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Saglik agisindan faydali bilesikler
Hasat tarihleri

Mulberries are important fruits in terms of health-promoting compounds such as phenolics, antioxidants and organic
acids. However, limited studies have addressed the changes of health-promoting compounds as well as fruit quality
parameters during harvest season which have a long duration about two months. This study was conducted to
determine whether some bioactive compounds and fruit quality parameters may be changed significantly in this
long harvest season. White and black mulberry fruits were collected at commercial maturity stage fifteen day
intervals (from 1st July to 1st August) in three locations (Igdir, Tuzluca and Kagizman) in Aras Valley. The content
of some selected organic acids and phenolic compounds were analyzed in fresh fruit samples by HPCL/DAD.
Antioxidant activity determined also on fresh fruit samples by Spectrophotometer. Fruit weight, width, length,
fruit juice pH, titratable acidity (TA) and soluble solid content (SSC) were examined as some fruit quality
parameters. Phenolic compounds and antioxidant activity in black mulberries were higher than in white mulberries
at all harvest dates in three different locations. Phenolic compound levels and antioxidant activity increased
towards the end of harvest season. Some fluctuations were observed organic acid levels during harvest season in
Tuzluca and Kagizman locations while the acids increased towards the end of harvest season in Igdir location. Fruit
weight, width and length decreased while titratable acidity increased at the end of harvest season in three
locations. On the other hand, some fluctuations were observed SSC and fruit juice pH during the harvest season.
As a result of the study, contrary to get smaller fruit, content of its phenolic levels and antioxidant activity
increased towards the end of harvest season. Late harvested fruits may be more beneficial for human health
compared to earlier ones in the same harvesting season.

Fakh Hasat Tarihlerinin Morus alba L. and Morus nigra L Meyvelelerinin Bazi
Kalite Parametreleri ve Saglik Icin Faydali Bilesikler Uzerine Etkileri

0z

Dutlar fenolik bilesikler, antioksidantlar ve organik asitler gibi saglik acisindan faydali bilesiklere sahip olmalar
bakimindan ¢ok onemli meyvelerdir. Ancak dutlarda 2 ay kadar uzun siiren hasat donemi boyunca meyve kalitesi
ve bu faydali bilesiklerin degisimi ile ilgili calismalar sinirlidir. Calismamiz dutlarda bulunan bazi biyoaktif bilesikler
ile meyve kalitesinin bu uzun hasat déneminde oOnemli Olciide degisip degismedigini belirlemek amaci ile
yuritilmustiir. Bu amag dogrultusunda beyaz ve karadutlar Aras Vadisinde bulunan 3 lokasyondan (Igdir, Tuzluca
ve Kagizman) ve 3 farkl hasat tarihinde 15 giinliik araliklar ile (1 Temmuzdan, 15 Temmuz, 1 Agustos) olgun
donemde toplanmislardir. Meyvelerin bazi organik asit ve fenolik bilesikleri HPLC/DAD sistemi ile analiz edilmistir.
Antioksidant kapasite ise spektrofotometrik yontem ile belirlenmistir. Meyvelerin ayrica agirlik, en, boy, meyve
suyu pH si, titedilebilir asitlik ve SCKM (Suda Coziinen Kuru Madde) degerleri incelenmistir. Fenolik bilesikler ve
antioksidant aktivite tim hasat zamanlarinda ve her ii¢ lokasyonda karadutlarda beyaz dutlardan daha yiiksek
seviyede tespit edilmistir. Fenolik bilesik seviyesi ve antioksidant kapasite hasat peryodunun sonuna dogru artis
gostermistir. Tuzluca ve Kagizman lokasyonlarinda bazi dalgalanmalar ile beraber bir artis yasanirken, 1gdir
lokasyonunda ise meyvelerdeki organik asit miktari hasat sezonu sonuna dogru artmistir. Her ii¢ lokasyonda da hasat
peryodu sonuna dogru meyve agirligi, eni ve uzunlugunda azalis, titre edilebilir asitlikte ise artis meydana gelmistir.
Ote yandan SCKM ve meyve suyu pH sin da da hasat peryodu boyunca dalgalanmalar gézlemlenmistir. Sonuc olarak
hasat peryodu sonuna dogru meyvelerin kiiciilmesine karsi iceriklerindeki fenolik bilesikler ile antioksidant
kapasitenin arttig1 tespit edilmistir. Ge¢ donemde hasat edilen dutlarin erken donemde hasat edilenlere gore insan
saglig1 acisindan daha faydali olabilecekleri diisiiniilmektedir.
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Introduction

Mulberry, widely distributed in Asia, Europe, North
America, South America, and Africa, belongs to the genus
Morus of the family Moraceae. For more than 5000 years, it has
been planted for sericulture and has been a valuable resource.
These fruit species can cultivate a wide range of ecological
conditions, which can affect the chemical composition and
nutritional status of plants (Ercisli and Orhan, 2006; Arabshahi-
Delouee and Urooj, 2006).]. In Turkey, mulberries are widely
grown in the central and the east regions, where they are
consumed it as fresh, dried, turned into juices, jams and
marmalades or prepared as local products such as pekmez,
pestil or cevizli sucuk. Traditionally, mulberries have also been
made use of medicinal purposes in Turkey. This traditional use
indicates the ancestral knowledge of the great health-
promoting properties of these fruit, resulting from their high
contents in bioactive compounds (Ercisli and Orhan, 2006;
Ercisli and Orhan, 2008) which have been shown to display
some variation according to the Morus genotype (Gerasopoulos
and Stavroulakis, 1997; Lee ve ark., 2004).

Mulberry fruits are rich in organic acids and its nature and
concentration are important factors influencing the
organoleptic properties and can maintain the nutritive value
of fruit (Daood ve ark., 1994). Studies have been reported on
the chemical composition and nutritional potentials of some
mulberry species worldwide (Ercisli ve Orhan, 2006; Arabshahi-
Delouee and Urooj, 2006; Ercisli and Orhan, 2008; Huang ve
ark., 2013).

Mineral composition with five day intervals determination
in a harvest season, have been recently studied and found to
be some fluctuation during harvest season in white mulberry
(Morus alba L.) fruit (Karlidag ve ark., 2012), but we are not
aware of any additional published study on bioactive
compounds (phenolics and antioxidant capacity) and organic
acids of these fruit. Mulberry trees can be harvested many
times for their fruit in a long harvest season which takes from
15 days to over 2 months. Therefore, this study was carried out
for the purpose of evaluating the status of some important
phenolic compounds, antioxidant capacity and organic acids
throughout a harvest season in two mulberry species.

Material and Method
Plant Material

The study area is located in the east part of Turkey, Aras
Valley, varying from 877 to 1497 meters above sea level (m
a.s.l., Table 1). For each location, one tree per species (Morus
nigra L. and M. alba L.) was selected as plant material.
Because of grown from seed and ungrafted material, each tree
was a different genotype within species. Therefore, locations
were separately evaluated in terms of harvest dates. Different
harvest dates were July 1, July 15 and August 1, 2012 as fifteen
day intervals. Fruit was collected from one tree for each
species at three harvest dates in each location. Samples were

selected for uniform shape and colour and transported
immediately to the laboratory for analyses.

Table 1. Locations of sample collection in Aras Valley.

Location Longitude Latitude Altitude
name

Igdir N39°56'40.0" E 44°06'12.72'° 877 m a.s.l.
Tuzluca N 39°57°'32.64" E 43°39'34.38"" 1497 m a.s.l.
Kagizman N 40°08'46.38" E 43°07'38.10"" 1339 m a.s.l.

Standard Quality Parameters

Standard quality parameters were determined on 30 fruits
per each species at different harvest dates. Fruit weight was
determined with an electronic balance (0,01 g accuracy). Fruit
width and length were measured with a digital calliper (0,01
mm accuracy). Titratable acidity (TA), pH, and soluble solids
content (SSC) were assessed in juice pressed from the whole
fruit (10 fruits per replicate x 3 replicates). TA was determined
in 10 mL fruit juice by diluting in 10 mL distilled water and
titrating with 0.1 N NaOH to pH 8.1 (AOAC, 1984), and
expressed as g malic acid 100 ml'. A digital table
refractometer (WAY-2S, Seoul, South Korea) was used for SSC
measurement and data given as °Brix. The pH of fruit juice was
determined using a portable pH meter (Jenco Instruments Inc.,
San Diego, USA).

Extraction and Determination of Organic Acids and

Phenolic Compounds

High Performance Liquid Chromatography (HPLC) system
included an LC-20 AT pump, a CTO-20A column oven, and a
SPDM20A prominence diode-array detector were used as an
apparatus, and equipped with a SIL-20A HT auto sampler
(Shimadzu Corp., Kyoto, Japan). The LabSolutions LC
(Shimadzu) software was used for collecting and processing
data, obtained through reading different wavelengths.

The method of organic acid extraction and determination
as in Bevilacqua and A. N. Califano (1989) was carried out by
some minor modifications. About 150 g samples from each
species per trial unit were fragmented and 5 g was transferred
into centrifuge tubes. The samples were supplemented with a
10 ml of 0,005 N H,SO4 and were homogenized. After that, the
samples were mixed for one hour with a shaker and centrifuged
at 15,000 x g for 15 min. The supernatant were passed through
coarse filter paper and a 0,45 pm membrane filter (Millipore
Corp., Bedford, MA, USA) under vacuum two times, and last in
the SEP-PAK C18 cartridge.

Organic acid separation was carried out using an Agilent Hi-
Plex H (8 ym, 300 mm x 7,7 mm i.d.) column (Agilent
Technologies, USA). An isocratic mobile phase consisted of
0.005 N H;SO4 and was delivered at a flow rate of 0.6 mL/min.
Column oven temperature was adjusted 55 °C. The mobile
phase was filtered through membrane filter (47 mm, 0,45 pm)
and was sonicated for 10 min in an ultrasonic bath to remove
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air bubbles before use. The injection volume was 20 pL and
target compounds were detected at 210 nm. Chromatographic
data was collected and processed. Organic acids (Citric acid,
Tartaric acid and Malic acid) were quantified from regression
curves calculated for standards purchased from Sigma-Aldrich
(Steinheim, Germany). The concentrations of organic acids for
samples are represented as g 100g™ fresh weight (fw).

The phenolic compounds were determined method
described in Rodrigez-Delgato ve ark (2001). About 150 g of
samples were fragmented and 5 g from each sample was
transferred to centrifuge tubes. The samples were mixed
homogenously then diluted 1:1 with distilled water and
centrifuged at 15,000xg for 15 min. The supernatant was
passed through 0,45 ym membrane filter (Millipore Millex-HV
Hydrophilic PVDF, Millipore, USA), then injected into HPLC
system (gradient). The chromatographic separation was
achieved with 250 mmx4,6 mm, 5 pm AEC column (UK). The
following solvents in water with a flow rate of 1ml/min and 20
pl injection volume were used for spectral measurements at
254 and 280 nm: as mobile phase solvent A, Methanol-Acetic
acid-Water (10:2:88) and Solvent B, Methanol-Acetic acid-
Water (90:2:8). Individual phenolic acids (Gallic, Chlorogenic,
Caffeic acid, p-coumaric, Rutin) were quantified from
regression curves calculated for authentic standards purchased
from Sigma-Aldrich (Steinheim, Germany). Concentration data
are presented as mg 100g™! fresh weight (fw).

Trolox Equivalent Antioxidant Capacity

The assay of trolox equivalent antioxidant capacity (TEAC)
was performed according to Re ve ark (1989). ABTS™ was
generated by oxidation of ABTS salt 7mM with K;5,05 2.45 mM
and allowing the mixture in the dark at room temperature for
12-16 h. For longer stability, the mixture was diluted in acidic
medium of 20 mM sodium acetate buffer (pH 4.5) to an
absorbance of 0,700 + 0,01 at 734 nm (Ozgen ve ark., 2006).
After addition of 3 ml of diluted ABTS™ solution to 30 pl of fruit
sample (extracted with ethanol: frui juice/ethanol, v/v, 1:10)
or trolox standards, the absorbance was taken 6 min after
initial mixing. The percentage inhibition of absorbance of
ABTS™ at 734 nm was then calculated and plotted towards
concentrations of test/standard substances as a function of
time or concentration. The TEAC value was finally calculated
as the ratio of the slopes of the linear regression of the
concentration response curves of the test substances towards
the reference substance (Trolox). The results are expressed as
pmol trolox equivalent (TE) g™ fresh weight (fw).

Statistical Analysis

All determinations were done in triplicate. For each species
per location, means were tested for statistical differences
among harvest dates by analysis of variance, using JMP 5.1
software (JMP, A Business Unit of SAS, Cary, NC, 2003),
followed by the Fisher’s least significant difference (LSD) test
at P < 0,05.

Result and Discussion

Standard quality parameters were determined for black
and white mulberries at different harvest dates in three
locations as shown Table 2. Generally, white mulberries were
in average heavier, less acid and sweeter as shown by
titratable acidity, SSC and juice pH values. Fruit weight, width
and length decreased in both black and white mulberry while
titratable acidity increased in from first harvest date (July 1)
to last harvest (August 1). Some fluctuations were observed
SSC and fruit juice pH during the harvest season. Decreased
fruit weight may be linked to high temperature and raised solar
radiation at the end of harvest season. These stuation may
affect plant water quantity and reduce photosynthesis
efficiency. Fruit white and SSC were also found to be
significantly different in white mulberry during harvest season
(examined at five day intervarls) in a previous study (Karlidag
ve ark., 2012).

Organic acids found in fruits have no negative effects on
human body, as they are rapidly oxidized during the
metabolisation. Some of them are Citric, Malic and Tartaric
acid and are predominant in most fruit species (Schobinger,
1988; Cemeroglu, 2004). Citric, Tartaric and Malic acid were
investigated and determined in both white and black mulberry
during harvest season in three locations as shown Table 3.
Malic acid for white mulberry and Citric acid for black mulberry
predominated quantitatively in the current study and these
were in accordance with a previous report (Bozhuyuk ve ark.,
2015). The date of harvest, August 1, 2012 gave the highest
content of Citric acid in three locations for white mulberry and
in two locations for black mulberry. There was found to be
fluctuations the content of Citric acid in M. nigra in Tuzluca
location. The same results were obtained in Tartaric acid. Only
some fluctuation was observed among harvest dates in terms
of the content of Tartaric acid for M. nigra in the location of
Tuzluca. Alteration in the content of organic acids during
harvest period may depend on environmental factors affect
fruit ripening on the accumulation of primary metabolists.
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Table 2. Some physical and chemical quality attributes of black and white mulberry fruit at different harvest dates. Values
represent means of three (pH, titratable acidity TA, soluble solid content SSC) or 30 replicates. Mean values followed by a different
letter within the same column in each location are significantly different at P < 0,05 (LSD test).

Fruit Fruit Fruit sSC Titratable
Weight Width Length Acidity pH
Harvest (%) -
Dates () (mm) (mm) (g 100 mL™")
M. M. M. M. M. M. M. M. M. M. M. M.
alba nigra alba nigra alba nigra alba nigra alba nigra alba nigra
Igdir Location
July 1 4,51a 3.79a 15.86a 16.72a 26.40a 22.35a 20.23b 16.10b 0.27c 0.59b 5.78b 4.38c
July 15  4.00b 3.76a 15.19ab 15.48a 25.91a 20.56a 20.23b 18.63a 0.32b 0.52c 5.79b 4.67a
August 1 3.98b 2.97b 14.78b 13.14b 24.70a 21.20a 21.17a 14.27c 0.36a 0.64a 5.92a 4.55b
Tuzluca Location
July 1 3.48a 3.26a 16.90a 15.89a 22.82a 24.92a 18.13b 15.13b 0.31b 0.78b 6.05ab 4.31b
July 15 2.52¢ 2.90b 14.15¢ 16.01a 19.19c 23.48a 17.27c 17.57a 0.23c 0.35c 6.04b 5.01a
August 1 3.00b 2.26c 15.16b 13.22b 21.10b 23.10a 21.30a 11.83c 0.36a 1.34a 6.09a 3.78c
Kagizman Location
July 1 3.38a 2.44a 16.32a 14.74a 24.29a 23.11a 19.80c 20.20b 0.21c 0.16b 5.69a 5.56a
July 15 2.92b 2.14b 13.51b 12.18b 20.88b 19.75b 27.83b 19.87c 0.29b 0.16b 5.55c 5.46b
August 1 2.30c 1.68c 13.57b 12.76b 19.67b 18.33c 29.90a 27.23a 0.34a 0.18a 5.65b 5.55a

Table 3. Some organic acid and TEAC of black and white mulberry fruit at different harvest dates. Values represent means of three
replicates. Mean values followed by a different letter within thesame column in each location are significantly different at P <
0,05 (LSD test)

Trolox Equivalent Antioxidant

Citric Acid Tartaric Acid Malic Acid Capacit
Harvest (g 100g") (g 100g") (g 100g") (prl:\ol gx)
Dates - M. M. M. M. M. M. M.
alba nigra alba nigra alba nigra alba nigra
Igdir Location
July 1 2.14b 10.73b 0.01b 0.11c 9.40 a 4.65b 0.96b. 4.25c
July 15 1.61c 7.01c 0.12b 0.14b 7.81b 3.66 C 1.02ab 6.93b
August 1 3.32 a 12.13a 0.19a 0.15a 9.64 a 5.14 a 1.06 a 7.89 a
Tuzluca Location
July 1 0.97 c 12.25a 0.01c 0.18 a 4.71 a 4.12 a 0.94b 492 c
July 15 1.39b 5.63 ¢ 0.04 a 0.16 b 4.29b 3.53b 1.01ab 9.19a
August 1 1.51 a 8.85b 0.03 b 0.16 b 4.97 a 1.05c 1.06 a 8.08 b
Kagizman Location
July 1 1.32 ¢ 1.82 ¢ 0.05b 0.09b 3.55b 4.34b 0.91b 4.03c
July 15 1.89 b 3.53b 0.07 a 0.09b 4.32 a 6.22 a 1.09 a 4.65b
August 1 2.24 a 5.23 a 0.07 a 0.20 a 2.75c¢c 417 b 1.25a 7.43 a
Trolox equivalent antioxidant capacity (TEAC) also ark., 2011). The fate of phenolic compounds during different

summarized as shown Table 3. The highest TEAC value
obtained from the latest harvest date, August 1 in three
locations for M. alba and in two location (Igdir and Tuzluca)
for M. nigra. Second and third harvest gave more TEAC values
than first harvest date in Tuzluca location for M. nigra. The
highest TEAC value obtained from the date of July 15. Data
show that TEAC values at different harvest dates and in three
locations were in all cases higher for black mulberry than for
white mulberry. Previously, similar result has been reported
between black and white mulberries in a study (Giindogdu ve

harvest dates in three locations in both black and white
mulberry species was investigated. The assessment of some
phenolic acids is summarized Table 4. Data demonstrate that
the concentration of Gallic acid, Chlorogenic acid, Caffeic
acid, p-coumaric acid and Rutin at different harvest dates and
in different locations were higher in black than in white
mulberry fruits and it was in accordance with those reported
by Pehluvan ve ark (2015). Generally speaking, the
concentration of all investigated individual phenolics
quantitatively increased at second and third harvest dates
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compared to first harvest date. In these increases, some
fluctuation was observed the concentration of rutin for M.
nigra in Tuzluca location.

Phenolic compounds of most fruits are influenced by
growing location and climatic conditions (soil nutrient, water,
day and night temparetures, and sunlight) is well known
(Zorenc ve ark., 2016). Morever, plants synthesis antioxidants
that are used in their deffence system against oxidative stress

(Kalt ve ark., 2001; Lata ve ark., 2005). In the present study,
the alteration of investigated phenolic compounds and
antioxidant capacity in mulberry species may depend on
environmental stress factors. Individual phenolic compouns
and antioxidant capacity increase in the fruit samples at the
end of harvest season. These increase may be explained by
rising of between day and night temperature difference or
declining of soil humidity.

Table 4. Some individual phenolic content of black and white mulberry fruit at different harvest dates. Values represent means of
three replicates. Mean values followed by a different letter within the same column in each location are significantly different

at P < 0,05 (LSD test).

Gallic Chlorogenic

Caffeic

p-Coumaric

Rutin
Acid Acid Acid Acid 1
ravest  (mg100g')  (mg100g')  (mg100g’)  (mgtoogh (M 100D
M. M. M. M. M. M. M. M. M. M.
alba nigra alba nigra alba nigra alba nigra alba nigra
I8dir Location
July 1 031c 051c 11.75b 7.02c 0.37c 1.38¢c 1.15¢c 1.37c 3.42c 1.81c
July 15 0.36b 0.80b 11.71b 13.83b 0.81b 3.19b 1.98a 2.37b 4.50b 4.79b
August 1 0.61a 1.55a 12.04a 25.19a 1.69a 6.38a 1.45b 4.48a 4.78a 8.78a
Tuzluca Location
July 1 0.57m 0.58c 11.81c 16.52c 0.54c 2.67b 1.55a 2.02b 2.89b 6.89c
July 15 0.58 1.14b 12.59b 19.92a 0.62b 4.89a 0.78b 4.01a 4.68a 15.68a
August 1 0.64 1.22a 13.01a 18.99b 0.71a 3.08b 0.75b 2.18b 4.80a 8.78b
Kagizman Location
July 1 0.58c 0.53b 11.68c 13.60c 0.41c 4.24b 1.20b 4.06c 3.12c 9.54c
July 15 0.68b 0.70b 13.23b 17.42b 1.07a 5.86a 1.32b 4.32b 6.76a 16.78b
August 1 1.12a 1.11a 15.73a 20.75a 0.97b 6.76a 1.53a 5.95a 4.63b 24.76a
Conclusion References

In this study, the content of all investigated phenolic
compounds and antioxidant capacity was higher in black than
in white mulberry at all harvest dates per each location. Citric
acid in black and Malic acid in white mulberry predominated.
Generally speaking, fruit weight and its dimension decreased
from the beginning harvest to end while with some fluctuation,
SSC was increased. Health promoting compounds like
individual phenolics, organic acids and antioxidants in
mulberries also increased towards the harvest season.
Contrary to get smaller fruit size, its phenolic compounds and
antioxidant capacity increased towards the end of harvest
season. As a result of the study, middle or late harvested
mulberry fruits may be valuable for human health compared to
earlier ones in terms of health promoting compounds.
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ARTICLE INFO Bu calisma, Bingol ekolojik kosullarinda kislik olarak yetistirilen bazi bugday, arpa ve tritikale cesitlerinde
Makale Oykiisii / Article History: farkli ekim zamanlarinin ot verimi ve kalitesine olan etkisinin belirlenmesi amaciyla 2015-2016 yetistirme
sezonunda yiiriitiilmiistiir. Calismada bitki materyali olarak 1 adet tritikale (Umranhanim), 1 adet iki sirali
. - N arpa (Sahin 91), 1 adet alti sirali arpa (Altikat), 1 adet ekmeklik bugday (Pehlivan) ve 1 adet makarnalik
Gelis Tarihi / Received: 26.01.2017 bugday (Firat-93) cesidi kullamlmistir. Arastirma Tesadiif Bloklar Deneme Desenine gore dort tekerrirli
Kabul Tarihi / Accepted: 22.03.2018 olarak kurulmustur. Arastirmada; bitki boyu, yesil ot verimi, kuru ot verimi, kuru otta ham protein (HP),
asit deterjanda c¢oziinmeyen lif (ADF), notral deterjanda ¢oziinmeyen lif (NDF), sindirilebilir kuru madde
(SKM), kuru madde tiiketimi (KMT) ve nispi yem degerlerine iliskin veriler ele alinmstir. Arastirmada tahil
turlerinin; bitki boylar 71,5-86,0 cm, yesil ot verimleri 1854,7-3140,6 kg da™!, kuru ot verimleri 520,4-767,1
kg da’!, kuru otta ham protein oranlan %11,2-12,5, ham protein verimleri 65,4-92,4 kg da’', ADF oranlan
%32,2-34,6, NDF oranlan %56,1-61,2, SKM oranlan %62,0-63,8, KMT oranlan %1,96-2,14 ve NYD 95,5-103,3
arasinda degisim gostermistir. incelenen kalite ozellikleri acisindan tahillarin birbirine yakin sonuglar

Anahtar Kelimeler:

ADF verdigi, verim ozellikleri acisindan ise tritikalenin on plana ciktigi goriilmustiir. Genel olarak calismada en
NDF yiiksek degerler, erken yapilan ekimlerden elde edilmistir. Bing6l kosullarinda ot amacli yapilacak tahil
NYD ekimlerinin Ekim ayimn 1 ile 15’i arasinda yapilmasi tavsiye edilmektedir.
Tritikale Comparison in Terms of the Herbage Yield and Quality of Some Cereal Species Grown
Bugday at Different Sowing Times
ABSTRACT
Keywords; This study was carried out during the growing season of 2015-2016 in order to determine the effect of
different sowing times on the yield and quality of some wheat, barley and triticale varieties grown in Bingol
ecological conditions. In the research; 1 triticale (Umranhanim), 1 two row barley (Sahin-91), 1 six row
ADF barley (Altikat), 1 bread wheat (Pehlivan) and 1 durum wheat (Firat-93) cultivars were used as plant
Barley material. The research was established as a randomized complete block design with four replications. In
NDF the study; plant height, green herbage yield, dry herbage yield, crude protein, crude protein yield, acid
detergent fiber (ADF), neutral detergent fiber (NDF), digestible dry matter (DDM), dry matter intake (DMI)
RFV and relative feed value (RFV) characteristics were investigated. On average in the results of research; plant
Triticale height, green herbage yield, dry herbage yield, crude protein, crude protein yield, acid detergent fiber
Wheat (ADF), neutral detergent fiber (NDF), digestible dry matter (DDM), dry matter intake (DMI) and relative feed

value (RFV) were ranged from 71.5 to 86.0 cm, 1854.7 to 3140.6 kg da-1, 520.4 to 767.1 kg da-1, 11.2 to
12.5%, 65.4 to 92.4 kg da-1, 32.2 to 34.6%, 56.1 to 61.2%, 62.0 to 63.8%, 1.96 to 2.14% and 95.5 to 103.3
respectively. From the perspective of the quality characteristics examined, it was seen that the cereals
gave close results and the triticales appeared to be in the foreground in terms of yield characteristics. In
generally, the highest values were obtained from early sowing dates. Therefore, it was concluded that the
best optimum sowing time in Bingol could be 1-15 October for herbage yields at cereal species.
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Giris

Ulkemizde kaba yem acig@ bulunmaktadir. Son yillarda
yapilan desteklemeler sayesinde tarla bitkileri icerisindeki
yem bitkileri yetistiriciligi oran %8-9 seviyelerine cikmis ise de
bu seviyenin Ulkemizdeki kaba yem acigin1 kapatamayacagi
aciktir. Bu nedenle kaba yem acigimizin kapatilmasi icin yem
bitkisi ekim alanlarinin genisletilmesi ve bu bitkilerin ekim
alanlarinin sinirli oldugu yerlerde ise alternatif yeni kaynaklara
ihtiyac vardir.

Bugday (Triticum aestivum, Triticum durum), arpa
(Hordeum vulgare), yulaf (Avena sativa), cavdar (Secale
cereale) ve tritikale (X Triticosecale) gibi kiicuk taneli tahillar,
daha cok taneleri icin yetistirilip insan gidas1 olarak
kullanilmalar yaninda ot olarak bicilip kaba yem olarak da
degerlendirilmektedir (Tan ve Serin, 1997). Kurak bolgelerde,
tahillar kuru ot uretimi amaci ile yetistirilebilir. Uygun devrede
bicilen ve kurutulan tahil kuru otlar1 iskembeli hayvanlar icin
iyi bir yem kabul edilir. Tahillardan tarla verimliligi ve bakima
bagli olarak dekara 500 kg’dan 1500 kg’a kadar kuru ot
alinabilir (Agikgoz, 2013). Tahillar vejetatif donemlerinde
hayvanlar icin cok lezzetli ve besleyicidir. icerisinde %15-35
ham protein vardir. Besin maddelerinin sindirilme oranlar1 %80
kadardir. Karotin miktar1 cok fazla, B vitamini ve mineraller
yonuinden zengin, seliiloz oram dustktir. Vejetatif devredeki
tahillar Gzellikle gen¢ hayvanlar ve siit sigirlan icin ¢ok
uygundur (Acikgoz, 2001).

Diinyanin bircok yerinde tahillarin dane ve kaba yem olmak
tzere iki farkli amagla vyetistiriciligi yapilmaktadir. Bu
calismanin amaglarindan biri tarih boyunca tahil yetistiriciligi
yapan Anadolu’da, tahillarin kaba yem kaynag1 olarak
degerlendirilmesi durumunda llkemizin kaba yem ihtiyacinin
kapatilmasina katki saglayacaginin diisiiniilmesidir.

Turkiye’de bugday uretimi 7 881 505 hektar alanda 22 692
610 ton ile birinci sirada, arpa uretimi 2 786 960 hektar alanda
8 046 649 ton ile ikinci sirada yer almaktadir. Tritikalenin ise

Cizelge 1. Bingol iline ait iklim verileri.*

37 206 hektar alanda 125 000 ton ile tane ve 7 657 hektar
alanda 90 529 ton ile yesil ot iiretimi yapilmaktadir (TUIK,
2016).

Dogu Anadolu Bolgesi sinirlan igerisinde bulunan Bingol
ilinin toplam arazi varligi 8 253 km2’dir. Bu alanin yaklasik
%53’unl  cayir-meralar, %7’sini de tanm alanlan
olusturmaktadir (Anonim, 2014). Bingdl ilinin tarim alanlarinin
%66’sinda tarla bitkileri yetistiriciligi yapilmaktadir. Tarla
bitkileri icerisinde de ulkemizin hemen hemen biitin illerinde
oldugu gibi Bingdl ilinde de en fazla ekim alam tahillara
ayrlmistir. Bingol ilinde 12 947 hektar alanda 35 478 ton ile
bugday uretimi, 1 093 hektar alanda 2 448 ton ile arpa liretimi
yapilmaktadir (TUIK, 2016).

Bingol ilinde tarla bitkileri icerisinde en c¢ok tahil
yetistiriliyor olmasina ragmen uygun ekim zamaninin tespitine
yonelik olarak bugline kadar herhangi bir calisma
yuritilmemistir. Bingol ilinde tahillarin ekim zamaninin tespit
edilmesi bu calismanin diger bir amacin teskil etmektedir.

Bundan hareketle bu calisma kapsaminda bugday, arpa ve
tritikale cesitlerinin kaba yem olarak ne tur verim ve kalite
ozelliklerine sahip olduklari ve bu ozelliklerin farkli ekim
zamanlarinda ne tiir degisiklikler gosterdigi ortaya konulmaya
calisilmstir.

Materyal ve Yontem

Bu arastirma, 2015-2016 yili yetistirme sezonunda Bingol
Universitesi Arastirma ve Uygulama Alanm’nda yiiriitiilmiistiir.
Arastirmada materyal olarak kullanilan Sahin-91 (iki siral
arpa), Altikat (alt1 sirali arpa), Pehlivan (ekmeklik bugday) ve
Firat-93 (makarnalik bugday) cesitleri GAP Uluslararasi
Tanmsal Arastirma ve Egitim Merkezi Midirligiinden,
Umranhanim (tritikale) cesidi ise Dogu Anadolu Tarimsal
Arastirma Enstitiisi Midurligiinden temin edilmistir.

Ortalama Sicaklik (°C)

Toplam Yagis (mm)

Nispi Nem (%)

Aylar uYo 2015 2016 uYo 2015 2016 uYo 2015 2016
Ocak 2,5 1,8 2,8 154,0 147,2 257.8 73,3 75,1 75,4
Subat 20,9 1,9 2,5 137,7 119,8 95,3 72,2 74,4 73,3
Mart 4,9 5,5 7,0 124,1 155,3 131,0 64,2 66,9 60,2
Nisan 10,9 10,7 14,0 103,8 66,7 46,8 61,2 60,1 43,4
May1s 16,2 16,4 16,3 66,8 21,2 66,2 55,8 53,9 57,4
Haziran 22,6 22,6 2,3 18,4 8,1 34,4 42,5 38,4 43,5
Temmuz 27,0 27,4 26,9 7.3 0,1 7.0 36,7 28,1 43,3
Agustos 26,8 27,1 - 5,4 0,6 - 36,8 30,8 -
Eylul 21,3 23,6 16,4 0,4 42,2 30,0

Ekim 14,2 14,4 70,3 18,9 58,9 68,6

Kasim 6,5 14,4 91,8 46,2 64,7 56,4

Aralik 0,2 1.3 i 121,8 219,1 70,7 58,6 :
Top./Ort. 12,3 13,9 12,3 917,8 803,6  638,5 56,6 53,4 56,6

UYO: Uzun Yillar Ortalamasi

Bingol Meteoroloji Mudirliginden temin edilen iklim
verileri Cizelge 1’de verilmistir. Cizelge 1’de goriildugi gibi

2015 yilinda yillik ortalama sicaklik 13,9 °C, hasadin yapildig
Temmuz ayina kadar 2016 yili sicaklik ortalamasi ise
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12,3°C’dir. 2015 yili toplam yagis miktarinin, uzun yillar yillik
toplam yagis miktarina gore daha disiik, 2016 yitinin ilk
yanisinda diisen yagis miktanmin ise 638,5 mm oldugu
goriilmektedir. Nispi nem degerinin 2015 yilinda %53,4, 2016
yilimin ilk yarisinda ise %56,6 oldugu goriilmiistiir. Sonug olarak,
Bingol ili icin 2015 yili ile 2016 yilinin ilk yarisinin uzun yillara
gore daha sicak, daha az yagisli ve yakin nem oranina sahip
oldugu soylenebilir.

Arastirmanmin  kuruldugu arazinin on farkli noktasindan
toprak ornekleri 0-30 cm derinlikten alimp kanstinlmistir. Elde
edilen temsili ornegin analizi, Bingdl Universitesi Ziraat
Fakiiltesi Toprak Bilimi ve Bitki Besleme Bolumi
Laboratuvarlarinda yapilmistir. Analiz sonuglar1 Sezen (1995)
ve Karaman (2012) tarafindan belirlenen sinir degerler esas
alinarak degerlendirilmistir. Calisma alanimin toprak yapisi
“tinl1”, pH’s1 “hafif asidik”, tuzluluk durumu “tuzsuz”, kirec
oran “az”, organik madde orani “az”, fosfor oran1 “orta” ve
potasyum orani “yeterli” olarak bulunmustur.

Cizelge 2. Tahil tiirlerine ait ekim, cikis ve hasat tarihleri.

. o ... Hasat
Ekim Tarihi  Cikis Tarihi Tarihi
Birinci ekim 01 Ekim 08 Ekim 14 Nisan
2015 2015 2016
ikinci ekim 11 Ekim 20 Ekim 29 Nisan
2015 2015 2016
Uciincii ekim 22 Ekim 30 Ekim 05 Mayis
¢incd 2015 2015 2016
Dordiincii 02 Kasim 10 Kasim 12 Mayis
ekim 2015 2015 2016

Deneme, Tesaduf Bloklari Deneme Desenine gore dort
tekerrurli kurulmustur. Denemede parsel boylar1 5 m, sira
arasi 20 cm ve her parselde 6 sirali olarak ekim yapilmistir.
Ekimde metrekareye 500 adet tohum gelecek sekilde tohumluk
kullanmlmistir. Denemeye ekim oncesi dekara saf madde
Uzerinden 4 kg azot (N) ve 8 kg fosfor (P,0s) glibresi verilmistir.
Daha sonra bitkilerin sapa kalkma doneminde dekara saf
madde Uzerinden 4 kg azotlu (N) giibre verilerek toplam verilen
azot miktart 8 kg da'a tamamlanmistir. Deneme kuru
sartlarda yurutulmustur. Arastirmada kullanilan tahil tiirlerinin
ekim, cikis ve hasat tarihleri Cizelge 2’de verilmistir.

Arastirmada; bitki boyu, her parselden rastgele secilen 10
bitki toprak yiizeyinden kilciklar dahil en ust noktasina kadar
olan kismi cm cinsinden oOlciilerek ve ortalamasi alinarak

hesaplanmistir. Bitkiler basaklandiktan sonra her parsel
bicilmistir. Bicilen bitkilerin yesil aksami tartildiktan sonra
elde edilen degerler dekara doniistiiriilerek yesil ot verimi
hesaplanmistir. Her parselden elde edilen yesil ot icerisinden
rastgele 0.5 kg’lik ornek alinarak kurutma dolabinda 48 saat 70
oC’de kurutulmustur (Anonim, 2016). Elde edilen kuru ot
degerleri daha sonra dekara verime donistiriilerek kuru ot
verimi hesaplanmistir.

Ham protein, asit deterjanda coziinmeyen lif (ADF) ve
notral deterjanda ¢oziinmeyen lif (NDF) oranlari, ogiitiilmiis
kuru ot orneklerinin NIRS cihazi yardimi ile analiz ettirilmesi
sonucu elde edilmistir. Analiz, Dicle Universitesi Bilim ve
Teknoloji Uygulama ve Arastirma Merkezi’nde yapilmistir. Ham
protein verimi, kuru ottaki ham protein oranlar dekara kuru
ot verimleri ile carpilarak elde edilmistir. Tespit edilen ADF ve
NDF yardimiyla sindirilebilir kuru madde (SKM= 88,9-(0,779 x
%ADF)), kuru madde tilketimi (KMT = 120 / %NDF) ve nispi yem
degeri (NYD = (SKM x KMT) / 1,29) hesaplanarak elde edilmistir
(Morrison, 2003).

Elde edilen veriler, her tur kendi icerisinde ekim zamani ve
tekerriir sayisi ile degerlendirilecek sekilde JMP istatistik paket
programi (SAS programina ait bir yaziim) yardimiyla dort
tekerriirli Tesadiif Bloklarn Deneme Desenine uygun olarak
analizi yapilmistir. Varyans analizi sonuclarina gore
istatistiksel olarak onemli ¢ikan faktor ortalamalar LSD testi
ile karsilastirilmistir (Kalayci, 2005).

Arastirma Bulgulan ve Tartisma

Farkli zamanlarda ekimi yapilan tahil tirlerine ait bitki
boyu, yesil ot verimi, kuru ot verimi, ham protein oran1 ve ham
protein verimine ait elde edilen sonuclar ve ortalamalar
Cizelge 3’te verilmistir.

Ekim zamanlannin tritikale, iki sirali arpa, ekmeklik ve
makarnalik bugdayda bitki boyunu istatistiksel olarak cok
onemli diizeyde (%1) etkiledigi, alt1 sirali arpada ise 6nemli
diizeyde (%5) etkiledigi goriilmektedir. Alt1 sirali arpa ve
makarnalik bugdayda en vyiksek bitki boyu lcilincii ekim
zamanindan elde edilirken, tritikale ve ekmeklik bugdayda en
yuksek bitki boyu ilk Ui¢c ekim zamanindan, iki sirali arpada ise
en yiiksek bitki boyu ilk ekim zamanindan elde edilmistir.
Tahillarin  bitki boylann 71,5-86,0 cm arasinda degisim
gostermis olup, ortalama bitki boylar tritikalede 80,2 cm, iki
sira arpada 86,0 cm, alt1 sirali arpada 78,6 cm, ekmeklik
bugdayda 72,4 cm ve makarnalik bugdayda ise 71,5 cm olarak
elde edilmistir. Tritikale ve arpalarin bugdaylara nazaran daha
yuksek bitki boyu verdikleri goriilmektedir.
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Cizelge 3. Farkli zamanlarda ekimi yapilan tahil tiirlerine ait bitki boyu (cm), yesil ot verimi (kg da-1), kuru ot verimi (kg da-1),

ham protein orani (%) ve ham protein verimleri (kg da-1).

Yesil Ot

Kuru Ot

Bitki Boyu .. .. HP Oran1  HP Verimi
Verimi Verimi
1.Ekim 82,8 a** 4393,3 a** 977,7 a** 14,2 a** 139,1 a**
Tritikale 2.Ek1:m 81,0 a 4466,7 a 963,0 a 12,5 b 120,5b
3.Ekim 81,1a 1976,7 b 511,9b 11,7b 59,6 c
4.Ekim 76,0 b 1725,6 b 490,7 b 10,3 ¢ 50,5 c
Ortalama 80,2 3140,6 735,8 12,2 92,4
1.Ekim 92,4 a** 3484,4 a** 1057,8 a** 13,1 139,2 a**
iki Sirali 2.Ekim 85,8 b 2235,6 b 666,9 b 11,4 75,8 b
Arpa 3.Ekim 86,1b 1791,1 ¢ 582,9bc 11,5 67,9 b
4.Ekim 79,7 c 1405,6 d 435,1 ¢ 12,5 54,3 b
Ortalama 86,0 2229,2 685,7 12,1 84,3
1.Ekim 75,4 bc* 3175,6 a** 626,6 a** 14,5 a** 90,6 a**
Alt1 Siral 2.Ekim 83,0 ab 2607,8 b 605,4 a 11,8 b 71,4b
Arpa 3.Ekim 83,7 a 1734,4 c 512,2 a 11,7 b 58,6 b
4. Ekim 72,3 c 1316,7 337,4b 12,1 b 40,9 c
Ortalama 78,6 2208,6 520,4 12,5 65,4
1.Ekim 81,7 a** 3777,8 a** 1225,2 a** 11,5 141,3 a**
Ekmeklik 2.Ekim 72,8 a 2692,2 b 867,0 b 11,7 101,1b
Bugday 3.Ekim 75,9 a 1783,1 ¢ 560,4 c 10,8 60,6 c
4.Ekim 59,1b 1455,6 d 415,8 c 10,7 447 c
Ortalama 72,4 2427,2 767,1 11,2 86,9
1.Ekim 63,3 c** 2162,2 a** 705,8 ab** 13,0 a* 91,4 a**
Makarnalik  2.Ekim 74,4 b 2147,8 ab 740,8 a 11,6 b 86,1 a
Bugday 3.Ekim 81,4a 1857,6 b 614,0 b 11,6 b 71,5b
4.Ekim 66,8 c 1251,1 ¢ 392,3c¢c 11,5b 44,8 c
Ortalama 71,5 1854,7 613,2 11,9 73,5

Ayni harfle gosterilen ortalamalar *)P<0,05 **)P<0,01 hata sinirlari icerisinde birbirinden farksizdir.

Tim tahil tirlerinde ekim zamanlarinin yesil ot verimi ve
kuru ot verimini ¢ok onemli diizeyde (%1) etkiledigi
goriilmektedir. Tritikalede ve makarnalik bugdayda en yiiksek
yesil ve kuru ot verimleri birinci ve ikinci ekim zamanindan, iki
sirali arpa ve ekmeklik bugdayda en yiiksek yesil ve kuru ot
verimleri ilk ekim zamanindan ve alti siral1 arpada en yiksek
yesil ot verimi birinci ekim zamanindan ve en yiiksek kuru ot
verimi ise ilk lic ekim zamanindan elde edilmistir. Tahillarin
yesil ot verimleri 1854,7-3140,6 kg da-1 arasinda degisim
gostermis olup, ortalama yesil ot verimi tritikalede 3140,6 kg
da-1, iki siral1 arpada 2229,2 kg da-1, alt1 siral1 arpada 2208,6
kg da-1, ekmeklik bugdayda 2427,2 kg da-1 ve makarnalik
bugdayda ise 1854,7 kg da-1 olarak elde edilmistir. Kuru ot
verimleri de 520,4-767,1 kg da-1 arasinda degisim gostermis
olup, ortalama kuru ot verimi tritikalede 735,8 kg da-1, iki
sirali arpada 685,7 kg da-1, alt1 sirali arpada 520,4 kg da-1,
ekmeklik bugdayda 767,1 kg da-1 ve makarnalik bugdayda ise
613,2 kg da-1 olarak elde edilmistir. Tritikale ve ekmeklik
bugdayin gerek yesil ot verimi gerekse de kuru ot verimi
acisindan yiksek sonuclar verdigi goriilmektedir.

Tritikalede yapilan calismalarda yesil ot verimi; Kaplan ve
ark., (2011) 2272,5-3300,0 kg da-1 ve Alp (2009) 1205,7-1490,9
kg da-1 olarak tespit etmistir. Elde edilen bulgular Kaplan ve
ark. (2011)’nin elde ettigi bulgular ile uyum icerisinde iken,

Alp (2009)’1n elde ettigi bulgulardan ise bir miktar yiiksek
cikmistir. Bu farklilik, bolge ekolojisinin ve kullanilan cesitlerin
farkliigindan kaynaklanmaktadir.

Tritikalede yapilan calismalarda kuru ot verimi; Ozer ve
Miilayim (2007) 1065,0 kg da-1, Alp (2009) 273,8-393,3 kg da-1
ve Kaplan ve ark. (2011) 836,4-1364,7 kg da-1 olarak tespit
etmislerdir. Elde edilen bulgular Kaplan ve ark. (2011)’nin elde
ettigi bulgular ile uyum icerisindeyken, Ozer ve Miilayim
(2007)’in elde ettigi bulgulardan diisiik ve Alp (2009)’in elde
ettigi bulgulardan ise yiiksek ctkmistir. Yesil ot verimi ile ilgili
ortaya cikan farkliliklar dogrudan kuru ot verimini de
etkilemektedir.

iki siral1 arpa ve ekmeklik bugdayda ekim zamanlarinin ham
protein oranm Uzerinde istatistiksel olarak bir etkisinin
olmadig1, tritikale ve alt1 sirali arpada cok onemli diizeyde
(%1), makarnalik bugdayda ise 6nemli diizeyde (%5) etkisinin
oldugu goriilmektedir. Tim tahillarda ekim zamanlarinin ham
protein verimi Uzerinde etkisinin cok onemli diizeyde (%1)
oldugu ve gerek ham protein orani gerekse de ham protein
verimi acisindan en yiksek sonuclarin ilk ekim zamanlarindan
alindig1 goriilmektedir. Ham protein oranlan %11,2-12,5
arasinda degisim gostermis olup, ortalama ham protein oranm
tritikalede %12,2, iki sirali arpada %12,1, alt1 sirali arpada
%12,5, ekmeklik bugdayda %11,2, makarnalik bugdayda ise
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%11,9 olarak elde edilmistir. Ham protein verimleri ise 65,4-
92,4 kg da-1 arasinda degisim gostermis olup, ortalama ham
protein verimi tritikalede 92,4 kg da-1, iki sirali arpada 84,3 kg
da-1, alt1 sirali arpada 65,4 kg da-1, ekmeklik bugdayda 86,9
kg da-1 ve makarnalik bugdayda ise 73,5 kg da-1 olarak elde
edilmistir. Ham protein verimi, kuru ot verimi ile dogrudan
iliskili oldugundan kuru ot veriminin yiiksek oldugu cesitlerde
ve ekim zamanlarinda ham protein verimlerinin de yiiksek
ciktig1 goriilmektedir.

Kuru otta ham protein oran ile ilgili olarak; tritikalede
Kaplan ve ark. (2011) %6,93-%10,67, bugdayda Tolu ve ark.
(2013) %4,9-14,8, bugdayda Cacan ve ark. (2017) %10,60-12,85
ve Yolcu (2008) arpada %12,94-14,54, bugdayda %13,11 olarak
tespit etmistir. Elde edilen bulgular, arastirmacilar tarafindan
elde edilen bulgular ile benzerlik gostermektedir.

Yolcu (2008) ham protein verimini arpada 39,42-40,26 kg
da-1, bugdayda 21,26 kg da-1, Kaplan ve ark. (2011) tritikalede
ham protein verimini 67,59-114,15 kg da-1 araliginda tespit
etmislerdir.

Asit deterjanda cozinmeyen lif (ADF), notral deterjanda
coziunmeyen lif (NDF), sindirilebilir kuru madde (SKM), kuru
madde tiiketimine (KMT) ait oranlar ile nispi yem degerlerine
(NYD) ait elde edilen sonuclar ve ortalamalar Cizelge 4’te
verilmistir.

ADF ve NDF bitki hiicre duvarini olusturan bilesikler olup,
bu parametrelerin yiiksekligi yemin sindirimini diisiirdiigiinden
bu parametrelerle ilgili oranlarin disiik olmasi istenilmektedir.
iki siral1 arpa ve alt1 sirali arpada ekim zamanlarinin ADF, NDF,
SKM ve KMT oranlar ile NYD lzerinde istatistiksel olarak bir
etkisinin olmadig1 goriilmektedir. Tritikale, makarnalik
bugdayda ekim zamanlarinin ADF oranini ¢ok 6nemli diizeyde

(%1), ekmeklik bugdayda ise onemli diizeyde (%5) etkiledigi
gorulmektedir. Tritikalede en dusiik ADF oram birinci ve ikinci
ekimden, ekmeklik bugdayda ikinci ekimden ve makarnalik
bugdayda ise birinci, liclincii ve dordiincii ekimlerden elde
edilmistir. ADF oranlan %32,2-34,6 arasinda degisim gdstermis
olup, ortalama ADF oran tritikalede %34,4, iki sirali arpada
%32,2, alt1 sirali arpada %33,6, ekmeklik bugdayda %34,6,
makarnalik bugdayda ise %33,8 olarak elde edilmistir.

Tritikale, ekmeklik ve makarnallk bugdayda ekim
zamanlarinin NDF oranin1 ¢cok onemli diizeyde (%1) etkiledigi
gorulmektedir. Tritikalede en diisiik NDF orani ilk iki ekimden,
ekmeklik bugdayda ikinci ekimden ve makarnalik bugdayda ise
Ucuncli ekimden elde edilmistir. NDF oranlan %56,1-61,2
arasinda degisim gostermis olup, tritikalede %57,2, iki sirali
arpada %57,5, alt1 sirali arpada %61,2, ekmeklik bugdayda
%56,1 ve makarnalik bugdayda ise %57,0 olarak elde edilmistir.

Farkli ekim zamanlarinin SKM oraninmi tritikale ve
makarnalik bugdayda cok onemli diizeyde (%1), ekmeklik
bugdayda 6nemli diizeyde (%5), KMT oranini ve NYD’yi ise hem
tritikale hem de ekmeklik ve makarnalik bugdayda ¢ok énemli
diizeyde (%1) etkiledigi goriilmektedir. SKM ve KMT oranlari ile
NYD agisindan tritikalede en yiiksek degerler birinci ve ikinci
ekim zamanindan, ekmeklik bugdayda ikinci ekim zamanindan,
makarnalik bugdayin ise iclincii ekim zamanindan elde edildigi
gorilmektedir. Tahillara ait SKM oranlarn %62,1-63,8, KMT
oranlari %1,96-2,14 ve nispi yem degeri ise 95,5-103,3 arasinda
degisim gosterdigi goriilmektedir. Ortalama NYD tritikalede
101,5, iki sirali arpada 103,3, alti1 sirali arpada 95,5, ekmeklik
bugdayda 102,8 ve makarnalik bugdayda 102,2 olarak elde
edilmistir. Nispi yem degeri acisindan tahil tiirlerinin birbirine
yakin sonuclar verdigi goriilmektedir.

Cizelge 4. Farkli zamanlarda ekimi yapilan tahil tiirlerine ait ADF, NDF, SKM ve KMT oranlari (%) ile nispi yem degerleri.

ADF NDF SKM KMT NYD
1.Ekim 33,7b* 54,2 b** 62,7 a** 2,22 a** 107,7 a**
Tritikale 2.Ek1:m 32,4b 54,5 b 63,6 a 2,20 a 108,6 a
3.Ekim 36,0 a 60,6 a 60,9 b 1,98 b 93,4b
4.Ekim 35,5a 59,3 a 61,3b 2,03b 96,2 b
Ortalama 34,4 57,2 62,1 2,11 101,5
1.Ekim 31,9 56,3 64,1 2,13 106,1
iki Siral 2.Ekim 33,6 58,5 62,7 2,05 99,7
Arpa 3.Ekim 32,4 58,5 63,7 2,05 101,3
4.Ekim 31,0 56,9 64,8 2,11 106,0
Ortalama 32,2 57,5 63,8 2,09 103,3
1.Ekim 32,9 60,3 63,3 1,99 97,8
Alt1 Sirali 2.Ekim 34,1 62,0 62,4 , 93,7
Arpa 3.Ekim 34,3 62,2 62,2 1,93 93,0
4.Ekim 33,0 60,5 63,2 1,98 97,3
Ortalama 33,6 61,2 62,8 1,96 95,5
1.Ekim 34,8 a* 56,7 a** 61,8 b* 2,12 b** 101,4 b**
Ekmeklik 2.Ekim 33,4b 54,8 b 62,9 a 2,19 a 106,8 a
Bugday 3.Ekim 34,7 a 56,5 a 61,9b 2,12 b 101,9 b
4.Ekim 35,4a 56,4 a 61,3b 2,13b 101,1b
Ortalama 34,6 56,1 62,0 2,14 102,8
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Cizelge 4 (devami)

1.Ekim 33,5b* 57,4 a* 62,8 a** 2,09 b** 101,7 b**
Makarnalik  2.Ekim 35,8 a 58,2 a 61,0b 2,06 b 97,6 c
Bugday 3.Ekim 32,9b 54,7 b 63,3 a 2,19 a 107,6 a

4.Ekim 33,1b 57,7 a 63,2 a 2,08 b 101,9 b

Ortalama 33,8 57,0 62,6 2,11 102,2

Ayni harfle gosterilen ortalamalar *)P<0,05 **)P<0,01 hata sinirlan icerisinde LSD testine gore birbirinden farksizdir.

Bugdayda ADF oranini Sehu ve ark. (1996 ve 1998) sirasiyla
%58,4 ve %51,2, Denek ve ark. (2014) %51,0, Akar (2015) %21,2-
25,3; tritikalede ADF oranini Kaplan ve ark. (2011 ve 2015)
sirastyla %31,7-36,5 ve %32,9-44,6 araliginda, Keles (2014)
%27,0; arpada ADF oranim Sehu ve ark. (1996 ve 1998) sirasiyla
%47,3, ve f%45,3, baz1 tahillarda ADF oranin1 Canbolat (2012)
%24,9-32,6 oranlarinda tespit etmislerdir. Elde edilen bulgular;
Kaplan ve ark. (2011), Canbolat (2012) ve Kaplan ve ark. (2015)
tarafindan elde edilen bulgular ile uyum icerisindeyken, Sehu
ve ark. (1996 ve 1998) ve Denek ve ark. (2014) tarafindan elde
edilen bulgulardan disiik, Keles (2014) ve Akar (2015)
tarafindan elde edilen bulgulardan ise bir miktar yiiksek elde
edilmistir.

Bugdayda NDF oranini Sehu ve ark. (1996 ve 1998) sirasiyla
%60,6 ve %84,04, Denek ve ark. (2014) %79,05, Akar (2015)
%41,0-47,3; tritikalede NDF oranimi Kaplan ve ark. (2011 ve
2015) swrasiyla %40,07-49,27 ve %63,72-78,47, Keles (2014)
%16,0; arpada NDF oranini Sehu ve ark. (1996 ve 1998) sirasiyla
%58,7 ve %85,89, bazi1 tahillarda NDF oranin1 Canbolat (2012)
%46,6-55,9 oranlarinda tespit etmislerdir. Elde edilen bulgular;
Sehu ve ark. (1996) ve Canbolat (2012) tarafindan elde edilen
bulgular ile uyum icerisindeyken, Sehu ve ark. (1998), Denek
ve ark. (2014) ve Kaplan ve ark. (2015) tarafindan elde edilen
bulgularindan dusuk, Kaplan ve ark. (2011), Keles (2014) ve
Akar (2015) tarafindan elde edilen bulgulardan ise bir miktar
yiksek ¢cikmistir.

Elde edilen ADF ve NDF ile ilgili bulgulann, diger
arastirmacilar tarafindan elde edilen bulgulardan bir miktar
farkli ¢ikmasinin nedeni hasat zamani ile ilgilidir. Erken
hasatlarda ADF ve NDF oranlarnn daha disuk, gec yapilan
hasatlarda ise bu oranlar daha yiiksek cikmaktadir.

Yavuz (2005) tarafindan SKM orani %44,4 ve Kaplan ve ark.
(2015) tarafindan tritikalede SKM oram %54,1-63,2 araliginda
tespit edilmistir. Elde edilen bulgular, Kaplan ve ark. (2015)
tarafindan elde edilen bulgular ile uyum icerisindeyken, Yavuz
(2005) tarafindan elde edilen bulgulardan yiiksek ¢ikmistir.

Kaplan ve ark. (2015) tritikalede KMT oranim %1,5-1,8,
Canbolat (2012) KMT oranmim bugdayda %2,4, arpa ve
tritikalede %2, 3 olarak tespit etmislerdir. Elde edilen bulgular,
Canbolat (2012) tarafindan elde edilen bulgular ile uyum
icerindeyken, Kaplan ve ark. (2015) tarafindan elde edilen
bulgulardan bir miktar yiksek ¢cikmistir.

Kaplan ve ark. (2015) tritikalede nispi yem degerini 64,1-
89,3, Canbolat (2012) tritikalede nispi yem degerini 116,1,
bugdayda nispi yem degerini 125.7 ve arpada nispi yem

degerini 114.8 olarak tespit etmislerdir. Elde edilen bulgular,
Kaplan ve ark. (2015) tarafindan elde edilen bulgularindan
yuksek, Canbolat (2012) tarafindan elde edilen bulgularindan
ise duslik olarak elde edilmistir.

SKM, KMT ve NYD ile ilgili degerler ADF ve NDF oranlarinin
yardim ile hesaplanarak elde edilen degerler oldugundan,
yapilan calismalar arasinda ADF ve NDF oranlan ile ilgili olarak
ortaya c¢ikan farkliliklar dogrudan SKM, KMT ve NYD oranlarinin
da farkli ctkmasina neden olmaktadir.

Sonuc ve Oneriler

Genel olarak calismada, birinci ve ikinci ekim zamanlarinda
yapilan ekimlerden daha iyi sonuglar alindigi goriilmektedir.
Dolayisiyla bu calisma, Bingol ve benzeri ekolojik kosullara
sahip bolgelerde ot amacli yapilacak tahil ekimlerin Ekim
ayinin 1 ile 15’i arasinda yapilmasi yonunde fikir vermektedir.

Bitki boyu, yesil ot verimi, kuru ot verimi ve ham protein
verimi gibi verim ozellikleri agisindan tahillar arasinda
tritikalenin iyi sonuclar verdigi; HP, ADF, NDF, SKM, KMT ve
NYD gibi kalite kriterleri acisindan ise tahillarin birbirine yakin
ve hayvan beslemede imitvar sonuclar verdigi goriilmektedir.
Uygun zamanda ekimi ve bicimi yapilan tahillarin verim ve
kalite acisindan iyi sonuclar verebilecegi ve tahillarin bu
yoniiyle degerlendirilmesi durumunda iilkemizin kaba yem
aciginin kapatilmasinda katki saglayabilecektir.
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Giris

Turkiye’de niifus surekli artmakta, bu nufusu besleyen
tarim arazileri ise sanayilesme, kentlesme, turizm, baraj ve
ulastirma amacli olarak kullamldigr icin giin gectikce
azalmaktadir.

Turkiye’de arazinin sinirli olmasi, araziye olan talep ve
enflasyona bagli olarak arazi degerlerinde yore, bolge ve lilke
diizeyinde degisme olmaktadir. Arazi degerlerindeki
degismenin yonu ve blylkligli bircok faktore bagli olarak
degismekte, fiyatlar stabil olmamaktadir (Tanrivermis vd
2008).

Kamu sektori, ihtiyact oldugunda tarim arazilerini
kamulastirma suretiyle ele gecirmektedir (Oguz ve Unal 2004).
Kamulastirma, alim-satim, veraset, irtifak hakki, zarar-ziyan
gibi amaclarla yapilmakta, kamu ve ozel yatinmlarda arazi ile
ilgili sorunlarin ¢oziimi icin arazi degerinin bilinmesi
gerekmektedir. Tarimsal arazilerin degerinin tespit edilmesi
kiymet takdiri ile ilgilidir ve Tiurkiye’de giincel konular
arasinda yerini muhafaza etmektedir (Aydin ve Akay 2008).

Kiymet takdiri (veya deger bicme), genel ekonominin bir
dali olarak mal, gelir ve haklara deger bicme islemidir (Giilten
1994). Tarimsal kiymet takdiri ise tanimsal mal, gelir ve
haklara deger bicme islemidir (Mdlayim 2001). Kiymet
takdirinde kullanilan cesitli metotlar vardir. Bunlar; Piyasa
degeri yontemi, maliyet yontemi, gelirlerin kapitalizasyonu
yontemi, ikame fiyat1 yontemi, transformasyon (donusum)
fiyat1 yontemi ve tamamlayici kiymet yontemidir (Glilten 2001;
Milayim 2001; Rehber 2008).

Kamulastirmalar, Anayasaya uygun bir sekilde diizenlenmis
bulunan 1983 tarih ve 2942 sayili Kamulastirma Kanununa gore
ve 2001 tarih ve 4650 sayili Kanunda yapilan duzenlemelere
gore yapilmaktadir. 2942 sayili kanunun 11. maddesine gore
arazilerin kamulastirma bedellerinin takdirinde gelirlerin
kapitalizasyonu metodunun kullanilmasi zorunludur (Anonim
1983; Tanrivermis vd 2008).

Kapitalizasyon, elde edilecek biitiin gelirlerin, belli bir
zamandaki kiymetlerine cevrilerek birlestirilmesi islemidir.
Gelirlerin kapitalizasyonu metodu ise bir mala, onun gelirini
esas alarak kiymet takdir etme usuludiir. Bu metot genellikle
devamli gelir saglayan iktisadi degerler (arazi, bina vs) icin
kullamlir (Gulten 1994; Gulten 2001). Gelirlerin Kapitalizasyon
metodu uygulanirken kullanilacak rant ile kapitalizasyon
oraninin tespiti (K=R/f) cok glic ve onemli bir husustur.
Kapitalizasyon oraninin tespitinde arazinin satis fiyat1 ve
gelirinin dikkatli bir sekilde hesaplanmasi gerekmektedir.

Herhangi bir bolgedeki bir arazi parcasinin kiymetinin
tespit edilebilmesi icin yapilmasi gereken kapitalizasyon orani
tespit calismalan bolgesel bazda olmaktadir. Bu nedenle,
kiymet takdiri yapilirken en fazla guclik kapitalizasyon
oraninin belirlenmesinde ortaya cikmaktadir. Kapitalizasyon
oranindaki c¢ok az degismeler bile bir arazi parcasinin
kiymetinin blyik oOlclide artmasina ya da azalmasina sebep
olmaktadir (Birinci, 1997). Turkiye’de kapitalizasyon oranlan

illere gore %1,5-%12 arasinda degismektedir. Genel olarak
kapitalizasyon oram ozellikle tanm arazisinin kit oldugu
Karadeniz, Ege ve Akdeniz Bolgelerinde %3-5 arasinda iken
arazi miilkiyetinin givenirligi ile ilgili cesitli sorunlarin
bulundugu ve dolayisiyla araziye olan talebin, diger illere
oranla goreli olarak disiik oldugu Dogu ve Giineydogu
Bolgelerinde bu oran oldukca yiksek bulunmaktadir
(Tanrivermis 2000).

Kapitalizasyon orani stabil bir katsay1 olmayip zamanla
degisebilmektedir. Herhangi bir bolgede olumlu gelismeler
orani diisurir iken olumsuz gelismeler orani
ylkseltebilmektedir. Arastirma bolgesi olarak secilen Agn
ilinde benzer bir calismaya rastlanmamistir. Bu bolgede bu tip
bir calismanin yapilmas1 konu ile ilgilenenlere onemli bir
kaynak teskil edebilecektir. Zaman icerisinde aym veya yakin
yerlerde vyapilacak calismalarda karsilastirma imkam
verecektir. Bu calismada Agn ili merkez ilcede sulu tarla, kuru
tarla ve cayrr arazilerinde kapitalizasyon oraninin tespiti
amaclanmistir.

Materyal ve Yontem
Materyal

Agn ili merkez ilce arastirma bolgesini olusturmustur. Agr
ili merkez ilcede 100 koy bulunmaktadir (Anonim 2017). Bu 100
koy icerisinden gayeli olarak bdlgeyi temsil edecek 50 koy
secilmistir. Secilen 50 koy Agr1 merkez ilcenin timiinii temsil
edecek yerleskeye gore secilmistir.

Arastirmanin birincil verileri Agn ili merkez ilceye bagh
olan 50 kdy muhtar ile yliz yiize yiritiilen koy anket formu
calismasindan elde edilmistir. Konuyla ilgili yapilmis ulusal ve
uluslararas1 calismalar ve raporlar ile Gida, Tarim ve
Hayvancilik il Miidiirliigti kayitlan ikincil veri kaynaklarim
olusturmustur. Calisma, 2013 yil1 verilerine gore yapilmistir.

Yontem

Kapitalizasyon orani, birim basina (bir dekar) arazinin
ortalama net geliri tespit edilip ortalama arazi satis fiyatina
oranlanmasi ile hesaplanmistir. Kapitalizasyon oran1 mal sahibi
tarafindan isletilen arazilerde sulu tarla, kuru tarla ve cayir
olarak hesaplanmistir. Kapitalizasyon oraninin tespitinde
formil 1 kullamlmistir (Birinci 1997; Giilten 2001; Milayim,
2001; Kilic 2011).

f : Kapitalizasyon orani
R: Arazi Rant1 (Net Gelir)
K: Arazi Satis Degeri

Arastirma bolgesindeki koylerde kuru tarla, sulu tarla ve
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cayir arazi miktarlan ile bitkisel bazda uretilen uriinlerin ekilis
alanlan, liretim ve verim degerleri anketlerle elde edilmistir.
Uriinlerin satis fiyatlari ve iiretim masraflar Agn Gida, Tarim
ve Hayvancilik il Miidiirligii kayitlarindan alinarak hesaplama
yapilmistir (Anonim 2013).

Arazi rant1 (net gelir), Urinlin ana ve yan gelirleri
toplamindan (yani Gayri Safi Uretim Degerinden) o iiriin icin
yapilan uUretim masraflart  toplamimin  dusulmesi ile
hesaplanmistir. Bolgede Uretilen tum drunler icin bu
hesaplama yapilip 1 dekar arazide bitkisel liretim ortalama net
geliri hesap edilmistir.

Arazi satis bedelleri anketlerle elde edilmistir. Koy anket
formlar1 doldurulurken muhtarlardan yorelerinde arazi satisi
oldugunda 1 dekar sulu tarla, kuru tarla ve cayir arazinin kag
t’ye satildigi sorulmus, bu beyanlara gore ortalama deger
belirlenmis ve hesaplamalarda kullamlmistir. Arazilerin alim-
satiminin cok sik olmamasi, akrabalar arasinda alim-satimin
yaygin olmasi, cesitli sebeplerden dolay1 (ipotek, rehin,
trampa, huzursuzluk vs) alim-satim bedelinin dusik
gosterilmesi gibi nedenlerle arazilerin gercek degerleri resmi
kayitlara cok yansimamaktadir. Bu nedenle muhtarlarin
beyanlarinin  bolge ortalamasint daha ¢ok yansitacag
varsayilmistir.

Kapitalizasyon oranin disiik c¢ikmas1 arazi degerini
ylkseltmekte, yilksek c¢ikmast ise arazi degerini
distirmektedir. Kapitalizasyon oranina etki ederek onun

artmasina ve azalmasina etki eden faktorler asagida
siralanmistir (Glilten 2001, Birinci 1997).
Azalmaya Etki Eden Artmaya Etki Eden
Faktorler Faktorler

e Sehir veya e Sehir veya
ilceye yakin ilceye uzak
olma olma

e Sehir veya ilce e Sehir veya ilce
nufusunun niifusunun
fazlalig azligr

e Ulasim e Ulasim yollarina
yollarina uzaklik
yakinlik

e Ulasim e Ulasim zorlugu
kolayligi

o lyisaglik e Koti saglik
kosullan kosullan

e Varsa binalarin e Varsa binalarin
iyi durumda kotli durumda
olmasi olmasi

e Arazinin tek bir e  Arazinin ¢ok
parcadan parcadan
olusmasi olusmasi

e Topragin e Topragin
biciminin biciminin
diizgiin olmasi diizgiin

olmamasi
e Canve mal e Canve mal
glivenliginin glivenliginin
olmasi olmamasi
e Serbestce e  Serbestce alinip
alinip satilamamasi

satilabilmesi

e Araziden e Araziden
kadastro kadastro
gecmis olmasi gecmemis

olmasi

e  Minavebenin e  Minavebeyi
kolaylikla degistirmenin
degismesi glic olmasi

e Sulu ise sulama e  Sulu ise sulama
kolaylig zorlugu

Yorede kuru tarla arazilerde genelde “hububat - nadas -
hububat”, sulu tarla arazilerde ise “hububat - enddistri
bitkileri - yem bitkileri” veya “hububat - yem bitkileri -
hububat” miinavebe sistemleri yaygin olarak kullanilmaktadir.
Bu calismada yorede gecerli miinavebe sistemleri esas
alinmstir.

Arastirma Bulgulan ve Tartisma

Anketler sonucunda Agr ili merkez ilcede 2003 yilinda koy
basina ortalama niifus 605 kisi iken 2013 yilinda 510 kisi olarak
belirlenmistir. Yorede dogum oraninin yilksek oldugu
bilinmesine ragmen koy basina diisen ortalama niifus
miktarinda onemli diisiis oldugu goriilmektedir. Bunun en
onemli nedeni kirsaldan kente ve Dogudan Batiya (ya da
sanayilesmenin gelistigi bolgelere) onemli bir goclin olmasidir.

Ozellikle 1984 yilindan sonra (Tiirkiye’nin Dogu ve
Giineydogu Anadolu bolgelerinde) ortaya cikan ve zaman
zaman siddetini artiran teror olaylarinin dogrudan veya dolayli
etkileri sonucu goc¢ artmistir. Bolgede gerceklesen teror
olaylari, basta kirsal yerlesmelerdeki giivenligin saglanmasin
glclestirmis ve kirsal yasam derinden etkilemis ve daha da
zorlastirmistir.  Can giivenliginin olmamasi ve ekonomik
faaliyetlerin yapilamamasi, ozellikle kir nifusunu bulunduklan
yerden koparip, yer yer blyik kitleler halinde, bolgede daha
guvenilir olan kentlere goc etmeye zorlamistir (Kaya 2013).

Agn ili merkez ilce koylerinde ortalama hane sayis1 60,
tanmla ugrasan hane sayisi ise 57 olarak hesaplanmistir.
Ailelerin bir kismi sehirde ikamet etmelerine ragmen kdyde
mevsimsel olarak tarimsal faaliyet yapmaktadirlar. Koyde
ikamet eden ailelerin bir kismi ise tarimsal faaliyetle
ugrasmamakta, tarim dis1 sektorlerde calisarak gecimini
saglamaktadir. Bu aileler kente yakin kdylerde oturmakta ve
guinliik gelis gidis yapmaktadirlar.

Agn ili merkez ilce koylerinde tarimsal faaliyette bulunan
isletmelerin %68,42’si bitkisel ve hayvansal uretimi birlikte
yapan karma isletmelerdir (Cizelge 1). Yoredeki isletmelerin
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bilyiik bir cogunlugu gecimlik aile isletmeleridir.

Cizelge 1. Koy basina tarimsal faaliyette bulunan
isletmelerin ortalama dagilimi.
Say1 o
(adet) %
;adece Bitkisel Uretim Yapan 10 17,54
Isletmeler
$adece Hayvancilik Yapan 8 14,04
Isletmeler
Bitkisel ve Hayvansal Uretimi
birlikte Yapan Isletmeler 39 68,42
Toplam isletme Sayis1 57 100,00

Agn ili merkez ilce koylerinde ortalama arazi varliginin
%68,56’s1 tarla arazisi vasfinda, %27,84’u cayir arazisi, %3,60’1
ise diger arazi vasfina girmektedir (Cizelge 2). Diger arazileri
koy yerlesim vyeri, agacliklar, cok kiiclik bahceler vs
olusturmaktadir. Cayir arazisi alanin yiksek cikma nedeni,
mera vasfinda olup ot bicimi yapilan alanlarinda cayir arazisi
olarak dikkate alinmasindan kaynaklanmaktadir.

Cizelge 2. Koy basina ortalama arazi varlig1 ve dagiimi.

Arazi Varligh Alan (da) %
Tarla Arazisi  Kuru 1123 17,23
Sulu 3346 51,33
Cayir 1815 27,84
Diger 235 3,60
Toplam 6 519 100,00

Agn ili merkez ilce koylerinde tarla arazilerinde en cok
%33,83 ile bugday ekilmektedir (Cizelge 3). Bolgedeki tiim
koylerde bugday, arpa ve yonca ekimi yapilmaktadir. Koylerin
ortalama olarak yaklasik %23,00’{ fig, %58,00’i seker pancar
ekmemektedir. Bu nedenden dolay1 kdy basina ortalama fig ve
seker pancan alanlar1 dusuk cikmistir.

Cizelge 3. Koy basina tarla arazisinin urinlere gore
ortalama dagilimi.

Yetistirilen Uriinler Alan (da) %
Bugday 1512 33,83
Arpa 1174 26,27
Yonca 1184 26,50
Fig 467 10,45
Seker Pancan 132 2,95
Toplam 4 469 100,00

2013 yilinda Agn ili merkez ilce koylerinde kuru tarla, sulu
tarla ve cayir arazilerinde ortalama net gelirler cizelge 4, 5 ve
6’da verilmistir.

Cizelge 4. Agn ili merkez ilce koylerinde kuru tarla arazilerinde ortalama net gelir.

Yetistirilen Ana Uriin Yan Uriin Gayrisafi Uretim® Net
Uriinl . Geli
raner Verim* Fiyat! Verim? Fiyat! Uretim Masrafi elr
) ) ) S (t da')
(kgda') (bkg') (kgda’) (£ kg") Degeri
Bugday 195 0,75 290 0,45 276,75 196,35 80,40
Arpa 185 0,70 280 0,45 255,50 190,63 64,87
Nadas 0,00 17,00 -
17,00
Bir dekar kuru tarla araziden elde edilen yillik ortalama net 177,42 134,66 42,76

gelir

*Bir uretim kolunun ana ve yan uriinleri toplamindan elde edilen gelirdir.

t Agr1 Gida, Tarim ve Hayvancilik 11 Miidiirliigii kayitlarindan alinmistr.
t Anketlerle elde edilmistir.
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Cizelge 5. Agn ili merkez ilce koylerinde sulu tarla arazilerinde ortalama net gelir.

Ana Uriin Yan Uriin

Gayrisafi . Net
YUt:;isIclrrilen Verim? Fiyat!  Verim? Fiyat!  Uretim 323:1121 Gelir
(kgda') (tke') (kgda’) (bkg') Degeri* (£ da)
Bugday 230 0,75 350 0,45 330,00 236,50 93,50
Arpa 220 0,70 330 0,45 302,50 234,08 68,42
Yonca 750 0,55 412,50 340,00 72,50
Fig 600 0,35 210,00 178,75 31,25
Seker Pancan 3970 0,15 595.50 502,70 92,80
:ti?r"sekar sulu tarla araziden elde edilen yillik ortalama net 370.10 298.41 71.69
Cizelge 6. Agr ili merkez ilce koylerinde cayir arazilerinde yillik ortalama net gelir.
Yetistirilen Ana Uriin Yan Uriin Gayrisafi Uretim! Net Gelir
Urtinter Verim2  Fiyat'!  Verim?  Fiyat!  Uretim Masraft ¢ 4a1)
(kgda') (tkg") (kgda') (kg Degeri*
Cayir 385 0,50 192,50 121,00 71,50

2013 yiinda Agn ili merkez ilceye bagli koylerde miilk
isletmeciligi seklinde isletilen kuru tarla, sulu tarla ve cayir
arazilerinde satis degeri’ sirasiyla 750, 1350 ve 1130 t/da
olarak tespit edilmistir. Kapitalizasyon orani, arazi yillik
ortalama net geliri ortalama satis fiyatina oranlanarak
bulunmus ve asagida gosterilmistir.

Kuru Tarla Arazilerinde Kapitalizasyon Orani;

f :@=0.0570=%S.70 (2)
750
Sulu  Tarla  Arazilerinde  Kapitalizasyon  Orani;
71.69
f =———=0.0531=%"5.31 (3)
1350
Cayir Arazilerinde Kapitalizasyon Orani;
f= 71.50 =0.0633 =%6.33 (4)
1130

Agn ili merkez ilceye bagli kdyler sehir merkezine ve ulasim
yollarina yakin oldugundan dolay1 kolaylikla alinip satilmakta
ve dolayisiyla kapitalizasyon oram dusuk ¢ikmaktadir.
Arastirma bolgesinde cayir arazisi diye adlandinlan arazilerin
bir kismm mera vasfindadir. Bu alanlarda ot bicimi yapilmakta
fakat ot verimi cok yiksek olmamaktadir. Bundan dolay:
ortalama cayir otu verimi yiksek seviyede cikmamistir. Bu
durumda cayir arazilerinin kapitalizasyon oranminin tarla
arazilerine gore yuksek ¢cikmasina neden olmustur.

¥ Anketlerle elde edilmistir. Metot kisminda ayrintili aciklanmistir.

Keskin (1994) tarafindan Eskisehir ili tarla arazilerinde
yapilan bir arastirmada mulk sahibi tarafindan isletilen kuru ve
sulu tarla arazilerinde ortalama kapitalizasyon faiz oran1 %6,92
ve %7,84 olarak bulunmustur. Sayili ve Esengin (1996)
tarafindan yapilan bir calismada Tokat ili Kazova yoresinde
milk isletmelerinde kuru ve sulu tarla arazilerinde
kapitalizasyon oranm %3,31 ve %3,88 olarak saptanmistir. Birinci
(1997) tarafindan yapilan calismada Erzurum ve Erzincan
illerinde mal sahibi tarafindan isletilen tarla arazilerinde
kapitalizasyon faiz oram kiracta sirasiyla %10,94 ve %7,59,
suluda swrasiyla %11,96 ve %8,48 olarak tespit edilmistir.
Engindeniz (2001) tarafindan Beydag Baraji Gol Alaninda kalan
sulu tarnim arazilerinde kapitalizasyon faiz oranin %4,48 olarak
hesaplamistir. Aktas ve Akay (2001) tarafindan Tokat ili Niksar
Ovasinda yapilan arastirmada mal sahibi tarafindan isletilen
sulu tarla arazilerinde kapitalizasyon faiz oran1 %5,90 olarak
hesaplanmistir. Ayrica Akay ve arkadaslan (2001) tarafindan
Tokat ili Erbaa Ovasinda mal sahibi tarafindan isletilen kuru ve
sulu tarla arazilerinde kapitalizasyon faiz oranm %3,41 ve %5,24
olarak bulunmustur. Oguz ve Unal (2004) Konya ili Cumra ilcesi
sulu tarim arazilerinde kapitalizasyon faiz oranini %5,20 olarak
bulmuslardir. Karakayaci ve Oguz (2006) Konya ili Eregli ilcesi
kuru ve sulu tanm arazilerinde kapitalizasyon faiz oramm
%7,00 ve %6,02 olarak bulmuslardir. Aydin ve Akay (2008)
tarafindan Zile Ovasi kuru ve sulu tarla arazilerinde yapilan bir
arastirmada kapitalizasyon faiz orani sirasiyla %3,06 ve %5,17
olarak bulunmustur.

Aval ve Akay (2012) tarafindan Tokat ili Pazar ilcesinde
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miilk isletmeciligi yapilan sulu tarla arazilerinde kapitalizasyon
faiz oran %4,38 olarak bulunmustur. Karakayaci ve arkadaslari
(2016) tarafindan Konya ili Cumra Ilcesinde ortalama
kapitalizasyon faiz oram1 %6,70 olarak bulunmustur.
Giindogmus ve Uyar (2016) Aydin ili Nazilli ilcesinde kestane
bahcelerinde ortalama kapitalizasyon faiz oranini %6,42 olarak
tespit etmislerdir. Yine Giindogdmus ve Tasc1 (2017) Denizli li
Civril ilcesinde hiinnap bahcelerinde kuru ve sulu tarla
arazilerinde yaptiklarn bir arastirmada kapitalizasyon faiz
oranini sirastyla %5,83 ve %5,03 olarak bulmuslardir.

Yapilmis calismalarda hesaplanan kapitalizsyon faiz
oranlarina bakildig1 zaman birbirinden cok farkli degerler
oldugu gorilmektedir. Hatta Konya ve Tokat illerinin farkl
bolgelerinde yapilmis calismalarda bile kapitalizasyon oram
farkli cikmistir.

Sonuc ve Oneriler

Arazilerin nitelikleri birbirinden farkli oldugu ve zamanla
degisecegi icin kapitalizasyon orani her bolgede ve her arazide
ayr1 ayn hesaplanmalidir. Bu hesaplamalar yapacak kisilerin
konu ile ilgili yeterli bilgiye sahip olmalar gerekmektedir. Bu
bakimdan Ziraat Fakiiltelerinde okutulan “Tarimsal Kiymet
Takdiri” derslerinin gézden gecirilip uygulama agirlikli olarak
tlim bélumlerde okutulmasinin saglanmasi gerekmektedir.

Tarim arazilerinin kamulastinlmasinda gelirlerin
kapitalizasyonu yonteminin kullanilmasi gerekmektedir. Fakat
bir arazinin kiymeti gelir dis1 faktorler tarafindan cok fazla
etkilenebilmektedir. Bunun icin yapilan calismalarda bu
durumun dikkate alinmas1 gerekmektedir. Ayrica, kirsalda
yasaylp tarimla ugrasan kisilerde kirsalda yasama arzusu,
araziye bagimlilik, arazinin sosyal bir glivence kaynagi olmasi
ve sahibine bir stati kazandirmasi ile ailenin isgucunu
degerlendirecegi bir yer olmasindan dolayr arazi, maddi
kiymeti yaninda manevi bir kiymete de sahiptir. Bu
nedenlerden dolay1 bulunan kapitalizasyon oraninin piyasada
belirlenen degerden daha diisiik tutulmas1 gerekmektedir.

Bolgede kamulastirma, gecis hakki, zarar-ziyan vs
nedenlerle arazilerin deger takdiri istenmektedir. Cesitli
sebeplerden dolay1 bolgede calisacak kisiler icin bu calisma
onem arz edebilir ve sonuclan dikkate alinabilir. Yargitay
uygulamasi ile de benimsenen ilmi verilere gore Tiurkiye
genelinde kapitalizasyon faiz oram  %3-15 arasinda
uygulanmaktadir. Hesaplanan oranlar bu degerler arasinda
olup makul degerlerdir. Kapitalizasyon oram bolgelere,
yorelere, arazilere ve zamanla bir bolgenin gelismisligine gore
degiseceginden bolge bazinda ve belirli periyotlar ile
tekrarlanarak yapilmalidir.
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Introduction

Many fish and other aquatic creatures need to eat living
organisms in the first stage of their development, i.e. when
they hatch and the yolk sac retreats (Lavens et al. 1986).
Artemia sp. is a zooplankton which grows in salt lakes, is used
as live feed in aquaculture works (aquarium, fresh water, sea,
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etc.), and is one of the most preferred species due to its ease
of production and high nutritional value. It is an essential live
feed during various larva stages of especially sea fishes like
bream, bass and sole fish and arthropods such as shrimp and
lobster. Artemia sp. is frequently used live and frozen in the
production of aquarium fishes because it has a high level of
carotenoid pigment (Alpbaz et al. 1992). It is known that it was
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first used as live feed by Seale (1933) and Rollefsen (1939) in
aquaculture (Sorgeloos, 1976). It is necessary for Artemia
nauplii used in feeding of fish larvae as live feed to have the
smallest size, to hatch at the same time and in a short period,
and to be consumed at the stage it has the highest nutritional
value (Alpbaz et al. 1992).

Artemia sp. forming durable cysts throughout its life cycle
and these eggs being easily transportable and the possibility to
keep the eggs in appropriate conditions for a long time are
factors which popularized the use of this organism in
aquaculture (Cirik and Gokpinar, 1993). Such that, Artemia
eggs collected from salt lakes can be kept for many years and
when needed, the eggs can be placed into salt water and
larvae can be acquired. Artemia sp. of Branchiopoda Crustacea
is an organism which is found in many parts of the world and
which has a large salinity and temperature tolerance. Adult
Artemia can resist salinity levels between 1%, and 235% and
temperatures between 6-37°C (Koray 1980, Alpbaz et al.
1992). Artificial incubation of Artemia eggs is carried out in
prepared salt water solutions. The salinity of the used water
needs to be 5-70%. depending on the conditions (Celikkale,
1978; Ucal, 1979; Sorgeloos, 1980). Other important
environment parameters are pH, temperature, light, and
oxygen concentration. The optimal temperature range for
incubation of cysts and growth of nauplius is at 25-30°C
temperature. Moreover, the temperature must remain stable
during the incubation of eggs, otherwise, changing of
temperature suddenly increase or decrease will be effect of
hatching rate or biochemical composition of egg (Cirik and
Gokpinar, 1993).

For this purpose; amount of eggs in one gram, egg
diameters, and hatching rates in different salinity and
temperatures of Artemia sp. from four different origins were
compared in our study.

Material and Method

The China Mixed, Utah, and Vietnam originated Artemia sp.
eggs used in the study were acquired from izmir Rotifer Su
Uriinleri A.S. and California originated Artemia sp. eggs were
acquired from technical aquarium makers. The experiment
system for the study was set up in Istanbul University Faculty
of Aquaculture recirculating system and all egg hatching
experiments were carried out here. Bain-Maria system was
used for the opening of Artemia sp. eggs. An amount of tap
water was put in two aquariums sized 50x50x100 cm and the
experiment setup was formed by placing oval plastic bottles of
20 cm height and 5.5 cm diameter. Water temperatures were
set in two different values as 25°C and 30°C with 100 Watt
heaters. Salinity concentrations were set as 25%., 30%. and
35%o by putting rock salt in the rested tap water and arranged
in 3 repetitions for each experiment group. Additionally, air
was connected to each experiment setup in order to provide
the mixture for the eggs. This provided the settling of the eggs
at the bottom and keeping the amount of oxygen dissolved in
water at the required level. The eggs were weighed in sensitive

digital scale in a way to be 0.20/0.25 gr for each group and the
eggs were carefully placed in the readied cups which have the
temperature and salinity levels set. First samples were taken
18 hours after the start of incubation of the eggs and hatching
times were monitored. Samples of 0.5cc were taken from each
experiment group with volumetric pipette at the end of 18 and
24 hours. Taken samples were immediately fixed with 4%
formalin and their development was stopped. Count and
measurement of the acquired samples were carried out under
microscope. Count of all acquired samples in a binocular
dissection microscope was carried out homogenously by
pouring the 0.5 cc samples on 10x10 cm Petri dishes divided
with 0.5x0.5 cm squares. The results of hatching rate,
diameter and amount of eggs were subjected to variance
analysis by the use of SPSS package program (SPSS 2004), and
the differences between the averages found significant were
determined by Tukey Multiple Comparison Test.

Result and Discussion

Artemia sp. exists in many parts of the world, has a large
salinity and temperature tolerance and it is reported that its
adult members can adapt to salinity values between 1%, and
235% and temperatures between 6-37°C (Alpbaz et al., 1992).
Artificial incubation of Artemia eggs are carried out in
prepared salt water solutions. Thus, incubation experiments in
different temperature, salinity, and times of Artemia sp. eggs
from 4 different origins were carried out in this study. The
results from each Artemia sp. from 4 different origins in two
temperature and three salinity values were evaluated
separately according to the results of the conducted
experiment.

The number of eggs in 1 gram and egg diameters of
California, Utah, China, and Vietnam Artemia sp. are
presented in Table 1. It was detected that the number of eggs
in one gram was the most in Utah originated Artemia sp. and
the least in California originated Artemia sp. (P<0.05). It was
detected that the egg diameter of California originated
Artemia sp. was bigger than the other groups (P < 0.05). It was
observed that the egg diameters of Utah and China originated
Artemia sp. were similar (P > 0.05).

Table 1: Number of Artemia dry eggs in 1 gr

Artemia origin Number of Eggs Egg Diameter (p)

in a Gram
California 225.000 + 7.01¢ 275 £2.012 p
Utah 275.000 + 7.712 265 +1.93° p
China 245.000 + 7.00¢ 265 +3.02° p
Vietnam 255.000 + 7.78° 235 + 4.08°

The values are presented as mean and standard
deviation (Mean =+ SD). The statistical difference
between the values in the same column shown with
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separate upper letters was found significant at 95%
confidence level according to the Tukey multiple
comparison test.

Artemia sp. is an organism found in many regions of the
world and can live in a large salinity and temperature range
(Alpbaz et al., 1992). For this purpose, hatching rates of
Artemia sp. detected at 18™ and 24 ours in 25°C and 25%,
30%0, and 35%. salinity are presented in Table 2. When the
hatching rates were compared and 18% and 24™ hours were
evaluated, it was observed that Utah originated Artemia sp.
eggs in 30% salinity had a higher hatching rate compared to
other groups (P < 0.05). Moreover, it was observed that there
was a decrease in hatching rates in the 25%. salinity group in
24™ hour compared to 18%" hour and the lowest hatching rate
was in the China originated Artemia group at the 24 hour,
and 25%o salinity (P < 0.05).

Table 2: Hatching Rates of Artemia Eggs at 18" and 24t
hours and 25°C in 25%., 30%. and 35%. Salinity

Number of Eggs” (gL
Artemia 18th hour 24t hour
Types

25%0 30%0  3%o 25%0 30%0 35%o
California 60+22 40+2° 60+2° 40+22 6+2° 60+32
Utah 40+1b 7522 68+22 30+2° 68+32 5522
China 25+1¢  27+2¢ 50+2¢ 2842 50+2¢ 38+ 2P
Vietnam 1029 10+19 11219 5+ 1¢ 11+19 16 1¢

The values are presented as mean and standard deviation
(Mean = SD). The statistical difference between the values in
the same column shown with separate upper letters was found
significant at 95% confidence level according to the Tukey and
Duncan multiple comparison test.

Alpbaz et al. (1992), in a study they conducted, stated that
Artemia eggs reach maximum hatching between 18-24 hours in
a 20 liters or 75 litersconic ventilated medium at 25-30°C and
their hatching continues after this time as well. Glven and
Erencin (1992) have examined the hatching in different
temperature and salinity parameters at 24t and 48t hours and
stated that better hatching occurs at the 48t hour. Koray
(1988) stated that the hatching of Artemia sp. eggs occurs
between 36-38 hours depending on the medium temperature
(25-30°C) and pH (8-8,2).

Table 3 shows the hatching rates of Artemia eggs at 18t
and 24™ hours in 30°C and 25%., 30%. and 35%. salinity ratios.
When the table is examined, it was observed that the hatching
amount of Vietnam originated Artemia sp. was generally lower
compared to other groups (P < 0.05). It was determined that
the hatching amounts of California and Utah originated
Artemia sp., which are prevalently used in fish and other
aquatic farming, were higher compared to other groups (P <
0.05). It was detected that the highest hatching rate was at
the 18t hour, 25%. salinity, in Artemia sp. originated in Utah.

Table 3: Hatching Rates of Artemia Eggs at 18t™ and 24t
hours and 30°C in 25%., 30%. and 35%. Salinity

Number of Eggs(gL™"

Artemia

18th hour 24th hour
Types

25%0 30%o 35%0 25%0 30%0 35%0
California  75+2% 60+22 54+ 2° 60+2° 70+22 4813
Utah 80+ 12 32+2° 63+ 22 75£2% 35+3¢ 5412°
China 30+ 1€ 29+2° 46+ 2°¢ 1542 45:2°  40+2°
Vietnam 5+29 12+1¢ 56+ 1° 3+19 45410 11z1¢

The values are presented as mean and standard deviation
(Mean + SD). The statistical difference between the values in
the same column shown with separate upper letters was found
significant at 95% confidence level according to the Tukey and
Duncan multiple comparison test.

Sorgeloos (1976) stated in his study that the highest
hatching rate occurs when the water temperature is kept
stable at 28°C. Similarly, in the study he conducted in 1980,
he stated that quick and maximum amount of hatching of
Artemia eggs occurs in 30°C temperature but at 33-40°C
temperature the egg metabolism is delayed and deaths are
observed (Sargeloos, 1980).

Vanhaecke et al. (1984) have reported that the optimal
salinity for egg hatching is 35%.. It was determined that larva
production from Artemia eggs can be carried out in artificially
prepared salty waters and the salinity can change between 5-
70%. (Celikkale, 1978). Sorgeloos and Persoone (1980)
detected that Artemia sp. spends a lot of energy for
osmoregulation at high salinity and salinity has an effect on
physiochemical factors affecting the egg metabolism of
Artemia and that salinity needs to be under a certain threshold
in order for cyst development to begin. In a study they
conducted, Giiven and Ercetin (1992) have examined the
hatching of Artemia eggs in different salinities (25%., 30%o,
32%. and 35%. ) and stated that the difference salinity levels
have not found a significant effect on hatching rates.

Jorge et al. (2017) carried out a production study with
Artemia franciscana species they acquired from different
regions of the internal waters of Mexico at 60, 80, 100, and
120 gL' salinity rates. They reported that the best egg
hatching ratio is at 25°C temperature and 120 gL' salinity and
as the salinity ratio increases, the hatching rate increases as
well.

According to the results | acquired in the study, it was
detected that when the number of eggs in a gram and hatching
rates are evaluated, the best result was with Utah originated
Artemia group which is prevalently used in farming as live
feed. Thus, it was once more detected that temperature has
an effect on hatching of Artemia sp. eggs. Moreover, this was
parallel to the values detected in the previously conducted
studies.
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Conclusion

Artemia sp. has an important place as a live feed source in
farming of fish and other aquatic organisms.

Incubation experiments of Artemia sp. eggs from 4
different origins at different temperatures, salinity, and times
were carried out in this study. According to the experiment
results, although good results were acquired from Artemia sp.
from 4 different origins in both temperatures and three
different salinity values separately, best hatching was
observed in Utah originated Artemia sp. at the 18t hour, 30°C
temperature and 25%. salinity values. Although the importance
of the sizes of Artemia, which have a commercial importance,
is known in use as live feed in fish and other aquatic larvae,
prevalent selection of Utah and California originated ones
being a better choice, since the hatching rate is important in
terms of efficiency, was evaluated with this study.
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Farkl Diizeylerde Laktik Asit Bakterileri ile Enzim ilavesinin Yas
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MAKALE HAKKINDA / 0z

ARTI C LE INFO Bu calisma, laktik asit bakteri+enzim (LAB+E) karsimi inokulantin yas bira posasi silajlarinin
Makale Oykiisii / Article History: fermantasyon ve aerobik stabilite Gzellikleri ile in vitro organik madde sindirilebilirligi (IVOMS)
lizerindeki etkilerinin belirlenmesi amaciyla diizenlenmistir. inokulant olarak, Lactobacillus
. . . plantarum ve Enterococcus faecium bakterileri ile birlikte seliilaz, pentozanaz ve amilaz enzimlerini
Gelis Tarihi / Received: 12.03.2018 iceren SILAID (Global Nutritech Biotechnology LLC, Richmond, VA) kullamlmistir. inokulant silajlara
Kabul Tarihi / Accepted: 19.07.2018 5x10°%, 1x10° ve 5x10°kob g diizeylerinde ilave edilmistir. Yas bira posalar yalnizca gaz cikisina izin
veren 1 litrelik cam kavanozlara silolanmislardir. Altms giinlik silolanma siresi sonrasinda acilan
silajlarda kimyasal ve mikrobiyolojik analizler yapilmis ve silajlar 5 giin sireyle aerobik stabilite
testine tabi tutulmustur. Ayrica, silajlarin enzimatik yontem ile IVOMS saptanmistir. Sonug olarak,
Anahtar kelimeler: LAB+E inokulanti ilavesi silajlarin pH, amonyak azotu ve asetik asit iceriklerini distrirken, laktik asit
iceriklerini ve lactobacilli sayisinm artirmistir (P<0,05). Ayrica LAB+E ilavesi silajlarin notr deterjanda
coziinmeyen lif, asit deterjanda c¢oziinmeyen lif ve seliiloz icerigini azaltmis (P<0.05) olmasina
ragmen IVOMS etkilememistir (P>0,05).

Yas bira posasi
LAB+enzim inokulanti The Effects of Lactic Acid Bacterial with Enzymes Inoculants on the Fermentation,

Fermantasyon Aerobic Stability and in vitro Digestibility of Wet Brewers Grain Silages

aerobik stabilite ABSTRACT

in vitro sindirim This study was carried out to determine the effect of lactic acid bacteria+enzyme (LAB+E) mixture
inoculants on the fermentation, aerobic stability, and in vitro organic matter digestibility (IVOMD)
Keywords: of wet brewers grain silages. SILAID (Global Nutritech Biotechnology LLC, Richmond, VA) containing

water soluble Lactobacillus plantarum and Enterococcus faecium bacteria with cellulase, pentosanaz

and amylase was used as bacterial inoculants. Inoculants were applied to silages at 5x10°, 1x10° and

Wet brewers grain 5x10°cfu/g levels. Wet brewers grains were ensiled in 1.0 litter special jars equipped with a lid that
LAB+enzyme inoculant enabled gas release only. Silages were sampled for chemical and microbiological analyses on day 60
Fermentation after ensiling and subjected to aerobic stability test for 5 days. In addition, IVOMD of silage was

determined with enzymatic technique. Lactic acid bacteria+enzyme mixture inoculants decreased
the pH, ammonia nitrogen and acetic acid whereas increased the lactic acid and lactobacilli count
in vitro digestibility of silages (P<0.05). In addition, LAB+E mixture inoculants decreased neutral detergent fiber, acid
detergent fiber and cellulose contents (P<0.05) whereas were not effect IVOMD of silages (P>0.05).
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Giris

Bira uretimi amaciyla arpanin cimlendirilip kurutulmasiyla
elde edilen maltin icindeki suda ¢ozinmus maddelerin sizme
islemi ile yapidan uzaklastirilmasi sonucu elde edilen kalinti
yas bira posast (YBP) olarak adlandiriimaktadir (Ogiin ve Polat,
1995; Westendorf ve Wohlt, 2002). Ulkemizde biralik arpa
ihtiyac1 yilik 250.000 tondur (Sirat ve Sezer 2014). Bira yapim
amaciyla kullanilan 100 kg arpadan 170 kg yas bira posasi elde
edildigi (Kaur ve Saxena, 2004) diisiiniliirse bu iiretim miktan
tlkemiz icin kiicimsenmeyecek boyuttadir.

Yas bira posalar kullanilan tahila, endustriyel islemlere
(sicaklik, fermantasyon) ve saklama yontemine (acikta veya
silolama) bagl olarak kompozisyonu ve besin degeri oldukca
degisken bir yan iriindiir. Uretim kosullarina bagimli olarak
YBP’s1 yaklasik %75-80 oraninda su icermektedir (Allen ve ark.,
1975; Kilic ve Yurtman, 1998; Ozdiiven ve Ogiin, 2006; Wang
ve ark., 2014). Yas bira posasinin kuru madde (KM)’sinde %42-
54,7 notr deterjanda coziinmeyen lif (NDF) ve %20,1-27,0 asit
deterjanda coziinmeyen lif (ADF) icerigi ile yiiksek diizeyde
yapisal karbonhidrat icermesine ragmen kolay sindirilebilir
olmas1 ve %7-10 arasinda ham yag (HY) icermesi nedeniyle
ruminantlar icin yiksek enerji (7.8 NEL MJ kg' KM) diizeyine
sahip bir yem maddesi olarak kabul edilmektedir (NRC, 2001;
Thomas ve ark., 2010). Ayrica YBP’st KM’de %23-29 ham
protein (HP) icerigine sahip oldugu bildirilmektedir (Pereira ve
ark., 1998; Dhiman ve ark., 2003). Yas bira posalarinin
depolanmalan sirasinda icermis olduklar yiiksek su ve HP
icerigi nedeniyle yaz aylarinda 2-5 giin, kis aylarinda ise iki
haftaya kadar acik havada bozulmadan saklanabilmektedir
(Thomas ve ark., 2010). Yas bira posasinin uygun bir sekilde
depolanmamasi, KM ve besin maddelerinde kayiplarina yol
acmakta ve aflatoksinler (Asurmendi ve ark., 2013), okratoksin
A (Amézqueta ve ark., 2009), zearalenon (Zinedine ve ark.,
2007), patulin (Atanda ve ark., 2012) ve gliotoksin (Keller ve
ark., 2012) gibi mikotoksinlerin Uremesine neden olmaktadir.

Ozetlenmeye calisilan giicliikler nedeniyle, YBP’nin uzun
sureli koruma amaciyla silolanarak saklanmasi pratikte yaygin
olarak kullanilan bir yontemdir (Schneider ve ark., 1995, Geron
ve ark., 2008). Ancak YBP’min silajda arzu edilen yonde
fermantasyonun gelisiminin saglanmasi bakimindan Gnem
tasiyan suda c¢ozinebilir karbonhidrat (SCK) miktarinin ve
lactobacilli sayilarinin dusiik olmasi ile yiiksek diizeydeki su ve
HP icerikleri silolanma yeteneklerini disurmektedir (Allen ve
ark., 1975; Ozdiiven ve Ogiin 2006; Coskuntuna ve ark., 2010;
Koc ve ark., 2010). Bu nedenle YBP silajinin yapilmasinda katki
maddesi gerekmektedir.

Silolanan materyalde LAB'nin hizla gelisip cogalmalarinm
saglayarak iyi fermente olmasin1 saglamak, besin
maddelerindeki deger kaybini en aza indirmek, yem degerini
artirmak, aerobik stabilitesi yuksek ve hijyenik riskleri az olan
bir silaj elde etmek amaciyla silaj katki maddeleri
kullanilmaktadir (Filya, 2005; Ayasan ve Karakozak, 2012).
Laktik asit bakterileri ile enzimlerin bir karisim seklinde silaj
katki maddesi olarak kullanilabilmektedir. Filya (2005),
bakteriyal inokulantlarin icerisinde bulunan enzimler LAB'nin

calismasi icin ilave SCK aciga c¢ikararak laktik asit (LA)
Urettigini ve (Uretilen bu LA’in silaj fermantasyonunu
gelistirdigini, kaliteli ve besleme degeri yiiksek bir silaj elde
edilmesinde basrolii oynadigini bildirmektedir.

Turkiye’nin  mevcut ekonomik kosullarni goz oOniinde
bulunduruldugunda, yiiksek diizeylerde inokulant kullanimi
oldukca pahali bir yontemdir. Bu calisma yas bira posasina
farkli dizeylerde laktik asit bakteri+enzim (LAB+E) kansimi
inokulant ilavesinin laboratuar kosullarinda yapilan silajlarin
fermantasyon, aerobik stabilite ve in vitro organik madde
sindirilebilirlikleri (IVOMS) Uzerine olan etkilerinin saptanmasi
amaciyla diizenlenmistir.

Materyal ve Yontem

Yas bira posasi Trakya Bolgesinde faaliyet gosteren Anadolu
Efes Biracilik ve Malt Sanayi A.S.’nin lretim isletmesinden
temin edilmistir. inokulant olarak Lactobacillus plantarum ve
Enterococcus faecium bakterileri ile birlikte selilaz,
pentozanaz ve amilaz iceren SILAID (Global Nutritech
Biotechnology LLC, Richmond, VA) kullanmilmistir. inokulant
silajlara 5x10° (1 g/ton), 1x10® (2 g/ton) ve 5x10° (10 g/ton)
cfu/g LAB icerecek sekilde 20 ml steril suda ayr1 ayn
coziundurildiikten sonra taze YBP’sina homojen bir sekilde
puskirtiilerek kanstinlmistir. Ayrica katki maddesi icermeyen
kontrol grubuna da ayn miktar su ilave edilmistir. Daha sonra
YBP’s1 yalnizca gaz cikisina izin veren 1,0 litrelik laboratuvar
tipi anaerobik kavanozlara (Weck, Wher-Oftlingen, Germany)
6 tekerrurli olarak silolanmistir. Kavanozlar, laboratuar
ortaminda 25+2 °C sicaklikta tutulmuslardir. Silolanmadan
sonraki 60. giinde acilan silajlarda kimyasal ve mikrobiyolojik
analizler yapilmistir. Taze materyal ve silajlardan 25 g ornek
bir behere alinip 100 ml distile su katilarak blenderde 5 dakika
stire ile parcalandiktan sonra elde edilen siiziigiin pH degerini
olcmek icin dijital pH metre (WTW inolab) kullamlmistir
(Akyildiz 1986). Silajlarda NH3-N tayini Anonim (1986)’in
bildirdigi mikro distilasyon metoduna gore yapilmistir. Taze
materyal ve silaj orneklerinde SCK icerigi Anonim (1986)
tarafindan bildirilen antron-tioure yontemi ile
spektrofotometre (Shimadzu UV-1201, Kyoto, Japan) cihazinda
saptanmistir. Laktik asit ve asetik asit (AA) analizlerinde Koc
ve Coskuntuna (2003) tarafindan bildirilen spektrofotometrik
yontem kullamlmistir. Silajlarin lactobacilli sayilar1 MRS agar,
maya ve kuf sayilan da malt ekstrat agar kullanilarak 30 °C
sicaklikta 3 gunliik inkiibasyon donemi sonucunda saptanmistir
(Seale ve ark., 1990). Notr deterjanda coziinmeyen lif, ADF ve
asit deterjanda coziinmeyen lignin (ADL) analizleri Goering ve
Van Soest (1983) tarafindan bildirilen yontemlere gore
yapilmistir. Hemiseluloz (Hsel=NDF-ADF) ve seliiloz (Sel=ADF-
ADL) hesaplama yolu ile bulunmustur. Silolamanin 60. giiniinde
acilan silajlara 5 guin sureyle Ashbell ve ark. (1991) tarafindan
gelistirilen aerobik stabilite testi uygulanmistir. Aerobik
stabilitenin 5. guniindeki silaj orneklerinin pH’lar 6lculmus ve
karbondioksit (CO;) uretimleri saptanmistir. Aynica silajlarin
icerdigi maya ve kiif sayimlar1 yapilmistir. Silajlarin IVOMS
Naumann ve Bassler (1993) tarafindan bildirilen enzim

146

ﬂhﬁm;ri


https://www.feedipedia.org/node/18208
https://www.feedipedia.org/node/18208

Okuyucu, Ozdiiven ve Kog¢ (2018) Alinteri Journal of Agriculture Sciences 33(2): 145-151

metoduna gore belirlenmistir. Bu amacla pepsin enzimi
(Merck, 0,7 FIP-U/g, Germany) ve Trichoderma viride
mikroorganizmalarindan elde edilmis seliillaz enzimi (Merck,
Onozuka R10; Germany) kullanilmistir.

Arastirmadan elde edilen verilerin degerlendirilmesinde
tek yonlu varyans analizi (ANOVA) kullanilmis, onemli olan
farkliliklarin belirlenmesinde ise Duncan coklu karsilastirma
testinden yararlamlmistir (Soysal, 1998). istatistiksel analizler
MINITAB  for Windows (2000) paket programiyla
gerceklestirilmistir.

Arastirma Bulgulari ve Tartisma

Taze ve silolanmis YBP’larina ait kimyasal ve mikrobiyolojik
analiz sonuclan Cizelge 1 ve 2' de verilmistir. Arastirmada
YBP’larina farkli dizeylerde katilan LAB+E inokulantlan
silajlarin  pH, NH3-N ve AA iceriklerini onemli dizeyde
distrmustir (P<0,05). Ayrica LA iceriklerini artirmis (P<0.05),
KM, HP ve SCK iceriklerini ise etkilememistir (P>0.05, Cizelge

Cizelge 1. Yas bira posas silajlarina ait kimyasal analiz sonuclar

1). Diger yandan, silajlanin lactobacilli sayilarim kontrol
silajina gore onemli diizeyde artirirken (P<0,05), maya ve kuf
sayilarini etkilememistir (P>0,05, Cizelge 2).

Silolamanin 60. giininde acilan silajlara ait 5 gunlik
aerobik stabilite testi sonuclar Cizelge 3' de verilmistir. Her ¢
diizeyde katilan LAB+E inokulanti hava ile temas ettikleri bu 5
giinliik siire icerisinde, silajlarin pH degerlerini, CO; lretimini,
maya ve kuf iceriklerini etkilememistir (P>0,05, Cizelge 3).

Taze ve silolanmis YBP’nin hiicre duvan bilesenleri ve
IVOMS’ne iliskin analiz sonuclan Cizelge 4’de verilmistir. Yas
bira posasina farkli diizeylerde LAB+E inokulant ilave edilmesi
silajlarimin hiicre duvar bilesenleri lizerindeki etkileri onemli
diizeyde bulunmustur. inokulant kullamlan silajlarin NDF, ADF
ve seliiloz icerikleri kontrol silajina gore onemli diizeyde
azalirken (P<0,05), ADL ve hemiselliloz icerikleri de sayisal
anlamda azalmis, ancak bu azalma 6nemsiz diizeyde olmustur
(P>0,05). Ayrica LAB+E inokulanti kullanilan silajlarda IVOMS
kontrol silajina gore onemsiz de olsa bir miktar artmistir
(P>0,05).

Uygulamalar

Parametreler Taze K 1 12 13

pH 4,74 4,52+0,042 4,28+0,04° 4,16+0,03° 4,16+0,03°
KM, % 23,61 22,98+0,28 23,11+0,20 23,16+0,27 23,29+0,47
HP, % KM 26,86 26,22+0,31 26,58+0,23 26,43:0,29 26,630,34
NH3-N, g kg’ TN 69,09+1,422 58,87+1,73b 58,36+1,85P 54,84+1,56P
SCK, kg'' KM 21,19 10,76x0,58 10,36x0,65 10,83x0,78 10,08x0,63
LA, % KM 0,42 3,50:0,11¢ 4,57+0,13P 4,41+0,12° 4,74+0,112
AA, % KM 0,21 2,53+0,082 2,12+0,09° 1,70+0,082 1,700,112

K: kontrol, | 1: 5x10° LAB+E, | 2: 1x 10° LAB+E, | 3: 5x10% LAB+E, b cAym satirda farkli harfle gosterilen ortalamalar arasindaki
farkliliklar onemlidir, P<0,05, KM: kuru madde, SCK: suda coziinebilir karbonhidratlar, HP: ham protein, NH3-N: amonyak azotu, TN:

toplam nitrojen, LA: laktik asit, AA: asetik asit

Cizelge 2. Yas bira posasi silajlarina ait mikrobiyolojik analiz sonuglari, log kob g KM

Uygulamalar
Parametreler Taze K 11 12 13
Lactobacilli 2,30  4,49+0,13* 521+0,14* 5,53+0,09° 5,67+0,13?
Maya 3,08 296+0,23 2,75+0,19 2,33+0,14  2,32+0,12
Kiif 3,49 2,83+0,26  2,29+0,13  2,49+0,14  2,32+0,10

K: kontrol, I 1: 5x10° LAB+E, | 2: 1x 106 LAB+E, | 3: 5x10° LAB+E, kob: logaritma koloniform {inite,

2, bAyni satirda farkli harfle gosterilen ortalamalar arasindaki farkliliklar 6nemlidir, P<0.05
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Cizelge 3. Yas bira posas silajlarinin aerobik stabilite test sonuclan

Uygulamalar
Parametreler K 1 12 13
pH 4,78+0,03 4,87+0,04 4,82+0,05 4,81+0,05
CO, g kg KM 14,58+0,70 16,34:0,99 17,62+0,84 17,1620,99
Maya, log kob g'' KM 4,31+0,03 4,36+0,06 4,32+0,04 4,49+0,11
Kiif, log kob g KM 3,96+0,09 3,84+0,03 4,03+0,09 3,96+0,10

K: kontrol, | 1: 5x10° LAB+E, | 2: 1x 10° LAB+E, | 3: 5x10° LAB+E, CO,: karbondioksit, kob: logaritma koloniform unite

Cizelge 4. Yas bira posas silajlarinin hiicre duvan bilesenleri ve OMS analiz sonuclar, % KM

Uygulamalar

Parametreler Taze K 11 12 13
NDF 56,87 56,25+0,228 54,08+0,27° 54,82+0,19° 54,54+0,37°
ADF 27,24 27,03+0,422 25,81+0,29° 25,89+0,07° 25,7140,14°
ADL 5,05 5,11+0,10 4,73+0,09 4,83+0,09 4,95+0,11
Hemiseliiloz 29,63 29,21+0,30 28,27+0,51 28,93+0,22 28,83+0,35
Seliiloz 22,19 22,08+0,15? 21,08+0,32° 21,06+0,13° 20,60+0,15°
IVOMS 46,84 47,30+0,81 48,45+0,44 48,46+0,41 49,44+0,65

K: kontrol, I 1: 5x10° LAB+E, | 2: 1x 10° LAB+E, | 3: 5x10° LAB+E, NDF: notr deterjanda coziinmeyen lif, ADF: asit deterjanda
cbziinmeyen lif, ADL: asit deterjanda ¢oziinmeyen lignin, IVOMS: in vitro organik madde sindirilebilirligi, & PAym satirda farkli
harfle gosterilen ortalamalar arasindaki farklitiklar nemlidir, P<0,05

Sonuc ve Oneriler

Arastirmada silolama oncesi YBP’min pH’s1 4,74 olarak
belirlenmistir. Saptanan pH degerinin Erman ve Yurtman
(1998) ile Ozdiiven ve Ogiin (2006)in YBP icin bildirdikleri
degerlerden daha yiiksek bulunmustur. Kuru madde icerigi
%23,61 olarak saptanan taze materyalin KM’sinde saptanan HP
(%26,86), NDF (56.87), ADF (27,24) degerleri Thomas ve ark.
(2010) ve Wang ve ark. (2014)'mn bildirdikleri degerler ile
benzerlik gostermektedir. Silajda arzu edilen yonde
fermantasyon gelisiminin saglanmasi bakimindan 6nem tasiyan
SCK miktarn YBP’nda 21,19 g kg olarak tespit edilmistir.
Arastirmada kullanilan YBP’nin SCK miktarinin diisuk olmas,
uretim asamalarinda uygulanan islemlerin yapisal olmayan
karbonhidratlar1 ortamdan tamamen uzaklastinldiginin bir
gostergesidir. Arastirmada saptanan YBP’nin SCK icerikleri
Wang ve ark. (2014)’nin bildirdigi 21,10 g kg' KM degeri ile
benzer, Kog ve ark. (1999)’nin 10,42 g kg! KM olarak bildirdigi
degerlerden daha yiiksek bulunmustur. Uretim kosullarimin
YBP'da neden oldugu onemli degisimlerden birisi mikrobiyal
kompozisyondur. Silolama oncesi YBP’nda lactobacilli, maya
ve kiif sayilar sirasiyla 2,30; 3,08 ve 3,49 log kob g*' KM olarak
belirlenmistir. Bira uretimi asamalarinda materyale uygulanan
sicaklik 75 °C’ye kadar vyiikselebilmektedir. Bu nedenle
lactobacilli ve maya sayilarinin minimuma inebildigi, buna
karsin spor olusturma yetenegine sahip clostradia tiirlerinin
varligim siirdiirdigii bildirilmektedir (Schneider ve ark., 1995;
Ozdiiven ve 0giin, 2006). Nitekim bu calismada YBP’nda
lactobacilli sayisinin dusuk olmasin1 Uretim asamalarinda
uygulanan yuksek sicaklik ile aciklayabiliriz. Taze YBP’nin

mikrobiyolojik kompozisyonu ile ilgili olarak elde edilen
sonuclar, benzer konularda yapilan arastirma sonuclan ile
uyumludur (Erman ve Yurtman, 1998; Koc ve ark., 2010)

Silajlarin pH degerleri, amonyak azotu ve organik asitlerin
(laktik, asetik ve biitirik asit) miktar ve kompozisyonlan
fermantasyonun kalitesini belirlemektedir (Filya, 2005). Bu
calismada, LAB+E inokulanti kullanmlan gruplarin timinde
saptanan pH degerleri (pH 4,16-4,28) kontrol grubuna (pH
4,52) gore onemli dizeyde dusuk bulunmustur. Kaliteli
silajlarda pH 3,8-4,2 arasinda degistigi bildirilmektedir (Kung
ve Shaver, 2001). LAB+E kullanilan silajlarda saptanan pH
degerlerinin kaliteli bir silajda olmas1 gereken degerler (pH
3,7-4,2) ile uyum icerisinde oldugunu gostermektedir. Laktik
asit bakterileri+E inokulanti ilave edilen silajlar ile kontrol
silaji arasinda NH3-N icerikleri bakimindan farkliliklar onemli
olup, LAB+E kullamim dozuna bagli olarak disiis gostermistir
(P<0,05). Bunda, bu silajlarda gerceklesen homolaktik
fermantasyon ve daha az diizeydeki protein parcalanmasinin
etkili oldugu diisiiniilmektedir. Bununla birlikte tiim silajlarda
saptanan NHs3-N diizeyleri McDonald ve ark. (2002) tarafindan
kaliteli bir silaj icin bildirilen toplam nitrojen (TN)’de 100 g kg
! diizeyinin altinda bulunmustur. Yas bira posasi silajlarinin SCK
icerikleri %10,08-10,83 g kg'' KM arasinda degismis olup, farkli
diizeylerde LAB+E karisimi inokulant kullamlmas silajlarin SCK
iceriklerini etkilememistir (P>0,05). Calismada LAB+E ilavesi
YBP silajlarinda LA iceriklerini kontrol silajina gore arttirirken,
AA icerigini ise azalttigi gorilmiistiir. Bu bulgular lzerinde
ozellikle YBP’nin silaj fermantasyonu agisindan SCK icerigi
yetersiz olmasina ragmen, LAB+E karisimi inokulantin icerdigi
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enzimlerin hiicre duvarin ve nisastay1 parcalamasi sonucunda
aciga cikan ilave SCK’in lactobacilli tarafindan fermente
edilmesi sonucu bu silajlarda kontrol silajina gore daha yiiksek
diizeyde LA iiretimini saglamis olabilir. Silajlarda AA igerigi ile
KM tiiketimi arasindaki negatif korelasyon nedeni ile 6nem
tasidigi, yiiksek oranda AA iceren silajlarda amino asitlerin
deaminasyonu sonucunda NH3-N miktarinin da yiikseldigi
bildirilmektedir (McDonald ve ark., 1991). Bu calismada da
LAB+E inokulanti kullanilan silajlarda AA iceriklerinin kontrol
silajina gore daha diisuk olmasi ile ayn gruplara iliskin NH3-N
degerleri paralellik gostermektedir.

Arastirmada farkli diizeylerde kullanilan inokulantlar,
silajlarin lactobacilli sayilarim onemli diizeyde artirmislardir
(P<0.05, Cizelge 2). Bu silajlarda LAB'nin dominant mikroflora
olmas1 ve LAB faaliyeti icin enzimlerin hiicre duvarinm ve
nisastay1 parcalayarak ilave SCK aciga cikarmasi nedeniyle
bunun beklenen bir gelisme oldugu soylenebilir. Allen ve
Stevenson (1975), baslangic materyalinde yeterli lactobacilli
olmast halinde bakteriyal inokulant kullaniminin onemli
avantajlar  getirmeyecegini bildirmektedirler. Bu goriis
arastirmadan elde edilen bulgulan destekler niteliktedir.
Silajlardaki maya sayilan farkli diizeylerde ilave edilen LAB+E
karisimi inokulantindan etkilenmemistir. Silajlara
fermantasyon sirasinda herhangi bir sekilde hava girisi mumkiin
olmadig1 icin, silajlarda gorilen disiik diizeydeki maya
sayisinin taze materyalinde bulunan mayalar olabilecegi
dusuniilmektedir. Silajlarin mikrobiyolojik ozellikleriyle ilgili
olarak elde edilen bulgular, benzer konularda yapilan
arastirma sonuclar ile uyumludur (Sucu ve Aydogan Ciftci,
2016; Ozduven ve ark., 2017).

Cizelge 3’den de goriildiigli gibi, farkli diizeylerde LAB+E
inokulant1 kullanilan YBP silajlarinin aerobik stabilitesi
Uzerindeki etkileri onemsiz bulunmustur (P>0.05). Bes gun
boyunca dogrudan hava ile temas eden tim silajlarin pH
degerlerinde bir miktar yilkselme goriilmekle birlikte gruplar
arasindaki farkliliklar onemsiz bulunmustur (P>0.05). Ayrica
tum silajlarda CO; uretimi gorulmustur. Aerobik stabilite
doneminde goriilen CO, liretimine mayalarin neden oldugu
bildirilmektedir (Seale, 1986). Nitekim bu donemde tim
silajlarda maya sayilarinda artis olmustur. Silaj ortaminda
bulunan mayalarin aerobik donemde LA ve SCK’1 tiiketerek CO;
Uretimine yol actigim soyleyebiliriz.

Yas bira posasina farkli diizeylerde LAB+E karisim
inokulanti ilavesi, silajlarin hicre duvan bilesenleri Uzerine
onemli diizeyde etkili olmustur. Arastirmada kullanilan LAB+E
inokulantinda bulunan hiicre duvarini ve nisastay1 parcalayan
enzimler YBP silajlanimin NDF, ADF ve seliiloz igerigini
disurmustiir. Bunun sonucunda silajlarin IVOMS kontrol silajina
gore onemsiz de olsa bir miktar artmistir (P<0.05, Cizelge 4).
Elde edilen bulgular silajlara katki maddesi olarak LAB+E
karisimi inokulantlarin ilavesinin NDF, ADF ve seliiloz oranlarin
azalttiginm belirleyen arastirma sonuglari ile uyumludur (Filya,
2002; Polat ve ark., 2005; Ozdiiven ve ark., 2009; Sucu ve
Aydogan Ciftci, 2017).

Sonuc olarak, YBP’na farkli duzeylerde ilave edilen LAB+E
karisimi inokulantlar, silajlarin fermantasyon ozelliklerini

olumlu yonde etkilemislerdir. Diger yandan arastirmada
kullamilan her ¢ doz inokulant da silajlarin aerobik
stabilitelerini etkilememistir. inokulantlar silajlarin NDF, ADF
ve seluloz iceriklerini azalmis ancak IVOMS’ni etkilememistir.
Nitekim silajin fermantasyon ozelliklerini ve yem degerini
iyilestirmek amaciyla LAB+E inokulantinin kullanilabilecegi, en
etkili dozun 5x10¢ kob/g olmakla birlikte 5x10° kob/g ve
izerindeki dozlarin da uygulanabilecegi sdylenebilir.
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Kirecli Topraklarda Uygulanan Demir, Cinko ve Bazi Biyolojik
Giibrelerin Yemlik Soya (Glycine max. (L) Merril)’da Verim ve Bazi
Ozelliklere Etkileri

Jafar Pejuhan, Binali Comakl®

Atatiirk Universitesi, Ziraat Fakiiltesi, Tarla Bitkileri Béliimii, Erzurum/ Tiirkiye

MAKALE HAKKINDA / 0z

ARTI C LE INFO iran (Urmiye)’da 2013 - 2014 yillarinda 2 yil siire ile yiiriitiilen bu calismada, yemlik soyamn kuru
Makale Oykiisii / Article History: madde verimi ve bazi verim unsurlari iizerine biyolojik giibre (kontrol, azot baglayici ve fosfat
¢oziicu) olarak Bitki Gelisimini Tesvik Eden Bakteri ile demir ve cinkonun yaprak giibre uygulamasi
. . . seklinde verilmesinin etkilerini belirlemek amaciyla yapilmistir. Deneme, sansa bagli tam bloklar
Gelis Tarihi / Received: 13.03.2018 deneme desenine gore dort tekerriirlii olarak kurulmustur. Bu calismada yemlik soya (Glycine max.
Kabul Tarihi / Accepted: 28.03.2018 (L) Merril)’nin Williams cesidinin tohumlari, azot baglayici (Azotobakter), fosfor coziicii
(Pseudomonas putida, strain P13, Pantoea agglomerans, strain P5) bakteri ile demir ve cinko besin
elementi giibreleri kullamilmistir. Calismada bitki boyu, bitkide dal sayisi, yaprak alan indeksi (YAI),
kuru madde verimi ve ham protein orani incelenmistir. Denemede elde edilen sonuclara gore bitki
Anahtar Kelimeler: boyunun 111,5 - 142,5 cm, bitkide dal sayisinin 2,5 - 3,7 adet, yaprak alan indeksinin 5,9 - 8,5, kuru
madde veriminin 1243,9 - 1696,5 kg/da ve ham protein oraninin ise %13,2 - 16,4 arasinda oldugu
tespit edilmistir. Deneme alani topraklan cinko, demir ve fosfor yoniinden yetersiz oldugu icin fosfat
Yemlik soya (Glycine max. (L) ¢oziicu (Pseudomonas putida, strgin P13, Pantoea agglomerans, strain P5) bakteri ile demir ve cinko
Merril) biyolojik giibre uygulamalzirlmn ve ayrica azot tv)agl"ay1c1lar1mr? (Azotobakter) yemlik soyanin verim ve kalitesi lizerine
olumlu ve 6nemli bir etki yaptig1 gozlemlenmistir.
Yapraktan uygulama

The Effects of Iron, Zinc and Bio-Fertilizers on Yield and Some Properties of

err,:;r Soybean (Glycine max (L) Merril) in Calcareous Soil Conditions
btverimi ABSTRACT

In this study, carried out in 2013-2014 for two years in Iran ( Urmia) was aimed to determine the
Keywords: effects of foliar aplicaton of iron and zinc with applied of Plant Growth Promoting Rhizobacteria as
biofertilizers (control, nitrogen fixing and phosphate solvent) on forage yield and some quality
properties of soybean forage. The experiment was established in randomized complete blocks

Forage sobean (Glycine max. arrangement with four replications. In the study, were used soybean (Glycine max (L) Merril) Williams

(L) Merril) biofertilizers cultivar and nitrogen fixing (Azotobacter), phosphate solvent (Pseudomonas putida, strain P13,
. .. Pantoea agglomerans, strain P5) bacteria and Zinc and Iron micronutrients fertilizer. In this study,
foliar application plant height (PH), number of branch per plant (BPP), leaf area index (LAl), dry matter yields (DMY)
iron and crude protein percentage characteristics were investigated. According to the results, plant

. height, number of branch per plant, leaf area index (LAl), dry matter yield (DM) and crude protein
Zinc percentage (CPP) varied between 111.5-142.5 cm; 2.5-3.7; 5.9-8.5; 12439-16965 and 13.2-16.4
forage yield respectively. The positive responses were observed for phosphate solvent (Pseudomonas putida,

strain P13, Pantoea agglomerans, strain P5) bacteria, nitrogen fixing bacteria (Azotobakter) and
foliar aplicaton of iron and zinc, since the soils of experiment plots were poor of this element on

yield and quality of foarage soybean.
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Giris

Soya bitkisi hayvanlarin beslenmesinde hem yem hem de
silajlik olarak uzun yillardan beri kullanilmaktadir. Bu bitkinin
hayvan beslenmesindeki en 6nemli 6zelligi yonca bitkisi ile
yaklasik ayn1 ham protein oranina sahip olmasidir (Blount et
al., 2013). Dinyadaki soya uretiminin, gerek besinsel
ozellikleri gerekse sanayide ham madde olarak kullanimi
nedeniyle, hem uretim alanlarinmin artmasi hem de verim
artisiz1 saglayan ozelliklerin iyilestirilmesi sonucu gelecek
yillarda daha da artacagi tahmin edilmektedir (Coskan ve ark.,
2006). Iran topraklari demir ve cinko elementi bakimindan
fakirdir. Topraklardaki ¢inko eksikligini en 6nemli sebepleri;
topragin organik madde yetersizligi, toprakta ¢inko tasityan
minerallerin yetersizligi, toprakta asin kirecin bulunmasi,
sulama sularinin fazla bikarbonat icermesi, tanm arazilerinin
tesviyesinin ardindan mikro besin iceren gibrelerin
uygulanmamasi, pH'nin yuksek olmasi, bilingsiz ve asin sekilde
fosforlu giibrelerin  uygulanmas1 ve fosforun toprakta
birikimidir (Gharanjiki et al., 2002).

Topragin pH’sinin 6’dan fazla olmasi, cinkonun kimyasal
olarak (Zn(OH); veya ZnCOs3)’e donusmesine sebep olmaktadir.
Bunun sonucunda topraktaki elverisli cinko azalmaktadir.
Ayrica topraga asirn fosforlu gibre uygulamak da cinko
noksanligina neden olmaktadir. Yiiksek pH’ya sahip
topraklarda yetistirilen bitkiler daha cok bora ihtiyac
duymaktadirlar. Yapraktan gibreleme bazen cinko ve borun
etkisini artirmaktadir (Saeed and Fox, 1977; Singh et al.,
1988). Soyada bazi makro ve mikro elementlerin topraktaki
kritik miktarlan fosfor icin 15 mg/kg, potasyum icin 200
mg/kg, demir icin 5 mg/kg, cinko icin 1 mg/kg, manganez icin
5 mg/kg, bakir icin 0,5 mg/kg ve bor icin 0,5 mg/kg olarak
tespit edilmistir (Tehrani et al., 2015). Mikroorganizmalarin
enerji metabolizmalarinda onemli bir rol oynayan demir,
toprakta kullanlabilir serbest iyon halinde sinirli oranda
bulunur. Topraktaki bu sinirli demir, elverisli olmak icin fungus
ve bakteri gibi mikroorganizmalara ihtiyac duyar (Leong,
1986). Demirin eksikligi durumunda ot kalitesi ve ham protein
oran azalabilir (Khalili and Rushdi, 2009). Moghaddam et al.
(2013)’e gore demir siilfat bitki boyunda %11, yaprak sayisinda
% 6,4, kuru ot veriminde %31,6 ve ham protein oraninda da %
45,6 artisa neden olmustur. Malta et al. (2002) beyaz yulafta
cinkonun siirgiin, kok sistemi, bitki boyu ve bitki basina yaprak
sayisi izerinde belirgin bir etkisi oldugunu tespit etmislerdir.
Bitki gelisimini uyaran kok bakterileri, siderofor senteziyle
toprakta sinirli oranda olan demiri alarak, patojenlerin
gelismesini engellemektedirler (Bayrak ve Okmen, 2014).

Cinko,  enzimlerin  aktivasyonlarinda, proteinlerin
sentezinde ve karbonhidrat metabolizmalarinin
gerceklesmesinde onemli bir rol oynamaktadir. Cinko ve diger

mikro besin elementlerinin verilmesi, tarla bitkilerinin
performans ve kalitesini artirmaktadir. Genel olarak cinko
cogunlukla fotosentezde sekerlerin nisastaya
donusturilmesinde, protein ve oksinlerin metabolizmasinda ve
polenlerin olusumunda onemli rol oynamaktadir.

Ayrica cinko Dbitkilerde fosfor, azot ve demir gibi
elementler arasindaki iliskileri de etkilemektedir. Fosfor,
cinko Uzerinde zit bir etkiye sahiptir (Mousavi et al., 2007;
Alloway, 2008; Efe and Yarpuz, 2011; Mohan et al., 2015).
Biyolojik giibreler tanimda cevre kirliligini azaltmasinin yanm
sira saglikli drlinlerin elde edilmesinde ve sonucta insan
sagliginin korunmasinda da 6nemli rol oynamaktadir. (Kadioglu
2011). Bitkilerin gelisimini tesvik eden baz1 mikroorganizmalar:
Azotobakter, Arthrobacter, Acetobacter, Acinetobacter,
Azospirillum, Agrobacterium, Achromobacter, Aereobacter,
Pseudomonas, Alcaligenes, Clostridium, Enterobacter,
Erwinia, Flavobacterium, Klebsiella, Microccocus, Rhizobium
ve Serratia’dir (Burdman et al., 2000). Yogun tarimda azot
verim artisinda onemli bir paya sahiptir (Black 1957). Azotun
yetersizligi bitki gelisiminde diger besin elementlerden daha
etkili olmaktadir. Baklagil yem bitkileri dekara 3 - 5 kg azot (N)
ve 10 - 15 kg fosfora (P,0s) ihtiyac duymaktadirlar (Pejuhan
vd., 2016).

Fosfor, bitkiler icin azottan sonra ikinci en yetersiz bitki
besin elementidir. Fosfor organizmalarin DNA yapilarinda
biiylik bir role sahiptir (Munir vd., 2004; Ram et al., 2013).
Fosfor nukleik asitlerin onemli bir parcasi olarak; solunum,
metabolik aktivite, enzimatik reaksiyon, CO; fiksasyonu, seker
metabolizmasi, enerji depolama ve aktarilmasinda da bliyiik
onem tasimaktadir. Ayrica soyada cinko uygulamalarinin bitki
boyu, tane verimi ve tanede protein oranlan lizerine olumlu
etkisi oldugu baska calismalarda da belirtilmistir (Demkin ve
Ageev, 1990; Abdili et al., 2009).

BGTB (Bitki Gelisimini Tesvik Eden Rizobakteri)’ler
yapraklarin klorofil iceriginin ve yaprak agirtiklarinin artmasina
neden olmaktadirlar. Pseudomonas putida ve P. striata cinsleri
en etkili bakteriler olarak bilinmektedirler (Premono et al.,
1996; Kumar and Singh, 2001; Ram et al., 2013; imriz vd.,
2014). Kirecli toprakta yurutulen bir denemede Labidi et al.,
(2015) mikorizal biyo-asilamanin yem baklas1 (Hedysarum
coronarium L.)’min bitki kuru agirlig1 iizerine olumlu etkisi
oldugunu ifade etmislerdir.

Materyal ve Yontem

Calisma 2013 - 2014 willarinda 2 yil sire ile denizden
yliksekligi yaklasik 1270 m olan Urmia Tarimsal Arastirma
Enstitisu deneme tarlalarinda sulu kosullarda yurutulmustur.

Gizelge 1. Arastirma Topraginin Baz1 Fiziksel ve Kimyasal Ozellikleri

Tekstur sinifi pH

EC (ds/m) Kirec (CaCo3) (%) Organik madde (%) P (mg/kg) K (mg/kg) Fe (mg/kg) Zn (mg/kg)

Kumlu-tin 8,01 0,89 5,09

4,84 111,83 3,84 0,43
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Toprak orneklerinin bazi fiziksel ve kimyasal 6zellikleri Cizelge 1’de yer almaktadir. Toprak czelliklerine gore deneme topraginin
biinyesi kumlu - tinli, pH’s1 8,01 ile orta alkalin (Ergene, 1993), elektrik iletkenligi (EC) 0,89 ds/m ile tuzsuz (Aydin ve Sezen, 1995),
kirec icerigi (CaCOs) %5,09 ile orta kirecli (Anonymous, 1982), organik madde icerigi %0,49 ile cok az, elverisli P icerigi 4,84 mg/kg ile
az, degisebilir K icerigi 111,83 mg/kg ile fazla (Aydin ve Sezen, 1995), bitki tarafindan alinabilir Fe 3,84 mg/kg ile orta ve Zn icerigi

ise 0,43 mg/kg ile az (Lindsay ve Norwell, 1969) oldugu goriilmektedir.

Cizelge 2. Arastirma yerinin iklim ozellikleri

Aylik Toplam Yagis

Aylik Ortalama Sicaklik

Aylik Ortalama Nispi

Aylar (mm) (°C) Nem(%)

2013 2014 UYO 2013 2014 UYO 2013 2014 _ UYO
May1s 20 1,0 45,8 165 18,4 157 550 51,2 589
Haziran 03 04 143 21,8 23,0 20,3 405 _ 445 51,0
Temmuz 0,4 0,0 6,1 249 254 23,9 40,8 41,9 48,9
Agustos 0,0 03 23 23,8 261 19,3 43,8 381 493
Eylil 0,0 09 38 201 21,5 13,4 390 446 495
Top/Ort 2,7 2,6 743 21,4 22,9 185 43,8 441 51,5

Urmia Meteoroloji Bolge Mudiirliigii verilerinden alinmistir.

Arastirma yerinin iklim ozellikleri Cizelge 2’de vyer
almaktadir. iklim ozellikleri incelendiginde bitki gelisme
periyodundaki ( Mayis - Eyliil) aylik ortalama yagisin gerek 2013
ve gerekse 2014 yillarinda (2,7 ve 2,6 mm) uzun vyillar
ortalamasina gore (74,3 mm) cok diisikk seviyede oldugu
goriilmektedir. Aym1 donemde aylik ortalama sicakligin uzun
yillar ortalamasina gore deneme yillarinda daha yiiksek oldugu,
aylik ortalama nispi nemin ise uzun yillar ortalamasina gore
deneme yillarindan daha diisiik oldugu goriilmektedir.

Denemede yemlik soya (Glycine max (L.)Merrill)’nin
Williams cesidi kullanmilmistir. Yetisme siresi 120 giin ve lIl.
yetisme grubuna aittir (Abdili et al., 2009). Calismada fosfor
¢ozucu olarak Barvar-2 biyogiibresi; Pseudomonas putida,
strain P13 ve Pantoea agglomerans, strain P5, azot baglayici
olarak Azotobacter ve standart olarak da Rhizobium japonicum
kullamlmistir. BREXIL ticari isme sahip olan Demir (Fe) ve

Cinko (Zn) mikro element giibreleri, Valagro firmasindan temin
edilmistir.

Deneme sansa bagli tam bloklar deneme deseninde
faktoriyel dizenlemeye gore dort tekerrurlu olarak
kurulmustur. Denemede ekimler, 5 m uzunlugundaki parsellere
50 cm sira araliginda 4 sira halinde yapilmistir. Her blokta 16
parsel yer almistir. Uygulamalar T1(AoBo), T2(AoB1), T3(A1B2),
T4(AoB3), Ts(A1Bo), Te(A1B1), T7(AiBz), Ts(A1B3), To(A2Bo),
T10(A2B1), T11(A2B2), T12(A2B3), T13(A3Bo), T14(A3B1), T15(A3By) ve
T16 (A3B3) olarak parsellere yerlestirilmistir. Faktorlerden bir
tanesi biyolojik giibre uygulamasi olup (A), 4 seviyesi vardir
(AO; BGTB Kontrol Grubu, A1; Azotobakter, A2; Fosfor Coziicd,
A3; Azotobakter + Fosfor Coziicii Bakteriler). Ikinci faktor ise
mikro element giibre uygulamasi olup (B), bunun da yine 4
seviyesi vardir (BO; Mikro Element Giibre Kontrol Grubu, B1;
Cinko, B2; Demir, B3; Cinko + Demir).

Deneme alani ilkbaharda pulluk ile surtilmiis ve ekim oncesi
diskaro cekilmistir. Ekimler her iki yilda da 17 Mayis tarihinde

metrekareye 40 tohum (Abdili et al 2009) olacak sekilde
markorle acilan ¢izilere 4 cm ekim derinliginde elle
yapilmistir. Tohumlara Azotobacter ve Pseudomonas putida,
strain P13 ve Pantoea agglomerans, strain P5 asilamasi ekim
oncesi yapilmistir. Yapraktan demir ve cinko uygulama isleri 3
kez bitkilerin V,, V4 ve V¢ fizyolojik donemlerinde 2/1000 dozla
yapilmistir. Sulama isleri bitkinin ihtiyacina gore yapilmistir.
Ot hasadi alttaki baklalarin tam olusup tohum doldurmaya
basladig1 donemde (R4 Rs) yani generatif gelisme doneminde
(Cirak 2005) tirpanla bicilerek yapilmistir. Parsellerin
baslarindan 0,5 m ve kenarlarindan birer sira kenar tesiri
olarak atildiktan sonra geri kalan kismi ot icin hasat edilmistir.
Ot hasadinda 1 x 4 m olmak lizere toplam 4 m?’lik alan hasat
edilmistir.

Bitki boyu deneme parsellerinden tesadifen alinan 15
bitkide toprak vyiizeyi ile bitkinin en son yapraginin c¢iktig
bogum arasindaki mesafe oOlclilmiis ve sonuglar cm olarak
kaydedilmistir (Sumerli vd. 2002). Dal sayis1 parsellerden
tesadufen secilen 15 bitkinin, her birinin dal sayis1 sayilip
(adet/bitki) kaydedilmistir. Yaprak alan indeksi 1 m?’lik alana
isabet eden bitkilerin yaprak alaninin toplamini ifade etmekte
olup, parsellerden tesadiifen secilen 15 bitkinin yapraklarn
Yaprak Alan Metre Cihaz ile olcllerek hesaplanmistir. Yas ot
hasadindan sonra denemede her parselden 500 g yas ot Ornegi
alinarak kurutma firininda (65 °C) sabit agirliga gelene kadar
kurutulmus ve sonra alinan orneklerin kuru ot orani ile yas ot
verimi carpilarak dekara kuru ot verimleri kg/da olarak
hesaplanmistir (Timuragaoglu vd., 2004). Ham protein oranin
tespit etmek icin parsellerden alinan otlar Willey tipi
degirmende ogiitiilmiis ve bu orneklerden alinan 0,3 g’lik
orneklerde Mikro Kjeldahl metoduyla toplam azot tayini
yapilmistir. Elde edilen N degerleri 6.25 katsayisi ile carpilarak
% ham protein oran1 kuru madde esasina gore hesaplanmis ve
sonuclan ylizde olarak degerlendirilmistir (Kacar, 1984).

Arastirmada elde edilen verilerin varyans analizleri de
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Sansa Bagli Tam Bloklar deneme desenine gére yapilmistir.
Daha sonra uygulamalar arasindaki farkliliklar Duncan Coklu
Karsilastirma Testine gore belirlenmistir. Arastirmada veriler
Mstat-c bilgisayar paket programi kullanilarak
degerlendirilmistir (Yildiz ve Bircan, 2012).

Arastirma Bulgulan ve Tartisma

Calismada biyolojik gubreler ile yapraktan demir ve cinko
uygulamalarin yemlik soyada bitki boyu, bitkide dal sayisi,
yaprak alan indeksi (YAl), kuru madde verimi ve otta ham
protein oram ozellikleri ile ilgili varyans analizi sonuclan
Cizelge 1’de sunulmustur.

Cizelge 3. Bitki boyu, bitkide dal sayisi, yaprak alan indeksi, kuru madde verimi (KMV) ve ham protein oram ozellikleri ile ilgili

varyans analizi sonuclar

F Degerleri

V-K 5-D Bitki Boyu Dal Sayis1 YAI KMV Protein
Yil 1 2,434 2,425 5,192 52,322 1,656
Blok 6 2,469 4,299 2,173 1,333 1,611
A 3 8,665 ** 13,894** 9,892* 44,070** 20,714**
Yilx A 3 0,491 0,404 0,048 0,439 0,472
B 3 20,901 ** 51,121** 51,865** 68,881** 60,121**
Yilx B 3 0,101 2,285 0,429 0,354 3,534*
AxB 9 4,936* 1,413* 6,245** 4,365 2,952
Yilx AxB 9 0,439 1,003 1,219 0,270 0,768
Hata 90
Toplam 127

1*0.05 seviyesinde,

Bitki boyu: Yemlik soyada bitki boyu iizerine A, B ve A x B
interaksiyonu arasinda istatistiki manada onemli bir farklilik
ortaya cikmistir. Yillarin birlesik analizinde bakteri, yapraktan
demir ve cinko uygulamalar ve bu gubrelerin interaksiyonlar
%1 duzeyinde onemli olmus ve parsellerdeki bitkilerin boylar
biyolojik giibreler ile yapraktan demir ve cinko uygulamalarina
bagli olarak artis gostermistir. Cizelge 2'de goriildiigii gibi
uygulanan gubreler bitki boyuna olumlu etki yapmaktadir. Bitki
boyu verileri degerlendirildiginde en disiik sonuclar 112,8 cm
ile  kontrol parselinden elde edilmistir. Arastirmada
Azotobakter x ¢inko x demir ve Azotobakter x FCB x ¢inko x
demir (A x B) etkilesimlerinin 6nemli oldugu da belirlenmistir.
Denemede en yiiksek bitki boyu degerleri 140,2 ve 140,5 cm
olarak sirasiyla A1B3 ve A3B3 muamelelerinde bulunmustur. Bu

calismada  Azotobakter ve fosfor ¢oOzicu  bakteri
uygulamalarinin  bitki boyuna olumlu etkileri oldugu
saptanmistir. Azotobakter ve fosfor cozicu bakteri

uygulamalar bitki boyu degerlerini kontrole gore sirasiyla %5,3
ve % 4,6 artirrnstir. Azotobakter uygulamasi sonucunda en
yiiksek bitki boyu degeri 135,2 cm olarak tespit edilmistir. Bitki

**0.01 seviyesinde onemlidir

boyu yoniinden cinkolu giibre, demire gore daha etkili
olmustur. Azotobacter ve fosfor ¢coziicli bakteriler bitki boyunu
tesvik edici ozelliktedirler. Denemede toprak alanlarinin
cinko, demir ve fosfor icerigi diisiik oldugu icin, mikro besin
elementleri, azot baglayici ve fosfor ¢oziicli bakteri uygulamasi
yapilmadan yetistirilen soya bitkilerinin gelismesi ve
dolayisiyla bitki boyu simirli kalmistir.  Yapraktan cinko
uygulamalariyla yemlik soyanin bitki boyu degerleri kontrole
gore % 18,7’lik bir artisla 133,9 cm ve demir uygulamalan
sonucunda kontrole gore % 14,5’lik bir artisla 129,2 cm’e
ulasmistir (Cizelge 2). Azotbacter uygulamalari sonucunda
bitki boylart % 14,7’lik bir artis gostermistir. Bu denemede
yillar arasinda 6nemli bir farklilik ortaya ¢ikmamistir. Yemlik
misir ve sorgum bitkilerinde de azot, fosfor ve cinkolu giibre
uygulamalar sonucunda bitki boylarinin arttig ifade edilmistir
(Hani et al., 2006; Mohan et al., 2015). Bu sonuc Kader et al.
(2002); Ayub et al. (2002); Grazia et al., (2003); Abdili et al.,
(2009) ve Moghaddam et al., (2013) bulduklarn sonuclarla da
paralellik gostermistir.

Cizelge 4. Biyolojik giibreler ile yapraktan demir ve cinko uygulanan yemlik soyada ortalama bitki boyu degerleri (cm)

Bitki Gelisimini Tesvik Edici Bakteriler

Mikrobesin Ao A4 A2 As Ortalama
Elementi
2013 yili

Bo 114,0 130,3 130,8 136,3 127,9

B4 136,8 135,5 138,5 129,8 135,2

B, 131,0 137,5 134,0 131,5 133,5

B3 139,3 139,5 137,8 142,5 139,8

Ortalama 130,3 135,7 135,3 135,0 134,1
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Cizelge 4 (devami)

2014 yili
Bo 111,5 128,5 129,3 134,3 125,9
B4 131,0 133,8 136,5 136,5 135,5
B2 127,3 135,3 132,0 130,5 131,3
B3 136,5 140,8 135,5 138,5 137,8
Ortalama 126,6 134,6 133,3 135,0 132,4
Ortalama
Bo 112,8 E 129,4 CD 130,1 BCD 135,3 A-D 126,8 C
B4 133,9 A-D 134,7 A-D 137,5 A-D 133,2 A-D 134,8 B
Bz 129,2D 136,4 A-D 133,0 A-D 131,0 BCD 132,2B
B3 137,9 A-D 140,2 ABC 136,7 A-D 140,5 AB 138,8 A
Ortalama 128,4B 135,2 A 134,3 A 135,0 A 133,2

Ortalamalar arasindaki farklarda biyuk harfler %1’de ve kiicuk harfler %5’de onemlidir.

Dal sayisi: Dal sayis1 bakimindan demir, cinko, Azotobakter
ve fosfor ¢ozucu bakteri uygulamalan tek basina %1’de ve
interaksiyonlar1 da istatistiki acidan (p<0.05) onemli cikrmistir
(Cizelge 1). Dal sayisi ot verimi bakimindan oldukca onemli
verim unsurlarindan biridir ve uygulamalardan da onemli
derecede etkilenmistir. Denemede iki yillik ortalama dal sayis
bakimindan en diisiik deger 2,6 adet ile kontrol parselinde ve
en yiksek sonuclar da Azotobakter x FCB x ¢inko x demir
etkilesimlerinde belirlenmistir. Calisma sonuclarina gore AgB3,
A1Bs, A1B1, AsB3, A;B1 ve A3Bs uygulamalar aynm grupta yer
almislar ve istatistiki acidan onemli farkliliklarin bulunmadig
tespit edilmistir. Arastirmada cinko ve cinko x demir parselleri
ile Azotobacter ve fosfor coziici bakteri (FCB) parselleri

arasinda onemli bir farklilik kaydedilmemistir (Cizelge 3). Bu
denemede yillar arasinda oOnemli bir farklilk ortaya
cikmamistir. Arastirmacilar bitkilere uygulanan Azospirillum
brasilense, Azospirillum spp, A. brasilense Cd 245 ve
Pseudomonas spp bakteri suslarinin verim ve verim unsurlari
tizerine olumlu etkileri oldugunu ifade etmislerdir (Cakmakgr,
2005). iran’da yiiriitiilen bir calismada siiper fosfat ve biyolojik
fosfat glibre (fertile2) uygulamalarinin verim ve verim
unsurlar1 lizerinde onemli etkisi oldugu tespit edilmistir
(Hashemi and Mojaddam, 2015). Arastirmamizda elde edilen
sonu¢ ve muameleler arasindaki farkliliklar calisma yerlerinin
uygulanan demir, cinko ve fosfor yoniinden fakir olmasi ile
aciklanabilir.

Cizelge 5. Biyolojik giibreler ile yapraktan demir ve c¢inko uygulanan yemlik soyada ortalama dal sayisi degerleri (Adet/bitki)

Bitki Gelisimini Tesvik Edici Bakteriler

Mikrobesin

. Ao Ay A; A Ortalama
Elementi
2013 yili
Bo 2,6 3 3,2 2,9 2,9
B1 3,2 3,2 3,3 3,4 3,3
B2 3 3,1 3 3,2 3,1
B3 3,3 3,3 3,4 3,7 3,4
Ortalama 3 3,2 3,2 3,3 3,2
2014 yili
Bo 2,5 3,1 3 3,1 2,9
B1 3,3 3,5 3,5 3,6 3,5
B2 2,8 3 3,2 3,2 3,1
B3 3,4 3,5 3,5 3,6 3,5
Ortalama 3 3,3 3,3 3,4 3,2
Ortalama
Bo 2,6 k 3,1¢-j 3,1¢-j 3,0 g-j 2,9C
B 3,3 b-i 3,4a-d 3,4 a-d 3,5 abc 3,4A
B2 2,9 3,1¢8-j 3,18-j 3,2 b-j 3,1B
B3 3,4 a-d 3,4 a-d 3,5 abc 3,6a 3,5A
Ortalama 3,0A 3,2B 3,3AB 3,4A 3,2

Ortalamalar arasindaki farklarda biyuk harfler %1’de ve kiicuk harfler %5’de onemlidir,

Yaprak alan indeksi: Yemlik soyada demir ve cinkolu
glibre, fosfor c¢oziici bakteri ve azot baglayici bakteri
(Azotobakter) uygulamalarinin yaprak alan indeksi (YAl)

Uzerine etkilerini belirlemek amaciyla yapilan varyans analizi
sonuglan cizelge 1'de verilmistir. Cizelge 1’de goriildiigi gibi
yemlik soya bitkisinin yaprak alan indeksinde A, B ve A x B
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interaksiyonu haric diger varyasyon kaynaklarnn arasinda
istatistiki manada onemli bir farkliik ortaya cikmamustir.
Arastirmada A, B uygulamalar ve A x B interaksiyonu %1’de
onemli  olmustur. Denemede elde edilen Vverilerin
incelenmesinden anlasilacagi gibi iki yil ortalamalarina gore en
yuksek yaprak alan indeksi (YAl) % 38,3 artisla demir x cinko
interaksiyonundan elde edilmistir. interaksiyonlara
baktigimizda en vyiiksek sonu¢ 8,3 ile ¢inko x demir
interaksiyonondan elde edilmis ve bu degeri de c¢inko
uygulamas1 ve Azotobakter x c¢inko, Azotobakter x demir,
Azotobakter x ¢inko x demir, FCB x cinko x demir, Azotobakter
x FCB x cinko, Azotobakter x FCB x demir ve Azotobakter x FCB
x ¢inko x demir interaksiyonlar izlemistir. Biyolojik guibrelerin
etkisine baktigimizda en yiksek yaprak alan indeksi 7,9 ile

bakterilerin kangiminda bulunmus ve bu degeri de sadece
Azotobakter uygulamasi 7,7 ile takip etmistir. Ayrica yapraktan
demir ve ¢inko uygulamalanni dikkate aldigirizda en yiiksek
sonu¢ 8,2 ile ¢inko x demir interaksiyonunda bulundugu
belirlenmistir (Cizelge 4). Ayub et al. (2002) vyiruttukleri
calismalaninda azot ve fosforun yaprak alam indeksi (YAI)
lizerine onemli etkileri oldugunu ifade etmislerdir. Ayrica
Grazia et al. (2003); Hani et al. (2006) ve Abdili et al. (2009)
tarafindan yapilan calisma sonuclarina gore cesitli bitkiler
uygulanan azot, fosfor ve cinkolu gubrelerin bitki boyu ve
yaprak alani indeksi (YAIl) lizerine onemli etkileri oldugu da
saptanmistir. Bu calismanin sonuclan Gozubenli et al. (2001);
Khan et al. (2009); Chaab et al. (2011) ve Mohan et al. (2015)
tarafindan sunulan sonuclar ile uyumludur.

Cizelge 6. Biyolojik giibreler ile yapraktan demir ve ¢inko uygulanan yemlik soyada ortalama yaprak alan indeksi degerleri

Bitki Gelisimini Tesvik Edici Bakteriler

Mikrobesin Ao A A As Ortalama
2013 yilh
Bo 5,9 6,8 6,9 7,4 6,8
B4 7,9 8 7,4 8 7,8
B, 7,2 7,9 7,2 7,6 7,5
B3 8,1 7,8 8 8,4 8,1
Ortalama 7,3 7,6 7,4 7,9 7,5
2014 yili
Bo 6,1 7,2 7,1 7,8 7,1
B4 8 8,4 7,2 8,2 8
B 7,1 7,5 7,6 8 7,6
B3 8,5 8,1 8,4 8,1 8,3
Ortalama 7,4 7,8 7,6 8 7,7
Ortalama
Bo 6,0L 7,0 IJK 7,0 IJK 7,6 B-J 6,9D
B4 8,0 A-F 8,2 ABC 7,3 E-K 8,1 A-E 7,9B
B, 7,2 H-K 7,7 A-l 7,4D-K 7,8 A-H 7,5C
B3 8,3 AB 8,0 A-F 8,2 ABC 8,3 AB 8,2A
Ortalama 7,4B 7,7 A 7,5B 7,9 A 7,7

Ortalamalar arasindaki farklarda biyuk harfler %1’de ve kiicik harfler %5’de onemlidir.

Kuru madde verimi: Calismada parsellere uygulanan
biyolojik glibreler ile demir ve cinkolu giibreler kuru madde
verimini arttirmislardir. Cizelge 1’de goriildiigi gibi yillara
gore biyolojik glibre (A) demir ve cinko (B) uygulamalar %1
dizeyinde ve bu gibrelerin interaksiyonlarn (A x B) % 5
dizeyinde onemli ¢ikmistir. Calismada istatistiki acidan A, B
ve A x B interaksiyonu haric diger varyasyon kaynaklarinin
onemli olmadig1 belirlenmistir. Denemede en yiiksek kuru
madde verimi 1649,8 kg/da ile Azotobakter x FCB x ¢inko x
demir interaksiyonundan elde edilmis ve bu degeri de FCB x
¢inko x demir, Azotobakter x FCB x ¢inko ve Azotobakter x FCB
x demir interaksiyonlan sirasiyla 1577,6, 1598,9 ve 1587,6
kg/da ile izlemistir. Arastirmada demir ve cinko uygulamalan
arasinda onemli bir farklilk bulunmamis ve ayrica bakteri
cesitleri de ayni1 grupta yer almislardir. Cizelge 5’de goriildiigii
gibi en disuk kuru madde verimi 1269,0 kg/da ile kontrol
parselinde kaydedilmistir. Misirda yapraktan uygulanan Fe, Zn
ve Mn en yiiksek kuru madde verimini saglamslardir (Khalili
and Rushdi, 2009). Ayrica Jaliya et al. (2008) ve Farshid (2011)

yapraktan uygulanan ¢inkolu giibre sonucunda, yapragin ¢inko
konsantrasyonunun arttigin1 ifade etmislerdir. Aref (2012)
cinko ile fosfor arasinda bir sinerjizm iliskinin oldugunu
kaydetmistir. Kader et al. (2002) Azotobacter asilamasinin
kuru madde verimine onemli etkisi oldugunu belirlemislerdir.
Arastirmacilar Azotobacter asilamasinin kuru madde degerinde
%29 oraninda artisa neden oldugunu tespit etmislerdir. Yine
Albayrak ve Sevimay (2005) en yiiksek kuru madde veriminin
bakteri  asilamasindan  kaynaklandigin1  belirtmislerdir.
Cakmakc1 (2006) Bitki gelisimini tesvik edici bakteri
inokulasyonu ile baklagil disi bitkilerde %10 - 25 oraninda
verimin arttigini ifade etmistir. Kadioglu (2011) tarafindan
yapilan bir calismada da bakteri uygulamalarinin kuru madde
verimi lzerine cok Onemli etkisi oldugu belirlenmistir.
Calismamizda elde edilen sonuclar Taban ve Turan (1987),
Taban ve Alpaslan (1996), Zehtab et al (2008), Chaab et al.
(2011) ve Sarmadi et al.(2016) tarafindan sunulan sonuclar ile
ortusmektedir.
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Cizelge 7. Biyolojik giibreler ile yapraktan demir ve cinko uygulamalarin yemlik soyada ortalama kuru madde verimi degerleri

(kg/da)

Bitki Gelisimini Tesvik Edici Bakteriler

Mikrobesin Ao As Az As Ortalama

Elementi
2013 y1lh
Bo 1243,9 1393,4 1374,5 1503,3 1378,8
B 1468, 1 1478,2 1497,9 1562,9 1501,8
B2 1444,2 1489,0 1483,3 1540,2 1489,2
B3 1531,2 1549,7 1558,7 1603,0 1560,7
Ortalama 1421,9 1477,6 1478,6 1552,4 1482,6 B
2014 y1lh
Bo 1294,1 1470,8 1452,0 1570,2 1446,8
B 1551,0 1563,8 1566,6 1634,9 1579,1
B2 1491,8 1528,1 1536,1 1635,0 1547,8
B3 1575,8 1587,1 1596,5 1696,5 1614,0
Ortalama 1478,2 1537,5 1537,8 1634,2 1546,9 A
Ortalama
Bo 1269,0 m 1432,1 i-1 1413,3 jkl 1536,8 b-g 1412,8 C
B 1509,5 c-i 1521,0 b-h 1532,2 b-g 1598,9 ab 1540,4 B
B, 1468,0 g-k 1508,5 c-i 1509,7 c-i 1587,6 abc 1518,5 B
B3 1553,5 b-g 1568,4 b-e 1577,6 a-d 1649,8 a 1587,3 A
Ortalama 1450,0 C 1507,5 B 1508,2 B 1593,3 A 1514,7

Ortalamalar arasindaki farklarda biiyuk harfler %1’de ve kiicuk harfler %5’de onemlidir.

Ham protein orani: Yemlik soyada demir, cinko ve BGTB
uygulamasinin otta ham protein oranina etkisi ile ilgili varyans
analiz sonuclar cizelge 1’de sunulmustur. Otta ham protein
oranlarnn bakimindan BGTB, demir ve cinko uygulamalan %1
dizeyinde ve A x B etkilesimleri ile yil x B interaksiyonlar
%5'de onemli ctkmistir. Calismada demir ve cinkolu giibrelerin
kullanimi hem yalmz hem de birlikte protein oranini olumlu
yonde etkilemis ve kontrole gore cinko ve demir gibre
uygulamalar sirasiyla % 18,0 ve % 6,8 artisa neden olmuslardir.
Demir ile ¢inko birlikte uygulandiginda kontrole gore protein

orani %14,3 artmistir. Arastirma sonucuna gore biyolojik giibre
uygulamalar da istatistiki acidan onemli (p<0,01) cikmustir.
Denemede biyolojik glibre uygulamalarn sonucunda en yiiksek
ham protein oram %15,6 olarak Azotobakter x FCB
interaksiyonundan elde edilmistir. Bu calismada en dusik ve
en yuksek protein orani sirasiyla % 13,3 ve %16, 3 olarak kontrol
ve A3B; muamelelerinde tespit edilmistir. Calismada
interaksiyonlara baktigimizda AoB1, AiB1, A1B; ve A;B, A;B3,
A3B1 ve A3B; ve A3B; interaksiyonlan arasinda istatistiki acidan
onemli bir farkliigin bulunmadigr belirlenmistir (Cizelge 6).

Cizelge 8. Biyolojik giibreler ile yapraktan demir ve cinko uygulamalarin yemlik soya otunda ham protein orani1 degerleri (%)

Bitki Gelisimini Tesvik Edici Bakteriler

Mikrobesin

. Ao A4 A2 As Ortalama
Elementi

2013 yilh

Bo 13,2 14,7 14,3 14,4 14,1
B1 15,9 16,1 15,9 15,7 15,9
B, 14,1 14,5 14,6 15,4 14,6
B3 15 16 16,2 16,4 15,9
Ortalama 14,6 15,3 15,3 15,5 15,2
2014 yili

Bo 13,5 14,9 14,6 15,3 14,6
B 15,6 15,8 15,6 15,8 15,7
B, 14,3 15 15,1 15,9 15,1
B3 15,5 15,7 15,8 16,1 15,8
Ortalama 14,7 15,4 15,3 15,8 15,3
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Cizelge 8 (devami)

Ortalama

Bo 13,3k 14,8 g-j 14,5 hij 14,8 g-j 14,4 C
B4 15,7 a-e 15,9 abc 15,7 a-e 15,8 a-e 15,8 A
B, 14,2 1j 14,8 g-j 14,9 e-j 15,7 a-e 14,9 B
B; 15,3 c-h 15,9 abc 16 abc 16,3 ab 15,9 A
Ortalama 14,6 C 15,3 B 15,3 B 15,6 A 15,2

Ortalamalar arasindaki farklarda buyuk harfler %1’de ve kiiciik harfler %5°'de onemlidir.

Koivisto et al. (2003) tarafindan yurutilen bir calismada
farkli yemlik soya cesitlerinin ham protein oram 12,9-14,3
arasinda degistigi ifade edilmistir. Ayrica Blount et al. (2013)
yemlik soyada ot ham protein oranlarinin 16,7 ile 24,6 arasinda
degistigini rapor etmislerdir. Horozibiginde (Amaranthus
hypochondriacus) azotlu glibre miktarlarimin artisi ile birlikte
ham protein oranlarinin (p<0.05) arttig1 saptanmistir. Artan
azotlu giibre miktarlan ile birlikte soyanin yem kalite degeri

Sonuc ve Oneriler

Diinya capinda modern tarim uygulamalarinin bir sonucu
olarak yanlis ve asin sekilde kimyasal giibre uygulamalan
sonucunda ¢esitli olumsuzluklar meydana gelmektedir.
Kimyasal glibre kullamimi tatli su kaynaklarinda cevre kirliligine
neden olmakta ve bu da hayvan, yabani yasam ve ozellikle de
insan acisindan cok onemli olumsuzluklara sebep olmaktadir.
Yapilan calismalar topraklarin alinabilir fosfor miktarinin
yiiksek verim almak icin yeterli olmadigim ve kullanilan
inorganik fosforun da hemen bitkiler tarafindan alinmadigim
belirlemislerdir. Bakteri suslarimin dogru secimi fosforun
bitkiler tarafindan alimin arttirmaktadir. Arastirmacilar azot
baglayici ve fosfat ¢oziicii bakteri kullammlarinin, yiiksek girdi
kullanimina alternatif bir yol oldugunu ve ayrica da cevre
kirliliginin onlenmesi acgisindan onemli oldugunu
vurgulamaktadirlar. Nitekim bu calisma yapraktan demir,
cinkolu gubre ve fosfor cozicl bakteriler ile azot fikse eden
bakteri uygulamalarinin yemlik soyanin verim ve bazi verim
unsurlarinm nasil etkiledigini belirlemek amaciyla yapilmistir.
Bu calisma ile elde edilen degerlerden sonug olarak, bitki boyu
degerleri her iki yilda da Azotobakter, FCB, demir ve ¢inkolu
giibre uygulamalarindan etkilenmislerdir. Denemede en yiiksek
bitki boyu degerleri demir, ¢inko ve bakteri etkilesimlerinde
belirlenmistir. Biyolojik bakteri uygulamalarn bitki boyu
Uzerinde tesvik edici ozelliktedir. Dal sayis1 oldukca onemli ot
verim unsurlarindan biri olup uygulamalardan da onemli
derecede etkilenmistir. Dal sayis1 demir ve cinkolu giibre
uygulamalarina bagli olarak 2,9 - 3,3 degerleri arasinda
degismistir. Bakteri uygulamalar1 sonucunda, dal sayisi
kontrole gore %19,2 artis gostermis, fakat Azotobakter ve FCB
uygulamalar arasinda istatistiki acidan onemli farklitiklar
bulunmamistir. En yiiksek dal sayis1 degerleri de 3,7 olarak
A3B3 parsellerinden elde edilmistir. Yaprak alani indeksi (YAI)
ortalama 7,7 olmustur. Uygulamalarin yaprak alani indeksi
tizerine belirgin etkisi olmustur. En yiiksek degerler cinko ve
cinko ile bakteri etkilesimlerinden elde edilmistir. Kuru madde
verimi yoniinden yillar arasinda farklibklar ortaya cikmistir.

artmistir (Sarmadi et al., 2016). Demirin toprakta yetersizligi
ot kalitesi ve ot ham protein oranmin dusurebilir (Khalili and
Rushdi 2009). Yapilan bir arastirma sonucunda parsellere
uygulanan demir siilfat gubresi kontrole gore ham protein
oranim % 45,6 arttirmistir (Moghaddam et al., 2013). Galavi et
al. (2011) tarafindan yapilan arastirmada, yapraktan
uygulanan mikro besin ve fosforlu glibreler misir bitkisinin tane
protein oranini, onemli derecede etkilemislerdir.

Kuru madde verimi ortalama 1514,7 kg/da olarak
kaydedilmistir. Bakteri asilamast kuru madde verimini
artirmistir.  Denemede en yiksek kuru madde verimi 1649,8

kg/da olarak bakteri ve mikro besin etkilesimlerinden elde
edilmistir. Calismada Azotobacter ve FCB uygulamalan
arasinda belirgin bir etki ortaya ¢ikmamistir. Otun ham protein
orani ortalama %15,2 olmus ve uygulamalardan olumlu yonde
etkilenmistir. Denemede en dusuk ham protein oram %13,3
olarak kontrol parselinde goriilmistiir. Calismada en yiiksek ot
ham protein oran yapraktan cinkolu giibre uygulamalar ile
bakteri asilamalarinda tespit edilmistir. Elde edilen sonuclar
bir biitiin olarak degerlendirildiginde demir, cinko ve fosfor
yoninden fakir ve pH’st 7'den yiiksek olan topraklarda
yetistirilen bitkilere biyolojik giibreler ile yapraktan demir ve
cinko uygulamasi, kuru madde verimi ve bazi verim unsurlarim
olumlu yonde etkilemistir. Cinko, demir ve fosfor cozicu
bakteri asilamalarinin olumu etkileri deneme alanlan
topraklarinin Zn, Fe ve fosfor yoniinden vyetersizliginden
kaynaklandigin1 ifade etmemiz miimkiindiir. Azotobakter
asilamasi yemlik soyada genel manada olumlu tepki vermistir.
Rhizobium ve Azotobacter yoniunden yetersiz topraklarda bu
tepki daha belirgindir. Sonuc olarak kucik alanlarda yapilacak
ekimlerde dusiuk maliyetinden dolay1 bakteri asilamasinin
yapilmasi uygun olabilecektir.
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Introduction controlling diseases can decrease the mortality and improve
the growth rates; however, they are often an expensive and
unhealthy way to treat any disease (Ferguson et al., 2010;
Lauzon et al., 2010). The excessive use of antibiotics as
immunostimulants has led to an increase in the antibiotic

Farmed fish are exposed to several infectious diseases that
can reduce the fish yield (Erguig et al., 2015; Syahidah et al.,
2015). The use of antibiotics and chemotherapeutic agents for
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resistance by microorganisms, which causes problems when
treating the microbial infections in an aquaculture setting
(Bulfon et al., 2015; Cabello et al., 2016). Moreover, the
antibiotic and chemotherapeutic residues can remain in fish
tissues, which may threaten the health of human consumers
and cause pollution of the aquatic environment (Biswas et al.,
2010; Bulfon et al., 2015; Erguig et al., 2015; Syahidah et al.,
2015).

The main goals in aquaculture include better growth with
less cost and maintaining a good health status of the cultured
fish to achieve farmed fish sustainability. In this regard, the
medicinal plants have received immense attention in the
aquaculture sectors as an alternative to chemotherapeutics
and antibiotics as either added to fish diets or supplied as a
dietary supplement (Bulfon et al., 2015; Citarasu, 2010;
Reverter et al., 2014; Syahidah et al., 2015). The use of
medicinal plants significantly increased various activities in
aquaculture, such as antimicrobial, antistress,
immunostimulants, growth promotion, appetite stimulation,
improvement of gut flora, induced secretion of digestive
enzymes and increased survival rate (Citarasu, 2010; Reverter
et al., 2014; Bulfon et al., 2015; Van Hai, 2015). These
activities promoted by medicinal plants are due to their active
properties, such as glycosides, polysaccharide, alkaloids,
saponins, terpenoids, flavonoids, phenolics, steroids,
pigments, vitamins, proteins, fatty acids, minerals, and
essential oils (Bulfon et al., 2015; Citarasu, 2010; Govind et
al., 2012; Otunola et al., 2010). These are natural substances
that act as powerful antioxidants against the reactive oxygen
species generation (Asimi and Sahu, 2016; Shivashri, 2013;
Sonmez et al., 2015) and stimulate the immune response
against the pathogens (Ahmed et al., 2011; Erguig et al., 2015;
Reverter et al., 2014). They also induce digestive enzymes
secretion, thereby increasing appetite and food utilisation,
which in turn promotes growth and improves the overall fish
health (Bhavan et al., 2013; Poongodi et al., 2012). The use of
medicinal plants or their derivatives in aquaculture could also
reduce treatment costs associated with the side effects of
chemotherapeutic and antibiotic use. Hence, their use in
aquaculture has been successful because they are available,
have fewer side effects, are cheaper, safer, biodegradable,
biocompatible and eco-friendly (Bulfon et al., 2015; Madhuri
et al., 2012; Mohamed and Abasali, 2010; Syahidah et al.,
2015).

Lambs quarters (Chenopodium album) is a medicinal herb
belonging to the Chenopodiaceae family that is generally
distributed worldwide, especially in North America, Europe,
Africa and Asia (Agrawal et al., 2014). Previous studies
reported that the plant is extremely nutritious and acts as a
rich source of proteins, carbohydrates, fats, fibre, vitamins,
minerals and microelements (Agrawal et al., 2014; Al-Snafi,
2015; Choudhary and Sharma, 2014; Gqaza et al., 2013; Kaur
and Shri, 2015; Sikarwar et al., 2013). The bioactive
compounds of the plant are phenols, flavonoids, alkaloids,
glycosides, lignins, saponins, tannins, carotenoids, xylosides,

cinnamic acid and non-polar lipids (Agrawal et al., 2014; Kaur
and Shri, 2015; Sikarwar et al., 2013). It is evident from the
previous studies that a C. album extract demonstrated several
pharmacological activities, including hepatoprotective (Pal et
al., 2011; Vijay and Padmaa, 2011), antibacterial (Amjad and
Alizad, 2012; Korcan et al., 2013), spasmolytic and analgesic
(Ahmad et al., 2012), antimicrobial and antihelmintic (Nayak
et al., 2010), antipruritic and antinociceptive (Dai et al.,
2002), anticancer (Ankita and Chauhan, 2012), sperm-
immobilising (Kumar et al., 2007), antiulcer (Nigam and
Paarakh, 2015), anti-inflammatory (Usman et al., 2010) and
antioxidant (Kumar and Kumar, 2009) activities. Moreover, it
has been widely utilised as a traditional medicinal herb to treat
various diseases, including cough, laxative, piles, rheumatism,
abdominal pain, throat trouble and diseases of the blood,
heart and spleen (Arora et al., 2014; Baldi and Choudhary,
2013; Kritikar and Basu, 1975).

C. carpio is a warm freshwater fish that belongs to the
Cyprinidae family. It has an omnivorous feeding habit and is
one of the most widely cultured freshwater fish species due to
its fast growth and good meat quality; it is economic and
marketable fish species, readily accepts artificial food and is
highly tolerant to environmental fluctuations (Cao et al., 2013;
Jalali et al., 2013; Shirali et al., 2012; Tokur et al., 2006). It is
also considered as a good model for experimental studies
(Alishahi et al., 2010; Pratheepa and Sukumaran, 2014);
however, C. album is affected by diseases caused by pathogens
that have an impact on their health status, which reduces their
growth rate.

A majority of studies on C. album focused on its
pharmacological activities and there are no studies regarding
its use in aquaculture. The objective of the present study was
to investigate the efficacy of a C. album aqueous methanolic
extract on the immune response, haematological parameters,
digestive enzymes and growth performance of common carp
(Cyprinus carpio).

Materials and Methods
Fish and experimental design

A total of 480 C. carpio with an average body weight of 2.4
+ 0.1 g were obtained from a commercial fish farm in Antalya.
Fish were allowed to acclimate for 2 weeks prior to the study
during which they were fed a commercial diet twice a day. C.
carpio were randomly divided into four treatment groups: C.
album aqueous methanolic extract was added to their diet at
arate of 0% (control), 0.01% (CA0.01), 0.05% (CA0.05) and 0.1%
(CAO.1). Each treatment was conducted in triplicate (12
aquaria 110 L each, 40 fish in each aquarium). Fish were fed
the experimental diets twice daily for 45 days. The study was
conducted over 45 days, and on every 15™ day of the study, 3
fish from each aquarium were randomly selected,
anaesthetised using 0.01 mg L' of phenoxyethanol and kidney
samples were collected. At the end of the study, blood samples
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and the anterior intestine were also collected. Intestines were
preserved at -80 °C.

Water quality parameters during the experimental period
were as follows: dissolved oxygen 6.8-7.2 mg/L; pH 7.7-7.8;
and water temperature 25-26 °C. All experimental animals
were maintained according to the relevant international
guidelines. The study protocol was approved in advance by the
local Ethics Committee for Animal Research Studies at the
Kastamonu University (KUHADYEK-17.12.2017-2017.323).

Preparation of C. album extract

C. album were collected from Kastamonu province, North-
west Turkey. An aqueous methanolic extract of C. album
leaves was prepared following the method of Pakravan et al.
(2012) with slight modifications (Bilen et al., 2016). Briefly,
leaves were ground in a mechanical grinder and 50 g samples
of the ground plant were added to 1 L of 40% methanol (Sigma-
Aldrich). The mixture was allowed to stand at room
temperature for 5 days and was shaken every day. After 3 days,
the plant extract was filtered through filter paper (Whatman
filter No. 1) and the filtrate was collected and evaporated in a
rotary evaporator at 55-65 °C. The final product was dissolved
in distilled water and then sprayed on the commercial diet at
level 0.01%, 0.05% and 0.1%.

Non-specific Inmune Parameters

Head kidney cells were isolated from euthanised C. carpio
according to the method of Kono et al. (2012) with slight
modification, as follows. Briefly, the head kidney tissue was
carefully removed and gently pushed through a 100 pm nylon
mesh (John Stanier & Co., Whitefield, Manchester, UK) with an
RPMI-1640 medium (Invitrogen, Carlsbad, CA, USA)
supplemented with 5% foetal bovine serum (Invitrogen) and a
1% solution of 10,000 g mL™" streptomycin plus 10,000 U mL™"
penicillin (Invitrogen) and was then pushed again through a 40
pm nylon mesh cell strainer (Becton, Dickinson & Co., Franklin
Lakes, NJ, USA). The final homogenate was placed in a 3 mL
falcon tube. Head kidney cell suspensions were pelleted in a
centrifuge at 1800 rpm for 3 min at 4 °C. After centrifugation,
the supernatant was collected to measure myeloperoxidase
(MPO) by using 3,3,5,5-teteramethyl benzidine hydrochloride
(Sigma-Aldrich) as a substrate (Sahoo et al., 2005). Lysozyme
was measured by using a lyophilised Micrococcus lysodeikticus
bacterial cell solution (Sigma-Aldrich) as a substrate (Bilen et
al., 2014b). The pellet was suspended with 1 mL of the same
medium directly to assay nitroblue tetrazolium (NBT; Sigma-
Aldrich) activity, which was determined by the reduction of
NBT as a substrate, according to the method described by
Biswas et al. (2013).

Haematological Parameter Analyses

White blood cells (WBC) were determined using the
Neubauer counting chamber (lvanava, 1983), and the red blood
cell (RBC) count, haemoglobin (Hb) and haematocrit (Hct)
were measured according to the methods described by Blaxhall
and Daisley (1973). Mean cell haemoglobin (MCH), mean cell
volume (MCV) and mean cell haemoglobin concentration
(MCHC) were calculated according to the formulae of Lewis et
al. (2001).

Digestive enzyme activity

The anterior intestine was homogenised by a Potter
Elvenhjem homogeniser on ice in cold double-distilled water
(0.1 g L ml™") and centrifuged at 9000 x g for 20 min at 4 °C.
The resultant supernatant was removed and stored at -80 °C
to test the digestive enzymes activity, as follows. Trypsin
activity was determined following the method of Erlanger et
al. (1961) by using benzoyl-dl-arginine-p-nitroanilide (Sigma-
Aldrich) as a substrate. Amylase activity was determined by
using 2% starch (Sigma-Aldrich) as a substrate according to
Worthington (1991). Lipase activity was determined by the
hydrolysis of 4-nitrophenyl myristate (Sigma-Aldrich),
according to a method described by Gawlicka et al. (2000). The
protein content of the intestine supernatants was evaluated
following the method of Bradford (1976).

Growth Performance Parameters

Growth performance was calculated according to the
following equations: weight gain (WG, %) = 100 x (final fish
weight - initial fish weight)/initial fish weight); specific growth
rate (SGR %/day) = 100 x (ln final fish weight) - (ln initial fish
weight)/number of experimental days; feed conversion ratio
(FCR) = feed intake (g)/weight gain (g); survival rate (SR, %) =
final number of fish/initial number of fish x 100.

Statistical Analysis

The result was analyzed using SPSS software. One-way
ANOVA and Duncan's multiple range tests were used to
determine the significant differences between the groups. All

results are expressed as mean + SE and P < 0.05 was considered
statistically significant.

Result and Discussion
Non-specific Inmune Parameters
NBT Activity

NBT activity was significantly higher in the experimental
groups compared to that of the control group at 15 days (P <
0.05). Differences were also observed between the
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experimental groups (P < 0.05), and the highest value was
recorded in CAO.1 (Table 1). Similar results were observed at
30 days, except in CAO.1 that was not significantly different
from the control (P < 0.05). There was no significant difference
between the experimental groups and the control at 45 days
(P < 0.05).

Table 1. Effect of Chenopodium album extract
supplemented diet on NBT activity in Cyprinus carpio.

Experimental period

Groups

15t day 30t day 45t™ day

0.35 £ 0.99+0.372
CAO 0.04° 0.87:0.082  0-790.
CA0.01 0.45:0.07°  1.26:0.13°  1.0120.22%
CA0.05 0.52:0.05c  1-3%£0-11° 4 87.0.2¢2
CAO.1  0.58:0.07°  0.87:0.077  1.070.20°

All data are means = SE (n = 9); different superscript letters
in the same column denote statistically significant differences
(P < 0.05) between groups.

Lysozyme Activity

Changes in lysozyme activity in the kidneys at different
experimental times were observed in C. carpio when fed a C.
album extract-supplemented diet at different concentrations
(Table 2). Lysozyme activity was significantly higher in the
experimental groups compared to that of the control at 15 days
(P < 0.05) and there was no difference between the
experimental groups at 15 days. There was no significant
difference between the experimental groups and the control
at 30 days, except in CAO.1 that had a significantly lower
lysozyme activity compared to that of the control (P < 0.05).
There was no significant difference between the experimental
groups and the control at 45 days (P < 0.05).

Table 2. Effect of Chenopodium album extract
supplemented diet on lysozyme activity in the kidneys.
Experimental period

Groups 5% day 30"day 45" day

CAO 0.36:0.03* 0.27 +0.012  0.280.01
CA0.01  0.39:0.02° 0.27 £0.01°  0.29:0.042
CA0.05  0.39:0.03° 0.26 +0.01° 0.27+0.022
CAO.{  0.38:0.02° 0.25:0.03° 0.28:0.012

All data means + SE (n = 9 fish); different superscript letters

in the same column denote statistically significant differences
(P < 0.05) between groups.

MPO Activity

A C. album extract-supplemented diet significantly
enhanced the MPO activity in the kidneys in all experimental
groups and at all experimental periods (days 15, 30 and 45)
compared to that of the control (P < 0.05; Table 3). There were
significant differences between the experimental groups at 15
days (P < 0.05) and no significant difference between CA0.01
and CA0.05 at 30 days (P < 0.05). There was no significant
difference between the experimental groups at 45 days (P <
0.05).

Table 3. Effect of Chenopodium album extract
supplemented diet on myeloperoxidase activity in the kidneys.
Experimental period

Groups 15 days 30 days 45 days

CAO 116.55+9.152 125.90+6.872 224.15+9.892
CA0.01  129.97+5.51>  138.351+6.01° 252.08+6.99°
CA0.05  123.51£5.95¢ 140.26+6.15>  247.25+21.28°
CAO0.1 126.58+7.459  132.79+11.42¢  241.43+13.59°

All data means + SE (n = 9); different superscript letters in
the same column denote statistically significant differences (P
< 0.05) between groups.

Haematological Parameters

The effects of a C. album extract-supplemented diet on the
haematological parameters at the end of the feeding trial (45
days) are summarised in Table 4. WBC counts were
significantly decreased in the experimental groups compared
to that of the control (P < 0.05) and differences were also
observed between the experimental groups, where the lowest
WBC value was observed in CA1. There was no significant
difference in the RBC count, Hb, Hct, MCH, MCV or MCHC
between the experimental groups compared to those of the
control (P < 0.05).
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Table 4. Effect of Chenopodium album extract supplemented diet on haematological parameters at the end of the feeding trial
(45 d).

Groups WBCx 107 RBCx 10° HG (g/dl)  HCT (%) MCV (pg) MCH MCHC (g/1)

CAO 36.17£1.17%  1.5420.09* 6.58+0.752 24.33+£1.02% 156.82+3.40° 41.98+4.932 266.16+7.22°

CA0.01  33.17£1.47° 1.64:0.13% 6.37:0.822 24.96:2.18% 152.7+3.61°  39.9:4.55%  267.17:9.022

CA0.05 26.83+0.75¢ 1.66+0.132 6.67+0.76% 26.12+1.15% 154.28+3.732 40.08+6.08% 264.66+6.312

CAO0.1 20.33£1.869 1.48:0.16% 5.97:0.77% 22.40+2.39% 155.88:2.712 40.2:1.88%  268.5+8.872

All data means + SE (n = 9); different superscript letters in the same column denotes statistically significant differences (P < 0.05)
between groups.

Digestive Enzyme ACt'IVIty Amylase activity U/ mg protein
81 b

The effect of a C. album extract-supplemented diet on the 7
digestive enzyme activity is presented in Figure 1. Trypsin 207 g c
activity was significantly increased in CA0.05 and CA0.1 % Z
compared to that of the control (P < 0.05), whereas it did not -
differ between CA0.01 and the control. Similar results were g,
observed in lipase activity, which significantly increased in 1 j
CAO0.05 and CA1 compared to that of the control (P < 0.05) and 0 -
CA0.01 was not different from the control. The highest trypsin ACO ACO1 ACO5 AC1
and lipase activity was recorded in CA0.05. Amylase activity Groups

was significantly improved in all experimental groups

compared with that of the control (P < 0.05) and the highest Figure 1. Digestive enzyme activity in Cyprinus carpio fed

a diet supplemented with different concentrations of

activity was observed in CA0.01. Chenopodium album extract. CAO, CA0.01, CA0.05 and CAO.1
indicate a C. album extract concentration of 0, 0.01, 0.05 and
Trypsin activity U/ mg protein 0.1 g kg™, respectively. Different letters above the bars (mean
0.7 4 b + SE; n = 3) denote significant differences among the trial
06 groups (P < 0.05).
£205
E
2 04
2 o3 | a c Growth Performance Parameters
§3 )
= 0.2 1 z Changes in the growth performance parameters at the end
0.1 J of the feeding trial (45 d) are summarised in Table 5. Final
0 - weight and weight gain were significantly enhanced in CA0.01
ACO AC0.01 ACO0.05 ACO.1 and CA0.1 compared to those of the control (P < 0.05). FCR
Groups was not significantly different between all experimental
groups compared to that of the control (P < 0.05).
Lipase activity U/ mg protein Alternatively, SGR was significantly increased in all
0,07 - experimental groups compared to that of the control (P <
0,06 - b 0.05). In addition, SR was significantly improved in all
experimental groups compared to that of the control (P <
2 0,05 - c
2 0.05).
5004 1 a a
2 0,03 -
=
= 0,02 -
0,01 -
U m
ACO ACO0.01 ACO0.05 ACO.1
Groups
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Table 5. Effect of Chenopodium album extract supplemented diet on the growth Cyprinus carpio at the end of the feeding trial

(45 d).

All data are expressed as means + SE, different superscript letters in the same column denote statistically significant differences

(P < 0.05) between groups.

Growth performance parameters

Final weight

Weight gain

Groups Initial weight (g) @ % FCR SGR SR (%)
CAO 2.64+0.022 3.68+0.322 39.30+13.50° 2.14 + 0.58 0.76 + 0.192 652
CA0.01 2.63+0.032 5.050.65b 92.36+27.32b 1.42 + 0.45 1.47 £ 0.28 81.25°
CA0.05 2.63+0.082 4.75+0.392 80.16+9.312 1.56 + 0.722 1.34+0.18 852
CAO.1 2.64+0.06° 5.44+0.23b 105.73+13.55b 1.03 + 0.05 1.65 + 0.09 852

Fish have specific (adaptive immune system) and non-
specific (innate immune system) defences to protect
themselves against pathogens (Pratheepa and Sukumaran,
2014). Non-specific defence is the primary action when fish are
infected with pathogens (Diigenci et al. 2003). The major
components of non-specific defence include granulocytes,
monocytes, macrophages and humoral elements such as
lysozymes that complement the system (Galina et al., 2009;
Magnadottir, 2006). Immunostimulants are substances that
stimulate the immune response either specifically or non-
specifically, providing more resistance to various diseases (Yin
et al., 2006).

In the present study, the efficacy of a C. album extract as
an immunostimulant was assessed by a non-specific immune
parameter index, especially NBT activity (Mufoz et al., 2000).
In this study, the NBT activity was significantly increased in the
experimental groups on days 15 and 30 compared to that of
the control and no significant differences were observed on
day 45. This increase may be due to the phytochemical
constituents of the extract. Similar results were observed in
Koi carp (Cyprinus carpio) (Bilen et al., 2014c), and rainbow
trout (Oncorhynchus mykiss) (Bilen et al., 2011) after
supplementation with a tetra (Cotinus coggygria) extract.
Moreover, Park and Choi (2012) reported that Nile tilapia
(Oreochromis niloticus) when fed a diet supplemented with
mistletoe (Viscum album coloratum) revealed an increase in
the NBT activity. Kim and Lee (2008) reported that the NBT
activity in juvenile olive flounder (Paralichthys olivaceus) was

enhancement in the lysozyme activity was also recorded
in juvenile P. olivaceus when fed a diet supplemented with E.
cava (Kim and Lee, 2008) and in O. niloticus supplemented
with V. album coloratum (Park and Choi, 2012), Sophora
flavescens (Wu et al., 2013) and a Chinese herbal mixture
composed of astragalus, angelica, hawthorn, liquorice root and
honeysuckle (Tang et al., 2014).

MPO is an enzyme that is secreted by macrophages and
neutrophils of several fish species. It utilises hydrogen
peroxide to oxidise various substrates (Hampton and Kettle,
1996) and is one host defence against the invading pathogens
(Rosen et al., 2002). Moreover, macrophages and neutrophils
are stimulated during inflammation (Grattendick et al., 2002;

increased after being fed a diet supplemented with kelp
(Ecklonia cava). Haghighi and Rohani (2013) reported an
elevation in superoxide anion production in O. mykiss after
being fed a diet supplemented with powdered ginger (Zingiber
officinale). Moreover, Devasree et al. (2012) demonstrated
that a water soluble extraction of parijat (Nyctanthes
arbortristis) leaves enhanced NBT in the Mozambique tilapia
(Oreochromis mossambicus). Recently, Bilen et al. (2016)
reported an increased NBT level in O. mykiss when fed a diet
supplemented with a methanolic extract of nettle (Urtica
dioica).

Lysozyme is an important humeral non-specific defence
mechanism enzyme that provides defence against microbial
invasion (Evelyn, 2002). The bactericidal action of this enzyme
involves the hydrolyzation of the peptidoglycan layers of the
bacterial cell wall, which produces cell lyses that prevent the
colonisation of micro-organisms (Saurabh and Sahoo, 2008). In
addition, it induces antibacterial activity in the presence of a
complement (Harikrishnan et al., 2012). The present study
recorded a significantly increased lysozyme activity in the
experimental groups compared to that of the control on day
15 and no significant changes were observed between the
experimental groups and that of the control on days 30 and 45,
except in CAO.1. Similar results were observed in C. carpio
when fed a diet supplemented with methanolic extracts of C.
coggygria (Bilen et al., 2014a). Jian and Wu (2004) recorded
an elevated lysozyme level in common carp when fed a diet
supplemented with various Chinese herbal extracts. An
Lau et al., 2005). In the study, MPO activity was significantly
improved in all experimental groups in all experimental
periods (15, 30 and 45 days) compared to that of the control.
The long-term efficiency of C. album extract was also noted in
this study, which may provide better protection. In line with
our results, some previous studies reported that medicinal
plants improved the MPO activity in different fish species. Kim
and Lee (2008) demonstrated an enhanced MPO activity in
juvenile P. olivaceus when fed a diet supplemented with E.
cava. Similarly, Alexander et al. (2010) observed an elevated
MPO activity in O. mossambicus when fed a diet supplemented
with Tinospora cordifolia leaves. Bilen et al. (2014a) found an
increased MPO level in C. carpio when fed a diet supplemented
with C. coggygria extract and in goldfish (Carassius auratus)
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after being fed a diet supplemented with a U. dioica
methanolic extract (Bilen et al., 2014c).

Haematological parameters can be useful to detect the
abnormal changes in fish health. Haematological
characteristics act as an effective and sensitive index to detect
physiological and pathological changes in fish as a response to
the stress conditions such as changes in water quality (Alwan
et al., 2009; Fernandes and Mazon, 2003). In the present study,
haematological indices revealed that C. carpio when fed a diet
supplemented with C. album extract revealed significantly
decreased WBC counts and there were no significant
differences in the RBC count, Hb, Hct, MCH, MCV or MCHC
between the experimental and control groups. Presumably,
the supplementation of C. album extract at concentrations of
0.01, 0.05 and 0.1% does not have a negative effect on the
haematological parameters of C. carpio, except for the
negative effect on WBC count. This suggests that the C. album
extract concentrations used in this study were at a non-toxic
level. This is in accordance with the findings of Bilen et al.
(2014a) who found no significant changes in Hb, Hct, MCV, MCH
or MCHC in C. carpio when fed a diet supplemented with
different concentrations of C. coggygria extract. Asadi et al.
(2012) indicated that the oral administration of 0.01% or 0.1%
of watercress (Nasturtium nasturtium) extract caused no
significant difference in the RBC or WBC counts, Hct, MCV or
MCH values in O. mykiss when compared with the control,
whereas Hb and MCHC values were significantly increased in O.
mykiss when fed diets enriched with 1% N. nasturtium extract
when compared with the control. Conversely, Alishahi et al.
(2010) found that C. carpio when fed a diet containing aloe
(Aloe vera) revealed a significant increase in the WBC counts
and no significant changes in RBC or PCV compared with the
control. Babahydari et al. (2014) also found that C. carpio
when fed a diet containing a 2% wood betony (Stachys
lavandulifolia) extract, enhanced Hb and Hct. Labh and Shakya
(2016) revealed a significant enhancement in the
haematological parameters, such as WBC, RBC, Hb, HCT, MCH,
MCV and MCHC in C. carpio when fed a diet supplemented with
ethanolic extract of lapsi fruits. Mishra and Gupta (2017)
reported that aqueous and alcoholic extracts of Eclipta alba
roots, stems and leaves significantly improved RBC,WBC and
Hb in the walking catfish (Clarias batrachus).

Digestive enzymes play an important role in the digestion
of proteins, lipids and carbohydrates; they facilitate the
absorption of digested materials through the intestinal wall for
fish growth and reproduction (Furne et al., 2005). Fish
digestive enzyme activities are affected by several factors
including diet and feeding habits (Debnath et al., 2007;
Santigosa et al., 2008), fish age, growth stage, pH and
temperature (Jun-sheng et al., 2006), specific fish species and
digestive system structure (Al-Saraji and Nasir, 2013). In the
present study, the activity of trypsin and lipase was
significantly increased in CA0.05 and CAO.1 compared with the
control group and no significant changes were recorded in
CAO0.01. The highest trypsin and lipase activity was recorded in

CA0.05. Amylase activity was significantly improved in all
experimental groups when compared with the control and the
highest activity was observed in CA0.01. The improvement in
digestive enzyme activity may be due to the active principles
of this herb, which has the ability to stimulate the endocellular
digestive enzyme activity in fish and extracellular enzyme
activity by modulating the intestinal microflora. Likewise,
some previous studies demonstrated that medicinal herbs or
their derivatives exerted enhanced digestive enzyme
secretions. Sankar et al. (2011) demonstrated enhanced lipase,
amylase and protease activities in black tiger shrimp (Penaeus
monodon) treated with a methanolic extract of Ricinus
communis at different concentrations compared to the
control. Ojha et al. (2014) also reported that a dietary
ethanolic extract of Mucuna pruriens seeds at different
concentrations resulted in a significant increase in the
intestinal amylase, protease and lipase secretions of carp
(Labeo rohita). Fereidouni et al (2015) reported that a garlic
extract (Allium sativum) supplement in the basal diet of Mugil
cephalus larvae at different concentrations (0.5, 1 and 3%) for
30 days resulted in a significant increase in the protease,
amylase and lipase activities. Alternatively, Rahimi et al.
(2015) demonstrated that Mesopotamichthys sharpeyi
fingerlings that were fed a normal diet mixed with Z. officinale
extract at different doses did not reveal any significant change
in the trypsin activity but it did improve the amylase activity
in the intestine compared to the control. Djauhari et al. (2017)
reported that a prebiotic from a sweet potato (Ipomoea
batatas) extract supplemented in the diet of C. carpio
improved the protease activity and there was no significant
difference in the amylase and lipase activities compared to the
control.

At the end of the study, growth performance, especially
the final weight and weight gain, were significantly enhanced
in CA0.01 and CAO0.1 compared to the control. There was no
difference in FCR or SR among all experimental and control
groups. Alternatively, SGR was significantly increased in all
experimental groups compared to the control. The increase in
the growth performance, such as final weight, weight gain and
SGR, was presumably due to the stimulation of gastrointestinal
digestive enzyme secretions or through modulating the
beneficial intestinal microflora that play an important role
during the secretion of digestive enzymes. The increase in
digestive enzymes in the present study supports the results of
the increase in growth rates. This is in accordance with the
previous studies who demonstrated that the active herbal
properties in fish diets stimulate the secretion of digestive
enzymes. This would induce appetite and eventually elevate
food consumption, resulting in increased growth rates of
farmed fish. Therefore, these herbs have potential as a feed
additive for the sustainable development of aquaculture
(Bhavan et al., 2013; Radhakrishnan, et al., 2013). In C. carpio,
several investigators demonstrated that A. vera (Mahdavi et
al., 2013), S. lavandulifolia (Babahydari et al., 2014), Althaea
officinalis (Fallahpour et al., 2014) and Z. officinale
(Ghadikolaei et al., 2017) plant extracts significantly improved
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their growth performance.

Conclusion

The results obtained from the present study indicate that
supplementation of a methanolic extract of C. album improved
the non-specific immune parameters of C. carpio. In addition,
a C. album extract enhanced the digestive enzyme activity and
certain growth performance parameters, which might be a
result of the antioxidant properties of the plant.
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ARTICLE INFO ABSTRACT

Article History: In the presented study, we aimed to investigate fetal wastage due to slaughtered pregnant cattle

and endometritis ratio in slaughterhouses. For this aim, we examined the corpus parts of uterus
Received: 12.04.2018 tissues of slaughtered cattle by using macroscopic and histopathological evaluation methods to
Accepted: 26.09.2018 detect pregnancy and endometritis ratio. Routine histopathological processing was performed for
collected tissues. All sections were stained with hematoxylin- eosin. After staining, all slides were
examined under the light microscope. Out of the 140 cattle, 18 animals were found to be pregnant
at different stages of pregnancy. No histopathological changes were observed in 62 samples of 122

Keywords: non-pregnant cattle and inflammatory uterine lesions were observed in different characters and
intensities in 60 samples. In result of this study, we detect the percentage of pregnant animals which
Cattle are slaughtered is 12,8%. Besides, the percentage of female animals with no pathological lesions that

may prevent pregnancy were found to be is 44,2%. According to these findings, we suggest that these

Endometritis rates are a significant loss in terms of animal husbandry in the region.

fetal wastage. .
Kesime Sevk Edilen Inek Uteruslarinda Hayvanlarin Damizlik Degerini

Diisiiren Patolojik Lezyonlarin ve Fotal Kayiplarin Arastirilmasi

Anahtar Kelimeler: 0z

Bu calismada; kesime sevk edilen ineklerin, uterus organlarinin makroskobik ve histopatolojik

Inek muayenelerinin yapilmasi, boylece gebe olarak kesime sevk edilen hayvan sayisinin belirlenmesi
Endometritis amaclandi. Ayrica, toplanan orneklerde yapilacak histopatolojik mueyene ile endometritisli
fétal kayip hayvanlarin, uteruslarinda yangi olmayan hayvanlara oraninin tespit edilmesi amaclanmistir. Bu

amagla disi hayvan kesimleri rutin olarak takip edildi ve bu hayvanlara ait uterus organlar toplandi.
Toplanan bu organlar detayli makroskobik ve histopatolojik muayeneden gecirildi. Tum kesitler
hematoksilen-eozin boyama yontemi ile boyandi ve histopatolojik muayene 151k mikroskobu
kullanilarak yapildi. Toplam 140 hayvana ait uterus organlarinin dis bakisinda 18 (%12.8) hayvanin
farkli donemlerde gebe oldugu tespit edildi. Yine uterus organlarina yapilan makroskobik ve
histopatolojik incelemeler sonucunda gebe olmayan 122 hayvana ait organlarin 62’ sinde herhangi
patolojik bir degisiklik izlenmedi, 60’ inda ise farkli karakter ve siddetlerde yangisal lezyonlar izlendi.
Sonuc olarak kesime sevk edilen disi hayvanlardan gebe hayvan oraninin yoremizde %12.8 oldugu,
ayrica kesilen hayvanlarin %44.2’ sinde gebelige engel teskil edecek herhangi bir patolojik lezyona
rastlanmadigi goriilmiis ve bu oranlarin bolge hayvanciigimiz agisindan onemli bir kayip oldugu
kanmisina varilmistir.
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Introduction

The birth rate in farms is a very important value in both
milk and meat production. Pregnancy and birth of calf which
mean the beginning and continuation of lactation for dairy
cattle (Grohna and Rajala, 2000; Inchaisri et al., 2010; Nonga,
2015) and maintain meat production for farms (Kim et al.,
2005; Lee et al., 2007; McDougal et al., 2007; Oduguwa et al.,
2013). Fertility and infertility problems caused by diseases in
cattle are reported as the most important reason for the
removal of animals from herd (Lee et al., 2007; McDougal et
al., 2007; Potter et al., 2010; Armengol et al., 2015; Barlett et
al., 1986; Canisso et al., 2016). There are many pathological
conditions that cause infertility in cattle. As a result of these
pathological events, the uterus and the connected organs are
affected. Endometritis is defined as the inflammations in the
endometrium (Milli and Haziroglu, 2001; Foster, 2007;
Schlafer et al., 2007). These inflammations are usually caused
by bacterial agents such as Streptococcus, Staphylococcus,
Escherichia coli, Arcanobacterium pyogenes, Fusobacterium
necrophorum (Sheldon et al., 2006; Schlafer et al., 2007;
Potter et al., 2010). These agents are frequently encountered
in clinical endometritis cases especially with vaginal discharge.
Septic metritis can sometimes lead to problems that can cause
death. Brucellosis, Listeriosis, Leptospirosis, Salmonellosis are
rarely seen, but important zoonotic and abortive agents such
as tuberculosis, as well as protozoans such as Trichomonas
fetus and many viruses such as Bovine Viral Diarrhea Virus
cause infection in uterus (Foster, 2007; Schlafer et al., 2007).
These infections could prevent the pregnancy and also cause
to be completely infertile (Feldmann et al., 2005; Diskin and
Morris, 2008; Tsousis et al., 2010). Besides, There are some
different conditions such as amnion sickness, umbilical cord or
uterine torsion, hormonal effects (progesterone deficiency
etc.) nutritional problems (phosphorus, selenium and vitamin
E deficiency) and exposure to toxic substances which cause to
abortion in animals (Milli and Haziroglu, 2001; Foster, 2007;
Schlafer et al., 2007). Mild level infections in uterus usually
could be developed after the mating (Benbia et al., 2013).
Moreover, the presence of inflammatory cell infiltrations at a
certain rate in oestrus, pregnancy and postnatal 2-3 days
period is accepted as normal or physiological. The most severe
inflammations in cows are developed during the puerperal
period and the postpartum period of uterus and associated
organs (Milli and Haziroglu, 2001; Schlafer et al., 2007).

Histopathology is the most reliable method used to
determine uterine diseases. Inflammation in the uterus could
prevent pregnancy even an animal with physiologically healthy
and high breeding value. In this study, it was aimed to identify
uterine lesions in animals to detect pathological conditions
that may prevent pregnancy of animals referred to slaughter.
Besides we aimed to obtain numerical data about slaughtered
pregnant animals.

Material and Method

The uterus tissue obtained from the cattle after slaughter
were brought to the necropsy hall of the Department of
Pathology of the Faculty of Veterinary Medicine with
appropriate containers. Tissue samples taken from corpus uteri
were stored for 1 day being fixed in a 10% buffered formalin
solution for histopathology. Tissue samples were washed with
tap water before routine serial treatment of samples with
graded alcohol and xylene were performed in Shandon Citadel
2000 tissue system (Minnesota, USA). After routine
histopathological processing, all samples were embedded in
paraffin block and 5 pm sections were prepared using a rotary
microtome (Leica RM 2255, Wetzlar, Germany). All sections
were stained with hematoxylin and eosin (H&E) for standard
histopathological evaluation. Slides were examined under the
light microscopy (Olympus BX51 with DP72 camera
attachment, Tokyo, Japan).

Result and Discussion
Macroscopic Findings

In this study, loss of fetus caused by the killing of animals
in slaughterhouse not caused by abortion due to infection or
other reason. After macroscopic examination of collected
uterus tissue, it was determined that 18 out of 140 (12.8%)
animals were pregnant (Figre 1). Exudation of different color
and odor is encountered in the lumens of some organs. In
addition, the palpations made on these organs showed that
there was an increase in the consistency of the organs. Diffuse
fibrosis was observed in these organs during histopathological
evaluaiton (Fig. 5).

Fig. 1. Fetuses found in the uterus lumen.

Histopathological Findings

Uterine inflammations with different severity and
character were observed in 60 tissue samples during
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histopathological evaluation. chronic endometritis was
diagnosed in 32 samples and acute endometritis was diagnosed
in 28 cases. In acute cases, intense neutrophil leukocyte
infiltrations were observed in the submucosa, mainly in the
uterine lumen (Fig. 2). Degenerative and necrotic changes

5), desquamation and fibrosis in the lamina propria to the
mucosa were observed. In one case, there was a case of
chronic organ tuberculosis characterized by mononuclear cell
infiltrations around the caseification necrosis in the center,

were observed in the epithelium of the uterine gland (Fig. 3).
In chronic cases, inflammatory cells consisting of lymphocytes,
macrophages and plasma cells (Fig. 3) and eosinophilic
leukocytes (Fig. 4) were observed. Intensive necrosis in the
epithelial layer and gland epithelium of the endometrium (Fig.
and formation of capsules around it, consisting of Langhans
type giant cell formations and surrounding fibrous connective
tissue (Fig. 6). Focal mononiiclear cell infiltration in pregnant
animal endometrium (Fig. 7).

Figure 2. Intensive neutrophil leukocyte (arrows)
infiltrations in the uterine lumen, acute endometritis. H&E. 20
pm.

Figure 4. Eosinophil leukocyte infiltration (arrowhead),
chronic endometritis. H&E.20pm.

Figure 3. Intensive mononuclear cell infiltration (arrows),
chronic endometritis. H&E. 20 pm.

Figure 5. Fibrocyte (arrow) and fibroblast (arrowhead),
chronic endometritis, fibrosis. H&E. 20 pm.
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Fig. 6. Langhans-type giant cells (arrows), granuloma
consisting of casein (star) necrosis and fibrosis. H&E. 20 pm.

The disease agents found in the uterus reach this organ via
mating, blood pathway or postpartum contamination (Schlafer
et al., 2007; Potter et al., 2010). Although, the appearance of
vaginal discharge containing heavily neutrophil leukocyte in
abnormal color and odor (mucoid, purulent, hemorrhagic) in
the diagnosis of clinical endometritis is an important display
(Sheldon et al., 2006; Singh et al., 2008), there is no exudative
discharge in the subclinical endometritis. Methods such as
endometrial cytology, ultrasonographic imaging are used in the
diagnosis of subclinical endometritis (Knutt et al,. 2000;
Sheldon et al., 2006; Potter et al., 2010; Polat et al., 2015).
Histopathological examination of biopsy material taken from
endometrium in chronic and subclinical cases is shown as the
most reliable method in terms of classification of uterine
inflammation (Singh et al., 2008; Pleticha and Heuwiser, 2009;
Rhyaf, 2010; Benbia et al., 2013). Although, histopathologic
examination provides detailed information. This method is not
preferred due to destruction and infection predisposition in
the endometrium. In this study, samples of uterine tissue were
taken from the cows that were slaughtered and the risk of
complication of the biopsy known as the most reliable method
was eliminated and these samples were evaluated by
histopathologic examination. As a result of the evaluation, 60
(42.8%) cases were found to have different characteristic
uterine inflammation. At the end of the microscopic
examinations, chronic endometritis was diagnosed in 32 cases
of uterine tissues and acute endometritis was diagnosed in 28
cases. Intensive neutrophil leukocyte infiltrations were
observed in the submucosa, especially in the lumen of the
uterus in acute cases (Fig.2). In chronic cases, inflammatory
cell infiltrations like lymphocytes, macrophages, plasma cells
(Fig.3) and, eosinophil leukocyte (Fig.4) were detected. In a
case; granulomas were observed characterized by
mononuclear cell infiltrations with consisting of Langhans type
giant cell formations around the caesifenation necrosis in the
center, and surrounding fibrous connective tissue in this case

Fig. 7. Focal mononiiclear cell infiltration (arrow) in
pregnant animal. H&E. 20 pm.

(Fig.6). In studies conducted to diagnose clinical endometritis;
the uterine acute and chronic inflammation is cytologically
associated only with the presence of neutrophil leukocyte
(Sheldon et al., 2006). The uterine inflammation can not be
detected only by the presence of neutrophil leukocytes which
are intensely observed in the acute phase and cannot be found
in the inflammatory region for a long time. Though neutrophil
leukocytes are among the first responding cells to chemotaxis
in the inflammation, they are not predominantly among the
cells observed in inflammatory reactions that are not
exudative in the uterine lumen of chronic inflammations (Milli
and Haziroglu 2001; Schlafer et al., 2007). To confirm this fact,
we have also observed that lymphocytes, monocytes, plasma
cells, and fibrosis are evident in the inflammatory areas, while
the presence of neutrophil leukocytes in the animals diagnosed
with chronic endometritis is not detectable at all.

Histopathological examination of tissue specimens from
pregnant animals revealed intense mononuclear cell
infiltrations compared to healthy animals. Literature studies
have shown that this condition is related to pregnancy
(Schlafer et al., 2007; Singh et al., 2008; Armengol and Fraile,
2015; Espejel and Medrano, 2017). Therefore, inflammatory
changes in pregnant animals; endometritis was not evaluated
in the study.

Literature studies have also reported data on the incidence
of slaughetered pregnant animals in some African countries
(Oduguwa et al., 2013; Swai et al., 2015). However,
considering the worldwide studies, it is seen that the loss of
pregnancy which related to infectious and metabolic diseases,
external (temperature stress, milk production), maternal
(serum progesterone level), genetic (breeding bull, twin
pregnancy) factors, is between 0.4% and 10.6% (Lee and Kim,
2007; Benbia et al., 2013; Schlafer et al., 2007; Milli and
Haziroglu, 2001 ). Among these reasons, despite the absence
of slaughtered pregnant animals, it is reported that this loss is
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the most important loss in farms (Knutti et al., 2000; Sheldon
et al., 2010; Inchaisri et al., 2010; Benbia et al., 2013;
Armengol and Fraile, 2015). With this information, it is thought
that this issue should be resolved urgently when it is
considered that the basis of animal production is dependent on
reproduction.

Conclusion

Considering the fact that severe inflammations in uterus
occur after the birth, the animal husbandry enterprises in our
region should be made aware for the necessary precautions
such as prenatal and postnatal nursing care of pregnant
animals in particular. It is recommended to take measures such
as the incentive applications for the order to prevent the
pregnant animal slaughter. The service of active units using
ultrasound for pregnancy examination in slaughterhouses and
sacrifice markets, and the prohibition of the sale of animals
that do not receive pregnancy examination report as slaughter
and sacriface.
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The present work carried out on the length - weight relationship of two commercially
important mollusks Helix aspersa and Helix lucorum were analyzed from Sinop province
in the Central Black Sea region climate, Turkey. Totally 86 specimens of H. aspersa and
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helix species (H. aspersa and H. lucorum) showed negative growth characteristics (b<3,
P<0.05). The shell height and shell width of H. lucorum was significantly (P<0.05) greater
than the mean shell height and shell width of H. aspersa. The mean meat yield of H.
lucorum was significantly (t-test, P<0.001) lower than the mean meat yield of H. aspersa.
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Introduction Helix aspersa (Miiller, 1774) are used as food in many countries
(Yildirnm et al., 2004; Duman, 2015).

Species of the genus Helix are the largest terrestrial snails
distributed throughout the western Palaearctic region
(Mumladze et al., 2008). The genus has economic importance
since some species such as Helix lucorum Linnaeus, 1758 and

The brown garden snail, H. aspersa, is a terrestrial
gastropod mollusk and one of the best known species in the
world (Capinera, 2001). Turkish snail, H. lucorum, is a large,

' Corresponding author
E-mail address: had52@gmail.com (H. A. Duyar)
183


http://www.alinteridergisi.com/

Duyar, Bilgin and Bilgin (2018) Alinteri Journal of Agriculture Sciences 33(2): 183-192

edible air breathing land snail or escargot, a terrestrial
pulmonate gastropod mollusc in the family helicidae
(Capinera, 2001; Nordsieck, 2018). As its name suggests, it
originates from the Black Sea region, adjacent Asia Minor,
today’s western and central Turkey (Yildinm et al., 2004). Now
it is also found on the central Balkan Peninsula including
southern Romania, Bulgaria and Thrace as far as Albania and
Italy west of the Apennine (Yildirnm et al., 2004). The species
has been introduced in Austria, south of Vienna; it has also
been introduced in parts of Southern France, the Netherland
and also in the Slovak Republic (Reinink, 2005; Mienis and
Rittner, 2010; Cejka and Cacany, 2014). With a shell diameter
of between 30 and 60 mm the Turkish snail is usually larger
than the H. aspersa, the form of a H. lucorum shell is similar
to that of H. pomatia, globular with a depressed spire and
largely rounded red brown strips going around the whorls
(Nordsieck, 2018). Conchological differences between snails H.
pomatia and European populations of H. lucorum was
exhaustively described by Cejka and Cacany (2014).

The brown garden snail is native to the Mediterranean
region but now is in many more areas of the world, which
makes it a species of wide distribution and presence on all
continents, except Antarctica. Individuals of H. aspersa dwell
in the lowlands of Great Britain, in the Mediterranean, in
Western Europe, in North Africa including Egypt, in the Iberian
Peninsula and the Middle East, including Turkey (Capinera,
2001). This species arrived at these places either accidentally
hidden in plants or vegetable shipments or intentionally
introduced for some purpose (Burch, 1960; Capinera, 2001).
The H. aspersa individuals have the shell of the same color;
some have it dark brown, but the majority has it light brown
or with a golden hue; also, it shows several brown or yellow
stripes and the shell has a large opening whose edges are white
(Burch, 1960; Capinera, 2001). The H. aspersa is herbivorous
and consumes many types of plant matter. It finds its food in
fruit trees, herbs, cereals, flowers and bark of trees, but
occasionally it adds to its diet organic matter in
decomposition, either vegetable or animal (Duman, 2015).
Some of these snails hibernate during winter months,
especially when they are mature, but they return to activity
with the spring (Capinera, 2001; Duman, 2015).

Terrestrial gastropods such as H. lucorum and H. aspersa
play an important role in the ecology of the moist forests floor
and they provide food for a variety of soil arthropods and small
mammals (Digweed, 1993; Yildinm et al., 2004). Terrestrial
gastropods also play a role in litter decomposition and nutrient
cycling of forest ecosystems (Mason, 1970; Richter, 1979). To
quantify the contribution of terrestrial gastropods to different
ecological processes, it is necessary to estimate the biomass
of snails present within an area (Hawkins at al., 1997). Weight
length models provide an effective, time efficient method of
determining the biomass of invertebrates (Hawkins at al.,
1997). A mathematical representation of the weight length
relationships (WLRs) derived from the analysis of a number of
specimens of different sizes from a particular area is a useful
tool for study of population dynamics. Knowledge on biological

features such as weight length relationships, growth
characteristics, etc. of terrestrial snails is important tool for
their protection and conservation (Hawkins et al., 1997;
Yildirim et al., 2004). The WLRs have many applications in
stock assessments and ecological studies. According to
Stergiou and Moutopoulos (2001), the WLRs are very useful for
research because they: (i) allow the conversion of growth in
length equations to growth in weight for use in stock
assessment models; (ii) allow the estimation of biomass from
length observations; (iii) allow an estimate of the condition of
the snails; and (iv) are useful for between region comparisons
of life histories of certain species. Moreover, the WLRs
parameters can be applied in different factors such as age,
reproduction activities, amount of food and feeding, region,
temperature, seasons etc. (Weatherley, 1972). In the present
study, the weight and length relationships (WLRs) and meat
yield of brown garden snail, H. aspersum and Turkish snail, H.
lucorum were investigated in the Sinop province, Turkey.

Material and Method

Sample Collection

Two species of Helix was collected from a garden in the
Sinop province in spring (April 2013) Samples were collected
by hand. Collected materials were refrigerated at
approximately 4°C for 4 days before being measured and
weighed.

Snail shell measurement

Aperture height (AH), aperture width (AW), body-whorl
height (BW); shell height (SH), shell width (SW) and height of
whorls (W) were measured according to Blackket et al. (2016)
(Figure 1).

tw
Body- - - -
Whorl
AH |BW |SH
Umbilicus =|- - - -
. 4 N
Columellar Plait W Mip

sSw

Figure 1. Snail shell with characters (From Blackket et al.,
2016). Locations of shell measurements are indicated by solid
arrows and lines. AH: aperture height; AW: aperture width;
BW: body-whorl height; SH: shell height; SW: shell width; W:
height of whorls.

Immediately after they were measured, the total live wet
mass (tissue + shell) of individual gastropods was determined,
to the nearest 0.001 g, on an electronic balance. Tissue
separation was facilitated by breaking open the shell.
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Gastropods were then placed on a glass cover slip and the
tissue was carefully removed from the shell. Then the internal
organs were separated from the meat and weighed. Meat yield
calculated as a percentage of the total weight of the meat
without internal organ.

Weight - Length Relationships (WLRs)

The largest diameters of the shell (SW), the height (SH) of
the shell and the wet body weight (BW) of two snail species
(H. lucorum and H. aspersa) were measured. All specimens of
the largest diameters of the shell (SW), the height (SH) of the
shell were measured with a while Vernier Caliper with 0.01 mm
sensitivity and weighed to the nearest 0.01 g with an electronic
balance.

The WLRs, parameters were calculated and analyzed using
MS Excel software. The weight length relationship was
estimated as (Le Cren, 1951):

W = aTLb,

where W is the body weight (g), TL refere the largest
diameters of the shell (SW) and the height of the shell (SH), a
is the intercept, and b is the slope of the regression line.
Comparison of the difference of slope value from b = 3
(isometric growth) for all seasons, Pauly’s t-test was
performed (Pauly, 1984). Pauly’s t-test statistic was calculated
as below:

Squgn |b-3] —5
t= ogTL n-2
Sdogw V1_f2

(M

where Sdiser. is the standard deviation of the log TL values,
Sdioew is the standard deviation of the log W values, n is the
number of specimens used in the computation. The value of b
is different from b = 3 if calculated ¢ value is greater than the
tabled t values for n-2 degrees of freedom (Pauly, 1984). The
comparisons the slopes of the regression lines between H.
aspersa, and H. lucorum were also carried out using analysis
of covariance (ANCOVA). Comparison of the difference of
correlation coefficient (r) from zero t-test (Snedecor and
Cochran, 1989) was calculated as follow:

@)

where n is the number of fish used in the computation and
r is the correlation coefficient. The value of correlation
coefficient is different from zero if t value is greater than the
tabled t values for n-2 degrees of freedom. T test to compare
the means between the different sexes in PAST ver 1.75b
software package (Hammer et al., 2001). Differences were
considered statistically significant when P < 0.05.

Results and Discussion

A total of 153 Helix specimens (86 H. aspersa, 67 H.
lucorum) were sampled in April 2018 from Sinop province. The
mean shell height, shell width, body-whorl height, aperture
width of H. lucorum was estimated statistically higher than H.
aspersa (t test, P<0.05) (Table 1).

Table 1. Morphological variation of shell and meat yield of two helix species, H. aspersa and H. lucorum. The different superscript
on the same line represents statistical differences between the two species (P < 0.05).

Snail characters H. aspersa H. lucorum
Lmean+SE (Lmin-Lmax) Lmean+SE (Lmin=Lmax)

Shell height (mm) 31.9+0.30° (18.9-36.6) 35.2+0.52° (21.4-44.2)
Shell width (mm) 27.5+0.252 (16.4-31.2) 31.9+0.41° (19.4-38.3)
Body-whorl height (mm) 28.3+0.372 (24.5-31.8) 33.4+0.50P (27.3-40.9)
Aperture height (mm) 23.2+0.282 (20.7-26.8) 24.7+0.37° (20.9-28.7)
Aperture width (mm) 15.5+0.262 (13.2-15.9) 19.420.34P (14.9-23.7)
Live weight (g) 10.7£0.282 (2.6-16.4) 18.0+0.56P (5.2-29.1
Meat yield (%) 37.1£1.132 (33.5-51.3) 32.1+1.07° (19.5-41.6)

The shell height of H. lucorum ranged between 21.4 and
44.2 mm (mean 35.2 + 0.52 mm) and the shell height of H.
aspersa ranged between 18.9 and 36.6 mm (mean 31.9 + 0.30
mm) (Table 1). The shell height frequency distributions were
significantly different (Kolmogorov-Smirnov two-sample test;

d =0.562, P<0.001) between H. lucorum and H. aspersa (Figure
2). The mean shell height of H. lucorum was significantly (t-
test, P<0.001) greater than the mean shell height of H.
aspersa.
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Figure 2. Shell height frequency and shell width frequency distribution of H. aspersa and H. lucorum collected from Sinop province

in 2018

The shell width of H. lucorum ranged between 19.4 and
38.3 mm (mean 31.9 + 0.41 mm) and the shell width of H.
aspersa ranged between 16.4 and 31.2 mm (mean 27.5 + 0.25
mm) (Table 1). The shell width frequency distributions were
significantly different (Kolmogorov-Smirnov two-sample test;
d=0.771, P<0.001) between H. lucorum and H. aspersa (Figure
2). The mean shell width of H. lucorum was significantly (t-
test, P<0.001) greater than the mean shell height of H.
aspersa.

The slope of the weight- shell height relationship was
significantly (ANCOVA; P<0.05) different between H. aspersa,
and H. lucorum. The relationship for H. aspersa was: W =
0.00975H2:0163 (R = 0.505; n = 86) and for H. lucorum it was W
= 0.00645H22243 (RZ = (0.883; n = 67). The slopes of the
regression lines of the weight- shell height relationship for H.
aspersa and H. lucorum were significantly different from the
isometric growth curve slope of 3 (Pauly’s t test, P<0.005)
(Figure 3, 4).
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Figure 3. Shell height (SH) - weight (W), shell width (SW) - weight (W) and shell width (SW) - shell height (SH) relationships of H.
lucorum.
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The slope of the weight- shell width relationship was
significantly (ANCOVA; P<0.05) different between H. aspersa,
and H. lucorum. The relationship for H. aspersa was: W =
0.00455W2-33%0 (RZ = 0,573; n = 86) and for H. lucorum it was W
= 0.0024SW2572% (RZ = 0.917; n = 67). The slopes of the
regression lines of the weight- shell width relationship for H.
aspersa and H. lucorum were significantly different from the
isometric growth curve slope of 3 (Pauly’s t test, P<0.005)
(Figure 3, 4). The slope of the shell width - shell height
relationship was not significantly (ANCOVA; P>0.05) different
between H. aspersa, and H. lucorum. The slopes of the
regression lines of the shell width - shell height relationship
for H. aspersa and H. lucorum were significantly different from
the isometric growth curve slope of 3 (Pauly’s t test, P<0.005).
The shell width - shell height relationship for H. aspersa was:
SW = 1.7691SH%792% (RZ = 0.746; n = 86) and for H. lucorum it
was W = 1.7357SH%8172 (RZ = 0.860; n = 67) (Figure 3, 4)

The meat yield of H. lucorum ranged between 19.5 and

41.6 % (mean 32.1 = 1.07 %) and the meat yield of H. aspersa
ranged between 33.5 and 51.3 % (mean 37.1 + 1.13 %) (Table
1). The mean meat yield of H. lucorum was significantly (t-
test, P<0.001) lower than the mean meat yield of H. aspersa.
The live weight of H. lucorum ranged between 5.2 and 29.1 g
(mean 18.0 £ 0.56 g) and the live weight of H. aspersa ranged
between 2.6 and 16.4 g (mean 10.7 = 0.28 g) (Table 1). The
mean live weight of H. lucorum was significantly (t-test,
P<0.001) greater than the mean shell height of H. aspersa.
Furthermore, the relationship of the met yield - shell height
for H. aspersa was: W = 96.944SH0-2812 (R2 = 0.0152; n = 30)
and for H. lucorum it was W = 253.85H0%84! (RZ = 0.0644; n =
30). The value of correlation coefficient is not different from
zero (P>0.05). The relationship of the met yield - shell width
for H. aspersa was: W = 337.89SW-0-6664 (RZ = 0.0436; n = 30)
and for H. lucorum it was W = 404.455W-9732 (RZ = 0.0573; n =
30). The value of correlation coefficient is not different from
zero (P>0.05) (Figure 5, 6).
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Figure 5. Meat yield - shell width (SW) and Meat yield - shell height (SH) relationships of H. lucorum
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Figure 6. Meat yield - shell width (SW) and Meat yield - shell height (SH) relationships of H. aspersa

Morphological variation of shell for two helix species, H. Duman, 2015) reported shell height, live weight and meat yield
aspersa and H. lucorum were not study detail in the previous of these terrestrial snails’ species (Table 2).
studies. There are only two studies (Yildirnm et al., 1999;

Table 2. Shell height, live weight and meat yield of two helix species, H. aspersa and H. lucorum reported from different studies

Season Shell Live Meat yield Species References
height (cm) weight (g) (%)

Spring 4.1+0.02 18.5+0.22 22.6+0.29 H. lucorum Duman, (2015)*
Winter 4.0+0.03 17.1£0.61 23.7+0.90 H. lucorum Duman, (2015)*
Autumn 3.9+0.19 18.2+2.43 22.4+1.99 H. lucorum Duman, (2015)*
Summer 3.9+0.09 18.4+1.36 22.7+0.44 H. lucorum Duman, (2015)*
All data 4.0+0.05 18.1+0.63 22.9+0.50 H. lucorum Duman, (2015)*
All data 3.2+0.32 16.1+3.33 33.7+1.48 H. lucorum Yildinm et al. (1999)**
Spring 3.5+0.02 10.8+0.34 24.9+0.90 H. aspersa Duman, (2015)*
Winter 3.5+£0.03 10.0+0.43 23.5+0.77 H. aspersa Duman, (2015)*
Autumn 3.3+0.06 8.8+0.85 23.2+2.09 H. aspersa Duman, (2015)*
Summer 3.4+0.02 10.6+0.27 20.8+0.64 H. aspersa Duman, (2015)*
All data 3.4+0.03 10.0+0.33 23.1+0.69 H. aspersa Duman, (2015)*

*: The seasonal averages are calculated from the monthly averages by us, data obtained between June 2012
and May 2013 from Sinop Province in the Middle Black Sea region climate. **: The averages are calculated by
us, the data obtained between February and July from Isparta Province in the Mediterranean region climate.
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Our results showed that H. lucorum was higher shell
features such as SH, SW and live weight than H. aspersa. The
mean shell height of H. lucorum was reported as 4.0+0.05 cm
by Duman (2015) and as 3.2+0.32 cm by Yildirim et al. (1999).
The mean shell height was also reported for H. aspersa as
3.4+0.03 cm by Duman (2015). The mean live weight of H.
lucorum was reported higher than H. aspersa (Table 2). Similar
result was obtained by the present study. Minor seasonal
differences of shell height, live weight and meat yield were
reported for two species from Sinop province by Duman (2015).
This result suggests that H. lucorum and H. aspersa can not
show non-seasonal variation in growth. Meat yield of H.
lucorum reported as 22.9+0.50% and 23.1+0.69 % for H.
aspersa. But we calculated meat yield higher than previous
study which is conducted same area with our study. This
difference may be explained by differences of biotic and a
biotic factor such as age, reproduction activities, amount of
food and feeding, region, temperature etc. (Weatherley, 1972)
which can effect the snails’ growth among the years.

The weight - shell height, weight - shell width and shell
height - shell width results suggested that two helix species
showed negative allometric growth characteristics (b<3,
P<0.05). The b is the coefficient balancing the dimensions of
the equation and its values can be smaller, larger or equal to
3 (Lleonart et al., 2000). In the first two cases (i.e., b<3 and
b>3) snails growth is allometric (i.e., when b<3 the snail grows
faster in weight than in length), whereas when b=3 growth is
isometric.

Conclusion

In the previously studies, biochemical composition of meat,
meat yield and reproduction of edible terrestrial snails of
Turkey were studied (Yildinm et al., 1999; Yildinm et al.,
2004; Duman, 2015). Furthermore, the presence of the Turkish
snail (H. lucorum) in the Slovak Republic (Cejka and Cacany,
2014) and in Le Vesinet, a western suburb of Paris (Mienis and
Rittner, 2010) was reported. In the present study, the weight
and length relationships and meat yield of brown garden snail,
H. aspersum and Turkish snail, H. lucorum were investigated
in the Sinop province, Turkey. We did not compare our result
with other studies because of the fact that there is no
information about the weight length relationships of the two
species. The present study can be use for future researches for
cooperation to their results.
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ARTICLE INFO ABSTRACT

Article History:

The study was carried out to investigate the magnitude of non-genetic factors affecting linear type traits
in Brown Swiss cattle. For this purpose, 474 observations for the 16 linear type traits on 135 cattle were

Received: 07.07.2018 made. Statistical model used in this research included fixed effects of herd, parity, scorer, stage of
I lactation, season at classification. Additionally, the age at classification was included to the model as linear
Accepted: 20.09.2018 and quadratic covariates. Average linear scores for chest width, body depth, angularity, foot angle, rear

leg (side view), rear leg (rear view), rump angle, rump width, fore udder attachment, rear udder
attachment width, rear udder attachment height, teat placement (rear view), teat placement (side view),
teat length, central ligament and udder depth were 5.5+0.1, 6.1+0.1, 5.2+0.1, 4.7£0.1, 4.4£0.1, 4.4£0.1,

5.6+0.1, 5.0+0.1, 5.8+0.1, 5.4+0.1, 6.1+0.1, 5.1+0.1, 4.1+0.1, 5.8+0.1, 5.8+0.1, 6.6+0.1 respectively.
Scorers did not have significant effect on all type traits except for the body depth and rear udder
Keywords; attachment width (P<0.01). On the other hand, herd, parity, stage of lactation as well as season at
classification affected significantly most of the linear type traits. The linear and quadratic effects of age
at classification on the most of linear type traits were also significant. Phenotypic correlations among the

Non-genetic factors linear type traits were in low to medium range.
linear type traits Dogu Anadolu Balgesinde Yetistirilen Esmer ineklerde Dogrusal Tip
Brown Swiss cows Ozellikleri Uzerine Cevresel Faktorlerin Etkileri

0z

Anahtar Kelimeler:

Bu calisma, Esmer sigirlarda linear tip ozelliklerini etkileyen cevresel faktorlerin incelenmesi amaciyla
yuritilmistir. Bu amacla, 135 sigirda 16 adet tip 6zelligine ait 474 adet gozlem yapilmistir. Arastirmada

Gevresel faktorler kullamlan istatistiksel modele siirii, laktasyon sirasi, hakem, laktasyon donemi, degerlendirmenin yapildigi
Dogrusal tip ézellikleri mevsimin etkileri dahil edildi. Aynica, degerlendirmenin yapildigi donemdeki inegin yasi da linear ve

. kuadratik kovariyet olarak modele ilave edildi. Gogiis genisligi, viicut derinligi, acisallik, arka bacak agisi,
Esmer inekler arka bacak (yandan goriinim), arka bacak (arkadan goriiniim), sagrn egimi, sagn genisligi, 6n meme

baglantisi, arkadan meme baglantis1 genisligi, arka meme baglantis1 yiksekligi, meme basi yerlesimi
(arkadan goriinim), meme basi yerlesimi (yandan goriiniim), meme basi uzunlugu, meme merkez bagi ve
meme derinligine ait ortalama dogrusal puanlar sirasiyla 5,5+0,1; 6,1+0,1; 5,.2+0,1; 4,7+0,1; 4,4+0,1;
4,4+0,1; 5,6x0,1; 5,0+0,1; 5,8+0,1; 5,4+0,1; 6,10,1; 5,1+0,1; 4,1+0,1; 5,8+0,1; 5,8+0,1; 6,6+0,1 dir. Viicut
derinligi ve arkadan meme baglantis1 genisligi disindaki biitiin tip ozellikleri lizerine hakemlerin etkisi
onemsiz bulunmustur. Ote yandan, siirii, laktasyon sirasi, laktasyon dénemi ve degerlendirmenin yapildigi
mevsim bir cok dogrusal tip 6zelliklerini onemli derecede etkilemistir. Degerlendirme sirasindaki yasin bir
cok dogrusal tip ozellikleri iizerine linear ve kuadratik etkileri de 6nemli bulunmustur. Dogrusal tip
ozellikleri arasindaki fenotipik korelasyonlar da dustikten orta dereceye kadar degisim gostermistir.
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Introduction

In recent years, emphasis has changed from subjective
grading methods for evaluating cattle to more objective
methods such as linear type traits (Essien and Adesope, 2003).
The type traits are body components of a cow which is related
with milk production. The linear type traits have an influence
on milk yield (Khan and Khan, 2016). They are utilized to
define the dairyness of a cow and they are the basis of modern-
day classification system (Dubey et al., 2014). The linear type
traits are considered very important since the superiority in
these traits usually helps to maintain a longer production life.
They also assist the producer to identify and select phenotype
in cows and bulls that would be high in reproduction and
carcass yield (Mazza et al., 2013).

Measuring and assessing specific parts of each animal allow
the cattle breeders to identify functional and structural
weakness which are genetic and potential problems that will
occur from inappropriate breeding practices. Additionally,
using of the linear appraisal procedure lets the farmer select
the correct body type to fit environmental conditions and
production system that cattle will be expected to work in.
Choosing of cattle with better type traits will also increase the
strength of stamina of the animal for dairy production (Khan
and Khan, 2015).

Non-genetic factors could be classified as factors with
measurable effects such as parity, calving year, herds, the age
of cow, calving season, stage of lactation etc., and factors with
non-measurable effects, for example, infectious diseases,
parasitic infestations etc. The measurable effects can be
utilized in formulating the future livestock improvement
programs (Javed et al., 2013). In these programs, performance
records of animals should be adjusted for the environmental
sources of variation in order to decrease known environmental

Table 1. Definition of the Linear Type Traits

differences between animals as well as to estimate accurately
breeding values (Tuzemen et al., 2013).

Several non-genetic factors in linear type classification
were reported by Esteves et al. (2004), Mazza et al. (2013),
Khan and Khan (2015). Parity, scorer, age of cow at
classification and stage of lactation are considered significant
environmental factors affecting the linear type traits. On the
other hand, the herd is also considered the most significant
source of variation in assessment of the linear type traits. The
quantification of the non-genetic factors is required for more
accurate assessment of the linear type traits (Khan and Khan,
2015). Therefore, the present study was designed to find out
the magnitude of non-genetic factors affecting linear type
traits Brown Swiss cows reared in the Eastern Anatolian Region.

Material and Method

A total of 474 linear type scores obtained from 158 Brown
Swiss cows which were reared in two farms (University farm
vs. a private farm) were used for the present study. The linear
scoring was made according to the guidelines of the
International Committee for Animal Recording (ICAR, 2014).
The farms were visited 3 times in a year and the cows were
evaluated by 3 scorers. Sixteen traits were scored on a scale
of 1-9. The definitions of linear type traits are presented in
Table 1. Only lactating cows were scored in the afternoon prior
to evening milking. Data regarding parity, age of birth, days in
milk were obtained from records kept in these farms. Days in
milk were divided into 6 stages of lactation that were 1(<2
months), 2 (2-<4 months), 3 (4-<6 months), 4 (6-<8 months), 5
(8-<10 months), 6 (>10 months). Seasons at classification were
grouped into 4 classes (1:Winter, 2:Spring, 3:Summer, 4: Fall).

Traits Scores

1-3 4-6 7-9
Chest Width Narrow Intermediate Wide
Body Depth Shallow Intermediate Deep
Angularity Lacks angularity Intermediate Very angular
Rump Angle High pins Intermediate Extreme slope
Rump Width Narrow Intermediate Wide
Rear Legs (Side View) Straight Intermediate Sickle
Rear Legs (Rear View) Extreme toe out Intermediate Parallel feet
Foot Angle Very low angle Intermediate Very steep
Fore Udder Attachment Weak and loose Intermediate Extremely strong and tight
Rear Udder Attachment Height Very low Intermediate High
Central Ligament Outside of quarter Intermediate Inside of quarter
Udder Depth Below hock Intermediate Shallow
Teat placement (Rear View) Outside of quarter Middle of quarter Inside of quarter
Teat placement (Side View) Close Intermediate Apart
Teat Length Short Intermediate Long
Rear Udder Attachment Width Narrow Intermediate Wide
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The data were analyzed by using the GLM of SPSS statistics
program (SPSS, 2004). All data were analyzed by using
univariate analysis of variance in the general linear model of
SPSS. Different combination of fixed effects and interactions
were fitted in the model. Since interaction effects were not
significant in the initial analysis, they were excluded from the

Yijkimn=H+ai+bj+Cic+di+fm+b1(Zij ) +b2(Zijk )2 +Eijkimn
Where:

p=Overall Mean

ai-Effect of it" herd (1-3)

bs=Effect of j* parity (1-5)

ck=Effect of k" stage of lactation (1-6)
di=Effect of Lt scorer (1-3)

fm=Effect of mth season at classification (1-4)
gij=Age of cows at classification

b1 and b;=The linear and quadratic regression coefficients
of trait on age of cows at classification

eijumn=Random error.

The method of LSD multiple range test was used for
comparison among subclass means. Correlations among the
linear type traits were also calculated by SPSS program (SPSS,
2004).

Results and Discussion

Least square means along with their standard errors and
level of significance of linearly scored type traits for two herds
are presented in Table 1, 2 and 3. Herd effects were highly
significant (P<0.01) for chest width, body depth, rear leg (side
view), rear leg (rear view), teat placement (rear view), udder

ultimate mathematical model. The final statistical model was
assumed for evaluating the effects of scorer, parity, herds,
season at classification and stage of lactation. The linear and
quadratic effects of age at classification were also
incorporated into the statistical model as covariant. The
following statistical model was used;

depth and rear udder attachment width. Teat length and
central ligament were also different across herds (P<0.05), but
the herd was not a significant source of variation for rear udder
attachment height, teat placement (side view), rump angle,
rump width, fore udder attachment, angularity and foot angle.
The herd difference in type traits indicates differences in
feeding, management and housing at two farms. Although
climatic conditions at the farms were not very different,
housing facilities as well as green fodder and feed availability
at the University farm were better for lactating cows. Feed
and fodder availability might influence udder development and
consequently udder associated linear type traits.

There are several studies indicating herd differences in
linear type traits. Khan and Khan (2015) reported significant
herd effects on chest width, body depth, angularity, rump
angle, rump width, rear legs set, rear legs rear view, foot
angle, rear udder height, central ligament, udder depth, fore
teat length and rear udder width in Sahiwal cows. Large herd
effects for stature and rear udder width in Ayrshire, and for
udder depth of Shorthorn and for most linear traits of Jersey
cows were in agreement with findings of the present study
(Norman et al. 1983). Significant influence of the herds for all
type traits with a few exceptions as for this study was noted
by Mazza et al. (2013) for Valdostana cattle. Additionally,
important herd differences for most of the traits that were
revealed the current study were also in accordance with
results of Theron and Mostert (2004) who reported a strong
effect of herds on linear type traits of Holstein and Jersey
COws.

Least square means along with standard deviations and
level of significance of linear type traits for different parities
are tabulated in Table 1, 2, and 3.

Table 2. Least squares means and standard error of the mean and results of multiple comparison test for linear type traits of

Brown Swiss cattle

Chest Width Body Depth Angularity  Foot Angle ?Sei::e I;/eicgaw)
N Mean+SEM Mean+SEM Mean+SEM Mean+SEM Mean+SEM

General 474 5.5+0.1 6.1+0.1 5.2+0.1 4.7+0.1 4.410.1
Herds o o NS NS B

1 117 5.9+0.2 6.4+0.1 5.0£0.2 4.7+0.2 4.1:0.2
2 357 5.2+0.1 5.8+0.1 5.3+0.1 4.6x0.1 4.8+0.1
Scorer NS ** NS NS NS

1 158 5.7+0.1 6.3:0.12 5.1£0.1 4.8+0.2 4.50.1
2 158 5.5+0.1 6.0+0.1° 5.4+0.1 4.6x0.2 4.3+0.1
3 158 5.5+0.1 5.9+0.1b 5.0£0.1 4.6x0.2 4.50.1

195

ﬂllﬁntgri



Giiler, Aydin, Yanar, Kogyigit ve Diler (2018) Alinteri Journal of Agriculture Sciences 33(2): 193-200

Table 2 (continued)

Parity ** * * NS NS
1 150 5.8+0.22 5.9+0.2° 5.0£0.2° 4.2+0.3 4.3+0.2
2 60 6.0+0.22 6.2+0.22 5.2+£0.2° 4.5+0.3 4.2+0.2
3 96 5.8+0.12 6.1+0.12 4,9+0.2b 4.7+0.2 4.7+0.2
4 81 5.3+0.1P 6.4+0.12 5.1£0.2° 5.1+0.2 4.6+0.2
5 87 4.8+0.1¢ 5.9+0.1° 5.7£0.22 4.8+0.2 4.4+0.2
Stage of lactation * * * NS NS
1 99 5.7+0.12 6.1+0.12 5.3+0.22 4.7+0.2 4.6+0.2
2 63 6.2+0.2°¢ 6.1+0.22 4.8+0.2° 5.1+0.2 4.4+0.2
3 99 5.4+0.22 6.2+0.22 5.1+0.22 4.6+0.2 4.3+0.2
4 66 4.9+0.2° 5.8+0.2° 5.2+0.22 4.7+0.3 4.3+0.2
5 24 5.4+0.22 5.9+0.22 5.1+0.32 4.2+0.4 4.4+0.3
6 123 5.7+0.12 6.3+0.12 5.6+0.12 4.7+0.2 4.6+0.1
season at . - NS NS -
classification
1 141 5.0+0.12 5.4+0.1° 5.3+0.2 4.8+0.2 4.7+0.12
2 114 5.1+0.22 5.9+0.22 5.0+0.2 4.2+0.3 4.0+0.2¢
3 90 6.3:0.1" 6.2+0.12 5.0+0.2 4.9+0.2 4.4+0.2b
4 129 5.8+0.1¢ 6.8+0.1¢ 5.410.2 4.8+0.2 4,7+0.12
Age at
classification
Linear * * * * NS
Quadratic ** ** ** * NS

SEM: Standard Error of the Mean, NS: Non-significant, * : (P<0.05), ** : (P<0.01).

Table 3. Least squares means and standard error of the mean and results of multiple comparison test for linear type traits of
Brown Swiss cows

Rear leg Rump Rump Fore udder Rear udder
(rear view) angle width attachment, attachment width

N Mean+SEM Mean+SEM Mean+SEM Mean+SEM Mean+SEM
General 474 4.4+0.1 5.6+0.1 5.0+0.1 5.840.1 5.420.1
Herds o NS NS NS o
1 117 4.7+0.2 5.840.2 5.2+0.2 6.0+0.3 6.0+0.2
2 357 4.1+0.1 5.4+0.1 4.8+0.1 5.6+0.1 4.7+0.1
Scorer NS NS NS NS *
1 158 4.4+0.1 5.6+0.1 5.0+0.1 5.9+0.2 5.5+0.1°
2 158 4,4x0.1 5.6+0.1 5.0£0.1 5.7£0.2 5.2+0.12
3 158 4.4+0.1 5.6+0.1 4.9+0.1 5.7+0.2 5.320.12
Parity ** NS NS o o
1 150 4.5+0.2° 5.5+0.2 5.1+0.2 6.30.32 6.0+0.22
2 60 4.6+0.2° 5.9+0.2 5.0+0.2 6.2+0.32 5.4+0.2°
3 96 4.9+0.12 5.5+0.1 5.2+0.1 5.4+0.2P 5.5+0.2P
4 81 4.0£0.1¢ 5.6+0.2 4.8+0.1 5.0+0.2¢ 5.3+0.2°
5 87 4.0+0.1¢ 5.6+0.2 4.8+0.1 5.8+0.22b 4.6+0.2¢
Stage of lactation ** NS * * *
1 99 4.60.123 5.6+0.1 5.1+0.130 5.4+0.2° 6.0£0.22
2 63 4.8+0.22 5.8+0.2 5.4+0.223 5.9+0.3%0 5.8+0.22
3 99 4.3+0.2° 5.6+0.2 5.0+0.220 5.3+0.3P 5.0+0.2°
4 66 3.9+0.2° 5.4+0.2 4.8+0.2° 5.8+0.3% 4.8+0.2°
5 24 4.5£0.22 5.9+0.3 4.8+0.2° 6.5+0.42 5.420.32
6 123 4.2+0.1P 5.4+0.1 4.8+0.1° 5.6+0.2° 5.2+0.1°
Season at " ™ . .

e s NS

classification
1 141 4.4+0.1 5.5+0.1° 5.1£0.12 5.9+0.2° 5.1+0.2°
2 114 4.2+0.2 5.6+0.2° 4.4+0.2° 5.9+0.3P 6.3+0.22
3 90 4.60.1 5.4+0.2° 5.3+0.12 6.0+0.2° 5.3+0.2°
4 129 4.3£0.1 5.9+0.12 5.2+0.12 5.320.22 4.6+0.2°¢
Age at classification
Linear NS NS * * **
Quadratic NS NS ** ** b

SEM: Standard Error of the Mean, NS: Non-significant, * : (P<0.05), ** : (P<0.01).
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Table 4. Least squares means and standard error of the mean and results of multiple comparison test for linear type
traits of Brown Swiss
Rear udder Teat placement Teat Teat length Central Udder depth
attachment (rear view) placement Ligament
height (side view)
N Mean+SEM Mean+SEM Mean+SEM Mean+SEM Mean+SEM Mean+SEM

General 474 6.1+0.1 5.1+0.1 4.1+0.1 5.820.1 5.820.1 6.6x0.1
Herds NS * NS * * *

1 117 6.0+0.2 4.7+0.2 4.0+0.2 5.6+0.2 6.1+0.2 7.0+0.2
2 357 6.1+0.1 5.4+0.1 4.3+0.1 6.120.1 5.5+0.1 6.2+0.1
Scorer NS NS NS NS NS NS

1 158 6.0+0.1 5.120.1 4.1+0.1 5.9+0.1 5.8+0.1 6.6+0.1
2 158 6.2+0.1 5.0+0.1 4.1+0.1 5.9+0.1 5.820.1 6.7+0.1
3 158 6.1+0.1 5.1£0.1 4.2+0.1 5.7+0.1 5.8+0.1 6.5+0.1
Parity * NS ** ** NS B

1 150 6.2+0.2% 4.8+0.2 3.7+0.20 5.6+0.2¢ 6.0+0.2 7.2+0.22
2 60 5.7+0.2¢ 5.1+0.2 3.8+0.20 6.0+0.2%b 5.7+0.2 6.8+0.2°
3 96 6.0+0.1b¢ 5.0+0.1 5.0+0.22 5.7+0.1¢ 6.0+0.2 6.4+0.1¢
4 81 6.2+0.2% 5.1+0.1 4.6x0.22 6.2+0.12 5.5+0.2 5.8+0.24
5 87 6.4+0.22 5.2+0.2 3.6+0.20 5.7+0.1b¢ 5.8+0.2 6.9+0.2°
Stage of lactation * * * * * **

1 99 6.5£0.22 5.2+0.123 4.8+0.22 5.9+0.1b¢ 6.0£0.22 6.3£0.1¢
2 63 6.3+0.2% 5.0+0.2%° 4.4+0.2° 6.4£0.22 6.0£0.22 6.1£0.2¢
3 99 6.2+0.2% 5.0+0.2%° 3.9+0.2°0 6.0+0.2° 6.1£0.22 6.6:0.20
4 66 5.9+0.2°¢ 5.4+0.22 3.4+0.2¢ 5.6+0.2¢ 5.5+0.2° 7.1+0.22
5 24 5.8+0.3¢ 5.1+0.3% 4.2+0.3P 5.3+0.2d 5.0£0.3¢ 7.1+0.32
6 123 5.8+0.1b¢ 4.7+0.1° 4.2+0.1° 6.0+0.1° 6.1£0.12 7.320.12
Season at classification * NS * NS NS **

1 141 5.7+0.12 5.0+0.1 3.9+0.10 5.7+0.1 5.8+0.2 6.9+0.12
2 114 6.7+0.2¢ 5.0£0.2 3.7+0.20 5.9+0.2 5.8+0.2 6.0+0.2°
3 90 6.2+0.2° 4.910.1 4.5+0.22 5.8+0.1 5.9£0.2 6.7+0.22
4 129 5.7+0.12 5.3+0.1 4.4+0.12 6.0+0.1 5.7+0.2 6.8+0.12
Age at classification

Linear NS NS NS ** NS *
Quadratic NS NS NS b NS >

SEM: Standard Error of the Mean. NS: Non-significant. * : (P<0.05). ** : (P<0.01).

Parity effects were highly significant (P<0.01) for chest
width, rear leg (rear view), fore udder attachment, rear udder
attachment width, teat placement (side view), teat length and
udder depth. Body depth, angularity, rear udder attachment
height were also significantly (P<0.05) influenced by the
parities. Findings of current study for significant effects of
parity for chest width, body depth, angularity, rear leg (rear
view), fore udder attachment and teat length were in
agreement with findings of Khan and Khan (2015). Significant
influences of the parity on udder depth, fore udder
attachment, rear udder height, rear udder width of Chinese
Holstein were in consensus to results of the current study (Liu
et al., 2014). In addition, non-significant effect of the parity
on rump width reported by Vij et al., (1990) was in accordance
with finding of the present study. Findings of the current study
for significant effects of parity on rear udder attachment
height, udder depth, rear legs (rear view), teat placement
(side view) and teat length were also in harmony with results
of Yanar (1999).

Least square means along with standard deviations and

level of significance of linear type traits for different stage of
lactation are presented in Table 1, 2, and 3. Chest width, rear
udder attachment height, teat placement (side view), teat
length, udder depth, rear leg (rear view) and rear udder
attachment width were highly significantly (P<0.01) affected
by the stage of lactation while stage of lactation effects was
significant (P<0.05) for body depth, angularity, rump width,
fore udder attachment, teat placement (rear view) and central
ligament. Increase in udder depth score in later stages of
lactation was in agreement with findings of Smith et al., (1985)
and Khan and Khan (2015). Significant stage of lactation effect
on body depth, fore udder attachment, rear udder attachment
height, udder depth, teat placement (side view) were in
accordance with findings of a study that was carried out on
Valdostana cattle by Mazza et al., (2013) in Italy. Stage of
lactation effect on chest width, central ligament and udder
depth were in agreement with results of Dahiya (2005a) for
Hariana cattle. Significant stage of lactation effects for rump
width, rear udder attachment height and udder depth in the
present study were in consensus to those reported by Dahiya
(2005b) for Sahiwal cows. Significant effect of stage of
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lactation on udder depth was also in harmony with finding of
Vij et al., (1990). As for this study, stage of lactation was also
important source of variation for most of type traits of
Brazilian Holstein cattle (Esteves et al., 2004).

Least square means along with standard deviations and
level of significance of linear type traits for different scorers
are given in Table 1, 2, and 3. Non-significant effects of scorers
on the all linear type traits except for body depth and rear
udder attachment width were in consensus to those reported
by Yanar (1999). In other words, the scorers in the present
study were not important source of variation for most of linear
type traits. The result could be attributed to the employing
expert scorers on the linear type traits assessment.

Least square means along with standard deviations and
level of significance of linear type traits for different seasons
at classification are presented in Table 1, 2, and 3. Highly
significant (P<0.01) effects of season at classification for body
depth, rear leg (side view), rump width, rear udder
attachment width, rear udder attachment height, teat
placement (side view) and udder depth were determined in
this study. Rump angle and fore udder attachment were also
significantly (P<0.05) affected by season at classification.

Age at classification effect was apparent for all the linear
type traits of Brown Swiss cows except for rear leg (side view),
rear leg (rear view), rump angle, rear udder attachment
height, teat placement (rear view), teat placement (side view)
and central ligament. Age of cows at classification had
significant (P<0.01) linear and quadratic effects on chest
width, body depth, teat length, udder depth, angularity, rump
width, foot angle, fore udder attachment, rear udder
attachment width. As for this study, linear scores of Sahiwal
cows increased with advancement in age of cow at
classification for chest width, body depth, angularity, rump
width and teat length (Khan and Khan, 2015). Highly significant
effect of age at classification on growth and size related traits
such as chest width, body depth, angularity, rump width could
be due to actual biological development of the animals.
Growth associated traits change considerably with
advancement in age (Vij et al., 1990). Significant effect of age
of animal at classification were in agreement with the findings
of the current study (Dubey et al., 2014).

Phenotypic correlations among body and feet and leg traits
were in low to medium range as reported by (Khan et al.,
2008). Correlations ranged from 0.37 between body depth and
chest width to -0.46 between udder depth and teat length
(Table 4). Correlations among udder traits had negative signs,
and the phenotypic correlation was -0.35 between udder depth
and rear udder attachment width and -0.38 between teat
placement (side view) and fore udder attachment.
Correlations of udder depth with fore udder attachment
(0.60), rear udder attachment height (-0.10), teat placement
(rear view) (0.18), teat placement (side view) (-0.36), teat
length (-0.46) were statistically significant. The result was in
accordance with the findings of Brotherstone (1994). Teat
length possessed negative significant phenotypic correlations
with angularity (-0.18), foot angle (-0,10) and fore udder
attachment (-0.18). Similar results were already reported by
Yanar (1999). Rear udder attachment width was negatively
correlated with angularity (-0.18), rear leg (side view) (-0.15),
rump angle (-0.18), fore udder attachment (-0.13) (Table 4).
As for this study, negative and low correlation values among
rear udder attachment width with angularity, rear leg (side
view), rump angle, and fore udder attachment was also
indicated by Khan et al., (2008) in Sahiwal cows.

Conclusions

The results of this study showed considerable effects of the
non-genetic factors on linear type traits of Brown Swiss cows
reared Eastern region of Turkey. While herd, parity, stage of
lactation as well as season at classification were main
environmental factors affected the variation for the type
traits, the effects of scorers were limited. Linear and
quadratic effects of age of cows at classification were also
highly significant for most of the type traits. In livestock
improvement programs that will be carried on linear type traits
of Brown Swiss cows, the performance records of the animals
have to be adjusted for the significant environmental sources
of variation in order to decrease known environmental
differences between animals as well as to estimate accurately
breeding values.
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Table 5. Phenotypic correlations among type traits of Brown Swiss cattle

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Chest Width (1) 0.37** -0.14* 0.02 -0.07 0.18* 0.07 0.19* -0.12* 0.03 -0.19** -0.08 0.05 0.02 0.09 -0.11*
Body Depth (2) 0.04 -0.25** -0.02  -0.06 0.05 0.07 0.21** -0.26** 0.04 -0.26** -0.12* 0.15** 0.22** 0.04 -0.29*
Angularity (3) 0.05 0.05 0.01 0.15* -0.17** 0.06 -0.05 0.11* -0.18** -0.02 0.03 -0.07 -0.18* 0.03  0.26*
Foot Angle (4) 0.05 0.05 0.05 -0.02 0.04 -0.05 0.11* 0.11* -0.05 -0.05 0.02 -0.01 -0.10* 0.12* 0.11*
Rear Leg (Side View) (5) 0.05 0.05 0.05 0.05 -0.17**  0.03 0.08 0.08 -0.15* -0.11* 0.06 0.08 0.04 0.06 0.06
Rear leg (rear view) (6) 0.05 0.05 0.05 0.05 0.05 0.07 0.08 -0.15* 0.09 0.08 -0.09 0.12* 0.02 0.10* -0.08
Rump angle (7) 0.05 0.05 0.05 0.05 0.05 0.05 0.00 -0.01 -0.18* 0.01  -0.22* -0.01 0.02 -0.01 0.03
Rump width (8) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 -0.13* 0.07 -0.14*  -0.15** 0.10* 0.04 0.20* -0.02
Fore udder attachment (9) 0.05 0.04 0.05 0.05 0.05 0.05 0.05 0.05 -0.13* -0.02 0.13**  -0.38* -0.18* 0.08 0.60**
Rear udder attachment width (10) 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.05 0.05 0.23* -0.08 0.13* 0.029 0.023 -0.351*
Rear udder attachment height (11) 0.05 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.14* -0.01 -0.02 -0.00 -0.10*
Teat placement (rear view) (12) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0 -0.05 0.03 0.18*
Teat placement (side view) (13) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.05 0.05 0.05 0.07 0.067 -0.36*
Teat length (14) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.11* -0.46**
Suspensory Ligament (15) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.02
Udder depth (16 ) 0.05 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.04 0.04 0.05 0.05 0.04 0.04 0.05

" Correlation is significant at the 0.05 level

. " Correlation is significant at the 0.01 level. Phenotypic correlations (above diagonal) and standard errors below diagonal.
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Yumurtaci tavuk rasyonlarina kisnis yagi ilavesinin performans, yumurta kalite 6zellikleri, yumurta sarisi
Tiyobarbitirik asit reaktif madde (TBARS) degerleri ve bazi serum parametreleri iizerine etkisini belirlemek
amaciyla ylritilen calismada, her biri 24 adet hayvandan olusan 1 kontrol ve 3 deneme grubu olmak Uzere
toplam 96 adet 24 haftalik yasta Lohmann beyaz yumurtaci tavuk kullanilmistir. Kontrol grubu (K-0) ticari
yumurtaci tavuk yemiyle, diger gruplar ise bazal yeme sirasiyla %0,1 (KY-1), %0,3 (KY-2) ve %0,5 (KY-3)
diizeylerinde kisnis yag ilavesiyle olusturulan rasyonlarla 2 haftas1 deneme rasyonlarina alistirma periyodu
olmak uizere toplam 12 hafta siireyle beslenmistir. Performans 6zelliklerinden giinlik yem tiiketimi, yemden
yararlanma orani ve hasarli yumurta oranina muamelelerin etkisinin olmadigi (P>0,05); ancak kontrole gore
tiim gruplarin yumurta verimini artirdigi (P<0,01), yumurta agirigim ise azalttigi (P<0,01) tespit edilmistir.
Yumurta kalite kriterleri tizerine muamelelerin etkisinin olmadig1 (P>0,05) goriilmustiir. Kisnis yagi serum
kan parametrelerinden kolesterol degerini (P<0,01) diisiirmesine ragmen diger kan parametreleri
muamelelerden etkilenmemistir (P>0,05). Yumurtalarin depolama siresince (0, 7, 14 ve 28 giin) yumurta
sarist TBARS degerleri bakimindan gruplar arasinda anlamli bir fark gézlenmemistir (P>0,05). K-0, KY-1, KY-
2 ve KY-3 gruplarinin 0, 7, 14 ve 28. giinlerdeki TBARS degerleri iizerine depolama zamaninin etkisinin
onemli oldugu saptanmis ve 28. giindeki TBARS degerinin 6nemli derecede yiiksek oldugu belirlenmistir.

Effect of Coriander (Coriandrum sativum) Oil Supplementation at Different
Levels into Diets of Laying Hens on Performance, Egg Quality Traits, Yolk

TBARS Values and Some Serum Parameters
ABSTRACT

This experiment was conducted to investigate the effect of coriander oil supplementation at different
levels into diets of laying hens on performance, egg quality traits, yolk thiobarbituric acid reactive
substances (TBARS) values and some blood parameters. A total of 96 Lohmann white layers, 24 weeks of
age, were used in this study as control and three treatment groups, each containing 24 hens. Control group
(K-0) was fed with diet containing a standard commercial layer diet, other treatment groups were fed with
diets containing basal diet plus 0.1% (KY-1), 0.3% (KY-2), 0.5% (KY-3) coriander oil, respectively. Experiment
lasted for 12 weeks. Performance parameters such as feed intake, feed conversion rate and cracked egg
rate were not affected by dietary treatments (P>0.05), but adding coriander oil into layer diets increased
egg production and decreased egg weight compared with the control group (P<0.01). Dietary treatment did
not affected egg quality traits (P>0.05). While coriander oil supplementation decreased serum cholesterol
content, other serum parameters were not affected by dietary treatment (P>0.05). Yolk TBARS values were
not differed among the treatment groups (P>0.05) during storage time (0, 7, 14 and 28 days). The storage
time of eggs affected TBARS formation (P<0.01) and increased yolk TBARS values significantly in egg stored
during 28 days.

Liitfen asagidaki sekilde atif yapiniz / Please cite this paper as follows:

Ciftci, M. E. ve Macit, M. (2018). Yumurtaci tavuk rasyonlarina kisnis yag1 (Coriander oil) ilavesinin performans, yumurta kalite
ozellikleri, yumurta sans1 tbars degerleri ve bazi serum parametreleri lizerine etkisi. Alinteri Journal of Agriculture Sciences,
33(2): 201-208. doi: 10.28955/alinterizbd.441883

"Sorumlu yazar / Corresponding author

E-posta adresi / E-mail address: mmacit@atauni.edu.tr (M. Macit)

201


mailto:mmacit@atauni.edu.tr

Ciftci ve Macit (2018) Alinteri Journal of Agriculture Sciences 33(2): 201-208

Giris

Kanatl sektoriinde uzun yillar boyunca buyiime uyarnci ve
gelismeyi tesvik etmek amaciyla yem katki maddesi olarak
antibiyotikler kullamlmistir. Ancak, hayvansal urinlerde
kalint1 birakmas1 ve bununla birlikte direncli bakterilerin
gelismesine neden olmasindan dolayr once Avrupada daha
sonrada ulkemizde antibiyotiklerin yem katki maddesi olarak
rasyonlarda kullanilmasi yasaklanmistir. Hayvancilikta buyiime
ve saglik destekleyicisi olarak cok onemli rolleri oldugu bilinen
antibiyotiklerin yasaklanmasindan sonra kanatli ve hayvancilik
sektoriiniin ugrayacagi kayiplari en aza indirebilmek icin
antibiyotiklere alternatif olarak kullanilabilecek yem katki
maddeleri arastinlmaya baslanmistir (Bilal vd 2008).

Bu baglamda arastirmacilar dogal, hayvansal driinlerde
kalint1 riski bulunmayan, givenilir olmasindan dolay1 ozellikle
tibbi ve aromatik bitkiler ve bu bitkilerden elde edilen bitkisel
ekstraktlar Uzerine calismalarin1 yogunlastirmistir. Bitkisel
ekstraktlarin  antioksidan  (Botsoglou et al. 2002),
antibakteriyel, antifungal (Guynot et al. 2005), antiviral
(Lambert et al. 2001) ve antilipidemik gibi 6zellikleri vardir.
Aromatik bitkiler ve ekstraktlar cesitli hastaliklarin
tedavisinde ve gidalarin raf 6mriiniin artinlmasinda yogun bir
sekilde kullanilan dogal ve giivenli maddelerdir (Dalkilic vd
2005). Defne, adacayi, mahlep, thlamur cicegi meyan kokii,
biberiye ve ardi¢c kabuklar dogadan toplanmaktadir. Kisnis,
kekik, anason, kimyon, cemen, rezene ve nanenin tarimi
yapilmaktadir (Bayram vd 2010). Bitki ve bitki ekstraktlan
yumurtac tavuklarda yumurta ic ve dis kalite kriterlerinin
artinlmasi, performans ozelliklerinin iyilestirilmesi ve yumurta
besin madde iceriginin zenginlestirilmesi icin kullanilmaktadir
(Kahraman 2007). Gida maddelerinin islenmesi, depolanmasi
ve diger islemler sirasinda lipidlerin oksidasyonu gida
Urunlerinde bozulmalara neden olan islemlerin basinda gelir.
Aromatik bitkilerin antioksidan aktiviteleri, metal iyonlarla
bilesik olusturma (metal selatlama), serbest radikalleri
temizleme ve singlet (tekli) oksijen olusumunu engelleme veya
azaltma (Rice et al. 1995) gibi ozelliklerinden
kaynaklanmaktadir. Bu bitkilerin cicek, yaprak, tohum ve
odunumsu kisimlan kurutularak veya destilasyon, ekstraksiyon
gibi metodlarla elde edilen ucucu yagi kullanilir (Botsoglou et
al. 2003). Esansiyel yaglar vyapilarinda bircok kompleks
bilesen(flavonoidler, fenolik asitler ve fenolik terpenler)
banndinr ve bu bilesenlerin kimyasal kompozisyonu ve
konsantrasyonlari  farkli oldugundan esansiyel yaglarin
biyolojik etkileri de farkhidir (Lee et al. 2004). Esansiyel
yaglarin calisma mekanizmasi hakkinda iki farkli goriis ortaya
atilmistar. Bunlardan  birincisi  endojen  enzimlerin
sitimilasyonu sonucu artan enzim miktar ve aktivitesi
sayesinde besin maddelerinden yararlanmanin
iyilestirilmesidir. Digeri ise bagirsaktaki mikrobiyal floranin
regiilasyonu ile hayvanin sagliginin korunmasidir (Zhang et al.
2005).

Bitkiler, lizerinde en fazla arastirma vyapilan dogal
antioksidan  kaynaklandir. Bu arastirmada  kullanilan
Kisnis(Coriandrum sativum) bitkisi baharatl bitkiler icerisinde

yer alan onemli bir bitki tirudir. Bitkinin ticari olarak
kullanilan kisimlar taze yesil yapraklar, olgunlasmis kuru
meyveleri ve bu meyvelerden elde edilen ucucu yagidir.
Meyvelerin en 6nemli bilesenleri ucucu yagi ve sabit yagidir.
Kisnis sabit yagimin ana bileseninde tiim yag asitlerinin
%68,8’ini petroselenik asit (C18:1), %16,6’s1m linoleik asit (C
18:2), %7,5’ini oleik asit (C18:1), %3,8’ini palmitik asit (C 16:0)
cok azim da stearik asit, vaksenik asit ve miristik asit
olusturmaktadir (Diederichsen 1996). Kisnis ucucu yaginin ana
bilesenleri %67,7 linalool, %10,5 a-pinene, %9,0 y-terpinene,
%4,0 geranylacetate, %3,0 camphor, %1,9 geraniol ve yaklasik
%2 oraninda iz miktarda diger bilesikler bulunmaktadir
(Gildemeister and Hoffman 1931). Baz1 arastirmacilar
(Dhanapakiam et al. 2008; Aissaoui et al. 2011), rasyona
%1.5’ten 4’e kadar ki seviyelerde kisnis tohumu kispesi
ilavesinin kolesterol ve trigliserit diizeyini dusiirdiigiini
bildirmektedirler.

Poltowicz and Wezyk (2001), yumurtac1 tavuk rasyonuna
%0, %1 ve %1,5 oraninda bitki ekstrakti ilavesinin performans
degerleri ve yumurta kalitesi lizerine etkilerini aragtirmislar ve
ekstrakt ilavesinin yumurta kabuk kalitesi, yumurta verimi ve
ic kalite oOzellikleri lizerine 6nemli bir etkisinin olmadigin,
fakat yumurta sar1 rengini onemli derecede koyulastirdigini ve
kolesterol  seviyesini  disirdiigini  tespit  etmislerdir.
Yumurtaci tavuklarla yapilan baska bir calismada, rasyona 50
ve 100 ppm biberiye esansiyel yagi ve 200 ppm a tokoferol
(vitamin E) ilave edilmis ve performans iizerine olan etkileri
incelenmistir. iki ay siren deneme sonunda yemden
yararlanma orani, yem tiiketimi, yumurta verimi, yumurta
agirligl, yumurta sarisi rengi, cap1 ve yiiksekligi, sekil indeksi,
kabuk kalinligi ve Haugh birimi bakimindan gruplar arasinda
farklilik tespit edilmemistir (Florou-Paneri et al. 2005).

Kutlu and Forbes (2000), ipek vd (2002), Florou-Paneri et
al. (2005), Botsoglou et al. (2005), Hayirli et al. (2005), Yenice
vd (2007), Kaya vd (2010) ve Yalcin et al. (2009) yumurtac
tavuk rasyonlarina farkli yem katki maddeleri ilave ederek
olusturduklarn  rasyonlarin  yumurta  sekil  indeksini
etkilemedigini bildirmislerdir. Fakat Ekinci (2013), farkli kafes
yogunluklarinda barindirilan yumurtaci tavuklarin rasyonlarina
baz1 bitkisel ekstraktlarin (anason, corek otu, kekik) ilavesinin
sekil indeksini 6nemli derecede etkiledigini tespit etmistir.

Kisnis (Coriandrum sativum) yaginin yumurtaci tavuklarda
yumurta kalite ktiterleri ve yumurta sarist TBARS degerleri ile
bazi 6nemli serum parametreleri Uzerine etkisini arastiran
calismalar hem simirli sayida hem de daha ziyade performans
degerleri lizerinde yogunlasmistir. Dolayisiyla mevcut ¢calisma
ile yumurtaci tavuk rasyonlarina degisik diizeylerde kisnis yag
ilavesinin performans ozellikleri uzerine etkisini tespit
etmenin yani sira yumurta kalite kriterleri, yumurta sarisi
TBARS degerleri ve bazi onemli serum parametrelerinin
belirlenmesi amaclanmisti.

Materyal ve Yontem

Bu calisma icin Atatiirk Universitesi Hayvan Deneyleri Yerel
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Etik Kurulu Baskanligindan 27.05.2015 tarih ve 101 no’lu karan
ile etik kurul belgesi alinmistir.

Arastirmanin hayvan materyalini, Atatiirk Universitesi,
Ziraat Fakiltesi Arastirma ve Uygulama Ciftligi Tavukculuk
Subesi’nde yetistirilen 24 haftalik yasta 96 adet Lohmann
beyaz ticari yumurtaci tavuk; yem materyalini ise ticari bir
firmadan temin edilen bilesimi ve besin madde kompozisyonu
Cizelge 1’de verilen 1. donem kafes yumurtaci tavuk yemi
olusturmustur. Bilesimi Cizelge 2’de verilen kisnis yag1 ise
ticari bir firmadan temin edilmistir.

Once yumurtaci tavuk bazal yemine kisnis yag ilave
edilerek on karmalar olusturulmus, daha sonra on karmalar
Atatiirk Universitesi Ziraat Fakiiltesi Isletme Mudiirliigi
Hayvancilik Subesi’ndeki yem unitesinde bazal yeme homojen

Cizelge 1. Bazal yemin bilesimi ve kimyasal kompozisyonu

bir sekilde karistirilarak %0.1, %0.3 ve %0.5 oraninda kisnis yag
iceren rasyonlar hazirlanmistir. Calismada toplam 96 adet
tavuk kullanilmis ve her kafeste dort tavuk alt1 tekerrirli
olacak sekilde ii¢ katli batarya tipi kafeslere sansa bagli olarak
dagitilms ve arastirma “Tam Sansa Bagli Deneme Planina”
gore yurutulmustur (Duzgunes vd., 1983).

Birinci grup kontrol grubu olup bazal yemle, diger gruplar
ise bazal yeme sirasiyla %0,1, %0,3 ve %0,5 diizeyinde kisnis
yag1 katilarak hazirlanan rasyonlarla 2 haftasi deneme
yemlerine alistirma periyodu olmak uzere toplam on iki hafta
sureyle beslenmislerdir. Yem ve su ad-libutum olarak verilmis,
deneme kiimesinde 17 saatlik giinlik aydinlatma programi
fliioresan lamba ile saglanmistir.

Yem Ham Maddeleri (%) Kimyasal Kompozisyon (kuru madde esasina gore) (%)
Misir 59,63 Kuru madde, En az 88

Soya Fastilyesi Kuspesi (%46 HP) 19,50 Ham protein, En az 15
Aycicegi Kispesi (%36 HP) 7,40 Ham seliiloz, En cok 7

Soya Yag1 1,49 Ham kiil, En ¢ok 14
Et-Kemik Unu 1,50 Kalsiyum, En -az-En ¢ok 3-4
Monokalsiyum fosfat 0,07 Fosfor, En az 0,70
Mermer Tozu 9,50 Metabolik enerji (kkal/kg)" 2750
Vitamin-mineral premix’ 0,30

Tuz 0,20

Sodyum Bikarbonat 0,15

Ekobond 0,10

Salmonil LCT 0,10

Metiyonin? 0,06

Analize Dayali Kimyasal Kompozisyon

Kuru Madde Ham Protein Ham Yag Ham Kul Ham Seliloz :?(ial/kg)*
88,36 17,58 3,75 13,77 3,19 2724

"Her bir kilograminda: 4.000.000 IU Vitamin A; 800.000 IU kolekalsiferol (Vit Ds;), 10.000 mg a-tokoferil asetat (Vit E); 1.333 mg
menadiyon sodyum(Vit K3); 1.000 mg tiyamin monoitrate (Vit B1); 1.667 mg riboflavin(Vit Bz); 8.333 mg niasin (Vit B3); 3.333 mg Ca-
D-pantotenik asit (Vit Bs); 1.667 mg pridoksin (Vit Bs); 333 mg folik asit (Vit By); 5 mg Siyanokobalamin(Vit B1z); 15 mg D-biotin (Vit
H); 16.667 mg Askorbik asit (Vit C);100.000 mg Kolin Klorid; 200 mg Lutein; 12,5 mg Zeaksantin; 26.667 mg Mangan oksit; 20.000 mg
Cinko oksit; 20.000 mg Demir siilfat; 1.667 mg Bakir siilfat; 67 mg Kobalt karbonat; 333 mg Kalsiyum iyodat; 50 mg Sodyum Selenit;

300 mg Metiyonin Hidroksi analogu icermektedir.
2DL-metiyonin.

*Hesaplanarak bulunmustur (TSE, 1991

Cizelge 2. Kisnis yaginin yag asidi ve aktif madde bilesimi*

Yag asidi kompozizyonu %
Miristik asit <0,2
Palmitik asit 5-10
Stearik asit 1-5
Oleik asit 35-40
Linoleik asit 40-45
Aktif bilesenler oran %
Linalool 1-5
Limonen 0,1-1

* Uretici firma tarafindan diizenlenen prospektiis
tizerindeki degerler

Bazal yeme %0,1; %0,3 ve %0,5 kisnis yagi ilave edilerek
olusturulan rasyonlarin yumurtaci tavuklarda performans
parametreleri (yem tiketimi (g/gin), yemden yararlanma
oran (kg yem/ kg yumurta), yumurta verimi (%), yumurta
agirlig (g), hasarli yumurta oram (%)), iki haftada bir, yumurta
kalite ozellikleri ise[yumurta agirigi (g), sar1 rengi, sar1 indeksi
(%), ak indeksi(%), sekil indeksi (%), Haugh birimi (Kaya and
Yildinm 2011; Ryu et al. 2011), kabuk kalinigi (mm), kabuk

O
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agirligr (mg), kirilma mukavemeti (kg/cm?)] ayda bir yapilan
olcim-tannm ve hesaplamalarla belirlenmistir. Deneme
sonunda her gruptan ve her depolama zamani icin sansa bagl
olarak alinan altisar adet yumurta orneginde Tiyobarbitiirik
asit reaktif madde (TBARS) degerleri Placer et al. (1966)’nin
bildirdigi yonteme gdre saptanmistir. Deneme sonunda her
gruptan 6 hayvandan olacak sekilde toplamda 24 hayvanin
kanat alt1 damarlarindan alinan kan ornekleri (yaklasik 5 ml),
pihtilasma aktivatorli vakumlu tuplere konulduktan sonra
soguk zincir ile laboratuvara getirilip 3000 x g de 5 dk siireyle
santrifuj edilerek serumlarn alinmistir. Elde edilen bu serumlar
eppendorf tiiplere porsiyonlanmis, Mindray Perfect Plus 400
marka otoanalizor cihazinda, plazma kolesterol, trigliserid,
glukoz, Albumin, AST, ALT, ALP, Ca ve P degerleri ticari kitler
kullamlarak (DDS® Spectrophotometric Kits, Diasis Diagnostic
Systems Co., istanbul Turkey) tespit edilmistir. (Kaya 2009;
Sarica ve Ersayin 2009).

istatistik Analizler

Elde edilen verilerin istatistik analizi SPSS 10.01 (1996)
paket programi kullanilarak varyans analiz metodu ile gruplar
arast farkliigin  6nemlilik derecesi ise Duncan c¢oklu
karsilastirma testi ile belirlenmistir (Diizguines vd., 1983).
Calismada kullanilan katki maddesi kisnis yagimin artan
seviyelerinin  (%0,0; %0,1; %0,3 ve %0,5) etkilerini
belirleyebilmek icin polinomiyal analiz yapilmistir.

Arastirma Bulgulan ve Tartisma

Bazal yeme farkli seviyelerde (%0,1; %0,3; %0,5) kisnis yag
katilarak  olusturulan rasyonlarla beslenen yumurtaci
tavuklarin performans ozelliklerine ait ortalamalar ve varyans
analiz sonuclan Cizelge 3’de verilmistir. Yumurta verimi ve
yumurta agirlig1 haric, diger performans oOzellikleri lizerine
muamelenin etkisi onemsiz bulunmustur (P>0.05).

Cizelge 3. Performans ozelliklerine ait ortalamalar ve varyans analiz sonuclan

SEVIYE PARAMETRELER

GRUPLAR (%) GYT (g/glin) YV (%) YA (g) YYO HYO (%)
K-0 0,0 118,59 86,85P 67,482 2,05 0,18
KY-1 0,1 119,03 91,312 65,66P 2,00 0,06
KY-2 0,3 120,88 91,572 65,09° 2,05 0,10
KY-3 0,5 118,02 90,882 66,16P 1,97 0,29
SEM 1,03 1,14 0,38 0,04 0,10
P 0,234 0,012 0,000 0,337 0,202

Polinomiyal Analiz

Linear 0,977 0,016 0,009 0,259 0,330
KY Quadratik 0,112 0,025 0,000 0,676 0,061

Kiibik 0,187 0,526 0,829 0,165 0,686

a, b: Ayni suitunda farkli harflerle gosterilen ortalamalar arasindaki farkliliklar onemlidir (P<0.05).

YA: Yumurta Agirligi; YV: Yumurta Verimi; GYT: Giinlikk Yem Tiketimi; YYO: Yemden Yararlanma Orani; HYO: Hasarli Yumurta

Orani; KY: Kisnis Yag

Aydin et al. (2006), Cetingiil et al. (2007) ve Mashhadani et
al. (2011) kekik yagimin, Karsli ve Donmez (2007) bitki
ekstraktlarinin, Bayram et al. (2007) anasonun, Boliikbasi vd
(2009) ¢orek otunun, Yalcin et al. (2009) ve Tahan and Bayram
(2011) corek otu tohumunun yem tiiketimini etkilemedigini;
Halle et al. (2004), Bolukbasi et al. (2007), Sengul et al.
(2008), Bolukbas1 and Erhan (2007) rasyona farkli oranlarda
ilave edilen kekik yaginin yem tiiketimini azalttigim; Ekinci
(2013) ise yumurtaci tavuklarda bazi bitkisel ekstraktlarin
(anason, corek otu, kekik) giinlik yem tiiketimini artirdigim
bildirmislerdir.

Hasanoglu (2007) ve Botsoglou et al. (2005) yumurtaci
tavuklarda rasyona bitkisel ekstrakt (kurutulmus kekik, kekik
yagl, anason yagi, sarimsak yagi ve rezene yagi); Aydin et al.
(2006) ise bildircinlarda ¢orek otu tohumu ilavesinin yemden
yararlanma orani lizerine etkisinin olmadigini belirtmislerdir.

Ekinci (2013), farkli kafes yogunluklarinda barindirilan
yumurtaci tavuklarin rasyonlarina bazi bitkisel ekstraktlarin

(anason, corek otu, kekik) ilavesinin anormal yumurta orani
lizerine etkisinin olmadigini bildirmistir.

Yumurta verimi bakimindan kontrol grubu ile muamele
gruplan kiyaslandiginda, en yiiksek artisin %0.3 kisnis yag
iceren rasyonla beslenen grupta oldugu gozlenmistir. Yapilan
polinomiyal analizde rasyona kisnis yagi ilavesinin yumurta
verimi Uzerine P<0,05 seviyesinde linear ve kuadratik etkide
bulundugu tespit edilmistir. Botsoglou et al. (2005) ve Florou-
Paneri et al. (2005) yumurtaci tavuklarda kekik ve adacayi;
Aydin et al. (2006), Yalcin et al. (2009) ve Bolukbasi vd (2009)
yumurtaci tavuklarda ¢orek otu tohumu ve yagi; Bayram et al.
(2007) ve Cetingul et al. (2007) Japon bildircinlarinda anason
ve kekik yag ilavesinin yumurta verimini etkilemedigini
bildirmis olmalarina karsin; Ekinci (2013) farkli kafes
yogunluklarinda barindirilan yumurtaci tavuklarin rasyonlarina
ekstrakt (anason, corek otu, kekik) ilavesinin yumurta verimini
kontrol grubuna gore onemli derecede disiirdiigiinii tespit
etmistir.
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Gruplar arasinda yumurta agirligi bakimindan meynana
gelen fark 6nemli olmustur (P<0,01). Buna gore kisnis yag ilave
edilen gruplarda yumurta agirligi kontrol grubuna gore 6nemli
seviyede dusik bulunmustur. Yapilan polinomiyal analizde
rasyona kisnis yagi ilavesinin yumurta agirtigi iizerine linear ve
kuadratik etkide bulundugu tespit edilmistir. Ekinci (2013) ve
Hasanoglu (2007) ise yumurtaci tavuklarda bitkisel ekstrakt
(kurutulmus kekik, kekik yagi, anason yagi, sarimsak yagi,

corekotu yagi ve rezene yagi) ilavesinin yumurta agirligina
etkisinin olmadigim belirtmislerdir.

Bazal yeme kisnis yag1 katilarak olusturulan rasyonlarla
beslenen tavuklarin yumurta kalite ozelliklerine ait
ortalamalar ve varyans analiz sonuclan Cizelge 4’de
verilmistir.

Cizelge 4. Deneme gruplarinin yumurta kalite ozelliklerine ait ortalamalar

% S i i .
N~ e ) (gremy K< om g * % Ay
5 iy
K-0 0,0 72,102 73,73 3,52 0,38 8,77 11,80 44,67 8,99 83,18
KY-1 0,1 68,37° 73,81 3,23 0,39 8,75 11,94 44,14 9,53 84,76
KY-2 0,3 68,43 73,25 3,59 0,39 8,93 11,94 43,07 9,90 86,62
KY-3 0,5 69,210 73,08 3,63 0,39 9,11 11,94 41,73 9,46 84,20
SEM 0,98 0,54 0,18 0,01 0,17 0,20 0,85 0,42 1,76
P 0,027 0,730 0,374 0,204 0,420 0,942 0,080 0,513 0,571
Polinomiyal Analiz
Linear 0,205 0,306 0,175 0,062 0,121 0,631 0,011 0,357 0,535
Quadratik 0,006 0,818 0,348 0,911 0,579 0,720 0,636 0,252 0,260
Kiibik 0,640 0,669 0,228 0,298 0,778 0,873 0,945 0,728 0,562

a, b, c: Ayni suitunda farkl harflerle gosterilen ortalamalar arasindaki farkliliklar onemlidir (P<0.05).

YA: Yumurta Agirligi; Si: Sekil indeksi; KM: Kirilma Mukavemeti; KA: Kabuk Agirligi; KK: Kabuk Kalinligi; SR: Sar1 Rengi; Si: Sar

indeksi; Al: Ak indeksi; HB: Haugh Birimi; KY: Kisnis Yag

Yumurta agirlig1 ve sar1 indeksi degerleri haric, diger kalite
ozellikleri muameleden etkilenmemistir (P>0,05). Kontrol
grubunda yumurta agirign muamele gruplarina gore daha
yiiksek bulunmus ve kisnis yag1 iceren rasyonlarla beslenen
gruplar arasinda s6z konusu parametre bakimindan onemli bir
farklilik gozlenmemistir. Bir cok arastirici (Poltowicz and
Wezyk, 2001; Florou-Paneri et al., 2005; Botsoglou et al.,
2005; Bayram et al., 2007; Cetingul et al., 2007; Bolukbas vd.,
2009; Ekinci, 2013) ise bitkisel ekstraktlarin (anason, corek
otu, kekik vb.) yumurta agirigim etkilemedigini
bildirmislerdir. Yumurta agirligi disindaki kalite Gzellikleri ile
ilgili olarak elde edilen sonuclar, Kutlu and Forbes (2000),
Poltowicz and Wezyk (2001), ipek vd (2002), Florou-Paneri et
al. (2005), Botsoglou et al. (2005), Hayirli et al. (2005), Yenice
vd (2007), Kaya vd (2010), Yalcin et al. (2009), Ciftci et al.
(2005b), Aydin et al. (2006), Asli et al. (2007) ve Bayram et al.

(2007)’min bildirisleriyle benzer bulunmustur. Bayram et al.
(2007) japon bildircinlarinda anasonun, Botsoglou et al. (2005)
yumurtaci tavuklarda vitamin E’nin, Florou-Paneri et al. (2005)
kekik ucucu yag1 ve vitamin E’nin, Ciftci et al. (2005b) ve Asli
et al. (2007) vitamin C ve vitamin E’nin, Kaya vd (2010) vitamin
E’nin, Yalcin et al. (2009) corek otu tohumunun Haugh birimi
degerlerini etkilemedigini tespit etmis olmalarina ragmen,
Akhtar et al.(2003) yumurtaci tavuklarda rasyona corek otu,
Sahin et al. (2002) a-tokoferol asetat ve Boliikbas1 and Erhan
(2007) kekik yagi ilavesinin Haugh birimi degerlerini kontrol
grubuna gore onemli diizeyde (P<0,05) artirdigim
bildirmislerdir.

Depolamanin farkli gunlerinde ol¢llen yumurta sarisi
Tiyobarbitiirik asit reaktif madde (TBARS) degerleri (ng/mg)
Cizelge 5’te verilmistir.

Cizelge 5. Deneme gruplarina ait yumurtalarda depolamanin 0, 7, 14 ve 28. giinlerindeki ortalama TBARS degerleri (ng/mg)

Gruplar Seviye(%) 0. giin 7. Giin 14. giin 28. giin
K-0 0,0 15,18 16,25 16,43 17,05
KY-1 0,1 15,05 15,13 14,02 17,32
KY-2 0,3 15,22 15,80 15,76 19,59
KY-3 0,5 15,49 15,54 16,20 17,36
SEM 0,64 2,30 1,45 0,73
P 0,967 0,989 0,644 0,072
© e
Alinteri
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Cizelge 5 (devami)

Polinomiyal Analiz

Linear 0,700 0,888 0,870 0,336
Quadratik 0,756 0,856 0,335 0,100
Kiibik 0,938 0,794 0,410 0,057
GENEL ETKI

. K-0 KY-1 KY-2 KY-3 SEM P
Grubun Etkisi 16,23 15,38 16,59 16,15 0,72 0,685

. 0. giin 7. giin 14. giin 28. giin SEM P
Depolama Zamammin Etkisi 15,23b 15,68b 15,600 17,83 0,72 0,052
Grup x zaman 0,977
0., 7., 14. ve 28. gin yumurta sarist TBARS degerleri etkisi onemli bulunmustur. Hasanoglu (2007), yumurtaci

bakimindan gruplar arasindaki fark onemsiz bulunmustur
(P>0.05). TBARS degerleri kisnis yaginin kendisinden ve
seviyesinden etkilenmemistir. K-0, KY-1, KY-2, KY-3 gruplarin
0, 7, 14 ve 28. giin TBARS degerleri lizerine depolama zamanin

tavuklarda bitkisel ekstrakt ilavesinin depolamanin 1. 28., 42.
ve 56. giunlerinde; Kaya ve Turgut (2012) ise depolamanin 21
ve 42. ginlerinde TBARS konsantrasyonunun yiikselen diizeyini
onemli derecede yavaslattigini tespit etmislerdir (P<0.05).

Cizelge 6. Deneme gruplarinin bazi onemli kan serum parametrelerine ait ortalamalar

Total Protein

Gr.uplar Kolesterol (mg/dL) Trigliserid (mg/dL) Glukoz (mg/dL) (g/dL) AST (U/L)
K-0 201,42 1048,0 220,4 5,90 181,4
KY-1 178,0% 1220,2 235,6 5,98 193,6
KY-2 159,00 1167,0 220,4 5,92 188,4
KY-3 140,0¢ 1098,0 235,8 5,78 198,6
SEM 9,10 80,98 6,37 0,26 9,12
P 0,001 0,476 0,167 0,957 0,594
Polinomiyal Analiz

Linear 0,000 0,788 0,293 0,724 0,272
Quadratik 0,812 0,157 0,988 0,679 0,914
Kiibik 0,915 0,569 0,058 0,960 0,433

Serum parametrelerinden sadece kolesterol degerleri
bakimindan gruplar arasindaki fark onemli bulunmustur
(P<0,05). KY-1 grubu ile KY-2 grubu arasindaki fark benzerlik
gosterirken, kontrol grubu ile KY-3 grubu arasindaki fark
anlamli bulunmustur(P<0,05). Polinomiyal analize gore kisnis
yaginin kolesterol diizeyini linear olarak (P<0.01) etkiledigi
gorulmektedir (Cizelge 6).

Aissaoui et al. (2011) bildircinlarda rasyona kisnis yagi,
Dhanapakiam et al. (2008) ve Poltowicz and Wezyk (2001) ise
yumurtaci tavuklarda rasyona kisnis yagi ve bitkisel ekstrakt
ilavesinin serum total kolesteroli ve trigliserid miktarim
onemli Olclide azalttigim, diger parametreleri ise
etkilemedigini rapor etmislerdir. Ayrica, Cetingiil et al. (2007)
da mevcut calismadan elde ettigimiz bulgulara paralel olarak
Japon bildircinlarinda rasyona farkli oranlarda kekik yag
ilavesinin glukoz diizeyini etkilemedigini bildirmislerdir.

Soz konusu calismadan elde edilen degerlerin diger
arastirma bulgulanindan farkliik gostermesi, denemede
kullanilan hayvanlarin irk veya genotip, yas ve yumurtlama
donemlerindeki farkliliklar ile ekstraktlarin rasyondaki seviyesi
ve elde edilis yontemleri gibi faktorlerden kaynaklanmis
olabilecegi distinilmektedir.

kolesterol
performans

olarak,
onemli

serum parametrelerinden
derecede disuren,

Sonucg
seviyesini

ozelliklerinden yumurta verimini onemli derecede artiran,
yemden yararlanmay1 ise rakamsal olarak iyilestiren kisnis
yaginin etlik pilic ve yumurtact tavuklarin rasyonlarina
ilavesiyle ilgili daha fazla sayida calismanin yapilmasi gerektigi
kanaatine vanlmistir.
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One of the significant factors having a role in plant development is elements. The
decrease in quantities of some elements results in plant nutrition disorders while the
increase of them might do harm to plant. Apart from that, there are elements that affect
plants in terms of toxic effect. They are mostly heavy metals. Heavy metals with
industrial-based and transportation-based pollutants have an impact on the natural
environment. It is clear that plants are affected by environmental factors, too. Heavy
metal pollution in soil is also one of the significant environmental problems. It has a big
influence on human and animal health via the food chain. Hence, it is quite vital to
recognize the type and the amount of heavy metal as well as reasons causing accumulation
in the sense of plant development and soil health. In this sense, the aim of the present
research is to determine the effects based on heavy metals especially vehicle-driven on
plants and soil by using Pinus sylvestris needles and soil samples. In the study, it is
confirmed that heavy metal contents tended to decrease depending on the distance to
the road.
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Introduction

Air pollution has adverse effects on human, plant, and

numerous ecological services influenced deeply by
urbanization. Heavy metal concentrations in building lands
have reached the toxic level because of rapid urbanization and

animal health. It is composed of exhaust gases, plant
emissions, fuel burning, and also other sources. Air pollution
occurs as a result of mixing in the air of a gas mixture from
solid and liquid particles which happen because solid fuel and
carbonyl compounds in fuel oil do not completely burn
(Miezzinoglu, 1987)

The urban forests are significant parts of urban ecosystem.
They make the contribution to human welfare. They provide

' Corresponding author
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industrialization in the last 20-30 years. Heavy metals release
trace on air, water, and ground due to human-based activities
such as exhaust emissions, pesticides and fertilizer practices,
sewage mud (Barona, 2015; Song, You, & Wang, 2000).

Heavy metals are considered as major pollutants
accumulating in the environment. It has become a serious
environmental issue that heavy metal has been accumulated
in soil because of rapid industrialization and randomly
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urbanization all over the world. The issue has been increased
day by day by exploiting outdoors, a growing number of cars,
and demographic pressure (Tangahu et al., 2011). Heavy
metals are generally described to have metallic characteristics
and as elements which are bigger than atomic number 20.
Some of these metals are essential micronutrients for plant
development such as Zn, Cu, Mn, Ni, and Co while others (Cd,
Pb and Hg etc.) have no biological functions (Gaur & Adholeya,
2004). Metal pollution has a harmful impact on biological
systems. And also, it does not undergo biological decaying.
Toxic heavy metals such as Pb, Co, Cd can be distinguished
from other pollutants as they are not biologically taken to
pieces. However, they can be accumulated in living organisms.
Thus, they cause various damages even in relatively low
concentrations (Pehlivan, Ozkan, Dinc, & Parlayici, 2009).

Heavy metals have caused a great number of health
hazards to high organisms due to their duration of being soil
for thousand years. It is also known that they have an adverse
impact on plant development, floor coverings, and soil
microflora (Roy et al., 2005). It is well known that heavy metal
cannot be chemically taken into pieces and they need to be
removed physically or to be converted into non-toxic
compounds (Gaur & Adholeya, 2004)

Increasing accumulation and the risk of potential exposure
in building lands have become an increasingly public issue
owing to their possible detrimental effects on human health,
soil, and (Barbieri, Sappa, Vitale, Parisse, & Battistel, 2014;
Nriagu, 1996). In many studies, the accumulation and
contamination of heavy metals such as Cd, Cu, Pb, Cr, and Zn
have been examined especially in the fields of agriculture and
mining. Forest systems which are considered as the most
important terrestrial systems have been mostly ignored
(Wingfield, Brockerhoff, Wingfield, & Slippers, 2015). The
maintenance of forest systems requires a running ground
system. Besides, the quality of forest soils affects the
sustainable progress of forests directly or indirectly. Thus, it is
a must to focus on the levels of pollution and the potential
ecological risk of heavy metals in soils of forest ecosystems
especially thanks to their importance in urban forest
ecosystem (Castello & Teale, 2011).

Erzurum city center is relatively a densely populated region
in regard to its region. The situation results in traffic density
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on the main drag. In this study, soil samples was taken from
the urban forest along the roadside where there is a traffic
density and the quantities of heavy metals (Pb, Zn, Ni, Cu, Cr,
and Cd) accumulated in the samples from Pinus Sylvestris
needles have been examined. Specifically, this research aimed
to determine particularly the effects of vehicle-induced heavy
metals on plants and soil.

Material and Method
The Study Site

Erzurum is the biggest city of the Eastern Anatolia Region
of Turkey, at 1850 m. altitude, and with the population of
760.460 (TUIK 2017). The field of study is the urban forest
which is located within the central campus of Ataturk
University along with highway E80 where the traffic is intense.
The study site is located in 39°54’30.54”N and 41°14°32.78”E..
The urban forest is covered with Pinus Sylvestris at ages of
between 50 and 60. Roughly 20.000 vehicles pass by daily on
highway E80 which is just next to the study site. Types and
numbers of vehicles passing by on the main road are given in
Table 1.

Table 1. Numbers and types of vehicles passing by on the
main road next to the study

Vehicles Number of passes in a day
Automobile 15622

Medium Commercial Vehicle 1548

Bus 267

Truck 1550

Truck+Trailer, Tow 379

truck+Semi-trailer

Total 19366

Totally 8 sample points are selected from the roadside and
the forest (Figure 1).
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Figure 1. The map of the study field and the sample points

Receiving Samples and Preparing Them for Analyzing

Needle and soil samples were taken from the chosen
sample points along with a line at certain intervals before the
vegetation period (at the beginning of May) started. Soil
samples were taken from the surface (0-30 cm) while needle
samples were taken from perennial growths of trees. Soil
samples were labeled, put into polybags, and spread in a lab
so as to dry for one month. After the drying process, soil
samples were sieved with a 0.15 mm sieving and weighted on
an analytical balance in certain amounts (0.3 gr.). Agilent 7800
ICP-MS was used to determine heavy metal accumulation in soil
and needles.

Burning process was fulfilled with a microwave system
named Milestone Ethos Up. It was performed by adding 8 mL
nitric acid and 2 mL hydrogen peroxide to needle samples, and

Table 2. The amount of heavy metal in needle samples (mg/kg)

3 mL nitric acid, 1 mL hydrogen peroxide, and 6 mL
hydrochloric to soil samples, and by keeping them in the
microwave oven for one hour. After the burning process, to
make up 50 mL, samples were diluted with pure water,
filtered, and loaded into ICP-MS device for elemental
specification.

Result and Discussion
Findings Obtained from Needle Samples
The amounts of heavy metal in needle samples were

examined. The rates of heavy metal of the chosen points were
shown in Table 2.

Mg/kg A1 A2 A3 A4 A5 A6 A7 A8
Lead 50.65 40.65 25.45 21.56 19.98 16.69 16.85 20.96
Cadmium Trace Trace Trace Trace Trace Trace Trace Trace
Nickel 88.93 79.47 61.76 57.90 26.91 19.84 16.70 15.67
Copper 34.87 30.25 29.10 25.84 11.53 12.51 11.81 20.98
Zinc 62.32 75.73 50.07 76.22 86.84 64.49 84.02 73.2
Chrome 12.13 10.45 9.78 8.95 6.80 6.58 6.28 9.16

Findings obtained from soil samples

The amounts of heavy metal in soil samples were

Oy

examined. The findings obtained from the chosen points were
provided in Table 3.
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Table 3. The amount of heavy metal in soil samples (mg/kg)

Mg/kg A1 A2 A3 A4 A5 A6 A7 A8
Lead 202.99 125.32 100.24  96.45 95.10 85.78 79.47 93.03
Cadmium 2.06 2.5 2.45 2.23 2.787 2.77 2.45 2.06
Nickel 111.22  131.19  112.45 100.47 105.78 67.21 89.44  101.05
Copper 143.34 154.18 125.45 101.75 81.30 85.47 78.45 78.92
Zinc 454.33  364.55 332.89 336.78 380.78 305.029 330.34 330.92
Chrome 163.13  138.83 123.87 89.47 56.53 58.74 50.47 61.99

Conclusion is commonly used in industrial and agricultural activities. It can

The Effects of Heavy Metals on Plants

Zinc; it carries out various and significant metabolic
functions in plants like in humans and animals. It has a direct
impact on the quality and the quantity of the manufactured
product as a result of its effects on enzyme activation,
photosynthesis, respiration, and biological membrane stability
as well as participating in protein and carbohydrate synthesis
(Rout & Das, 2009). Zinc reaches soil via waste water from
heavy industrial areas, sewage, and acid rains (Vaillant,
Monnet, Hitmi, Sallanon, & Coudret, 2005)). The total Zn
concentration is between 10-300 mg/kg in soils; 5-100 mg/kg
in normal plants. Toxicities are generally observed after 400
ppm  (Schachtschabel, Blume, Brimmer, Hartge, &
Schwertmann, 1995). In Zinc toxicity, stool development of
plants decreases, roots get thinner, young needles wriggle and
chlorosis is seen, cell growth and elongation are prevented,
cell organelles are taken into pieces and chlorophyll synthesis
decreases (Rout & Das, 2009).

Copper; it is an essential element as it has a role in enzyme
activation of plant structure, carbon hydrate and lipid
metabolism (Kacar & Katkat, 2006). Copper pollution results
from human activity-based emission and atmospheric deposits,
usage of pesticides, recycling of sewage as fertilizer, coalfields
and mineral springs. It shows a toxic effect if soil contains
copper more than 100 mg/kg and plant solids contain copper
more than 15-30 mg/kg. Copper toxicity usually gets out in
plant root systems and it causes some physiological incidents
such as protein synthesis, photosynthesis, respiration, ionic
intake, and cell membrane stability to get worse in plant
structures (Alaoui-Sossé et al., 2004).

Cadmium; it reaches topsoil and spreads through industrial
activities, phosphoric fertilizers, sewage, and atmospheric
deposits (Haktanir & Arcak, 1998)A toxic effect is observed if
soil contains cadmium more than 3 mg/kg while plant solids
contain it more than 1 mg/kg (Schachtschabel et al., 1995). A
large amount of cadmium reaching plants and soils comes into
existence through precipitation of dust particles with cadmium
from air. It has been measured that 0.2-1.0 mg was added to
m2 per year because of dust precipitation on the roadsides
where the traffic was intense (Haktanir & Arcak, 1998)

Lead; it is a frequent seen element around inasmuch as it
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reach soils due to the usage of plumbeous pesticides in
addition to its use as tetraethyl and tetramethyl as battery and
gasoline additives in automobile industry. It is not a vitally
essential element for plants. Unless lead concentration
surpasses 150 ppm in soil, it does not pose hazard for human
and plant health. However, when it surpasses 300 ppm, it can
be a potential danger to human health (Durust, Durust, Tugrul,
& Zengin, 2004).

Nickel; it is considered as one of the absolutely necessary
elements today. Besides that, it is known that its
concentration in topsoil is insufficient. Yet, nickel substance
of soils consisting of ultrabasic igneous rocks like serpentine
shows an alteration between 100 and 5000 mg Ni/kg (Kacar &
Katkat, 2006). The critical toxic level is 100 mg/kg in soil, > 10
Mg/ g in sensible plants, and > 50 pg/ g in dry and moderate
sensible plants (Schachtschabel et al., 1995). Nickel replaces
heavy metals found in enzymes in plants and physiological
active centers as it easily constitutes chilette compounds.
Nickel is a metal nutrient of urease and many hydrogenase
enzymes. Thus, plants with a shortage of nickel can not benefit
from nitrous fertilizer which is applied in the manner of ure.
Additionally, ure toxically affects these plants (Kacar &
Katkat, 2006).

Chrome; it is used in metallurgical industry which is about
stainless steel production, various solder and anti-rust
production, in paint, polish, glass, and ceramic materials, and
in leather industry. It is naturally found in ground. It is found
in ground in 5-100 mg/kg rates even if the rate changes with
regard to the main material. It causes toxical effect on lots of
high plants as it is found in 100 mg/kg rate in dry matter in
plants (Schachtschabel et al., 1995).

Forests are not only entities that produce wood as raw
material but also they have “Ecological and social functions”.
They keep solid pollutants on their crowns or leaves through
adsorption and absorption. They function as filters by avoiding
movements of wind-borne particles because they are able to
make wind slower. The function of reducing air pollution of a
forest can be observed within certain gauge limits. For
instance, according to a study, a ladinwood is able to keep 32
tons of solid pollutants, a pinewood is able to keep 36.4 tons
of solid pollutants, and a beechwood with the same size is able
to keep 68 tons of solid pollutants. Filtering function of forests
are closely related to surfaces of canopies causing roughness
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as well as temperature and heights of trees. As 100.000 of
leaves of an old beech tree cover a 100-meter squared field,
and hundreds or thousands of trees form an unmeasured
surface in a forest, it is clear that a beech tree has a cleanser
effect. The fact that branches and trunks definitely have a role
in the function of forests mentioned above should not be
underestimated (Uslu & Karadz, 1984). Heavy metal
accumulation has a negative impact on microbial life in soil in
addition to decreasing efficiency.

Based on the findings of the study, it has been revealed
that the amounts of Lead (Pb) are 16.69-50.65 mg/kg in
needles and 79.47-202.99mg/kg in soils, the amounts of
Cadmium (Cb) are in trace amount in needles while they are
2.06-2.78 mg/kg in soils, the amounts of Nickel are 15.67-
88.93 mg/kg in needles while they are 67.21-131.19 mg/kg in
soils, the amounts of Copper (Cu) are 11.53-34.87 mg/kg in
needles and 78.45-154.18 mg/kg in soils, the amounts of Zinc
(Zn) are 50.07-84.02 mg/kg in needles and 305.02-454.33
mg/kg in soils, the amounts of Chrome (Cr) are 6.28-12.13
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Figure 2. Comparisons of heavy metals in leaf and soil samples

mg/kg in needles and 50.47-163.13 mg/kg in soils (figure 2). It
has been observed that the amounts of Nickel, Lead, and
Chrome decrease toward the deep of the forest on the road
where approximately 20.000 vehicles pass by daily while the
amounts slightly increase on a nearby side road. It has been
found out that Cadmium is in trace amount in needles and on
non-toxical level in soil. Moreover, it has also been revealed
that the soil sample of Zinc received only from the roadside is
on toxic level; however, its amount from needles is not on
toxic level to affect badly plant development. The amount of
Copper is on toxic level in samples obtained from the roadside
while it is not on toxic level in samples obtained from the
forest. As a result of these findings based on data analysis, it
has been revealed that the amount of heavy metal in soil
samples is far more than the one in needle samples. In this
sense, it has been ascertained that Pinus sylvestris needles
adsorp heavy metal less as compared to soil.
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As it is inferred from results of the study, traffic-based
pollution is the leading reason of heavy metal pollution. It is
known that especially Lead (Pb) spreading from exhausts of
vehicles has a negative effect on both human, plants, and also
animals. The rate of human exposure will be minimized by the
way of avoiding agricultural activities in regions where traffic
is heavy, and building roads on highlands as much as possible
rather than farm lands. Furthermore, it is suggested that
necessary measures should be taken by determining the degree
of contagion of livings and farm lands, which are around the
current main roads where traffic is heavy, from heavy metals.
Besides, planting works should be taken into consideration.
Lastly, lead-free petrol should be preferred in vehicles, and
measurements of exhaustgase emissions of these vehicles
should be constantly controlled.
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ARTICLE INFO ABSTRACT

Article History: Predators have an efficient role on the control of bark beetle (Coleoptera: Curculionidae, Scolytinae) in the

biological control. The most common and effective natural enemies of the bark beetle is clerid beetle.

Received: 31.07.2018 Since those natural enemies also feed from the individuals in the different development period of the
T scolytidae, it is effective for increasing the predation rate of the predator beetle. Besides that, the
Accepted: 18.09.2018 interaction and preferences between predator beetle-prey have potential importance for the efficacy of

control programs. The aim of this study is to determine the feeding preferences of Thanasimus formicarius
(L.) (Coleoptera, Cleridae) adults which feed from Ips sexdentatus (Boerner) (Coleoptera: Curculionidae,
Scolytinae) adults and larva, quantitatively.. It is determined that the predator beetle consumed the given
Keywords: adult prey and its larva, respectively by the weight of 0-50.79% to 21.43-72.92% and by the feeding customs,

0-66.57% to 50-100% in a one-day period. The differences between the averages of the weights of its adult
prey and its larva which the predator consumed is statistically significant and it is determined that predator
beetle preferenced for the larva of the prey more than the adults. It is observed that the predations of T.
formicarius adults is important on the different development periods of the species I. sexdentatus. As the
Predator beetle pressure of the predator with accurate timing decrease the invasion rate, it will also decrease the amount

prey interactions of trees to be harmed.

bark beetle Thanasimus formicarius (L.) (Coleoptera, Cleridae)’un Uretilmesinde
(Rearing) Beslenme Tercihi

Biological control

Anahtar Kelimeler: 0z

. . Predatorler, biyolojik micadelede ozellikle kabuk boceklerinin (Coleoptera: Curculionidae, Scolytinae),
Biyolojik control kontroliinde etkili bir role sahiptirler. Kabuk bdceklerinin en yaygin ve etkili dogal diismanlan clerid
predatér bocek boceklerdir. Bu dogal diismalar kabuk boceklerinin farkli gelisim donemlerindeki bireyleriyle de

beslenebildiklerinden avci bocegin predasyon oraninin artmasi yoniinde etkilidir. Bunun yaninda avc bocek
- av etkilesimleri ve tercihleri biyolojik control programlarinin etkinliginde potansiyel 6neme sahiptir. Bu
kabuk bécegi calismanin amaa sabit sicaklik ve nem kosullarinda Ips sexdentatus (Boerner) (Coleoptera: Curculionidae,
Scolytinae) ergin ve larvalan ile beslenen Thanasimus formicarius (L.) (Coleoptera, Cleridae) erginlerinin
beslenme tercihini nicel olarak tamimlayabilmektir. Avci bocegin bir giinliik siirede beslenmesi icin verilen
avimin erginlerinin ve larvalarinin agirliklarina gore sirasiyla %0-50,79 ile %21,43-72,92’sini adetlerine gore
ise sirasiyla %0-66,57 ile %50-100’Uni tiikettigi belirlenmistir. Predatoriin tiikettigi avinin ergin ve
larvalarimin agirliklarimin ortalamalan arasindaki fark istatistiksel olarak anlamli olup, avci bocegin avinin
larvalarim erginlerine oranla daha fazla tercih ettigi belirlenmistir. T. formicarius erginlerinin zararli tiir
olan /. sexdentatus’un farkli gelisim donemleri iizerindeki predasyonunun énemli oldugu goriilmektedir.
Dogru bir zamanlama ile predatoriin olusturabilecegi baski, istila oranini azaltabilecegi gibi zarar gorecek
agac sayisini da azaltacaktir.
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Introduction

The existence and increase of biological infestation
influence the biodiversity of natural ecosystems and therefore
the ecological integrity (Mack et al., 2000). The bark beetles
are (Coleoptera: Curculionidae, Scolytinae) one of the most
destructive biological factors (Anderegg et al., 2015; Marini et
al., 2017) that affect the forests. The infestation of these
ecosystem elements (Raffa et al., 2015) is important in terms
of sustainability of the forests (Black et al., 2010) and the
economic damage caused by these elements reach significant
levels (Lindgren and Raffa, 2013). Although the risk of
infestation is a function of the existence, population density,
and the distribution of the beetles (Fettig et al., 2007), many
bark beetle species are known to cause tree deaths (Fettig et
al., 2007; Meddens et al., 2012; Fetting and Hilszczannski
2015). The mass outbreak of the species, which impacts the
healthy trees in case of an infestation, represents significant
threats to the forests (Ozcan, 2017a). Many other factors,
particularly climate changes, cause considerable adverseness
for the forest ecosystems (Kulakowski, 2016). The probable
effects of the future climate changes will trigger more severe
and frequent beetle outbreaks that will affect wider areas
(Morris et al., 2018). The possibility of an infestation by these
invasive species increases depending on biotic and abiotic
factors that enhance the proliferation potential of these
species and afterwards causes adverseness for the ecosystems.

Invasive beetle populations are affected by their natural
enemies which play a balancing role (Alston, 2011) and the
activities of these natural elements influence the distribution
and the population size of the beetle species (Gullan and
Cranston 2012). Thus biological control is an important tool in
fights against infestation (Pearson and Callaway, 2003). The
primary objective of all control strategies is to decrease
spreading rates by repressing the population of the target
species and therefore protect the trees and stands from
possible attacks (Fetting and Hilszczannski, 2015). The most
important requisites in protection strategies and applications
are the measures taken to repress infestation populations
(Ozcan, 2017b).

Biological control may be defined as using an organism to
decrease the population density of another organism (Bale et
al., 2008). Biological control by itself is not enough to control
the target species (Alston, 2011). Although these applications
cannot resolve the economic effects caused by the biological
forest pests completely, they may lower the quantity of the
target species (Gullan and Cranston 2012), therefore the
biological control agents help lower the population of
biological forest pests below the economic damage threshold
(Alston, 2011). Parasitoids, predators, and entomopathogens
are highly effective for biological control applications (Uygun
et al., 2010).

Furthermore, natural enemies such as predators and
parasitoids play a key role in keeping bark beetle populations
at endemic levels (Fetting and Hilszczannski, 2015). Biological
controls applied by utilizing predators and parasitoids support
the current control strategies of reducing damages caused by
bark beetles (Moeck and Safranyik 1984). A population increase
of a forest pest can be repressed by increasing the existence
of specialized predators and pathogens (Powers et al., 1999).
Different kinds of bark beetles usually have a common natural
enemy (Reeve, 2003). Members of family Clerid are the most
important (Costello, 2003) and the most widespread (Moeck
and Safranyik 1984) predators of forest beetles. These species
may be used as biological control agents (Reeve, 2003).
However, Thanasimus formicarius (L.) (Coleoptera, Cleridae)
is also the predator of many bark beetle species (Warzee and
Gregoire, 2003). Predators have an important place among
many biotic factors that influence the population of bark
beetle species. In this study, the difference in feeding
behaviors of T. formicarius, which has an effect on bark beetle
population, in adult and larvae forms of prey in an artificial
environment is put forth and also predation rates and
consumption quantities are determined.

Materials and Method
Study Area

This study is conducted at Forest Pest Control Laboratory
of Kastamonu Regional Forestry Directorate. Predator beetles
and adult /. sexdentatus are obtained from pheromone traps
which are hung in the forests of Kastamonu Regional Forestry
Directorate and [I. sexdentatus larvae are collected from
damaged trees.

Data Collection

The specimens in adult and larvae forms, that are collected
from pheromone traps and damaged trees, are brought to the
laboratory in plastic containers. In order to determine the
feeding behavior, glass rearing containers with perforated
covers are used; predators and preys are kept in these
containers. Pieces of bark are placed in the rearing containers
of the predators and preys. The prepared containers are kept
under constant temperature of 21°C and humidity of 75%. The
study is conducted between May 30t and July 27t. A adult T.
formicarius in each of the 20 containers are fed I. sexdentatus
in adult and larvae at the same time (Figure 1). The prey
beetles in adult and larvae forms are subjected to high
sensitivity weighing with milligram (mg) readability and at the
end of 24 hours of consumption the same individuals weighed
again and the weights differences are noted.
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Figure 1.
sexdentatus adult and larvae

Statistical Analysis

All statistical analyses are performed using SPSS® 20.0 for
Windows® software. In order to apply parametric tests the data
must have either minimum interval scale or show normal
distribution (Ozdamar, 2004). One sample Kolmogorov-Smirnov
(K-S) test is used to check (P>0.05) (Table 1) the normal
distribution compliance of the weight distribution of consumed
I. sexdentatus in adult and larvae form that were given for
feeding to adult T. formicarius kept in rearing containers in a

100

The co nsumedf‘lnjured prey (%)

Figure 2. Consumed/wounded larvae and adult prey quantities

It is known that Cleridae feed on various bark beetle
species in both mature and larva form in their galleries (Moeck

Adult of T. formicarius are fed with I.

laboratory environment with constant temperature and
humidity conditions. Corresponding to this, to determine
whether the average weights of consumed prey in adult and
larvae form differ from each other or not, the Independent
Samples t Test—one of parametric tests—is utilized.

Result and Discussion

Predator beetles have important effects on population
dynamics of the bark beetles (Turchin et al., 1999) and their
natural enemies have potential benefits for biological control
applications (Fetting and Hilszczannski 2015). It is stated in
studies conducted that 99% of biological hazards in natural
ecosystems can be suppressed by their natural enemies (Uygun
et al., 2010). Predators with high impact stand out as one of
the most important factors in suppressing the bark beetle
populations. In terms of the biological control effectiveness, it
is important to know the consumption rate of biological

hazards in their different development periods by the
predators.

In order to feed one adult T. formicarius, 2-3 adult I.
sexdentatus and 3-6 |. sexdentatus larvae are put in the
rearing containers. At the end of 24 hours, it is determined
that the predator consumed or killed by wounding 0-66.57% of
the adult specimens and 50-100% of the larvae in terms of

quantity. In terms of weight, 0-50.79% of mature specimens
and 21.43-72.92% larvae are consumed (Figure 2).

. The consumed/injured prey (adult) (%)

v The consumed/injured prey (larvae) (%)

. The proportion of consumed prey (adult) (%)
’ The proportion of consumed prey (larvae) (%)

and Safranyik 1984). Schroeder and Weslien (1994) indicate
that this predator decreases the proliferation efficiency of
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Tomicus piniperda (Linnaeus) (Coleoptera: Curculionidae:
Scolytinae) by 81-92% and this rate is considerably higher than
the proliferation efficiency decrease rate of other predators.
The predators have higher consumption rates of the species on
which they have an impact. In this study, it is clearly seen that
the predator primarily preferred I. sexdentatus larvae.

Also in this study, a adult T. formicarius consumed 9.05

milligrams of adult, but 37.75 milligrams larvae (Table 1) on
average in a day. The difference between the average weight
of I. sexdentatus in adult and larvae consumed by the predator
is statistically significant (p<0.05) (Table 2). According to this
larvae are consumed 4 times more than the adult are.
Furthermore, it is seen that while the predator beetle
consumed 16.15% of the adult individuals on average, it
consumed 49.79% of larvae on average (Table 1).

Table 1. Frequency distribution of consumed /. sexdentatus in adult and larvae and Komogorov-Smirnov Test of normality

N mgr % ‘P
Mean+Sd. Mean+Sd.

Weight of
Consumed Adult 20 9.05+10.415 16.15+18.04 1.141
Individuals

Min. 0 0

Max. 32 50,79

Weight of 20 37.75+11.929 49.79+16.97 0.723
Consumed Larvae

Min. 13 21.43

Max. 54 72.92

‘P>0.05

Table 2. Independent samples t-test results comparing the weights of consumed larvae and adult individuals

Levene's
Test for
t-test for Equality of Means
Equality of
Variances
95% Confidence
Interval of the
Sig. (2- Mean Std. Error Difference
F Sig. t df tailed*) Difference Difference Lower  Upper
Equal variances  0.247 0.622 -8.105 38 -28.700 3.541 -35.868 -21.531
assumed
Equal variances
-8.105 32.321 -28.700 3.541 -35-872  -21.527

not assumed

*p>0.05

During 12 feeding tests of the predator in 20 rearing
containers, while all the I. sexdentatus larvae are either
consumed or killed by wounding, there are always mature
individuals of I. sexdentatus left alive throughout the testing.
This occurrence shows that the predator primarily prefers
larvae to feed on. Mature Cleridae species usually prefer to
feed on other mature beetles (Costello, 2003). But this study
does not show any similarities to that literature. Bark beetles

are adversely affected by a high mortality rates constituted by
predators (Costello, 2003).

Conclusion

In this study, which investigates the feeding preferences of
a predator beetle according to calculation of the quantity and
the weight of the predator’s consumption rate of prey in
mature and larva form in a period of 24 hours in a laboratory
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environment under constant temperature and constant
humidity conditions, it is found that the predator prefers
larvae more. The findings of this study show that during an /.
sexdentatus infestation, adult individuals of predator beetle
T. formicarius may be effective on the death rates of this
harmful species.

And another important consideration is that due to its
predation impact on I. sexdentatus and other bark beetle
species, the predator species can suppress the population of
harmful species and therefore decrease the number of infested
trees. The necessity of utilizing predator species in biological
control programs are supported with these findings. Since the
consumption rate of the harmful species is higher in periods
prior to their maturity, it is seen that the predation of the
predator can be more effective by conducting filed works.
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Different preservation and packing techniques are applied to maintain quality and safety
during food transportation and storage. Changing in world and increasing consumer
demands led to new techniques and procedures in packing. Light, easy opening, eco-
friendly, bioplastic and edible packaging materials are improved to resolve problems that
occured nowadays. Edible packaging material are environment-friendly because they
decompose quickly in nature even if don’t consume. In addition edible films increase
food’s organoleptic properties and support nutritional values when used with inserted
supporting member. Fruits and vegetables are high sensitive product; therefore, attention
should be paid while transporting and storing and they must be packed in the right way.
. Delaying ripening and reducing loss of weight in fruit and vegetable could be supplied
with edible films and coatings.

Meyve ve Sebzelerde Yenilebilir Film ve Kaplama Uygulamalan

0z

Gidalanin tasinmasi ve depolanmasi esnasinda kalite ve giivenliginin saglanmasinda fakli
muhafaza ve ambalaj teknikleri uygulanmaktadir. Modern diinyadaki degisim ve artan
tilketici istekleri ambalajlamay1 cagdas tekniklere ve islemlere itmistir. Ozellikle
glinumuzde var olan sorunlar giderebilmek icin hafif, kolay acilabilen, cevreye duyarli,
bioplastik ve yenilebilir ambalaj materyalleri gelistirilmistir. Yenilebilir ambalaj
materyalleri cevre acisindan ideal bir ambalajdir. Nitekim tiiketilmeseler dahi dogada
hizli bir sekilde parcalanmaktadirlar. Ayrica icine eklenen komponentlerle desteklenerek
uygulandig1 gidanin organoleptik ozelliklerini artirmakta ve beslenme degerini de
desteklemektedirler. Meyve ve sebzelerde oldukca hassas ve nazik uriinlerdir. Dolayisiyla
bunlar tasinirken veya depolanirken ¢ok dikkat edilmeli ve mutlaka en dogru ambalajlar
ile ambalajlanmalidirlar. Yenilebilir filmler ve kaplamalar ile kaplanmis meyve ve
sebzelerde olgunlasma geciktirilebildigi gibi agirlk kaybinda da azalmalar
saglanabilmektedir.
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Introduction

In parallel to increase the product diversity, consumers'
demands also tend to change. It is important that the products
should be produced in a good quality and under hygienic
conditions when  changing consumer demands, consumer
awareness and food bioterrorism considered. (Uciincii, 2011;
Okstiztepe and Beyazgiil, 2015). During storage and marketing
process of foods, packing is an important step to protect their
sensory, nutritional and hygienic properties. Packing is
wrapping goods or placing them in containers using protective
materials in order to preserve the goods, to increase their
performance and to make them carry out their informing
functions. (Uciincii, 2011). In order to preserve food quality
and safety during the period between production and
consumption; Glass, paper, cardboard, paperboard, aluminum
and various type of plastics can be used as packing material
(Hecer, 2012 ; Oksiiztepe and Beyazgiil, 2015). All these
materials lead to chemical migration into food at different
rate in accordance with the characteristics they have
(Oksiiztepe and Beyazgiil, 2015).As a result of migration, the
substances which are harmful to human health migrate from
packaging material into food and this requires a packaging
material that is as safe as the food (Altuntas, 2014).

Packing materials are separated into two groups which are
synthetic and edible. Synthetic packings are usually
petrochemical based and although they are effective in
preserving the product and mostly preferred in the industry, it
is recomended that the usage of these packing should be
reduced due to environmental pollution and migration
problems ( Ertugay and Sallan, 2011). Edible packagings that
obtained from animal and herbal resources, have been offered
as alternative to those packings, (Mellinas et al., 2015 ; Yildiz
and Yangilar, 2016) and could be used in different foods such
as fruits and vegetables, dried nuts, meat and meat products,
cereal and dairy products (Istk et al., 2013). Fruits and
vegetables may decay quickly as the water content of those
products are high leading to respiration and transpiration
(Keles, 2011). Thus, packing of those is important.

Edible Films and Coatings

The thin layer which is created by edible materials to cover
the foodstuff is called edible coating, shaped previously and
can be placed on or between food ingredients is called edible
film. Edible coatings are in liquid form and applied to the
product by plunging it into the solution . Edible films are
shaped like solid sheet and then applied by wrapping around
the product (Falguera et al., 2011).

Edible films are defined as thin protein, polysaccharide and
lipid based layer created between food ingredients or on food
surface in order to maintain quality, prevent spoilage, prolong
the shelf life and protect sensory properties of food (Yilmaz et
al., 2007; Dursun and Erkan, 2009; Aldemir, 2013). In addition
to providing barrier properties, these films maintain product
quality, biodegradable, consumable, and could be applied at
different technologies. When edible coating material is

produced, the following point should be considered (Isik et

al., 2013):
1. The raw materials should be reliable.

2. It should allow product respiration to be under
control.

3. It should provide structural integrity and facilitate
mechanical processing.

4. It should combine additives.
5. It should prevent or reduce microbial degradation.

According to the materials that are made from edible films
and coatings are generally separated into 3 groups: proteins,
polysaccharides and lipids (Falguera et al., 2011; Duran, 2013).

Protein

Proteins with a structure providing a number of functional
properties have the potential to form bonds in different
positions and to be able to make numerous bonds. As a result
of, mechanical properties of protein based films are better
than polysaccharid and lipid based films. Besides being used as
a film for the product (Duran, 2013), they also increase the
nutritional value of the food they are coated with (Bourtoom,
2009). Due to hydrophilic nature, water barrier and
mechanical properties of protein films are weaker than
synthetic polymer films (Bourtoom, 2009; Duran, 2013).

In this group; animal origin casein, whey protein
concentrate and isolate, gelatin, egg albumin, and vegetative
corn, soy, wheat, cotton seed, rice and peanut are included (
Mellinas et al., 2015).

Polysaccharide

Polysaccharide films show hydrophilic characteristic.
Although their highmoisture permeability, their gas
permeability is low and they can easily stick on cross sections
of fruits and vegetables (Duran, 2013). Cellulose, starch,
pectin, seaweed extracts (alginate, carrageenan and agar),
gums (acacia, guar), pullulan and chitosan are included in this
group (Mellinas et al., 2015).

Lipid

These coatings show a good barrier property against water
vapour due to their hydrophobic characteristics. Lipid
materials do not stay in a proper fixed positions by themselves
as they are unable to polymerise (Duran, 2013). They are used
to give brightness on surfaces of fruits and vegetables (Isik et
al., 2013). Animal and vegetable oils (coconut, peanut, palm,
cacao, butter, fatty acids and mono-, di- triglycerides), waxes
(candelilla, carnauba, beewax, jojoba and paraffin), natural
resins (gum, guarana and olibanum), basic fatty acids and their
extracts (mint, camphor, essential oils of citrus fruits),
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emulsifiers and surface active agents (lecithin, fatty acids) are
included in this group (Mellinas et al., 2015).

Other than basic 3 groups, composite or mixed films formed
by different formulations of polysaccharides, proteins and
lipids can be created (Isik et al., 2015) Thus, the quality is
improved by combining different film components in one single
coating (Kandemir, 2006).

Application Methods of Edible Films and Coatings to

Foods

Edible films and coatings can be obtained and applied to
foods in different ways (Dogan, 2013). In creating film
coatings; simple joining, complex joining and gelation
mechanisms are used (Kandemir, 2006). In application of
edible films to fruit and vegetables, immersion method and
spraying method are commonly used.

Immersion method is the dipping food product in coating
solution, draining excess coating material on product surface,
providing the formation of film and allowing them to dry at
room conditions or in a dryer (Isik et al., 2013; Yildiz and
Yangilar, 2016).

Spraying method is commonly applied by high pressure
spray applicators or air blast systems in order to coat a certain
part of the product's surface or obtain a uniform thin layer (Isik
et al., 2013). The electro-spraying is one of the spraying
method technique, and not well known for food application
(Khan et al., 2012). It has many advantages such as being able
to obtain droplets which are quite small and have narrow size
distribution and being a single-step, easy operable and cheap
method. In this method, the liquid flowing out of the capillary
sprayer is held under high electrical potential to provide a
pushing force that allows a distribution in the form of very tiny
droplets (Badili and Tarimci, 2009). Spraying is a suitable
method for lipid-based films and coatings (Khan et al., 2012).

In addition to immersion and spraying methods, the pouring
method is applied by pouring the film solution onto the region
to be coated, the dripping method which is based on the
technique to apply the coating material to foodstuff from
above in drops and then drying the food on the rotating brush
bearings by the help of fans, foaming method which the foam
applied to foodstuff moving on the cylinder is distributed on
the surface by the help of brush; are the other possible
methods of forming edible coatings on the surfaces of food (Isik
et al., 2013).

Advantages of Edible Films and Coatings

e Improving the appearance by providing brightness
to the surface of fruit (Ayhan, 2013)

e Reducing losses of weight (Yaman, 2013; Utik,
2016)

e Protecting fruit texture (Cetin, 1999; Yaman,

2013; Salinas-Roca et al., 2016)

e Reducing respiration speed and ethylene
production and thus delaying the ripening (Dhall,
2012)

e Protecting fruits and vegetables from chilling
injuries, providing basis for post-harvest chemical
applications and reducing the usage of synthetic
materials (Dhall, 2012)

e Reducing microbiological degredation (Aguayo et
al., 2016; Villafane, 2016; Guerreiro et al., 2017)

e Protecting aroma components, vitamins and
antioxidants  (Pagliarulo et al., 2016 ),
anthocyanins (Badawy et al., 2017), pigments and
reducing their browning reactions (Guerreiro et
al., 2017; Supapvanich et al., 2016)

e Improving the organoleptic properties of coated
food by incorporating various additives such as
flavour, pigments and sweeteners (Hashemi et al.,
2016 )

Disadvantages of Edible Films and Coatings

In application of edible films and coatings; factors such as
allergic reactions, food safety, cost increase, lack of
information and machine using, scarcity of the material could
be used, need for a second packing material in most cases for
consumer health because they have lesser physical and
chemical resistance compared to petroleum-derived
materials, less inhibition of migration resulting in a limited
product diversity; are among the encountered disadvantages
(Dhall, 2012).

Applications in Fruits and Vegetables

In a study on pomegranate arils coated with chitosan and
ascorbic acid mixture and stored at 5+1 °C , no significant
difference was observed in sugar, anthocyanin and organic acid
compound compared to the control while it was reported that
coating material helped protecting the material color, delayed
bacterial and fungal development until day 21 and flavor,
aroma and color parameters were at acceptable level on 25th
day (Ozdemir and Gokmen, 2017).

Minimally processed apples with different edible films were
packed in polystyrene plates and coated with PVC films.

At the end of storage process at 4 °C for 13 days, it
was reported that turnip extract could be an alternative
coating for its properties such as being natural, easily
obtained, cost effective and contributing to nutritional
quality, (calcium ions having a resource etc.) (Borges et al.,
2016).

Khalifa et al. (2016) investigated the applicability of olive
oil wastes combined with chitosan films on apple and
strawberry; it is seen that microbiological properties of both
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fruits is reduced and their inhibition characteristics is
improved against pathogenic strains and spoiling, and is
recommended as a natural edible coating for apple and
strawberry.

It was demonstrated that microbiological development was
inhibited by coating fresh-cut apple, potato and carrot with
edible coating consisted of whey protein/pectin film and
transglutaminase, and on the other hand carrot’s carotenoid
and phenolic contents were also protected. Moreover no
changing in hardness and chewiness was observed’ (Marquez et
al., 2016).

Strawberry (Fragaria ananassa) and japanese plum
(Eriobotrya japonica) fruits were coated with different tree
resin film solutions, and it was reported that shelf life of the
coated fruits extended, their aromas did not change, their
appearances improved and the best practice was coating with
cherry tree resin (Ergin, 2015).

In the study conducted by Ornek (2015), natural coating
was applied on two different types of nectarine where
nectarines were stored at 0-1 °C temperature and 90-95%
relative humidity for 25 and 50 days, and some quality
properties were examined such as fruit flesh hardness, brix,
amount of titrable acidity, pH, peel and pulp of fruit, loss of
weight, rate of wooliness, fungal or bacterial spoiling rate,
total amount of phenolic compound. It was stated that sucrose
ester (1% and 2%) application was the most effective
application in terms of all parameters other than fungal or
bacterial rotting which is followed by Aloe vera (4%), and that
lecithin (2%) application was also effective.

In another study on preservation the quality of fresh-cut
nectarines were reviewed, it was observed that sodium
alginate prevented loss of hardness and reduction of titrable
acidity and delayed browning as well as inhibited PPO activity
throughout the storage. Besides, it was observed that chitosan
coating reduced development of mould and yeast (Chiabrando
and Giacalone, 2016).

In another research, minimal processed indian fig was
coated with the edible films named Food coat and Pomfresh,
and stored in easy opening polylactic acid packing
(biodegradable polymer) at 4 °C for12 days. Consequently, it
was reported that Pomfresh coating was more successful than
the other applications in prolonging shelf-life and preserving
nutraceutical effects (Palma et al., 2015).

Chrysargyris et al., (2016) got positive results in post-
harvest storing of tomatoes by applying different
concentrations of aloe vera gel in tomatoes. In order to
prevent mold growth in tomatoes, adding savory oil to pectin
film prevented the development of Alternaria alternata, and
increased antioxidant activity compared to control samples at
the end of storing without making any negative effect on
sensory properties of tomatoes.

Wang et al. (2015) coated fresh-cut carrots with a film
consisted of carrot mash, chitosan, corn starch, gelatin,
glycerol and cinnamaldehyde, and it was consequently

determined that ripening was delayed, defects on outer view
decreased and total carotenoids were kept compared to
control samples.

After edible coating treatment to broccoli, carrot,
cauliflower, zucchini, celery, carrot and chayote vegetables
(2% low methoxyllated pectin, 1% carnauba wax, 1.5% glycerol
and 0.05% ascorbic acid), heat treatment was applied for 2 min
at 60 °C and at the end, it was observed that vegetables
protected their sensorial qualities (Hernandez et al., 2014).

After irrigating the mushrooms with malic and citric acid,
Sedaghat and Zahedi, (2012) coated them with emulsified gum
arabic and it was observed at the end that loss of weight and
hardness reduced.

In another study, effect of chitosan, glucose and chitosan-
glucose complex effect on the quality of shiitake mushroom
was examined; it was seen that effect of chitosan-glucose
complex protected the texture hardness, reduced respiration
rate and microorganism load as well as delayed the change in
the contents of ascorbic acid and water soluble dry matter
(Jiang et al., 2012).

It was determined that 10% sodium alginate edible film
application to Welsh onion (Allium fistulosum L.) showed
positive effects on properties of edible film such as loss of
weight, pH, titrable acidity (Rozo et al., 2016).

Conclusion

Edible films and coatings are useful practices in terms of
producer, consumer and environment. Its capacity to be
applied in different forms and the capacity of coating
materials in different rates to increase each other's effects by
being mixed increases their using opportunity in food industry.
Furthermore, their replacing of chemical origin package
materials create positive effects both on environment and on
people. By this application, in perishable and aspirating
products like fruits and vegetables, both ripening is delayed by
reducing the respiration and shelf life can be prolonged. With
developing technology, the works for producers regarding in
which amount and how different edible film and coating
materials shall be applied to different fruits and vegetables
should be increased. Thus, it will be possible to produce
cheaper and less harmful edible films and coatings which will
facilitate consumers to access more quality, healthy foods with
long shelf-life.
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