | 37,50 | 1,00 | 12,50 | 1,00 | 12,50 | 1,00 | 12,50 | 8,00 | 100,00

Say1 | Oran | Say1 | Oran | Say1 | Oran | Say1 | Oran | Sayr1 | Oran | Say1 | Oran

1.001-2.000 | 2,00 8,00 | 10,00 | 40,00 | 7,00 | 28,00 | 3,00 | 12,00 | 3,00 | 12,00 | 25,00 | 100,00

2.001-3.000 | 4,00 890 | 20,00 | 44,44 | 15,00 | 33,33 | 6,00 | 13,33 | 0,00 0,00 | 45,00 | 100,00

3.001+ 0,00 0,00 | 10,00 | 45,45 | 11,00 | 50,00 | 1,00 4,54 0,00 0,00 | 22,00 | 100,00

Ortalama | 8,00 | 8,00 | 43,00 | 43,00 | 34,00 | 34,00 | 11,00 | 11,00 | 4,00 | 4,00 | 100,00 | 100,00

Arastirmaya katilan kadimlarin, %43°1i 25-34, %34°1 35-49, %11°1 50- 64 yas ve %4, 1 65 yas ve lizeri yas araligin-
da yer almaktadir. Arastirmaya katilan kadinlarin ¢ogunlugu (%43) 25-34 yas araliginda bulunmaktadir. Egitim
durumlarina gore %44’ ortaokul %39’u ilkokul, %12’si lise,%3’ii okur-yazar durumunda ve %?2’si ise {iniversite
mezunudur. Medeni durumu ise %89°u evli %11°1 ise bekardir. Arastirmaya katilan kadinlarin biiyiik ¢ogunlugu
(%67) ev hanimidir.

Tablo 2. Kirsal Kadinlarin Gida Giivenligi Konusundaki Bilgi Diizeyleri

Isletme Evet Hayir Toplam
Gelir
Gruplan Say1 Oran Say1 Oran Say1 Oran
(TL)

0-1.000 6,00 75,00 2,00 25,00 8,00 | 100,00
1.001-2.000 | 13,00 | 52,00 | 12,00 | 48,00 | 25,00 | 100,00
2.001-3.000 | 30,00 | 66,67 | 15,00 | 33,33 | 45,00 | 100,00

3.001+ 13,00 | 59,09 9,00 40,91 | 22,00 | 100,00

Ortalama | 62,00 | 62,00 | 38,00 | 38,00 | 100,00 | 100,00

Arastirma alaninda kadinlarin %62’si gida giivenligi konusunda bilgi sahibi olduklarini ve bu konuda ¢esitli egit-
im ve kurs programlarina katildiklarini ifade etmektedirler.Benzer bir ¢alismada ise, kadinlarin % 43,9’u gida giivenligi
konusunda bilgilerinin oldugunu belirtmislerdir (Ozdemir,2009). Arastirmaya katilan kadimlarmn gida giivenligi konusunda
bilgi edindikleri kaynaklar, aile, akraba arkadaslari, konferans, seminer panel oldugu tespit edilmistir. Genel olarak in-
celendiginde kadinlarin bilgi edindikleri kaynaklarin giivenirliligi ¢ok diisiiktiir. Kirsal kadinlarin gida giivenligi konusunda
bilgi diizeyleri ile egitim durumlar arasinda khi-kare analizi yapilmustir.
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Tablo 3.Chi-SquareTests

Value df Asymp. Sig. (2-sided)
PearsonChi-Square 15,003* | 4 ,005
LikelihoodRatio 15,986 4 ,003
Linear-by-LinearAssociation 12,401 1 ,000
N of ValidCases 100
X?=15,003 p<0,05

Kadinlarin gida giivenligi konusunda bilgilerinin olma durumu ile egitim diizeyleri arasindaki khi-kare bagimsi-
zlik testi anlamli bulunmustur. Egitim diizeyi arttikca kadinlarin gida giivenligi konusunda bilgilerinin de arttig1 sdylen-
ebilir. Ayrica, arastirma alaninda kadinlarin gida iirlinleri satin alirken dikkat ettikleri 6zellikler incelenmistir (Tablo4).

Tablo 4.Gida Uriinleri Satin Almada Dikkat Edilen Ozellikler

Isletme Gelir Gruplar1 (TL)
Ozellikl '
ZeTIRiet 0-1.000 | 1.001-2.000 | 2.001-3.000 | 3.001+ | [sietmeler
Ortalamasi
Kalite 4,62 428 422 4,13 425
Tazelik 4,87 4,44 428 4,13 433
Tadi ve Lezzeti 4,87 4,40 4,44 4,13 4,40
Besin Degeri 425 3,68 3,62 3,18 3,59
Gida Maddesinin | -, 3.76 3,68 3.40 3,68
Icindekileri
Fiyati 3,75 4,60 4,40 4,00 431
Gida Giivenligi 4,00 3,76 3,75 3,82 3,79
Gidanm Islenme- |, 424 426 436 432
si ve Hijyeni
Marka ve Firma 3,00 3.20 3,11 2.90 3,08
Sahibi
Uretim ve Son
Kullam s ot 4,50 4,56 4,51 431 4,48
Dogal Katkisiz 4,75 3,72 3,97 3.81 3,93
Uriin Olmasi
Ambalajin Sekli 3,87 3,04 2.84 2,50 2,90
Dis Etkilere Kar-
s1 Uriinii fyi Mu- 4,50 3,84 3,86 345 3,82
hafaza Etmesi
Olduk¢a Onemli: 5 Onemli: 4 Fikrim Yok: 3 Az Onemli: 2 Hi¢ &nemli Degil: 1

Gida iiriinleri satin alirken kadinlarin (%80°1 ambalajli tirtinleri tercih etmektedirler. Arastirmaya katilan kadinlarin gida tirtinii
satin alirken dikkat ettikleri 6zellikler 5°li likert 6lcegi ile belirlenmistir. Aragtirma alaninda 5°1i 6l¢eklendirmeye gore iiretim
ve son kullanma tarihi (4,48/5), tad1 ve lezzeti (4,40/5), tazelik (4,33/5), gidanin iglenmesi ve hijyeni (4,32/5), fiyat1 (4,31/5)
ve kalite (4,25/5) kadinlarin dikkat ettikleri en 6nemli 6zellikler olup, ambalajin sekli(2,90/3) ise kadinlarin gida iiriinii satin
almada ¢ok fazla dikkat etmedigi 6zellik olarak tespit edilmistir.Genel olarak kadinlarin gida iirlinii satin almada her bir bilgi-
ye 6nem verdikleri ve daha hassas davrandiklar1 goriilmiistiir. Benzer bir ¢alismada, tiiketicilerin gida {iriinii satin almada dik-
kat ettikleri 6zelliklerin en 6nemlisi %85,2 oranla hijyen oldugu saptanmistir(Aygiin,2007). Arastirmaya katilan kadmlarin
gida iirlinii satin almada dikkat ettikleri 6zellikler ile gelir gruplar1 arasinda iliski olup olmadigi Khi-kare ile test edilmistir.

X?=43,356 p<0,01

Kadinlarin gida iiriinii satin almada dikkat ettikleri 6zellikler ile gelir gruplar1 arasinda anlamli bir iliski bulunmustur.
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Tablo 5. Gida Uriinii Uretme Durumu

Isletme Evet Hayir Toplam
Gelir
Gruplan Say1 Oran Say1 Oran Say1 Oran
(TL)
0-1.000 8,00 100,00 0,00 0,00 8,00 100,00
1.001-
2.000 25,00 100,00 0,00 0,00 25,00 100,00
2.001-
3.000 40,00 88,89 5,00 11,11 45,00 100,00
3.001+ 16,00 72,73 6,00 27,27 22,00 100,00
Ortalama 89,00 89,00 11,00 11,00 100,00 100,00

Kirsal kadmlarin %89°u evde gida iiretmektedir (Tablo 5). Aragtirmaya katilan kadinlarin gida {iriinii tiretiminde bulunma
durumu ile gelir gruplari arasinda iliski olup olmadigi Khi-kare ile test edilmistir.

X*=10,030 p<0,05

Kadinlarin gida iiriinii {iretiminde bulunmasi ile gelir gruplar arasinda anlaml bir iligki bulunmustur. Kadinlarin
%19,88’1 yogurt, %6,53’1 ise eriste iiretmektedirler. Yogurt yapmalarindaki en 6nemli neden ise sagilabilir ineklerinin ol-
masi ve kdyde imece usuliiniin olmasindan kaynaklanmaktadir. Kadinlar evde iiretilen gida iirlinlerinin tamamen giivenilir
oldugunu vurgulamaktadirlar. Zira evde iiretilen geleneksel gidalarin igerisindeki katki maddelerinin daha az oldugunu,
tuz, sirke ve baharat gibi dogal koruyucular disinda yapay koruyucular kullanmadiklarini ifade etmektedirler.

Tablo 6. Hane Halkinin Yapti@1 Aylik Gida Harcamalari

Isletme Toplam
Gelir 0-200 201-400 401-600 601-800 801+

Gruplan
(TL) Say1 | Oran | Say1 | Oran | Sayr | Oran | Say1 | Oran | Say1 | Oran | Say1 Oran

0-1.000 | 5,00 | 62,50 | 3,00 | 37,50 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 8,00 | 100,00

12‘%%' 1,00 | 4,00 | 24,00 | 96,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 2500 | 100,00
2.001-
3000 | 000 | 0,00 | 6,00 | 13,33 ] 3600 | 80,00 | 3,00 | 6,67 | 0,00 | 0,00 | 4500 | 100,00

3.001+ | 0,00 | 0,00 | 0,00 | 0,00 | 16,00 | 72,72 | 6,00 | 27,27 | 0,00 | 0,00 | 22,00 | 100,00

Ortalama | 6,00 | 6,00 | 33,00 | 33,00 | 52,00 | 52,00 | 9,00 | 9,00 | 0,00 | 0,00 | 100,00 | 100,00

Arastirma alaninda hane halkinin yaptig1 gida harcamalarinin 401-600 TL arasinda oldugu tespit edilmistir. Arastirmaya
katilan kadinlarin aylik gida harcamalart ile gelir gruplar arasinda iliski olup olmadigi Khi-kare ile test edilmistir.

X>=126,568 p<0,01

Hane halkinin yaptig1 gida harcamalari ile gelir gruplar arasinda anlaml bir iliski bulunmustur. Aragtirma alaninda
gida denetimi saglanmig gida tiriinleri i¢in kadinlarin %33’ ekstra iicret 6deyebileceklerini belirtmislerdir. Yine benzer bir
calismada tiiketicilerin %30 unun gida denetimi saglanmis gida iiriinlerine fazladan 6deme yapabilecekleri saptanmistir
(Onurlubas,2015).
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4. SONUC

Gida giivenligi, 6zellikle 2000°1i yillarin yogun ¢6ziim arayislarina neden olan konusu ve gelecegin 6nemli endiseler-
indendir. Kirsal alanda yasayan kadinlar, bir yandan iiretim diger tiiketim davraniglar1 ile bu kavramin anahtar nokta-
larindan birinde yer almaktadir. Konya Ili Hiiyiik ilgesinde yasayan kadinlarmn, gida iiretimi ve tiiketiminde ki tutum
ve davraniglari, gida giivenligi a¢isindan incelenen bu aragtirmada 6nemli sonuglara ulagilmistir.

Arastirmaya katilan kadinlarin %62’si gida giivenligi konusunda bilgi sahibidirler. Nitekim kadinlarin gida giivenligi
konusundaki bilgi sahibi olmalari ile egitim diizeyleri arasinda anlamli bir iligki bulunmustur. Kadinlarin egitim seviyesi
yiikseldik¢e gida giivenligi konularinda daha duyarli olmaktadirlar. Aragtirmaya katilan kadinlarin gida giivenligi konu-
sunda bilgi kaynaklarinin birden fazla oldugu, bunlarin sirasiyla aile, akraba, TV, internet, radyo, konferans,panel,seminer
gibi toplantilarin etkili oldugu tespit edilmistir. Aragtirmaya katilan kadinlarin tamamina yakini evde geleneksel olarak
gida iiretmektedirler. Arastirma alaninda gelir arttik¢a kadinlarin evde gida iiretimini arttirdiklar belirlenmistir. Istatiksel
olarak ta anlamli bulunmusgtur. Bu iiriinlerden en fazla yogurt en az ise eriste yaptiklari tespit edilmigstir. Kadinlarin énemli
bir boliimii kendi iirettikleri {irliniin tamamen giivenilir oldugunu ifade etmektedirler. Evde iiretilen geleneksel gidalarin
igerisindeki katki maddelerinin daha az olmasi, tuz, sirke ve baharat gibi dogal koruyucular disinda yapay koruyucular
icermemeleri vb. sebeplerinden kadinlar kendi iirettikleri gidalari glivenilir bulmaktadir. Arastirma alaninda kadinlarin gida
iirlinilinii satin alirken en fazla tirlinlin son kullanma tarihi, tazelik, hijyen, fiyat, kalite gibi unsurlara dikkat ettikleri tespit
edilmistir. Sonugcta kirsal kadinlarin gida iirlinlerinin énemli bir béliimiinii ev igerisinde iireterek toplam aile biitcesi iger-
isinde gidaya ayrilan payin diismesine katkida bulunduklar1 da tespit edilmistir. Bununla birlikte arastirma alaninda hane
halkinin geliri arttik¢a gida {iriinlerine yapilan harcamanin arttig1 ve kadinlarin %33’ {iniin denetimi saglanmig gida iriinleri
icin fazladan 6deme yapabilecekleri saptanmistir. Sonug olarak, kirsal alanda yasayan kadinlarin, ¢evresel bozulmanin gida
giivenligine yonelik tehditleri karsisinda duyarli olmalar1 gerekliligi dikkate alindiginda, bu hedef kitleye gida giivenligine
yonelik egitimlerin artirilarak verilmesi yararli olacaktir. Nitekim kadinlarina kendilerine verilen bilgileri uyguladiklar ve
bu egitimlere acik olduklar1 gézlemlenmistir. Kirsal alanda yiiriitiilen hem 6rgiin hem de yaygin egitimde cevre ve insan
saglig1 konularina agirlik verilmelidir. Gelirle birlikte cevre ve insan sagligi bilincinin yiikseldigi gbz oniinde tutularak,
toplumda farkindalig1 artiracak konularin ele alinarak tiim paydaslarin burada yer almalar1 saglanmalidir.
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Abstract

Consuming the fruits of the pumpkin as a vegetable, the seeds are also consumed both in the production of edible oil
and as appetizer. Confectionary pumpkin seeds are a highly valuable species with high content of unsaturated fatty acids,
minerals, vitamins and 40-50% fat content. Turkey has 1.500.000 tons of crude oil production and the crude oil demand of
the country is around 3.033.000 tons in 2014. According to data from the year 2015, the country spent 1.4 billion dollars on
importing crude oil (Oztiirk, 2016). On the other side, as in many parts of the world, there is a widespread appetizer culture
in Turkey. It is foreseen that the consumption of appetizer will become even more widespread as more and more agenda
is introduced by subject experts especially on the subject of nourishment in healthy nutrition. Pumpkin seeds consuming
appetizer in Turkey are in the 6th place after almonds in the order of the most consumed appetizer.

The confectionary pumpkin has been produced in Turkey for many years and has a production value of 41.612 tons
(TUIK, 2015) in 61.500 hectares, and its production is on an increasing trend. Furthermore, this increases both the appeal
of producers to look for alternative products and the widespread recognition of products from the food industry (chocolate,
confectionery, bread and pastry industry and edible oil), medicine (prevention of prostate growth, alleviation of menopausal
symptoms), cosmetics and animal feed industry. It is anticipated that this product will have a tendency to increase due to
its unique advantages in production in the coming period. In this study, it has been tried to reveal the general situation of
confectionary pumpkin farming in Turkey, which has been spreading for a long time as a traditional product for many years.

Keywords: confectionary pumpkin, mineral mater, oil content, appetizer

INTRODUCTION

The origin of the squash and pumpkin is America. Before the discovery of America continent, there are archaeological
finds that Cucurbita pepo, Cucurbita moschata, Cucurbita mixta and Cucurbita maxima are grown in the southwestern part
of this continent, north of Mexico and South America (Bassett, 1986). In general, when squash fruits are consumed as
vegetables, seeds are consumed both in the production of edible oil and as appetizer. It is foreseen that the consumption of
as appetizer will become even more widespread as more and more agenda is introduced by subject experts especially on
the subject of nourishment in healthy nutrition. In Turkey, consumption as appetizer, pumpkin seeds are in the 6th place
after almonds in the order of the most consumed nuts. On the other hand, both because producers are looking for alternative
products and because they are used in a wide range of fields from food industry (chocolate, confectionery, bread and pastry
industry and edible oil), medicine (prevention of prostate growth, lightening of menopausal symptoms), cosmetics and
animal feed industry so the attractiveness of product increases. Because of these reasons, the pumpkin farming in Turkey
has become a production value which is increasing day by day. In 2007, a total of 31,262 tons of seed pumpkins were
produced in 269,158 decares of area, while in 2016, 428.11 tons of seed pumpkins were produced in 628.441 decares inland.

Pumpkin cultivation has some adva