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Abstract. The present study was conducted in 2010 and 2011 years to investigate
the effects of pre-harvest aminoethoxyvinylglycine (AVG) treatments on weight loss,
flesh firmness, soluble solids content, starch degradation and titratable acidity of
Jonagold apple cultivar at harvest and at 60 days post-harvest intervals throughout
180 days cold storage at 2+0.5 °C, 90+5% RH. A total of 225 mg I"" AVG dose was
applied at once in a single application at different times. AVG treatments applied at
once (225 mg I'") 8 and 4 weeks before the anticipated harvest time. Unsprayed
trees were served as control. The weight loss of AVG1 treatment was lower than
control and AVG2 treatment. The flesh firmness of AVG2 was higher than other
treatments during cold storage. AVG treatments delayed flesh softening, starch

degradation rates and consequently decelerated fruit ripening.

Hasat Oncesi AVG Uygulamalarinin Sogukta Muhafaza Siiresince Jonagold Elma

Cesidinin Meyve Kalitesi Uzerine Etkileri

Anahtar kelimeler:

Apple, fruit flesh firmness,
soluble solids content, starch
degradation, weight loss

Ozet. Bu calisma hasat 6ncesi AVG uygulamalarinin Jonagold elma cesidinin 2+0.5
°C ve 90+5% oransal nemde, 180 giin boyunca 60 gunlik fasilalarda, sodukta
muhafazasi siiresince agirlik kaybi, et sertligi, suda ¢ozinlr kuru madde igerigi,
nisasta parcalanmasi ve titre edilebilir asitlik icerigi Uzerine etkilerini arastirmak
amaci ile 2010 ve 2011 yillarinda yurattlmistar. AVG'nin 225 mg ' dozu tahmini
hasattan 8 ve 4 hafta dnce tek uygulama olacak sekilde agaclara plskirtme seklinde
uygulanmstir. Puskirtilmeyen agaclar kontrol olarak degerlendirilmistir. AVG1
uygulamasinin agirlik kaybi, hem kontrol hem de AVG2 uygulamasindan daha distik
olmustur. Sogukta depolama siresince AVG2 uygulamasinin et sertligi diger
uygulamalardan daha yilksek olctlmustir. AVG uygulamalarinin  meyve eti
yumusamas! ve nisasta parcalanma hizini geciktirmesi sonucunda meyve

olgunlasmasi yavaslatiimistir.
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INTRODUCTION

Turkey has a leading place in world apple
production. Meeting the needs of domestic markets
and preservation of harvested fruits for long periods
for exports are significant issues for country
economy. However, storage conditions eventually
result in some losses in fruit quality attributes and
ultimately result in economic losses. Ethylene
inhibitors (1-MCP) are commonly used to prevent
such losses in quality attributes (Sen and Turk 2008).

Ethylene inhibitors retard ethylene release
encountered throughout ripening process, slow
down fruit softening and preserve fruit quality during
the cold storage period (Greene 2006; Oztiirk et al,
2014). Among the ethylene inhibitors, 1-
Methylcyclopropene (1-MCP) and
aminoethoxyviniylglicine (AVG) are the leading ones.
1-MCP usually applied in gas form before cold
storage and AVG is either sprayed while the fruits are
still on trees or dipped into before cold storage ().
Effects of AVG vary based on application time, dose,
volume and fruit species (Schupp and Greene 2004).
The effects of AVG treatments on fruit quality and
ripening were reported in various previous researches
(Amarante et al, 2002; Schupp and Greene 2004;
Byers 1997; Oztiirk et al, 2013; Butar et al, 2015).

The present study was carried out to investigate
the effects of pre-harvest AVG treatments at different
times on weight loss and some other fruit quality
attributes during the cold storage of ‘Jonagold’
apples grown under ecological conditions of Tokat
province of Turkey.

MATERIALS AND METHODS
Material

Five-years old uniform apple trees (Malus
domestica Borkh. cv. Jonagold) grafted on M9
rootstock at Research Station of Horticulture
Department of Gaziosmanpasa University
Agricultural Faculty (40°20' 02.19"N latitude, 36° 28"
30.11"E longitude and 623 m altitude) in the Middle
Black Sea Region of Turkey were selected for the
experiments.

The trees were grouped in 3 blocks with 9 trees
based on proximity in orchard and crop load in each
block. Aminoethoxyvinylglycine (AVG) doses were
applied to three trees in each block and three trees in
each block were considered as control. AVG (‘ReTain’;
ValentBioSciences Crop, Libertyville, 1) treatments
were designated as; Control (0 mg I"", only surfactant),
AVG1 (225mg '8 weeks before the anticipated

harvest date) and AVG2 (225 mg |"" 4 weeks before
the anticipated harvest date). The anticipated harvest
date was determined based on the number of days
after full bloom (the value was 165 days for
‘Jonagold’). All spray solutions contained 'Sylgard-
309’ as surfactant [0.05%, v/v (Dow Corning, Canada
Inc., Toronto)].

Twenty fruits were randomly harvested from three
trees in each block for each treatment at the
anticipated harvest date (23 September 2010 and 2
October 2011). These fruits were used to determine
the fruit quality characteristics (fruit flesh firmness,
soluble solids content, titratable acidity and starch
degradation) at the time of harvest.

Twenty fruits from three trees in each block of
every treatment were stored in cardboard boxes in
single rows on the anticipated harvest date to
evaluate the weight loss (23 September 2010 and 2
October 2011).

In order to determine fruit quality parameters
during cold storage, a total of eighty fruits from three
trees in each block for each treatment were stored (23
September 2010, 2 October 2011). The harvested
apples were immediately placed into cardboard
boxes in single rows and transferred to the cold
storage at 0 °C temperature and with 90+5 % relative
humidity within an hour. Fruits were stored in cold
storage during 6 months. The fruits were analyzed on
the 60, 120, and 180t days to determine the changes
in fruit quality parameters.

Fruit Quality Assessment

Weight loss was determined by the difference
between the initial and final weights of each replicate
and expressed as %. In each analysis time, 20 fruits
were used for each replication. The fruit skin was cut
at three different points over the equatorial part of
ten fruits and the firmness was measured by using
Effegi penetrometer (FT-327; McCormick Fruit Tech,
USA) with 11.1 mm tip. The measurement values were
expressed as Newton (N). The soluble solids content
(SSC) of a homogenate obtained from ten fruits was
determined with a digital refractometer (PAL-1,
Atago, USA) as percentages. For titratable acidity
(TA), 10 ml of extract was taken from each sample, 10
ml of distilled water was added and the value
corresponding to consumed sodium hydroxide
(NaOH) during the titration with 0.1 N sodium
hydroxide to increase the pH of samples to 8.1 was
expressed in malic acid (g malic acid 100 mL™).

Starch-iodine tests of sliced fruits were carried out
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using the Cornell Generic Starch-lodine Index Chart,
where 1=100% starch and 8=0% starch (Blanpied and
Silsby 1992).

Statistical Analysis

The normality of the data was confirmed by the
Kolmogorov-Smirnov test and the homogeneity of
variances by the Levene’s test. The data sets were
analyzed with ANOVA by using SAS Version 9.1 (SAS
Institute Inc., USA) software. Duncan multiple range
test was used to compare treatments when ANOVA
showed significant differences among means. The
level of significance was set as 5%.

RESULTS AND DISCUSSION

Weight loss rates were reduced in both years
throughout the cold storage with both AVG1 and
AVG2 treatments. However, significant differences
were observed between AVG treatments of the
second year. The weight loss obtained from AVG1
treatments was significantly lower than the weight
loss obtained from AVG2 treatments (Table 1). Oztiirk
et al (2013) reported that AVG retarded ripening and
consequently decelerated metabolic processes and
reduced cellular losses. Weight loss-retarding effect

synthesis and consequently retarded
(Greene 2006; Argenta et al,, 2006).

Table 1. Effects of pre-harvest AVG treatments on weight
loss of Jonagold apples.

Cizelge 1. Hasat oncesi AVG uygulamalarinin Jonagold
elmalarinin agurlik kaybt lizerine etkileri.

ripening

AVG Time (WBA?) Weight loss (%)
treatments and dose

(mg I'") of AVG 2010

8 4 60 120 180
Control - - 0.48aY 129 1.72a
AVG1 225 - 0.56a 1.12b  1.63b
AVG2 - 225 0.29b 1.13b  1.61b
2011

Control - - 1.29a 1.86a 2.21a
AVG1 225 - 0.34c 0.58¢c  0.91c
AVG2 - 225 0.99b 145b  1.70b

Z\Weeks before harvest; Y The means with the same letter do not
differ according to Duncan’s multiple range test, P<0.05.

Fruit softening was significantly retarded with
AVG treatments in both years. Again significant
differences were observed between AVG treatments
of the second year. Fruit flesh softening was

significantly  retarded especially with AVG2
of AVG was probably resulted from retarded ethylene treatments (Table 2).
Table 2. Effects of pre-harvest AVG treatments on fruit flesh firmness of Jonagold apples.
Cizelge 2. Hasat dncesi AVG uygulamalarinin Jonagold elmalarinin meyve eti sertligi lizerine etkileri.
AVG T;T:e(m?\;z)a:fd Fruit flesh firmness (N)
treatments AVG 2010
8 4 Harvest 60 120 180
Control - - 57.58bY 45.62b 37.75b 34.84b
AVG1 225 - 62.62a 51.56a 42.08a 41.31a
AVG2 - 225 63.91a 54.15a 41.60a 41.53a
2011
Control - - 59.55b 44.67c 38.33c 34.14c
AVG1 225 - 69.71a 52.05b 40.40b 36.95b
AVG2 - 225 69.80a 61.26a 43.64a 39.37a

ZWeeks before harvest; Y The means with the same letter do not differ according to Duncan'’s multiple range test, P<0.05.

Flesh firmness both prolongs post-harvest life of
the fruits and increase market value and consumer
preferences. In this study, it was observed that AVG-
treated fruits preserved their firmness for longer
periods. The effects of AVG treatments applied 4
weeks ahead of anticipated harvest date were more
remarkable. Thusly, Greene (2006) indicated that
effects of AVG might vary based on application times.
It was reported in previous studies that AVG
preserved fruit flesh firmness (Argenta et al, 2006;
Oztiirk et al, 2013).

The increase in SSC was retarded with AVG
treatments in both years and the greatest SSC value
was obtained from the control fruits (Table 3).

Ripening goes on and SSC content increases in
apples throughout storage. Oztiirk et al (2013)
reported this increase in SSC might be resulted from
conversion of starch into sugar. AVG has a ripening-
retarding effect (Greene and Shupp 2004), thus it
might slow down starch conversion into sugar and
consequently retard increase in SSC values.
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Table 3. Effects of pre-harvest AVG treatments on soluble
solids content of Jonagold apples.

Cizelge 3. Hasat oncesi AVG uygulamalarinin Jonagold
elmalarinin suda ¢éziiniir kuru madde igerigi lizerine etkileri.

Time Soluble solids
AVG (WBA?) content (%)
treatments and dose

(mg I'") of 2010
AVG
8 4 Harvest 60 120 180
Control - - 13.78¥ 152a 13.3a 12.5a
AVG1 225 - 13.0b 132b 128b  11.7b
AVG2 - 225 13.0b 133b 129b 11.9b
2011

Control - - 14.7a 15.17a 13.2a 13.0a
AVG1 225 - 13.5b 144b 13.4a 12.2b
AVG2 - 225 12.7¢ 132c 128b 123b

z Weeks before harvest; y The means with the same letter do not
differ according to Duncan’s multiple range test, P<0.05.

The TA values of AVG-treated fruits were not
significantly different from the control fruits of the
first year. On the other hand, TA values of AVG-
treated fruits were significantly higher than the
control fruits of the second year (Table 4). Acidity
generally decreases during fruit ripening. Higher
acidity levels of AVG-treated fruits of the present
study might be resulted from ripening-retarding
effect of AVG.

Table 4. Effects of pre-harvest AVG treatments on
titratable acidity of Jonagold apples.

Cizelge 4. Hasat oncesi AVG uygulamalarinin Jonagold
elmalarinin titre edilebilir asitlik lizerine etkileri.

progress of ripening, but reported that AVG
treatments decelerated this process.

Table 5. Effects of pre-harvest AVG treatments on starch
degradation of Jonagold apples.

Cizelge 5. Hasat oncesi AVG uygulamalarinin Jonagold
elmalarinin nisasta parcalanmasi lizerine etkileri.

AVG Time Starch degradation *
(WBA?)
and dose
treatments 1 2010
(mg I"") of
AVG
8 4 Harvest 60 120 180
Control - - 8.0aY 7.8™ 7.8 8.0
AVG1 225 - 7.0b 7.8 79 8.0
AVG2 - 225 7.0b 7.8 8.0 8.0
2011
Control - - 7.2a 8.0a 8.0a 8.0a
AVG1 225 - 5.4b 7.3b 7.7b 8.0a
AVG2 - 225 5.4b 6.3c 6.7¢c 7.0b

AVG Time Titratable acidity
(WBA?) (% malic acid)

and dose

treatments  (mg I"") of 2010
AVG

8 4 Harvest 60 120 180
Control - - 0.45bY 0.10™ 0.08 0.07
AVG1 225 - 0.46b 0.12 0.09 0.09
AVG2 - 225 0.49a 0.10 0.09 0.07

2011

Control - - 0.54b 020b 0.18b 0.16b
AVG1 225 - 0.69a 023a 021a 0.19a
AVG2 - 225 0.69a 024a 023a 0.18a

" non-significant; “Weeks before harvest; ¥ The means with the
same letter do not differ according to Duncan’s multiple range test,
P<0.05.

In the first year of the experiments, compared to
control fruits, while AVG treatments retarded starch
degradation at harvest, such an effect of AVG
treatments was not observed in other periods. In the
second year, both AVG1 and AVG2 treatments
significantly retarded starch degradation (Table 5).
Greene and Shupp (2004) reported that AVG retarded
starch degradation. Greene (2006) also indicated
accelerated starch conversion into sugar with the

" non-significant; *1 = 100% starch and 8 = 0% starch, ? Weeks
before harvest; Y The means with the same letter on the same line
do not differ according to Duncan’s multiple range test, P<0.05.

CONCLUSION

As to conclude, it was observed that AVG
treatments applied 4 and 8 weeks ahead of the
anticipated harvest date could be used as an efficient
tool to reduce weight loss and losses in some other
fruit quality attributes of Jonagold apples throughout
the cold storage period of the fruits. It was also
observed that AVG treatments applied 4 weeks ahead
of anticipated harvest date yielded better outcomes.
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Abstract. The aim of the present work was to determine the compositions of main
chemicals and minerals in kernels of promising almond genotypes grown in Beyazsu
(Mardin) region of Turkey. In this context, the crude oil, crude protein, total sugar, ash
and moisture contents of the almod gonetypes ranged from 48.93 to 55.96%, 20.81
to 25.99%, 2.91 to 4.06%, 3.12 to 4.69% and 2.28 to 3.70%, respectively. Moreover,
potassium content was determined predominant mineral in all genotypes, ranging
from 646.27 to 925.13 mg 100g™"; phosphorus content was the next most abundant
mineral, ranging from 562.53 to 701.93 mg 100g~"; followed by magnesium and
calcium contents, ranging from 217.13 to 367.27 mg 100g™", 190.97 to 317.13 mg
100g", respectively. According to the results of this study, we can conclude that the
kernels of almond genotypes are being potential sources of valuable chemical and

mineral contents which might be used for edible and some industrial applications.

Beyazsu (Mardin) Yoresisindeki Ustiin Badem (Prunus amygdalus Batsch)
Genotiplerinin Kimyasal ve Mineral Kompozisyonlarinin Belirlenmesi

Anahtar kelimeler:

Badem, kimyasallar, mineraller,
Mardin

Ozet. Mevcut calismanin amaci, Turkiye'nin Beyazsu (Mardin) yoresinde yetisen Ustin
badem genotiplerinin  tohumlarindaki  6nemli  kimyasal ve minerallerin
kompozisyonlarini belirlemektir. Arastirmada incelenen badem genotiplerinin ham
yag, ham protein, toplam seker, kiil ve nem icerikleri sirasiyla %48.93 ile 55.96, %20.81
ile 25.99, %2.91 ile 4.06, %3.12 ile 4.69 ve % 2.28 ile 3.70 arasinda degismistir. Ayrica,
tim genotiplerde temel mineral olarak belirlenen potasyum icerigi 646.27 ile 925.13
mg 100g™", bir sonraki en bol mineral olan fosfor icerigi 562.53 ile 701.93 mg 1009~
arasinda degismistir. Bunlari magnezyum ve kalsiyum icerikleri takip ederek sirasiyla
217.13 ile 367.27 mg 100g™" ve 190.97 ile 317.13 mg 100g™" arasinda degismistir. Bu
calismanin sonuclarina gore, badem genotiplerinin tohumlarinin yenilebildikleri ve
bazi endustriyel uygulamalar igin kullanilan degerli kimyasal ve minerallerin potansiyel
kaynagi oldugu sonucuna varilabilir.
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INTRODUCTION

Almond (Prunus amygdalus L)) is one of the most
important and the largest productions of nuts in the
world (Kester and Gradziel 1991; Yildirim et al., 2008).
Turkey is one of significant countries in the world in
terms of almond production. The total annual world
almond production is about 2.697.209 tons. USA,
Australia, Spain, Iran, Morocco and Iran produce
1.545.500, 160.000, 195.704, 111.936 and 101.026 tons
of almonda annually, respectively. Turkey ranks sixth
in the world, producing 73.230 tons of almond (FAO
2014).

Almond kernels were much requested products
and their destinations are the direct consumption after
harvest (Piscopo et al., 2010). Moreover, almond fruits
are evaluated in the confectionery industry, the
production of sweets, cakes and sugar coated
almonds. From the pre-agricultural eras to the present
day, almonds and other nuts have been significant
part of the human diet, providing micronutrients,
macronutrients, and various bioactive components
(Yildirim et al, 2008; Beyhan et al, 2011; Sen and
Karadeniz 2015; Simsek 2016). In addition, the kernels
have been used to prevent important diseases of the
heart and autoimmune system, rheumatoid arthritis,
and cancer in recent years (Jenkins et al., 2002).

The chemical compositions of almond, pistachio,
walnut, hazelnut, and chestnut kernels suggest that
these materials are very valuable for nutritionally
(Saura-Calixto and Cafiellas 1982; Bliss 1999;
Klcukoner and Yurt 2003; Pereira-Lorenzo et al., 2006;
Muradoglu and Balta 2010; Beyhan et al, 2011;
Moaydi et al., 2011; Yerlikaya et al., 2012; Copur et al.,
2013; Sen and Karadeniz 2015; Simsek 2016). The
chemical and mineral compositions of almond fruit are
of great significance to establish its nutritive value and
its quality for the recent concern of consumers over
ensuring a healthy life style. In this context, Simsek and
Demirkiran (2010) found that the chemical
composition of almond genotypes in Diyarbakir
region ranged from 43.50 to 54.81% crude oil, 21.18
to 32.90% crude protein, 3.08 to 4.43% moisture and
2.54 to 4.42% ash. Moreover, Piscopo et al (2010)
reported that the mineral contents of almond cultivars
are follow: potassium, 525.46-793.86 mg 100g7,
magnesium, 154.15-275.87 mg 100g7", and calcium,
89.97-176.50 mg 100g™".

Many studies have been carried out especially
dealing with the chemical and mineral compositions of
almond grown in Turkey (Simsek and Demirkiran 2010;
Ozcan et al, 2011; Yildirim et al,, 2008; Beyhan et al,
2011; Sen and Karadeniz 2015; Simsek 2016). Beyazsu

region, loacted between Nusaybin and Midyat districts
of Mardin in Turkey, has a distinctive microclimatic
environment derived from the Beyazsu waterfall.
Around the waterfall area, climatic conditions are
similar to those seen in the Mediterranean region. The
climatic conditions of this region aren't similar to
those seen in Mardin province in the Southeast
Anatolia region. In this microclimate, there are also
fruit trees such as pomegranate, figs, walnut, almond
and mulberry and forest trees such as pine, poplar and
sycamore flourish. To our knowledge, no studies on
chemical and mineral compositions of almond
genotypes have been reported in Bayaszsu region of
Southeast Turkey up to now. Therefore, the present
study is very significant.

The objectives of this study were to determine the
levels of significant chemical and mineral
compositions in different genotypes of almond
kernels in this region. These results obtained might
contribute to breeding studies, commercial
production, nutritional and technical applications, and
healthy diets in future.

MATERIALS AND METHODS

This study was carried out in the Beyazsu (Mardin)
region of Turkey. This region is situated between
37°16'3.23"N - 41°18'4.60" E coordinates in North part
and 3795'52.84" N - 14%42' 5" E coordinates in South
part, with 350 to 1000 m attitudes (GEF 2017). In
present study, the nine of hundred and two almond
genotypes were selected from this region during years
2012-2013. In this study, the determination of
chemical and mineral compositions of kernels of
promising almond genotypes were analyzed in August
2013.

After harvesting for determination of chemical and
mineral compositions, the almond kernels were dried
and stored in their shells at room temperature prior to
analysis. The kernel samples of almond genotypes
were grinded and moisture was determined before the
chemical analysis. Moisture content was analyzed and
calculated according to the methods given by the
Turkish Standard Institute (AOAC 1990). For crude oil
analyses, the samples were homogenized and
subjected to extraction for 6 h with petroleum ether
(boiling range 30-60 °C) in a Soxhlet apparatus. The
extracted total crude oil was dried over anhydrous
sodium sulphate and the solvent was removed under
reduced pressure in a rotary film evaporator. Crude oll
percentages of the kernel samples of almond
genotypes were determined by weight difference
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(Kaplankiran 1984). Ash was determined in crucible to
a muffle furnace at 900 °C for 8 h (AOAC 1990). The
nitrogen content was estimated by the Kjeldahl
method and was converted to crude protein content
by using the conversion factor 6.25 (AOAC 1990). Total
sugar content was determined by the Anthrone
method (Kaplankiran 1984). The magnesium, calcium,
iron, copper, zinc, and manganese contents of the
samples were determined via Perkin Elmer 703 atomic
absorption spectrophotometry, and the sodium and
potassium contents were measured via flame emission
spectrometry (Saura-Calixto and Cafiellas 1982).
Phosphorus was measured by colorimetric method
(Saura-Calixto and Cafiellas 1982).

Statistical analyses of chemical and mineral
compositions of the samples of promising almond
genotypes were performed in triplicate. All data were
subjected to analysis of variance with the aid of SPSS
Inc (PASW Statistics 18). Differences between means
were considered to be significant at 0.05 level.

RESULTS AND DISCUSSION

Crude oil is the principal kernel constituent of
almond genotypes and cultivars. In this context, the
samples showed only a relatively small variation of
crude oil content in the range from 48.93 (MBSU4) to
55.96% (MBSU72) on dry weight basis (Table 1). The
oil content is a relatively stable feature independent
on the different genotypes. In various almond varieties
that differed in genotypes, the oil contents were
previously reported to range from 43.50 to 54.81%
(Simsek and Demirkiran 2010), 52.08 to 57.49% (Agar
et al., 1997), 48.80% to 55.70% (Ozcan et al., 2011) and
52.00 to 56.00% (Barbera et al., 1994). In the present
study, the oil contents were similar to those previously

absorbed, and metabolised by humans to provide
energy. In previous works, the total sugar content
ranged from 3.10 to 5.30 (Romojaro et al.,, 1988), and
2.10 to 7.4% (Yada et al, 2011). In the present study,
the total sugar contents of the samples agreed well
with earlier results (Romojaro et al,, 1988; Yada et al,
2011).

The moisture contents of samples ranged from
2.28 (MBSU28) to 3.70% (MBSU88) in the samples
(Table 1). In general, the availability of moisture
encourages the growth of microorganisms and hence
microbial spoilage of food is not advisable to store
almond kernels fresh. In various studies, the moisture
contents changed from 3.08 to 4.43% (Simsek and
Demirkiran 2010) and 9.50 to 10.50% (Mbah et al,
2013). In the present study, the moisture contents of
samples agreed with earlier data (Simsek and
Demirkiran 2010; Mbah et al, 2013). The moisture
content should be reduced by drying to increase the
safe storage time.

The ash contents of samples ranged from 3.12
(MBSU64) to 4.69% (MBSU97) in the samples (Table 1).
The ash content ranged from 2.54 to 4.42% (Simsek
and Demirkiran 2010), 2.74 to 3.05% (Ozcan et al,
2011), 2.30 to 3.70% (Ruggeri et al., 1998), and 2.60 to
4.60% (Ahrens et al, 2005). The ash contents of the
samples agreed with earlier data (Simsek and
Demirkiran 2010; Ruggeri et al, 1998; Ahrens et al,
2005). Chemical levels of almond genotypes and
cultivars can change according to the genetic
differences, ecological, maintenance and cultural
conditions.

Table 1. Chemical composition of promising almond
genotypes (%).

ST ] Cizelge 1. Secilmis badem genotiplerin  kimyasal
recorded. The almond kernel is h|gh in crude ql and kompozisyonu (%).
energy, and kernel§ do not constitute a bulky diet. . Voist Crude Crude Ach Total
The crude protein contents of samples ranged from enotypes Moisture oil protein s sugar
20.81 (MBSU72) to 25.99% (MBSU4) (Table 1). In
_ ) . MBSU4  347+027 48.93+0.10 2599+0.13 4.17+0.11 2.91+0.07
various works, the crude protein contents varied from
22.50 to 25.80% (Barbera et al, 1994) and 18.00 to MBSU13  3.26+0.08 55.79+0.18 22204048 4.59+0.17 3.86+0.09
25.00% (Soler et al, 1989). In the present study, the ~MBSU28  228+023 49.42+037 2534+057 456£0.10 3.70+041
crude protein contents of samp|es agreed well with MBSU49 323+0.19 51.64+0.96 21.44+0.67 4.22+0.11 3.07+0.17
earlier results (Barbera et al., 1994; Soler et al., 1989). MBSU64  333x0.14 52.06+0.67 21.59+041 3.12+0.12 3.30+0.11
Because the crude protein content of the samples is  mBsu72  3.10+0.12 55.96+0.03 20.81+0.15 3.25+0.14 4.06+0.18
high, almond kernels may serve as dietary \psuss 370040 5207+0.56 22.87+0.42 3.85:0.14 3.18:0.15
supplements for unhealthy people who require crude  \ypgygr 2752011 5172:033 24426042 3502013 3.80£0.17
protein and suffer from hypertension.
The total tent of | qf MBSU97  3.22+021 48.97+0.27 23.15+0.44 4.69+0.10 3.62+0.15
e total sugar content of samples ranged from = 315 5184 23.09 2 3.50
2.91 (MBSU4) to 4.06% (MBSU72 (Table 1). The sugars  min. 2.05 48.71 20.65 3.01 2.85
are carbohydrates typically found in both almond _Max. 398 5599 2614 479 423
0.44* 2.56* 1.78* 0.58* 0.41*

kernels and other plant tissues, and can be digested, SD

*statistically significant (at 0.05 level).
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The amount of the minerals studied in the
promising almond genotypes are shown in Table 2,
referred to non-dried matter. Among the all studied
genotypes MBSU72 almond kernel contained the
highest potassium (92513 mg 100g"). The
phosphorus, magnesium, and calcium contents of
kernel samples of almond genotypes were found high
amounts than those of other minerals. Ca, Mg and P
contents of the kernel samples ranged from 190.97
(MBSU64) to 317.13 mg 100g™' (MBSU4), 217.13
(MBSU64) to 367.27 mg 100g~' (MBSU13) and 562.53
(MBSU4) to 701.93 mg 100g™' (MBSU91), respectively.
The data obtained from these minerals were found
high amounts than those of other elements. However,
all of the sodium, copper, iron, zinc, and manganese
were only present at trace amounts. Na, Fe, Zn, Mn and
Cu amounts ranged from 8.66 (MBSU49) to 14.30 mg
100g" (MBSU4), 5.39 (MBSU4) to 10.28 mg 100g™
(MBSU88), 543 (MBSU64) to 9.33 mg 100g™
(MBSU88), 2.20 (MBSU97) to 4.55 mg 100g™
(MBSU49), and 1.66 (MBSU91) to 3.73 mg 100g
(MBSU97), respectively. These results are in most
agreement with the mineral contents for kernels of
several almond genotypes and cultivars described in
literature (Ozcan et al, 2011; Saura-Calixto and
Cafiellas 1982). Saura-Calixto and Cafiellas (1982)
determined that the mineral composition of seven
almond varieties in Spain ranged from 649.00 to
824.00 mg 100g™' K, 462.00 to 595.00 mg 100g™" P,

239.00 to 280.00 mg 100g™" Mg, 218.00 to 299.00 mg
100g7"Ca, 4.80 to 12.50 mg 100g™" Na, 3.10 to 4.40 mg
100g7" Fe, 3.00-4.00 mg 100g™" Fe and 0.90 to 1.30 mg
100g~" Cu. The average kernel contents of five almond
cultivars collected in Antalya and Mugla provinces in
Turkey ranged from 1315.00 to 1510.00 mg 100g7'K,
793.00 to 938.00 mg 100g" P, 298.00 to 404.00 mg
100g" Mg, 183.00 to 294.00 mg 100g™" Ca, 29.00 to
38.00 mg 100g™" Na, 20.00 to 27.00 mg 100g™" Fe, 4.00
to 6.00 mg 100g~' Zn and 1.00 mg 100g™" Cu for all the
cultivars (Ozcan et al., 2011). Moreover, Barbera et al.
(1994) reported that kernel contents of two almond
varieties changed from 1546.00 to 1685.00 mg 100g™
for K, 253.00 to 259.00 mg 100g™" for P, 640.00 to
678.00 mg 100g™" for Ca, 447.00 to 494.00 mg 100g"
for Mg, 24.30 to 25.80 v for Cu. In addition, Saura-
Calixto and Cafiellas (1982) observed that average
kernel contents of almond cultivars grown in Spain
consisted of 766.00 mg 100g™" K, 364.00 mg 100g™" P,
227.00 mg 100g™' Mg and 185.00 mg 100g™" Ca. The
mineral contents of almond kernels are affected by
many environmental factors and agronomic practices
including geographic location, soil composition, water
source, irrigation regime, fertiliser components, and
other aids to agronomic production. In addition, the
mineral content can also be influenced by plant
genotypes and cultivars.

Table 2. Mineral compositions of promising almond genotypes (mg 100 g™").
Cizelge 2. Secilmis badem genotiplerin mineral kompozisyonlart (mg 100 g°!).

Genotypes K P Mg Ca Na Fe Zn Mn Cu
814.03 56253 33187 31713 143 539 447 247 256
MBSU4 +6.99 +4551 +186 +9.00 +056 =+0.52 +049 +049 +0.50
864.37 65043 36727 31417 1228 6.71 640 427 317
MBSU13 +10.80 =+145 +11.01 #1255 =023 =072 +040 =038 =+0.21
87823 608.6 36323 27473 1058 594 437 250 260
MBSU28 +19.82 +7.74 +3028 #1726 +034 038 =+051 =045 =051
864.1  661.1 33407 28827 866 953 854 455 207
MBSU49 +26.11 +10.28 +568 +241 +030 +049 +049 +0.50 +0.11
863.23 59197 21713 19097 951 655 543 356 230
MBSU64 +2430 951 +186 +962 +031 050 +£0.15 +0.51 +0.50
92513 606.11 3206  279.2 1125 845 767 247 353
MBSU72 +1735 801 +2627 6,61 +0.17 +047 =+056 =+045 =+048
7459 58243 33297 28893 1237 1028 933 440 3.14
MBSU88 +20.15 +16.93 912  +257 +056 046 =+054 =051 =+0.19
847.77 70193 34877 25143 1336 945 837 360 166
MBSU91 +23.87 5403 3791 +962 +056 045 =+044 =+0.52 =+0.32
646.27 579.83 319.17 29203 1055 752 633 220 373
MBSU97 +40.75 +29.33 +2323 +4263 +050 +042 +055 +035 =+0.25
Mean 827.67 616.1 326.12 277.43 1143 776 677 333 275
Min. 6138 510 215 180 832 5 4 2 130
Max. 938 761 395 339.1 147 1081 996 498 3.99
SD 82.76* 49.31* 4587* 39.15* 178 1.73* 178* 0.98* 0.73*

*statistically significant (at 0.05 level).
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CONCLUSION

The results of present study show that selected
genotypes grown in Beyazsu (Mardin) region have
high levels of very valuable components. The studied
genotypes showed variations in the ash, crude oil,
crude protein, total sugar and moisture. In addition,
these genotypes showed good mineral contents.
However, very few studies on minerals have
thoroughly assessed different almond genotypes and
cultivars in Turkey up to now. Therefore, according to
the data obtained in this study, we can conclude that
the almond genotypes are a rich source of significant
nutrients, considered as raw materials in the food
industry, very beneficial to human health and provides
a knowledge base for almond breeders who formulate
breeding programs.
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Abstract. Toxicological effects of selected insecticides, fenpropathrin+pyriproxifen,
acetamiprid, diafenthiuron, pyriproxifen, and chlorfenapyr were tested by direct spray
and dry film methods in the laboratory against adult and larvae (Ls-Ls) of Delphastus
catalinae (Horn) (Col., Coccinellidae), a predator of whiteflies, including cotton
whitefly, Bemisia tabaci (Genn.). Water was used as untreated control.
Fenpropathrin+pyriproxifen, acetamiprid, and diafenthiuron were harmful to larvae
and adults of D. catalinae in both methods. Pyriproxifen was to be seemed harmless
to adults in direct spraying technique; however it was harmful to the adults in dry film
method. Eggs laid by a few adults which developed pyriproxifen treated larvae failure
to hatch in dry film method. In conclusion, chlorfenapyr was innocuous to larvae and
adults of D. catalinae in both methods. Fenpropathrin+pyriproxifen, acetamiprid,
diafenthiuron and pyriproxifen would be incompatible with biological control of
whitefly by D. catalinae.

Secilmis insektisitlerin Beyazsinek, Bemisia tabaci Genn (Homoptera,
Aleyrodidae)’nin Avcisi, Delphastus catalinae (Horn) (Coleoptera, Coccinellidae)

Uzerindeki Toksikolojik Etkileri

Anahtar kelimeler:
Delphastus catalinae, insektisitler,
toksikolojik etki

Ozet. Fenpropathrin+pyriproxifen, acetamiprid, diafenthiurion, pyriproxifen ve
chlorfenapyr etkili maddelerini ihtiva eden segilmis insektisitlerin toksikolojik etkileri
laboratuvar kosullarinda Pamuk beyazsinegdi, Bemisia tabaci (Genn.)'nin avcisi
Delphastus catalinae (Horn) (Col.,, Coccinellidae)'nin larva (L3-Ls) donemlerine karsi
kuru film ve plskirtme yontemleriyle test edilmistir. Saf su puskirtilmesi sahit kabul
edildi. Fenpropathrin+pyriproxifen, acetamiprid ve diafenthiuron’un her iki yontemde
avcl, D. catalinae'nin larva ve ergin dénemlerine zararli oldugu, Pyriproxifen'in ise
puskirtme yontemiyle zararsiz ancak kuru film yontemiyle erginlere zararli oldugu
belirlendi. Pyriproxifen'in kuru film yontemi uygulamasinda canli kalan az sayida D.
catalinae erginlerinin birakmis olduklari yumurtalar agilmalarina ragmen yumurtadan
¢ikan larvalar ergin donemlerine ulasamadilar. Sonug olarak chlorfenapyr’in her iki
yontemde D. catalinae’'nin ergin ve larvalarina zararsiz oldugu, buna karsilik
fenpropathrin+pyriproxifen, acetamiprid, diafenthiuron ve pyriproxifen etkili
maddelerini ihtiva eden insektisitlerin beyazsineklerin D. catalinae ile yiritilen
biyolojik miicadele programinda kullanilamayacagi ortaya konmustur.
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INTRODUCTION

Sweet potato whitefly, Bemisia tabaci (Genn.) is still
one of the most important cotton pests in the East
Mediterranean region of Turkey. Although population
levels of B. tabaci have been changing year by year
especially in irrigated cotton fields, since the major
outbreak in 1974, in the East Mediterranean Region of
Turkey (Kaygisiz 1976; Tunc et al., 1983; Anonymous
1994; Sekeroglu et al, 1998). Damage to the plant is
caused by reduction in plant vigor and production of
honeydew on which sooty molds develop. B. tabaci
also transmits some plant pathogenic viruses (Lodos
1982). In the East Mediterranean Region of Turkey,
estimated crop loss caused by B. tabaci in irrigated and
rain fed-cotton growing areas are 40% and 15%,
respectively (Sekeroglu et al., 1998).

In Turkey, a lot of studies were carried out on the
biology and management of B. tabaci in cotton fields
(Kaygisiz 1976; Stam and Tunc 1983; Kismir 1983;
Sekeroglu et al, 1998). Importance of sustainable
integrated  whitefly  management, combining
optimally all available tactics to maintain whitefly
populations below levels that will cause economic loss,
has been increasing (Ellsworth et al.,, 1995). Although
a lot of natural enemies of B. tabaci, such as
Eretmocerus mundus Mercet, Encarsia sp., Prospeltella
sp.nr.aspiticola M., Chrysoperla carnea (Steph), Nabis
pseudoferus RM, Geocoris spp. Orius spp. and
Deraecoris spp. were found in the East Mediterranean
Region of Turkey, they are not enough to suppress the
whitefly populations (Kismir 1983; Kaygisiz 1976; Mart
et al., 1995; Sekeroglu et al., 1998), because of broad-
spectrum insecticide applications. Heinz et al. (1994)
suggested that releases of Delphastus catalinae (Horn)
(Col., Coccinellidae) into B. tabaci exclusion cages
resulted in a 55 % and a 67% decrease in the whitefly
densities and has potential to suppress the pest in
open cotton fields. All member of the genus
Delphastus spp. are known as predators of the whitefly
species. D. catalinae is widely distributed across the
central and southern United States (Gordon 1994).
Therefore, we introduced D. catalinage, as an
alternative predator of sweet potato whitefly, B. tabaci
into the East Mediterranean region of Turkey.

Integration of biological and chemical control
requires knowledge of side-effects of insecticides on
natural enemies. Hoelmer et al. (1994) found that D.
pusillus adults were not affected with 0.3%
azadirachtin for two weeks and females feeding on
treated whiteflies for several days continued to lay
eggs.

In this study, we evaluated toxicological effects of

selected insecticides, advised in IPM programs for
cotton pests in Turkey to adult and larvae of D.
catalinae.

MATERIALS AND METHODS
Rearing of Delphastus catalinae

For culturing the colony, approximately 15-20
individuals of D. catalinae were provided by Texas
Agricultural  Experiment  Station, Texas A&M
University, USA. The predatory insect was reared on
heavily B. tabaci-infested cotton, Gossypium hirsutum
L, by the same method for culturing Serangium
parcesetosum Sicard, another predator of B. tabaci
(Yigit 1992). Sweetpotato whitefly, used regular prey
supply was reared on cotton. Cottonseeds were sown
in soil in plastic pots (18 cm diameter) and maintained
in a glasshouse until the seedlings reached a height of
30 cm. They were then transferred to a constant
temperature room at 27+2 °C under 16 h illuminations
and 70+10% R.H. and placed next to the plants
infested with B. tabaci. These plants were kept in this
room for 2 or 3 weeks to obtain sufficient prey density
(25 eggs or larvae + pupa per cm? of leaf area). Twelve
heavily infested plants (four pots, each with three-four
plants) were placed in 50 x 110 x 80 cm growth cages
the sides of which were covered with the cheese-cloth
and the top with a glass pane. The cages were
maintained in a constant temperature room at 25+1
°C under 16 h illumination and 70+10% R.H. Mixed
sexes of D. catalinae adults were introduced in cage
(15-20 adults per cage) containing cotton plants
heavily infested with B. tabaci.

Insecticides

Commonly used insecticides, taken place in cotton-
IPM program for B. tabaci control were tested to reveal
the toxicological side-effects on the predatory insect.
Tap water was used as untreated control (Table 1).

Bioassay

Ten days old adults and larvae (Ls: third and L4
fourth instars) of D. catalinae were used for bioassay
to determine the toxicological effects of the pesticides
by direct spraying and dry film methods.

Direct spray method (Topical spray method)

Ten predator larvae or adults from the culture were
carefully placed using a fine brush on cotton leaf
containing 200-300 whitefly larvae and/or pupae
lower surface facing up on moistened filter paper in a

13



Kiitiik and Yigit, Toxicological Effects of Selected Insecticides on Delphastus catalinae (Horn) (Coleoptera, Coccinellidae), a
Predator of Bemisia tabaci Genn (Homoptera, Aleyrodidae)

glass Petri dish (9 cm x 1.7 cm). The petri dishes were separated using the Duncan’'s multiple comparison
covered with cheesecloth. Application of pesticide test following a significant F-test.

solutions at the recommended field concentrations Total effect (E) % of the pesticides on the predator
was sprayed to cotton leaf by a hand sprayer until run was calculated after 120 h, according to Abbott (1925)
off, covered as 2 mg/cm? leaf surface (Yigit et al, formula:

1992). Each insecticide solution was prepared with tap E% = 100 x (nt—n¢) / nt

water at the recommended field dosage that would be where n¢ is the number of surviving adults or larvae in

applied at the spray volume of 35 liter solution per 0.1 treated group, n¢: is the number of surviving adults or

ha (Kismir and Sengonca 1980). Every insecticide was larvae in untreated group.

applied by a different hand sprayer. The pesticides were classified into four categories

depending on the degree of damage (Total effect E %),

caused to adults and larvae of D. catalinge:
This method was modified from Brun (1985 and 1=harmless (<30%), 2=slightly harmful (30-79%),

1988). Inside of Petri dishes was sprayed by the hand 3=moderately harmful (80-99%) and 4=harmful (>

sprayer mentioned above as coverage of two ml of 99%) (Hassan et al., 1994).

pesticide solutions per cm? at recommended field

dosage. The amount of wet solution received on petri RESULTS

dish was measured by weighing the dish before and

immediately after spraying. Petri dishes were allowed

Dry film method

Direct Spray Method (Topical spray)

to dry for 2 h and then ten adults or larvae were placed Significant differences were found in mortality of D.
inside the Petri dishes with heavily B. tabaci infested ~ catalinae adults and larvae 120 h exposure by direct
cotton leaf face down. Water- treated Petri dishes  spraying method. In adult treatment,
were used as untreated control. fenpropathrin+pyriproxifen, acetamiprid, and

In both methods, Petri dishes were covered with diafenthiuron caused high levels mortality. Surviving
the cheesecloth for ventilation. New cotton leaves,  adults (females) treated with pyriproxifen and

heavily infested with whitefly larvae and/pupae were chlorfenapyr laid eggs which hatched like as untreated
added in Petri dishes to feed the predator larvae or  plots (Table 2).

adults, whenever needed. Ten larvae or adults were Fenpropathrin+pyriproxifen,  acetamiprid  and
used in each treatment with four replications. The  diafenthiuron were also caused high mortality to
mortality data was recorded by 24 h intervals after the ~ larvae of D. catalinae. A few larvae treated with
exposure of beetles until 120t h of the treatment. diafenthiuron reached to adult stage, but they died

The number of reaching the adult stage of the before laying eggs. However, at pyriproxifen treated
surviving larvae was recorded and analyzed (ANOVA). larvae, the mean mortality was low, there was no larvae
The test ended after emergence of the first-laid eggs ~ reaching adult stage. Chlorfenapyr was almost
and the eggs were observed whether hatched or not. harmless to larvae based on IOBC scale and most of
Bioassay were conducted in a laboratory at 25+2 °C,  them reached the adult stage which laying eggs. The
16:8 (L: D) h photoperiod, and 7010 % RH. eggs hatched like laid by adults, developed from the

Treatment effects were analyzed after 120 h using untreated larvae (Table 2).
analysis of variance (ANOVA), and means were

Table 1. Insecticides tested on Delphastus catalinae, a predatory insect of Sweet potato whitefly, Bemisia tabaci.
Cizelge 1. Delphastus catalinae'ye denenen bazi pestisitler ile bunlarin uygulama dozlari.
Formulation and  Application dosage (g, ml 0.1 ha")

Commercial Common . .
name name ratio of active Activel - -
ingredient (%) ctive ingredient Preparation

Prempt Fenpropathrin+Pyriproxifen EC 150+50 15+5 100

Mospilan Acetamiprid SL 20 0.6 30

Polo Diafenthiuron WP 50 40 80

Admiral Pyriproxifen EC 100 5 50

Pirate Chlorfenapyr SC 360 28.8 80
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Dry Film Method (Residual toxicity)

The data revealed that residual toxicity of
insecticides on D. catalinae adults and larvae, exposed
throughout 120 h was significantly different among
the insecticides and untreated control (Table 2). In
adult treatment, mortality was very high on
fenpropathrin+pyriproxifen, acetamiprid,
diafenthiuron and pyriproxifen plots. Chlorfenapyr
was the slightly harmful to adults. Surviving adults,
treated by chlorfenapyr laid eggs which they hatched
like as the untreated adults (Table 3).

In larvae treatment, however, the mortality of
diafenthiuron was less than that of
fenpropathrin+pyriproxifen and acetamiprid
throughout 120 h exposure. Although a few larvae
treated with diafenthiuron and
fenpropathrin+pyriproxifen reached to adult stage,
they died before laying eggs. No larvae reached to
adult stage treated with acetamiprid. Pyriproxifen and
chlorfenapyr were taken place in the same group
based on mean dead larvae throughout 120 exposure
to residue, however the number of reaching to adult
stage was higher on chlorfenapyr treated larvae than
that of pyriproxifen plots. On the other hand, reaching
to adults from pyriproxifen treated larvae could not lay
eggs, while reaching to adults from chlorfenapyr
treated larvae laid eggs, like as untreated plots (Table
3).

DISCUSSION

Fenpropathrin+pyriproxifen,  acetamiprid and
diafenthiuron were the most detrimental insecticides
tested to D. catalinage. Similar effects could be
expected from many relatively broad-spectrum
insecticides. Michaud and Grant (2003) found that the
toxicity to coccinellids was generally highest for
carbamates (with the exception of methomyl),
followed by pyrethroids, including fenpropathrin and
organophosphates. Survival induce of Coccinellid
species on fenpropathrin treatment at field
recommended rate was very low (lower than 1%). Also
they suggested that the test on a single species could
be sufficient for predicting general insecticide
susceptibility within the family Coccinellidae.

Pyriproxifen was almost harmless to adult insects
by direct spraying method; however it was harmful in
dry film method, based on IOBC scale. Also
pyriproxifen was harmless or slightly harmful to larvae
in both testing methods throughout 120 h exposure.
A few larvae reached to adult stage in dry film method,
but laid eggs could not hatch, and no adults were
developed from direct spraying method. This result

explains IGR effects of pyriproxifen on the coccinellid.
On the other hand, Magagula and Samways (2000)
suggested that immediate larval mortality of
Chilocorus nigrita (Fabricius), a coccinellid predator of
California red scale, Aonidiella aurantii (Maskell) from
pyriproxyfen was not significantly different from
untreated plots. They reported that none of the larvae,
fed with pyriproxifen-treated A. aurantii were pupated.
Fecundity of C. nigrita was not affected by exposure to
IGRs, either in the laboratory or in the field, but all
eggs exposed to IGRs failed to hatch. Although larvae
developed to the adult stage in the field experiments,
the IGRs' ovicidal activity and effects on immature
stages still had a detrimental effect on C. nigritus
populations.

Chlorfenopyr was almost harmless to adults and/or
larvae of D. catalinge in both methods, with the
exception of slightly harmful to adults in dry film
method. Pietrantonia and Benedict (1997) also found
that chlorfenopyr is slightly harmful to Orius
insidousus (Say), a general predator in cotton fields.

CONCLUSION

Chlorfenopyr appears to be compatible with
biological control of whitefly by D. catalinae and could
become a useful component of B. tabaci control and
similar pests where coccinellids taken place as
significant contributors to the bio-control practices.
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Table 2. Mean mortality of adults and larvae (Ls-Ls) of Delphastus catalinae on cotton leaf throughout 24 h, 48 h, 72 h, 96 h and 120 h exposure to insecticides by direct spraying method
under laboratory conditions*.
Cizelge 2. Pamuk tarlasinda kullandan bazi pestisitlerin pliskiirtme yontemiyle Delphastus catalinae’nin ergin ve larvalarina laboratuvar kosullarinda etkileri.

Adult Larvae
Mean mortality.....h exposure to insecticides Total | Eggslaid  Hatch of Mean mortality.....h exposure to insecticides Total | Adults Eggs Hatch of
Insecticides 24 h 48 h 72 h 9 h 120 h effect O bythe eggslaid 24h  48h 72 h 96 h 120 h effect O recovered laidby  eggs laid
after 120 B surviving by the After B from the the by the
h (%) C adults surviving 120 h (%) C treated adults adults
adults larvae
Fenpropathrin+pyri ~ 10.00  10.00 10.00  10.00 10.00c 100.00 4 - - 10.00 10.00 10.00 10.00 10.00e 10000 4 0.00d - -
proxifen
Acetamiprid 10.00 10.00 10.00 10.00 10.00c 100.00 4 - - 10.00 10.00  10.00 10.00 10.00e 10000 4 0.00d - -
Diafenthiuron 2.00 575 925 9.25 9.25¢ 92.50 3 - - 0.50 5.50 6.25 8.25 8.50d 84.00 3 1.25¢ - -
Pyriproxifen 0.00 1.25 1.50 2.00 2.00 b 20.00 1 + + 0.75 2.25 3.25 35 4.00c 36.03 2 0.00d - -
Chlorfenapyr 1.25 2.75 3.00 3.00 3.00b 30.00 1 + + 000 0.75 2.00 2.00 2.00b 14.70 1 8.00b + +
Untreated 0.00 0.00  0.00 0.00 0.00 a + + 000 0.25 0.62 0.62 0.62a 9.12a + +

* Means in columns followed by different letters indicate significant differences among insecticides tested at p< 5 % (ANOVA).
+Means indicate that the surviving adults lay eggs and these eggs hatch.
-Means indicate that the surviving adults could not lay eggs and these eggs could not hatch.

Table 3. Mortality of larvae (Ls-Ls) and adults of Delphastus catalinae on cotton leaf 24 h, 48 h, 72 h, 96 h and 120 h after treatment with insecticide by dry film method under
laboratory conditions*.
Cizelge 3. Pamuk tarlasinda kullandan bazi pestisitlerin kuru film yéntemiyle Delphastus catalinae’nin ergin ve larvalarina laboratuvar kosullarinda etkileri.

Adult Larvae
Mean mortality....h exposure to insecticides Total | Eggs laid  Hatch of Mean mortality....h exposure to insecticides Total I Adults Eggs Hatch of
Insecticides 24h  48h 72h 96 h 120 h effect 0] by the eggslaidby 24h 48h 72h 96 h 120 h effect O recovered laidby  eggs laid
after B surviving  the surviving after 120 B from the the by the
120 h C adults adults h (%) C treated adults adults
(%) larvae
Fenpropathrin+pyri  9.25 10.00  10.00 10.00 10.00c 100.00 4 - - 525 9.25 9.25 9.25 9.25¢ 91.95 3 0.75c - -
proxifen
Acetamiprid 9.50 9.50 9.50 9.50 9.50c 94.39 4 - - 10.00 10.00 10.00 10.00 10.00c 10000 4 0.00c - -
Diafenthiuron 250 5.25 7.25 7.50 9.00c 88.78 3 - - 150 325 4.50 4.50 5.00b 42.85 2 0.75c - -
Pyriproxifen 450 9.25 9.75 10.00 10.00c 100.00 4 - - 0.25 050 2.50 2.50 3.00ab 20.00 1 3.25b + -
Chlorfenapyr 150  3.00 4.00 4.75 4.75b 41.14 2 + + 0.00 075 1.50 2.25 3.25ab 22.85 1 5.50ab + +
Untreated 0.66 0.91 1.08 1.08 1.08a + + 0.13 0.37 0.87 1.00 1.125a - - 7.125a + +

* Means in columns followed by different letters indicate significant differences among insecticides tested at p< 5 % (ANOVA).
+Means indicate that the surviving adults lay eggs and these eggs hatch.
-Means indicate that the surviving adults could not lay eggs and these eggs could not hatch.
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Ozet. Arastirma farkli isik siddeti ve CO, dozu uygulamalarinin hidroponik arpa (Hordeum
vulgare L. conv. distichon) c¢imi Uzerine etkilerini belirlemek amaciyla yurGtilmustar.
Galismada; farkli 1sik siddeti ve karbondioksit dozu uygulamalarinin yesil yem verimi, yesil
yem tohum orani’, kuru madde orani ve kaybi, ham protein kazanci, bitki boyu ve kék
uzunlugu, ham besin madde igerikleri, hiicre duvari bilesenleri ve metabolik enerji degerleri
ile mineral madde icerikleri izerine etkileri arastirilmistir. Arastirma sonuglarina gore, farkli
1stk siddeti uygulamalarinda en yiiksek yesil yem verimi, yesil yem tohum orani', ham
protein kazanci ve bitki boyu, 1sik siddeti I2 ve 13 uygulamalarindan elde edilmistir. Kuru
madde orani ve kuru madde kaybi en fazla 11 uygulamasinda olmustur. Kok uzunlugu bu
uygulamadan etkilenmemistir. Farkli karbondioksit dozu uygulamalarinda en yiiksek yesil
yem verimi, yesil yem tohum orani!, kuru madde kaybi, ham protein kazanci, ham protein,
ham kuil, ham yag, metabolik enerji ve azot degerleri kontrol haric diger tim karbondioksit
dozu uygulamalarindan elde edilmistir. Kuru madde orani, bitki boyu ve kok uzunlugu bu
uygulamalardan etkilenmemistir. En ylksek ham seliiloz, ADF ve Ca degerleri D1 ve D2
uygulamalarindan elde edilmistir. En yliksek NDF, ADL, P, K, Mg, Fe, Cu, Mn, Zn ve Na
degerleri ise D2 uygulamalarindan elde edilmistir. Yiksek yesil yem verimi ve ham protein
kazanclari ile diislik kuru madde kayiplarina sahip hidroponik yesil arpa yemi tretimi icin 12
ve 13 1sik siddeti uygulamalari ile D1, D2 ve D3 karbondioksit dozlari tavsiye edilebilir
niteliktedir. Uretim maliyetleri géz 6niinde bulunduruldugunda 12 1sik siddeti ile D1
karbondioksit dozu uygulamalari daha 6nemli hale gelmektedir.

The Effects of Different Light Intensity and Carbon Dioxide Dose Treatments on
Hydroponic Barley (Hordeum vulgare L. conv. distichon) Grass

Keywords:

Barley grass, hydroponic,
light intensity, carbon
dioxide dose

Abstract. This research was conducted to determine the effects of different light intensity
and CO; dose treatments on hydroponic barley (Hordeum vulgare L. conv. distichon) grass. In
the study were investigated the effects of different light intensity and carbon dioxide dose
treatments on green fodder yield and rate, dry matter rate and losses, crude protein gains,
plant height, and root lenght, crude nutrient contents, cell wall components, metabolic
energy values and mineral elements content. According to the research results, in the
different light intensity treatments, the highest green forage yield, crude protein gain, plant
height, crude oil, NDF, ADF, metabolic energy and Fe contents, and the lowest dry matter
losses were obtained from I2 and I3 treatments, and the highest dry matter rates and losses,
crude fiber and P contents were obtained from |1 treatment. In the different carbon dioxide
dose treatments, the highest green forage yield, crude protein gain, crude nutrient, metabolic
energy and N contents, with the lowest dry matter losses were obtained from D1, D2 and D3
treatments. The highest crude fiber, ADF and Ca values were obtained from D1 and D2
treatments. The highest NDF, ADL, P, K, Mg, Fe, Cu, Mn, Zn, and Na values were obtained
from D2 treatment. 12 and I3 light intensity and D1, D2 and D3 carbon dioxide dose
treatments can be recommendable in order to produce hydroponic green barley fodder in
which having high green fodder yield, crude protein gain and low dry matter losses. When
production cost is taken into consideration 12 light intensity and D1 carbon dioxide dose
treatments become more important.

3Bu calisma TUBITAK tarafindan desteklenen 1140702 No'lu projenin bir bélimiinden olusmaktadir.
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GiRIS

Bitkiler ~fotosentezle glinesten aldiklar 151k
enerjisini  glikoz formunda kimyasal enerjiye
dondsturirler.  Fotosentez  hizint  1sik  siddeti,

karbondioksit orani, su ve bitki besin elementleri
varligy, sicaklk gibi cevre faktorleri ile genetik 6zellikler
etkilemekle beraber en o6nemli olanlarn sk ve
karbondioksit miktaridir (Kajfez-Bogataj 1987; Glines
ve inal 1995; Vaz et al, 1996; Neri et al, 2003; Cemek
ve ark, 2006). Yiksek CO, dozu ayni zamanda
fotorespirasyonu yavaslattigi icin brit fotosentez
miktar distk stk yogunlugunda bile artmaktadir
(Dorais  2003).  Atmosferik  CO,  seviyesinde
fotosentezle elde edilen net karbon kazaniminin
%50'si fotorespirasyonla kaybedilebilmektedir (Tolbert
et al, 1995). Karbondioksitin bitki gelisimi icin dnemli
bir besin kaynagi oldugu tartisiimaz bir gercektir. Bu
besin kaynagini bitkiler icin en uygun diizeyde ortama
vermek bitki gelisimini 6nemli &lglide arttirmaktadir.
Bitki yetistiriciliginde amag bitkilerden alinacak verimi
en Ust dizeye cikarmak olduguna goére karbondioksit
glbrelemesi bu amaca hizmet eden etkili yollardan
biridir. Bircok arastirmaci yaptiklari calismalarinda
ortamdaki karbondioksit miktarinin 1000-1200 ppm
dolaylarinda olmasi ile bitki gelisimi ve erkencilik
saglanacagl gibi bitkilerden alinacak verimin (st
noktalara cikabilecegi kanisina varmislardir (Tezcan ve
ark, 2011). Karbondioksit gubrelemesinin basarisi,
sera ici sicaklik derecesi ve isiklanma yogunluguna
baglidir (Sevgican 1989). Bitkilerin genetik yapilari CO;
glbrelemesine farkli tepkilerin verilmesinde etkili
olmaktadir (Okay ve Demirtas 2007).

Hidroponik yesil arpa ¢imi Uretimi; topraksiz
yetisme ortaminda arpa tanelerinin ¢imlenme ve
gelisimi icin gerekli 1sik, sicaklik, su, nem ve besin
elementlerinin tedarikinden ibarettir. Bu ortamda 5-8
glinde 20-25 c¢cm boya ulasan yesil filiz ve kege gibi
birbirine ge¢mis kokler hasat edilerek hayvan yemi
olarak kullaniimaktadir. Hidroponik yesil yem Uretimi
slirecinde tahil tanesinde bir dizi kimyasal ve fiziksel
degisimler meydana gelmektedir. Tanelerde bulunan
enzimlerin hidroliz sonucu aktivasyonu ile protein,
karbonhidrat ve yaglar basit bilesiklere ayrilmakta tane
ve filizlerde aminoasit, ¢6zlinebilen seker ve yag asidi
miktarlarinda artis olmaktadir. Geleneksel yesil yem
Uretimi  ile  hidroponik  yesil yem  Uretimi
kiyaslandiginda ¢ok daha kicuk alanlarda yil boyu
kesintisiz yesil yem Uretimi, daha zengin lif, protein,
vitamin ve mineral icerigi, suyun daha etkin ve verimli
kullanimi, igerisindeki ¢im suyunun hayvanlarin
performanslarinda iyilesme saglamasi, tanelerin
sindirilebilirligini artirmasi gibi 6zellikleri hidroponik
yesil yem Uretiminin diinya genelinde yayginlagsmasini

saglamaktadir (Dung et al, 2010; Al-Karaki and Al-
Hashimi 2012; Karasahin 2014).

Bu calisma farkli 1sik siddeti ve CO, dozu
uygulamalarinin hidroponik arpa (Hordeum vulgare L.
conv. distichon) cimi Uzerine etkilerini belirlemek
amaciyla yarattlmustar.

MATERYAL VE METOD

Arastirma, Karabiik Universitesi Eskipazar Meslek
Yiiksekokulu Bitkisel ve Hayvansal Uretim Balimiinin
3x3x2.1 m boyutlarindaki hidroponik yesil yem Gretim
odasinda 01.02.2015 ile 01.08.2015 tarihleri arasinda
yurattlmdastir. Cimlendirme kabi olarak 100x10 cm
plastik kivetler kullanilmistir.  Arastirmada  bitki
materyali olarak % 90 kuru madde ve % 12.2 ham
protein oranina sahip iki sirali arpa (Hordeum vulgare
L. conv. distichon) Tarm-92 ¢esidi kullaniimistir. TUm
uygulamalarda on islatma siresi olarak 24 h, tohum
yogunlugu olarak 2.2 kg m, ortam sicakligi olarak 20
°C, ortam nemi olarak %60, dezenfeksiyon ydntemi
olarak ozon, yetistirme suresi olarak 10 giin, istklanma
siresi ve rengi olarak 24 h - sari 151k (5000 lux), sulama
yontemi, suresi ve sikligi olarak gelgit, 60 sn 120 dk ',
glibre kaynagi olarak 375 ppm deniz yosunu (Cizelge
1), CO, dozu olarak 1000 ppm uygulanmistir. Her
uygulamada  yalnizca  arastinlan  parametreler
degistirilmistir.

Cizelge 1. SeaMax deniz yosunu (Ascophyllum nodosum)
ozU icerigi.

Table 1. SeaMax seaweed (Ascophyllum nodosum) extract
content.
Ozellikler (%)

Ozellikler (%)

Organik madde 47.5 S 2.5
Azot 0.75 Fe 0.004
Fosfor 0.02 B 0.006
Potasyum 14.9 Zn 0.006
Ca 0.3 Cu 0.0002
Mg 0.2 Alginik asit 55

Calismada; farkl 1sik siddeti (11; 1000, 12; 5000 ve 13;
10000 lux) ve karbondioksit dozu (K; Kontrol (350
ppm), D1; 1000 ppm, D2; 1500 ppm ve D3; 2000 ppm)
uygulamalarinin yesil yem verimi, yesil yem tohum
orani”!, kuru madde orani ve kaybi, ham protein
kazanci, bitki boyu ve kék uzunlugu, ham besin madde
(ham protein, kul, yag ve selilloz) icerikleri, hicre
duvari bilesenleri (NDF, ADF, ADL) ve metabolik enerji
degerleri ile kuf maya miktarlan Uzerine etkileri
incelenmistir.

Farkl 1sik siddeti (11, 12 ve 13) uygulamalarinda isik
kaynagi olarak 600 W Osram Plantastar HPS (High
19



Karagahin, Farkh Isik Siddeti ve Karbondioksit Dozu Uygulamalarinin Hidroponik Arpa (Hordeum vulgare L. conv. distichon)

Cimi Uzerine Etkileri

Pressure Sodium) lambalari kullanilmistir. Isik siddeti
Olciminde TES 1335 marka 1sik olgme cihaz
kullanilmistir. Farkli karbondioksit orani (K, D1, D2 ve
D3) uygulamalarinda istenilen CO, dozunu saglamak
icin elektronik sensor ve valf ile kumanda edilen CO;
tipt ile 1500 m® h ' debili salyangoz fandan
yararlanilmistir. Sulama sisteminde su kaynagi olarak
sehir sebekesinden yararlaniimistir (Cizelge 2).

Cizelge 2. Sulama suyunun bazi kimyasal 6zellikleri.
Table 2. Some chemical properties of irrigation water.

Ozellikler Ozellikler (mg 1 )

pH 6.98 Zn 0.94
EC(mScm ) 0.59 P 0.20
Ca(mgl 116.8 K 0.03
Mg (mgl-) 107 Mn 0.02
Na (mg |- 2.93 Cu 0.02

Yesil yem agirhgi tartildiktan sonra 200'er g
ornekler alinarak 105 °C altinda etlivde sabit agirliga
ulasincaya kadar bekletilerek hassas terazide tartiimis
elde edilen degerler yesil yem agirligina oranlanarak
kuru madde oranlar belirlenmistir. Yesil yem tohum
orani, yesil yem kuru madde orani degerleriyle
carpilmis elde edilen toplam yesil yem kuru madde
ylzdesi ile tohum kuru madde yuzdesi arasindaki
farkin tohum kuru madde ylizdesine oranlanmasiyla
kuru madde kayiplari hesap edilmistir. Elde edilen
toplam kuru madde miktari ile ham protein orani
carpilarak toplam ham protein verimleri hesap edilmis
ve bu degerler tohumun ham protein orani ile kuru
madde miktari degerleri carpimi ile oranlanarak ham
protein kazanclari hesap edilmistir. Ham kil (AACC 08-
01), ham protein (AACC 46-12), ham yag (AACC 30-25)
ve ham selllloz analizleri (AACC 32-10)'a gore dis
laboratuvarda yaptirilmis enerji icerigi hesabinda
asagidaki esitlik 1'den yararlanilmigtir (TSE 2008).

ME =3260+[0.455xHP%]+[3.517xHY%]- 4.037xHS%] (1

Esitlikte:
ME: metabolik enerji (kcal kg™"), HP: ham protein, HY:
ham yag, HS: ham selliloz

NDF (Notr deterjan lif), ADF (Asit deterjan lif) ve
ADL (Asit deterjan lignin) analizleri Van Soest ve
Robertson  (1985)'e goére dis laboratuvarda
yaptinlmistir.

Denemeler tekrarlanan tesadlf parselleri deneme
desenine gore 3 tekerrirll olarak yirittilmustar. Elde
edilen veriler varyans analizine tabi tutularak F testi
yapilmak suretiyle farkliliklari tespit edilen islemlerin

ortalama degerleri “Tukey-Kramer HSD" 6nem testine
gore gruplandinlmistir JMP 2007).

BULGULAR VE TARTISMA

Yesil Yem Verimi, Yesil Yem Tohum Orant’,
Kuru Madde Orant ve Kaybt, Ham Protein Kazanc,
Bitki Boyu ve Kok Uzunlugu

Farkli 1sik siddeti uygulamalarinin yesil yem verimi,
yesil yem tohum™ orani, kuru madde kaybi, ham
protein kazanci ve bitki boyu lzerine etkileri istatistiki
olarak 6nemli (P<0.01, P<0.05) olmustur. Yesil yem
verimi en fazla 1sik siddetinin 12 ve I3
uygulamalarindan (sirasiyla, 11.20 ve 11.02 ), en disuk
ise 11 uygulamasindan (9.75 ) elde edilmistir. Benzer
durum yesil yem tohum oraninda da en fazla isik
siddetinin 12 ve 13 uygulamalarinda (sirasiyla, 5.09 ve
5.01 ), en distk ise yine 11 uygulamasinda (4.43)
olmustur. Kuru madde oraninda ise en fazla I1
uygulamasinda (14.86) en dusuk ise 13 uygulamasinda
(13.78 ) s6z konusudur. Kuru madde kaybinda, isik
siddeti 11 uygulamasinda en fazla (26.9) diger
uygulamalar ayni grupta yer almistir. Ham protein
kazanci en fazla 12 ve I3 uygulamalarinda (sirasiyla 9.28
ve 8.65) s6z konusudur. Isik siddetinin bitki boyuna
etkisi en fazla 12 (15.5) isik siddetinde bulunmustur.
Kok  uzunlugu  Gzerine  farkh 151tk siddeti
uygulamalarinin  etkileri istatistiki olarak 6nemli
olmamistir (Cizelge 3).

Istk yodunlugu fotosentezi sinirlamaktadir. Isik
enerjisi almayan hicbir hiicre fotosentez yapamaz.
Temel olarak, fotosentezin belirli bir dalga boyu
araliginda yapraklar tarafindan yakalanan foton
miktari ile dogrudan orantili oldugu, 1sik enerjisinin
spektral dagiliminda ve miktarinda meydana gelen
degisiklige bagll olarak, fotosentez hizinin ve
miktarinin degistigi belirlenmistir (Uzun ve Demir
2012).

Kontrol grubuna goére farkh karbondioksit dozu
uygulamalarinin yesil yem verimi, yesil yem tohum’
orani, kuru madde kaybi ve ham protein kazanci
Uzerine etkileri istatistiki olarak onemli (P<0.01)
olmustur. Karbondioksit dozu, D1, D2 ve D3
uygulamalari yesil yem verimi (sirasiyla 11.20, 11.17 ve
10.87), yesil yem tohum oraninda (sirasiyla, 5.09, 5.07
ve 4.94), ve ham protein kazancinda (sirasiyla 9.28,
10.55 ve 10.16) ile ayni grupta en fazla olurken, kuru
madde kaybinda tersine bir durum séz konusu olup,
en fazla kontrolde (27.10) olmustur. Karbondioksit
uygulamalarinin kuru madde orani, bitki boyu ve kok
uzunluguna etkisi istatistiki olarak dnemsiz ¢ikmistir.
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Cizelge 3. Farkli 1sik siddeti ve karbondioksit dozu uygulamalarinin yesil yem verimi, yesil yem tohum orani”’, kuru madde
orani ve kaybi, ham protein kazanci bitki boyu ve kdk uzunlugu tzerine etkileri.
Table 3. The effects of different light intensity and carbon dioxide dose treatments on green fodder yield, green fodder grain,
dry matter ratio and loss, crude protein gain, plant height and root length values.

Yesil Yem  Yesil Yem Kuru Madde Kuru Madde HP Bitki Kok
Uygulamalar Verimi Tohum Orani Kaybi Kazanci Boyu Uzunlugu

(kg m?) Orani™ (%) (%) (%) (cm) (cm)

Istk 1 9.75b 4.43b 14.86a 26.9a 4.43b 14.3b 13.7
Siddeti 12 11.20a 5.09a 13.58b 23.2b 9.28a 15.5a 14.5
13 11.02a 5.01a 13.78ab 23.3b 8.65a 15.3ab 14.7

HSD 0.57** 0.26 ** 0.87* 0.67** 2.67* 0.80* Ns

K 10.14b 461b 14.23 27.10a 0.09b 15.0 14.3

€0 py 11.20a 5.09a 13.58 23.25b 9.28a 15.5 145
Dozu D2 11.17a 5.07a 13.64 23.12b 10.55a 15.6 14.7
D3 10.87a 494a 14.06 22.83b 10.16a 15.2 144

HSD 0.42** 0.19** Ns 0.83** 2.34** Ns Ns

HP; Ham protein, HSD; Guvenilir nemli fark, * ; P<0.05, **; P<0.01, Ns; Onemli degil.

Yiksek CO, dozu yapraklara niifuz eden CO;
miktarini artirdigi icin yaprak agirhdgini ve brit
fotosentezi artirmaktadir. Sebze serasinda CO, dozu
350 ppm'den 1000 ppm'e cikarildiginda ik
yogunlugu 500 umol m2 s iken %33, 1stk yogunlugu
1500 pmol m2 s" iken ise %43 fotosentez miktarinda
artis olmustur (Dorais 2003).

Arpanin da igerisinde yer aldigi Cs bitkilerinde, CO;
konsantrasyonunun artmasi hem yaprak hem de bitki
Ortlist diizeyinde fotosentez hizinda artis saglar (Lam
etal, 2010; Rattanapichai and Klem 2014). CO>dozunu
350 ppm’'den 1000 ppm’e cikarmakla bugdayin
vejetatif aksaminda %25 artis olurken tane veriminde
%33 artis olmustur. Bu artis karbondioksit dozu artisi
ile  birlikte fotosentez = miktarindaki  artisla
aciklanmaktadir. Bu dozdan sonraki artista solunum
miktarindaki azalma dominant faktor olarak ortaya
¢tkmaktadir (Reuveni and Bugbee 1997). Karasahin
(2015), hidroponik bugday (Triticum aestivum L.) ¢im
suyu Uretiminde farkli dozda (Kontrol; 350, D1; 750,
D2; 1500 ve D3; 2000 ppm) karbondioksit dozu
uygulamalarinin ¢im suyu verim ve besin degerleri
Uzerine etkilerini  belilemek amaciyla yaptigi
calismada en ytiiksek bitki, cim ve ¢cim suyu verimleri ile
bitki boyu degerlerini D1 uygulamasindan elde ettigini
bildirmistir. Diinya ¢apinda yapilan bir¢ok arastirmada
Cs bitkileri karbondioksit baglama kapasitesi doyuma
ulasincaya kadar karbondioksit miktarindaki artis
Rubisco’nun oksijenaz aktivitesini baski altina alirken
karboksilaz aktivitesini hizlandirmistir. Karboksilaz
aktivitesinin artmasi ile birlikte elektron tasinimi ve
fotosentez orani artmakta bunun sonucu karbonhidrat
Uretiminde ve biyokitlede artis olmaktadir (Kimball

and 1dso1983; Allen and Vara Prasad 2004; Chytyk
2010).

Ham Protein, Kiil, Yag, Seliiloz, NDF, ADF, ADL
ve Metabolik Enerji Degerleri

Farkli 1sik siddeti uygulamalarina dénik 12 ve 13
uygulamalarinda en ylksek ham yag (sirasiyla 2.48,
2.44), NDF (sirasiyla, 35.42, 35.21), ADF (sirasiyla 20.65,
20.22) ve metabolik enerji (sirasiyla, 32,12 ve 32.12)
elde edilerek ayni istatistiki grupta (a) yer almislardir
(P<0.01). En vyiksek ham seliloz (17.29) 11
uygulamasindan elde edilerek farkh istatistiki grupta
(a) yer almistir (P<0.01). Farkli 1sik siddeti uygulamalari
ham protein, kil ve ADL dederleri Uzerine istatistiki
olarak etkili olmamustir (Cizelge 4).

Farkli karbondioksit dozu uygulamalarinda en
yuksek ham protein (sirasiyla, 17.37, 17.54 ve 17.41) kil
(sirasiyla, 3.07, 3.16 ve 3.25), yag (sirasiyla, 2.48, 2.55 ve
2.52) ve metabolik enerji degerleri (sirasiyla, 3212,
3212 ve 3212), D1, D2 ve D3 uygulamalarindan elde
edilerek ayni istatistiki grupta (a) yer almislardir
(P<0.01). En yilksek NDF ve ADL degerleri D2
uygulamasindan (sirasiyla 36.69 ve 3.80) elde edilerek
farkli istatistiki grupta (a) yer almistir (sirasiyla P<0.05
ve P<0.01). Farkli karbondioksit dozu uygulamalari
ham seliiloz ve ADF degerleri Uizerine istatistiki olarak
onemli (P<0.01) olmus ve en ylksek ham seliiloz
(sirasiyla 16.02 ve 16.10) ve ADF degerleri (sirasiyla,
20.65 ve 21.10) D1 ve D2 uygulamalarindan elde
edilerek ayni istatistiki grupta (a) yer almislardir
(Cizelge 4).
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Cizelge 4. Farkli 151k siddeti ve karbondioksit dozu uygulamalarinin ham besin madde icerikleri, hiicre duvari bilesenleri ve
metabolik enerji degerleri tzerine etkileri.

Table 4. The effects of different light intensity and carbon dioxide dose treatments on crude nutrient, cell wall components and
metabolic energy values.

Uygulamalar HP HK HY Hs NDF ADF ADL ME
(%) (%) (%) (%) (%) (%) (%) (Kcal Kg™)
Isik T 1743 294  227b  1729a 2968 1122b  3.10 3206b
siddeti 12 1737 307  248a  1602b 3542a 20.65a 3.6 3212a
13 1727 305  244a  1598b 3521a 2022a 322 3212a
HSD Ns Ns 006 052 163  077* Ns 2.14%
K 16750  281b  213b  1582b  3415b  19.20b  3.10c 3211b
Co; D1 1737a  307a 248  1602a 3542  20.65a  3.26bc 3212a
Dozu D2 17542  3.16a  255a  16.10a  36.69a 21.10a  3.80a 3212a
D3 1741a 3252  252a 1594  3435b 11935  3.50b 3212a
HSD 022% 014 011 012~  14* 062~ 018 0.39**

*:P<0.05, **; P<0.01, HSD; Giivenilir 5nemli fark, Ns; Onemli degil.

Cizelge 5. Farkli isik siddeti ve karbondioksit dozu uygulamalarinin mineral madde igerikleri izerine etkileri.
Table 5. The effects of different light intensity and carbon dioxide dose treatments on mineral matter contents.

N P K Ca Mg Fe Cu Mn Zn Na
Uygulamalar % a
b mg kg
Isik n 2.79 0.87a 38.69 5.39 5.97 0.24b 0.21 0.22a 0.36a 4.55
Siddeti 12 278 0.80ab 37.26 5.97 6.34 0.56a 0.27 0.19b 0.26b 4.84
13 2.76 0.79b 37.14 5.95 6.13 0.54a 0.26 0.18b 0.25b 4.80
HSD Ns 0.05* Ns Ns Ns 0.02** Ns 0.02*  0.04** Ns
o, K 2.68b 0.75b 35.97b 4.95b 5.75¢c 0.43c 0.22¢c 0.16b 0.20c 4.15¢
Dozu D1 2.78a 0.80ab 37.26ab 597a 634ab  0.56b 027ab 0.19ab  0.26ab  4.84ab
D2 2.87a 0.85a 37.95a 6.25a 6.52a 0.61a 0.30a 0.22a 0.29a 5.04a
D3 2.79a 0.77b 36.37ab  515b  595bc  051b  0.24bc  0.18b  0.22bc  4.37bc
HSD 0.03** 0.05** 1.14* 0.38**  0.28*  0.03**  0.03* 0.03* 0.03* 043*

*:P<0.05, **; P<0.01, HSD; Giivenilir 5nemli fark, Ns; Onemli degil.

Mineral Madde icerikleri

Farkli isik siddeti uygulamalarinda en yliksek P, Mn
ve Zn miktarlari I1 uygulamasindan (sirasiyla 0.87, 0.22
ve 0.36) elde edilerek farkl istatistiki grupta (a) yer
almislardir (P<0.01). En yuksek Fe miktarlari 12 ve I3
uygulamalarindan (sirasiyla 0.56 ve 0.54) elde edilerek
ayni istatistiki grupta (a) yer almiglardir (P<0.01). Farkh
istk siddeti uygulamalari N, K, Ca, Mg, Cu ve Na
degerleri Uzerine istatistiki olarak etkili olmamistir
(Cizelge 5).

Farkli karbondioksit dozu uygulamalarinda en
yuksek N degerleri D1, D2 ve D3 uygulamalarindan
(sirasiyla 2.78, 2.81 ve 2.79) elde edilerek ayni istatistiki
grupta (a) yer almislardir (P<0.01). En yuksek P (0.85)
ve K (37.95) degerleri D2 uygulamasindan elde
edilerek farkli istatistiki grupta (a) yer almistir (sirasiyla
P<0.01 ve P<0.05). En yutksek Ca degerleri D1 ve D2
uygulamalarindan (sirasiyla 5.97 ve 6.25) elde edilerek
ayni istatistiki grupta (a) yer almislardir (P<0.01). En
yuksek (0.22) Mn degerleri D2 uygulamasindan elde
edilerek farkli istatistiki grupta (a) yer almistir (P<0.01).

En yliksek Mg, Fe, Cu, Zn ve Na degerleri D2
uygulamasindan (sirasiyla 6.52, 0.61, 0.30, 0.29 ve 5.04)
elde edilerek farkl istatistiki grupta (a) yer almistir
(P<0.01). En dusuik degerler ise K uygulamasindan elde
edilmistir (Cizelge 5).

Hayvanlarin buyime, gelisim, Ureme, saglkli ve
ideal viicut fonksiyonlari icin mineral maddeler hayati
onem tasirlar. Mineral madde miktarlarindaki asirilik ya
da eksiklik yem kalitesini olumsuz etkilemekte ve
rasitizm, sit hummasi, yavru atma, halsizlik, istahsizlik,
tetani gibi hastaliklara sebep olmaktadir (Kumar and
Soni 2014).

SONUC

Arastirma sonuclarina gore, farkh 1sik siddeti
uygulamalarinda en yiksek yesil yem verimi, yesil yem
tohum orani”!, ham protein kazanci ve bitki boyu, 1sik
siddeti 12 ve 13 uygulamalarindan elde edilmistir. Kuru
madde orani ve kuru madde kaybi en fazla |1
uygulamasinda  olmustur. Kok  uzunlugu bu
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uygulamadan etkilenmemistir. Farkli karbondioksit
dozu uygulamalarinda en ylksek yesil yem verimi, yesil
yem tohum orani”!, kuru madde kaybi, ham protein
kazanci, ham protein, ham kil, ham yag, metabolik
enerji ve azot degerleri kontrol hari¢ diger tim
karbondioksit dozu uygulamalarindan elde edilmistir.
Kuru madde orani, bitki boyu ve kok uzunlugu bu
uygulamalardan etkilenmemistir. En ylksek ham
seliloz, ADF ve Ca degerleri D1 ve D2
uygulamalarindan elde edilmistir. En yiiksek NDF, ADL,
P, K, Mg, Fe, Cu, Mn, Zn ve Na degerleri ise D2
uygulamalarindan elde edilmistir. Ylksek yesil yem
verimi ve ham protein kazanclari ile diislik kuru madde
kayiplarina sahip hidroponik yesil arpa yemi Uretimi
icin 12 ve I3 151k siddeti uygulamalari ile D1, D2 ve D3
karbondioksit dozlar tavsiye edilebilir niteliktedir.
Uretim maliyetleri g6z éniinde bulunduruldugunda 12
istk siddeti ile D1 karbondioksit dozu uygulamalari
daha 6nemli hale gelmektedir.
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Ozet. Bu calisma, kislik gelisme tabiatina sahip 14 modern ekmeklik ve 11 sentetik bugday
genotipinin tane verimi ve bazi kalite 6zellikleri bakimindan karsilastirilmasi amaciyla 2014-
15 ve 2015-16 yetistirme sezonlarinda Elazi§ ili sulu sartlarinda yuratilmustir. Denemeler
tesadif bloklar deneme deseninde 3 tekerriirli olarak kurulmus, birlestirilmis varyans analiz
sonuglarina gore incelenen tim o6zellikler bakimindan genotipler arasindaki fark 0.01
diizeyinde istatistiki olarak &nemli bulunmustur. iki yillik ortalama sonuclara gére, sentetik
ve modern ekmeklik bugday genotiplerinin tane verimi ortalamasi sirasiyla 720 ve 707 kg
da’; bin tane agirh@ icin 41.42 ve 37.35 g; protein orani igin %10.71 ve %10.79; yas gluten
degeri %31.7 ve %30.7 olarak tespit edilmistir. Calismada sentetik bugday genotipleri bin
tane agirhgi bakimindan daha Ustiin 6zellige sahipken, tane verimi bakimindan daha yiksek
bir ortalamaya sahip olmalarina ragmen bariz bir Ustlnlik tespit edilememistir. ANOVA ve
GGE biplot analizleri sonucuna gore sentetik bugday genotipi S-4'Un bin tane, yas gluten
ve protein ozellikleri bakimindan, modern ekmeklik bugday genotipi M-3'ln ise zeleny
sedimantasyon ve hektolitre 6zellikleri icin en ideal degerlere sahip oldugu tespit edilmistir.
Calisma sonucunda sentetik bugday genotiplerinin tane verimi ve kalite ozellikleri
bakimindan iyi bir potansiyele sahip olmakla beraber, dikkatli ve etkili bir seleksiyon ile
modern ekmeklik bugday genotiplerinden daha Ustiin 6zelliklere sahip sentetik bugday
genotiplerin belirlenebilecegdi ve bu konuda daha kapsamli calismalarin yapilmasi gerektigi
sonucuna varilmistir.

Comparasion Grain Yield and Quality Traits of Synthetic and Modern Wheat

Genotypes (Triticum aestivum L.)

Keywords:
Synthetic wheat, yield,
quality

Abstract. This study was conducted in 2014-15 and 2015-16 seasons under irrigation
condition of Elazi§ province to compare 14 modern hexaploid and 11 sythetic wheat
genotypes regarding to grain yield and some quality traits. Experiment was performed in
randomized complete-block design with three replications. According to combined
variance analysis statistically significant differences (P<0.05 or P<0.01) were determined for
all examined traits of genotypes. According to mean of two years; examined traits of
synthetic and modern hexaploid wheat were 720 and 707 kg da™' for grain yield; 41.42 and
37.35 for thousand kernel weight; 10.71 and 10.70% for protein content; 31.7 and 30.7% for
wet gluten respectively. Results indicated that synthetic wheat genotypes had desirable
value for thousand kernel weight compare to modern hexaploid wheat genotypes.
Although mean grain yield of synthetic wheat was higher but difference between two
groups was very small. ANOVA and GGE biplot analysis also indicated that synthetic wheat
genotype S-4 was superior for thousand kernel weight, wet gluten and protein content,
while modern bread wheat genotype M-3 showed higher value for zeleny sedimentation
and test weight. Study concluded that synthetic wheat had potential for grain yield and
quality traits careful and efficient selection need to determine superior synthetic wheat
genotypes. Also, further study should be conducted related to synthetic wheats.
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GiRiS

Yiksek verimli ve besinsel degeri daha yiiksek olan
bugday cesitlerinin gelistiriimesi amaciyla yapilan
yogun islah calismalari sonucunda, kilttr formlarinin
genetik cesitliligi giderek azalmis, zararlilara, cevresel
streslere ve degisik hastaliklara karsi hassasiyetleri de
artmistir (Baloch et al, 2014; Baloch et al, 2017). Bu
nedenle kalite parametreleri, biyotik ve abiyotik stres
kosullari icin genetik variabiliteyi artiracak gen
allellerine ihtiya¢ duyulmaktadir (Hajjar and Hodgkin
2007). Tr. dicoccum ve Ae. squraossa tirleri verim,
hastalik, stres kosullarina dayaniklilik ve kaliteye etki
eden genler tasimasi nedeniyle islah programlarinda
kullanilmaktadir (Luo et al, 1998). Bu tirler ayni
zamanda verim potansiyelinin artinlmasi icin de
kullanilmaktadir. Kilttr bugdaylarinin gen havuzlarinin
zenginlestiriimesi  ve iyilestiriimesinde bugdayin
yabani akrabalarindan Aeg. squarrossa (2n=14 DD) ile
T. dicoccum (2n=28, AABB) veya T. durum (2n=28,
AABB) tirleri arasinda melezlemeler yapildiktan sonra
embriyo kurtarma teknigi kullanilarak primer sentetik
hekzaploid ekmeklik bugdaylar (2n=42, AABBDD) elde
edilmektedir.  Elde edilen bu genotipler modern
hekzaploid bugdaylarla 2 defa geri melezleme yolu ile
agronomik olarak uygun (kolay harman olan ve uygun
bitki boylu gibi) genotipler elde edilebilmekte ve bu
yolla elde edilen genotipler “Sentetik Hekzaploid
Bugdaylarla Gelistirlimis Genotipler” olarak
tanimlanmaktadir (Mujeeb-Kazi et al,, 1996).

Bugiine kadar CIMMYT orjinli sentetik hatlar
kullanilarak “mega environment” olarak adlandirilan
coklu lokasyonlardaki deneme sonuglarina gore
modern hekzaploid ekmeklik bugdaylardan daha
Ustlin, kaliteli ve verimli genotipler elde edildigi,
CIMMYT'in yari kurak alanlar deneme setlerine
(SAWYT) ait materyalin yaklasik %30'unun sentetik
bugdaylarla melezlenmis olan hatlardan ibaret oldugu,
ayrica ispanya ve Cin'de toplam 6 adet CIMMYT
materyali sentetik orjinli bugday hattinin tescil edildigi
ve bu cesitlerin Ustlin 6zelliklerinden dolayi ¢cok genis
alanda ekildigi ve bu cesitlerden ‘Chuanmai 42" isimli
cesidin 100.000 ha ekim alanina sahip oldugu, ayni
zamanda melezleme programlarinda en fazla
kullanilan ebeveynlerden birisi oldugu bildirilmistir
(Lage and Trehotwan 2008). Son 20 yilda yabani
bugdaylar kullanilarak yeni cesitler gelistirme amacgli
calismalarda ¢ok sayida O6zelligin yabani bugday
turlerinden aktarildigi, yabani bugdaylardaki genlerin
homolog kromozom rekombinasyonuyla kultar
bugdaylarina aktarilabilecegi ve ekmeklik
bugdaylardaki 3 genomun homolog kromozomlara
sahip olmasi veya benzer genetik yapiya sahip

olmasinin bu anlamda ¢ok dnemli bir avantaj oldugu
da bircok arastirmaci tarafindan bildirmistir (Cox and
Sears 1995; Hajjar and Hodgkin 2007). ICARDA’ da
1994 yilinda baglatilmis olan 6n islah (pre-breeding)
programi kapsaminda  yabani  bugdaylardan
yararlanilarak calismalar yapilmakta ve bu calismalar
sonucunda bircok 6zellik bakimindan yeni gen allelleri
bulunduguna ve bu anlamda genetik varyasyonu
artirmak icin yabani bugdaylardan
yararlanilabilecegine dair bircok sonug¢ bulunmaktadir
(Valkoun 2001).

Yapilan bu calismada, sentetik ekmeklik bugday
genotiplerinin, ekmeklik bugday genotipleri ile baz
ozellikler bakimindan karsilastiriimasi ve ylksek verimli
ayni zamanda kalite parametreleri agisindan sentetik
bugdaylarin potansiyel kapasitelerinin arastiriimasi
amaciyla, 14 adet kislik ekmeklik bugday genotipi ile
11 adet sentetik kishk ekmeklik bugday genotipi
material olarak kullaniimis, ¢alisma Elazig'da 2014-15
ve 2015-16 sezonlarinda sulu kosullarda
yurattlmastar.

MATERYAL VE METOD
Materyal

Calismada, 14 modern kishk ekmeklik bugday
genotipi ile Teksas Universitesinden temin edilmis olan
kislik gelisme tabiatina sahip 11 adet sentetik bugday
genotipi kullaniimistir (Cizelge 1).

Metod

Ekim islemi metrekarede 450 adet tohum olacak
sekilde, en uygun ekim zamaninda (15 Kasim ile 30
Kasim arasi) deneme mibzeri ile 5 m uzunluk x 1.2 m
genislikte toplam 6 m?lik alana ekim yapilmistir.
Denemeler her iki yilda da tesadif bloklari deneme
desenine gore 4 tekerrirli olarak kurulmustur. Saf
madde Uzerinden hesapla, ekimle birlikte 8 kg da”
(P205) ve 8 kg da™' azot (N), kardeslenme déneminde
ise 8 kg da”' azot olacak sekilde glbre uygulanmistir.
Kardeslenme déneminin sonunda ve bitiin genotipler
basaklandiktan sonra toplamda iki defa sulama
yapilmistir.

Tane verimi, bin tane agirligi, hektolitre agirhg
degerleri  Pask  (2012)'in  belirttigi  yontemler
kullanilarak elde edilmistir. Tane verimi 6 m?lik
parsellerin  hasadi sonunda laboratuvara getirilen

tohum Ornekleri hassas terazide tartilarak elde
edilen tane  verimi  agirhgr dekara cevrilmistir.
1000 tane agirhg), hasadi yapilan  deneme

parsellerinden elde edilen tohumlarin hassas tartida
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Cizelge 1. Calismada kullanilan sentetik ve modern bugday genotipleri.
Table 1. Synthetic and modern wheat genotypes used in study.
Genotip Kodu Cesit/Pedigri

M-1 PRESL/4/VPM/MOS 83-11-4-8//PEW/3/AFG2/BUC,F1//KVZ
M-2 PEHL//RPB 8-68/CHRC/3/506/88-113
. M3 CAR422/ANA//YACO/3/KAUZ*2/TRAP//KAUZ/4/BUCUR/5/BUCUR
T M4 KRASUNIA
§’ M-5 ID#840335//Pin39/Pew/3/Dmnt
~ 5 M6 PEHLIVAN
< S M7 SYRENA
£2 M8 TAM200/KAUZ//BECUNA-6
“E M9 BLUEGIL-2/BUCUR//SIRENA
g M-10 GUN91/MNCH*2//T-2003
2 MM ID800994.W/VEE//BAU/KAUZ/3/PYN/BAU
M-12 CEMRE
M-13 KS940786-6-7/BONITO-36//TASICAR
M-14 KLEIBER/2*FL80//DONSK.POLUK./3/KS82W409/STEPHENS/4/HATUSHA
S-1 TAM 112%2/CIMMYT E95SYN4152-37
> S22 TAM 111%2/CIMMYT E2SYN4153-31
S  S3 TAM 111%2/CIMMYT E95SYN4152-61
S _ S4 TAM 112%2/CIMMYT E95SYN4152-16
=9 55 TAM 111%2/CIMMYT E95SYN4152-61
28 s6 TAM 112*2/CIMMYT E95SYN4152-5
%5 Ss7 TAM 111*2/CIMMYT E95SYN4152-78
=Y s TAM 111%2/CIMMYT E95SYN4152-51
% 5-9 TAM 112%2/CIMMYT E95SYN4152-5
A s-10 TAM 112%2/CIMMYT E95SYN4152-5
S-11 TAM 112*2/CIMMYT E95SYN4152-78

tartilmasiyla g 1000 tane olarak; hektolitre agirhgi 1
It'lik olcek ile tartilarak bulunan degerin 100 ile
carpiimasiyla elde edilmistir. Protein orani NIR (Near
Infrared model 6500) cihazi kullanilarak AACC 39-10
metoduna gore (Anonim 1990) % olarak; Zeleny
sedimantasyon degeri ICC-No. 115'e (Anonim 1982)
gore; yas gluten orani gluten yikama cihazinda I1CC-
standart no: 155 (Anonim 1994) metoduna gore tayin
edilmistir. 2014-15 sezonunda toplam yagis 411 mm
ve 2015-16 sezonunda ise 462 mm olarak
kaydedilmistir.

BULGULAR VE TARTISMA
Varyans Analiz Sonuclar

Sentetik  ve  modern  ekmeklik  bugday
genotiplerinin materyal olarak kullanildigi ve sulu
sartlarda yuratilen iki yilhk calhsmada elde edilen
veriler birlestirilmis varyans analize tabi tutulmustur.
Birlestirilmis varyans analiz sonugclarina gore, incelenen
tim ozellikler bakimindan genotipler arasindaki fark
0.01 dizeyinde istatistiki olarak dnemli bulunmustur
(Cizelge 2). Tane verimi, bin tane agirligi, protein orani
ve zeleny sedimantasyon degerleri bakimindan yillarin
ortalamasi arasindaki fark 0.01 veya 0.05 diizeyinde
istatistiki olarak énemli bulunurken, diger &zellikler

icin yillara arasindaki fark dnemsiz olarak bulunmustur.
Genotip*YiIl  interaksiyonu  (G*Y  interaksiyonu)
bakimindan bin tane agirligi, hektolitre agirhgi, gluten
orani ve zeleny sedimantasyon degerleri icin istatistiki
olarak énemli, diger 6zellikler icin ise 6nemsiz olarak
tespit edilmistir (Cizelge 2). Elde edilen bu sonuclar,
calismanin sulu sartlarda yirutilmesine ragmen, yillar
arasindaki toplam yagis ve sicaklik gibi faktorlerin bazi
ozellikler icin farkhiliklarin olusmasina neden oldugunu
goOstermektedir. Nitekim, bircok calismada bugday
genotiplerinin farkli gevre veya yillardaki tane verimi ve
kalite degerlerinin etkilendigini bildirilmistir (Kilig et al,
2010).

Tane Verimi

Calismada kullanilan sentetik ve modern ekmeklik
bugday genotplerinin tane verimi ortalamalari Cizelge
3'te verilmistir. Buna goére, tim genotiplerin ortalama
tane verimi degeri 713 kg da', modern bugday
genotiplerinin ortalama verimi 707 kg da™' ve sentetik
bugday genotiplerinin ortalama verimi ise 720 kg da™
olarak tespit edilmistir. Buna gore sentetik bugday
genotiplerinin tane verimi bakimindan ortalamasi
daha yiUksek olmasina ragmen, bariz bir Ustlinlik s6z
konusu degildir. Diger taraftan, en ylksek tane verimi
ortalamasi modern ekmeklik bugday grubundan M-
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Cizelge 2. Varyans analiz tablosu.
Table 2. Table of variance analysis.

Kaynaklar Sd TV BTA
il 1 107951** 1515**
Tek [Yil] & Random 4 767 od 7.22 6d
Genotip 24 107951** 103**
Yil x Cesit 24 1662 6d 14.53**
CV (%) 8.91 5.1

Kareler Ortalamasi

HL PRT GLT A
4026d  29* 122* 242*
4586d 21406d 7.26d 20.23 6d
27.84**  3.94** 74** 554**
3.55* 0996d  6.81** 15.1*

19 5.6 6.4 7.1

TV: Tane verimi; BTA: Bin tane agirligi;; HL: Hektolitre agirhgi; PRT: Protein orani; GLT: Gluten orani; ZS: Zeleny sedimantasyon dederi; Sd:

Serbestlik derecesi; * 0.05 dizeyinde, ** 0.01 diizeyinde énemli

12 (783 kg da™") ve M13 (771 kg da") genotiplerinden
elde edilirken, ylksek tane verimine sahip olan S-15
(771 kg da™"), S-21 (750 kg da™") ve S-22 (753 kg da™")
sentetik bugday genotipleri, en yiiksek tane verimine
sahip modern ekmeklik bugday genotipleri ile ayni
istatistiki grupta yer almislardir. Bu sonuclar modern ve
sentetik genotiplerinin tane verimi bakimindan yakin
benzer degerlere sahip oldugunu go&stermektedir.
Tane verimi bakimindan ortalama degerlerin birbirine
yakin olmasi calismanin sulu kosullarda yuritilmas
olmasindan dolayi kaynaklandigi 6ngoértlmektedir.
Primer sentetik bugdaylarla melezlenerek elde edilmis
olan bugday hatlari ile bu hatlarin ebeveynlerinin tane
verimi bakimindan karsilastirildigi calismalarda, bu
hatlarin ebeveynlerinden ve standart olarak kullanilan
cesitlerden %8 ile %30 arasinda daha fazla verim
performansi gosterdiklerini ve dikkatli, etkili bir
seleksiyon ile modern ekmeklik bugdaylardan Gstiin
ozelliklere sahip sentetik genotiplerin belirlenebilecegi
bildirilmistir (Ogbonnaya et al, 2006; Dreccer et al,
2007).

Bin Tane Agurligu

Bin tane agirhgi, genotipik bir karakter olsa da
cevresel faktorlerden etkilenmektedir (Rahman et al,
2009). Tum genotiplerin ortalama bin tane agirlig
39.14 g olarak kaydedilirken, modern ekmeklik bugday
genotiplerinin ortalama bin tane agirligi degeri 37.35
g, sentetik bugday genotiplerine ait ortalama bin tane
agirhgr ise 41.42 g olarak kaydedilmistir, Modern
ekmeklik bugday genotipleri icerisinde en ylksek
deger M-1 (44.57 g) ve M-12 (40.50 g)'den, sentetik
bugday genotipleri icerisinde ise S-18 (47.33 g), S-19
(45.80 g), S-21 (44.41 g) ve S-15 (43.53 g)'den elde
edilmistir. Bu sonuclar, sentetik bugday genotiplerinin
bin tane agirhg bakimindan bariz bir Ustinligi
oldugunu gostermektedir. Bircok arastirmaci sentetik
bugdayin daha uzun ve daha genis bugday tanesine
sahip bugday genotiplerinin gelistiriimesi icin tanenin
hem fiziksel hem de kimyasal tekstiiriinde genis bir

varyasyona sahip oldugunu bildirmistir (Yueming et
al, 2003; Gedye et al, 2004).

Hektolitre Agurligt

Hektolitre agirligi, tanedeki karin boslugu, tanenin
burusuklugu gibi tane yapisinin genel 6zelliklerinden
etkilenmekle beraber yetistirme sezonu icerisindeki
yagis ve sicaklik gibi faktorler de hektolitre agirligina
etki etmektedir (Aguirre et al, 2002). Butin
genotiplerin ortalama hektolitre degeri 81.36 kg hl-',
modern ekmeklik bugday genotiplerinin ortalamasi
8130 kg hlI" ve sentetik ekmeklik bugday
genotiplerinin ortalamsi ise 81.40 kg hl'" olarak tespit
edilmistir. Modern ekmeklik bugday genotipleri
icerisinde en yuksek degere M-7 (85.1 kg hl"") ve M-5
(84.3 kg hl") genotipleri, sentetik bugday genotipleri
icerisinde de S-20 (83.6 kg hl") sahip olmustur.
Hektolitre agirligi bakimindan her iki genotip grubu
birbirine yakin hektolitre agirligi degerlerine sahip
oldugu tespit edilmistir.

Protein Orant

Bugday kalitesini belirlemede en yaygin kullanilan
parametre olan protein miktari, cevresel ve genetik
faktorlere bagh olarak degismekte oldugu ve 6zellikle
cevresel faktdrlerden toprak verimliligi, yetistirme
sezonu icerisindeki yagis miktari, dagilimi, sicaklik ve
hastaliklarin protein orani Ulzerinde etkisinin dnemli
oldugu belirtiimektedir (Cornish et al, 2006). Protein
orani ortalamasi bakimidan modern ve sentetik
bugday genotipleri benzer degerlere sahip olurken, en
yuksek protein degerleri sirasiyla S-4 (%12.55), M-1
(%12.3), M-3 (%12.3) ve S-14 (%11.72) genotiplerinden
elde edilmistir. Sentetik ve modern ekmeklik bugday
genotiplerinin birbirlerine bariz bir Gstinligu tespit
edilememistir. Lage et al (2006) modern ekmeklik
bugday islah hatlari ile sentetik bugday genotiplerinin
kalite 6zelliklerini karsilastirdiklari ¢alismada, sentetik
hekzaploid bugday genotiplerinin ortalama protein
oraninin % 15.5, kontrol cesit “Seri M82"de ise % 13.1
olarak tespit edildigini ve sentetik bugddaylarin
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istatistiki olarak 6nemli daha ylksek protein oranina
sahip oldugunu bildirmistir.

Yas Gluten Orant

Bugday genotiplerindeki yas gluten miktari, protein
orani gibi glbreleme, yil icerisindeki yagis miktari ve
zamani, sulama ve diger yetistirme tekniklerinden
etkilenmekte, genel olarak sulu kosullardaki yas gluten
orani disiik olmaktadir (Sahin ve ark., 2004). Yapilan
bu calismada, genotiplerin genel ortalama yas gluten
orani degeri %31.1, modern ekmeklik bugday

genotiplerinin ~ %30.7 ve  sentetik  bugdday
genotiplerinde ise %31.7 olarak gerceklesmistir. Bu
calisma sulu kosullarda yurittldigu icin genotiplerin
hem protein hem de yas gluten 0&zelliklerinde
varyasyonun dusik oldugu 6ngoérilmdastir. Lage et al.
(2006) sentetik bugday genotiplerinin, modern islah
cesitlerine bariz bir Ustlnliginin tespit edilmedigini,
fakat bazi sentetik hatlar igerisinde kontrol olarak
kullandiklar “Seri M82" cesidinden daha ylksek yas
gluten oranina sahip genotipler tespit ettiklerini
bildirmistir.

Cizelge 3. incelenen karakterlerin iki yillik ortalama degerleri ve olusan gruplar.
Table 3. Mean of two years data for examined traits and statistical groups.

Genotipler TV BTA HL PRT GLT ZsDS
M-1 638 1k 4478 b 82.7be 12.3a 352¢ 35.70j
M-2 714 cf 32.36 81.1eg 10.72be 29.6 fi 43.20 fg
M-3 612 k 34.08 j 83.1bd 12.3a 354 c¢ 56.20 ab
M-4 707 dg 29.65 k 80.8 gh 10.00 df 244 k 2745k
M-5 699 eg 39.38 eg 84.3 ab 10.07 df 30.2 th 39.70 hi
M-6 667 gl 38.65fg 78.61 10.47 cf 29.2 gi 43.70 eg
M-7 718 cf 34.851 85.1a 10.8 be 29.1 hj 5445 b
M-8 707 df 35.96 hi 83.1 bd 10.07 df 29.6 fi 48.95 cd
M-9 723 cf 38.48 fg 78.01 11.00 bd 33.1d 36.70 ij
M-10 727 cf 38.33 fg 81.8 dg 9.76 ef 28.6 hj 28.20 k
M-11 741 bd 38.56 fg 80.9 th 10.20 df 29.0 hj 4220 gh
M-12 783 a 40.50 df 79.4 hi 10.20 df 29.2 gi 42.20 gh
M-13 771 ab 38.06 gh 78.61 10.47 cf 29.1 gi 45.70 df
M-14 692 fh 39.20 eg 813 eg 11.62 ac 38.1ab 34.45 ]
S-1 771 ab 43.53 bc 83.6 ac 10.37 df 32.7 de 34.95]
S-2 736 be 35.93 hi 83.1 bd 9.92 df 29.6 fi 46.95 ce
S-3 713 cf 39.70 eg 82.6 cf 10.35 df 28.6 hj 44.95 eg
S-4 623 jk 4733 a 83.1 bd 12.55 a 388a 3945 hi
S-5 656 hj 45.80 ab 79.11 10.65 bf 33.1d 5795 a
S-6 733 be 39.03 eg 83.6 ac 9.55 f 271 39.20 hi
S-7 750 ad 44.41 bc 79.01 10.15 df 27.6j 34.00 j
S-8 753 ac 38.31f1g 7851 10.80 be 31.3 df 39.70 hi
S-9 746 bd 38.28 fg 78.01 10.75 be 31.1eg 3545]
S-10 735 be 4238 cd 82.3 cg 10.75 be 324 de 37.20 )
S-11 708 df 40.98 de 82.3 cg 11.72 ab 36.3 bc 50.20 ¢
GORT 713 39.14 81.36 10.70 31.1 41.79
MBG ORT 707 37.35 81.30 10.70 30.7 41.75
SBG ORT 720 41.42 81.40 10.71 31.7 41.82

TV: Tane verimi; BTA: Bin tane agirhgi; HL: Hektolitre agirligi; PRT: Protein orani; GLT: Gluten orani;
ZS: Zeleny sedimantasyon degeri; GORT: Genel ortalama; MBG ORT: Modern bugday genotiplerinin ortalamasi; SBG ORT: Sentetik bugday

genotiplerinin ortalamasi.

Zeleny Sedimantasyon Degeri

Zeleny sedimantasyon degeri gluten kalitesini
gostergesi olup, protein orani, bin tane agirligi ve tane
verimi ile karsilastirildiginda farkli ¢evre veya yillarin
sartlarindan daha az etkilenen, baska bir ifade ile
kalitim derecesi daha ylksek bir karakterdir (Sahin ve

ark, 2004). Sedimantasyon degeri bakimindan
sentetik ve modern ekmeklik bugday genotiplerinin
ortalama degeri birbirine yakin, sirasiyla 41.82 ml ve
41.75 ml olarak gerceklesmistir. Calismada en yiiksek
sedimantasyon degerine sentetik bugday genotipi S-5
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(57.95 ml) sahip olurken, S-11 genotipi de 50.20 ml ile
yuksek sedimantasyon degderine sahip genotip
olmustur. Modern ekmeklik bugday genotipleri
icerisinde en yuksek sedimatasyon degerleri M-3
(56.20 ml), M-7 (5445 ml) ve M-8 (48.95 ml)
genotiplerinden elde edilmistir. Pena et al (2007)
Uygun agronomik Ozelliklere sahip 14 sentetik
hexaploid bugday hatti ve melezlemede kullandiklar
modern ekmeklik bugday ebeveyninin protein,
sedimantasyon ve glutenin alt birimlerini arastirdiklari
calismada, modern ekmeklik bugdaylardan (Pastor
cesidi gruplarindan) Ustin olduklarini belirtmis ve
sentetik bugday uretiminde kullanilan yabani tirlerin
kalite iyilestirme ve kaliteye ait genetik tabanin
artirlmasi icin biyik bir potansiyele sahip olduklarini
belirtmistir.

Elde Edilen Verilerin GGE Biplot Yontemi ile
Yorumlanmast

Elde edilen verilerin GGE biplot yontemi ile
degerlendirilmesi Sekil 1'de verilmistir. Biplot analizi
sonucunda toplam varyasyon %66.81 olarak
belirlenirken, toplam varyasyonun %45.83'i PC1 (I. Ana
bilesen) ve %20.97'i ise PC2 (ll. Ana bilesen) tarafindan
temsil edilmistir. GGE biplot analiz metodolijisine gére
poligonun kdselerinde, baska bir ifade ile 6zelliklerin
lokalize oldugu sektdriin  koselerinde yer alan
genotipler s6z konusu ozellikler igin en yiiksek degere
veya ideal Ozelliklere sahip genotipler olarak
degerlendirilir (Yan et al, 2000). Buna gdre poligonun
kdsesinde yer alan S-4 basta olmak Uzere, S-5, S11
(sentetik bugday genotipleri) ile M-1, M-14 (modern
ekmeklik bugday genotipleri) genotipleri protein orani
(PRT), gluten orani (GLT) ve bin tane agirhg
karakterleri icin en ylksek veya en ideal Ozelliklere
sahip olurken, M3 (3 numarali modern ekmeklik
bugday genotipi) hektolitre (HL) ve zeleny

Scatter plot [ Total - 66 B100)

sedimantasyon (ZS) 6zelikleri igin ideal genotip olarak
gorinmektedir. Tane verimi ise hem modern hem de
sentetik bugday genotiplerinin yer aldigi sektorlerin
ortasinda yer almistir. Bu durum tane verimi agisindan
sentetik ve modern ekmeklik bugday genotiplerinin
yakin degerlere sahip oldugunu gdstermektedir. GGE
biplot grafigi incelendiginde, ayni sektorde birbirine
aykin yerde lokalize olan BTA, GLT ve PRT
parametreleri arasinda; HL ve ZS arasinda; ZS, PRT ve
GLT arasinda yiksek bir korelasyon oldugu da
anlaslmaktadir. Benzer sonuglar bazi arastiricilar
tarafindan da bildirilmistir (Aktas 2014; Kaya et al,
2014).

Sentetik bugday konusunda bir¢ok rapor sunulmus
olup, bu raporlarda sentetik bugday uretiminde
ebeveyn olarak kullanilabilecek yiksek protein, SDS ve
sertlik degerine ve daha uzun tane yapisina sahip
yabani ve primitiv bugday genotiplerinin (Aeg.
squarrosa Tr. dicoccum, Tr. monococcum, Tr. boeoticum
gibi) sentetik bugday Uretiminde kullanildigini ve
sentetik bugday genotiplerinin bu anlamda Ustiin
ozelliklere sahip oldugu bildirilmistir (Pena et al,, 1993;
Mujeeb-Kazi et al, 1996). Bir baska raporda tetraploid
bugdaylardaki kalite ozelliklerinin ekmeklik
bugdaylara aktarilabilmesine ragmen elde edilen
sentetik bugdaylardaki kalite 6zelliklerinin mevcut
modern ekmeklik bugday genotipleri ile ayni olup
olmadigi konusunda soru isaretleri oldugunu ve bu
konuda daha kapsamli calismalarin yapilmasi gerektigi
belirtiimistir (Yueming et al, 2003). CIMMYT'de iyi
ekmek yapim kalite ozelliklerine, ayni zamanda tane
tekstlri bakimindan potansiyel 6zgliin 6zelliklere
sahip cok sayida sentetik bugday genotipinin
gelistirildigi, buna ragmen bazi bugday islahgilarinin
kendi hedef Uretim alanlari igin sentetik bugday

-0+

-0 -2 -0 - [
EFCL- 4583 %%

[IE3 [

Sekil 1. Genotiplerle incelenen 6zellikler arasindaki iliskiyi gésteren GGE biplot grafigi.
Figure 1. GGE biplot scatter plot showing relation between genotypes and examined traits.
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genotiperinin istenilen kaliteye sahip olmadiklari veya
kaliteli olsa bile bu Uretim cevrelerinde bu genotiplerin
damak tadina hitap etmesi konusunda tereddutler
olabilecegi kaygisiyla sentetik bugdaylarin islahta
ebeveyn olarak kullanmaktan cekindikleri rapor
edilmistir (Van - Ginkel and Ogbonnaya 2007).

SONUC

Yapilan bu calismada bazi sentetik ve modern
ekmeklik bugday cesitleri tane verimi ve bazi kalite
ozellikleri acisindan karsilastiriimis, sentetik
bugdaylarin bin tane agirigi bakimindan bariz bir
Ustinltgl belirlenirken, tane verimi bakimindan daha
yiksek bir ortalama verime sahip olmalarina ragmen
bu verim farkinin cok az ve bariz bir Ustinlik s6z
konusu olmadigi belirlenmistir.  Protein oran,
sedimantasyon ve yas gluten orani bakimindan her iki
bugday grubu yakin degerlere sahip olmus, fakat bazi
sentetik bugdaylar ise bu ozellikler bakimindan Ustin
Ozelliklere sahip oldugu tespit edilmistir. Calisma
sonucunda islah programlarinda dikkatli ve etkili bir
seleksiyon ile Ustlin Ozelliklere sahip sentetik
bugdaylarin belirlenebilecegi ve bu konuda daha
kapsamli calismalara ihtiya¢ duyuldugu sonucuna
variimistir.
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Abstract. The study was carried out to evaluate the effects of early feeding on
development of turkey poults. A total of 414 day-old Nicholas turkey pouts were
obtained from a hatchery of an integration in Bolu province for the two experiments.
The poults are divided into two groups, which are the poults fed with starter diet and
the fasted (control) group of birds in each experiment. Experiments were held in
summer and in winter periods respectively. The effects of early feeding on the
transportation boxes to the live weight is observed at 1, 2, 4, 6. weeks of life and
liveability of the poults are controlled daily. Corresponding to the data obtained in
this research, we concluded that poults allowed to access early feeding had better
(P<0.05) live weights during the first week of their lives. But this advantage ended in
the second week and didn't show up again during the 6 weeks’ time (P>0.05). The
mortality was observed to be higher in fasted groups. Feed consumption of the
groups also seemed not to be affected by the application.

Hindi Palazlarinin Yumurtadan Cikisi Takiben Nakil Kutularinda Hemen
Yemlenmesinin Palazlarda Gelisim Performansina Etkisi

Anahtar kelimeler:

Erken yemleme,
performans

hindi

palazi,

Ozet. Bu calisma, hindi palazlarinin canh agirlik artislari tzerine erken beslemenin
etkilerini  degerlendirmek amaciyla yuritilmustar. ki kez gerceklestirilen
denemelerde toplam 414 adet hindi palazi kullanilmistir. Canli materyal Bolu ilindeki
bir entegre kurulusa ait kulugkahaneden temin edilmistir. Her iki denemede de hindi
palazlari erken yemlenen ve ag¢ birakilan (kontrol) olarak iki gruba ayrilmistir.
Denemeler, sirasiyla yaz ve kis doneminde gerceklesitirilmistir. Nakil kutularinda
hemen yemlemenin 1., 2., 4. ve 6. hafta canli agirliklarina etkisi arastiriimis, yem
tlketimive 6lim orani giinlik olarak takip edilmistir. Calismanin sonuclarina gore ilk
hafta canli agirhk bakimindan erken yeme ulasan grup daha ylksek bir deger
sergilemekle beraber (P<0.05), ikinci haftadan sonra ge¢ yemlenen grup diger palaz
grubuna yetismis ve kesim yasina kadar degisik bir durum ortaya ¢cikmamistir (P>0.05).
Erken yeme ulastirilan grupta 6lim orani dislk olarak gézlemlenmistir. . Gruplarda
yem degerlendirmenin de uygulamadan etkilenmedigi gézlemlenmistir.

aThis manuscript was compiled from Master Thesis of the researcher.
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INTRODUCTION

Considering the poultry meat production in the
world, chicken meat takes the first place where turkey
meat comes second. In Turkey the situation is just the
same. In Turkey, especially since the establishment of
the first commercial turkey meat production facility,
turkey meat production began to increase. In 1995, the
consumption was 2.600 tons where today is more than
56.000 tons per year. Turkey meat is reliable to be
further processed like other sources of poultry meat.
Also, turkey meat has an advantage to contain more
and bigger whole meat to be more easily further
processed. In Turkey white turkeys are often used by
several private companies yearlong for turkey meat
production. And very little amount of turkeys are
reared by the hand of village farmers. The chicks are
obtained from government production farms and
several small hatcheries. Those birds are culled and
their meat is sold in local small village marketplaces.
The fundamental of economy is based on sales. There
countries current account deficit can be eliminated by
having more exportation than importation. A country
should at least be self-sufficient in one production
branch to help decreasing the account deficit. Self-
sufficiency seems to become one of the major points
for our country for the next decade. Turkey meat is a
very important source of animal based protein for our
country as it is for the rest of the world. So, it is
important to increase the quality of the end product.
A serious amount of increase in production can be
achieved by increasing the number of birds reared but
also by decreasing the mortality or increasing the
performance during the rearing period (Eratalar and
Bulut 2007).

The rearing period for male turkeys is 16 - 20 weeks
and for females is 12 - 16 weeks for large white
turkeys, where the starter period is for the first 6 weeks
for both males and females. The poults can be
transferred to rearing farms after starter period or can
also be raised in the same house for the remaining
lifespan. During the whole rearing period the most
sensitive time is the first week for turkeys. During this
time the performance of the birds is the main factor
affecting total yield produced and overall productivity
(Tarkoglu and Sarica 2014).

The main factors effecting productivity and
mortality are the achievability of required
environmental conditions in the rearing house,
obtaining high quality feed and getting a good quality
chick from the hatcheries. In the frame of these factors,
the future performance of the birds can be positively
affected. The future performance is set by today's

applications bringing us the term “it goes on like how
you begin”.

Early feeding is a subject that is popularly
investigated in the last years. It is found to be positive
for growth performance in the chicken (Noy and Sklan
1999). As being an important source of protein and
white meat, it should be investigated in turkeys which
may have the same positive effects with little and easy
early feeding practices. By these practices, an increase
in the performance of these birds or increase in
livability may occur resulting in a contribution to the
economy.

The biggest problem in the turkey industry can be
the high mortality rates mostly originating from the
first 3 weeks. Undoubtfully, this is because of the
fragileness coming from the genetic construct of the
animals and also rearing house environmental
conditions such as obtaining enough amounts of
feeders and drinkers or heat and humidity. One other
reason can be the chick quality coming from the
hatcheries. Some academicians imply that, this issue is
coming from the immune system which is not yet
sufficiently developed in the early ages of their lives
(Dibner et al., 1998, Pinchasov and Noy 1993). Some
other researchers say that, early age mortality comes
from the fragility of these animals originating from
underdeveloped digestive tracts of the birds (Noy and
Sklan 1999; Murakami et al, 1992; Uni 1998). It is
implied by some researchers that the digestive system
of the birds should be stimulated by getting feed
material as early as possible after hatch (Noy and Sklan
1997; Noy and Sklan 1998; Casteel et al., 1994).

As a summary, research on chicks and turkey poults
show that it is a necessity for these birds to ingest
some feed as early as possible after hatch to obtain a
healthy digestive tract and a good immune system to
have a better future health, endurance to the diseases,
lower mortality and higher performance.

Today, the slaughter weight of white turkeys
reaches 22 kg in males and 16 kg in females (BUT
2016). In our country most of the turkey rearing
houses can accommodate 5000 birds. Thus, a 25 gr
increase in live weight per bird can make a good
contribution to the economy. This means an increase
of 125 kg total meat produced in each house. Also, a
possible decrease in mortality of 0.5% can result in an
increase of 3 - 4 tons of live weight meaning 2 - 3 tons
of meat produced from the same house. There would
be an even greater economical increase for the
farmers and companies.

The research has been undertaken to investigate
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the effect of early feeding of hatched birds on live
weight and feed consumption and mortality were also
followed.

MATERIALS AND METHODS

Material
Live material

Live material of the research was obtained from a
private company specialized in turkey meat
production formed in Bolu. Live material of the
research was 414 turkey poults which were obtained
from the company. The research was done twice. In the
first (summer) research trial group and control group
consisted of 105 poults each and 210 birds total. In the
second (winter) research trial group and control group
consisted of 102 poults each and 204 birds total.

Feed material

In the trials the feed produced by the private
company was used. Two types of feed were used and
the ingredients of these feed were given in Table 1.
Experimental turkey poult diets are formed from
beginner feed (1) and turkey poult grower feed (2).
Right after hatch until the beginning of the fourth
week feed number 1 was given, for the last 3 weeks
feed number 2 was given to the birds ad-libitum. At
the hatchery right after hatch, the early fed (trial)
group was given feed number 1 after the feed is wet
till humidity of the feed reaches 36% by purified water.
The feed material for the whole production period
consists mainly of soy pulp, grain corn, bone-meal,
molasses.

Hatchery practices

Incubation period took place in fully automatic
Petersime P - 13 industrial turkey hatchers. Standard
procedure was carried out with no interference to the
hatcher. No manipulation was carried out on birds or
on the machine controls.

Rearing house and trial pens

Both trials took place in a contracted farmer's
rearing house in Bolu Orencik Village. The farm had
the capacity of rearing 35000 poults per production
period in fully automatic houses. The houses were
heated by automatic hazelnut shell stoves. The house
had high isolation standards, achieving the inside
temperature stable.

Two pens were built inside the house with the
dimensions of 2.75 m length, 3.25 m width and 1.70 m
height. Construction was made by profile iron and bird
wires with a door made by the same material.

Table 1. The chemical ingredients and physical properties
of the feed used in the trials.

Cizelge 1. Denemelerde kullanian yemin kimyasal icerigi ve
fiziksel ozellikleri.

Feed Chemical and Starter (1) Grower (2)
Physical Properties (0-3 week) (4-6 week)
Crude protein (%) 28 26
'(‘:'(‘z:‘;":(‘;'_',s)ab'e energy 2900 3000
Methionine 0.70 0.65
Methionine+Sistine 1.17 1.07
Lysine 1.80 1.70
Calcium 1,40 1.40
Digestible phosphorus 0.77 0.75
Sodium 0.17 0.17
Threonine 1.10 1.01
Tryptophan 0.30 0.27
Arginine 1.94 1.79
Physical type of feed Ground Pellet  Pellet

Research equipment

To ensure the data a etiquette numerator gun and
a notex writer was used to tag each bird with unique
numbers.

For appropriate measurement of the live weights of
birds a laboratory scale with 0.01 gr sensitivity was
used during the research.

Method

Trial was done twice. First trial was done in summer
period 18 July - 29 August and the second trial took
place in the winter period 18 October - 27 December.
This is set to find out if there is a seasonal difference
about the research topic.

In both trials the hatching eggs from the same
parent stock of big white turkeys were used.

Research was first conducted at the hatchery of the
private company which also provided feed, poults and
the house used in the trial. Right after hatching all the
poults were weighed with the laboratory scale and
tagged with unique numbers with the etiquette gun
and plastic numbers. The weights of the birds were
recorded individually.

Poults were taken from the hatching trays and
transferred to the transport boxes which were
previously set with grooved floor paper with wet feed
was put on 10 g for each bird. The control group’s
boxes had only grooved floor papers without feed to
investigate the difference of early feeding application.
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All poults were kept under 26°C temperature and
49% humidity for 12 hours. After the waiting period,
poults were immediately transferred to the rearing
house.

Poults were set in the brooders for the first week of
rearing period.

Newcastle vaccine was done by eyedrop method
when birds are set to the brooders.

Poults were fed ad libitum during the trial and had
free excess to water for the whole lifetime. No change
about feeding was done in the experiment but just the
feed has changed from number 1 to number 2 at the
22" day of life.

For the first 3 days of life 200 gr vitamin C dissolved
in 400 It of water was given the birds to drink. For the
rest of the rearing period poults only drank natural
water.

At 6 days of age beak trimming was done by a
cauterizer at the 1/3™ of the beak individually.

At the end of the first week poults were taken out
of the brooders (rings) and set in the coequal pens
where they will have spent the rest of their lives. Those
pens had equal environmental quality, assuring the
same amount of air, lighting, ventilation, feeder and
drinker space. There were hanging big type feeders
and hanging type bell drinkers available. The pens
were made of iron profiles and were covered with bird
wires.

Live weight measurements were taken after 12
hours of hatch, 1, 2, 4 and 6 weeks time by the
laboratory scale. Trials were ended at 6 weeks.

After hatch (eyedrop) Newcastle, at 7" day Turkey
Rhino Tracheitis (TRT - spray), at 215 day Newcastle
(spray), at 35" day Turkey Rhino Tracheitis (TRT -
spray) and 56 day Newcastle (spray) vaccines were
applied by the veterinarian of the company.

The mortality and feed consumption data from the
fed group (trial) and the fasted (control) group were
given for information but no statistical analysis were
made. The live weight data obtained passed the
homogeneity tests and were statistically analyzed by
computer with Minitab 14 software using t- test
(MINITAB 14 2004).

RESULTS AND DISCUSSION
Live Weight

The data of the both trials about the change in live
weight of the fasted and fed groups are given in Table
2 and 3. Analyses were made from the data which were
obtained by individually weighed poults.

Experimental data obtained from the trials, early
feeding of the heavy white turkey poults for the first

Table 2. Live weigths obtained from the summer (first) trial
in the summer period (P>0.05).

Cizelge 2. Yaz ddneminde gerceklestirilen (1.) denemeden
elde edilen canli agirliklar (P>0.05).

Time Group X Sx

EF 60.544 0.625
After Hatch

C 60.516 0.630

EF 58.697 1.135
12 Hours

C 58.269 0.089

EF 162.690° 18.050
1. Week

C 155.670° 18.490

EF 335.850 41.050
2. Week

C 330.640 44.250

EF 999.300 123.600
4. Week

C 1034.400 143.200

EF 1967.500 297.000
6. Week

C 1973.700 283.800

The statistically different data is shown as small uppercase
characters (P<0,05); EF:Early Fed, C: Fasted.

Table 3. Live weights obtained from the winter (second)
trial in the winter period (P>0.05).

Cizelge 3. Kis déneminde gerceklestirilen (2.) denemeden
elde edilen canli agirliklar (P>0.05).

Time Group X Sx

EF 57.599 3.637
After Hatch

C 57.570 3.649

EF 56.626 3.452
12 Hours

C 55.396 3.446

EF 157.7302 18.710
1. Week

C 151.960° 15.950

EF 361.110 42.090
2. Week

C 353.720 35.440

EF 1123.600 114.800
4. Week

C 1096.100 116.400

EF 2225.400 259.500
6. Week

C 2197.200 284.900

The statistically different data is shown as small uppercase
characters (P<0,05); EF:Early Fed, C: Fasted.

12 hour period right after hatch improved the first
week live weight. This affect lost its significance
thereafter according to the statistics done. This
situation is very similar to the research of Noy ve Sklan
(1999, 2001) who imply that the positive effects of
early feeding on the live weights of broiler chicks lost
its significance after 2 weeks. This difference between
chicken and turkeys can be explained with the
difference between body weights and sizes of these
different races. The chicken has a higher metabolism
rate than the turkeys. Also the researchers say that the
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live weight difference closes down between the
groups in a period of time and fasted birds reaches the
live weights of the early fed ones. At 6 weeks of age,
according to the researchers there has been no
significant difference between the groups in terms of
live weight. In another research Halevy et al. (2003)
tried a longer fasting for birds and imply that a 48 hour
fasting period after hatch ends in a lower live weight
at 19 days.

Ganjali et al. (2015) examined 6, 12, 18 hour
delayed feeding in terms of performance and
histological findings in small intestines. It has been
reported that those who fasted for 6 hours after hatch
showed better performance at 10 days of age in terms
of live weight and live weight increase than those
starved for 12 and 18 hours.

It is an easy application to feed the poultry in
delivery boxes immediately at the time of transferring
poults to the rearing houses. It does not require
additional work. It will be seen that the cost of this
application can be easily implemented by integrated
organizations if it is considered that feeding up to 10
gr of feed per poult early after hatch till the transfer is
sufficient.

As noted in Noy and Sklan (1999), early feeding is
important for intestinal growth and general
development in living organisms. In this way the egg
yolk is also absorbed earlier. It has been stated that
living organisms will begin to grow early with the
ingestion of the feed to the digestive tract at the
earliest time, and early growing birds may be more
durable than late growing ones. It can be considered
that the difference in livability has come about this
way.

Asaf et al. (2001) reported that a feed restriction
situation at any stage of life negatively affects the
livability. It is stated that the hunger affects mortality
rate to increase especially at early days of life. It can be
thought that on the first days of life, the deaths of
turkeys are largely due to the lack of food called
starvation.

According to the results of Pinchasov and Noy
(1993), weight loss is also increasing with the increase
of starvation time for chickens and turkeys after
hatching. While the weight loss in the 24-hour standby
is 13%, this loss reaches 20% in 48 hours.

Petek (2000) reported that chicks could not get
enough nutrients after hatching with egg yolk.
Researcher also implies that early allowance to feed
and water would prevent weight loss. Xin (1997) also
reports that most deaths of the chickens and turkey
hatchlings which hatched simultaneously may have

died because of dehydration inside the hatchers
resulting from starvation.

Mortality

In both trials, mortality was seen only in the fasted
groups. Five died in the summer (first) trial and four in
the winter (second) trial.

The total mortality rate detected in the trials can be
supported by Dibner et al. (1998) suggesting that the
immune system of birds may begin to develop early in
the animal, and that in later ages, this development is
likely to increase. This immunological development
and higher levels of immunity at the advancing ages
can be explained in this way.

Xin (1997) and Petek (2000) stated that fasting,
affects mortality early stages of life and also in later
ages.

Dibner et al. (1998) stated that early feeding
increased Bursa weight, which in turn triggered the
activation of the immune system and thus the immune
system began to develop, thereby indicating that early
hunger at a high rate of mortality was a serious factor,
which was also a high stressor.

Since early activation through early feeding in the
digestive system may be a matter of question, it will
be useful to investigate this case deeper by
researchers as well.

Feed Consumption

In order to detect the healthiness of the
experiment, feed consumption values were obtained
from both experiments are given in Table 4 as a total.
The data are in line with data obtained during a normal
operating period. There has been no statistical
application on feed consumption data.

CONCLUSION

Noy and Sklan (1998) reported that an increase in
the size of the breast meat was not studied in the trial.
It will be useful to carry out research on this subject in
the future and make it clear by reason.

Simon et al. (2015) reported that early allowance of
the animal to feed and water at the beginning of life is
very important for the development of the immune
system and that the immune response may be faster
during the next life. In this regard, early feeding should
be discussed in more detail.

Saki (2005) reported immediate (early) fed animals
performed better than those who were fasted for 24
hours.

The research focused on the live weight gain, which
can be regarded as the most important performance

37



Eratalar and Tiirkoglu, The Effects of Immediate Feeding in Delivery Boxes Posthatch on Growth Performance of Turkey Poults

Table 4. Mean live weight, and feed conversion ratio values obtained from the trials.
Cizelge 4. Denemelerden elde edilen ortalama canli agirlik ve yem déniisiim oranlart

Summer (Trial 1)

Winter (Trial 2)

Week Parameters EF C EF C
FCR 1.2744 1.2734 1.1942 1.2011

! MLW 162.69+18.05 155.67+18.49 157.73+18.71 151.96+15.95
FCR 13716 1.3706 1.2853 1.2831

2 MLW 335.85+41.05 330.64+44.25 361.11+42.09 353.72+35.44
FCR 1.5552 1.5542 1.4573 1.4567

4 MLW 999.3+123.6 1034.4+143.2 1123+114.8 1096.1£116.4
FCR 1.7504 1.7499 1.6378 1.6389

® MLW 1967.5+297 1973.7+£297 2225.4+259.5 2197.2+284.9

Feed conversion ratio: FCR; MLW: Mean live weight (gr), EF: Early fed; C: Fasted.

criterion in meat turkey production. From the obtained
findings, it was observed that the live weight gain was
affected within the first 2 weeks, and in the second
week the fed group had a higher live weight than the
12 hour fasted ones which was statistically significant.

As found in the findings of some other researches,
it was determined that the live weight of the early fed
turkey poults was higher than the live weight of the
fasted group in the first week. This statistically
significant difference in body weight, although
preserved over time, lost its significance at second
week of life in both the summer and winter periods.

Some researchers according to their studies have
made comments that it is possible to bring some
benefits, such as early activation of the digestive tract,
and early development of the immune system may
have come of early access to feed and water. Such
interpretations need more detailed work and analysis.
Intestinal villains are more developed says Noy and
Sklan (2001). The researchers imply that Villus
constructions are more advanced in early fed chicks
which can be considered as a sign of this
development.

In conclusion, it is considered that early feeding of
turkey poultry may provide additional added value for
the animals to start early development and to have
higher live weight in all life stages. Considering that
the digestive systems of these poults are more
advanced, we think that it will be useful to organize
more detailed studies on these issues. It will also be
appropriate and profitable to increase the productivity
of these poults with various practical methods of early
feeding in the hatcheries terms of easy and
economical application.
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Anahtar kelimeler: Ozet. Tarimsal iretimde verim ve kaliteyi artirmak amaciyla yabanci ot micadelesinde
Tibbi ve aromatik bitkiler,  herbisitlerden yogun bir sekilde yararlanilmaktadir. Fakat kullanilan herbisitlerin cevreye ve
ucucu yag, allelopati, insan sagligina olan potansiyel zarari buylk bir problem olarak karsimiza ¢cikmaktadir. Ayrica
biyoherbisit son zamanlarda 6nemi giderek artan organik tarimda kimyasal herbisitlerin kullanilmamasi

yabanci ot miicadelesini zorlastirmaktadir. Bu nedenle yabanci otlarla miicadelede kimyasal
micadeleye alternatif olabilecek, cevre dostu micadele ydntemlerinin bulunmasi dnemli
hale gelmistir. Bu alternatif ydntemlerden biri de aromatik bitkilerden elde edilen ucucu
yaglar gibi allelopatik etkiye sahip maddelerin yabanci otlarin  micadelesinde
kullanilmasidir. Ucucu yaglar pek ¢ok kimyasal bilesenden olusur. Tim bilesenlerin yapisi ve
fizyolojik etkileri benzer degildir. Ucucu yaglarin yapisinda yer alan bilesenlerin herbisit
olarak kullaniimalarina iliskin en basarili sonuclar terpenlerden elde edilmistir. Bu
bilesenlerin etkilerinden faydalanilarak organik tarimda kullanilabilecek cevreye dost
*Sorumlu yazar biyoherbisitlerin gelistiriimesi ¢ok sayidaki arastirici tarafindan da vurgulanmistir. Bu
derlemede aromatik bitkilerden elde edilen ucucu yaglarin yabanci otlar tizerine olan etkileri
incelenerek, ugucu yaglarin yabanci otlarla micadelede kullanilma olanaklarina vurgu
yapilacak ve kimyasal miicadelenin yerini alabilecek alternatif yaklasimlarin yayginlasmasina
katkida bulunulacaktir.

ferit_ozen@hotmail.com

Allelopatic Effects of Some Aromatic Plants Essential Oils in Weed Control

Keywords: Abstract. Herbicides have been used heavily in weed control in order to increase the
Medicinal and aromatic production and efficiency in agriculture. However, use of herbicides has been shown to be
plants, essential oil, have potential damages on human health and environment. Besides, prohibition of the use
allelopathy, of chemical herbicides in organic agriculture makes the struggle with weeds even harder.
bioherbicide Therefore, it is essential that chemical herbicides should be replaced with environmental-
ioherbici . . .
friendly counterparts in weed control. One of these alternative methods could be the use
of essential oils representing allelopathic effects obtained from medicinal and aromatic
plants in the fight against weeds. Essential oils are composed of many chemical
components and not all of them have the same structures and physiological effects. The
most successful results were obtained with terpenes, one of the components in essential
oils, as herbicidal. Development of the environmental-friendly bioherbicides by the making
use of the effects of these components were emphasized by many researchers. In this
review, the herbicidal effects of the essential oils obtained from aromatic plants will be
examined and possible use of essential oils in weed control will be emphasized and we aim
to contribute to approaches replacing the chemical struggle to become widespread.
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GIRiS

Kultir bitkileri gelisme dénemi boyunca verim ve
kalitesini olumsuz yodnde etkileyen birgok faktorin
etkisi altindadir. Bu faktorlerin en dnemlilerinden bir
tanesi de yabanci otlardir. Kultir bitkilerinde bitki
koruma sorunlarindan kaynaklanan kayiplarin yaklasik
yarisina yabanci otlar neden olmakla birlikte, bu kaybin
%10-%90 arasinda oldugu bildirilmektedir (Oerke et
al, 1994; Uygur 2002; Khanh et al, 2005; Thobatsi
2009). Tarimsal Uretimde verim ve kalite artisi yabanci
otlarin etkili bir sekilde kontrol altina alinabilmesine
bagldir. Bu nedenle yabanci otlarin neden oldugu
kayiplari ortadan kaldirmak icin yogun bir sekilde
kimyasal yabanci ot ilaclarina (herbisit)
basvurulmaktadir.  Dinyada  kullanilan  tarimsal
mucadele ilaclarinin yaklasik %50’sini yabanci ot
ilaglari olustururken, bu oran Ulkemizde ise %26
dizeyindedir (Dag ve ark., 2000; Delen et al, 2005).
Yabanci ot miucadelesinde akla ilk gelen ydntem
kimyasal mucadeledir. Bunun baslica nedenleri ise;
kimyasal micadelenin kisa siirede etki gostermesi,
uygulamasinin kolay ve diger yontemlere gore
maliyetinin daha az olmasi olarak siralanabilir
(Radosevich et al, 1997). Fakat yogun ve bilingsiz
herbisit kullanimi birtakim saghk ve cevre sorunlarini
da beraberinde getirmektedir. Ayrica asirn herbisit
kullanimi tarimsal trlinlerde kimyasal birikimine neden
olmakta ve bu Urinlerin ihrag edildigi noktalardan geri
dénmesine neden olmaktadir.

Son yillarda artan cevre bilinci ve tarimsal
mucadelede kullanilan sentetik ilaclarinin insan
saghgina olan olumsuz etkileri nedeniyle yabanci
otlarin micadelesinde kimyasal mucadelenin yerini
alabilecek, insan sagligina ve cevreye zarar vermeyen
yeni yontemlerin bulunmasi énem kazanmistir. Bu
alternatif ydéntemlerden biri de yabanci otlar tzerinde
allelopatik etkiye sahip olan dogal bilesiklerin yabanci
otlarin miicadelesinde kullanilmasidir (Uludag 2006).
Bu alanda ydiritilen calismalarda ise Ozellikle
allelopatik dogal bilesiklerden olan bitkisel kokenli
ucucu yaglar 6n plana ¢ikmaktadir.

YABANCI OT MUCADELESINDE UGUCU YAGLARIN
KULLANILMASI

Allelopati  kelimesi ~ yunanca  anlami  iki
organizmanin aci ¢ekmesi, deger kaybetmesi olan
“allelo” ve “pathy” kelimelerinin birlesiminden
tlremistir. Bir bitkinin sentezledigi biyokimyasallar
veya bitkinin biyolojik ayrnisimi sonucu olusan
maddeler ile baska bitkilerin blylime ve gelisiminin
dogrudan veya dolayli olarak olumlu veya olumsuz

olarak etkilenmesi allelopati olarak tanimlanmistir
(Rice 1984; Gholami et al., 2011; Kwiecinska-Poppe et
al, 2011). Bitkiler tarafindan salgilanan ve allelopatik

etkiye sahip olan kimyasal maddelere ise
allelokimyasal maddeler denilmektedir. Bitkilerce
salgilanan sekonder metabolitlerin cogu

allelokimyasal 6zelliklere sahiptir (Telci 2006; Amini et
al, 2012; Amini 2013; Konstantinovic¢ et al., 2014; Khan
et al, 2010; Soltys et al, 2013). Sekonder metabolitler
genel olarak alkaloidler, terpenoitler ve fenoller olmak
Uzere U¢ temel grupta siniflandirilir (Baydar 2013).
Allelokimyasallarin  herbisit olarak kullanilmalarina
iliskin en basarili sonuglar terpenlerden elde edilmistir
(Duke 1991). Terpenler icerisinde ise en etkili olanlarin
monoterpenler oldugu bildirilmistir (Robinson 1983).
Bitkiler tarafindan sentezlenen en 6nemli sekonder
metabolitlerden biri olan ugucu yaglarin yapisinda yer
alan bilesiklerin de bilylk cogunlugunu terpenler
olusturmaktadir. Bu &zelliklerinden dolayi ucgucu
yaglar son yillarda kimyasal herbisitlere karsi alternatif
allelokimyasal maddeler olarak gosterilmektedir
(Abrahim et al., 2000).

Ucucu yaglar bitkilerden damitma, tliketme ve
sikma gibi degisik yontemler kullanilarak elde edilirler.
Ucucu yaglar hangi yontemle elde edilirse edilsin
ucucu yaglarin cogu uzun sire isik ve hava ile temasa
gectiginde oksidasyon ve polimerlesme ile bozulur
(Baydar 2009; Ceylan 1997). Ugucu yaglar bitkinin tim
organinda bulunabilecegi gibi, sadece tek bir
organinda da yogunlasabilirler. Ucucu yaglar, biberiye,
feslegen, adacayi gibi bitkilerin yapraklarinda bulunan
salgi tlylerinde, kimyon, rezene, kisnis gibi bitkilerin
meyvelerinde bulunan salgi kanallarinda, portakal,
limon gibi turlerin kabuklarinda bulunan salgi
ceplerinde, kara cam, sari ¢am gibi tirlerin govde
kabuklarinda bulunan recine kanallarinda salgilanirlar.
(Handa et al., 2008).

Bitkiler icin temel besin ve yapi maddeleri olmayan
ucucu yaglarin bitkiler tarafindan neden Uretildikleri
kesin olarak bilinememekle birlikte, bazi nedenler ileri
strtlmektedir. Bu nedenlerden bazilari, kotu kokulu
ucucu yadlarnn itici ozellik gostererek bulunduklari
bitkileri hastalik, zararli ve ot-obur hayvanlara karsi
korumalari, guizel kokulu ucucu yaglarin ise cekici
Ozellik gdstererek basta bal arilari olmak tizere pek ¢ok
bdcegi cekerek tozlasmayi saglamalaridir. Ayrica sicak
ve kurak iklim bdlgelerinde yetisen bitkilerin ugucu
yaglarin ucucu olma 6zelliklerinden dolayr u¢ma
aninda serinlik etkisi yaratmalaridir. Bu nedenledir ki,
sicak iklim bolgelerinde serin iklim bdlgelerine gore
daha fazla ucucu yag bitkisi bulunmaktadir (Baydar
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2005). Bunlara ek olarak, ucucu yaglari olusturan
bilesiklerin ~ cogu  antioksidant,  antimikrobial,
antifungal ve antibakteriyel 6zellik gostermeleri (Soylu
et al, 2006; Soylu et al, 2009; Mengiillioglu and Soylu
2012; Sertkaya 2013) ve bitkilerden yayilan ugucu
bilesiklerin cevredeki bitkilerin ¢cimlenme, biyime ve
gelisimini etkileyerek kendileriyle rekabete girmelerini
engellemeleri (Robles et al, 1996) gibi nedenler bu
bitkilerin kendilerini dis faktorlere karsi korumak igin
ucucu yag Urettiklerini distindurtmektedir.

Ucucu vyaglarin ¢imlenme, biylime ve gelisim
engelleyici olarak dogada allelopatik etkilere sebep
olmasi (Reynolds 1987), ucucu yaglarin ayni zamanda
yabanci otlarin mucadelesinde alternatif
allelokimyasallar olabilecegi sonucunu dogurmustur.
Yapilan calismalarda ugucu yaglarin yabanci otlar
Uzerine baslica allelopatik etkilerinin  tohumlarin
¢imlenmesinin engellemesinin yaninda, yabanci otlarin
blyime ve gelismesini yavaslatmasi oldugu
bildirilmektedir (Feo et al, 2002; Barney et al, 2005).
Ucucu yaglarin bu etkilerinin temelinde farkli fizyolojik
nedenler yatmaktadir. Ucucu yaglarin yapisinda yer
alan monoterpenlerin hiicre icine hizli bir sekilde niifuz
ederek hicre i¢i yapilarina zarar vermesi (Abrahim et

al, 2000), bitkilerin krolofil oranini disiirmesi (Kong et
al, 1999), oksijen tiketimini azaltmasi (Penuelans et
al, 1996) gibi etkileri nedeniyle tohum ¢imlenmesi ve
bitki gelisimini engellendigi bildirilmistir. Ayrica hiicre
zarinin yapisini olusturan yag asitleri ve lipitleri ucucu
yaglarin yapisinda bulunan oksijen turevli maddelerin
lipid peroksidasyona ugratmasi ile hiicresel yapilarini
bozdugu bildirilmistir (Scrivanti et al,, 2003).

Ucucu yaglarin yabanci otlar lizerine ¢imlenmeyi,
blylmeyi ve gelismeyi engelleyici allelopatik etki
gOstermesi ve biyolojik olarak dogada sentetik
herbisitlere goére daha kolay parcalanabilme
ozelliklerinin olmasindan dolayi bitkisel kdkenli ugucu
yaglar yabanci ot kontroliinde herbisitlere alternatif
olarak gosterilmektedir. Ayrica her gecen giin dnemi

giderek artan organik tarimda yabanc ot
mucadelesinde kimyasal yabanci ot ilaglarinin
kullanimina izin  verilmemesi, yabanc otlarin
mucadelesinde ugucu yaglar  gibi dogal

allelokimyasallarin  kullanilabilirliklerinin arastiriimasi
Uzerine calismalar yogunlasmistir. Calismalar ile
belirlenen biyoherbisit  6zelligi gdsteren ucucu
yaglarin elde edildigi bitkiler ve bu ugucu yaglardan
etkilenen bitki tirleri Cizelge 1'de verilmistir.

Cizelge 1. Ucucu yag bitkilerinin allelopatik etkileri.
Table 1. The allelopathic effects of essential oil plants.

Ucucu yaglarin elde edildigi bitki tiirleri

Ucucu yaglardan etkilenen bitki tiirleri

Kaynaklar

Salvia officinalis L. (Adacayi), Origanum
onites L (izmir kekigi), Mentha spicata L
(Kivirclk nane), Coriandrum sativum L
(Kisnis), Thybmra spicata L. (Karabas kekik),
Rosmarinus  officinalis L (Biberiye),
Pimpinella anisum L. (Anason), Lavandula
stoechas L. (Karabas otu), Carum carvi L.
(Frenk kimyonu), Foeniculum vulgare Mill.
(Rezene).

Sinapis arvensis L. (Yabani hardal),
Rumex nepalensis Spreng. (Irmak
labadasi), Raphanus raphanistrum L.
(Yabani turp), Alcea pallida Waldst. and
Kit. (Hatmi), Amaranthus retroflexus L.
(Horoz ibigi), Sonchus oleraceus L
(Esek marulu), Centaurea solstitialis L.

(Azirak 2002)

Artemisia vulgaris L. (Misk otu)

Xanthium strumarium L (Blyuk pitrak),
Medicago sativa L. (Yonca), Lolium
perenne L. (ingiliz cimi), Agrostemma
githago L, Amaranthus retroflexus L.
(Horoz ibigi), Cardaria draba (L.) Desv.,
Chenopodium album L. (Sirken),
Echinochloa crus-galli (L) P. Beauv.,
Reseda lutea L, Rumex crispus L
(Labada), Trifolium pratense L. (Cayir
cqull), Trifolium spp. (Ucgiiller),
Triticum spp. (Bugday), Lycospersicon
esculantum L., Brassica oleracea L.,
Daucus carota L., Cucumis sativus L.
(Hiyar), Lepidium sativum L., Medicago
sativa L. (Yonca)

(Onen et al, 2002; Onen and
Ozer 2002)
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Cizelge 1. Devami.
Table 1. Continue.

Ugucu yaglarin elde edildigi bitki tiirleri

Ugucu yaglardan etkilenen bitki tiirleri

Kaynaklar

Eucalyptus citriodora (Okaliptiis)

Cassia odientalis L, Bidens pilosa L,
Avena fatua L. (Yabani yulaf) ve
Ageratum conyzoides L.

(Singh et al, 2002)

Artemisia vulgaris L. (Adi pelin), Mentha
spicata L. subps. spicata (Nane), Ocimum
basilicum L. (Feslegen), Salvia officinalis L.
(Adacayi), Thymbra spicata L. subsp.
Spicata (Zahter)

Artemisia vulgaris L. (Pelin), Xanthium
strumarium L. (Koca pitrak), Medicago
sativa L (Yonca), Lolium perenne
L.(ingiliz ¢imi)

(Onen 2003)

Eucalptus citriodora Hook.

Triticum  aestivum L. (Ekmeklik
bugday), Zea mays L (Misir), ve
Raphanus sativus L. (Turp), Echinochloa
crus-galli L. Beauv., Cassia occidentalis
L, Amaranthus viridis L. Parthenium
hysterophorus L.

(Batish et al, 2004; Singh et al.,
2005)

Syzygium aromaticum L. (Karanfil)

Amaranthus retroflexus (Horoz ibigi),
Chenopodium album (Sirken) , Brassica
oleraceae var. italica (Brokoli)

(Bainard et al., 2006)

Laurus nobilis L. (Akdeniz defnesi)

Triticum aestivum (Ekmeklik bugday),
Zea mays L (Misir), Gossypium
hirsutum L (Pamuk), Amaranthus
retroflexus (Horoz ibigi), Glycyrrhiza
glabra L. (Meyan), Rumex crispus L.
(Labada),  Physalis  angulata L
(Guveyfeneri)

(Cetintas et al, 2006)

Tanacetum  aucheranum, Tanacetum

chiliophyllum var. chiliophyllum

Amaranthus retroflexus (Horoz ibigi),
Rumex crispus (Labada), Chenopodium
album (Sirken)

(Salamci et al.,, 2007)

Origanum acutidens (Zemul)

Amaranthus retroflexus (Horoz ibigi),
Chenopodium album (Sirken), Rumex
crispus (Labada)

(Kordali et al, 2008)

Lavandula spp. (Lavanta)

Lolium rigidum

(Haig et al., 2009)

Ocimum basilicum (Feslegen), Lavandula
angustifolia (Lavanta), Thymus vulgaris
(Kekik), Salvia officinalis (Adacay1), Melissa
officinalis (Ogulotu)

Xanthium strumarium (Pitrak), Phalaris
brachystachys (Kus Yemi), Avena sterilis
(Yabani Yulaf)

(Uremis et al, 2009)

Origanum dubium L. (Kekik), Allium cepa L.
(Sogan), Allium sativum L. (Sarimsak)

Rumex crispus L. (Labada), Amaranthus
retroflexus L. (Horoz ibigi), Sinapsis
arvensis L. (Horoz ibigi), Physalis
angulata L. (Glveyfeneri)

(Aydin ve Tursun 2010)

Cinnamomum zeylanicum L., Lavandula
spp.(Lavanta), Mentha x piperita L. (Nane)

Amaranthus retroflexus L. (Horoz ibigi).
Solanum nigrum L., Portulaca oleracea
L, Chenopodium album L. (Sirken),
Sinapis arvensis L. (Yabani Hardal),
Lolium spp. (Cim), Vicia sativa L.

(Cavalieri and Caporali 2010)
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Cizelge 1. Devami.
Table 1. Continue.

Ugucu yaglarin elde edildigi bitki tiirleri

Ugucu yaglardan etkilenen bitki tiirleri

Kaynaklar

Thymus fallax Fisch. & Mey. (Kekik),
Origanum vulgare L. (Guveotu), Mentha
dumetorum Schult.

Avena sterilis L., Datura stramonium L.
(Boru cicegi), Cucumis sativus L. (Hiyar),
Lactuca sativa L. (Marul)

Milar et al,, 2011)

Artemisia scoparia Waldst. Et Kit

Abutilon theoprastii Medik (Hint Keneviri),
Agrostemma githago L., Rumex crispus L.
(Labada), Sinapis arvensis L. (Yabani
hardal), Amaranthus retroflexus L. (Horoz
ibigi), Chenopdium album L. (Ak kaz
ayag), Lactuca sativa L. (Marul), Lepidium
sativum L. (Tere)

(Yilar et al, 2012)

Rosmarinus officinalis (Biberiye), Salvia
officinalis (Adacayi), ve Origanum onites
(Glveyotu)

Amaranthus hybridus (Melez mancar),
Physalis angulata (Cukurova fener otu) ve
Portulaca oleracea (Semizotu)

(Sahin et al, 2013)

Linum persicum (Acem keteni)

Lactuca sativa (Marul), Raphanus sativus
(Turp)

(Azizi and Fuji 2006)

Eucalyptus globulus (Okaliptis)

Amaranthus retroflexus (Horoz
Portulacea oleracea

ibigi),

(Azizi and Fuji 2006)

Salvia officinalis L. (Adacayi)

Amaranthus retroflexus L. (Horoz ibigi),
Rumeex crispus L., Sinapis arvensis L.
(Yabani hardal), Triticum aestivum var.
GUn91. (Bugday), Helianthus annuus var.
Sirena. (Aycicegi), Cicer arietinum (Nohut)

(Erbas ve ark., 2011a)

Lavandula x intermedia Emeric ex Loisel.
(Lavanta)

Sinapis arvensis L. (Yabani hardal)

(Erbas et al, 2011b)

Thymus vulgaris (Kekik)

Amarathus retroflexus L. (Horoz ibigi),
Portulaca oleracea L., Physalis angulata L.,
Solanum nigrum L. (it Gzimi)

(Uremis ve ark., 2014)

Coriandrum sativum L. (Kisnis), Foeniculum
vulgare (Rezene), Carum carvi (Kimyon),
Cuminum cyminum L. (Yesil kimyon)

Lathyrus annuus (Murdimuk), Vicia

villosa (Yalanc tiylu fig)

(Rahimi et al,, 2013)

Parthenium  hysterophorus, =~ Ambrosia Lactuca sativa L. (Marul) (Miranda et al.,, 2014)
polystachya (Kanarya otu)
Artemisia scoparia Waldst et Kit. Achyranthes aspera, Cassia occidentalis (Kaur et al.,, 2010)
(Sinameki), Parthenium  hysterophorus,
Echinochloa crus-galli, Ageratum
conyzoides.
Carum carvi L. (Kimyon), Coriandrum Alcea pallida Waldst. & Kit,, Amaranthus (Azirak and Kahraman 2007)

sativum L. (Kisnis), Foeniculum vulgare Mill.
(Rezene), Lavandula stoechas L. (Karabas
otu), Mentha spicata L. (Nane), Origanum
onites L. (Guveyotu), Pimpinella anisum L.
(Anason),  Rosmarinus  officinalis L.
(Biberiye), Salvia officinalis L. (Adacayn),
Thymbra spicata L. (Zahter)

retroflexus L. (Horoz ibigi), Centaurea
salsotitialis L., Raphanus raphanistrum L.,
Rumex  nepalensis  Spreng.,  Sinapis
arvensis L. (Yabani hardal), Sonchus
oleraceus L.
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Cizelge 1. Devami.
Table 1. Continue.

Ugucu yaglarin elde edildigi bitki tiirleri Ucucu yaglardan etkilenen bitki tiirleri Kaynaklar

Eucalyptus globulus (Okaliptus) Amaranthus blitoides (Mor darimancari),

Cynodon dactylon (Képek disi)

(Rassaeifar et al,, 2013)

Mentha spicata L subsp. Spicata (Nane),
Laurus nobilis L. (Akdeniz defnesi),
Foeniculum vulgare Mill.(Rezene), Satureja
montana L.(Geyikotu), Origanum onites L.
(Glveyotu), Coriandrum sativum L. (Kisnis)

Rumex crispus L. (Labada), Setaria glauca (Yildinm 2007)
(L) P. Beauv (Yabani dan), Abutilon

theoprasti (L) Medik. (Hatmi), Taraxacum

officinale L. (Karahindiba), Amaranthus

retroflexus L. (Horoz ibigi), Daucus carota

L (Havug), Thlaspi arvense L. (Tarla

akcecicegi), Poa annua L. (Salkim otu),

Chenopodium album L. (Sirken), Avena

sterilis L. (Kisir yulaf)

SONUC

Son yillarda kimyasal herbisitlerin insan sagligina
ve cevreye olan zararlarindan dolayr yabanci ot
mucadelesinde ugucu yaglar  gibi dogal
allelokimyasallarin  kullanilabilirliklerinin - arastiriimasi
Uzerine ¢alismalar yogunlasmistir. Fakat ucucu
yaglarin herbisidal etkileri tGzerine cok sayida calisma
yapilmasina ragmen bu calismalarin cogu laboratuvar
kosullarinda sinirl kalmis ve c¢ok azinda kaltdr
bitkilerine yer verilmistir. Ugucu yaglardan istenen
faydanin saglanabilmesi ig¢in yabanci otlara etki
gOsterirken  kultlr bitkilerine etki gdstermemesi
gerekir. Dolayisiyla ugucu yaglarin direk
kullanimlarindan ziyade ugucu yaglarin bilesenlerinin
belirlenmesi, bunlarin tek baslarina ve sinerjik
etkilerinin  arastinlarak  cesitli  formilasyonlarin
gelistirilmesi ve bu formilasyonlarin yabanci otlar ile
birlikte kultlr bitkileri lzerinde de denenmesinde
fayda vardir. Bunlara ek olarak etkili bulunan
formilasyonlara  kontrolli  salinim  sistemleri
uygulanarak etki sirelerinin artirllmasinda 6nemlidir.
Bu baglamda, daha ¢ok arastirmanin yapilmasi ve
pratikte sonug¢ veren arazi ¢alismalarinin artmasi
gerekmektedir.
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