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ABSTRACT

C4 plants are known as plants with high photosynthesis ability, which can be well
adapted to the sunny regions, and corn/maize is a good example. This study
investigated the effect of diets with different ratios of C4:C3 plant materials on CHg,
COz, and N20 emissions from manure produced by Awassi ewes. The trial compared
the production of greenhouse gases from manures produced by sheep fed diets with
low C4:C3 ratios (Group A—0.95:1) to those fed high C4:C3 plant ratios (Groups B—1:1;
C-1.5:1; D—-2:1). The trial was a randomized design with four groups and each group
contained four sheep (total 16). The main feedstuffs were alfalfa and maize based
combinations with similar nutrient contents. The body weight gain (BWG) and the
feed conversion ratio (FCR) of the sheep were affected by C4:C3 ratio. They increased
in the higher C4 plant-consuming groups, despite similar feed consumption. Manure
components were not affected by the feed ratio, except for N, pH, and Neutral
detergent fiber (NDF). Total diet digestibility of N increased cubically when maize
silage was included (Groups B and D). The use of C3 plants as forage or grain sources
led to increased manure and manure gas production (P = 0.04 and linear effect: 0.03).
Regardless of the C4:C3 ratio, alfalfa increased N20 emissions from manures because
more manure was produced by groups A and C. The temperature, humidity and mold
of the manures were the main causes of the rise in the amount of manure based CO>
in the alfalfa and maize based groups.

Key Words: C3-C4 plants, Gas production, Manure, Methane, Nitrous Oxide

0z

C4 bitkileri glinesli bolgelere iyi adapte olabilen ve yiksek fotosentez yetenegine
sahip bitkiler olarak bilinir ve misir buna iyi bir 6rnektir. Bu ¢alisma farkli oranda C4:C3
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bitkilerinden olusan rasyonlarin ivesi koyunlarinda diski gaz emisyonlarina

This work is licensed under
a Creative Commons
Attribution-Nor
Commercial 40
International License.

(GrOeT]
etkilerini incelemek i¢in yapilmistir. Distk dizeyde C4:C3 (Grup A—0.95:1) oranina sahip rasyonlardan yiksek
C4:C3 oranli (B—1:1; C—1.5:1; D—2:1) rasyonlara kadar degisen gruplarda TMR alan koyunlarin diskilarindan yayilan
sera gazlan karsilastirildi. Deneme her grupta 4 ferdi tekerriir olan ve 4 gruptan olusan (toplam:16) tesaduf
parselleri desenine gore diizenlendi. Rasyonlarda ana faktérler yonca ve misir olmustur. Canli agirhk degisimi ve
yem donusum orani farkli C4:C3 oranlarindan etkilenmistir. Bu degerler benzer yem tiiketimlerine ragmen daha
yuksek miktarda C4 bitkisi tiketen gruplarda daha iyi durumda olmustur. Diski icerigi, N, pH, ve NDF harig
etkilenmemistir. Grup B ve CD’de toplam N sindirim diizeyi rasyona misir silaji dahil edilince artmistir. C3 bitkilerinin
kaba ve konsantre yemler olarak tercih edilmesi hem diski miktarini hem de diskidan yayilan gaz diizeyini
artirmistir(P = 0.04 ve lineer etki = 0.03). C4:C3 oranindan bagimsiz olarak yonca kuru otu Grup A ve C'de hem diski

miktarini hem de digkidan yayilan N2O emisyonunu artirmistir. Ayrica yine C4:C3 oranindan bagimsiz olarak sicaklik,

nem ve kif diskidan CO2 salinmasini 6nemli diizeyde artirmistir.

Anahtar Kelimeler: C3-C4 bitkileri, Sindirilebilirlik, Gaz tGretimi, Diski, Metan, Nitroz Oksit

Introduction

The livestock population has increased in
Turkey over the past 5 years (TUIK, 2016).
This increase has been accompanied by a
large rise in feces output (approximately 120
million tons) per year in Turkey. Manure
directly contributes to N,;O emissions by
stimulating nitrification and denitrification
(Mosier et al., 1998). Although the anaerobic
of livestock

digestion slurry produces

beneficial products, such as biogas, the
production of these products is not yet
economically viable in Turkey.

Ruminants excrete 75 % of the N they
ingest and excess dietary N is mainly excreted
in urine, but feces N excretion remains
relatively constant (Castillo et al., 2000). The
key factor is the content of urea in the urine.
Normally, animals excrete manures via urine
and dung, and their separation is difficult
under normal farm conditions. Strategies to
improve N cycling in the rumen environment
can also lead to lower N0 emissions. Maize
silages are known to have a lower methane
potential compared to grass silage (Lettat et
al.,, 2013). They can also potentially reduce
CHz and N20O in manures.
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High temperatures influence both vyields

and nutritive value, mainly through
differences in the photosynthetic pathways
of C3 plants (for example barley, cotton,
alfalfa, wheat in the current study). C4 plants
photosynthesize two times more than C3
plants. Maize is an important C4 plant and
has a higher growth rate and soluble sugar
contents than other forages because of its
greater photosynthetic activity. The yearly
average dry matter yield per hectare is more
than double that of alfalfa. Furthermore,
maize may be more resistant to global
droughts, which is important in Sanliurfa
Province, which is located in southeast
Turkey and has a fairly long summer season.

Adding plant oil or improving forage
quality by feeding animals with forages that
fiber

carbohydrate contents, such as C4 plants like

contain less and higher soluble
maize and maize silage, can reduce feces
production and GHG emissions caused by
manure (feces and urine). Cotton production
is very important in southeast Turkey, which
means that there is a considerable amount of
cotton oil that could be used in the animal
feed sector. However there is a need for an in

vivo investigation to determine whether
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these oils can be used to inhibit rumen
methanogens, which would reduce manure
emissions.

The aim of this project was to measure
greenhouse gases emissions from manures in
uncovered manure stores and to determine
the effect of different forages and cotton oil
additions on some GHG emissions from
under normal

sheep manures farming

conditions.

Materials and Methods

Research on animals was conducted

according to institutional committee on
animal use (ethical document number: KSU-
2013/08-3). The experiments took place
between 2 and 10 May, 2014 at the Sanliurfa
province in the Southeast Anatolian Region of
Turkey, which lies on 37°9’32.9364 latitude
and 38°47'48.8724 longitude. The mean air
temperature was 25°C, and the warmest
temperature was 29°C. The average humidity

ranged from 52% to 67.5%.

Animals and experimental groups

Sun-dried alfalfa hay was ground in a mill
with 3-5-cm sieves. The other source of
forage was maize silage that had a particle
size of 3—5 cm. The diets were designed to be
iso caloric and iso nitrogenous over 2 weeks.
They contained the same macronutrient
proportions and energy: protein balance
(Table 1).

All ratios were adjusted so that the diets
met the NRC (2007) requirements for sheep
(Levis et al., 2007). Awassi sheep that had an
average live body weight of 49.514.32 kg
were allocated randomly into four groups
based on body weight and they were 2-3
years old and 1-2 months pregnant. A total of

16 adult fat-tailed Awassi ewes Awassi
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females) were divided into the four groups,
which meant that there were four replicates.
There was one ewe per 1.5 x 1.5 m pen. The
animals were housed in individual cages (one
ewe perl.5 x 1.5 m cage) under a protective
roof and had free access to fresh water
throughout the study. They were fed
separately and ad libitum with a total mixed
ration (TMR) containing mixtures of alfalfa
hay or maize silage. The trial measured the
production of greenhouse gases from
manures produced by sheep fed diets with a
low C4:C3 ratio (A-0.95:1) and compared
them to sheep fed with high C4:C3 plant
ratios (B—1:1; C-1.5:1; D-2:1). Maize has a C4
photosynthetic pathway, whereas barley
feeds, wheat bran, cotton oil, and cotton
seed meal are derived from C3 plants. Cotton
seed oil was used as the plant oil source
because the region was a major cotton
production center.

The sheep were fed with diets containing
different ratios of C4 plant derived feeds, such
as maize grain and maize silage (B—1:1 and D—
2:1; Table 1). The variables measured were
total manure production, manure content or its
gas accumulation and methane, carbon dioxide
and nitrous oxide production in manure gas,
dry matter intake (DMI), and the change in
body weight (kg). The experiments, which
included a one-week adaptation period, lasted
for two weeks.

All the sheep were weighed individually at
the beginning, at the start of adaptation period,
at the end of adaptation period, and during the
data collection period. Feed intakes were
measured daily over the adaptation period.
Feed intakes and feed refusals were collected
before the morning feeding and weighed. The
measured intake was the difference between

the total amount of feed offered and refused.
Table 1.Dietary ingredients and chemical composition
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of the total mixed rations
Cizelge 1. TMR rasyonunun bilesimi ve kimyasal
kompozisyonu

C4:C3 A.0.95:1 B.1:1 C1.5:1 D.2:1
Barley

Arpa 1.0 1.8 1.0 1.0
Corn

Misir 48.6 41.6 60.8 59.5
Wheat bran

Bugday kepegi 1.3 359 1.0 17.7
Cotton seed meal

Pamuk tohumu

kiispesi 11.7 11.0 9.0 14.4
Alfalfa hay

Yonca kuru otu 35.7 0.0 28.1 0.0
Corn silage

Misir silaji 0.0 7.0 0.0 6.6
Cotton oil

Pamuk yagi 1.6 2.0 0.0 0.0
Lime stone

Kireg tasi 0.5 0.6 0.0 0.7
Vitamin? 0.1 0.1 0.1 0.1
Total 100.0 100.0 100.0 100.0
DM (%) 89 85 89 85
CP (%) 13.9 13.2 132 13.3
ME (Mcal kg?) 2.5 2.5 2.5 2.5
Ca (%) 0.5 0.3 0.4 0.3

P (%) 0.4 0.7 0.4 0.5
CF (%) 12.0 6.2 10.7 5.1
ADF (%) 14.8 7.7 13.2 6.6
NDF (%) 22.2 219 204 16.6
Ether extract (%) 4.8 5.8 2.9 33
Ash (%) 4.3 3.8 3.9 3.2
C4 ratio (%) 48.6 48.6 60.8 66.10
C3 ratio (%) 51.3 48.7 39.1 33.14

Calculation based on NRC (2007); *: Each kilogram of vitamin—mineral
premix provides vitamin A, 800000 IU; vitamin D3, 100 000 IU;
vitamin E, 3000 mg; Mn, 5000 mg; Fe, 5000 mg; Cu, 1000 mg; Co, 150
mg; |1, 800 mg; and Se, 150 mg; DM: dry matter, CP: crude protein,
ME: metabolic energy, P: phosphorus, CF: crude fiber, ADF: acid
detergent fiber, NDF: neutral detergent fiber.

Manure Sample Collection and Gas Sampling
The urine was not separated from the
feces. Feces and urine were collected during
the data collection period and were weighed
together twice a week. A daily sample was
collected, mixed thoroughly, and kept for dry
matter (DM), total ash, Acid detergent fiber
(ADF), NDF, and total Kjeldahl N analysis. The
nitrogen content was used as an indicator of
N,O emissions. During the collection period,

total feces excretion was measured by
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collecting the feces from a mat laid on the on
the bottom of the sheep pen. The manure
samples from each ewe were collected daily
during the 3-day collection periods and then
weighed (kgday?!). The pH was also recorded.
Special bottles (250 ml) were used to
measure total gas production and they were
connected by their glass neck to the bottles
used to collect the gas. Representative
samples of manure (100 or 150 g) were put in
these bottles and incubated in oven at 45°C
for one hour. Plastic sealed covers were
placed on a side pipe with a piece of parafilm
to prevent gaseous leakage during the
incubation. The manures were kept in sealed
bottles and the gas was sampled three times a
day with syringes that had a sealed cover.
Atmospheric barometers were attached to
these bottles to measure the production of
emitted total gas from manure per hour (g hl).
However, after gas sampling, oxygen was
allowed to enter bottles by opening the top
cover and then the sampling was repeated.
Total gas accumulation was estimated using
the the

barometers and then gas accumulation was

pressure values recorded by
estimated one hour later using the following
formula (Petrucci et al., 2010).
m = PV /RT Equation (1)
where m is total gas (g), P is atmospheric
pressure (paschal), V is volume (cm3), R is the

natural gas constant value, and T is
temperature (K). The temperature and
humidity data were obtained from a

meteorological center every 60 min over 24
hours. The gases were also measured from
manure samples obtained from the total
manure collection to establish the effect of air
temperature and decay on manure release of
CHa, N20O, and CO..
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The CH4, N2O, and CO; contents of these
by gas
chromatography (SRI Instruments - European

samples were measured
Greenhouse Gas Chromatograph (GC) System
Germany). Samples were introduced to the
injection port via plastic syringes. 3 m Hayesep
D packed column was used for CO; and CHs
analysis and 3m Hayesep D column was used
for N2O analysis. Operating conditions for the
GC were as follows: injector temperature 95 °C,
column temperature 85 °C, and detector
temperature 320 - 350 °C for GC.

After drying at room temperature, the other
compositions of the manure samples were
determined according to standard AOAC
procedures (AOAC, 2016). The samples were
dried in an oven at 105°C for dry matter and
then ashed for total ash analysis. NDF and ADF
were analyzed by an “, Macedon, NY, USA)
according to Van Soestet al. (1991). After the
one-week collection period, the manure
samples were kept at room temperature for 7
days and gas sampling was done again to
observe the effects of temperature and fungi
on manures.

Apparent In Vivo Digestibility

In vivo dry matter digestibility and nitrogen
balance data were collected from the feces
produced by the sheep fed on the experimental
diets. All the sheep were used to measure the
apparent in vivo digestibility. The animals were
kept in their pens. Before the in vivo studies, all
the animals received their respective daily
experimental ratios and had free access to
water. Each experimental period lasted for 14
days, which comprised of a 7-days adaptation
to the diets period and 7-days feces collection
period where the total feces was collected as
previously described. Gas sampling was done
on feces collected with urine, and then urine
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was filtered. As the studies were done in
female sheep, it was difficult to separate feces
and urine. Because the feces of the sheep were
in a pelletized structure, the urine was very
small and the effect of urine was very
insignificant.

The experiment was a randomized design.
Data were analyzed by one-way analyses of
variance and significant differences between
means were determined by Duncan’s multiple
range tests (Statistical Package for the Social
Sciences, SPSS, Version: 22.0; 2013). When the
F-test was significant, single degree of freedom
orthogonal contrasts were examined to
determine the linear, quadratic, or cubic
effects of the C4:C3 ratios. This test was also
used to see if there was an interaction that was
not due to the C4:C3 ratio. There were no
linear, quadratic and cubic effects detected for
C4:C3 ratios. Therefore, only the fungi results

are reported in Table 5.

Results and Discussion

The effects of the different diets on the
measured performance parameters are shown
in Table 2. The results show that the C4:C3 ratio
had significantly affected body weight and feed
conversion ratio in all groups. These results
show that the body weight change and the feed
affected
quadratically, and cubically by the maize grain

conversion ratio were linearly,

and maize silage ratios (P<0.01).

The addition of oil generally reduced the
change in body weight gain in groups A and B
and the feed conversion ratio had strong linear
and quadratic effects (P<0.01). This was
particularly apparent in silage-based groups B
and D (Table 2). However the sources of the
forages, oil addition, and the interaction
between oil and forage sources were not
significantly different in terms of feed intake
(P>0.05).
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Table 2. Some performance values in sheep fed with different C4: C3 ratios
Cizelge 2.Farkli C4:C3 oranli rasyonlarla beslenen koyunlarda bazi performans degerleri

Contrasts
C4:C3 A.0.95:1 B.1:1 C.1.5:1 D.2:1 SEM P L Q C
Initial weight (kg) 49.6 48.8 475 50.0 3.0 0.93
Baslangi¢ agirhigi
Feed intake ( kg day™?) 2.0 1.7 1.7 1.8 0.1 0.36 0.24 0.20 0.37
Yem tiiketimi
BWC (kg) -0.4° -0.02  -0.3° 0.5° 0.1 <001 <0.01 0.02 <0.01
Canli agirlik degisimi
FCR -0.2° 0.0° -0.142 0.2° 0.08 <001 <0.01 0.02 <o0.01

Yemden yararlanma

BWC: Body weight change, FCR: Feed conversion ratio, *°° means in the same row with different superscripts differ significantly,
SEM: Standard error of the mean; L: Linear; Q: Quadratic; C: Cubic effects.

There were no significant differences in
DM, ash, and ADF contentsof manure
between any of the groups. There were
significant changesin N, pH, and NDF contents
in the manures (Table 3). Manure pH
increased linearly and quadratically as the C4

plant content in the feed rose. The NDF did not
change linearly as the C4:C3 proportion rose
but it did change quadratically (Q= 0.02) or
cubically (C= 0.05) with the C4:C3 ratio.

Table 3. Chemical compositions of manure and In vivo digestibility (%) of the dry matter and N in the different group

diets
Cizelge 3.Diskinin kimyasal bilesimi ve gruplarda in vivo kuru madde ile N sindirilebilirligi (%)
Contrasts

C4:C3 A.0.95:1 B.1:1 C.1.5:1 D.2:1 SEM P L Q C
DM (%) 46.8 52.4 51.8 51.7 4.8 0.72 0.37 0.26 0.20
N (%) 1.3 1.01% 0.6 1.1%® 0.1 0.05 033 0.04 0.06
Ash (%) 7.5 9.5 12.9 7.9 1.5 0.39 0.51 0.16 0.17
pH 6.52 8.3% 7.9 8.1° 0.4 <0.01 0.03 0.03 0.04
ADF (%) 50.2 51.66 53.4 42.3 2.7 0.16 0.28 0.10 0.17
NDF (%) 58.0%° 63.3° 59.7% 49.4° 2.1 0.05 0.09 0.02 0.05
In vivo digestibilities
In vivo sindirilebilirlik
OM (%) 70.3 68.8 66.7 69.7 3.3 0.86 0.75 0.74 0.86
N (%) 68.7° 68.0° 82.6° 78.2° 2.0 <0.01 0.02 0.04 <001

DM: dry matter, OM: organic matter, SEM: Standard error of the mean; L: Linear; Q: Quadratic; C: Cubic effects

Adding cotton oil to the different C4:C3
ratio diets did not affect OM digestibility
(Table 3) during the data collection phase.
However, total diet digestibility of N increased
linearly, quadratically, and cubically (P< 0.01)
as theC4:C3 ratio rose after the inclusion of
maize silage (Groups B and D).

Finally, daily manure output and total gas
accumulation were affected by the C4:C3
(Table 4)
comparisons were significant for daily feces

ratios because orthogonal

output (P<0.05) or showed a strong trend for
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daily gas consumption against the C4:C3 ratio.
Significant C4:C3 ratio linear effects were
observed (P=0.03) for manure output and
there was a slightly insignificant effect on total
gas accumulation (P = 0.06). Feces output was
higher in sheep fed alfalfa hay in groups A and
C according to the cubic effect results,
although no interaction analysis was
performed between the alfalfa and maize
groups.

The feed ratios had no significant effects on

CH4, COz,and N;O emissions per ml gas
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the manures (P>0.05).
However, there was a small linear downward
trend (P=0.07) in the production of hourly CO;
(mg hour manurel) as the C4:C3 ratio

increased (Table 4). Total GHG emissions,

syringed from

including CO; (slightly tendency) and N,O
(P=0.03), from the daily feces and urine
samples were higher in the alfalfa groups (A
and C) than in the maize silage groups.

Table 4. Manure outputs and GHG gas distribution by the different treatments and GHG emissions from the total

manure samples

Cizelge 4.Diski miktari ve gruplarda toplam diskidan yayilan sera gazi emisyon dagilimlari

Contrasts

C4:C3 A.0.95:1 B.1:1 C.1.5:1 D.2:1 SEM P L Q C
Manure output (g day™) 1102° 87920 10142° 768° 93.0 0.04 0.03 0.14 0.08
Diski miktari g giin™
Total gas (g day m?) 402° 169° 317° 130° 68.9 0.06 0.06 0.15 0.09
Glinliik diskidan ¢ikan
toplam gaz

CHa (ppm ml) 1.6 1.8 1.6 2.0 0.2 0.58 0.40 0.65 0.58

CO2 (ppm ml?) 539 467 494 420 51.2 0.25 0.08 0.24 0.25

N20 (ppm ml?) 11.9 3.4 19.1 11.7 6.1 0.41 063 0.86 041
CHa(mg h'iM) 0.0007 0.0006 0.0006 0.0009 0.0001 0.70 0.59 0.35 0.52
CO2 (mgh*M) 0.52 0.49 0.42 0.40 0.03 0.30 0.06 0.12 0.11
N20, (mg h'* M) 0.004 0.006 0.02 0.009 0.003 0.42 030 0.37 0.42
CHa(ppm T.M1) 636%° 247° 828° 262° 154 0.09 0.12 0.20 0.11
CO2 (ppm T.M1) 217029%® 80498? 265883  54323% 49677 0.06 0.03 0.09 0.04
N20(ppm T.MY) 47945 573° 6079¢ 1529%® 1394 0.03 0.38 0.61 0.03

abcmeans in the same row with different superscripts differ significantly. M: manure, T.M: daily total manure, h: hour; SEM: Standard error of

the mean, L: Linear, Q: Quadratic, C: Cubic effects.

Seasonal variations in gas emissions were
also observed and the results revealed that air
humidity, temperature, and decay also played
an important role because they led to high
fungi concentration in the manure (Table 5

and Figure 1). Carbon dioxide emissions
measured at the end of digestion process
(decaying) ranged from 5000 to 5350 ppm ml?,
which were higher than the first fresh
manures (P<0.01).

Table 5. The effects of fungi on the slurries and the emissions of specific GHG gases from Awassi sheep
Cizelge 5.lvesi koyunlarinin diskilarinda kiiflenmenin bazi spesifik gaz emisyonlarina etkileri

Alfalfa based Maize based P
Yonca bazl Misir bazl
Fresh Moldy Fresh  Moldy SEM  Forages Moldy Forages*Moldy
Taze Kiflii Taze  Kiiflii Kaba Kiiflenm Kaba
Yem e Y*Kiiflenme

CHa (ppm ml™?) 1.6 1.9 1.8 1.7 0.19 0.84 0.69 0.46
CO2 (ppm ml?) 519° 5357° 439° 5062° 90.6 0.16 <0.01 0.42
N20 (ppm ml)  15.5 14.0 8.5 4.2 4.2 0.16 0.62 0.81

Data not shown for the C4:C3 ratio and fat addition because the results were insignificant.
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Figure 1. CO; emissions from manure at different
temperatures
Sekil 1.Farkli sicakliklarda diskidan COzemisyonu

Manure output increased as the alfalfa
concentration increased. Weiss et al. (2009)
suggested that feces output increased as
digestibility, dietary starch concentrations,
and metabolic protein decreased. When
maize silage and starch were included in the
ration, the manure output decreased
significantly. Dried alfalfa is known to reduce
feed digestibility because it increases fiber
content, especially NDF, compared to maize
silages. This result was confirmed by the
reduction in manure NDF content in silage-
based groups (B and D). The NDF didn’t change
linearly, but it changed quadratically or
cubically as the C4:C3 ratio rose. This change
seems to be related to the oil-free diets in
groups Cand D.

In this study, all nutrient digestibility were
not measured in the 16 sheep consuming
maize silage, and alfalfa based diets, but the
results did show that the excessive excretion
of manure in the alfalfa based groups was
caused by a decrease in diet digestibility.
Furthermore, the feed intakes were very
similar in all groups and therefore, the
negative effect of alfalfa on digestibility was
clearer, which suggests that silage feeding is
an important strategy for reducing the
amount of feces produced.

Substituting maize (C4 plant) in the diets up
to 2:1 on a DM basis did not affect specific
manure gas emissions (CHa, CO2, and N»0), but
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linearly (P < 0.01) improved body weight, feed
conversion efficiency, and decreased manure
production. The change in body weight and
the feed conversion ratio were affected
linearly (P<0.01), quadratically (P=0.03), and
cubically (P<0.01), which showed that this
change was due to the alterations in the maize
component and the C4:C3 ratio.

Daily total gas accumulation values
calculated for the manure decreased due to
the higher C4 ratio. Total GHG emissions,
including CO; (slight tendency P=0.06) and
N,O (P<0.05) from daily feces and urine, were
higher in the alfalfa groups (A and C) than for
maize silage. This was mainly due to a
corresponding increase in manure output
from these groups. In this study, it was not
clear whether the CHi, COjand N,O were
from feces or urine. However, the objectives
of the study were to determine specific GHG
emissions from feces and urine together.
Weiss et al. (2009) observed that the amount
of NHs-N produced per gram of manure
decreased as the alfalfa content in the diet
increased because excreted N shifted from
urine to manure. This is important because the
C4 plant, whole-crop maize (Zea mays L.)
silage, is an important dietary component of
intensively managed ruminants and provides
a reliable source of roughage, has high energy
content, and can be consumed in large
guantities in arid regions. However, it is well
known that microbial degradation can lead to
the production of gases that then end up in
the stall air (Czepiel et al., 1996).

According to Caswell and Reed (1976), C4
plants are resistant to bacterial degradation in
vitro because these plants concentrate their
protein in highly-vascularized bundle sheath
cells. Ehleringer and Monson (1993) suggested
that C4 grasses have a lower dry matter
digestibility (DMD) than their C3 counterparts.
In this study, the C4 diets were significantly
more digestible than the C3 diets in terms of
nitrogen (mean in vivo N digestibility of
%80.4), which is probably due to maize energy
efficiency. Sponheimer et al. (2003) suggested
that apparent nitrogen digestibility was higher
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for some species, such as goats, llamas, and
rabbits, if they are fed on C3 grass rather than
C4 grass. However, this experiment did not
investigate these species and grasses. Our
results are for maize, which can be evaluated
as grain or silage rather than as a grass.

The individual values for rumen pH were
not measured and daily mean fecal pH values
obtained ranged from 6 to 8, which are
considered normal for sheep fed on alfalfa or
maize diets. Furthermore, none of the animals
in this study were at risk from ruminal
acidosis. It was expected that the rapid
fermentation of readily available
carbohydrates in maize silages may reduce
ruminal and manure pH. However, this study
showed that a ration combination containing
maize grain and maize silage led to manure
with a higher pH and N. Hassanat et al. (2017)
observed that a decline in manure N excretion
and a shift in N excretion from urine to feces
when corn silages were used in the diet
reduced manure N volatilization.

The results of this study suggest that maize
silages can reduce GHG emission because they
decrease total gas producing fermentative
processes. Furthermore, lower manure
production in silage fed sheep can lead to
lower CH4, CO, and N2O production. It has
been shown that increasing the maize silage
component compared to alfalfa could
contribute to lower manure production and
lower GHG production in extreme climatic
conditions. According to Kissinger et al.
(2007), feed ration choices may affect the
guantity of nutrients in the manure. The
generation of N,O depends on the total
nitrogen content of the manures as well as the
temperature, pH, and Ozin the feces.

Table 3 shows that manures obtained in
this experiment had a variable N content; and
that the greatest differences in manure pH
were observed between the 0.95:1 group and
the other groups. The manures of sheep fed
silage-based diets emitted less total gas, but
the result was insignificant (P=0.07). This was
probably due to the reduction in manure pH
as the C4:C3 ratio increased. Hristov et al.
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(2013) suggested that the inhibition of
nitrification was related to pH and our results
indicate a significant shift in N from N;O to
NHsas the maize silage in diets increased.
Ammonia gas is undesirable on farms, but it is
not a greenhouse gas. Although statistically
significant differences were also observed for
pH; there was also an interaction between
forage and oil addition, and total gas
production. This interaction was probably due
to the quadratic effect because the additional
fat in the cotton oil might have affected rumen
fermentation when it was added to starch-rich
based diets (Chung et al.,, 2011). There is
considerable evidence that clearly shows that
oils are an important carbon source. The
increase in CO; emissions that we observed in
the oil-fed groups may be due to a significant
increase in the carbon load (Table 4). There
was a linear increase tendency in CO;
emissions per hour (P=0.06) in the lower C4:C3
groups and this result may also be related to a
significant carbon loading from the cotton oil
in groups A and B. However, CO, emissions
were higher in groups A and C when the total
manure or fecal matters were measured, and
this is entirely related to the amount of
manure in these groups.

The generation of CHas is closely connected
with a lack of O, in the feed substrate
(Hellebrand et al., 2001). In this study, the CH4
emission was not measured in a completely
closed system. Due to the necessity of
providing normal conditions, the bottles were
always open, except when the manures were
in the bottles during each sampling period.
Wulf et al. (2002) explained that after a field
application of manure, GHG emissions were
dominated by N,O and NHs, whereas CHs was
of minor importance. Ramin and Huhtanen
(2013) predicted that there would be a slight
decrease in CHa production when the crude
protein (CP) concentration in the diet
increased, but concluded that the impact of
dietary CP on CH4 production is quantitatively
small. Mgller et al. (2014) evaluated the effect
of fat level on dairy cow diets, and the manure
composition and methane (CHi) potential
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from manure. The fat was supplied along with
rapeseed in the diet. They found that the fat
level had a significant influence on manure
composition and CHa yield. We found that the
cotton oil level had no significant influence on
manure composition and CHgs yield. This was
probably due to an oxygenated environment.
In our study, after gas sampling, oxygen was
allowed to enter when the bottles were
opened for N2O measurement.

Relationship between air temperature and
GHG emissions

Carbon dioxide releases measured at the
end of digestion process (decaying) ranged
from 5000 to 5350 ppm ml?l, which were
higher than for fresh manures. Manure CO;
concentration did not fall below 5000 ppm ml
!, which was its equilibrium value after it had
been left to digest for two weeks (Figure 1).
Carbon dioxide production in the manures
probably increased after defecation because
carbon emissions are dominated by CHa,
which was probably due to an oxygenated
environment.

Temperature and humidity are the main
factors that lead to a rise in fungi and carbon
dioxide. After the one-week collection period,
the manure samples were kept in a room for 7
days and gas sampling was undertaken to
measure the effect of temperature and fungal
growth on manures. The results revealed that
gas emission varied over time and that air
temperature and decay also played important
roles because they increased the fungi
concentration in the manure (Table 5).

During the sampling period, the average
ambient temperature changed from 26 to
39°C as the manure decayed, but there were
no differences in N;O and CHs production.
Therefore, the temperature and fungi
concentration in the manure stimulated gas
emissions,  especially carbon  dioxide
production (ppm ml?), and the total waiting
time was not related to the forage sources and
cotton oil addition. However, the changes in
CHa and N20O were not significantly different
(Figure 1).
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Under storage conditions, considerably
more CH4 emissions may occur because during
anaerobic fermentation, organic matter is
degraded to CHs. The experimental conditions
were not fully anaerobic and considerably
more O, was available to the manure than
would be expected under storage conditions.
This study showed that methane and carbon
dioxide emissions from manures may be
independent of the rumen environment and
direct inhibition by methane producing
bacteria. Johnson et al. (2000) suggested that
only up to %1 of the CHsemissions from the
excreta of grazing cattle are due to anaerobic
conditions. Therefore in ruminant production
systems, the CH; emissions from animal
excreta are often neglected.

Carbon dioxide emissions from feces
depended on experimental storage conditions
and were highest from moldy manures in the
later stages of the experiment. Although there
have only been a few studies on CHs emissions
from outdoor manures, our results suggest
that manures are not important sources of
methane under outdoor conditions and they
do not pose a risk to the environment.

Replacing corn silage with alfalfa hay as the
forage component in sheep rations can lead to
significant reductions in CO, emissions from
livestock production. According to Hawkins et
al. (2015), this change leads to the capture and
storage of C on the farm. Perennial plants
exploit more soil organic matter in arid
regions, such as the Sanliurfa region. This
means that alfalfa hay can be largely replaced
by maize silages and that this will lead to a
reduction in manure output. Furthermore,
maize will become more important in future
drought-prone areas.

Conclusion

The main objective of this study was not to
promote maize grain and maize silages, but
“to promote the perception about maize as an
important C4 plant against global warming in
the future”. Mitigation of GHG emissions can
be achieved because manure output falls
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when sheep consume maize silage. In
conclusion, CHs production from manure
occurs mainly during storage, and cotton oil

addition does not reduce manure N;O
emissions.
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ABSTRACT

The experiment was designed to investigate the effects of actual stocking density
on the growth performance parameters in Pekin ducks. A total of 240 mixed sex
ducklings were used with stocking densities of 3, 5 and 7 poults m™ during the 42
day growing period. Live weight, live weight gain, feed consumption, feed
conversion ratio, mortality rate and productivity index parameters were
investigated to determine growth performance. As the stocking density decreases,
LW values were found to be increasing visibly after 3 weeks of age (P<0.05), live
weight gain and total live weight values were found to be increasing from the first
week (P<0.05). The achieved total live weight in unit area increased parallel to
increasing stocking density catching the peak at 7 ducklings m” stocking density
(P<0.05). Feed conversion values were found to be increasing in low stocking
density groups from the first week (P<0.05). Therewithal, feed conversion ratio was
found to be increasing with declining stocking density till the third week of age
(P<0.05) but, hereafter this effect disappeared (P>0.05). Mortality occurred in the
trial was found not to be affected by stocking density (P>0.05), whereas by
declining stocking density, productivity index was found to be increasing however in
parallel Live Weight per unit area was also found to be decreasing together
(P<0.05). When a general revision is made from the research, increasing stocking
density has a positive effect on performance parameters of Pekin ducks except total
live weight per unit area.

Key Words: Duck, Stocking density, Live weight, Feed conversion ratio,
Productivity index

0z

Bu calisma, Pekin ordeklerinde gilincel yerlesim sikliginin 6rdeklerin gelisme

performans kriterlerine etkilerini arastirmak (zere gercgeklestirilmistir. Karisik
cinsiyetten toplam 240 6rdek palazi 3, 5 ve 7 palaz m” yerlesim sikhklarinda 42 giin
sireyle yetistirilmistir. Canli agirlik, canli agirlik artisi, yem tiketimi, yem dontsim
orani, 6lim orani ve uretkenlik indeksi yetistirme performansini tespit etmek igin
Gizerinde durulan kriterler olmustur. Dislk yerlesim sikliginin oldugu gruplarda,
ozellikle 3. haftadan sonra canhl agirhk gozle gorilir sekilde yikselmis
(P<0.05), canh agirhk artisi ve toplam canli agirlik ise birinci haftadan itibaren artis
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gostermistir (P<0.05). Birim alandan elde edilen toplam canli agirlik yerlesim sikliginin artisina paralel olarak
artis sergilemis ve en yiliksek seviyesini 7 palaz m yerlesim sikliginda elde etmistir (P<0.05). Yem donisim
oraninin ilk haftadan itibaren yerlesim sikligi diisiik olan gruplarda artis gosterdigi tespit edilmistir (P<0.05). Ayni
zamanda, yem donlstm orani yerlesim sikhginin dislsuyle birlikte 3. haftaya kadar artis gostermis (P<0.05)
ancak, daha sonra bu etkinin ortadan kayboldugu tespit edilmistir (P>0.05). Gézlenen 6lim oraninin lzerinde
galisilan yerlesim sikligi duzeylerince etkilenmedigi tespit edilmis olup (P>0.05), duslk yerlesim sikhklarinda
Uretkenlik indeksi degerinin artis gdsterdigi ancak, buna paralel olarak birim alanda elde edilen toplam canli
agirhgin da dists gosterdigi bulunmustur (P<0.05). Arastirma sonuglari genel olarak degerlendirildiginde,
yerlesim sikhgindaki artisin birim alanda elde edilen toplam canli agirlik degeri disindaki saha performansiyla ilgili

kriterleri olumlu yonde etkiledigi gortlmustir.

Anahtar Kelimeler: Ordek, Yerlesim sikligi, Canli agirlik, Yem degerlendirme orani, Verimlilik endeksi

Introduction

Ducks are easy to grow in comparison to
other poultry species, especially chickens.
They have a higher tolerance to hot, cold and
humid climates and environment (Wright,
2008; Holderread, 2011; Anonymous, 2016a).
During the last decades, duck meat industry
has grown in parallel to the inclination in the
demand for duck meat up to a 2.1 billion and
a total production of 4.0 million tons of duck
meat in 2010 (FAO, 2010). Some hybrid lines
with high productivity have been evaluated
from especially Pekin ducks (Ekarius, 2007).
Pekin duck is an important waterfowl| for the
European Union (EU) market. Ducks are
raised in especially Germany and France
intensively where they are raised extensively
in Poland and some other eastern countries
of EU. As a result of long years of selection to
improve genotype of the ducks for better
field performance and carcass yield hybrid
breeders with high performance and with low
fat have been achieved (Wencek et al., 2012).
After years of selective breeding the new
lines evaluated by using Pekin ducks were
grown by single or two types of feed at first,
achieving 2.00-2.50 kg slaughter weight at 7
weeks of age (Sainsbury, 1980) which was
obtained by 8 544 g feed consumed and a
2.675 feed (FCR) has

conversion ratio
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improved in time as 3 195 g (Leeson and
Summer 1982) and 3 342 g (Knizetova et al.,
1991). Meanwhile it even got better as 2.50
FCR and 3 750 g of live weight (LW) at 42 days
of slaughter age (Holderread, 2011).

The growing period is considered mostly
as 7 to 9 weeks in meat type ducks and this
period is divided into different portions as
starter, growing and finishing. During the first
two weeks starter diets and during 2-7 weeks
as grower and finisher diets are used at the 7
week growing period (Knizetova et al., 1991).

Pekin ducks are told to be growing faster
when they are kept free and given an open
water source to swim (Reiter et al., 1997). In
parallel to industrialization in poultry
production environment controlled closed
houses began to be used since meat type
Pekin duck hybrid lines have been bred. Thus,
ducks could have been raised in high stocking
densities (SD) which are still getting more
Different

researches about

intensive  and  widespread.
outcomes from several
stocking densities effect on performance of
ducks It

reported that with a 5.19 ducklings m™

were encountered. has been
stocking density at 48 days of slaughter age,
mortality (M) was found as 5.20 %, mean live
weight (MLW) was found as 3.35 kg and live
weight gain LWG was found as 60.3 - 81.3 g

day? and total live weight (TLW) was found
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as 17.2 kg m? (Jones and Dawkins, 2010).
From the findings of another research it was
told that with a SD of 6 ducklings m?2andina
growing period of 4 to 11 weeks, final live
weight (FLW) was reported to be 3 111 g
(Mucha et al.,, 2014). In another research
where a SD of 6.7 ducklings m™? was used, the
LW of 57.5 g increased up to 3 518 g in males
and 3 433 g in females giving a mean of 3 476
g in 49 days achieving an FCR of 2.47, feed
consumption of 8.24 kg and a LWG of 69.9 g
1 2017). Another
researcher outlined that the ducks’ LW
performance were found to be in SDs of 6, 9
and 12 duckling m?Zas 1785 g, 1768 gand1
692 g respectively at 42 days of age (Isguzar,
2006).

At 10 weeks of age at 2, 4, 6 and 8
ducklings m™ SDs; FLW were found to be 2
137 g, 1 996 g, 1 824 g and 1 567 g; feed
consumption were found to be 5 567 g, 4 339
g, 3961 g and 3 637 g, and FCRs were found
to be 5.10, 4.39, 4.27 and 4.68 respectively in
2015).
Another research was conducted twice with
10 200 mixed sex ducklings and 5 000 mixed
sex ducklings with 5, 6, 7, 8 and 9 ducklings

day~ (Steczny et al,

a research (Ahaotu and Agbasu,

m™2 SD effect was put on trial at 14 - 42 days
of rearing period, where the stocking
densities were 13, 15, 17, 19 and 21 birds m™
for the first two weeks. From the findings of
this trial LW and LWG were found to be
affected significantly (P<0.01), but FCR and M
were found not to be affected by SD (Xie et
al., 2014).

From the findings of an experiment
conducted on Pekin ducks (SM3) evaluating
the effects of sex on performance the
ducklings were kept under SD of 6.7 ducklings
m?, the HLW 57.5 g increased to 3 476 g LW
at 49 days of age with FCR of 2.47, feed
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consumption of 8.24 kg and LW of 69.9 g
were achieved (Steczny et al., 2017).

The outcome of an experiment have
stated that SD had significant effect on LW
and LWG by groups of 17.0, 20.3, 23.6, 26.9
and 29.9 kg LW m (P<0.01). Nevertheless,
FCR and M were found not to be affected by
SD (Xie et al., 2014). From the findings of
another research conducted 4 and 8 ducks m
2 thigh and breast yield were found to be
declining in high SD (Osman, 1993).

In another research FCR was found not to
be changing by SD changes (Ahaotu and
Agbasu, 2015).

EU basic published
(Anonymous, 1999) and it was advised to
keep the ducks at 23.5 kg m2 SD to achieve
LW of 3.35 kg (Defra, 2007). Nevertheless,
the detailed information about the point is

standards were

still unclear. In the light of the researches
mentioned, this experiment was conducted
to evaluate detailed information about the
effects of actually applied SDs on field
performance of Pekin ducks.

Material and methods

Equipment used in the trial

Day old, mixed sex (50 % male, 50 %
female) 240 Grimaud Star 53 Pekin ducklings
which were obtained from a private duck
meat production company founded in Bolu
were used in the experiment. All the data
obtained about the field performance of
ducklings were measured and collected in the
research and development (R&D) house of a
private duck growing facility.

There were 12 trial pens and 3 back-up
pens housing compensatory birds in occasion
this
environment controlled R&D house. The R&D

of mortality in fully  automatic

house was heated by 4 pieces of 3 000 W
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electric oil radiator heaters (Flavel Rl 3 000M,
Turkey) and ventilated by a total of three
tunnel fans, including 2 minimum ventilation
fans with a flow of 1 100 m> h™ (Bahcivan BPP
30, Turkey) and one cooling fan with a flow of
4 500 m> h* (Bahcivan BSM 400, Turkey)
specially built for the volume of the R&D
house to achieve minimum ventilation and
cooling when needed.

In this research, as performance criteria
live weight (LW) and feed consumption were
primarily treated. LW measurements were
done for the first 3 weeks by an (£ 1 mg)
analytical scale (Radwag AS 220.R2, Radwag
Balance Scales, Poland), and afterwards with
a normal (£ 1 g) scale (TEM TNT 015D,
Turkey) every week.

Trial design
The stocking densities used in the trial
were decided to be as 3, 5 and 7 ducklings m ~

2 done

from former researches as
summarized to achieve better up-to-date
results about general performance of Pekin
ducks. The day old ducklings were weighed
upon arrival at the farm’s R&D house and
then placed in the pens with an area of 4 m?
according to the trial plan achieving 3, 5 and
7 ducklings m™ SD randomly achieving 12, 20
and 28 ducklings per pen. 4 replicates for
each treatment group were organized. Pan
feeders with a capacity of 10 kg feed and
duck and broiler nipple drinkers (3 nipples 50
cm™ pipeline) connected to individual water
tanks pre-partitioned for easy measurement
of water consumption were used in every
single trial pen individually. The pens were
2x2 m in dimensions. The lighting system of
the house consisted of 12 led bulbs standing
on each trial pen achieving a 75 lux maximum
illumination at the beginning of the rearing

period dimmed after 1* week to 30 lux and
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kept till the end of the rearing period. For the
first 3 days of life lights were on and
hereafter darkening was applied for 30
minutes per day and the dark period
increased by 30 minutes every day till the
dark period reached 10 hours at 23" day and
kept that way till the end of the rearing
period. The temperature of the rearing house
for the growing period was 32 °C at the
beginning and decreased by 0.5 °C every day
till 20 °C is reached at day 25 and kept till the
end of the rearing period. The R&D house
built
especially for the R&D house to keep the

automation control system was

intra climate stable, controlling heaters,

ventilation system, cooling system and
lighting as well during the whole production

term.

Rearing period

The total rearing period was divided into
two main periods as 0-2 weeks as starter
period and 3-6 weeks as the growing
(grower) period. The ducks were given
specially made feed formulated
Grimaud Star Broiler Duck catalogue
(Anonymous, 2016b). The first 2 weeks the
ducklings were given Starter feed and during

from

3-6 weeks (second period) the ducks were
given grower-finisher diet ad-libitum (Table
1). The feed used in the trial was obtained
from a special feed cooperation of a private
company founded in Bolu.

In the experiment, to obtain actual LW
values from the treatment groups, the poults
were individually numbered by plastic special
leg tags with numbers from 1 to 240. By the
data obtained, weekly live weight gain (LWG)
and total live weight (TLW) which is the total
live weight obtained at the end of the rearing
period per unit area at were calculated. In
this experiment the weekly consumed feed
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amount was calculated by extracting the
amount of feed left in the feeder from the
total amount of feed put in the feeder
weeklong. From these data, total FCR and
FCR were

weekly calculated by feed

consumption values (Formula 1).

Formula 1. The FCR calculation formula is as
follows (Anonymous, 2014).

Esitlik 1. Yem Doénisiim Orani (YDO) formiilii
asagidaki gibidir (Anonymous, 2014).

Feed Consumed, Yem

FCR, Yem Déniisiim Tiiketimi

Orani = Live Weight, Canli Agirlik

Table 1. The nutrient specifications of the feed used in
. .. ©
the experiment (Beypilic- Yem).
Cizelge 1. Denemede kullanilan yemlerin besleme
degerleri (Beypilig:© Yem).

Grower
Starter -
Baslangic Biytitme
15 day, giin
0-14
davs. gin Slaughter,

¥s g Kesim
Metabghc Energy 5900 3100
kcal kg
Crude Protein,
Ham Protein % 200 17.2
Crude Cellulose,
Ham Seliiloz % 4.00 4.05
Crude Fat,
Ham Yag % 4.13 5.81
Crude Ash, Ham Kiil % 6.33 6.33
Lysine, Lisin % 1.00 0.80
Methionine, Metiyonin % 0.55 0.40
Calcium,
Kalsiyum % 1.00 0.90
Phosphorus,
Fosfor % 0.72 0.65
Sodium,
Sodyum % 0.16 0.17
Vitamin A, IU 12000 12000
Vitamin D3, IU 5000 5000
Manganese, 120.0 120.0
Mangan mg kg
Zinc, Cinko mg kg 110.0 110.0
Copper, Bakir mg kg 16.0 16.0
lodine, iyot mg kg™ 1.50 1.50
Selenium, Selenyum mg kg 0.30 0.30
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Feed consumption and feed consumption
per duckling values were also calculated from
these data. Mortality was observed in the
pens and daily, weekly and total mortality
(M) rates were calculated. To ensure the
effect of SD effect on the birds at the trial
pens
immediately a replacement duckling was

after any mortality occurred,

added to the pen in place of the dead
duckling with same LW from replacement
pens which were also built with smaller
dimensions in the R&D house representing
every SD.

At the end of the rearing period, gathering
all the data acquired from the research
Index (PI) calculated

Productivity was

(Formula 2).

Formula 2. Formula used to calculate Productivity
Index (PI) (Anonymous, 2014).

Esitlik 2. Uretkenlik indeksi (Pl) hesaplanmasinda
kullanilan formiil (Anonymous, 2014).

Livability, Yasama Giicii
(%)x LW, Canli Agirhk (kg)
Age, Yas (day, giin) x FCR,

Yem Dénlisiim Orani

Pl, Uretkenlik
indeksi =

Statistical analyses

The trials were arranged in the design of
random parcels and the statistical analyses of
the data acquired from the experiment were
made by SPSS 22.0 statistical software
2013). The data the
experiment were tested for homogeneity of

(Anonymous, of
variance at first and as they were found to be
homogeneous they were put on detailed
statistical analyses. In the experiment the
statistical analyses of the treatments and the
differences between the treatment groups’
mean values were analyzed by Analyses of
Variance (ANOVA) to obtain if there is any
important difference between the treatment
groups. To obtain if there is any important
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difference between the groups, Tukey Test
was applied. The data obtained from the
experiment were given as Means * Standard
Error of the Means (M + SEM).

Results and Discussion

From the findings of the experiment, when
the effect of SD on LW was investigated the
LWs at the end of the rearing period were
found to be 3263 + 74 g, 2 726 + 24 g and 2
117 + 43 g at SDs of 3, 5 and 7 ducklings m™
respectively at 42 days of age. From the 1%
week of age, the differences between the
groups started to show up and after 3 weeks
of age became clearer. It can be told that
conversely to decreasing SD, ducklings’ LW
increases and the maximum LW was found at
3 ducks m™? SD (Table 2). Therefore, with
regard to LW, the differences between the
trial groups were found to be statistically
important after 3 weeks of age (P<0.05).

The LW values achieved from the research
were in line with the reported LW of some
other researches (Leeson and Summer, 1982;
Kinizetova et al., 1991), also found to be
than LW by
researchers (Sainsbury, 1980; Isguzar, 2006;

higher reported some
Ahaotu and Agbasu, 2015) and also lower
than some others (Jones and Dawkins, 2010;
Holderread, 2011; 2014;
Steczny et al., 2017).

A similar situation was seen when LWG

Mucha et al,

and FLW (final live weight) values were
investigated to evaluate LW data more
the 1% week LWG
decreased as the increasing FLW in contrast

elaborately. From
to increasing SD and the differences were
found to be statistically important (P<0.05).
Withal, considering final total live weight
per unit area (TLW) it was clearly seen that
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the TLW was increasing parallel to increasing
SD, taking its peak value at 7 duckling m?SD
(P<0.05).

Numerical differences between LW values
of the treatment groups were found to be
visible after 3™ week of age and also it was
found that with decreasing SD LW values
(P<0.05).
Consequently, LWG and TLW values were

were found to be increasing
also found to be increasing after 1st week
(P<0.05). Those data obtained from the
research is in line with other researchers’
work (Osman, 1993; Xie et al., 2014; Ahaotu
and Agbasu, 2015; Steczny et al., 2017). SD
conditions implemented in this experiment
were within the suggested SD levels of EU
standards (Anonymous, 1999; Defra, 2007)
and achieved results were detected to be in
line with other researchers (Jones and
Dawkins, 2010; Xie et al., 2014).

It was clearly seen that there was a
difference between the groups in terms of
feed consumption and FCR in relation to SD
(Table 2). After the 1% week of age, both
weekly feed consumption (WFC) and total
feed consumption (TFC) were found to be
increasing in contrast to decreasing SD and
the differences between the groups were
found to be important statistically (P<0.05).

The outcome of the research about feed
consumption were found to be higher than
the ones found in some other researches
(Ahaotu and Agbasu, 2015), where they were
found to be lower than the outcome of some
others (Leeson and Summer, 1982;
Holderread, 2011; Steczny et al., 2017). In
contrast FCR values were found to be lower
than the FCR values achieved by other
researchers (Sainsbury, 1980; Leeson and
Summer, 1982; Holderread 2011; Ahaotu and
Agbasu, 2015; Steczny et al., 2017).
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Table 2. The effects of SD on field performance of Pekin ducks. (Mean + SEM).
Cizelge 2. Yerlesim Sikliginin (YS) Pekin érdeklerinin saha performansina etkileri (Ort + OSH).

Stocking Density (SD) ducks m”
Yerlesim Slkhgi, ducks m?

3 5 7 p Value

Live Weight, g duck™ per pen
Canli Agirlik, bélme basi g érdek™
Initial Weight 51+1 5241 5241 0.753
Baslangi¢ Agirligi
1. Week, hafta 255+6 251+4 245+ 4 0.399
2. Week, hafta 632 + 27 675+ 14 606 + 21 0.119
3. Week, hafta 1358 + 17° 1219 + 14° 1123 +32° 0.000
4. Week, hafta 2096 + 31° 1795 + 16° 1504 + 30° 0.000
5. Week, hafta 2805 + 54° 2310+32° 1730 + 34° 0.000
6. Week, hafta 3263 + 74° 2726 +24° 2117 £ 43° 0.000
Live Weight Gain, g day'1
Canli Agirhik Artisi, g gUn'l
1. Week, hafta 29+1° 28 +0° 28+0° 0.013
2. Week, hafta 42 +1° 45 + 0° 40 +0° 0.000
3. Week, hafta 62+1° 56 +0° 51+1° 0.000
4. Week, hafta 73+1° 62+0° 52+0° 0.000
5. Week, hafta 79 +1° 65+0° 48 £0° 0.000
6. Week, hafta 76 £1° 64+1° 49 +1° 0.000
Total Live Weight (TLW), kg m”
Toplam Canli Agirlik, kg m?

9.79 £0.22° 13.63+0.12° 14.82 + 0.30° 0.000

abc

Similarly, FCR values were also found to be
increasing after 1°* week of age in contrast to
decreasing SD taking its peak value at 3
duckling m™ SD was identified. Therewithal, it
was found that the differences between the
groups were statistically important for the
first (P<0.05) the
differences were statistically not important.

3 weeks afterwards

Those results obtained from the research
were found to be in line with the results of
other researches (Xie et al., 2014; Ahaotu and
Agbasu, 2015).

Pl values of the treatment groups were
calculated to evaluate LW, LWG and FCR
together.

values all Investigating the PI

values, it was found that Pl values increased
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The differences on the same line with different superscript letters are statistically important (p<0.05).

as the SD decreased taking the peak Pl value
at 3 ducks m™SD (P<0.05).
Whereas, by decreasing SD,
identified to be
(P<0.05), nevertheless the mortality rates

PI
increasing in opposition

was

were found not to be changing with SD
(P>0.05). These gathered data were found to
be in harmony with the results reported by
other researchers (Xie et al., 2014).

Examining the weekly mortality (M), it was
seen that the mortality rates were increasing
in parallel to increasing stocking density.
the
treatment groups were found not to be

However, the differences between

statistically important (P>0.05).



Table 3. The effect of SD on feed consumption and FCR in Pekin ducks. (Mean + SEM).
Cizelge 3. Yerlesim Sikliginin Pekin érdeklerinde yem tiiketimi ve yem dénlisiim oranina etkileri (Ort + OSH).

Eratalar and Okur, 2018. Harran Tarim ve Gida Bilimleri Dergisi, 22(3):316-325

Stocking Density (SD) duckling m”
Yerlesim Sikligi, ducks m?

3 5 7 p Value

Feed Consumption, g duckling'1
Yem Tiiketimi, g érdek™
1. Week, hafta 368 + 26° 298+ 7° 217 £ 4° 0.000
2. Week, hafta 743 + 53° 601 + 14° 438 + 8° 0.000
3. Week, hafta 1117 + 80° 905 + 21° 659 + 23° 0.000
4. Week, hafta 1329 + 95° 1076 + 25° 784 + 14° 0.000
5. Week, hafta 1485 + 106° 1203 + 28° 876+ 15° 0.000
6. Week, hafta 1635+ 117° 1324 +31° 964 + 17° 0.000
Total, Toplam 6677 + 477° 5406 + 125° 3938 + 69° 0.000
Total Feed Consumption (TFC), g per duckling
Toplam Yem Tiiketimi, g érdek™
1. Week, hafta 368 + 26° 298+ 7° 217 £ 4° 0.000
2. Week, hafta 1111 + 79° 899 + 21° 655+ 12° 0.000
3. Week, hafta 2228 +159° 1804 + 42° 1314 +23° 0.000
4. Week, hafta 3557 + 254° 2880 * 66° 2097 + 37° 0.000
5. Week, hafta 5042 + 360° 4082 +94° 2973 £ 52° 0.000
6. Week, hafta 6677 +477° 5406 + 125° 3938 + 69° 0.000
Feed Conversion Ratio (FCR)
Yem Déniistiim Orani
1. Week, hafta 1.442 +0.088° 1.186 + 0.020° 0.885 + 0.018° 0.000
2. Week, hafta 1.761 +0.127° 1.334 +0.044° 1.085 + 0.033° 0.001
3. Week, hafta 1.643 +0.130° 1.479 +0.017° 1.172 +0.024° 0.006
4. Week, hafta 1.698 +0.126 1.604 +0.042 1.396 +0.029 0.061
5. Week, hafta 1.799 £ 0.128 1.767 £ 0.029 1.72140.056 0.804
6. Week, hafta 2.046 +0.140 1.984 +0.045 1.863 £0.058 0.390
Productivity Index (PI)
Uretkenlik Indeksi

375.20 + 30.60° 327.72+8.18% 271.60 + 12.80° 0.015

abc

Table 4. The effect of SD on Mortality in Pekin ducks (Mean + SEM).

Cizelge 4. Yerlesim sikliginin Pekin 6rdeklerinde 61iim oranina etkileri (Ort + OSH).

The differences on the same line with different superscript letters are statistically important (p<0.05).

Stocking Density (duckling m™)

Yerlesim Sikligi (6rdek m™)

3 5 7 p Value
Mortality (M), %
Olim Orani, %
1. Week, hafta 0.00 £ 0.00 0.00 £ 0.00 0.89 £ 0.89 0.405
2. Week, hafta 0.00 £ 0.00 0.00 £ 0.00 0.89 £ 0.89 0.405
3. Week, hafta 0.00 £ 0.00 0.00 £ 0.00 0.89 £ 0.89 0.405
4. Week, hafta 0.00 £ 0.00 1.25+1.25 0.89 £ 0.89 0.608
5. Week, hafta 0.00 £ 0.00 1.25+2.50 1.79+1.03 0.419
6. Week, hafta 0.00 £ 0.00 1.25+2.00 2.68+1.71 0.345

abc
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The differences on the same line with different superscript letters are statistically important (p<0.05).
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Conclusions

The study was conducted to evaluate the
appropriate stocking density for Pekin ducks
(Star 53 line) in a closed system, broiler type
rearing house where wood shavings were
used as litter material and without swimming
access to the birds.

The LW was found to be adversely
affected by increasing SD as found to be 3
263+74g,2726 24 gand 2117 £43 g at
SDs of 3, 5 and 7 respectively.

In addition LWG was also found to be
negatively affected by increasing SD where
the outcome was determined as 76 £ 10 g, 64
+ 10 gand 49 + 10 g at SDs of 3, 5 and 7
ducklings m% seriatim.

Controversially the TLW (total
weight produced m™) were identified to be

kg live

increasing with increasing SD. The results
were as 9.79 £ 0.22 g, 13.63 £ 0.12 g and
14.82 £ 0.30 g at SDs of 3, 5 and 7 ducklings
mZin order.

Even the feed consumption and TFC were
found to be increasing with increasing SD, the
change in FCR was found to be unimportant
statistically stating that the change in feed
consumption and TFC may not be taken into
consideration at the point of feed conversion.
Further economical calculations and trials
should be made to obtain more detailed data
about this point to evaluate the relevance of
these values.

Productivity index values seem to be
declining with increasing SD. The results were
as 375.20 + 30.60 g, 327.72 + 8.18 g and
27160 £ 12.80 g at SDs of 3, 5 and 7
ducklings m? in order. The mortality was
found to be similar in all trial groups.

As the findings of the
generally evaluated, it can be concluded that
with SD effects field

research are

an increase in
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performance criteria positively except PI.
From the results of the experiment it can be
total
individual

reported that with increasing SD,

production increases where
performance decreases. Therewithal, field
performance and Pl should be taken into
consideration and paid attention, and the
optimum SD should be verified by more
detailed,

including

larger scaled research done

economical evaluation, meat

quality and carcass parameters as well.
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(074

Bu calismada kiraza anag¢ olarak kullanilan ve/veya kullanilacak olan bazi
genotiplerin RAPD molekiler markir yontemi kullanilarak genetik akrabaliklarinin
belirlenmesi amaglanmistir. Yirmi farkli kiraz anacinin (9 adeti kus kirazi) genetik
benzerliklerinin belirlemesinde 16 farkli RAPD primerinin kullanildigi ¢alismada, 16
primerden 92’si polimorfik olmak Uzere 109 bant elde edilmis ve ortalama
polimorfizm orani %84.40 olarak belirlenmistir. Elde edilen bulgulara gore kiraz
anaci genotipleri arasindaki genetik benzerlik 0.60-0.95 arasinda degismis olup en
distk benzerlik % 60 ile SL64 genotipi ile diger tipler arasinda, en yiksek benzerlik
orani ise %95 ile Kus Kirazi-3 ve Kus Kirazi-4 genotiplerinden elde edilmistir. Elde
edilen dendograma gore li¢ ana grup olusmus olup, birinci grup Kus Kirazi-2 (KK2),
Kus Kirazi-6 (KK6), Kus Kirazi-7 (KK7) ve Kus Kirazi-8 (KK8) yer almistir. ikinci grupta
Kus Kirazi-3 (KK3), Kus Kirazi-4 (KK4), Kus Kirazi-5 (KK5), Kus Kirazi-9 (KK9), Kus
Kirazi-10 (KK10), idris ve diger yabanci anaglar yer almistir. Uglincii grupta sadece
SL64 genotipi yer almistir. Elde edilen bulgular RAPD molekiler markir tekniginin
kiraz anaclari arasindaki genetik iliskilerin belirlenmesinde etkin bir ara¢ olarak
kullanilabilecegini gostermektedir.

Anahtar Kelimeler: Prunus avium L., Kiraz, Anag, Genetik gesitlilik, RAPD

ABSTRACT

This study was conducted to determine genetic releationships among cherry
rootstocks used and/or to be used with RAPD molecular markers. Genetic
simalarities among 20 different cherry rootstocks (9 of them were Kus Kirazi) were
assessed through 16 different RAPD primers and 109 bands were obtained of which
92 were polymorphic. Polymorphisms ratio was determined as 84.40%. Present
findigns revealed that genetic similarity among cherry rootstocks varied between
0.60-0.95 with lowest similarity between SL64 and other accesions (60 %) and the
greatest similarty between Kus Kirazi-3 and Kus Kirazi-4 accesions (95 %). Resultant
dengrogram had three groups with Kus Kirazi-2 (KK2), Kus Kirazi-6 (KK6), Kus Kirazi-
7 (KK7) and Kus Kirazi-8 (KK8) nested in the first group; Kus Kirazi-3 (KK3), Kus Kirazi-
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4 (KK4), Kus Kirazi-5 (KK5), Kus Kirazi-9 (KK9), Kus Kirazi-10 (KK10), Idris and other foreign rootstock accessions
nested in the second group and SL60 alone nested in the third group. It was concluded based on present findings
that RAPD marker system could be used as an efficient tool to determine genetic reletionships among cherry

rootstock accesions.

Key Words: Prunus avium L., Cherry, Rootstock, Genetic diversity, RAPD

Giris
Ulkemiz, bitki cesitliligi ve bitki genetik

bir
genetik

kaynaklar acisindan dinyada o6nemli
Ulkemizdeki
cesitlilige, sahip oldugumuz farkh ekolojik

konuma sahiptir.
kosullarin 6nemli etkileri vardir. Bitki genetik
cesitliliginin fazla olmasi llkemiz tarihinde
meyvecilik kiltlirind de énemli bir konuma
getirmistir (Ercisli, 2004). Bunlar arasinda
Ozellikle sert cekirdekli meyveler genetik
cesitlilik agisindan 6nemli bir paya sahiptir.

Sert c¢ekirdekli meyveler, Rosaceae
Familyasi, Rosaidea alt familyasinda yer
almaktadir (Rehder, 1940). Bu meyve

turlerinin igerisinde kiraz (Prunus avium L.)
onemli bir yere sahiptir. Anavatani Glney
Kafkasya, Hazar Denizi civari ve Kuzey Dogu
Anadolu olan kirazin (Eris ve Barut, 2000)
yetistiriciligi gliniimizde, Avrupa’nin hemen
hemen tamaminda, Afrika’nin iliman iklime
sahip kuzey bolgelerinde,
batisindaki
denizine yakin Ulkelerde, Giiney ve Kuzey

Ortadogu’nun

Ulkelerde, Anadolu, Hazar
Amerika’da olmak Uzere diinyanin iliman
iklim kusaginda yer alan bir ¢ok Ulkesinde
oldukca yogun bir sekilde yapilmaktadir
(Ozcagiran ve ark., 2003; Ozbek, 1978).
Anavatani olmasinin getirdigi avantaj, kiraza
Turkiye'de genis bir yayilma alani saglamistir
(Ercisli, 2004).

Prunuslar  birbirlerine  ana¢  olarak
kullanilabilmektedir
Aldwinckle, 1983).

ana¢ sec¢imi, meyve kalite ve Uretimini

(Cummins ve

Modern meyvecilikte

etkileyebileceginden uzun vadede oldukga
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onemlidir (Ognjanov ve ark., 2012; Turkoglu
ve ark., 2012). Anaglar, asilama ve ¢ogaltimin
kolay yapilmasinda, ara anag kullanarak anag
kalem uyumsuzlugunu ortadan kaldirmada,
hasat ve hasat sonrasinda meyve kalitesinin
belirli

adaptasyon, hastalik ve zararlilara dayanim

devamliligi, toprak sartlari, iklime
gibi 6zel amacglar dogrultusunda secilmelidir
(Rom ve Carlson, 1987; Webster, 2001).
Anac¢ Uretimi tohumdan yapiliyor ise, bu
tohumlar ya kiltlir bitkilerden yada yabani
bitkilerden elde edilmektedir (Ercisli ve ark.,
2006; Mratanic ve ark., 2012).

Kus kirazi adi verilen, kiglik ve bazen aci
meyvelere sahip yabani kirazlar kirazlara
ana¢ olarak kullanilmaktadir (Ercisli, 2004).
Karadeniz Bolgesinin orman kenarlarinda ve
nadiren de sik karisik ormanlarda, fertler,
kiicik gruplar veya siralar halinde kus kirazi
Genellikle rakimi
bu

rakimlara
2003).

mahlep anaglari

agaclari bulunmaktadir.

dustk alanlari tercih eden tdriln
fertlerine, UGlkemizde 1700 m’li
kadar rastlanabilmektedir (Yaman,
Kus kirazi anagclari, ile
kiyaslandiginda daha vyuzlek kokli bitkiler
meydana getirmesi ve taban suyu, agir
topraklarda kullaniimasi yoninden oldukca
on plandadir. Ayrica cgesitlerle asi uyusmasi
oldukga iyidir (Ozgagiran ve ark., 2003).
Genetik

karakterizasyonun da molekiiler markirlarin

kaynaklarin  toplanmasi ve

kullanimi biyuk kolayliklar saglamaktadir.

Morfolojik ozellikler, germplasmlarin

olusturulmasinda  yaygin bir  sekilde
kullaniimaktadir. Ancak ¢evrenin etkisi,
disik kahtima ve polimorfizme sahip
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olmalarindan dolayi oldukca sinirli kalmaya
baslamistir (Smith ve Smith, 1992). DNA
markirlarinda ise bdéyle bir kisitlama s6z

konusu degildir. DNA markirlari  yakin
genotipler arasindaki ayrimin
belirlenmesinde oldukga kullanishdir.
Molekiler markirlarin  farkh tipleri farkh
urinlerde genetik cesitliligin

belirlenmesinde yaygin olarak kullaniimakta
olup ancak her teknigin kendine 06zgl
Ustinlikleri mevcuttur (Kafkas ve ark., 2008;
Pavlovic ve ark., 2012).

Kus kirazlari ve kiraz anaglarinin sinonim
ve anonim olarak bircok tiiri mevcuttur.
Cevresel sartlarin bitkilerin dis gériintslerine
olan etkisinden dolayi molekiler ¢alismalarin
Molekdler

bitkinin
genomlarinda ve organellerin de tespit

onemi gittikce artmaktadir.

markirlar  birgok  canli  ve

edilerek kullanilmaktadir (Lagercrantz ve
ark., 1993). Rastgele primerler kullanarak
PCR’dan Uretilen RAPD DNA markirlarinin
gelisimi DNA polimorfizminin belirlenmesi
icin yeni bir firsat saglamistir (Welsh ve
McClelland, 1990; Williams ve ark., 1990).
RAPD analizleri seftali anaglarinda (Lu ve
ark., 1996), elma (Landry ve ark., 1994), erik
(Ortiz 1997),
(Warburton ve Bliss, 1996), papaya (Stiles ve
ark., 1993), zeytin (Fabbri ve ark., 1995),
mango (Schnell ve ark., 1995), badem (Pinar

cesitleri ve ark,, seftali

ve ark., 2015) gibi bircok meyve tiiriinde

genetik cesitliligin belirlenmesinde

kullanilmistir.
Bu calismada Egirdir Meyvecilik Arastirma
Enstitlisi  meyve

genetik kaynaklar ve

deneme parsellerinde yer alan farkli kus

kirazi genotipleri ile bazi kiraz anacglar
arasindaki genetik akrabaliklarinin RAPD
markir sistemiyle belirlenmesi

amaclanmistir.

Materyal ve Metot

Bitki Materyali

Calismada 20  farkl kiraz  anaci
kullanilmistir (Cizelge 1).

Materyallere ait DNA o6rnekleri Egirdir

Meyvecilik Arastirma Enstitisd Muduarluga
kiraz genetik kaynaklar parselinden temin
edilmistir.

Cizelge 1. Calismada kullanilan kiraz anaglar
Table 1. Cherry rootstocks used in the study
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No  Anag No Anag
Rootstock Rootstock

Al KUS KiRAZI 2 (KK2) All WEIROOT 158
A2 KUS KIiRAZI 3 (KK3) Al2 SL64
A3 KUS KIiRAZI 4 (KK4) A13  PHL-A
A4 KUS KIiRAZI 5 (KK5) Al4 GM-61
A5 KUS KiRAZI 6 (KK6) Al5 GISELAS
A6 KUS KiRAZI 7 (KK7) Al6 PHL-B
A7 KUS KiRAZI 8 (KK8) Al17 TABEL/EDABRIZ
A8 KUS KiRAZI 9 (KK9) Al8 MAXMA 14
A9  KUSKIiRAZI 10 (KK10) A19 IDRIS
A10 MONTMORENCY A20 GISELA-6
DNA izolasyonu

Kiraz anaglarindan alinan geng
yapraklardan DNA izolasyonu CTAB

metoduna gore yapilmistir (Doyle ve Doyle,
1990). DNA
spektrofotometre (BioTek Instruments, Inc.,

konsantrasyonlari

Winooski, VT, United States) ile ol¢ilmis ve
ornekler TE (10 mM Tris-HCI, 0.1 mM EDTA,
pH 8.0) soltsyonu kullanilarak hazirlanmistir.

Hazirlanan DNA’lar -20 °C muhafaza
edilmistir.

PCR Analizleri

Yirmi adet kiraz anaci genotipinin

adet
RAPD primeri (Meleunova ve ark., 2004,

benzerliklerinin  belirlenmesinde 16
Tenzer ve Gessler, 1997; Tenzer ve Gessler,
1999; Sierotzki ve ark., 1994) kullanilmis olup,
PCR bilesenleri toplam hacim 15 pl olacak
sekilde 2 ul DNA (20 ng), 1.5ul 10xPCR Buffer,
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0.2 pl Tag DNA polymerase (5u/uL), 1 pl dNTP
(2.5mM), 1.5ul MgCl, (25 mM), 2 ul 10 mM
RAPD primer 6.8 ul H,0 olarak hazirlanmistir.
PCR 94°C 3 dk Dbaslangic
denaturasyonun ardindan 35 déngiide 94 °C 1
dk, 38°C 45 sn, 72°C 2 dk ve daha sonra final
uzama icin 72°C 10 dk olarak kullanmistir. PCR
drinleri 1X TAE buffer igerisinde % 2’lik agaroz

kosullari,

jelde elektroforez yapilmis ve etidium bromid

ile boyandiktan sonra jel goriintileme

(KODAK) (initesinde gorintilenmistir.

Veri Analizleri

Agaroz jel elektroforezi ve gorintileme
islemi sonrasinda elde edilen gorintilerde
bant varligi durumunda (1), yoksa (0) ve
amplifikasyon olusmamis ise (9) rakamlari
NTSYS bilgisayar
kullanilarak elde edilen veriler

verilerek  skorlanmistir.

programi
degerlendirilmistir. Dice metoduyla benzerlik
matriksi olusturularak, UPGMA metoduna

gore kiraz anaglarinin dendogrami

olusturulmustur. Ayrica calismada kullanilan
her bir

markir igin toplam bant sayisi,

polimorfik bant sayisi ve polimorfizm orani da

belirlenmistir. Polimorfizm orani
hesaplanirken (Polimorfik Bant sayisi X 100 /

Toplam Bant sayisi) formlu kullaniimigtir.

Bulgular ve Tartisma

Cahsmada kullanilan 16 farkh primerden
sayllari 3 ile 10 arasinda degisen bantlar elde

edilmis ve bant alinamayan primere
rastlanilmamistir. Toplamda 92’si polimorfik
olmak Uzere 109 bant elde edilmistir.

Polimorfik bantlar 200 bp ile 2200 bp arasinda
degisiklik gostermistir. En yiksek bant sayisi,
OPHO4 primerinden (10 adet) elde edilirken en

disik bant sayisi ise D07 ve E15
primerlerinden (3 adet) elde edilmistir.
Polimorfizm orani incelendigi zaman ise

ortalama polimorfizm % 84.40 olup, en yiiksek
polimorfizim orani OPHO4, OPN11, M2, D07,
E15 (% 100) primerleri ile elde edilirken en
diisiik polimorfizm orani ise OPG17 primeri (%
50) ile elde edilmistir (Cizelge 2).

Cizelge 2. Calismada kullanilan RAPD primerlerin adi, baz dizilimi, polimorfik bantlarin uzunlugu (P.B.U), polimorfik
bant sayisi (P.B.S), toplam bant sayisi (T.B.S) ve polimorfizm orani (P.O)
Table 2. The RAPD primers used in this study s name, base sequence, the length of the polymorphic band (P.B.), the

number of polymorphic bands (P.B.S), the total number of bands (T.B.S) and polymorphism rate (p.o.)

Primer Sequence P.B.U P.B.S T.B.S P.O_(%)
OPGO03 5" GAGCCCTCCA3 300-1200 9 9 100.0
OPGO05 5’ CTG AGA CGG A 3’ 250-1500 7 9 77.7
OPG17 5" ACGACCGACA 3 600-1500 4 8 50.0
OPHO4 5" GGAAGTCGCC 3 700-2000 10 10 100.0
OPN11 5" TCG CCG CAAA 3 250-2000 8 8 100.0
M2 5" GCCACACACA 3 700-1000 6 6 100.0
RAPD1 5"ACGCAGGCAC3 450-1500 5 6 83.3
P49 5" GTACCAGTGA 3 200-2200 3 5 60.0
FO4 5’ GGT GAT CAG G 3’ 400-1300 6 7 85.7
RO1 5" TGC GGG TCCT 3 250-1200 4 7 57.1
TO7 5" GGCAGGCTG T 3’ 300-1500 6 7 85.7
ul19 5" GTCAGT GCG G 3’ 300-1500 8 9 77.7
D07 5" TTGGCACGG G 3’ 500-1200 3 3 100.0
E15 5" ACG CACAACC?3 300-1500 3 3 100.0
FO1 5" ACG GATCCTG 3’ 300-1500 7 8 87.5
ul10 5" ACCTCGGCAC3 300-1500 3 4 75.0
Toplam 92 109 84.4
Ortalama 5.75 6.81
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Bu calismada genetik benzerlik orani 0.60-
0.95 Elde
dendograma goére ¢ ana grup olusmus

arasinda degismistir. edilen
vebirinci grupta Kus Kirazi-2 (KK2), Kus Kirazi-
6 (KK6), Kus Kirazi-7 (KK7) ve Kus Kirazi-8
(KK8) yer almistir. ikinci grupta Kus Kirazi-3
(KK3), Kus Kirazi-4 (KK4), Kus Kirazi-5 (KK5),
Kus Kirazi-9 (KK9), Kus Kirazi-10 (KK10), idris
ve diger yabanci anaclar yer almistir. Ugiincii
grupta sadece SL64 genotipi yer almistir(Sekil
1).

Cai ve ark. (2007) tarafindan yiritilen bir
calismada 23 kiraz cesidi arasindaki genetik
benzerlik iligkileri RAPD markirlari kullanilarak
% 68 olarak

ark. (2008)
tarafindan yapilan bir baska calismada ise 14

arastirilmis ve polimorfizm

belirlemistir. Demirsoy ve

kiraz ¢esidinin RAPD markiri ile analizi
yapilarak % 64 oraninda polimorfizm elde
RAPD

markirlari ile kira¢ anaglarinda elde edilen

edilmistir. Calismamizda kullanilan
polimorfizm orani bu g¢alismalara goére daha
yuksek bulunmustur.

Galismada 9 adet kus kirazi anacinin kendi
aralarinda ve diger anaclar arasindaki genetik
benzerlikleri  incelenmistir.  Kus  Kirazi
genotipleri 2 ana gruba ayrilmis ve 1. grupta
Kus Kirazi-2, Kus Kirazi-6, Kus Kirazi-7 ve Kus
Kirazi-8 yer alirken, ikinci grupta ise Kus
Kirazi-3, Kus Kirazi-4, Kus Kirazi-5, Kus Kirazi-9
ve Kus Kirazi-10 yer almistir. Kus kirazi
genotiplerine en yakin olarak idris yer
almistir. Kus kirazi genotipleri arasinda en
yiksek benzerlik orani Kus Kirazi-2 ve Kus
Kirazi-3 genotiplerinde belirlenmistir (0.95).
Muhtemelen bu genotipler ayni bdlgeden
secilmistir. Kus Kirazi genotipleri arasinda en

disik benzerlik ise Kus Kirazi-6’dan elde

edilmistir. Diger yabanci anaclar
incelendiginde ise SL 64 anaci en uzak genotip
olarak (0.60) vyer alirken Gisela-5 ve
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Tabel/Edabriz 0.80 benzerlik
oraniyla ayni grupta yer almistir. PHL-A ve

genotipleri

PHL-B genotipleri ise yabanci anag genotipleri
arasinda en yuksek benzerlige sahip olmakla
birlikte Montmorency, Gisela-6, Weiroot 158,
GM 61, ve Maxma 14 ile ayni grupta yer
almiglardir (Sekil 1).

(2013)
Karadeniz ve Orta Karadeniz bolgesinden

Ko¢ ve ark. tarafindan Bati
selekte edilen kiraz icin ana¢ potansiyeline
sahip 41 mahlep, 30 visne ve 110 kiraz tipi ile
yuritilen ¢alisma s6z konusu genotipler
bakimindan standart
PHL-A, Maxma 14,
Montmorency, Weiroot 158, Gisela 5, Gisela

morfolojik o6zellikler
klonal ana¢ olan
6, ve SL 64 ile kiyaslanmistir. Toplamda 42
UPOV o6zelligi hem klonal anaglarda hem de
selekte edilen tiplerde degerlendirilmistir.
Genotiplerin hepsinde morfolojik analizlere
gore her bir genotip bir digerinden ayirt
edilmistir. Dendogram 11 alt gruptan olusan
8 ana gruba ayrilmistir. ilk grup 4 alt gruptan
olusmus olup, Gisela 5, Gisela 6 ve Maxma
14 gibi 14 klonal anaci igeren 175 genotipi ile
birlikte yer almistir. ikinci grup 08C056, PHL-
A, 158
genotipinden olusmustur.

Weiroot ve Montmorency

Diger 6 grup
sadece SL 64 klonununda icinde bulundugu
diger genotiplerden olusmustur. Yine Kog ve
Bilginer (2013) 88 kiraz, 16 visne, 9 mahlep
genotipini yetistiriciligi yapilan kiraz cesitlere
belirlemek

ana¢ olarak kullanimini icin

Samsun ilinden selekte etmislerdir.
Morfolojik 06zellikler benzer klon anaglari
Elde edilen

veriler PCA (principal component analysis)

kullanilarak karsilastirilmistir.

analizi kullanilarak analiz edilmis ve toplam
varyasyonu % 70.37 olarak belirlenmistir.
7 grup
belirlenmis ve Gisela 5, Gisela 6, Maxma 14

Olusturulan dendogramda ana

ayni grupta yer alirken, Weiroot 158 ve PHL-A
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ayni grupta yer almiglardir. Montmorency
klon anaci ise s6z konusu c¢alismada segilen
genotipler arasinda yer almistir.
calismada SL 64 nolu genotip ise ayri grupta

yer

Ayni

almistir. Bu ¢alismada elde edilen

bulgularla bazi farkliliklar olmasina ragmen
genetik benzerlik agisindan benzer bulgular
elde edilmistir. Elde edilen farkli bulgular
ile  kullanilan  markir

morfolojik  veriler

sisteminden kaynaklanmis olabilir.

KK2

[ KK7
L KK3

KK6
KK3
KK4

o

—KK5

[——KK9
L xxwo

IDRIS

MONTMOR
GISELAG6
WEIROOT

R M
PHLB

GM61

MAXIMAL

| GISELAS

L TABELED

SL64

071 074

Coafficient

034

Sekil 1. Bazi kiraz anaglarinin RAPD markirlariyla analizi sonucu elde edilen dendogram
Figure 1. Dendogram of obtained results from analysis with RAPD markers in some cherry rootstocks

Diger taraftan Ozyurt ve ark. (2013) Tokat

yoresinden sec¢mis olduklari 29 Prunus
mahaleb L. genotipinin genetik iligskisini 15
adet ISSR markori ile belirlemisler ve SL 64
genotipini referans olarak kullandiklarinda
s6z konusu 29 Prunus mahalep L. genotipinin
hepsinin genetik olarak birbirinden uzak
oldugunu rapor etmislerdir. Dolayisiyla bu
calismada da SL 64 genotipi 20 anag genotipi
arasinda en uzak genotip olarak yer almistir.
Yine Ulkemizde 8 Simple Sequence Repeat
(SSR) primeri kullanilarak CAB6P, Maxma 60,
Maxma 14, PHL-C, SL 64 ve daha oOnce
tanimlanmamis anaclar arasindaki genetik
cesitlilik incelenmistir. SSR primerleri ile
toplam 42 allel belirlenmis ve butiin alleller
Elde

iken

bulunmustur. edilen

0.79

polimorfik

heterozigotluk beklenen
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heterozigotluk 0.58 olarak belirlenmistir. S6z
konusu calismada SL 64 ve Maxma 14 ayni
grupta yer almasina ragmen disik benzerlik
oranina sahip olmuslardir (Erogul ve Cakir,
2015). Fakat bu calismada SL 64 ve Maxma
genotipleri farkli gruplarda yer almislardir.
Bunun nedeni ise vyine kullanilan markir
sistemleri elde edilen polimorfik bant sayisi
olabilir. Tarkoglu ve ark. (2012) Karadeniz
Bolgesi’'nden toplanan 40 mahlep genotipini
karakterize etmek icin SSR analiz yontemi
Elde edilen 40

mahlep genotipi icin genetik iliskilerinin farkl

kullanmuslardir. sonuclar

oldugu ve genetik farkhiligin 0.05 ile 1.00
degisiklik
belirlemiglerdir. SSR sonuglarina gére genetik

arasinda gosterdigini

olarak benzer genotiplerin olmadigini rapor
etmislerdir.
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Lisek ve ark. (2006) 3 farkl kiraz anaci olan
PHL-A, PHL-B ve PHL-C genotiplerinin genetik
RAPD markirlar
etmisler ve RAPD tekniginin 3 kiraz anaci

benzerliklerini ile test

arasindaki benzerliklerin ortaya

konulmasinda etkili bir yontem oldugu beyan

etmislerdir.  Acunalp (2012) tarafindan
Isparta-  Egirdir  Meyvecilik  Arastirma
Enstitisi’den temin edilen 45 kiraz

genotipinin kapsamli genetik tanimlanmasina

yonelik vyapilan c¢alismada ¢esitler arasi
benzerlik oranlari bulunarak, sinonim ve ayni
cesitler belirlenmistir.

Lisek ve Rozpara (2009) tarafindan ISSR
teknigi kullanarak 18 visne cesidi (Prunus
cerasus L.) ile 24 kiraz ¢esidi ve 9 adet anacin
genetik benzerligini incelemisler ve en yiksek
(% 71.2)

etmislerdir. Visnede % 50.7 ve kirazda ise %

polimorfizim anaclardan elde
39.5 elde etmislerdir. Calismaya gore visne
cesitleri ve kiraz anaglari arasinda genis bir
genetik cesitlilik goézlemlenmistir. En blylk

farklihk Gisela ve F12/1 anaglari arasinda elde

edilmistir.  Lisek ve Rozpara (2009),
Prunus’larin farkh tirleri arasindaki
genotiplerin  etkisinden  dolayr  bunun
muhtemel oldugunu belirtmistir. Anaclar

arasinda en yliksek benzerlik Gisela ve PHL
Bu
¢alismada kullanilan PHLA ve Gisela 5 anaglar

serileri  arasinda  gbzlemlenmisgtir.
arasinda oldukga biytk farkhligin olmasi ve
farkli gruplarda yer almasi bakimindan ayrica
anaclar arasindaki farkhliklarin yiiksek olmasi
s6z konusu ait

bakimindan calismaya

bulgularla uyum icerisindedir.

Sonug¢

Yiuritidlen bu calismayla diinyada kiraz
Uretiminde oldukca 6nemli bir konumda olan
Ulkemizde, kirazlara anag¢ olarak kullanilan
kullanilabilecek bazi

ve/veya genotiplerin
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genetik olarak birbirine benzer veya farkh
oldugu RAPD molekiiler markir yontemi ile
belirlenmistir. Calismada 2 adet kus Kiraz
genotipi genotip
belirlenememistir. kirazi

haricinde benzer

Batilin kus
genotipleri ile idris genotipi diger kiraz klon
Sonug calismada

genotipler arasinda genis bir varyasyon elde

ayrilabilmistir. olarak,

edilmistir.  Sonuglar genetik kaynaklarin

korunmasinda olduk¢a vyararli olmasinin

yaninda, melezleme c¢alismalarinda avantaj
saglayabilir niteliktedir. Ayni zamanda ¢ogur
anaclar ile fidan Gretimi yapilirken rastgele
sec¢ilmis tohumlarla Uretim yapmak yerine
genetik olarak benzerlik gésteren materyalle
fidan Uretimi yapmak yerinde ve dogru bir
tercih olacaktir. Ayrica mevcut c¢alismanin
sonuglari RAPD molekiler markir yonteminin

kiraz anaci genotiplerin benzerligin

belirlenmesinde oldukga kullanigli bir ydontem
oldugunu gostermistir.
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(074

Bu calisma, ‘Red Globe’ liziim gesidinin sogukta muhafazasi lzerine farkl dozlarda
UV-C 1sini uygulamalari ve etanol buhar pedlerinin tekli veya kombinasyonlarinin,
ticari olarak kullanilan kiikurt dioksit (SO,) jeneratori ile karsilastirilmasi amaciyla
yurattlmustir. Calismada, uygulamalar sonrasinda salkimlar MAP torbalarda
paketlenerek 0-1°C ve %90-95 oransal nemli soguk hava deposunda 3 ay sire ile
muhafaza altina alinmistir. Depolama sirasinda aylik olarak, suda ¢6ziinebilir kuru
madde icgerigi, titre edilebilir asit miktari, toplam fenolik madde miktari, toplam
antosiyanin miktari ve antioksidan kapasite, salkim iskeleti rengi, clrlklik gelisimi
ile dis goriinis gibi fiziksel ve kimyasal parametrelerde meydana gelen degismeler
incelenmistir. Elde edilen sonuglara gore, depolama siiresi arttikga tGziim kalitesinde
kayiplar meydana gelmistir. Uygulamalara bagli olarak biyokimyasal bilesiklerde
derim degerine gore muhafaza sonunda artis veya azalis seklinde dalgalanmalar
gorilmiustir. Kontrol uygulamasinda depolama siiresi sonunda gorilen gurtklik
gelisimleri onemli diizeyde artmis ve pazarlanamaz seviyeye ulasmistir. Bunun
yaninda, 90 gilinlik depolama periyodu sonunda Uzim kalite ozelliklerinin
korunumu agisindan en basarili uygulama SO, uygulamasi olmus ve bunu UV-C 1 +
Antimold 60 uygulamasi izlemistir.

Anahtar Kelimeler: Uziim, Muhafaza, Etanol, UV-C, MAP

ABSTRACT

In this study, the effects of alone or combination treatments of different doses of
UV-C irradiation and ethanol vapor pads on cold storage cv. Red Globe grape were
compared with commercially available SO, generator. Clusters were packaged in
MAP bags and kept in 0-1 ° C and 90-95% relative humidity cold air storage for 3
months after treatments. Monthly changes in physical and chemical parameters
such as water soluble solids content, titratable acid content, total phenolic content,
total anthocyanin content and antioxidant capacity, cluster skeleton color, decay
development and appearance were investigated during storage. According to the
results obtained, grape quality losses occurred along with increasing storage
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periods. Depending on the treatments, there are fluctuations in the biochemical compounds as the increase or
decrease at the end of storage compared to the skin value. At the end of the storage period, the decay
developments in control treatment increased significantly and reached to non-marketable levels. However, at
the end of storage period, the most successful treatment for preserving of grape quality properties was the SO,
treatment, followed by UV-C 1 + Antimold 60 treatment.

Key Words: Grape, Storage, Ethanol, UV-C, MAP

Giris

Uziim  klimakterik dusiik
fizyolojik aktiviteye sahip bir meyve tiri olup,
iki
onemli faktor bulunmaktadir. Bunlardan ilki

olmayan,

derim sonrasi muhafazasini sinirlayan
Uzdmlerden su kaybinin meydana gelmesi ve
ikincisi Gzim tanelerinin patojenlere karsi
duyarlihk gostermeleridir (Tirkben, 2010).
Botrytis cinerea’nin neden oldugu kursuni kif
¢lruklidglu Gzdmin muhafazasini sinirlayan
Bu hastalik

fiimigasyon

bir mantari hastaliktir.

SO,
edilmeye calisiimaktadir
2001).
olarak uygulanan yontem; Uzim kasalarinin

onemli

derim sonrasinda ile
yapilarak kontrol
(Séylemezoglu, GUnumuizde ticari
ozel olarak Uretilmis polietilen bazh belirli
oranda gaz ve su buhari gecirgenligine sahip
Modifiye Atmosfer Poseti (MAP) igerisine
konulmasi ya da Gzim kasalarinin igerisine
SO,
pedleri ve bu kasalarinda MAP igerisine
konularak 0-1°C sicaklik ve % 9015 oransal

iceren

uygulamasi icin sodyum metabisilfit

nem soguk hava  deposuna
yerlestirilerek muhafaza edilmesi seklindedir.

SO, uygulamalari bazi tGzim cesitlerinde
kaliteyi olumsuz yonde etkileyebilmektedir.
Uziim muhafazasi esnasinda asiri miktardaki
SO, tanelerde agarmaya, salkim iskeletinde
kahverengilesmeye neden olmaktadir
(Séylemezoglu, 2001). Ayrica tanede kalan
SO, (>10 mg/kg)

tiketicilerde reaksiyonlara

kalintilarinin bazi

alerjik neden

oldugu distnidlmektedir. Bu nedenle birgok
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Ulkede SO, uygulamalarina sinirlamalar
getirilmistir (Tlrk ve Doruk, 1992).
Yas meyve ve sebzelerin muhafazasi

sirasinda dayanimi artirmak ve c¢urlimeleri

onlemek amaciyla ¢esitli  ¢evre dostu

uygulamalarin kullanimi son yillarda 6nem

kazanmigtir.
Bircok gida maddesinde dogal olarak
bulunan etanol genelde emniyetli olarak

kullanim statlisiinde bir bilesik olarak kabul
iyi
kullanimina

edilmekte olup, imalat uygulamalari

icerisinde izin  verilmektedir
(Dentener ve ark., 1998). SO, kullanimina
alternatif olarak degisik Uzim gesitlerinin
muhafazasinda MAP (Martinez-Romero ve
ark,. 2003; Artes-Hernandez ve ark., 2004)
veya MAP+etanol (Litchter ve ark., 2002;
Chervin ve ark., 2003; Lurie ve ark., 2006;
Sabir ve ark., 2006; Sabir ve ark,. 2008) gibi
uygulamalar kullaniimistir.

Gunlmuzde derim sonrasinda meyve ve
sebzelerde, 0Ozellikle muhafaza oOmdrlerini
uzatmak amaciyla, birgok farkl 1sin uygulama
de Bu

yontemlerden en yaygin olarak kullanilanlari,

yontemleri kullaniimaktadir.
iyonize radyasyon uygulamalari ve UV-C isini
uygulamalaridir. Duslik dozlarda UV-C 1sin
etkilerde
bulunmamaktadir. Bu nedenle bu teknigin

uygulamalari Uriine  zararh

gidalarda  ylizeysel dezenfektan olarak

kullanimina Amerika Birlesik Devletleri Gida
ve ila¢ Birligi (Food Drug Agency, FDA)
tarafindan izin verilmistir (Kasim ve Kasim
2007).

UV  isinlarni sebzelerde

meyve ve
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clirimelere sebep olan mantarlarin

gelisiminin engellenmesinde, kimyasal
maddelerin niifus edemeyecegi yerlere kadar
girerek mikroorganizmalara ulasabilmektedir.
Ayni  zamanda patojenlere karsi meyve
kabugunda direng saglayacak antimikrobiyal
bilesiklerin birikimini de tesvik etmektedir
(Stevens ve ark., 1996). Farkli calismalarda
UV-C uygulamalar ciriklik etmenlerinin
azaltilmasi ve kalitenin korunmasi amaciyla
kullanilmistir (Nigro ve ark., 1998; Akbudak ve
Karabulut, 2002; Bal ve Kok, 2008; Keskin ve
ark., 2015).

Bu SO,
alternatif olabilecek derim sonrasi UV-C isin
klasik
yonteminden farkh olarak etanol pedleri ile
tekli

uygulanarak Red Globe

arastirmada, uygulamasina

uygulamasi ve etanol daldirma

yapilan uygulamalarin veya
kombinasyonlari
Uzim cesidinin  sogukta muhafaza siresi

uzatilmaya ¢alisilmistir.
Materyal ve Yontem

Arastirmada kullanilan Red Globe Uziim
cesidine ait salkimlar Tekirdag ili Stileymanpasa
ilgesi’nin Mengen mevkiinde yer alan Uretici
bagindan temin edilmistir. 10.09.2016 tarihinde
derimi yapilan salkimlarda ayiklama yapildiktan
sonra asagida belirtilen uygulamalar yapilmistir.

1. Kontrol
MAP paketleri (FreshPlus) icine salkimlar
yerlestirilerek paketlenmistir.

2. SO, uygulamasi
MAP posetleri
jeneratori (g/kg) yerlestirilmistir.

icerisine bir adet SO,

3.UV-C1
UV-C 1sin uygulamasinda her biri 2.5 cm
¢apinda, 88 cm uzunlugunda 30 W ¢ikigh, 254
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nm dalga boyunda isik yayan, 6 adet lamba
(Philips-Holland) kullanilmistir (Nigro ve ark.,
1998). Uygulama kabininin (60x100x100 cm) alt
ve Ust kismindaki lambalar ile 4 dakika sire ile
50
Uygulama

cm mesafeden yapilmistir.

MAP

uygulama

sonrasi  salkimlar ile

paketlenmistir.

4. UV-C2

UV-C isin uygulamasinda 8 dakika siire ile 50
cm mesafeden uygulama yapilmistir. Uygulama
sonrasi salkimlar MAP ile paketlenmistir.

5. Antimold 60 uygulamasi

Her bir pakete icerisine 6 gram alkol iceren
birer adet ped (Freund Co.Ltd., Tokyo, Japonya)
konulmus ve MAP ile paketlenmistir.

6. Antimold 80 uygulamasi

Her bir pakete igerisine 8 gram alkol igeren
adet
paketlenmistir.

birer ped konulmus ve MAP ile

7. UV-C 1 + Antimold 60 uygulamasi

UV-C 1 uygulamasi yapilmis olan salkimlar
Antimold 60 pedleri ile birlikte MAP icerisinde
paketlenmistir.

8. UV-C 1 + Antimold 80 uygulamasi

UV-C 1 uygulamasi yapilmis olan salkimlar
Antimold 80 pedleri ile birlikte MAP icerisinde
paketlenmistir.

9. UV-C 2 + Antimold 60 uygulamasi

UV-C 2 uygulamasi yapilmis olan salkimlar
Antimold 60 pedleri ile birlikte MAP icerisinde
paketlenmistir.

10. UV-C 2 + Antimold 80 uygulamasi

UV-C 2 uygulamasi yapilmis olan salkimlar
Antimold 80 pedleri ile birlikte MAP icerisinde
paketlenmistir.
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0-1°C ve %90-95
oransal neme sahip soguk hava deposunda 3

Hazirlanan paketler

ay sure ile muhafazaya alinmistir. Depolama
sirasinda aylik olarak, suda c¢ozlinebilir kuru
madde (SCKM) miktari (%), titre edilebilir asit
(TA) miktar (%),
miktari (mg 100 g*) (Slinkard ve Singleton,
1977), toplam antosiyanin miktari (mg 100 g
') (Cemeroglu, 2007), antioksidan kapasitesi
(umol TE g'l) (Garzon ve Wrolstad, 2009) gibi
kimyasal; salkim iskeleti rengi (0: Parlak yesil;

toplam fenolik madde

1: Yesil; 2: Donuk mat yesil; 3: Yesil, hafif
kahverengi; 4: Kahverengi; 5: Kurumus grimsi
kahverengi), curiklik gelisimi (0: Saglam,
salkimlarda hi¢ hastalik belirtisi yok; 1: Az
hastalikli, salkimlarda en fazla 5 tane lekeli
veya clrik; 2: Orta hastalikl, salkimin 1/5'ne
kadar lekeli veya curik; 3: Cok hastalikli,
salkimin 2/5'ne kadar lekeli veya ¢lrlk; 4:
Cok fazla hastalikli, salkimin 3/5’ne kadar
lekeli curik)

veya ile dis gorints (1-

3=pazarlanamaz, 5=pazarlanabilir, 7=iyi,

9=cok iyi) gibi fiziksel parametreler
incelenmistir.
Deneme tesaduf parselleri faktoriyel

deneme desenine gore 3 tekerrirlli olarak

kurulmus ve her tekerriirde lger adet paket
(6 kg) yer almistir. Elde edilen veriler “Minitab
15” yardimiyla
varyans analizine tabi tutularak LSD ¢oklu
p<0.05

istatistik paket programi

karsilastirma  testiyle diizeyinde

degerlendirilmistir.
Bulgular ve Tartisma

Suda Coziiniir Kuru Madde Miktari
Arastirmada derim doéneminde ortalama
SCKM %15.90 iken, muhafaza siresi sonunda
%16.64 olarak tespit edilmistir (Cizelge 1).
SCKM’deki
genel ortalamasi incelendiginde, en dusik
ortalama SCKM degeri SO, uygulamasinda
(%16.17), en yilksek ortalama SCKM degeri
ise Antimold 60 (%16.54) uygulamasinda
gorilmustir.
interaksiyonu kapsaminda genel olarak SCKM
degerlerinde artis saptanmistir. En yuksek
SCKM degeri 3. ayda Antimold 60
uygulamasinda (%17.03), en dusik SCKM
%15.80 SO,

degisim Uzerine uygulamalarin

Denemede her iki faktorin

degeri ise 1. ay sonunda

uygulamasinda tespit edilmistir.

Cizelge 1. ‘Red Globe’ izim cesidinde derim sonrasi farkli uygulamalarin depolama siiresince SCKM (izerine etkisi

(%)

Table 1. Influence of different postharvest treatments on SSC during storage period in ‘Red Globe' grape cultivar (%)

Derim 1.' ay 2.ay 3. ay Uygulama ortalamasi
Harvest First Second Third month Treatment average
month month

Kontrol 15.90klI 16.13;j 16.90b 16.90b 16.45ABC

SO, 15.90klI 15.80I 16.53ef 16.46fg 16.17D
uv-C1 15.90klI 16.43fgh 16.13j 16.66¢d 16.28CD
uv-C2 15.90kl| 15.96k 16.93ab 16.66¢cd 16.36ABC
Antimold 60 15.90kl| 16.33hi 16.90b 17.03a 16.54A
Antimold 80 15.90kl| 16.63de 16.36ghi 16.43fgh 16.33BCD
UV-C 1 + Antimold 60 15.90klI 17.00ab 16.76¢ 16.261 16.48BCD
UV-C 1 + Antimold 80 15.90klI 16.96ab 16.53ef 16.63de 16.50AB
UV-C 2 + Antimold 60 15.90klI 15.90klI 16.73cd 16.90b 16.35A-D
UV-C 2 + Antimold 80 15.90kl| 16.33hi 16.66¢cd 16.43fgh 16.33BCD
Zaman ortalamasi 15.90C  16.35B 16.64A 16.64A

Time average

LSD uygulama x zaman-+ 0.11 LSD uygulama- 0.18

LSD aman: 0.11
338
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Arastirmada SCKM
degisimlerin; Uzim salkimlarindaki tanelerin

degerlerindeki
farkh  olgunluklara  sahip  olmasindan,

uygulama farkhliklarindan ve muhafaza

suresinden  kaynaklandigi  dusindlebilir.
Ancak, Cia ve ark. (2009)'nin vyaptig
calismada ise, UV-C uygulamasi yapilan
uzimlerde meydana gelen SCKM
degisimlerinin ¢ok fazla belirgin olmadig
tespit edilmistir. Benzer sekilde Torguk ve ark.
(2016)'nin  kirazlarda yaptigi c¢alismada da
etanol uygulamasinin  meyvelerin  SCKM

degistirmedigi
belirlenmistir. Agaoglu ve ark. (1988) ile Tozlu
(2001) ise Sultani Cekirdeksiz ve Miskiile

Uzim cesidinde sogukta muhafaza sirasinda

icerigini cok fazla

SCKM igeriginde artis ya da azalislar olmussa
da 6nemli bir degisim meydana gelmedigini
bildirmislerdir.

Titre Edilebilir Asit Miktari
Uziim TA miktari disiik bir meyvedir ve
depolama siiresince azalislar gorilmektedir.

Arastirma sonuclarina gére TA degerleri 3
ayhk depolama periyodu sonunda baslangi¢
degerlerine gore onemli (p<0.05) oranda
azalmistir. Derim doneminde Uzlimlerde
ortalama TA degeri %0.60 iken, 3. ayda
ortalama %0.51'e dusmustir. Uygulamalar
icerisinde en ylksek ortalama TA degeri
%0.58 ile UV-C 2 + Antimold 60
uygulamasinda, en disik ortalama TA degeri
ise %0.55 ile birbiriyle ayni ortalama degerleri
alan Kontrol, UV-C 1, UV-C 2, Antimold 60 ve
UV-C 1 + Antimold 80 uygulamalarinda
belirlenmistir (Cizelge 2). Her iki faktoriin
interaksiyonu kapsaminda genel olarak TA
degerlerinde de duslsler saptanmistir.
Depolama siiresi sonunda lzlmlerde tim
uygulamalarda TA miktarinin kontrol grubuna
gore daha yiksek ciktigl ve bu uygulamalarin
asit azalisini nispeten vyavaslattigi ortaya
¢ikmistir. 90. giinde en dugslik ortalama TA
miktari Kontrol uygulamasinda (%0.48), en
ylksek ortalama TA ise ile UV-C 2 + Antimold

60 (%0.55) uygulamasinda belirlenmistir.

Cizelge 2. ‘Red Globe’ Gziim gesidinde derim sonrasi farkli uygulamalarin depolama siiresince TA miktari Gzerine

etkisi (%)
Table 2. Influence of different postharvest treatments on TA during storage period in ‘Red Globe' grape cultivar (%)
. 1. ay 2. ay 3.ay Uygulama
Derim . . ortalamasi
First Second Third
Harvest Treatment
month month month
average
Kontrol 0.60abc 0.59a-d 0.52f-i 0.48i 0.55D
SO, 0.60abc 0.62ab 0.53e-1 0.53e-1 0.57B
uv-C1 0.60abc 0.57b-f 0.54d-h 0.50ghi 0.55D
Uv-C2 0.60abc 0.58a-e 0.50ghi 0.53e-I 0.55D
Antimold 60 0.60abc 0.56¢-f 0.55c-g 0.49hi 0.55D
Antimold 80 0.60abc 0.60abc 0.54d-h 0.49hi 0.56C
UV-C 1 + Antimold 60 0.60abc 0.63a 0.54d-h 0.53e-1 0.57B
UV-C 1 + Antimold 80 0.60abc 0.60abc 0.52f-i 0.49h-1 0.55D
UV-C 2 + Antimold 60 0.60abc 0.60abc 0.58a-e 0.55c-g 0.58A
UV-C 2 + Antimold 80 0.60abc 0.59a-d 0.55c-g 0.50ghi 0.56C
Zaman ortalamasi 0.60A 0.60A 0.548 0.51C
Time average
LSD uygulama x zaman: 5.13 LSD ,yguiama: 0.01 LSD ,aman: 0.01
Calismada uygulamalar arasindaki sliresinin ilerlemesiyle Gdzimlerin  TA
farklihklar onemli ¢cikmis olsa da, depolama miktarinda  gorilen  degisimler  sinirl
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olmustur. Elde edilen verilere benzer olarak,
farkh ¢alismalarda da Gzimlerde TA igeriginin
muhafazanin sonuna dogru azaldigi ve bu
azalmanin cgesitlere ve uygulamalara goére
degismekle birlikte sinirh miktarda olabildigi
bildirilmistir (Artes-Hernandez ve ark., 2004;
Bal ve Kok, 2008; Sen ve Kesgin, 2014).

Toplam Fenolik Bilesik Miktari
Fenolik bilesikler Gzimin o6zellikle renk,
rol

tat ozelliklerinde

oynamakta olup UzUmlerin fenol

ve aroma blyuk
miktari
derim olgunluguna, derim yéntemlerine, iklim

sicakhklarina
(Kok ve

ozellikler

ve depolama gore
2017).

yoniinden

degisebilmektedir
bu
bagl

ark.,
Arastirmada
uygulamalara olarak  degisimler
gorilmis ve derim degerine gére muhafaza
artis

(Cizelge 3). Denemede depolama siiresince

sonunda veya azalis saptanmistir
uygulamalar icerisinde en ylksek toplam
2. ayda UV-C 2

uygulamasinda (307.0 mg 100g™) gériliirken,

fenolik bilesik miktari

en disik toplam fenolik bilesik miktari ise 3.
ayda UV-C 2 + Antimold 60 uygulamasinda
(172.7 mg 100g™) tespit edilmistir. 1. ayda

tim uygulamalarda fenolik bilesik icerigi

bakiminda artis tespit edilmistir. Bu artisin

sebebi uygulamalarin etkisinden
kaynaklanabilecegi gibi soguk  stresi
nedeniylede ortaya cikabilecegi
dislinilmektedir.  Genel olarak  UV-C

uygulamasi yapilan salkimlarda fenolik bilesik
miktari nispeten daha yuksek bulunmustur.
Bu
blnyesinde bulunan biyoaktif bilesiklerin

artisinda ultraviyole sinlarin  meyve

degisimine etkisinden kaynaklandigi
disinilmektedir. Marquenie ve ark. (2002)
(2007), Uv-C

meyveler uzerindeki

ile Rivera ve ark.

uygulamalarinin
etkinliginin meyve ylzeyinde
mikroorganizmalari oldlrerek veya fenolik
maddeler, fitoaleksinler,

poliaminler gibi

savunma mekanizmasi ile ilgili olan
bilesiklerin sentezini artirarak gergeklestigini
belirtmistir. Erkan ve ark. (2008)'da farkli UV-
C dozlari ile uyariimis ¢ilegin toplam fenolik
bilesik miktarinin kontrole goére o6nemli
Antimold

uygulamalarinin  Gziimlerin fenolik madde

oranda arttigini  bildirmistir.
icerigi Uzerine 6nemli bir etki gosteremedigi

gorilmustir.

Cizelge 3. ‘Red Globe’ Uzlim cesidinde derim sonrasi farkli uygulamalarin depolama siresince toplam fenolik

bilesikler tizerine etkisi (mg 100g™)

Table 3. Influence of different postharvest treatments on total phenolic content during storage period in ‘Red

Globe' grape cultivar (mg 100g™)

' 1. ay Uygulama

Derim First 2.ay ' 3.ay ortalamasi

Harvest month Second month  Third month Treatment
average
Kontrol 198.7f-I 206.9e-1 197.1ghi 222.4c-h 206.3CD
SO, 198.7f-I 221.7c-h 251.7b-e 230.5c-h 225.6BC
uv-C1 198.7f-I 258.0bcd 245.3b-f 267.2abc 242.3B
uv-C2 198.7f-I 281.6ab 307.0a 287.5ab 268.7A
Antimold 60 198.7f-I 233.0c-g 219.8c-1 183.1ch 208.6CD

Antimold 80 198.7f-I 231.7c-g 229.6¢c-h 214.5d-1 218.6BCD
UV-C 1 + Antimold 60 198.7f-I 209.1e-1 188.1ghi 200.2f-1 199.0D
UV-C 1 + Antimold 80 198.7f-I 201.6f-1 213.1d-1 190.0ghi 200.8CD
UV-C 2 + Antimold 60 198.7f-I 228.5c-h 193.3ghi 172.71 198.3D
UV-C 2 + Antimold 80 198.7f-I 222.8c-h 207.2e-1 228.8c-h 214.4CD

Zaman ortalamasi 198.7B 229.5A 225.2A 219.7A

Time average

LSD yygulama x zaman:47.55 LSD yygulama: 23.77

340

LSD aman: 15.03
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Toplam antosiyanin miktari

Antosiyaninler, yaygin olarak Gzlimlerin
ilk 3-4 hicre
tabakasinda bulunmaktadirlar (Winkler ve
ark., 1974). Arastirmada Red Globe Uziim
¢esidinde toplam

kabugundaki hipodermisin

antosiyanin miktarinda
birlikte genel
baglangica gbre artis gortlmustar.

doneminde ortalama toplam antosiyanin

dalgalanmalar ile olarak

Derim

miktari 3.51 mg 100g'1 iken, 3. ay sonunda
4.77 mg 100g™a yikselmistir (Cizelge 4).
farkli da
depolanan (zimlerin ¢esidine bagh olarak

Yapilan ¢alismalarda sogukta

toplam antosiyanin iceriginde artis veya
azalislar tespit edilmistir (Artes-Hernandez ve
ark., 2004; Romero ve ark., 2008; Bal ve ark.,
2011). Muhafaza siresince en yiksek toplam
3. ayda UV-C 2
uygulamasinda (6.55 mg 100g™) gorilmis ve

antosiyanin  miktari

bunu SO, uygulamasi (6.24 mg 100 g*)
izlemigtir, en dusik toplam antosiyanin
miktari ise l.ayda UV-C 1 uygulamasinda
(2.54 mg 100 g*) belirlenmistir. 3. ay sonunda
en dasuk toplam antosiyanin miktar ise
Kontrol grubunda (3.25 mg 100 g*) tespit
bu

biyokimyasal yapilarindaki degiskenlikler veya

edilmistir.  Uziimlerdeki degisimin
salkim (zerinde yer alan taneler arasinda da
rastlanmasindan
uv-C 2

dozunun antosiyanin igerigini olumlu olarak

renklenmede farkliliklara
kaynaklandigi  distntlmektedir.
etkiledigi gorilmustiir. Calismada elde edilen
bulgular, arastirmacilarin elma, cilek ve kiraz
meyvelerinde (Dong ve ark., 1995; Erkan ve
2008; 2017) UV-C
uygulamasinin Uzerindeki

ark., Kogcak ve Bal,
bu

etkileriyle uyum gostermektedir.

parametre

Cizelge 4. ‘Red Globe’ Gizim gesidinde derim sonrasi farkli uygulamalarin depolama siiresince toplam antosiyanin

Uizerine etkisi

Table 4. Influence of different postharvest treatments on total anthocyanin content during storage period in ‘Red

Globe' grape cultivar (mg 100g™)

Uygulama
Derim 1’. ay 2.ay 3 ay ortalamasi
First Third
Harvest Second month Treatment
month month
average
Kontrol 3.51c-g 2.92efg 4.09b-g 3.25d-g 3.44
SO, 3.51c-g 3.92c-g 3.32d-g 6.24ab 4.25
uv-Cc1 3.51c-g 2.54g 3.52c-g 4.13b-g 3.42
uv-C 2 3.51c-g 3.94c-g 4.67a-g 6.55a 4.67
Antimold 60 3.51c-g 3.95c-g 6.19ab 5.06a-e 4.68
Antimold 80 3.51c-g 2.98efg 4.98a-f 5.65abc 4.28
UV-C 1 + Antimold 60 3.51c-g 2.77fg 4.58a-g 4.26b-g 3.78
UV-C 1 + Antimold 80 3.51c-g 3.51c-g 3.57c-g 4.14b-g 3.68
UV-C 2 + Antimold 60 3.51c-g 3.69c-g 5.31a-d 4.71a-g 4.31
UV-C 2 + Antimold 80 3.51c-g 5.40a-d 3.45c-g 3.70cg 4.01
Zaman ortalamasi 3.518 3.56B 4.37A 4.77A

Time average

LSD uygulamaxzamanzz-21 LSD uygulama: OD

Antioksidan kapasitesi

Meyve ve sebzelerin sogukta depolama
siresince icerdikleri biyokimyasal bilesiklerin
seviyelerini
cesidin

etkileyen faktorlerin  basinda

Ozellikleri, olgunluk seviyesi ve

341

LSD ,aman: 0.70

depolama kosullari gelmektedir. Yapilan bu
Antimold 60
kapasitesi

arastirmada, kontrol ve

uygulamasinda antioksidan
depolamanin ilk déoneminde digserken, diger

uygulamalarda artis gerceklesmistir (Cizelge



Bal ve ark., 2018. Harran Tarim ve Gida Bilimleri Dergisi, 22(3):335-347

5). 3. ayda ise en yiiksek antioksidan miktari
S0, (3.02 pmol TE g
gorilmis ve bunu UV-C 2 uygulamasi (2.81

uygulamasinda

umol TE g) izlemistir, en disik toplam

antioksidan miktari ise Kontrol
uygulamasinda  (1.84 umol TE g%
belirlenmistir. Arastirmada depolama

slresine iliskin degerler incelendiginde, derim
doneminde ortalama antioksidan kapasitesi
2.60 umol TE g'1 iken, 1. ayda 2.93 umol TE g
Ye yiikselmis, muhafaza siiresi sonunda ise
2.38 umol TE g'1 dismustir. Uygulamalarin
genel ortalamasi incelendiginde, en dusuk
degeri
Antimold 60 uygulamasinda (2.43 umol TE g

ortalama antioksidan kapasitesi
1), en ylksek ortalama antioksidan kapasitesi
degeri ise UV-C 2 (3.10 pmol TE g?)

uygulamasinda gorilmustdr.

UV-C'nin  tekli
kombinasyon uygulandigl tGziimlerde ilk ayda

Genel olarak ve

artislar meydana gelmis ve sonrasinda
deneme sonuna kadar dalgalanmalar tespit
uv-C
etkileri; Vicente ve ark. (2005), Costa ve ark.
(2006), Erkan ve ark. (2008) ve Kogak ve Bal

(2017) yaptiklari galismalarda farklh meyve ve

edilmistir. uygulamasinin  benzer

sebzelerde antioksidan madde birikimini
artirdigini bildirmislerdir. 3 aylik depolama
slresi sonunda SO, ve UV-C 2 uygulanmis

Uzimlerde antioksidan kapasitesi en yiliksek

seviyede  bulunmustur. Bu  ¢alismanin
sonuglarina benzer sekilde, Valizadeh (2015)
Uzimlerde antioksidan aktivitesini SO,

uygulamasinin  muhafaza stliresince 6nemli
seviyede korudugunu tespit etmisdir.

Cizelge 5. ‘Red Globe’ lGiziim gesidinde derim sonrasi farkli uygulamalarin depolama siresince antioksidan kapasite

Uzerine etkisi (umol TE g'l)

Table 5. Influence of different postharvest treatments on antioxidant capacity during storage period in ‘Red Globe'

grape cultivar (umol TE g'l)

. 1.ay 2. ay 3.ay Uygulama
Derim . . ortalamasi
First Second Third
Harvest Treatment
month month month
average
Kontrol 2.60c-j 2.48e-j 2.90b-g 1.84j 2.45CD
SO, 2.60c-j 2.79b-1 3.17bcd 3.02b-e 2.89AB
uv-Cc1 2.60c-j 2.70c-1 2.22g-j 2.55¢-j 2.52CD
uv-Cc2 2.60c-j 4,243 2.76¢-1 2.81b-1 3.10A
Antimold 60 2.60c-j 2.46e-j 2.51d-j 2.13hjj 2.43D
Antimold 80 2.60c-j 2.74c-1 3.47b 2.36e-j 2.79ABC
UV-C 1 + Antimold 60 2.60c-j 2.93b-f 2.73c-I 2.0ij 2.56BCD
UV-C 1 + Antimold 80 2.60c-j 2.84b-g 2.77c-1 2.11) 2.58BCD
UV-C 2 + Antimold 60 2.60c-j 2.93b-f 2.15hjj 2.30fj 2.50CD
UV-C 2 + Antimold 80 2.60c-j 3.22bc 2.31f+ 2.72c-1 2.71BCD
Zaman ortalamasi 2.60BC 2.93A 2.708 2.38C

Time average

LSD uygulama X zaman+ 0.68 LSD uygulama: 0.349

Salkim iskeleti rengi

Depolama boyunca (ziim salkim iskeleti
esmerlesmesi degerlerinin sogukta muhafaza
sonunda baslangic verilerine goére arttig
tespit edilmistir. Uygulamalar igerisinde en az
salkim iskeleti kararmasi SO, uygulamasinda
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LSD ,aman: 0.21

(1.41), en fazla salkim iskeleti kararmasi ise
Antimold 80 (2.22) uygulanmis salkimlarda
belirlenmistir (Cizelge 6). Salkimlar muhafaza
slresine paralel bir sekilde artan bir kararma
gostermislerdir. Muhafaza siiresi sonunda ise
az kararma 2.96 ile SO,

en puan
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uygulamasinda gorulirken bunu UV-C 1 +
Antimold 60 (3.33) ve UV-C 2 + Antimold 60
(3.46) izlemistir. En ylksek kararma ise 4.06
puan ile Antimold 80 uygulanmis salkimlarda
tespit edilmistir.

Uzimde

Arastirmada sofralik

pazarlanabilirligi  ¢ok  6nemli  dizeyde
etkileyen salkim iskeleti rengini depolama
sliresince SO, uygulamasi en yiksek oranda
SO,’nin

oynayan polifenol oksidaz enzim aktivitesini

korumustur. kararmalarda rol
azaltarak, derimdeki tane sapi ve salkim
iskeleti rengini korudugu bildirilmistir (Deng
ve ark., 2005). Benzer sekilde farkh Gzim

cesitlerinde yapilan ¢alismalarda da kuakirt

uygulamasinin  salkim  iskeleti  rengini
korumada ugucu Dbilesik ve etanol
uygulamasindan daha etkili oldugu

belirtiimektedir (Ozkaya ve ark. 2005; Bal ve
Kok 2008; Bal ve ark. 2011; Erbas ve ark.

2014). Sonuglar literatiir ¢alismalariyla
paralellik  g&stermektedir. uv-C ISin
uygulamalarinin  etkinliginin  Antimold 60

uygulamasiyla birlikte arttigi gorilmustir.
UV-C 1 + Antimold 60 ve UV-C 2 + Antimold
60 uygulamalari SO, uygulamasindan sonra
salkimlarda en az kararmalarin goraldagu
uygulamalar olmustur. Candir ve ark.
(2010)'da ‘Red Globe’ Uzim gesidini MAP,
MAP+etanol generatorii, MAP+SO, ve delikli

polietilen poset+SO, kullanarak 0°C’de
muhafaza  etmis, muhafaza  sonunda
meyvedeki sap esmerlesmelerinin
onlenmesinde SO, ile kombineli MAP ve
delikli polietilen uygulamalarinin, sadece
MAP ve etanol generatoric + MAP

uygulamalarina gore daha etkili oldugunu
bildirmistir. Antimold 80 wuygulanmis bazi
salkimlarda ise kararmalarin daha fazla
olusmasinin MAP igerisinde etanoliin ylksek
seviyede bulunmasindan kaynaklanabilecegi
disunilmektedir. Benzer sekilde Chervin ve
(2005) (2006)'da

Uzimlerde yapilan c¢alismada belirli dozun

ark. ile Lurie ve ark.

Uzerindeki etanol buharinin kararmalara yol
actigini bildirmistir.

Cizelge 6. ‘Red Globe’ izim gesidinde derim sonrasi farkli uygulamalarin depolama siiresince salkim iskeleti rengi

Uzerine etkisi (0-5 puan)

Table 6. Influence of different postharvest treatments on cluster skeleton color during storage period in ‘Red Globe'

grape cultivar (0-5 point)

. 1. ay 2. ay Uygulama
Derim First second 3. ay ortalamasi
Harvest Third month Treatment
month month
average
Kontrol Oa 1.26cde 2.90g-j 3.860p 2.01CD
SO, Oa 0.50b 2.16f 2.961jk 1.41A
uv-C1 Oa 1.46lm 2.86g-j 3.63mno 1.99CD
uv-C2 Oa 1.56e 3.10jkl 3.930p 2.15DE
Antimold 60 Oa 1.40cde 2.60ghi 3.66mno 1.91BC
Antimold 80 Oa 1.63e 3.20jkI 4.06p 2.22E
UV-C 1 + Antimold 60 Oa 1.40cde 2.93hij 3.33klm 1.86BC
UV-C 1 + Antimold 80 Oa 1.06c 2.53fg 3.83nop 1.86BC
UV-C 2 + Antimold 60 Oa 1.13cd 2.56gh 3.46lmn 1.79B
UV-C 2 + Antimold 80 Oa 1.50de 2.66ghi 3.900p 2.01CD
Zaman ortalamasi 0A 1.298 2.75C 3.66D

Time average

LSD uygulamaxzaman: 0.37 LSD uygulama: 0.18

343

LSD aman: 0.11
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Ciiriikliik gelisimi
Muhafaza periyodu boyunca meydana
gelen fizyolojik ve mantarsal nedenli

bozukluklar saptanarak 0-4 skalasina gore

hesaplanmistir. Denemede uygulamalar
SO,

uygulamasinda (0.22 puan), en fazla ¢trtklik

icerisinde en az curuaklik gelisimi

gelisimi ise Kontrol grubundaki (1.33 puan)

(Cizelge 7).
salkimlarindaki

salkimlarda  belirlenmistir

Depolama boyunca Uzim
patojen ve fizyolojik kaynakli kayiplar sogukta
muhafaza siresi sonunda baslangi¢ verilerine
artis 1. ayda
salkimlarda clrimeye rastlanmazken, 2. ayda
SO,

oranlarda

gore gostermistir. tim

haric bltin uygulamalarda degisen

clrikliklere rastlanmaya
baslanmistir. 3. ayda yapilan incelemelerde ise
en duslik curiklik gelisimi SO, uygulamasi
(0.66 puan) basta olmak Uzere UV-C 1 +
Antimold 60 (1 puan) ve UV-C 2 + Antimold 60
(1.112

clriklik

puan) uygulamalarininsalkimlarda
etkili

belirlenmistir. Muhafaza siiresi sonunda en

kontrolliinde oldugu
yuksek cariklik gelisimi puani ise Kontrol
grubunda (3.14 puan) belirlenmistir. Daha
once yiritalen bazi calhismalarin (Nigro ve ark.,
1998; Akbudak ve Karabulut, 2002; Chervin ve

ark., 2005; Lurie ve ark., 2006; Sabir ve ark.,
2008) bu
¢alismada elde edilen bulgularda da, etanol ve

sonuglarina  benzer sekilde,
UV-C uygulamalari gliriimelerin azaltilmasinda
farkli seviyelerde kontrole gore daha olumlu
etkide bulunmustur. Ancak SO, uygulamasi
diger
mantarinin neden oldugu c¢uruklik gelisiminin
etkili
olmustur. SO, uygulamasindan sonra en etkili
Uv-C 1 + Antimold 60

uygulamasi olmustur. Tekli uygulamalara goére

uygulamalara gore Botrytis cinerea

sinirlandirilmasinda  en uygulama

uygulama ise

kombinasyon uygulamalarinin curakluk
gelisimini sinirlandirmada daha etkili oldugu
Antimold UV-C  tekli

uygulamalarinin 2. ayda da etkili oldugu, ancak

belirlenmistir. ve
3. ayda etkinliklerini yitirdigi distintlmektedir.
Benzer sekilde Sabir ve ark. (2006) ile Candir
ve ark. (2010)'nin farkli Gziim gesitlerinin
sogukta muhafazasi lizerine SO, jeneratori ve
farkli
etkilerini karsilastirdiklar ¢alismalarda, etanol

dozlardaki etanol uygulamalarinin
uygulamalarinin SO, uygulamasina alternatif
olabilecegi, ancak uzun sireli depolamada
tanelerde Botrytis cinerea zarari ve salkim sapi
kararmalarina koruma

karsi yeterli

saglamayabilecegi sonucuna variimistir.

Cizelge 7. ‘Red Globe’ lizim gesidinde derim sonrasi farkli uygulamalarin depolama siresince gurikliik gelisimi

Uzerine etkisi (0-4 puan)

Table 7. Influence of different postharvest treatments on decay development during storage period in ‘Red Globe'

grape cultivar (0-5 point)

1.ay 2.ay 3.ay Uygulama ortalamasi
First month Second month Third month Treatment average

Kontrol Oa 0.85cde 3.14 1.33F

SO, Oa Oa 0.66b-e 0.22A
uv-C1 Oa 0.34abc 2.33gh 0.89DE
uv-C2 Oa 0.55bcd 2.55h 1.03EF
Antimold 60 0a 0.44abc 2.66hi 1.03EF
Antimold 80 Oa 0.34abc 2fg 0.78CDE
UV-C 1 + Antimold 60 Oa 0.22ab 1lde 0.41AB

UV-C 1 + Antimold 80 Oa 0.22ab 1.77f 0.67BCD
UV-C 2 + Antimold 60 Oa 0.32ab 1.11d 0.48ABC
UV-C 2 + Antimold 80 Oa 0.22ab 1.77f 0.67BCD
Zaman ortalamasi OA 0.358 1.90C

Time average

LSD uygulama x zaman-+ 0.52 LSD uygulama- 0.31
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Dis Goriinlis

Sofralik Gzimlerin dig gorinimu 5 kisiden
olusan bir panelist grup tarafindan 1-9
hedonik skalaya gore degerlendirilmistir.
Salkimlarda beklendigi gibi depolama siiresi
uzadik¢a dig gorinis puanlari da azalmistir

(Cizelge 8). Daha onceki yapilan ¢alismalara

benzer sekilde muhafaza sitiresi sonuna dogru
UzUm tanelerinde gergeklesen matlasma ve
kaybi birlikte
degerlerinde o6nemli oranda azalmalar
gorilmuistir (Akbudak ve Karabulut, 2002;
Artez-Hernandez ve ark., 2004).

su ile salkim gorliinim

Cizelge 8. ‘Red Globe’ Gizim gesidinde derim sonrasi farkli uygulamalarin depolama siresince dis goriinls Uzerine

etkisi (1-9 puan)

Table 8. Influence of different postharvest treatments on external appearance during storage period in ‘Red Globe'

grape cultivar (1-9 point)

Uygulama
. 1. ay 2.ay 3.ay
HDaer:/Ier:t First Second Third ?_:Zl:’;n:;;
month month month
average
Kontrol 9a 8.7ab 6def 3.5j 6.8F
SO, 9a 9a 8.1b 7c 8.3A
uv-C1 9a 8.7ab 6.4cde 3.91j 7DEF
uv-C2 9a 8.5ab 5.7efg 4.6hi 6.9EF
Antimold 60 9a 9a 5.5fg 3.8jj 6.8F
Antimold 80 9a 9a 6.1def 3.4j 6.9EF
UV-C 1 + Antimold 60 9a 9a 7.1c 5.6fg 7.6B
UV-C 1 + Antimold 80 9a 8.8ab 6.4cde 5.2gh 7.3BCD
UV-C 2 + Antimold 60 9a 8.7ab 6.9¢ 5.2gh 7.4BC
UV-C 2 + Antimold 80 9a 8.6ab 6.6cd 4.7h 7.2CDE
Zaman ortalamasi 9A 3.8A 6.58 47C

Time average

LSD uygulamaxzaman: 0.77 LSD uygulama: 0.38

Uygulamalar icerisinde ise en vyiksek
ortalama dis goriinis puani SO, uygulanmis
salkimlarda belirlenmistir. Muhafaza siresi
sonunda SO, (7 puan) UV-C 1 + Antimold 60
(5.6 puan), UV-C 1 + Antimold 80 (5.2 puan)
ve UV-C 2 + Antimold 60 (5.2 puan)
uygulamalarinda Gzimlerin dis goriinls puani
kabul edilebilir olma sinirt olan 5 puanin
ise
SO,
muhafaza

Ustiinde kalmistir. Diger uygulamalar

pazarlanamaz nitelikte bulunmustur.

uygulanan (Gzimlerde sogukta
slresince, cirimelerin ve tane sapi ile salkim
iskeleti kararmalarinin az olmasi, gorinim
bakimindan bu uygulamalara ait Gzlimlere
panelistler tarafindan diger uygulamalara
gore daha yiksek ve kabul edilebilir sinirin
Bu

¢alismanin sonuglarina benzer sekilde Lichter

Uzerinde puan verilmesini saglamistir.
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LSD yaman: 0.24

ve ark. (2002) ve Lurie ve ark. (2006)'nin
da SOZ
kullanilan Gzlimlerin daha yliksek begeniye

yaptiklari  ¢alismalarda petleri
sahip oldugunu goéstermistir. Kombinasyon
uygulamalari icerisinde ise en yiksek puani
UV-C 1 + Antimold 60 uygulamasi almistir.
UV-C'nin Antimold

uygulamalarinin tekli uygulamalari 3 aylk

Kontrol, ve

depolama sonunda basarili bulunmamistir.
sebebi

salkimlarda nispeten daha yiksek mantari

Bunun ise bu uygulamalara ait

enfeksiyon ile salkim iskeleti esmerlesmesine
baglanabilir.

Sonug

Yapilan bdtin  fiziksel ve kimyasal

analizlerin sonucu genel bir degerlendirme
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yapildiginda, SO, uygulamalarinda daha iyi
neticeler alinmasina karsin SO,'nin insan
sagligina zararh etkilerinden ve bilindik Gzim
tadini sebebiyle

olabilecek uygulamalara

etkilemesi alternatif
yonelim 6nemli
olacaktir. Arastirmada 3 ay siire ile depolama
SO,

olabilecek ve en yakin kalite degerlerine sahip

neticesinde uygulamasina alternatif
olan UV-C 1 + Antimold 60 uygulamasi On
plana ¢ikmistir. Bundan sonraki ¢alismalarda

farkh cesitlerde ve farkli dozda UV-C isin

uygulamalari ve etanol buhari
uygulamalarinin kombine edildigi ¢alismalarla
daha etkin ve pratige yonelik veriler

Uretilmeye calisilabilir.
Tesekkiir

UV-C ve
Etanol Uygulamalarinin Uziim Meyve Kalitesi

Bu arastirma “Derim Sonrasi

ile Muhafaza Siresi Uzerine Etkileri” isimli
“NKUBAP.03.GA.16.056” No’lu
ozetlenmistir.  Projemizi  desteklediginden
dolay1 Namik Kemal Universitesi
Rektorliigii’ne tesekkiir ediyoruz.
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Bu arastirma; 2012-2013 yilinda Adiyaman ili Kuyulu Kéyi’'nde yiritalmastir. Kuyulu
Koyl’'nde bulunan dogal meralarin ot verimi, kalitesi ve botanik kompozisyonu
konusunda yapilan calismalarda korunan ve otlatilan alanlar arasindaki farkliliklar
incelenmistir. Mera arazisi, korunan alan ve otlatilan alan olarak ikiye ayrilmistir.
Korunan alandan elde edilen kuru ot verimi 235.21 kg da’ olarak elde edilirken,
otlatilan alandan 64.15 kg da’ olarak elde edilmistir. Korunan alanda botanik
kompozisyonda bugdaygil orani % 74.88, baklagil orani % 8.18 ve digergillerin orani %
17.71; otlatilan alanda ise botanik kompozisyonda bugdaygil orani % 28.86, baklagil
orani % 3.08 ve digergillerin orani % 67.81 olarak saptanmistir. Transekt yontemi
kullanilarak yapilan ¢alismalarda, korunan alanin otlatilan alana gore baklagil,
bugdaygil ve digergiller, kaplama ve kompozisyon degerleri, bitkilerinin ot verimleri,
kalitesi ve botanik kompozisyonu agisindan daha yliksek degerler tasidigi saptanmistir.
Ayrica; mera durumu ve otlatma kapasitesi, korunan alanda otlatilan alana oranla
daha iyi oldugu yapilan ¢alismalarda gortlmustir.

Anahtar Kelimeler: Mera, Kuru ot verimi, Botanik kompozisyon, Mera kalitesi

ABSTRACT

This research was conducted in 2012-2013 in Adiyaman Kuyulu village. Grass yield of
natural grassland and quality and botanical composition difference between
protected and grazing areas were examined. The grassland was divided into two parts
as protected areas and grazing areas. The highest dried forage yield was obtained
from (235.21 kg da™) protected areas, while the lowest (64.15 kg da™') from grazing
areas. The grass rate in botanical composition in the protected area was % 74.88,
legume rate was % 8.18 and the rate of the volunteers was % 17.71. The rates of
grasses, legumes and volunteers in botanical composition were % 28.86, % 3.08 and %
67.81 respectively. In works made by transect methods, seed yield of plants, in terms
of quality and botanical composition a high valve found. Also, the grassland condition
and carrying capacity of the protected area, compared to grazing areas have been
observed in studies much better.

Key Words: Grassland, Hay yield, Botanical composition, Grassland quality
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Giris

Ulkemiz ve bolgemiz hayvanciligi esas
itibariyle, ¢ayir meralara dayanmaktadir. Ancak,
ulkemiz topraklarinin yaklasik 1/6'sini kaplayan
dogal ¢ayir meralarimiz yillardan beri siire gelen
bilingsiz ve her tirll teknikten uzak bir kullanim
sonucu, bugliin hayvanlarimizi  besleyemez
duruma gelmiglerdir.

Tarihten bu yana cayir ve mera alanlarimiz
giderek bir azalis gostermektedir. Clinkii bu
alanlarin buytk bir kismi ya surilerek tarla arazisi
haline getirilmis, ya da amenajman ilkelerine
dikkat

niteliklerini kaybetmistir (Tosun, 1977).

edilmeden kullanilmalari  nedeni ile

Mera amenajmaninda en 6nde gelen temel
kurallardan birisi, kuskusuz, lzerinde calisilan
¢ayir mera alanlarinin verim potansiyellerini en
bir Ancak,

herhangi bir meranin verim potansiyeli mera

saghkh sekilde saptayabilmektir.
ekosistemini olusturan birgok faktorlerin uzun
yillar boyunca bir arada, bir biri icerisinde ve
arasinda gosterdikleri karsilikli etki ve tepkilerle
ortaya ¢tkmaktadir.

Bu bitki

dagilimini degerlendirerek vejetasyon yapisini

¢alismada, tir ve gruplarinin
belirlemek, mera durumu, cevresel ozellikler ve
vejetasyon arasindaki iliskileri ortaya koymak,
muhtemel iyilestirme uygulamalarinin esaslari
daha

uygulamalar igin mera amenajmani ve

ortaya koymak ve ileride detayl
islah

programlarina yon vermek amaglanmistir.
Materyal ve Metot

Bu arastirma, Adiyaman iline baglh Kuyulu
Koyl merasinda 2012 ile 2013 yillari arasinda
ylarutdlmustir. Kuyulu Koyld; Adiyaman ile

Sanlurfa illeri arasindaki karayolu Uzerinde,
Adiyaman’a yaklasik 40 km, Sanliurfa iline ise 70
km uzakliktadir. Arastirmaya konu olan meranin
denizden yuksekligi 550-850 metre arasindadir.
Koyiln gecim kaynagl meraya dayali hayvancilik
ve bitkisel Uretimdir. Koyde yaklasik 800-900

blyilk ve kiiciikbas hayvan mevcuttur. Arastirma
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alani yaklasik olarak 10 vyildir korunmaktadir.
hakimdir.
Adiyaman ili icin deneme yillarina ait bazi iklim

Bolge genelinde karasal iklim
verileri Cizelge 1’de verilmistir.
Meradaki bitki kompozisyonun belirlenmesi
icin transekt metodu kullanilmistir (Tosun, 1972).
Bu 100 uzunlugunda 1
genisliginde  bir bitkilerin ¢iceklenme

doneminde incelenmistir. Dolayisiyla incelenen

metotta cm cm

alan

alan her transekt icin 100 cm?lik bir saha
olusmustur. Bu amagla da vyaklastk 100 cm
uzunlugunda bir transekt ¢ubugu kullaniimistir.
Transekt c¢ubugu boyunca 1 cm'lik seridin
bir
kullanilmistir. Cubugun ilerlemesi sirasinda 100

incelenmesi i¢cin  Ozel o6lcme ¢ubugu
cm?'lik saha icerisinde kalan bitkiler her 1 cm?'de
isaretlenmistir. Korunan ve otlatilan alanda,
secilen 3 parselin her birinden 10 tane transekt
75

Unitesi incelenmistir. Transekler 5 x 15

m?2'lik parsellerden alinmistir.  Adiyaman
Kuyulu kéyiinde, dogal meralarinin bitki ortisu
yapisini belirlemek icin kantitatif karakterlere
dayali bir vejetasyon etlidi yapilmistir. Transekt
ve O0lcme cubugu yardimiyla tespit edilen bitkiler
gazete kagitlari arasina konularak preslenmistir.
Tanimlamasi yapilamayan bitkiler, her birine
birer numara verilerek herbaryum vyapilmistir.
Daha sonrada numaralandirilan bu bitkilerin tir
ve cins adlari bulunmustur. Bu metot sonunda
elde ettigimiz degerler ile meranin bitki ile kaph
alan, botanik kompozisyonu, meradaki mevcut
bitki tdrleri, tekerrir oranlari hesaplanmistir.
Ayni zamanda mera durumu siniflandirilmasi da
yapimistir.

Arastirmada; mera alanlarinin incelenmesi icin
50x50 cm boyutunda cerceveler kullaniimistir.
Korunan ve otlatilan alanlarda 25 kuadrat tesadfi
kuadrat

bitkiler; bugdaygil, baklagil ve digergiller olarak li¢

olarak atilmistir. Her icerisine giren
gruba ayrilmis ve bunlar ayri ayri kese kagitlarinda
bu bitkiler

terazide tartilip, meranin verim potansiyeli ve

kurutulmustur. Kurutulan hassas

agirliga gore botanik kompozisyonu belirlenmistir.
Elde edilen veriler, Tesadlif Parselleri deneme
desenine analiz

gore edilmistir.
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Cizelge 1. Adiyaman ili 2011-2012 yilina ait iklim verileri
Table 1. Climate data of Adiyaman province belong 2011 and 2012

En Yuksek
En Dislk Sicaklik .
grt:liiwa;f?"c; Sicakhk Sicakhk Nispi Nem Toplam Yagis
Yillar Aylar Mean of The Ortalamasi (°C)  Ortalamasi (°C)  Ortalamasi (%) Miktari (mm)
Years Months Mean of The Mean of Mean of Amount of
Lowest . . .
Highest Temperature Moisture Total Rain
Temperature
Temperature
Eyldl 10.2 40 25.4 31 3.8
September
Ek'mb 2.2 35 15.8 44 30.6
2011 (KJCto er
asim 3.2 28.2 11.8 56 76.7
November
Aralik 6.4 20.8 6.2 66 146.1
December
Ocak -14.6 19.9 3.9 65 170.8
January
subat 8.5 21.7 5.8 63 116.3
February
Mart 6 24.7 9.8 59 111.3
March
N'S‘?/” 2 30 14.7 54 82.9
2012 ﬁnpr I
ayis 6 36 20.2 44 51.4
May
Haziran 10.6 40 26.3 29 5.9
June
Temmuz 16.7 44 30.6 25 15
July
Agustos 16.3 435 30.1 26 0.8
Auqust
Toplam/Ortalama 1.78 31.98 16.72 46.83 798.1
Total/Averaae

Arastirma Bulgulari ve Tartisma

Arastirmada; kuru ot verimi (kg da™) ve agirlik
kompozisyonuna gore bugdaygiller, baklagiller ve
digergiller orani (%) gibi 6zellikler incelenmistir.
Ayrica, korunan ve otlatilan alanlarda bitki ile
kapli alan, botanik kompozisyonlari ve meralarin
kalite derecesi incelenmis, otlatma kapasitesi
(Buyuk Bas Hayvan Birimi - BBHB) ve bir otlatma
mevsiminde hayvan basina ihtiya¢ duyulan mera

alani hesaplanmistir.

Elde edilen bulgular sonucunda; kuru ot verimi
(kg da™), agirliga gore botanik kompozisyona goére
bugdaygiller, baklagiller ve digergiller orani (%)
0.01 dizeyinde o6nemli bulunurken (Cizelge 2),
bitki ile kapli alan % 29.53-64.76 arasinda, mera
durumu 2.47-4.79 arasinda ve otlatma kapasitesi
ise 14.25-52.26 BBHB degerleri arasinda degistigi
gorilmustir.

Cizelge 2. incelenen &zelliklere iliskin varyans analiz sonuglari (kareler ortalamasi)
Table 2. Variance analysis results of studied properties (mean of squares)

.. -1
Varyasyon kaynagi Kuru ot verimi (kgda™)

kompozisyonda

Botanik
kompozisyonda

Botanik
kompozisyonda

Botanik

. Hay yield bugdaygil orani (%)  baklagil orani (%)  digergillerin orani (%)
Variation source (kg da™) Botanical comp. for Botanical comp. for  Botanical comp. for
grases (%) legumes (%) others (%)
Korunan ve otlatilan mera 438.9 ** 3315.85 ** 5.98 ** 36.15 **
Protected-grazing grassland
Hata 445 169.42 0.49 21.8
Error
Genel 913.4 798.71 11.58 115.13
Total

**.0.01 duzeyinde 6nemli
**: Significant at 0.01 level
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Bulgular incelendiginde; korunan alanda alanda % 3.08 olarak saptanmistir. Bu
kuru ot verimi 235.21 kg da™ iken, otlatilan bulgular Alinoglu (1984), ve Sen (2012)'in
alanda 64.15 kg da* olarak saptanmistir bulgulariyla  ortismektedir.  Digergillerin
(Cizelge 3). Korunan alan degerlerinin, botanik kompozisyonu orani ise korunan
otlatilan alan degerinden yiksek ¢ikmasinin alanda % 17.71 iken, otlatilan alanda % 67.81
en oOnemli sebebi otlatma faktorli olarak  olarak saptanmistir. Bulgular Polat ve ark.
karsimiza cikmaktadir. Bu da kontrolsiiz ve (2000), Comakli ve ark. (2008) ve Cevheri ve
asiri  otlatmanin  meralarimizin  Gretim ark. (2011)'nin bulgulariyla desteklemektedir.
potansiyellerini onemli Olgide  Otlatilan alandaki bugdaygil ve baklagil
dislrebileceginin  garpici  bir  6rnegini oranlarinin korunan alana goére daha disik
olusturmaktadir. Elde edilen bu bulgular Polat olmasi, hayvanlarin bugdaygil ve baklagilleri
ve ark. (2000), Comakli ve ark. (2008) ve Unal diger familyalara oranla daha ¢ok sevdiklerini
ve ark. (2012)'nin bulgularindan daha yiksek gostermektedir (Polat ve ark., 2000; Sen,
bulunmustur. Bugdayagil botanik  2012). Elde edilen bulgularin ortalama
kompozisyonu orani korunan alanda % 74.88 degerleri 6zet olarak Cizelge 3’te verilmistir.
iken, otlatilan alanda % 28.86 olarak Bu bulgularin, bazi arastirmacilarin
hesaplanmistir. Degerler Kandemir (1997) ve bulgularindan farkli olmasinin en &6nemli
Polat ve ark. (2000)’'nin bulgularindan yiiksek, nedeni farkl ekolojik kosullarda (farkl vyer,
Tukel ve ark. (1992)in degerlerine yakin yoney, toprak, yagislar ve otlatma dereceleri)
bulunmustur. Baklagil botanik kompozisyonu yapilan arastirmalardan kaynaklanmaktadir.
orani korunan alanda % 8.18 iken, otlatilan

Cizelge 3. incelenen &zelliklere iliskin ortalama degerler
Table 3. Mean values of studied properties

L Botanik Botanik Bota)nlk
Kuru ot verimi . . kompozisyonda
1 kompozisyonda kompozisyonda o
Meralar (kgda™) N . . digergillerin orani
. bugdaygil orani (%) baklagil orani (%)
Grasslands Hay yield ) . (%)
1 Botanical comp. for  Botanical comp. for .
(kgda™) rasses (%) legumes (%) Botanical comp. for
g > g > others (%)
Korunan 235.21a 74.88 a 8.18a 17.71b
Protected
Otlatilan 64.15b 28.86 b 3.08 b 67.81a
Grazing

Bitki ile kaph alan, korunan merada % alanda % 27.57, otlatilan alanda % 12.09
64.76 iken, sirekli otlatilan alanda % 29.53 olarak bulunmustur. Baklagiller icin bu
olarak saptanmistir. Korunan alanda ilk 3 degerin korunan alanda % 19.60 otlatilan
sirada yer alan bitkiler sirasiyla; alanda % 3.2, digergillerin ise, korunan alanda
Hymenocarpus circinatus (% 5.8), Poa bulbosa % 17.59 otlatilan alanda % 13.4 oldugu
(% 5.66) ve Avena fatua (% 5)'dir. Otlatilan gorilmustir (Cizelge 4). Bu bulgular, Polat ve
alanda ise sirasiyla; Poa bulbosa (% 3.6), ark. (2000), Unal ve ark. (2012) ve Sen
Hymenocarpus  circinatus (% 2) ve (2012)’in bulgulari ile uyusmaktadir.
Chrysopogon gryllus (% 1.53)'tur. Toplam Korunan alanda bugdaygillerin
bitki ile kapli alan iginde bugdaygiller korunan kompozisyona katilma payr % 51.09,

351



Polat ve ark., 2018. Harran Tarim ve Gida Bilimleri Dergisi, 22(3): 348-354

baklagillerin % 22.8 ve digergillerin % 26.11
iken, otlatilan alanlarda ise bugdaygiller %
38.2, baklagiller % 16, digergiller % 45.8
(Cizelge 4).
alanda en vyiksek botanik kompozisyona
sahip bitkiler sirasiyla; Avena fatua (% 18.03),
Trifolium purpureum ve Teucrium orientale

olarak saptanmistir Korunan

(% 14.42), otlatilan alanda ise sirasiyla; Poa
bulbosa (% 12.98), Verbascum orientale,
Thymus leucotrichus ve Teucrium orientale (%
10.81)’dir. Bu bulgularimiz Comakl ve ark.
(2008), Giillap (2010) ve Unal ve ark. (2012)'in
bulgulari tarafindan desteklenmektedir.

Cizelge 4. Bitki ile kapli alan ve bitki tlrlerinin botanik kompozisyonu
Table 4. Plant covered areas and botanic composition of plant species

Bitki ile kaph alan Bitki tdrlerinin botanik komp.

Bitki tarleri Plant covered area Botanic comp. of plant species
Plant species Korunan alan Otlatilan alan Korunan alan Otlatilan alan

Protected area Grazing area Protected area Grazing area
Alopecurus pratensis * 1.66 0.8 2.56 2.88
Avena fatua* 5 0.6 18.03 2.16
Agelilops ovata* 2.6 0.2 4.01 0.72
Bromus japonicus* 3.33 2 12 7.21
Bromus inermis* 3.33 5.14 7.21
Lolium perenne* 2 - 7.21 0
Geranium molle - 1.33 - 2.05 0
Centaurea hyalolepis - 0.66 1 2.38 3.6
Echinaria capitata* 0.4 2 0.61 7.21
Festuca sp.* 3 - 10.81 0
Poa bulbosa* 5.66 3.6 8.73 12.98
Astragalus homosus + 0.6 0.2 2.16 0.72
Trigonella monantha+ 0.6 0.2 0.92 0.72
Coronilla grandiflora+ 1 0.2 3.6 0.72
Coronilla scorpioides+ 1 0.2 1.54 0.72
Trifolium purpureum+ 4 - 14.42 0
Trifolium globosum+ 4 - 6.17 0
Chrysopogon gryllus - 0.33 1.53 1.19 5.51
Medicago rigidula+ 0.4 0.8 0.61 1.44
Papaver rhoeas- 3 0.8 10.81 0
Hymenocarpus circinatus+ 5.8 2 8.95 7.21
Hordeum bulbosum * 0.66 0.2 2.38 0.72
Thymbra spicata - 3 1 4.63 3.6
Thymus leucotrichus - 1 3 3.6 10.81
Lamium aleppicum - 2 - 3.08 0
Astragalus russelii + 2 - 7.21 0
Verbascum orientale - 2 - 3.08 10.81
Teucrium orientale - 4 3 14.42 10.81
Euphorbia petiolata - 0.2 0.6 0.3 2.16
Trigonella monantha + 0.2 - 0.72 2.88
Bugdaveiller 27.57 12.09 51.09 382
Grasses
Baklagiller 19.6 3.2 22.8 16
Legumes
Digergiller 17.59 13.4 26.11 45.8
Others
Bitki ile kaph alan 64.76 29.53 i )
Plant covered area
Tas ve toprak 35.24 70.47 - -
Stone and soil

(*) Bugdayzgil, (+) Baklagil, (-) Digergil bitkilerini gostermektedir.

Plant families have been showed with symbols as (*) Graminae, (+) Leguminosae, (-) Others.
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Kuyulu Koyiinde incelenen korunan ve
otlatilan meranin De Vries (1951) yontemine
gore kalite
incelendiginde korunan alanin 4.79 ile orta

saptanan dereceleri

derecede bir mera, otlatilan meranin ise 2.47
bir
goritlmektedir. Yani bunun anlami, korunan

degeriyle zayIf mera oldugu
meralar otlatilanlara gore yaklasik iki kat daha
iyi durumdadir.

Otlatma kapasitesi meranin vejetasyonu,
toprak ve diger unsurlarina uzun yillar zarar
vermeden birim alanda otlayabilecek en fazla
hayvan sayisini gosterir (Gokkus ve ark.
1993). 180 ginlik (10 Nisan - 10 Ekim) bir
otlatma periyodunda, Korunan alanda
ortalama kuru ot verimi 235.21 kg da@,
otlatilan alanda ise 64.15 olan 1000 da’lik bir
0.50 olarak
alindiginda, korunan alanin otlatma kapasitesi
52.26 BBHB'nin

niteliktedir. Bir otlatma mevsiminde hayvan

meranin faydalanma orani

ihtiyacina cevap verecek

basina ihtiya¢ duyulan mera alani ise 19.13
da’dir. Otlatilan alaninki ise, 14.25 BBHB’nin
ihtiyacina cevap verecek niteliktedir ve ihtiyag
duyulan mera alani ise 70.15 da’dir. Yapilan
benzer calismalarda bu deger Uluocak (1978)
tarafindan 47 da, Tirker (2006) tarafindan
30.5 da ve Cacan (2014), tarafindan 24 da

olarak bulunmustur.
Sonuglar

Gerek Ulkemizde, gerekse bdlgemizde
yapilan mera islah arastirmalari sonucunda;
meralarimizin  buyldk bir kisminin  blyilk
Olcide yem degeri tasimayan bitkilerden
olusan dogal ortlistiniin uygun slah ve
amenajman yontemlerinden vyararlanilarak
degeri  ylksek bitkileriyle

yem yem

degistirilmesi gerektigini ortaya

cikarmaktadir.
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Ekler

Bu arastirma makalesi yuksek lisans tezi
ve HUBAK'In
tarafindan

baz alinarak hazirlanmistir
12121
desteklenmistir.

nolu projesi

Desteklerinden dolayi

HUBAK birimine tesekkiirlerimizi sunariz.
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ABSTRACT

This study was conducted to determine the effect of different bulb sizes on the
yield and some plant characteristics of Narcissus tazetta subsp. tazetta L. (bunch-
flowered daffodil) under the conditions of Harran Plain, during 2003-2004 and
2004-2005 winter crop production periods, in accordance with randomized blocks
design, with 3 replications. Three different bulb sizes (8-10 cm, 10-12 cm and 12-
14 cm circumferences) of Viransehir ecotype were used. In the study, the plant
height (18.40-30.82 cm), number of scape (leafless stem) (0.38-2.63 number
plant™), number of flowers (1.48-4.67 number scape™), main bulb sizes (12.80-
13.90 cm), main bulb weights (44.58-51.78 g), increase ratio of the main bulb size
(2.05-43.70 % (cm cm™)), number of bulbils (0.48-4.88 numbers plant'l), bulbil
sizes (6.67-9.60 cm) and bulb yields (9.99-11.89 kg m™) were investigated.
Statistical analyses indicated that all properties studied were affected by the bulb
size. The bulb size with 12-14 cm was found to be suitable for cut flower
production and the bulb sizes with 10-12 cm and lower size were suitable for bulb
production and landscaped areas.

Key Words: Phenological characters, Bulb yield, Bulb weight, Bulbil size, Flower
number

(074

Nergis (Narcissus tazetta subsp. tazetta L.)'te, farkli sogan iriliklerinin verim ve bazi
bitkisel dzelliklere etkisinin belirlenmesi amaciyla bu galisma, 2003-2004 ve 2004-
2005 kislik Griin yetistirme doneminde, Harran Ovasi kosullarinda, tesadif bloklari
deneme desenine gore, 3 tekerrirli olarak yilratalmuistiir. Materyal olarak
Viransehir ekotipi nergisin, 3 farkh irilikteki (8-10, 10-12 ve 12-14 cm cevre
uzunlugu) soganlari kullanilmistir. Arastirmada, bitki boyu (18.4-30.82 cm), bitki
basina cicekli sap sayisi (0.38-2.63 adet bitki"), sapta cicek sayisi (1.48-4.67 adet
sap'), anac sogan cevre uzunlugu (12.80-13.90 cm), anag sogan agirlig (44.47-51.83
g), anag sogan cevre uzunlugu artis orani (%2.05-43.70 (cm cm™)), yavru sogan
sayisi (0.48-4.80 adet bitki'l), yavru sogan ¢evre uzunlugu (6.67-9.60 cm) ve sogan
verimi (9.99-11.89 kg (mz)'l) incelenmistir. istatistiksel analizler, incelenen tiim
ozelliklerin sogan buyukliginden etkilendigini gostermistir. Arastirmada, 12-14 cm
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cevre uzunluguna sahip soganlarin gicek Gretimi icin ve 10-12 cm ve daha disiik ¢evre uzunluguna sahip
soganlarin ise gicek sogani Gretimi ve peyzaj alanlari igin uygun tohumluk iriligi oldugu saptanmistir.

Anahtar Kelimeler: Bitkisel 6zellikler, Sogan verimi, Sogan agirligi, Sogancik iriligi, Cigek sayisi

Introduction

Biodiversity has to be thought of in a
number of ways such as evolutionary tension
between insects and plants and contribution
to human society. Therefore, biodiversity has
to be recorded, used and reserved. Natural
products occupy a significant place in world
pharmaceutical market. The loss of biological
diversity due to faulty practices is a major
problem. The major task of the parties
concerned is to stimulate the awareness
among the general public on the importance
of conserving the biological diversity and
develop it in a sustainable manner. Turkey
bulbs for

mainly gathered from the wild environment.

exports horticultural purposes

The amount of material exported from
Turkey has increased continuously each year.
Since the majority of these bulbs are taken
the Turkish
government has recently limited the export

from the wild environment,

to some extent in order to conserve the
2007;
Anonymous, 2017). In the meantime, the

native flora (Karaglzel et al,
cultivation of these bulbs has also been
accelerated in Turkey. For this purpose, the
Turkish government has developed legislative
the

sustainable utilization of Geophytes (Sener et

measures  for conservation and
al., 1997). Narcissus is one of these geophytes
plant collected from the wild environment.
Narcissus which has as many as 80 species
is the most representative of Amaryllidaceae
family with 60 genera (Takos and Rook,
2013). Narcissus is a plant used as an emetic,
wound healer, heart and memory intensifier

for the cure of epilepsy and leprosy diseases
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and for poliomyelitis and Alzheimer

treatments in folk and modern medicine
(Orhan and Sener, 2003). Narcissus is one of
the oldest known plants in perfume industry
(Remy, 2002). Narcissus is critically important
for the world cut flower and bulb trade; for
example, in the Netherlands alone, produces
bulbs 1.600 ha

(Anonymous, 2018). Like other geophytes,

narcissus on area
Narcissus having bulbs with efflorescence
maturities can have a place in the market.
Many factors including genotype, location,
ecological factors and growth techniques
affect the flowers and bulb quality and yield
of Narcissus (Sharga, 1984; Rees, 1986; Nazki
et al.,, 2005; Toama et al., 2008; Kebeli and
Celikel 2013; Khan et al., 2013; Salman et al.,
2013). In addition, the bulb yield is changed
dependent on the bulb weight and bulb
densities (De Vroomen, 1975: Khan et al.,
2013). Small bulbs do not give flower or
result in products with a low market potential
1986). Hanks (2002)
reported that yields are mainly controlled by

(Rees, In addition,
the grade of bulbs, bulbs are graded by
circumference. For this reason, it is important
to determine the bulb size for optimum vyield
and appropriateness for cut flower and
landscape areas.

This work was performed to determine the
effect of different bulb sizes on the yield and
some plant characteristics of Narcissus tazetta
subsp. tazetta L..

Material and Methods

Field experiments were conducted at the
Agricultural Experiment Research Area of the
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Agricultural Faculty, Harran University in
Sanliurfa, Turkey, during 2003-04 and 2004-
05 winter crop production seasons for
duration of 2 years. The experimental field

was located in South-eastern Anatolia region

(in the Harran Plain) where semi-arid climate
conditions are prevailing, and some climatic
data for the area were given in Table 1
(Anonymous 2005).

Table 1. Some climatic parameters for Sanliurfa region relating to 2003-04 and 2004-05 growing seasons.
Cizelge 1. Sanliurfa’da 2003-04 ve 2004-05 yetisme sezonunda saptanan bazi iklim degerleri.

Months Years Temperature °C/Sicaklik Precipitation/Yagis Humidity/Nem

Aylar Yillar Average Maximum Minimum (mm) (%)
October 2003 215 35.5 38 23.1 51.5
Ekim 2004 21.7 35.0 11.3 3.4 48.7
November 2003 12.7 26.6 4.3 36.1 62.0
Kasim 2004 11.7 26.0 -0.1 187.7 72.2
December 2003 7.2 16.2 -0.3 64.4 75.0
Aralik 2004 6.2 19.6 -3.0 7.8 56.3
January 2004 6.0 13.5 -2.1 138.8 81.3
Ocak 2005 6.6 16.7 -0.8 64.4 64.4
February 2004 6.2 20.3 -4.7 92.0 74.9
Subat 2005 6.4 17.5 -2.2 69.5 68.5
March 2004 134 26.7 2.2 3.2 50.5
Mart 2005 11.4 24.5 1.9 23.1 57.1
April 2004 16.1 334 -0.7 51.6 47.1
Nisan 2005 17.3 29.7 4.8 25.2 50.9
May 2004 21.9 35.2 10.6 27.3 48.9
Mayis 2005 23.1 35.0 7.8 9.9 41.4
June 2004 29.0 394 17.3 0.0 33.5
Haziran 2005 27.4 38.5 15.1 31.3 35.9

As seen in Table 1, the climatic data of were used as material in the research.

2003-04 and 2004-05 growing
showed similarities. On the other hand, in the

seasons

first year, in November and March, the
precipitations were lower than the same
period of the second vyear. Throughout
vegetation period, totally 436.5 mm in the
first year and second vyear 422.3 mm
precipitation were recorded.

The soil of the research field belonged to
Harran | series and had A, B and C horizons,
flat and/or flat-like slope, alluvial main
material, a deep profile, and had a low
organic matter (1.37%) and clay texture
(Almaca and Gok, 1997).

Three different bulb sizes of (8-10 cm, 10-
and 12-14 cm

ecotype

12
Viransehir

cm circumferences)

of bunch-flowered

daffodil (Narcissus tazetta subsp. tazetta L.)
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Daffodil bulbs were gathered manually at the
area of their natural spread (village Nergisli,
near to the Viransehir, Sanlurfa, South-
eastern of the Turkey), after all the plant
parts had dried off. The bulbs obtained after
being cultivated and reproduced under field
conditions were kept in controlled storage
conditions (at a temperature of 16°C and
relative humidity of 65%) until the planting
The
experiment of area was irrigated before

time for both years of the trial.
planting and the soil was deeply tilled with a
plow when the soil was in the suitable
conditions for tilling and then treated with
cultivators and rototiller and prepared for
planting. The experiment was designed as a
Randomized Complete Block Design with
three replications. The bulbs were planted in
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October 18, 2003 and October 13, 2004, by
hand with 10 cm x 10 cm plant density and to
10 cm depth. At the stage of planting,
nitrogen (50 kg ha™) and phosphorus (50 kg
ha?) were applied to the soil, and at the
beginning of May, nitrogen (50 kg ha™) was
applied to all plots. The each plot was set up
as four rows each was 5 m in length, and
include 200 bulbs. Irrigation was performed
at the time of planting, and in the later
periods of vegetation, when necessary. The
weed controls were done by hoeing.
Phenological observations were performed
during the vegetation period and the bulbs
were harvested by spade after the parts of
the plants above the soil level were
completely dried and required measurements
were performed in the laboratory
environment.

The characteristics examined are given
below.
date: Date which  70%

appearance of plants occurred at each plot

Sprout on
was recorded as sprout date.

Beginning of the flowering: Date of the
appearance of the first flower at the plots
was recorded as beginning of the flowering.

Flowering period: The period from starting
of flowering to the end was determined for
randomly selected 20 plants at each plot and
their average was recorded.

Vegetation period: The period from the
date on which 70% appearance of plants
occurred to the date on which the parts of
the plants above the soil level were
completely dried, was recorded.

Plant height (cm): Heights of randomly
selected 20 plants were measured from soil
surface to the highest part and the average
was recorded.

(number plant™):

Number of scapes

Number of scapes with flower on randomly
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selected 20 plants on each plot was counted
and the average was recorded.

Number of flowers (number scape™):
Number of flowers on harvested flower with
randomly selected 20 scapes with flowers
and the average numbers were calculated.

Bulb size (cm): 20 plants were harvested at
each plot and following the separation of
bulbils and drying for 48 hours in the shade,
the circumferences of bulbs were measured
in cm unit and the average was recorded.

Bulb weight (g): 20 plants were harvested
at each plot and following the separation of
bulbils and drying for 48 hours in the shade,
the weights of bulbs were measured in g
units and the average was recorded.

Increasing ratio of the bulb size (%): The
increasing ratio of the bulb size was calculated
by dividing circumferences of 20 bulbs after
harvesting by circumferences of the bulbs
planted, expressed as percentage (%).

Number of bulbils (numbers plant™): The
number of bulbils from harvested 20 plants
was determined and the average values were
recorded.

Bulbil size (cm): Bulbils separated from 20
bulbs were dried off in shade for 48 hours
and then the circumferences of the bulbils
were measured in cm units and the average
was recorded.

Bulb yield (kg m?): In each plot, an area of
1 m? was harvested by hand, and then dried
for 48 hours and weighed, and then their
average was recorded.

The data were subjected to analysis of

variance (ANOVA) using Combined
Randomized Complete Block Design. The
significance of differences among the

different bulb sizes was determined using LSD
with 5%. All statistical analyses were carried
out by means of MSTAT-C® software.
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Results and Discussion

Phenological phases

The phenological phases (the sprout time,
the beginning of the flowering, the flowering
periods and the vegetation period) of the

daffodils
experimental years are given in Table 2.

bunch-flowered for both

Generally, the sprout time, the beginning
of the flowering, the flowering periods and
the vegetation period showed differences

depending on the bulb size.

Table 2. Some phenological characters of Narcissus tazetta subsp. tazetta L. depending on different bulb size in

2003-04 and 2004-05 growing seasons.

Cizelge 2. Farkli sogan iriliklerine gére, 2003-04 ve 2004-05 sezonlarinda Narcissus tazetta subsp. tazetta L.’da

saptanan bazi fenolojik ézellikler.

Phenological

Bulb size/Sogan iriligi

characters 8-10 cm

10-12 cm 12-14 cm

Fenolojik 6zellikler 2003-2004 2004-2005

2003-2004

2004-2005 2003-2004 2004-2005

Sprout date

Cikis tarihi
Beginning of the
flowering
Ciceklenme tarihi
Flowering period
(day)

Ciceklenme siresi
(gin)

Vegetation period
(day)

Vejetasyon sliresi
(gin)

Harvested date
Hasat tarihi

24.11.2003 18.11.2004

15.01.2004 12.01.2005

19 20

182 184

08.06.2004 06.06.2005

19.11.2003

29.12.2003

06.06.2004

182

14.11.2004 17.11.2003 11.11.2004

26.12.2004 25.12.2003 22.12.2004

24 23 23 24

182 185 188

09.06.2005 05.06.2004 08.06.2005

The sprout time as seen in Table 2, in both
years, the size of the bunch-flowered daffodil
bulb
determined in the second year that the

increased, was shortened. It was
planting was performed 5-6 days earlier than
the first year, resulted in the sprout time also
occurred at earlier dates.

The earliest flowering time amongst
different bulb sizes was recorded for the 12-
14 cm bulb sizes (Table 2). The beginning of
the flowering shortened in accordance with
increasing bulb size. It can be said that the
difference between bulb sizes regarding
flowering days results from earlier formation
of flower buds and their earlier appearance.
The bunch-flowered daffodils with 10-12 and
12-14 cm bulb sizes had flowering period of

23-24 days and no significant difference were
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noted between the years. On contrary,
bunch-flowered daffodils with 8-10 cm bulb
size had shorter flowering period than the
bigger bulb sizes (Table 2). These findings are
in line De Vroomen (1975) who reported that
flower productivity and quality increases with
the increase in the bulb size and Rees (1986)
who, small bulbs do not give flower or result
in products with a low market potential.

The vegetation period was 182-185 days
for the first year and 182-188 days for the
second year. This difference may be due to
the differences between the appearing dates
of bunch-flowered daffodils with different
bulb sizes and ecological conditions.
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Table 3. Morphological characters, yield of bulb and flowers of Narcissus tazetta subsp. tazetta L. depending on different bulb size in 2003-04 and 2004-05 growing.
Cizelge 3. Farkli sogan iriliklerine gére, 2003-04 ve 2004-05 sezonlarinda Narcissus tazetta subsp. tazetta L.”da saptanan morfolojik karakterler, sogan ve cicek verimi.

Bulb size increase

Bulb size(cm) Bulb yield (kg m?)

Sogan iriligi ratio (%) Bulbil Bulbil Sogan verimi
. Plant height Number of Number of g g Bulb weight  Sogan iriligi artis orani Numbers size (cm) g
Bulb sizes ] g
Sosan irilisi (cm) scape Flower 1.Year 2.Year (g) 1.Year 2.Year Sogancik Sogancik 1.Year 2.Year
g g Bitki boyu  Sap sayisi  Cicek sayisi vl 2.yl Sogan agirligi vl 2.yl sayisi iriligi vl 2.yl
8-10 cm 18.40 ¢ 0.38c 1.48 ¢ 12.80 ¢ 12.93b 44,58 ¢ 42.22 a 43.70 a 0.48 ¢ 6.88 b 9.99c 10.02 ¢
10-12 cm 21.82b 1.37b 292b 1353 b 13.20a 47.32 b 23.03 b 20.61b 2.12b 9.60 a 10.89 b 11.02b
12-14 cm 30.82 a 2.63a 4.67 a 13.90 a 13.27 a 51.78 a 6.92 ¢ 2.05 ¢ 4.88 a 6.67 ¢ 11.52 a 11.89 a
LSD 0.76 0.07 0.08 0.24 0.18 0.45 2.11 1.42 0.10 0.18 0.10 0.07
F values
Years/Yillar - - - * - ** - - *k
BUIb Size %k %k %k %k %k %k * %k 3k %k 3k %k 3k %k %k 3k %k 3k

Sogan iriligi

The mean values with the same letter within variable are not significantly different (LSD P < 0.05); significant at *0.05 and **0.01 levels.
Ayni harfler arasindaki fark 6nemsiz (LSD P < 0.05);* 0.05,** 0.01 diizeyinde énemli.
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Morphological characters

The
height,
number of flowers, bulb size, bulb weight,

characters (plant

number of scapes with flowers,

morphological

bulb size increase ratio, bulbil numbers, bulbil
size and bulb yield) of the bunch-flowered
daffodils for both experimental years are
given in Table 3.

The plant height, the number of scapes
with flowers, the number of flowers, the bulb
weight, the bulbil numbers and the bulbil size
results of variance analysis showed that the
difference between the vyears was not
significant, but the differences between the
bulb sizes were found to be significant.
However, it was found that there were
significant differences between the years and
the different bulb sizes in terms of the bulb
size, the bulb size increase ratio and the bulb
yield. The values of two years showed that,
the plant height, the number of scapes with
flowers, the number of flowers, the bulb size,
the bulb weight, the bulbil numbers and the
bulb yield were markedly increased with the
increase in the bulb size (Table 3). This may
be related to the maturation level of the
bulb. The highest the plant height, the
number of scapes with flowers, the number
of flowers, the bulb size, the bulb weight, the
bulbil numbers and the bulb yield value was
obtained from the bulb size of 12-14 cm, and
the lowest value was obtained from the bulb
size of 8-10 cm. This finding was in consistent
with De Vroomen (1975), Rees (1986) and
Hanks (2002).

The number of flowers per scape, were
slightly lower than those reported by Baker et
al. (2000). This difference may be due to
genotypic or ecological factors or due to the
differences in the size of the bulbs used. Bulb
yield of the bunch-flowered daffodil with a
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bulb size of the 8-10 cm reached the lowest
values of 9.99 kg m™? and 10.02 kg m?, in
2003-2004 and 2004-2005, respectively. An
increase in bulb yield was seen concomitantly
with increasing bulb sizes. This may be due to
the big bulbs producing a higher number of
bulbils.

As seen in Table 3, in both years, the
highest values of the bulb size increase ratio
were determined as 42.22 % and 43.70 %,
respectively, from the 8-10 cm bulb sizes and
the lowest values were found to be 6.92 %
and 2.05 %, from the 12-14 cm bulb sizes,
respectively. As the bulb size increased, the
ratio of increase of the bulb size decreased.
This may be due to the big bulbs closer to the
maximum size they could achieve. These
findings were in harmony with Khan et al.
(2013) who recorded that the more weight
bulbs give to reduce bulb yield than the
lighter weight bulbs.
of bulbil
according to the combined values of the two

Otherwise, in terms size,
years, the bunch-flowered daffodil with the
10-12 cm bulb size reached the highest value
of 9.60 cm whereas the 12-14 cm bulb sizes
reached the lowest value of 6.67 cm (Table
3). The medium size (10-12 cm) bulbs
produced larger bulbils compared with larger
size (12-14 cm) bulbs.

To conclude, it could be said that the 12-
14 cm bulb sizes, which had higher plant
with
flowers, larger number of flowers, larger bulb

heights, larger number of scapes
size and bulb weight, larger number of bulbils
and bulb yield were found to be suitable for
the cut flower production. The 10-12 cm bulb
sizes, which had higher bulbil size and higher
bulb size increase ratio that could produce
suitable amounts of flowers, were suitable for

bulb production and landscaping applications.
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ABSTRACT

The main objective of this work was to examine the contributions of the
agricultural, service and industrial sectors to economic growth in Ghana, and to
show the distribution and changes in growth rates by year and the current
performces of the sectors. Time series data from 1984-2013 on all the variables of
interest obtained from various organizations was used for the analysis. The
Ordinary Least Squares estimation technique was used for the analysis. The results
show that a 1% increase in the growth of the agricultural sector will cause GDP
growth to increase by 0.248%. Also, a 1% increase in the growth of the services
sector will lead to 0.472% increase in GDP growth. Finally, 1% increase in the
growth of the industrial sector will bring 0.32% increase in GDP growth. It is
concluded that the service sector contributed most to the overall growth. It is
recommended that for Ghana to achieve higher GDP growth rate, she should
activate / strengthen the agricultural sector as well as its services. Therefore, for
Ghana to attain higher GDP growth rates as her key dream, more of her resources
should be channeled into the service sector (0.472). Nevertheless the government
should make structural changes in agricultural sector as it also forms the core of
growth and development of the economy and employs the highest labour force.
The agricultural sector should also be modernized for further growth and further,
government must provide enough subsidies and incentives to motivate farmers
especially for cocoa.

Key Words: GDP Growth rates, Agricultural sector, Services sector, Industrial
sector, Ordinary Least Squares method, Economic development,
Sectoral growth

(04

Bu calismanin temel amaci, tarim, hizmet ve sanayi sektérlerinin Gana'daki
ekonomik bilylimeye olan katkisini incelemek ve bliyiime oranlarinin yillara gore
dagihmini ve degisimini sektorlerin mevcut performansini ortaya koymaktir. Analiz
icin cesitli kuruluslardan elde edilen tim degiskenler lizerinde 1984-2013 arasi
zaman serileri verileri kullanilmistir. Analiz igin En Kigik Kareler tahmin teknigi
kullanilmistir. Sonuglar, tarim sektériiniin biiyiimesinde% 1'lik bir artisin GSYiH
blylimesinin% 0,24 oraninda artacagini gostermektedir. Ayrica, hizmet sektoriiniin
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biiyiimesinde %1.0’lik bir artis, GSYIH biiylimesinde %0.472 oraninda bir artisa yol agacaktir. Son olarak, sanayi
sektériiniin bityiimesindeki %1.0'lik artis, GSYiH biiylimesinde %0.32 oraninda bir artis saglayacaktir. Hizmet sektériiniin
genel bliyiimenin ¢oguna katkida bulundugu sonucuna varilmistir. Gana'nin daha yiiksek GSYH bliyiime oranina ulagsmasi
icin, hizmetin yani sira tarim sektortini de aktive etmeli / gliclendirmelidir. Bu nedenle, daha fazla kaynak hizmet
sektoriine yonlendirilmelidir (0.472). Bununla birlikte, hiikimetin, ekonominin biyiimesi ve gelismesinin cekirdegini
olusturdugu ve en yuksek isglicinu istihdam ettigi icin tarim sektoriinde yapisal degisiklikler yapmasi gerekmektedir.
Tarim sektori, daha fazla biylime icin modernize edilmeli ve ayrica, hiikiimet giftgileri 6zellikle kakao igin motive edecek

yeterli sibvansiyon ve tesvik saglamalidir.

Anahtar Kelimeler: GSYIH Biyiime oranlari, Tarim sektorti, Hizmet sektorii, Sanayi sektorti, En kiiguk kareler
yontemi, Ekonomik gelisme, Sektorel buyime

Introduction

the
macroeconomic indicators that every country
(Faridi, 2012).
Domestic Product is the total dollar amount

Economic growth is one of

seeks to achieve Gross
of all goods and services produced. The
growth rate is the percentage increase or
GDP the

measurement cycle. The GDP growth will

decrease of from previous
increase if retail expenditures, government
spending, and exports increase. The growth
rate increases with increasing in exports,
inventory, and declines in consumer, business
or government spending. The GDP growth
rate is the most important and valuable
indicator of economic health. It has a direct
effect on businesses, jobs and personal
that

business, jobs and personal income. If GDP is

income, is: if GDP grows, so will
slowing down, then businesses will hold off
investing in new purchases and hiring new
employees, waiting to see if the economy will
improve. This, in turn, can easily further
depress GDP and consumers will have less
money to spend on purchases. When the
GDP growth rate actually turns negative, then
the economy heads towards a recession.
Ghana

abundant

is generously endowed with

natural resources including
biological and non-biological resources. The
resources of the entire world should be

developed to the fullest extent possible with
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available means as a whole can progress only
by the efficient and rational use of the
natural resources. Resources depend on
importance attached to it. Hence, agriculture
constitutes one of the most important

sectors of the economy. The significance of

agriculture resource in bringing about
economic growth and sustainable
development of a nation cannot be

underestimated. Agriculture plays a key role
and indeed contributes to the growth of the
economy, provides employment
opportunities for the teaming population,
revenue earnings and eradicates
the Stated that

in agriculture is the principal

export

poverty in economy.
stagnation
explanation for poor economic performance,
while rising agricultural productivity has been
the

successful industrialization (Abayomi, 1997).

most important driving force of
Agriculture is said to plays a very key role

in contribution to socio-economic
development in many countries. It is the
primary source for employment, livelihood,
and food security for the majority of rural
people. The success of this continuation
largely depends on the direct influence it has
on the national economy as well as how the
agricultural sector stimulates the growth of
other sectors in the economy. Consequently,
understanding the role of agriculture and its
linkages to the rest of the economy is of good

importance.
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A stable, strong and efficient agricultural
sector would enable a country to feed its
growing population, generate employment,
earn foreign exchange and provide raw

materials for industries. The agricultural
sector has a multiplier effect and a great

influence on any nation’s socio-economic and

industrial fabric because of the
multifunctional nature of agriculture (Ogen,
2007).

In addition, the effects of the various
sectors and subsectors in an economy mainly
agriculture (crops and livestock, cocoa
production and marketing, fishing, forestry
and logging), service (transport, storage and
communication, wholesale and retail trade,
restaurant and hotels, finance, insurance,
estates,

government services, community, social and

real and business services,
personal services and producers of private
non-profit services) and industry(mining and
quarry, construction, electricity and water
and manufacturing ) have not been left out of
the growth literature. These various sectors
might contribute either positively or
negatively to GDP growth in an economy
depending on the kind of policies put in place
by the policy makers (Johnston, 1970).
Ghana’s economic reform program was
implemented in three phases: In the first
phase between 1983 and 1986, the attention
was focused on getting prices right, and on
reducing the government’s budget deficit by
Between 1987 and

efforts were geared towards the

increasing
1990,
initiation of structural changes, such as the

revenues.

liberalization of the exchange rate and the
trade system, the start of the SOE divestiture
program, and civil service reforms. In the
third phase, after 1990, the government
started to look at the more demanding
structural and institutional reforms.
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Ghana’s agriculture is dominated by
smallholders which are rarely larger than 4 ha
each enterprise. The popular method of
production is mixed cropping, which ensures
the combination of crops with roots and
other agricultural products. The introduction
of large scale, mechanized farming during the
1960s proved to be a failure, and as of now
hardly any large farms continue to be in
operation. Food crops are said to be the main
contributors to agricultural output, followed
by cocoa, timber and fishing. Ghana‘s most
important staple crops are root crops like
cassava and yams. The most valuable tree
crops are palm fruit and cocoa.

Historically, most important cash crops like
palm oil and cotton had been marketed by
government monopolies. During the ERP, the
government removed food price controls,
and abandoned most marketing monopolies
The

measures were mixed. After the removal of

except for cocoa. results of these

price controls, mainly the production of
starchy staples and cereals, and fresh fruit
appear to have risen, while the production of
most other crops has not taken off. Overall,
the productivity of Ghana’s agricultural sector
is quite low, estimated to operate only at 20
percent of its capacity because of low
(ElU,
1998a). Low records on investments since

investments and poor technology
1983, coupled with the removal of subsidies
on fertilizers and other agricultural inputs,
have not helped to improve its productivity,
leaving a good proportion of unexploited
potential for further expansion.

Ghana‘s mining sector is dominated by
gold mining. With the introduction of a new
mineral law in 1986 and the privatization of
the country’s largest gold mines, the mining
industry has been thriving, and gold output

has increased more then five-fold between
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1987 and 1996. Ghana is one of the world’s
largest exporters of manganese, and mines
some bauxite and diamonds. The diamond,
manganese and bauxite sectors have also
recovered after considerable contraction
during the decline in the 1970s, increasing its
output by almost 50 percent between 1990
and 1996 (IMF, 2000a).

The the

manufacturing sector has been mixed. Ghana

influence of the ERP on

has a broad industrial base across almost all
sectors. Most of today’s larger manufacturing
companies were established as state-owned
enterprises in the 1960s. Between 1983 and
1990, the manufacturing sector grew by 8.1
percent per year, benefiting from the
availability of imported inputs, which enabled
them to use their existing excess capacity.
From 1990 onwards, growth slowed to 2.2
percent, mainly because of the exposure to
import competition; and the abandonment of
subsidies forced companies to rationalize and
improve their performance. Employment in
manufacturing fell from 78000 in 1987 to
28‘000 in 1993, (Lall, 1995) and the number
between 1987 and 1993

declined by 21 percent, from 634 companies

of companies

to 500 companies.

Ghana’s service sector has been the
fastest growing sector of the economy, The
bulk of service activities are in trading and
public services. Trading in particular is one of
the that the

contraction of the manufacturing services

activities benefited from
and absorbed part of their unemployed
workers. Transportation services have grown
only slowly because of substantial structural
problems, such as a poor road and railway
system. One of Ghana’s promising service
sectors is tourism, which has become the
country’s third largest foreign exchange
earner (EIU 1998b). In addition, there are
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about 16
Ghana, as well as several security brokerages,

insurance companies active in
export financing and leasing companies, and
The Ghana stock
exchange, currently the fifth largest in Africa,

venture capital funds.

has 21 companies listed. At 4 percent
turnover and with very high bid/ask spreads,
the country’s stock market remains one of
the world‘s least liquid exchanges (EIU,
1999c).

The primary objective of this research is to
present the current economic position
(growth) of the country and to analyze the
impact of agriculture on the economy of
Ghana, to show the growth and decline
1984-2013, the

performance, impact and contributions of the

between to examine

agricultural sector, service sector and

industrial sector on economic growth.

Materials and Methods

Data set of this work has consisted of time
series data on GDP, browsing studies and
databases searching for information relating
to our research questions. Thus it has been
similar to a secondary analysis of already
existing data, although 1t has been drawing
the
explanations and analyses in addition to their

on original authors’ arguments,
data (see for example World Bank, 2007,
2008, 2011,

2013). Also, data and relevant information

Country Intelligence: Ghana,

were drawn from the Ghanaian Newspapers,
published articles and journals. The Ghanaian
Statistical Services and the Bank of Ghana
were contacted for the yearly update of
statistical figures of the country’s GDP.
Literature review has been helpful in the data
collection as the theories on development
and growth illuminate factors that could be

important and indicate what data that should



Okine and Ozel, 2018. Pinar ve ark. Harran Tarim ve Gida Bilimleri Dergisi, 22(3): 363-375

be collected.

Data from other reliable sources which
include the time series data such as the
Ministry of Food and Agriculture, Bank of
Ghana, Budget Statement, Statement of the
Ghanaian Economy and the World Bank were
collected for the purpose of this study.
Calculations and analysis were also made
using statistical package programs.

All estimates, including those presented
here as comparatively reliable, can
potentially be wrong. Nevertheless, using
but with

reasonable approach. Since data is seldom

them, caution, is the most
perfectly reliable and totally free of error
most research would be impossible if data
used could be one hundred percent sure of.
Or, in the words of Maddison (2001), even if
estimates were based from earlier times on
weaker evidence it is —a meaningful, useful
and necessary exercise to attempt to find as
good numbers as possible.

In order to examine the contributions of
the agricultural sector, service sector and
industrial sector on economic growth, the
following econometric model is specified.
Model:

GDPG= (AG, IG, SG) (1)
InGDP=In (BOAG”" B1IG" B2SG B3 e g) (2)
InGDPGt=B0+B1InAGt+B2InIGt+B3InSGt+et (3)
GDPGt= B0 + B1AGt + B2 IGt + P3SGt + £t (4)

Where;

%GDPG = GDP growth

%AG = Growth of the agricultural sector
%SG = growth of the service sector

%IG = growth of the industrial sector

BO = intercept (if AGt = SGt = 0)

B1 = coefficient of AG

B2 = coefficient of SG

B3 = coefficient of IG

et = error term (normally distributed with
zero mean and constant variance)
The following are the expected results

0GDPG/0AG>0;0GDPG/0SG>0;0GDPG/01G>0;(5)

To determine which sector is to lead the
growth process of Ghana, all the variables of
interested has been standardized. That is,
finding the means of each variable and
subtracting them from each year’s value over
the study period respectively.

The method of data estimation technique
used is Ordinary Least Squares (OLS). The
reason is that it is one of the simplest
methods of linear regression. Its goal is to
closely fit a function with data and it does so
by minimizing the sum of squared errors from
the data.

Results and Discussion

Ghana’s economy continues to be

dominated by the agricultural sector.
Although its importance has diminished since
1972, it is still responsible for 40 percent of
the GDP. The second largest sector after
agriculture is the service sector, in particular
trading. Industry only commands about 15
percent of the GDP showing that Ghana is still
at the initial stage of industrialization, even
when compared with other countries in the
region (IMF, 2000a).

Majority of Ghana’s industrial activity is
concentrated around the capital Accra and
the adjacent industrial area of Tema. Kumasi,
the capital of the Ashanti region, is the home
of most sawmills and wood processing
companies. Most of the country’s precious
natural resources are mined in the Western,
Central, Ashanti and Accra region. Ashanti

also has the largest share of the country’s
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cocoa trees, as well as a large part of the
country’s timber resources. Northern Ghana
is the area noted for the production of staple
foods.

From the Table 1, 2 and 3, it which shows
the values of the percentage contribution of
the various sectors, that is Agriculture,
Industry and Service to the total GDP of the
country. It could be said that Agriculture
sector recorded the highest contribution to
the gross domestic product of Ghana for the

Table 1. GDP Figures by sectors (%) (1984-2013)
Cizelge 1. Sektdrlere gore GSYiH(%)(1984-2013)

past 22 years followed by the Industry then
the This that
agriculture had been the country’s major

Service sector. means
source of income, which also confirms the
fact that this sector had employed 70%
percent of the country’s population. Also
from the same table, the opposite could be
seen, that is the Service sector took over the
lead as the major contributor of gross
domestic product from 2006 to date, then

followed by the Industry then Agriculture.

Year Agriculture Industry Service Total
(Yillar) (Tarim) (Endstri) (Hizmet) (Toplam)
1984 51.9 111 37.0 100
1985 48.4 18.1 33.5 100
1986 48.0 17.3 34.7 100
1987 50.7 16.4 32.9 100
1988 49.7 16.7 33.6 100
1989 49.4 16.9 33.7 100
1990 45.0 17.0 38.0 100
1991 45.5 17.1 37.4 100
1992 44.9 17.6 37.5 100
1993 413 27.9 30.8 100
1994 419 27.8 30.3 100
1995 42.7 26.8 30.5 100
1996 43.8 26.7 29.5 100
1997 40.0 28.8 31.2 100
1998 40.2 28.3 31.5 100
1999 39.9 28.4 31.7 100
2000 39.4 28.5 32.1 100
2001 39.3 28.2 32.5 100
2002 39.2 28.3 32.5 100
2003 40.2 27.8 32.0 100
2004 415 27.2 31.3 100
2005 40.9 27.5 31.6 100
2006 30.4 20.9 48.7 100
2007 29.0 20.8 50.2 100
2008 30.9 20.5 48.6 100
2009 31.8 26.3 41.9 100
2010 29.7 19.2 51.1 100
2011 25.3 25.7 49.0 100
2012 22.9 28.8 48.3 100
2013 21.8 28.6 49.6 100

Source: World Bank Africa Database 2004, Bank of Ghana, Ghana Statistical Service,
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Table 2. GDP growth figures by sectors (%) (1984-2013)
Cizelge 2. Sektérlere gére GSYIH daki biiyiime (%)(1984-2013)

Year Agriculture Industry Service GDP Total
(Yillar) (Tarim) (Endustri) (Hizmet) (GSYIH Toplam)
1984 9.7 9.0 6.9 8.4
1985 0.6 17.6 7.8 5.1
1986 33 7.6 7.1 5.2
1987 0.0 11.5 9.0 4.8
1988 3.6 7.3 7.8 5.6
1989 4.2 2.6 6.7 5.1
1990 -2.0 6.9 7.9 3.3
1991 4.7 3.7 6.3 5.3
1992 -0.6 5.8 7.7 3.9
1993 2.5 4.3 7.2 4.9
1994 1.9 35 5.0 3.3
1995 3. 4.1 4.7 4.1
1996 5.2 4.7 4.2 4.6
1997 4.3 6.4 6.5 4.2
1998 5.1 3.2 6.0 4.7
1999 3.9 5.0 5.0 4.4
2000 2.1 3.8 5.4 3.7
2001 4.0 2.9 5.1 4.2
2002 4.4 4.7 4.7 4.5
2003 6. 5.1 4.7 5.2
2004 7.5 5.1 4.7 5.8
2005 4.1 7.7 6.9 5.9
2006 4.5 7.2 6.1 6.3
2007 -1.7 6.0 7.6 6.4
2008 7.4 15.0 7.9 8.4
2009 7.2 4.5 5.6 3.9
2010 5.3 6.9 9.8 8.0
2011 0.8 41. 9.4 15.0
2012 2.3 11.0 12.1 8.7
2013 5.2 6.6 10.3 7.3

Source: World Bank Africa Database 2004, Bank of Ghana, Ghana Statistical Service,

Table 3. GDP figures by sectors (SBN) 1984-2013
Cizelge 3. Sektérlere gére GSYIH (Milyar Dolar) (1984-2013)

Year Agriculture Industry Service GDP Total
(Yillar) (Tarim) (Enddstri) (Hizmet) (GSYIH Toplam)
1984 2.28 0.48 1.64 4.4
1985 2.17 0.81 1.50 4.50
1986 2.74 0.98 1.98 5.72
1987 2.57 0.83 1.66 5.07
1988 2.57 0.86 1.74 5.19
1989 2.59 0.88 1.76 5.25
1990 2.64 0.99 2.23 5.88
1991 3.00 1.12 2.46 6.60
1992 2.87 1.12 2.40 6.41
1993 2.46 1.66 1.83 5.96
1994 2.27 1.51 1.64 5.44
1995 2.75 1.73 1.97 6.46
1996 3.03 1.85 2.04 6.93
1997 2.75 1.98 2.14 6.89
1998 3.00 2.11 2.35 7.48
1999 3.07 2.18 2.44 7.71
2000 1.96 1.41 1.59 4.98
2001 2.08 1.49 1.72 5.31
2002 2.41 1.74 2.00 6.16
2003 3.06 2.12 2.44 7.63
2004 3.68 2.41 2.77 8.88
2005 4.38 2.95 3.39 10.73
2006 6.20 4.26 9.93 20.41
2007 7.17 5.14 12.42 24.75
2008 8.81 5.84 13.86 28.52
2009 8.25 6.83 10.88 25.97
2010 9.55 6.17 16.43 32.17
2011 10.00 10.16 19.38 39.56
2012 9.55 12.02 20.16 41.74

48.13

2013 10.49 13.76 23.87
Source: World Bank Africa Database 2004, Bank of Ghana, Ghana Statistical Service,
369



Okine and Ozel, 2018. Pinar ve ark. Harran Tarim ve Gida Bilimleri Dergisi, 22(3): 363-375

0.693; Adjusted R? = 0.658; F-statistic (3, 26)
= 593.038 (p-value < 0.00001); DurbinWatson
statistic = 1.925. Variance Inflation Factors
(1.1,1.6,1.7).

Mean of dependent variable = 1.6768;
Standard deviation of dep. var. = 0.33041;
Sum of squared residuals = 0.971; Standard
error of estimate = 0.19325; Unadjusted R% =

Table 4. OLS estimate on GDP growth figures by sector (%)
Cizelge 4. Sektorlere gére GSYiH’daki biiyiimenin (%) en kiiciik kareler yéntemi ile tahmini

Coefficients Standard Error t Stat Sig.
Intercept -2.33 0.332 -0.701 0.489
LAG 0.248 0.066 3.781 0.001
LIG 0.315 0.078 4.030 0.000
LSG 0.472 0.175 2.692 0.012

The method of Ordinary Least Squares
(OLS) was used in the determination of the
regression coefficient and other statistical
parameters required in analysis (Table 4).
This method gives Best Linear Unbiased
Estimates (BLUE) that is efficient (Gujarati,
1995). Simple log linear regression model was
used to analyse the time series data which

was collected. The original OLS results did not
give us any indication of the presence of
multicollinearity judging from the t-ratios and
R%. However, it was decided to do another
results or
otherwise. Therefore 1t was conducted the
Auxiliary

test to confirm the above

regression. The results are as

presented in Table 5.

Table 5. Test for the presence of multicollinearity using auxiliary regression
Cizelge 5. Yardimci regresyon kullanarak ¢coklu dogrusallik varliginin test edilmesi

2 . . .
R of original reg. Conclusion

Function R’ of auxiliary reg.
LAG=f L(IG,SG) 0.103
LIG=f L(AG,SG) 0.227
LSG=f L(AG,IG) 0.267

0.693 No multicollinearity
0.693 No multicollinearity
0.693 No multicollinearity

Here, it was compared the two R? values.
Using Klein’s Rule of Thumb, if the R? for the
auxiliary regression is higher than for the
original regression, then there is probably
multicollinearity.  Multicollinearity is not
present in the regression since the original
value of the R? is greater than the R’ of the
auxiliary regression. The value of Durbin
Watson statistics is 1.925, which indicates the
presence of no autocorrelation since the
value falls between 1.5 and 2.5 judging from
the rule of thumb. Also, based on the
variance inflation factor (VIF), variables are
not multicollinearity since the VIF is below
the threshold which is 3, beyond which it

would be said to exist.

From table 4 and 5, it could be seen that
this regression result is not affected by the
problems of multicollinearity and
autocorrelation. In addition, the regression
result is not nonsense that is not spurious
since DW (1.925) > R2 (0.693). Therefore,
meaningful analysis and conclusions can be
drawn from it. The value of R*(0.692) though
not very high. Statistically, it has a very good
fit. Economically, about 70% of the total
in GDPG
independent variables. The remaining is
3.041% which is attributed to other factors.

Overall, the regression equation is statistically

variation is explained by the

significant since F-calculated > F-critical.
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Agriculture sector performed well as a
of the
implementation of Economic Recovery and

result introduction and proper
Structural Adjustment Program, ERP and SAP
respectively in 1983 just after famine period
under President Jerry John Rawlings regime.

It could be said that agriculture was given
much attention which therefore improved
the sector. Also, the subsequent decline in
agricultural sector in the other years could be
attributed to shift of attention away from it,
change of government which led to other
introduction of new policies and other
natural factors such as drought.

In terms of the GDP or economic growth,
there has not been consistent in the growth
figures though there have not been any
negative values in the total gross domestic
product (GDP) of the economy of Ghana.
Therefore, this indicates that the economy
has not entered into recession or depression
for the past thirty years, which is from 1984-
2013. Table 2, shows the GDP growth figures
which

little
sustainability in the growth with highest
record of 15.1% in 2011 followed by 8.7% and
8.4% in 2012 and 1984 respectively and
currently at 8.3%. To attain a maximum

in percentage of the economy,

indicates that there has been a

sustainable economic growth coupled with
price stability continues to be the central
objective of macroeconomic policies for most
countries in the world today.

From the summary output (Table 4), the
unstandardized coefficient of agricultural
(AG), industrial (IG) and service (SG) sectors
in terms of growth are 0.248, 0.315, and
0.472 respectively. In the statistical table
above, the service sector recorded the
highest mean of 1.897 which shows that this
sector has been the main sector that

contributes the most to GDP growth of
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Ghana.
above, 1% growth in GDP of service sector
will lead to 0.472% rise in the total GDP of
the economy, followed by industrial then the
agricultural sector with 0.315% and 0.248%
respectively for every 1% rise in GDP growth

Also from the regression model

of these various sectors. This infers that all
the three sectors growth shows a positive
relationship with GDPG and it is statistically
significant since t-ratio is greater than critical
value in all case.

Even though Table 1 and 3 shows that
agriculture had been the major contributor to
real GDP and is the backbone of the country,
its impact on the economic growth is the
least. This is because the GDP growth is
based on the differences in yearly values
expressed as percentage and if the change or
the difference is insignificant the growth will
be low and vice versa. This had been the case
of the agricultural sector for the past 27 years
that is only in 2003, 2004 and 2009 it
recorded the highest growth, nevertheless
this sector remains the key in the economic
development of the country.

The GDP growth rate increases if retail
expenditures, government spending, and
exports increase since it depend on these
factors. The growth rate will decline with
increases in exports, inventory, and declines
in consumer, business or government
spending (BEA). The GDP growth rate is the
most important indicator of economic health.
If GDP is growing, so will business, jobs and
personal income. If GDP is slowing down,
then businesses will hold off investing in new
purchases and hiring new employees, waiting
to see if the economy will improve. This, in
turn, can easily further depress GDP and
consumers have less money to spend on
purchases. If the GDP growth rate actually

turns negative, then economy is heading



Okine and Ozel, 2018. Pinar ve ark. Harran Tarim ve Gida Bilimleri Dergisi, 22(3): 363-375

towards a recession.

Another key factor that has great impact
on economic growth is the force of inflation.
Basically the rate of economic growth
depends primarily on the rate of capital
formation and the rate of capital formation
depends on the rate of savings and
investment (Datta and Kumar, 2011). World
economic growth and inflation rates have
been fluctuating. Likewise, inflation rates

have been dominating to compare with

growth rates in virtually many vyears
(Madhukar and Nagarjuna, 2011) and
relationship between inflation and the

economic growth continued to be one of the
most macroeconomic problems.

Several studies have estimated a negative
relationship between inflation and economic
growth for instance in 1970s, countries with

high inflation especially the Latin American
countries begun to experience a decrease in
growth rates. In 1990 and 1994 the country’s
inflation was 37.2% and 24.7% respectively,
and this could be one of the many reasons
why the country experienced the least
economic growth in those years. Further, in
2011 the inflation was at 8.6% at the end of
the year, and that recorded the peak in the
economic growth. This confirms the study of
Mubarik (2005) which states that low and
study inflation promotes economic growth
and vice versa.

Other factors such as poor government
policies, low level of investment coupled with
decline in consumer and government
spending all contributes to low real GDP

growth of a country.

45

Sectoral growth in Ghana
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Figure 1. Comperison of sectoral growth in Ghana.

Sekil 1. Gana'da sektérel biiyiimenin karsilastiriimasi.

From the figure 1, it shows the trend in the
growth of the three sectors over 30 years
(1984-2013). It is clear from the graph that
agriculture sector recorded the least growth
even though its real GDP values in billion
dollars recorded the highest from 1985 to
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2006. Also, apart from agricultural sector
which
indicated that the sector was on its way to

recorded negative growth which
economic recession in 1990, 1992 and 2007,
the other sectors show positive growth
throughout the years under study. Even
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though this sector employs the largest
portion of Ghanaian labour force and as the
matter of fact the biggest sectors it has
declined in growth despite its greatest
proportion of real GDP values over the past
years. The decline in this sector could be due
to lack of attention, poor policies, lack of
incentives and inadequate improved planting
material and natural disasters such as storms
and drought. It could also be seen from the
graph the industrial sector peaked in 2011
and also recorded the highest GDP owing to
the discovery of the petroleum and increased
export of other natural resources such as
gold and diamond and bauxite boosted the
industrial sector.

The growth of the agricultural sector has

been variable. A particularly dismal
agricultural growth  performance was
recorded in 1990 and 1992. The annual

average rate of agricultural growth was
1.97% during the 1990s, whereas it was
3.57% during 1980s. Hence, agricultural
growth had declined during the 1990s.
Agriculture's share of aggregate output
growth averaged 12.78% per annum during
1990s, and -2.0% and -0.6% in 1990 and
1992, respectively. It could be noted that the
negative shares originated in the fall in
agricultural real output during 1990 and
1992. On the other hand, the services sector
seemed to have recorded high growth rates
during the period.

The agricultural sector in Ghana had been
characterized by a number of constraints
during the period 1983-2001. First, financial
sector liberalization and monetary policy in
general resulted in very high agricultural
lending rates of the order of over 45% per
annum and a crowding out of agriculture in
credit allocation,

formal domestic

precipitating a fall in the share of agriculture
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during the period. Since the initiation of

financial sector liberalization, the formal
financial institutions have tended to allocate
smaller proportions of domestic credit to
agriculture and, indeed, to direct productive
activities. These financial institutions have
rather tended to invest in treasury bills and
other high-interest bearing assets. This has
been because of the lower effective return on
lending to the agricultural sector. In addition,
agriculture in Ghana is still largely rainfed and
subject to the vagaries of weather and
biological cycles, making agriculture a rather
risky business. Notably, weather conditions,
particularly the amount, frequency, timing
and distribution of rainfall, have been very
whereas access to

uncertain, irrigation

facilities has been inadequate. Further,
farmers' access to rural infrastructure has
been inadequate. The share of agriculture in
total

Access to appropriate processing and storage

government expenditure declined.
facilities has also been inadequate, leading to
high levels of post-harvest losses. Notably,
the linkage between agriculture and industry
has been rather weak.

It must be emphasized that concrete
economic policies made had been the driving
force behind the country’s general economic

growth and success especially in the area of

agriculture. Financial Sector Adjustment
Programme (FINSAP), Agricultural Sector
Investment Project (ASIP), Market

Liberalization, Increased Growth in Income
Programme, Food Security and Emergency
Preparedness with others had been the key
policies that affected agricultural sector most
(ISSER 2013).

Economic policies have had important
implications for the roles of agriculture in the
Ghana
because of agriculture’s dominance of the

socioeconomic  development of
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The of the

agricultural sector has generally directed the

economy. performance

overall economic performance since
independence. Past agricultural policies have
ranged from the socialist model of the 1960s
liberalized market of the 1980s and

1990s, with differing effects on the roles of

to a

agriculture. In particular, the externalities
generated by agriculture in response to the
policy changes have varied across different
policy regimes, and trade-offs have emerged
among the different roles.

Conclusion

From table 4, it could be seen that the
service sector contributes most to the growth
process of Ghana (0.472), the industry sector
(0.315) then the
agricultural sector (0.248). This shows that

comes second and
agriculture which used to be the country’s
major sector which contributes most to the
GDP growth since pre-independence has
currently lost its position. Though it could be
seen from table 1 and 3 that agriculture
recorded the highest contributor to real GDP
2006,

economic growth has not been constant as

figure from 1984 until also the
showed in figure 1. The economy entered
into its peak in terms of growth in 2011 and
fell again. Ghanaian economy could be said to
fall in the region of take-off stage according
to Rostow and sometimes it is referred to as
developing country.

Therefore, for Ghana to attain higher GDP
growth rates as her key dream, although she
has found oil, more of her resources should
be channeled into the service sector (0.472).
Nevertheless the government should make
structural changes in agricultural sector as it
the
development of the economy and employs

also forms core of growth and
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the highest labour force. The agricultural
sector should also be modernized for further
growth and further, government must
provide enough subsidies and incentives to
the

availability of improved and disease resistant

motivate farmers whilst ensuring

planting materials especially cocoa.
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Tarim topraklarinin fonksiyonlarinin siirdirilebilirligi dogru tanimlanmalari, uygun
idare edilmeleri ve toprak kalitesinde zaman icerisinde meydana gelen degisimin
izlenmesi ile miimkin olabilir. Toprak 6zelliklerinin klasik yontemlerle belirlenmeleri
oldukg¢a uzun zaman, maliyet ve is glcl gerektirdiginden, Ureticiler cogu zaman
toprak analizi yaptirmaktan kaginmaktadir. Bu c¢alisma, kolaylikla belirlenebilen
sayisal renk parametreleri ile genis bir tarimsal araziden alinan topraklarin bazi
fiziksel ve kimyasal 0zellikleri arasindaki iligkileri belirlemek ve sayisal renk
parametrelerinin toprak 6zelliklerinin belirlenmesinde kullanilabilirligini arastirmak
icin yuritulmastir. Bu amagla, yogun tarimsal Uretimin yapildigi Kazova’da 63
noktadan 0-30 cm derinlikte toprak ornekleri alinmistir. Toprak orneklerinin renk
parametreleri (L, a ve b), kil, kum ve silt icerigi, toprak reaksiyonu (pH), elektriksel
iletkenlik (EC), kireg icerigi, organik madde (OM), tarla kapasitesi (TK), solma noktasi
(SN), agregat stabilitesi (AS), degisebilir katyonlar (Na, K ve Ca), katyon degisim
kapasitesi (KDK) ve demir (Fe) konsantrasyonlari belirlenmistir. Topragin parlaklik (L)
ve kirmizilik (a) degerleri ile kil, kireg, AS, SN, TK, KDK, Ca, Na, ve K arasinda onemli
diizeyde negatif (P<0.01) bir korelasyon tespit edilmistir. Regresyon analizi
sonucunda “L” parametresinin AS, kire¢ icerigi, KDK, EC ve degisebilir Na'un
belirlenmesinde kullanilabilecegini, “a” parametresinin ise topraklarin AS’si
(R®=0.65), kireg icerigi (R’=0.64), degisebilir Ca (R’=0.58) ve degisebilir K (R°=0.51)
kapsamlarinin belirlenmesinde kullanilabilecegi tespit edilmistir. Istatistiksel
analizler sayisal renk parametrelerinden L ve a’nin Kazova topraklarinin bazi toprak
ozelliklerinin belirlenmelerinde glvenilir bir sekilde kullanilabileceklerini ortaya
koymustur.

Anahtar Kelimeler: Toprak rengi, Parlaklik, Kirmizilik, Kireg, Fiziksel ve kimyasal
ozellik

ABSTRACT

Sustainability in functioning ability of agricultural soils can be obtained by accurate
definition, appropriate management and temporal monitoring of changes in soil
quality. Soil characterization using traditional methods requires long time, high cost
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and extensive labor, therefore farmers usually avoid to use soil analysis. This study was carried out to determine
the relationships between readily obtained digital color parameters and some of physical and chemical soil
properties of a large agricultural field and investigate the potential of digital color parameters in determination
of soil properties. For this purpose, 63 soil samples from 0-30 cm depth was collected from Kazova plain that is
being extensively used for agricultural production. Soil samples were characterized for color parameters (L, a and
b), clay, sand and silt contents, soil reaction (pH), electrical conductivity (EC), lime content, organic matter
content (OM), water content at field capacity (FC) and permanent wilting point (WP), available water content
(AWC), aggregate stability (AS), exchangeable cations (Na, K and Ca), cation exchange capacity (CEC) and iron (Fe)
concentration. Soil lightness (L) and redness (a) parameters had significant correlations (P<0.01) with clay, lime,
AS, FC, WP, CEC, exchangeable Ca, Na and K concentrations. The regression analyses revealed that AS, lime
content, EC and exchangeable Na concentration can adequately be determined using “L” color parameter.
Similarly, AS (R’=0.65), lime content (R’=0.64), exchangeable Ca (R°=0.58) and K (R°=0.51) can be accurately
determined by redness “a@” parameter. The results proved that digital color parameters can reliably be used in
determination of some important soil characteristics of Kazova soils. Assessment of soil characteristics with a
rapid, fast and less expensive method enables to take reliable and timely decision to sustain productivity of
agricultural soils.

Key Words: Soil color, Prediction, Lightness, Redness, Calcium carbonate

Giris Topragin organik ve inorganik

bilesenlerinin  kendine  06zgli  yansima

Surdurdlebilir toprak yonetiminde ihtiyag |, akteristikleri  farkli  toprak  renklerinin

aninda toprak ozelliklerinin kisa zamanda, olusmasina neden olmaktadir. Renk, topragin

hizh, glvenilir ve ucuz bir sekilde analiz  inera) bilesimi (Torrent ve ark., 1980; Shen
ve ark., 2006), organik madde icerigi (Schulze

ve ark., 1993; Fang ve ark., 1999) ve ayni

edilmesi oldukca o6nemlidir. Bu nedenle
toprak bilimcileri, son yillarda toprak

ozelliklerinin  hizh ve glivenilir bir sekilde zamanda toprak nem rejimi ile iliskili kimyasal

belirlenmesine yonelik yeni yontemlerin islemler (Ji ve ark., 2007) hakkinda bilgi

gelistirilmesi konusunda calismalarini erepilmektedir. Humik maddeler topraga

yogunlagtirmiglardr. Topragin onemli 1ouy renk verirken (Kirillova ve ark., 2015;

morfolojik 6zelliklerinden biri olan toprak  g5umann ve ark., 2016), demir bilesiklerinden

renginin  sayisallastirilarak  bilesenleri ile hematit (a-Fe,03) kirmizi ve goetit (a-FeOOH)

toprak ozellikleri arasindaki iliskilerin tespiti sari, kalsit (CaCOs) ve diger karbonatlar beyaz

ve bu iliskilerin kullaniimasi ile 6zelliklerin (Kirillova ve ark., 2015; Vodyanitskii ve

belirlenmesi Uzerine calismalar yapilmis ve Savichev 2017) mangan siyah

yapilmaya devam etmektedir. Toprak rengi, (Schwertmann, 1993), nikel yesil, mavi ve

kolaylikla ~ ve  cok  disik — maliyetle o pakir mavi ve yesil, cinko soluk mavisi,

belirlenebildiginden bugiline kadar bircok kursun ise sari renk (Aitkenhead ve ark.,

arastirmaci tarafindan topraklarin fiziksel, 2013) olusumuna neden  olmaktadir.

kimyasal, mineralojik ve biyolojik  noritsuka ve ark. (2014), toprak renginin

ozelliklerinin belirlenmesinde ve topraklarin agirhkli  olarak organik madde, demir

siniflandiriimasinda  kullanimlari  konusunda mineralojisi ve nem iceriginden
arastirmalar yapilmistir (Glnal ve ark., 2008;
Aitkenhead ve ark., 2013; Moritsuka ve ark.,
2014; Baumann ve ark., 2016; Pretorius ve

ark., 2017).

kaynaklandigini rapor etmistir. Bu bilesenlerin

yani sira mineral parcaciklarin boyutlari,

oransal durumu, agregatlasma diizeyi ve

agregatlarin boyutlari ile nem diizeyi de
377
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toprak rengine etki etmektedirler. Genellikle
mineral pargacik buyuklugl arttikga, yani
toprak tekstiirti daha kumlu bir yapi aldiginda
rapor

edilmistir (Sanchez-Maran~on ve ark., 2004).

toprak renginin parlakhginin arttig

Topragin mineral ve organik bilesimi ile
yakin iliskisi oldugundan renk, tek basina
topragin bircok fiziksel ve kimyasal ozelligi

hakkinda yorum yapabilmemizi
saglamaktadir.
Toprak renginin nicel olarak ifade

edilmesi1905 yilinda Munsell (1905)’in toprak
rengini hue, value ve kroma bilesenleri ile

tanimlamasiyla  baslamistir.  Glinim{zde,

toprak bilimcileri tarafindan toprak renginin
belirlenmesinde kullanilan en yaygin yontem

Munsell renk kartlari ile yapilan

karsilastirmadir (Thompson ve ark., 2013). Bu
value

yontemde renk, hue (renk tonu),

(rengin  parlakhg)) ve kroma (rengin

yogunlugu) olmak Uzere 3 ayri parametre ile
Bu
toprak rengi Munsell renk skalasinda yer alan

karakterize edilmektedir. yontemde
renk kartlari ile eslestirilerek belirlenmektedir
(Viscarra Rossel ve ark., 2006). Oldukca kolay
uygulanabilir bir yontem olmakla beraber
belirli sayidaki renk ile sinirli olmasi, ¢evresel
kosullar, renk algisinin bilgi ve deneyim
nedeni ile kisiden kisiye dnemli degisiklikler
gostermesi sonuglarin glvenirliligini tehdit
etmektedir (Glnal ve Ersahin 2006;
Moritsuka ve ark., 2014; Fan ve ark., 2017).
Bu nedenle, Munsell renk kartlari kullanimi ile
slbjektiftir
kullanicilar arasinda uyum gostermeyebilir

rengin belirlenmesi ve farkl

(Stigliz ve ark., 2016). Cok sayida arastirmaci
bir
orneginin  farkl

ile yapilan ¢alismada, ayni toprak

arastirmacilar tarafindan
farkh bir renk olarak ifade edilme oraninin
oldukca yiiksek oldugu rapor edilmistir (Post
ve ark., 1993). Moritsuka ve ark. (2014) ise
birkag fiziksel  faktor

pisiko-fiziksel ve
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nedeniyle, Munsel Renk Skalasi yontemi ile
elde
olabilecegini rapor etmiglerdir.

edilen sonuclarda onemli hatalar

Renk belirlenmesindeki sorunlar rengin
daha bir
kolorometrik yontemler

hassas sekilde  belirlendigi

kullanilmasi ile
ortadan kaldirilabilir (Torrent ve Baron, 1993;
Gunal ve ark., 2008; Moritsuka ve ark., 2014).
ilk defa 1976 yilinda Comission Internationale
(CIE)

kolorimetrik (CIELab yontemi) yontem, son

d’Eclairage tarafindan  gelistirilen

yillarda toprak bilimcileri tarafindan da
kullanilmaya baglanmistir. RGB veya ClELab
sistemlerindeki kirmizi (Red), yesil (Green) ve
mavi (Blue) (RGB) renklerine ait degerlerin
kullanimi ile bir¢ok toprak o6zelliginin dogru
bir sekilde belirlenebilecegini gostermistir
(Aitkenhead 2013). ). ClELab
yonteminde renk 3 farkh skalada (L, a, b)

ve ark.,
sayisal degerler ile karakterize edilmektedir.
Bu sklada “L” parlakhg
(beyaz=100) veya (siyah=0)
tanimlamaktadir. “L” degerinin ylksek olmasi

degeri rengin

koyulugunu

rengin daha parlak oldugunu ve distik olmasi

own

ise koyu oldugunu ifade etmektedir. “a
degerleri  kirmizi  ve yesil tonlarinin
tanimlanmasinda kullaniimaktadir. “a”

degerinin eksi degerleri yesil rengi ve arti
degerleri ise kirmizi rengi temsil etmektedir.
llbl'
tanimlamaktadir.

degeri ise sari ve mavi renkleri
Negatif oldugunda mavi,
pozitif oldugunda ise sari rengi ifade
etmektedir (Barrett, 2002; Fan ve ark., 2017).
bir

ragmen,

Henliz standart uygulama halini

almamis olmasina bu yontemin
toprak ozelliklerinin belirlenmesinde givenilir
bir
yayinlanmis c¢ok sayida arastirma

sekilde kullanilabilecegine dair
raporu
bulunmaktadir (Viscarra Rossel ve ark., 2006;
Aitkenhead ve ark., 2013; Kirillova ve ark.,
2015; 2017).

Dinyanin degisik yerlerinde farkl kosullar

Vodyanitskii ve Savichey,
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altinda olusan topraklarda yapilacak yeni

¢alismalarda da yontemin test edilmesi

glvenilirliginin tesisi icin gereklidir.
GUnimuizde toprak

renginin  topragin

belirlenmesi izlenmesinde

ilgili
yogunlasmaktadir. Bu amacla, rengin daha

kalitesinin ve

kullanimi ile arastirmalar
hizli ve glvenilir bir sekilde belirlenmesine
saglayacak

gelistirilmesi ilgili
kazanmistir. Hizh gelisen ve yayginlasan bilgi

olanak yeni  yontemlerin

ile ¢alismalar 6nem
teknolojileri yardimi ile rengin belirlenmesi ve
modelleme calismalarinda kullanilmasi igin,
son yillarda cep telefonu kameralari ile toprak
renginin belirlenmesine yonelik c¢alismalar
yayinlamaya baslanmistir. Bu ¢alismalardan
birinde Fan ve ark. (2017), glines altinda ve
glinessiz bir ortamda cesitli telefonlara ait
kameralarla ve Munsell renk kartlari ile
belirledikleri

Sonuglar, glinesli ve giinessiz ortamda telefon

renkleri  karsilagtirmiglardir.
kameralari ile belirlenen toprak renklerinin en
az Munsell renk kartlari ile belirlenen renkler
kadar iyi oldugunu gostermistir. Bu alandaki
gelismeler, deneyimli olmayan kisilerin dahi
bir cep telefonu yardimi ile toprak rengini
belirleyebilmesinin mimkin
Bu

¢alismanin amaglari; kolorimetre ile kolaylkla

oldugunu

gostermektedir. kapsamda yuritilen
belirlenebilen sayisal renk parametrelerinin
genis bir araziden alinan bozulmus ve 2

mm’lik elekten gecirilmis topraklarin bazi

fiziksel ve kimyasal Ozellikleri ile olan
iliskilerini  belirlemek ve sayisal renk
parametrelerinin toprak ozelliklerinin

belirlenmesinde kullanilabilirligini

arastirmaktir.
Materyal ve Metot

Calisma Alani
Arastirma alani, Tokat il merkezi ile Turhal
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ilcesi arasinda yer alan Kazova’nin sol sahil
sulama kanali altinda yer alan % 2-6 arasinda

farkl
uygulamalarinin

egime sahip, ana materyal ve

amenajman bulundugu

yaklasik 12.376 ha’lik tarim arazilerinden

olusmaktadir (Sekil 1). Calisma alanin
glineyinde ¢ogunlugu kire¢ tasi ana
materyalinden olusan koluviyal ve kuzey

kisminda ise Yesilirmak nehrinin tasidig

sedimentlerin depolandigi aluviyal
materyaller yer almaktadir. Calisma alaninda
bugday, misir, seker pancari ve aygicegi gibi
tarla bitkileri, sirik domates, biber ve patlican
gibi sebze ve elma, seftali ve kiraz gibi meyve
yetistiriciligi yapilmaktadir. Orta Karadeniz
bolimindn i¢ kisimlarinda yer alan ¢alisma
fo
Anadolu'daki karasal iklimin etkisi altindadir.

alani, Karadeniz iklim ozellikleriyle
Uzun yillar (1929-2016) verilerine gore, Tokat
ilinin yillik ortalama sicakhgr 12.6°C, yilhk
toplam vyagis ortalamasi ise 431.7 mm'dir
(MGM, 2017).

sicaklik rejimi mesic ve nem rejimi de ustic

Calisma alaninin  toprak

olarak siniflandiriimaktadir (Soil Survey Staff,
1999).

Calisma alani topraklari, Paleozoik kireg
gelismis
topraklarin egim ve suyun etkisi ile taginmasi

tasinin  ve bunlarin  {zerinde

ve depolanmasi
2006).
istikametinde

sonucunda olusmuslardir

(Ganal, Ovanin Dogu-Bati

uzanan c¢alisma alaninda

bulunan yikseklikler cogunlukla serpantinik
sist Uzerinde kire¢ tasi seklinde stratigrafik
dizilime sahiptirler. Ustte yer alan kireg tasi ve
Onceden (izerinde

olusmus topraklarin

olusturdugu koluviyal arazilerde, kirmizi

Akdeniz topraklarina benzer sekilde oldukca
kirmizi (cogu zaman 5 YR veya 7.5 YR)

topraklar yer almaktadir (Budak, 2008).
Calisma alaninda Entisol, Molisol ve inceptisol
ordolarina ait topraklar yer almaktadir

(Gunal, 2006).
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Sekil 1 Calisma alaninin konumu ve toprak érnekleme noktalarinin dagilimi
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Figure 1 Location of study area and distrubution of soil sampling points

Toprak érneklemesi
Farkh
uygulamalarinin

ana materyal, eg§im ve amenajman

bulundugu c¢alisma alaninda
rastgele 6rnekleme yontemi ile 63 noktadan 0-30
cm derinlikten bozulmus ve bozulmamis toprak
ornekleri alinmis ve kiiresel konum belirleme
sistemi (GPS) ile noktalarin koordinatlari kayit

edilmistir.

Toprak analizleri

Toprak ornekleri oda sicakhiginda
kurutulduktan sonra 2 mm'lik elekten gegirilmis
ve laboratuvar analizlerine hazir hale getirilmistir.
Tekstlir, Bouyoucos Hidrometresi metoduna gore
(Gee ve Bauder, 1986), agregat stabilitesi (AS) ise
islak eleme yoOntemine gore belirlenmistir
(Kemper ve Rosenau, 1986). Toprak reaksiyonu

(pH) ve elektriksel iletkenlik (EC), 1:2 (toprak:su)
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oraninda karsimda digital pH ve EC metre ile
belirlenmistir (Rhoades, 1982). Katyon degisim
kapasitesi (KDK) sodyum asetat yontemine gore
(Chapman, 1965), degisebilir Ca, K ve Na ise 1 N
amonyum asetat ile ekstrakte edilip fleym
belirlenmistir  (Jackson, 1962).
Organik madde, Walkey-Black metoduna gore

yapilmistir (Nelson ve Sommers, 1982). Kalsiyum

fotometrede

karbonat (%) Scheibler kalsimetresinde
karbondioksit ¢ikis hacmine goére belirlenmistir
(Allison ve Moodie, 1965). Demir (Fe)

konsantrasyonu DTPA ile ekstrakte edilerek ICP-
OES cihazinda belirlenmistir (Lindsay ve ark.,
1978). (TK)
orneklerde ve solma noktasi (SN) ise 2 mm’den

Tarla  kapasitesi bozulmamis

elenmis 6rneklerde basingli tabla aleti kullanilarak
belirlenmistir (Klute, 1986).
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Renk Olgiimleri

Fiziksel ve kimyasal analizler igin hazirlanmis
olan toprak 6rneklerinin (<2 mm) renkleri CR-300
model bir kromometre (Minolta, Osaka, Japonya)
kullanilarak Olgllmustlr (Comission
Internationale d’Eclairage, 1978). Toprak analizleri
icin 2 mm’lik elekten gegirilmis olan 6rnekler petri
kaplarina konulmus ve kabin vyizeyini iyice

kaplamasi  saglanmistir. Okumalar esnasinda
toprak yuzeyinin diz olmasina dikkat edilmistir.
Ornekleme esnasinda alet diz olan toprak
ylzeyine tam temas ettirilmistir. Her 6rnegin renk
parametrelerinin dogru belirlenmesi igin 10 ayri
okuma yapilmis ve verilerin ortalamasi alinarak L,
a ve b degerleri belirlenmistir. Cihaz, standart
beyaz kullanilarak kalibre

kalibrasyon kagit

edilmistir.

Istatistiksel analizler

Renk parametreleri ve toprak 6zeliklerine ait
tanimlayici  istatistiksel analizler ve renk
parametreleri ile toprak ozelliklerinin birbirleri ile
olan iligkilerini gosteren korelasyon testleri SPSS
22.0

istatistiksel degerlendirmelere baslamadan &nce,

paket programi ile  hesaplanmistir.

renk parametreleri ve laboratuvarda belirlenen
toprak ozelliklerinin normaliteleri Kolmogoroff
Smirnoff testi ile kontrol edilmis, normal dagilim
gostermeyen

verilere  log  transformasyon

uygulanarak  normal dagilim  gostermeleri
saglanmistir. Daha sonra bu verilerle renk
parametreleri arasinda regresyon analizleri

yapilmigtir. Regresyon analizi yapilirken toprak

ozelliklerinin en yuksek dogrulukla
belirlenebilmesi icin veri setinden u¢ degerler (her
bir degisken icin en dusiik ve en yilksek
degerlerden en fazla 5 6rnek goz ardi edilmistir)

veri setinden gikariimigtir.

Bulgular ve Tartisma

Toprak Ozellikleri
Sayisal renk parametrelerinin toprak
ozelliklerinin belirlenmesinde kullaniminin

arastirilmasi amaci ile érneklenen topraklarin bir

kissm fiziksel ve kimyasal oOzelliklerine ait
tanimlayici istatistik parametreleri Cizelge 1'de
verilmigstir. Calisma alani topraklarinin kil igerigi %
20.0ile % 71.3 arasinda ve kum icerigi ise % 6.3 ile
% 60.0 arasinda degismektedir (Cizelge 1).
Organik madde % 1.16 ile % 2.72 arasinda
degismekte olup genel olarak topraklarin organik
madde icerikleri dusuktir (ortalama % 1.86).
Toprakta beyaz renk olusumundan birinci
derecede sorumlu olan kireg igerigi ise % 2.91 ile
% 28.05 arasinda degismekte olup ortalama kireg

icerigi % 10.46’dir (Cizelge 1).

Cizelge 1 Toprak 6zelliklerine ait tanimlayici istatistik verileri

Table 1 Descriptive statistics of soil properties

Birim En kuglk En buylk Ortalama Std. Sapma *VK Carpikhk
Unit Minimum Maximum Mean Std. Deviation *CV Skewness
Kum Sand 6.3 60.0 30.6 12.28 40.1 0.27
Kil Clay 20.0 71.3 40.8 11.52 28.2 0.32
Silt Silt 15.8 42.5 28.6 5.61 19.6 0.12
SN WP % 7.16 33.86 16.42 5.45 33.2 0.68
TK FC 15.46 51.43 26.63 6.69 25.1 1.08
AS AS 34.1 97.4 69.7 17.86 25.7 -0.19
oM oM 1.16 2.72 1.87 0.44 23.0 0.28
pH pH 7.54 8.70 8.08 0.20 2.5 0.12
EC EC dsm™ 0.13 1.47 0.35 0.22 63.6 2.58
Kireg CaCO, % 291 28.05 10.46 5.67 54.2 1.13
Na Na 0.04 0.97 0.14 0.14 100.4 4.15
K K meq 0.07 0.59 0.24 0.12 49.9 0.79
Ca Ca 100 gr™* 21.87 50.99 38.97 6.80 17.5 -0.56
KDK CEC 8.84 42.24 20.49 8.20 40.0 0.60
Fe Fe 0.70 23.54 9.31 5.48 58.9 1.00
L L 35.40 54.56 46.97 4.18 8.9 -0.68
a a 1.44 13.17 5.02 2.76 55.0 0.78
b b 11.93 25.05 17.71 2.65 14.9 0.30

*VK Varyasyon katsayisi/ CV: Coefficient of variation

381



Budak ve ark., 2018. Harran Tarim ve Gida Bilimleri Dergisi, 22(3): 376-389

Toprak ozelliklerinin ¢alisma alani icerisindeki

degiskenliklerinin  tanimlanmasinda  standart
sapmanin ortalamaya oraninin ylzde olarak ifade
edilmesi ile hesaplanan varyasyon katsayisi (VK)
kullanilmistir. Varyasyon katsayi Camberdella ve
ark. (1994) tarafindan az degisken (<%15), orta
(2%15-<35)

derecede degisken (2%35) olmak lizere 3 ayri

derecede degisken ve vyuksek

sinifa ayrilmistir. Calisma alaninda buiylkten
kiigige siralandiginda Na, EC, Fe, kireg, K, kum
icerigi ve KDK yiksek derecede degisken, SN, kil,
AS, TK, OM, Silt ve Ca orta derecede degisken, pH
ise dislik derecede degisken

olan toprak

ozellikleridir (Cizelge 1). Renk parametrelerinden

“un
]

“L” ve “b” degerlerinin az degisken degerinin
ise oldukga yliksek degiskenlige sahip olduklar
gorulmektedir. Calisma alani igerisinde Na %100.1
ile en ylksek degiskenlige sahip iken toprak pH’si
sadece %2.5 ile en dugslik degiskenlik gbsteren
toprak 6zelligi olmustur.

Calisma alaninda pH degerleri 7.54 - 8.70
arasinda degisim gostermektedir. Tarimsal Uretim
acgisindan oldukga 6nemli bir degisim araligina
sahip olmasina ragmen pH’nin disiik degiskenlik
kat sayisina sahip olmasinin nedeni pH’nin O ile 14
gibi dar bir aralikta degisim goéstermesinden
kaynaklanmaktadir. Usowicz ve Lipiec (2017),
pH’'nin diger toprak 6zelliklerine kiyasla daha az

degiskenlik  gosterdigini  bildirmislerdir.  Ana
materyal ve tarimsal Uretimde uygulanan
yontemlerin  farkhligi incelen c¢ogu toprak
ozelliginin onemli diizeyde degiskenlik

gostermesine neden olmustur.

Toprak renginin parlakhgl veya koyulugunu
wn»
topraklari icin 35.40 ile 54.56 arasinda degisim
gostermekte olup ortalama 46.97'dir.
Vodyanitskii ve Svaichev (2017), “L” degerini
ortalama 45.6 olarak belirlemis ve topraktaki

tanimlayan parametresi, calisma alani

parlakhgin nedeninin kirecg iceriginden

kaynaklandigini rapor etmislerdir. Calisma alani
topraklarinin kireg icerigi ylksek ana materyaller
Uzerinde gelismis olmalari parlaklik degerine etki

etmistir. Toprakta sari rengin yogunlugunu

tanimlayan “b” parametresi ise 11.93 ile 25.05

arasinda  degisim  gostermistir.  Kirmiziligin
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tanimlanmasinda kullanilan “a@” parametresi ise
1.44
(Cizelge 1). Calisma alaninda “a” degerinin ylksek

ile 13.7 arasinda degisim gostermistir

bir varyasyon katsayisina sahip olmasi alanda
demir, kum ve kireg iceriginin gosterdigi yliksek
degiskenlikle iliskili olabilir.

Korelasyon Analizleri ve Toprak Ozelliklerinin
Belirlenmesi

Arastirma alanindan alinan topraklarin renk
parametreleri ile bazi fiziksel ve kimyasal toprak
ozellikleri arasindaki iliskilerin seviyesini gdsteren
korelasyon verileri Cizelge 2 ve 3’te verilmistir.
Gahsilan topraklarin “L” degerleri ile kum igerigi
(r=10.472) ve silt icerigi (r= 0.625), arasinda 6nemli
diizeyde (P<0.01) pozitif bir iliski s6z konusu iken,
kil icerigi (r= -0.592), agregat stabilitesi (r= -
0.805), tarla kapasitesi (r= -0.616) ve solma
noktasi (r= -0.572) arasinda istatistiksel olarak
onemli dizeyde (P<0.01) negatif bir iliski tespit
edilmistir. Ayrica topragin kirmiziligini ifade eden
“a@” parametresi ile ayni fiziksel 6zellikler arasinda
onemli dizeyde (P<0.01) pozitif bir iliski soz
konusu iken kum igerigi ile O6nemli diizeyde
(P<0.01, r= -0.713) negatif bir iliski belirlenmistir
(Cizelge 2). Gunal ve Ersahin (2006), toprak
agregatlari kiclldikge parlaklik (L) degerinin artis
gosterdigini belirlemis ve bu nedenle agregat
stabilitesi ylksek topraklarda daha diisiik yansima
olacagindan parlaklik degerlerinin azalacagini
bildirmislerdir. Spesifik ylizey alanlari ve negatif
ylklerinin yuksekliginden dolayi killi topraklarin su
tutma kapasiteleri kumlu topraklara kiyasla daha
yuksektir. Yiksek nem igerigine sahip olmalari ise

yansimanin  azalmasina neden  olmaktadir
(Mouazen ve ark., 2005; Budak ve Ginal, 2016).
Zanetti ve ark. (2015)'da toprak neminin

artmasiyla yansima degerlerinin azaldigini rapor
etmistir. Bu calismada elde edilen “L” degerleri ile
kil icerigi, AS, TK ve SN arasindaki negatif iliski de

onceki arastirmalarda elde edilen bulgulari

destekler niteliktedir. Parlaklik degerinin tarla

kapasitesi ile  negatif iliskisi, topraklarin

agregatlasmasi ile iliskilidir. Zira tarla kapasitesi
agregatlarin icerisinde bulunan kiiciik ve orta
nem miktarinin  bir

gozeneklerde tutulan
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gostergesidir ve bu nedenle bozulmamis toprak

orneklerinin ~ kullanimi ile  belirlenmektedir.

Agregatlagmanin artmasi, tarla kapasitesinde
tutulan nem miktarinin artisina ve bu da
topraktan yansiyan is1gin azalmasina yani parlaklik
degerinin disik olmasina yol agmistir. Solma
noktasi ise, daha yliksek bir basing altinda tutulan
nemin gostergesidir ve tarla kapasitesinin aksine
bozulmus toprak orneklerinde belirlenir. Clinki
solma noktasinda tutulan nem miktari, toprak
parcaciklarinin etrafinda siki bir sekilde tutulan
Yani solma noktasi

nemi ifade etmektedir.

agregatlasmadan ¢ok toprak tekstlriinin bir

Grinidir denilebilir. Bu durumda kil igerigi
yuksek olan topraklarin solma noktasi altindaki
basincta daha yiksek nem tuttuklari séylenebilir.
kil
iceriklerinin  %40.8 oldugu ve hatta yer vyer

Calisma  alani  topraklarinin  ortalama
%70’lere varan kil icerigine sahip olduklar goz
onltne alindiginda solma noktasi ile “L” degeri
arasindaki iliskiyi anlamak daha kolay olacaktir. Kil
miktarinin artmasi solma noktasi nem igeriginin
artisina bu da parlakligin azalmasina neden olmus

ve 6nemli diizeyde negatif bir iliski elde edilmistir.

Cizelge 2 Renk parametreleri ile topragin bazi fiziksel 6zellikleri arasindaki korelasyon verileri
Table 2 Correlation data between color parameters and some soil physical properties

Kum Kil Silt SN TK AS
Sand Clay Silt WP FC AS
L 0.472" 0.592" 0.625 -0.572" 0.616 -0.805
a -0.713" 0.615 -0.009 0.656 0.697" 0.804"
b -0.163 -0.139 0.776" -0.084 -0.061 -0.031

** P<0.01 seviyesinde 6nemli *P<0.05 seviyesinde onemli

Kimyasal toprak 6zelliklerinden kireg igerigi (r=
-770), EC (r= -0.713) degisebilir Na (r= -0.795), K
(r=-0.672), Ca (r= -0.-587) ve KDK (r= -0.787) ile
“L” arasinda onemli negatif (P<0.01) bir iliski s6z
konusu iken, “a” degeri ile 6nemli diizeyde pozitif
(P<0.01) bir
(Cizelge 3). Genel olarak kireg igerigi (Gunal ve

korelasyon oldugu belirlenmistir

ark., 2008) ve EC degeri yiksek olan topraklarin
parlakhiklarinin daha yiiksek (Barret, 2002; Budak
ve Gunal, 2016) olmasi ve bu nedenle de “L”
degeri ile pozitif bir iliski gostermeleri beklenirdi.
Ancak bu durum, topraklarin tuz ve kireg
iceriklerinin yliksek oldugu kosullar icin gecerli
olabilir. Calisma alani topraklarinin ortalama EC
degeri sadece 0.35 dS m™Ydir ve bu deger
topraklarin  tuzsuz oldugunun gostergesidir.
Toprakta yeterince tuz olmamasi ise beklenen
iliskinin gorulmesini engellemistir. Benzer durum,
kireg icerigi icinde gecerlidir. Topraklarin ortalama
kireg icerigi %10.46’dir ve bu deger topraklarin
olmalarini

daha acik renkli saglayacak kadar

yiksek degildir. Ayrica, iklimin uygun olmasi
bir
gerceklesmesine neden olmaktadir. Karbonasyon

yogun sekilde  karbonasyon olayinin

olayi ile kire¢ tasi ¢ozlinmekte ve geriye topraga
kirmizi rengi veren demir oksit ile kil mineralleri
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kalmaktadir. Bu ¢alismada topraklarin demir oksit
icerikleri belirlenmemistir ancak baskin kirmizi
oksit
yapilmistir.

renklerinden dolayr demir iceriklerinin

yiksek oldugu varsayimi Calisilan
topraklarda ortalama kireg igerigi %10.46 olsa
dahi, topraktan olan yansimanin yiksek demir
oksit iceriginden dolayr maskelenmesine ve daha
disuk “L” actig
dustnilmektedir. durum, yilksek

degerleri olusmasina
bir

sahip

yol
Benzer
organik madde icerigine topraklarda
demirin spektral degerlerinde azalma tespit eden
(1997) tarafindan da
Organik madde %1.7'den

daha yiksek oldugunda demir (Fe,03) icerigi ile

Galvao ve Vitorello

bildirilmistir. icerigi
yansima degerleri arasindaki negatif korelasyonun
%40’dan  daha
belirlenmistir. Organik madde miktari daha da

fazla azalma  gosterdigi
yikseldiginde demirin yansima ozelliklerinin daha
fazla engellendigi ve demir ile baskin dalga boyu,
saflik ve parlaklik gibi renk degerleri arasindaki
korelasyonun azaldigi rapor edilmistir. Yapilan
bircok calismada topragin koyulugunun en énemli
nedeninin organik madde icerigi oldugu rapor
edilmistir (Sanmartin ve ark., 2015; Araujo ve ark.,
2017; 2017). Ancak bu
¢calismada “L” degerleri

arasinda 6nemli bir iliski tespit edilememistir. Tuz

Pretorius ve ark.,

organik madde ile
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ve kirec¢ iceriginde oldugu gibi organik madde
iceriginin yetersiz olmasi, organik madde ile “L”
arasinda beklenen

parametresi iliskinin

gorilmesini  engellemistir. Organik maddenin
disik olan konsantrasyonu parlakligin olmasi
gerektigi kadar azaltilmasina etki etmemistir.
Toprak parlakhk degeri ile organik madde igerigi
arasinda beklentilerin aksine elde edilen oldukga
-0.121), calsilan

topraklarin organik madde igeriklerinin %1.16 ile

distuk korelasyon katsayisi (r

%2.72 gibi oldukga dar bir aralikta degisiyor
olmasi ile de iligkili oldugu dusiinulmektedir.
Benzer bir durum, iki baklagil bitkisinin mikro
element konsantrasyonlarini Otesi
(NIRS)

Cozzolino ve Moron (2004) tarafindan da ifade

yakin kizil

spektroskopisi ile belirlemeye c¢alisan

edilmistir. Arastirmacilar bitki 6rneklerinde mikro
element konsantrasyonlarinin ¢ok dar bir aralikta
degismesinin dusuk r? degeri elde etmelerine

neden oldugunu bildirmis ve bu disik

konsantrasyonun NIRS ile algilanamadigina vurgu
yapilmistir. Aitkenhead ve ark. (2013), yaptiklari
calismada organik maddenin yaninda toprak
tanecik boyutunun toprak rengi Uzerine 6nemli
etki
topraktaki kum, kil ve silt taneciklerinin oransal

ettigini ve organik maddeden ziyade
dagiliminin toprak rengine daha fazla etki ettigi
rapor etmislerdir. Topraklarin kil igerigi ile 6nemli
pozitif ve silt icerigi ile 6nemli diizeyde negatif
iliski Aitkenhead ve ark. (2013)‘nin agiklamalarini
Elde edilen korelasyon
verilerine gore Fe ile “a@” (r=0.693) ve “b”
(r=0.490) arasinda 6nemli pozitif (P<0.01) bir iligki
s6z konusudur. Kirmizilik ve sarilik gdstergesi olan

“un llb"

a
seviyedeki pozitif korelasyon, bolge topraklarinda

desteklemektedir.

ve parametreleri ile olan 6nemli
kirmizi ve sari rengin artisi ile DTPA ile ekstrakte
edilebilir (yarayish) Fe konsantrasyonun arttigi

anlamina gelmektedir.

Cizelge 3 Renk parametreleri ile topragin bazi kimyasal 6zellikleri arasindaki korelasyon
Table 3 Data of correlation between color parameters and some soil chemical properties

oM pH EC Kireg Na K Ca KDK Fe
oM pH EC CaCOs; Na K Ca CEC Fe
L -0.121 -0.248 -0.713" -0.770" 0.795 0672 0.587 -0.787" 0.023
a 0.640" 0.185 0.646 0.803" 0.672" 0.714" 0.763" 0.649" 0.693"
b 0608 -0.034 -0.046 0.038 -0.178 -0.082 -0.153 -0.259 0.490"

** P<0.01 seviyesinde 6nemli *P<0.05 seviyesinde 6nemli

Regresyon Analizleri ve Toprak Ozelliklerinin
Belirlenebilme Potansiyelleri

CGalisma alani topraklarinin renk parametreleri
ile topragin bazi fiziksel ve kimyasal 6zellikleri
arasinda yapilan regresyon analizine ait veriler
Cizelge 4’te verilmistir. Sayisal renk parametreleri
ile toprak o6zellikleri arasinda yapilan regresyon
> 0.5 oldugu

analizinde elde edilen R? degerinin 2
ozelligini

durumlarda, regresyonun toprak

belirleme gicl iyi veya vyeterli olarak kabul

edilmistir. Bu degerin altindaki R? degerlerinde

modelin glcinlin toprak 06zelliginin  dogru

belirlenmesi icin yetersiz oldugu disinilmustir
(Aitkenhead ve ark., 2013). Fiziksel ve kimyasal
toprak oOzellikleri ile sayisal renk parametreleri

arasinda vyapilan regresyon analizleri, Kazova

topraklarinin agregat stabilitesinin “L” (R’= 0.65)

“un

ve “a” (R’= 0.65) parametreleri kullanilarak
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yuksek dogrulukla (P<0.05)
gostermistir (Cizelge 4, Sekil 2 ve 3). Benzer

belirlenebilecegini

sekilde, kum iceriginin “a” (R’= 0.52) ve silt
iceriginin ise “b” (R2= 0.60) parametrelerinin
bir (P<0.05)
belirlenebilecegi anlasiimaktadir (Cizelge 4, Sekil

kullanimi ile  basarih sekilde

3). Sonuglarimiz, toprak renk parametreleri ile

tekstlir bilesenleri arasinda o6nemli dlzeyde
korelasyon oldugunu rapor eden Onceki
calismalar ile blyidk oranda uyum icindedir.
Aitkenhead ve ark. (2013)da RGB renk

parametreleri ile tekstlr bilesenlerinden kil (R’=
0.584), silt (R*= 0.482) ve kum (R’= 0.524)
arasinda 6nemli diizeyde bir iliski oldugunu rapor
ile olan
iliskili

ise

etmistir. Toprak tekstlirinin renk

iliskisinin cogunlukla agregatlasma ile

oldugu dislnllmektedir. Agregatlasma

organik madde ile birlikte topragin kil, silt ve kum
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iceriginin oransal duzeyleri ile de vyakindan
iliskilidir.

su tutma basta olmak Uzere hidrolik 6zellikler

Aregatlagsmanin iyi oldugu topraklarda

agregatlasmanin zayif oldugu topraklara kiyasla
daha iyi olacaktir. Bu durum ayni zamanda katyon

degisimi, redoks potansiyeli ve toprak

pargaciklarinin  kaplamalari gibi toprak rengi

Uzerine Onemli etkisi olan birgok 06zelligi de
etkileyecektir (Aitkenhead ve ark., 2013).

Cizelge 4. Topragin fiziksel/kimyasal 6zellikleri ile renk parametreleri arasindaki regresyon analizi verileri
Table 4 Data of regression analysis between soil physical/chemical properties and color parameters

Degisken Variable P L P a ’ b
R p R p R p

Kum Sand 0.22 0.001 0.51 0.000 0.027 0.258

_é = Kil Clay 0.35 0.000 0.38 0.000 0.075 0.340
2 é Silt Silt 0.39 0.000 0.03 0.669 0.601 0.000
B g AS AS 0.65 0.000 0.65 0.000 0.001 0.930
> TK FC 0.38 0.000 0.49 0.000 0.004 0.639
SN wp 0.33 0.000 0.44 0.000 0.010 0.487

- oM OM 0.02 0.414 0.41 0.000 0.370 0.000

_§ Kireg CaCOs 0.59 0.000 0.64 0.000 0.012 0.459

3 KDK CEC 0.62 0.000 0.42 0.000 0.067 0.054

o Ca Ca 0.34 0.000 0.58 0.000 0.021 0.322

S K K 0.45 0.000 0.51 0.000 0.007 0.573

E Na Na 0.63 0.000 0.45 0.000 0.040 0.163

g EC EC 0.51 0.000 0.42 0.000 0.002 0.751

,5 pH pH 0.06 0.054 0.03 0.154 0.001 0.792

Fe Fe 0.07 0.882 0.48 0.004 0.240 0.006

P<0.05 seviyesinde 6nemli
Topragin  kimyasal  Ozellikleri ile  renk ragmen, Ca iyonunun topragin renk degisimine

parametreleri arasindaki regresyon analizleri kireg
iceriginin hem “L” (R*> = 0.59) hem de “a” (R’ =
0.64) degerlerinin kullanimi ile basarili (P< 0.05)
bir sekilde belirlenebilecegini gdstermistir. Ayrica
KDK (R%*= 0.62), EC (R?*= 0.51) ve degisebilir Na’un
(R’= 0.63) “L” degeri ile ve degisebilir Ca (R* =
0.58) ve K’'un (R® = 0.51) “a” degeri ile olan 6nemli
dizeydeki iligskisi, bu o0zelliklerinde ilgili renk
parametrelerinin kullanimi ile belirlenebilecegini
gostermistir (Cizelge 4; Sekil 2 ve 3). Bu calismada
elde edilen yiiksek iliskinin aksine, Aitkenhead ve
ark. (2013), CIELab renk degerleri ile degisebilir Na
(R’= 0.96, p=0.127) ve K'un (R’= 0.142, p=0.219)
glvenilir  bir  sekilde belirlenemeyecegini
gostermislerdir. Ancak degisebilir Ca (R?= 0.585,
p=0.032) konsantrasyonunun ise bu calismada
elde ettigimiz dogruluga yakin bir dogrulukla
belirlenebilecegini Bununla
birlikte,

konsantrasyonu ile renk parametreleri arasinda

bildirmislerdir.

toprakta baskin katyon olan Ca

onemli diizeyde bir iliski tespit edilmis olmasina
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etkisi olmayabilecegi tartisiilmaktadir. Kalsiyumun
toprak rengine etki eden diger elementler veya
toprak parametreleri ile olan yiiksek iliskisinden
boyle bir korelasyonun olabilecegi
(Aitkenhead ve ark., 2013).
Arastirmacilar, iskogya’nin farkli bélgelerinden

dolayi,
distintlmektedir

derlenmis 127 toprak orneginde ClELab renk
degerleri ile en ylksek dogrulukta belirlenebilen
toprak bileseninin toplam kil icerigi oldugunu (R*=
0.661, p=0.017), bunu sirasi ile ekstrakte edilebilir
Mo konsantrasyonu (R?= 0.649, p=0.014) ve
toplam azot konsantrasyonunun (R’=  0.641,
p=0.018) takip ettigini tespit etmislerdir.

Bu calismada, topragin parlakhg! ile organik
maddenin onemli bir iliskisinin olmadigi ancak
kirmizihk ve sarihik parametreleri ile 6nemli bir
iliskisinin oldugu goritlmustir. Vodyanitskii ve
Kirillova (2016),
kalitesinin

toprakta humus miktari ve

artmasi ile parlaklik degerinin

degistigini rapor etmistir. Teorik olarak toprak

parlaklik degeri ile humus iceriginin
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belirlenmesinin mimkiin olabilecegi bildirilirken,
humus miktari ile parlaklik degeri arasindaki zayif
humus  igeriginin

iliskinin ~ pratik  olarak

belirlenmesine izin vermedigini rapor etmistir.

Calisma alaninda organik madde iceriginin diisik
olmasi organik madde ile “L” degeri arasindaki
iliskinin zayif ¢cikmasinin en temel nedenlerinden
biridir.

100,00 700,00
y=-25502x + 1502,7
90,00 - 600,00 - 2 =(,51
‘7 L] 8000 500,00
=
23
— -
= s 00 400,00 -
i
v g 6000 300,00 -
Y
v R
&2 5000 - 200,00 -
tb & y=-0,1435x"+ 10,183x - 89,39
2 R =0,65 )
<4 w00 ' “ 100,00 -
Ly ' ' J 0‘0030'00 4100 4300 4500 4700 4900 5100 $3,00
34,00 39,00 44,00 49,00 54,00 g . > s e
L L
25,00 030 -
.
025 "
20,00 o y=-0,013x+ 0,7426
R*=0,63
o 020
b Q1500
i N =
4= 0,15
2 & z
10,00
0,10
*
g
i 0,05 -
0,00 - 0,00 -
33,00 38,00 43,00 48,00 53.00 34,00 39,00 44,00 49,00 54,00
L L
40,00
35,00 - * )'=-1.30X+80.94
‘. R:=10,62
30,00 -
25,00
M
& 2000
O
15,00 - 5.4
+ * .
10,00 - ¢ ’,o. \
5,00 -
33,00 38,00 3,00 48,00 53,00
L

Sekil 2 Bazi toprak 6zellikleri ile “L” parametresi arasindaki regresyon analizleri
Figure 2 Regression analysis between some soil properties and “L” parameter
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Sekil 3 Bazi toprak 6zellikleri ile “a” ve “b” parametreleri arasindaki regresyon analizleri
Figure 3 Regression analysis between some soil properties and “a” and “b” parameters
Sonuglar saglayan bu yontemin, Ozellikle toprak
ozelliklerinin hizli belirlenmesi  gerektigi

Bu calismada, kolorimetreyle basit ve hizli bir
sekilde belirlenebilen parlakhk, kirmizilik ve
sarilik parametreleri ile bir kisim fiziksel ve
kimyasal toprak ozellikleri arasindaki iliskinin
varligi arastirilmistir.

Sonuglar, calisma alani

topraklarinin  tekstlir  bilesenleri, agregat

stabilitesi, katyon degisim kapasitesi ve kirec

iceriginin  sayisal renk parametrelerinden
yararlanilarak glvenilir bir sekilde
belirlenebilecegini gostermistir. Calisma

sonuglari olduk¢a kolay ve ucuz bir sekilde
cevreye zarar vermeden bazi toprak 6zelliklerinin

yiksek dogruluk ile belirlenmesine olanak
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durumlarda 6nemli bir kullanim potansiyelinin

oldugunu ortaya koymaktadir. Modelleme
calismalarinda, cok sayida 6rnege ait laboratuvar
verisi gerektiginde toprak renginin kullanimi ile
ozelliklerin belirlenmesi modellerin
dogrulugunun artmasina katki saglayacaktir. Bu
konuda, farkli ana materyal, iklim, topografya ve
bitki ortisi altinda olusmus geng, olgun ve yash
topraklarda yapilacak calismalar ile genis tabanli
bir renk veri tabani olusturulmasi gerekmektedir.
Elde edilen

topraklara sahip olan bolgelerde givenilir bir

sonuglar calisma alani benzeri

sekilde kullanilabilir.
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Kakaonun boza iretimine etkisi ve bozanin bazi o6zelliklerinin
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The effect of cocoa on boza production and investigation of some properties of
boza
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Saglam, H. Oztirk, F., fermente gida iretiminde farkli hammaddeler kullaniimakta, bu hammaddelere én
Uyansiz, N. & Yayla, F, islemler uygulanmakta ve belirli mikroorganizmalar bu ortamlarda cogalmaktadir.
(2018).  Kakaonun boza Bgylece hammaddeden daha dayanikli yeni Griinler elde edilmektedir. Bu
dretimine etkisi ve bozanin  riinlerden biri de bozadir. Boza; misir, dari, piring gibi hububatlarin 6gitilmesi, su
bazi Ozelliklerinin  eklenerek pisirilmesi, seker ilave edilmesi sonrasinda ise alkol ve laktik asit
incelenmesi. Harran Tarim  fermantasyonlarina maruz birakilmasi ile elde edilen kivamli bir icecektir. Bozanin,
ve Gida Bilimleri Dergisi, pircok kisi tarafindan begenilerek tiiketildigi, buna karsilik &zellikle yeni nesil
22(3): 390-402. DOI:  tarafindan pek tercih edilmedigi distnilmektedir. Bu calisma ile bozaya kakao
10.29050/harranziraat.3648  akjenerek bozanin albenisinin arttirilmasi amaclanmistir. Calismada, normal iretim
34 teknigine gore boza lretimi, normal tretim teknigindeki hammaddelere kakao ilave
edilerek boza uretimi ve normal Uretim teknigine gore Uretilen bozaya sonradan
kakao ilave edilmesi seklinde uretilen 3 farkli boza, ticari boza ile karsilastiriimistir.
Bu amagla kuru madde tayini, pH tayini, kil tayini, renk analizi, viskozite tayini, alkol
tayini, mikrobiyolojik analizler ve duyusal analizler yapilmistir. Buna gore analizi
Address for Correspondence: yapilan bozalarin kuru madde degerleri %15.36-16.43 araliginda, pH degerleri 4.00-
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hidayetsaglam @kilis.edu.tr 2.0*10%1.3*10° kob ml™ araliginda tespit edilmistir. Eklenen kakaonun vizkoziteyi
etkilemedigi belirlenmistir. Duyusal analiz sonuglarina goére kakaolu bozalarin
begenildigi tespit edilmistir. Bitlin sonuglar incelendiginde kakaolu bozalarin boza
standardina uygunluk gosterdigi saptanmistir. Kakao eklenmesi ile birlikte bozanin
begenilmeyen tadinda 6nemli degisiklikler elde edilmis olup albenisinin arttig
gozlemlenmistir. Ayrica kakao eklenmesi ile bozanin kivaminda degisiklik tespit
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consumed by many persons but it is not attractive to new generation so in this study the aim is to increase the
attractiveness of Boza by addition of cocoa. In the study, boza production by traditional raw materials, boza
production by cocoa and cocoa added boza were evaluated. Three boza products were compared with commercial
boza. In the study, dry matter, pH, ash, color, alcohol, viscosity, count of microorganisms, and sensory properties are
analysed. The result of dry matter were between 15.36-16.43%, pH 4.00-4.83, ash 0.07-0.13%, alcohol 1.5-2%, L*
32.22-66.17, a* -0.12 and 10.49, b* 12.91-24.96, count of lactic acid bacteria 1.0¥104-3.2*108 cfu ml™, count of yeast-
mold 2.0*¥104-1.3*108 cfu ml™. Addition of cocoa was not affected the viscosity. When all the results are examined, it
has been found that the cocoa conform to the standards of normal disorientation. According to the results, significant
changes were obtained in the unpleasant taste and consistency of the Boza by adding cocoa and it was observed that
attractiveness increased. The taste, consistency and attractiveness of the Boza has positively changed. There was no
detectable change in boza consistency after cocoa addition.

Key Words: Boza, Cocoa, Viscosity, Lactic acid bacteria

Giris nadir olarak da kenevir unu ve karamik gibi
farkh hammaddeler kullanilarak

Fermentasyon, ylksek molekulll Uretilmektedir. Hububatlar, 6gltilmekte, su
maddelerin  mikroorganizmalar tarafindan katilarak pisirilmekte ve seker eklenerek alkol

daha kiigik maddelere pargalanmasi olayidir.
Fermentasyon islemi ile elde edilen fermente
drdnlerin  saghga faydalarinin yani sira,
besinleri koruma, besin degerlerini arttirma,
etki

bircok etkileri oldugu bilinmektedir. Yogurt,

bagisikhk sistemini destekleyici gibi
peynir, sarap, bira, sirke, tursu, vb. fermente

drGinlerin yani sira, “boza” da fermente
Urlinler arasinda sayilmaktadir.

Boza, Tirk Standartlarina gore (Anonim,
1992) “yabanci maddelerinden temizlenmis
piring, vb.

hububatin kirma veya unlarindan biri veya

dari, bugday, bulgur, misir
birkaginin, igme suyu katilarak pisirilmesi ve
beyaz seker ilave edilerek teknigine uygun
olarak alkol ve laktik asit fermentasyonlarina
tabi tutulmasi ile hazirlanan bir mamuldar”
Bu

ariintn icerdigi karbonhidrat, laktik asit, yag,

seklinde tanimlanmaktadir. fermente
protein, diyet lifi ve vitaminlerden dolayi
besleyici bir gida oldugu belirtilmektedir (Arici
ve Daglioglu, 2002).

Ulkemizde

boza, bircok llkede o Ulkenin baslica Grinine

genellikle daridan retilen

gdére misir, arpa, cavdar, bugday,

gernik gibi

yulaf,

karabugday, arnavut darisi,

tahillarin unu, bazen de piring ve ekmek,
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laktik tabi
tutulmaktadir. Boylece koyu bir kivami olan

ve asit fermentasyonuna
acik bal rengi, besleyici ve ferahlatici bir igki
olarak boza olusmaktadir (Birer, 1987).

Boza ve bira arasinda bilyuk farklar
olmasina karsilik, boza en basit bira cesidi
olarak kabul edilmektedir. Boza ve benzeri
ickilerin Gretimi ve tiiketimi 8000-9000 yillik
gecmise sahip oldugu belirtilmektedir. Boza,
bilinen en eski Tirk iceceklerinden biridir.
Gunlmuzde eski Osmanlh cografyasi ile Orta
cografyasinin bazi kisimlarinda
tiketilmektedir.
Kosova, Bulgaristan, Makedonya, Arnavutluk,

Asya

Uretilmekte ve Turkiye,
Bosna-Hersek, Karadag, Sirbistan, Romanya,
Kazakistan ve Kirgizistan’da tliketilen bir

icecektir. Boza, genelde kis aylarinda tiiketim

olanagi  bulmaktadir.  Uygun sartlarda
muhafaza edilmesi halinde bozanin
icilebilecek ©zelligini 6 ya da 7 giln

korumaktadir (Birer, 1987; Tamer, 2004).

Boza Uretiminde kullanilan tahillar,

mikroorganizmalar tarafindan karbon ve

enerji kaynagi olarak kullanilarak

fermentasyonun gergeklesmesini saglayan
karbonhidratlarca zengin hammaddelerdir.

Tahillar ayni zamanda mikroorganizmalarin
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gelismesine  yardimci  olan  mineraller,

vitaminler ve steroller gibi besin 06geleri
2004).

bircok besin bilesigini icermesinden dolayi

icermektedirler (Salovaara, Boza,
“sivi ekmek” olarak da isimlendirilmektedir.
Ayrica fermentasyon sirasinda olusan laktik
asit ve karbondioksit bozaya aroma ve
ferahlatici ozellik kazandirmaktadir.
Rahatlatici ve ferahlik verici etkisi nedeniyle
tiketimi arzu edilen bozanin, hem saglik hem
de besin olarak 6nemi bulunmaktadir (Birer,
1987). Bozanin fermentasyon ile besleyici
ozelligi ve fermentasyon sirasinda olusan

lezzet ve aroma bilesenleriyle de duyusal

ozellikleri  gelismektedir  (Hancioglu ve

Karapinar, 1997).

Topal ve Yazicioglu (1986), boza
orneklerinde  mayalarda  Saccharomyces
cerevisiae,  S.uvarum, Candida  scottii,
Trichosporon capitatum turlerini,
bakterilerden ise Pediococcus cerevisiae,
Leuconostoc paramesenteroides,
Lactabacillus  plantarum  tlrlerinin  var
oldugunu belirtmislerdir. Hancioglu ve

Karapinar (1997) bozadan izole edilen
bakterilerden Leuconostoc
paramesenteroides, Lactobacillus
sanfrancisco, Leuconostoc mesenteroides spp.
mesenteroides, Lactobacillus coryniformis,

Lactobacillus confusus, Leuconostoc

mesenteroides spp. dextranicum,
Lactobacillus fermentum, Leuconostoc oenos;
mayalardan ise Saccharomyces uvarum ve
S.cerevisiae’ nin baskin mikroorganizmalar
olduklarini belirtmislerdir.

Hancioglu ve ark. (1999) bozanin ve

bozadan elde edilen izolatlarin E.coli
07:H157, Salmonella  typhimurium  ve
Staphylococcus aureus Uzerine etkilerini

inceleyen bir ¢alisma yapmislardir. Buna gore
pH’ daki azalmaya bagh olarak 12 saat
sonunda  Salmonella  typhimurium  ve
Staphylococcus aureus, 32 saat sonunda da
E.coli O7:H157’nin inaktive oldugunu tespit
etmislerdir.

Bozanin Uretiminde kullanilan laktik asit
bakterileri ve mayalarin Urettigi bircok bilesik
bozanin  bozulmasini  O6nlemekte, gida
zehirlenmelerine neden olan bakterilerin
aroma
katkida
bulunmaktadir. Bu bilesiklere 6rnek olarak
laktik asit, etil karbondioksit,

asetaldehit, bakteriyosin, hidrojen peroksit ve

gelismesini  engellemekte ayrica

bilesenlerinin olusmasina
alkol,

diasetil verilebilmektedir (Hancioglu ve
Karapinar, 1997; Gotcheva ve ark., 2001;
Mollendorff ve ark., 2006; Todorov ve Dicks,
2006; Akkoc ve ark., 2011).

Cizelge 1. Fermentasyon sirasinda bozada gergeklesen kimyasal ve mikrobiyolojik degisimler

Table 1. Chemical and microbiological changes during the fermentation

Fermentasyon Laktik asit Maya-Kif (kob

sUresi (saat) pH Asitlik (%) Alkol (%) bakterisi(kob ml™) ml™)

Fermentation pH Acidity (%) Alcohol (%) Lactic acid bacteria Mold-yeast (cfu

time (hour) (cfuml?) ml™)

0 6.13 0.02 0.02 7.6x10° 2.3x10°

4 5.85 0.04 0.02 8.6x10° 3.9x10°

8 4.77 0.05 0.02 3.4x10° 7.4x10°

24 3.48 0.27 0.79 4.6x10° 8.1x10°
Fermentasyon siiresince bozanin asitlik, toplam seker miktarinda ise azalma

indirgen  seker ve ¢OzUnilr  protein

miktarlarinin arttigi, asetik asit ve laktik asit

bakterilerinin ¢ogaldig, pH, sakkaroz ve

goruldugi belirtilmektedir. Ayrica maya yiku

ile etanol miktari fermentasyonun ilk

asamalarinda  artarken, fermentasyonun
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devaminda zamanla azalmaya basladigi tespit
edilmistir (Ylcel ve Kose, 2002).

Fermentasyon sliresine bagh olarak
bozada olusan kimyasal ve mikrobiyolojik
degisimler Cizelge 1’de verilmistir (Hancioglu
ve Karapinar, 1997).

Boza; %57.5 karbonhidrat, %3.5 protein,
%0.5 yag icermesinden dolayl besin degeri
bakimindan énemli bir icecektir. Bozanin kuru
madde orani en az %20, toplam seker en az
%10, etil alkol en ¢ok %2, kil en ¢ok %0.2,
ugucu asitlik tath bozada en ¢ok %0.1, eksi
bozada %0.2 olmasi gerektigi belirtiimektedir.
Bozanin 100 mililitresi; 97 mg fosfor, 29 mg
kalsiyum, 1.3 mg demir, 1mg c¢inko, 1mg
sodyum, 6.9 L.U. A vitamini, 0.09 mg Bl
vitamini (tiyamin), 0.05 mg B2 vitamini
(riboflavin), 1.16 mg niasin
(Biligli, 2013; Anonim, 1992).
laktik asit,

karbonhidrat, yag, vitamin ve lif nedeniyle

icermektedir

Boza; igerigindeki protein,
insan beslenmesi icin 6nemli bir Grindir
(Arict ve Dagloglu, 2002). Boza yiiksek besin
ve enerji igerigine sahip olmasinin yani sira
icerigindeki karbondioksitten kaynaklanan
rahatlatici etkisi

belirtiimektedir

sindirim sistemi (zerine
nedeniyle de tiketildigi
(Gliven ve Benlikaya, 2005).

Boza Uretiminde baslica islem basamaklari;
hazirlanmasi,

hammaddenin kaynatma,

sogutma ve slizme, seker ilavesi,
fermentasyona birakma ve depolamadir.

Boza; bugday, misir ve pirincin tane veya
unlari kullanilarak Gretilmesine karsilik, bircok
firma bu hammaddelerin dovilmis formlarini
tercih etmektedirler. Bu hammaddelerin yani
sira su, seker ve maya (Saccharomyces
cerevisiae) da boza Uretiminde kullanilan
bilesiklerdir (Yuicel ve Otles, 1998; Uysal ve
ark., 2009).

Boza uretiminde kullanilan hammaddeler

agirliklarinin - 4-6  kat fazlasi suyla (w/v)
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tabi
tutulmaktadirlar (Arict ve Dagloglu, 2002).

karistirilarak ~ kaynatma  islemine

Kaynatma sirasinda topaklanmanin

Onlenmesi  amaciyla  slirekli  karistirma
gerekmektedir (Birer, 1987). Homojen bir
karisim elde edilinceye kadar kaynatma islemi
surdirilmektedir. Kaynatma siiresi; kaynama
sicakhigr ve kullanilan hammaddeye bagl
olarak degismekle birlikte yaklasik 1-2 saat
surdigu belirtilmektedir (Arici ve Daglioglu,
2002).

Kaynatilan sekerli ham boza 25 °C' ye
kadar sogutulmaktadir (Yiicel ve Otles, 1998).

Laktik

fermentasyonu

asit bakterileri ve mayalarin
gerceklestirebilmeleri
amaciyla ortama % 20 oraninda sakkaroz
ilave edilmektedir. Kolay erimesi amaciyla toz
seker tercih edilmektedir. Seker ilavesinden
sonra meydana gelen Uriine “Sekerli ham
boza” adi verilmektedir (Yiicel ve Otles,
1998).

Bozada iki farkli fermentasyon ayni anda
laktik

bakterilerinin rol aldigi laktik asit Gretimi ile

gerceklesmektedir.  Birincisi asit
sonuglanan ve eksi tadi saglayan laktik asit
fermentasyonu, digeri mayalarin rol aldigi,
karbondioksit gazi olusumuna ve hacim
artisina neden olan alkol fermentasyonudur.
Fermentasyon 24 saatten daha uzun sirmesi
halinde
Fermentasyon sicakligi 16-25 °C araliginda
Alkol

sonucunda Uretilen bozalarin alkol miktari

alkol  miktari  ylkselmektedir.

gerceklesmektedir. fermentasyonu
Ulkemizde %1, diger Ullkelerde ise %6’ lara
kadar belirtilmektedir. Laktik asit
fermentasyonu  sonucunda asitlik
artmaktadir (Birer, 1987, Kose ve Durak,
1998, Arici ve Daghoglu, 2002; Tamer, 2004).

Kakao,

ciktig
ise

ebegimecigiller  (Malvaceae)
familyasindan 12-15 metre boyunda oldukca
nazik ve genis yaprakli bir agacin (Theobroma

cacao L.) cekirdeklerinin gesitli islemlerden
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gecirilip belirli oranda yagi ayrildiktan sonra

ogutulip toz haline getirilmesiyle elde
edilmektedir. Dogal yetisme alanlari; Gliney
ve Orta Amerika, Bati Afrika ve Gliney Dogu
Asya olmak Uzere Ui¢ ana bdlgedir. Ancak
tropikal bolgelerin timinde bulunmaktadir
(Bilisli, 2013).

Kakao tohumu bilesiminde %54 yag, %11
protein, yaklasik %7 oraninda karbonhidrat,
%6 diyet lifi, %6-8 flavonoidler, ¢cok miktarda
bilesik
bulunmaktadir. Taze kakao g¢ekirdekleri %2-4

mineral, az miktarda azotlu

oraninda serbest seker ile az miktarda
galaktoz, rafinoz, inositol gibi sekerleri de
icermektedir (Kattenberg ve Muijnck, 1993).

Kakao c¢ekirdeklerinin  kuru agirhginin
yaklasik %6-8’i polifenollerden olustugundan
kakao fonksiyonel besin olarak
tanimlanmaktadir (Steinberg ve ark., 2003;
Lee ve ark., 2003; Selmi ve ark., 2008).

Boza hammaddesi

dretiminin  temel

olmayan, buna karsiik bozanin besince
zenginlesmesi, muhafaza siresinin uzatilmasi
ve duyusal 6zelliklerinin arttirilmasi amaciyla
bircok bilesigin eklendigi belirtiimektedir. Bu
amacla meyveler, kegiboynuzu unu, leblebi
unu, tarcin, adacayi, limon ve karanfil ilave
edilerek Uretimi gergeklestirilmis bozalarin
varhgr so6z konusudur (Tamer, 2004; Duran
Balkan, 2011; Celik ve ark., 2016; Coskun ve
Cakir, 2014; Levent ve Cavuldak, 2017).
Turkiye'de boza belli bir kesim tarafindan
sevilerek tuketilmesine karsilik yeni nesil
tarafindan c¢ok fazla bilinmemekte veya tadi
begenilmemektedir. Buna bozanin tiiketimi
sonucu agizda biraktigi burukluk ve eksiligin
neden oldugu duslinilmektedir. Kakaonun
yeni nesil tarafindan arzu ediliyor olmasindan
dolayr bozanin tadinin iyilestirilebilecegi ve
boylece yeni bir Griin olusturulabilecegi on

gorilmektedir.
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Bu calismada, geleneksel hammaddeler

kullanilarak ~ fermente edilmis boza,
geleneksel hammaddelere kakao ilavesi
yapilarak  fermente edilmis boza ile
geleneksel hammaddeler iceren bozanin

fermentasyonu sonrasinda elde edilen bozaya
sonradan kakao ilave edilerek uretilmis 3
farkli boza 6rnegi ticari satisi yapilan boza ile
karsilastirilmistir.

Materyal ve Metot

Materyal

Boza; bugday, misir ve piring unlari

kullanilarak Uretilmistir. Bu hammaddeler,
kakao ve ticari boza yerel bir marketten
temin edilmistir. Kullanilan kakao tozu en az
%10 kakao yagi icermektedir. On denemeler
kaltar

sonucunda ticari bozanin baslatici

olarak kullanilabilecegi belirlenmistir.

Metot

Calisma; boza, kakaolu boza ve bozaya
sonradan kakao ilave edilmesi ile 3 farkh
boza denemesi seklinde dizenlenmistir.
Uretimde bugday unu, piring unu ve misir
unu kullanilmistir.  Hammadde olarak
kullanilan Grinlerin oranlari 6n denemeler
sonunda belirlenmistir. Buna gore; kakao
%2

hammaddelerden

oraninda
%
sekilde esit miktarlarda alinip, kaynamaya

tozu eklenmistir. Diger

20 oraninda olacak

baslayan suya ilave edilmistir. Kaynatma
islemi bittikten sonra sogutulan sekersiz
%20 oraninda
eklenmistir. Baslatici kiltir olarak ticari
boza kullaniimistir. Bozalar 16-25 °C' de 24
saat

ham bozaya toz seker

fermentasyona birakilmis ve
fermentasyon sonucunda gerekli analizler

yaptlmistir.
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Fiziksel ve Kimyasal Analizler
Kuru Madde Tayini

Kurutma kaplari 105 °C' de yaklasik olarak
30 dakika kurutulmustur. Kurutmadan sonra
kaplar desikatore vyerlestirilmis ve burada
sogumasl beklenmistir.  Kaplarin  darasi
alinmis (G), numune ile birlikte tartilmistir
(G1). Tekrar kurutma dolabina konarak 105
°C' de 4-5 saat sireyle sabit agirlik olusuncaya
kadar

desikatorde

kurutulmustur. Dolaptan alinarak

soguduktan  sonra  tekrar
tartilmistir (G2). Asagidaki esitligre gore (Es.

1) gore hesaplama yapilmistir.

% Rutubet = (G2-G) / (G1-G)*100 (1)

Alinan 6rnegin rutubeti disinda kalan
miktarda %  kuru  madde

vermektedir (Dokuzlu Hecer, 2010).

miktarini

Kl Tayini

Analizde kullanilacak kapstl 350 °C' de kiil
firrninda Desikatorde
(A1).

ornek

kurutulmustur.
sogutulmus ve tartilmistir
kadar

yerlestirilmis ve tartilmistir (A2). Kil firininda

Kapsdul

icerisine 4 gr gidadan
beyaz kiil olusuncaya kadar 500-600 °C' lerde

yakilmistir. Desikatore  alinan kapsul
soguduktan sonra tartilmistir (A3) (Dokuzlu
Hecer, 2010). Sonug asagidaki esitlige (Es. 2)

gore hesaplanmistir.

% Kiil = (A3-A1)/(A2—-A1)*100 (2)

pH Tayini

pH degeri Ol¢climi amaciyla oncelikle boza
orneklerine su ilavesi yapilmis ve gerekli
homojenizasyonlardan sonra cam elektrotlu
ISOLAB
gerceklestirilmistir.

marka  pH-metre  kullanilarak

Alkol Tayini
Alkolmetre (Vino-O-Metre) ile bozalarda
alkol 6lgima yapilmistir.
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Renk Tayini

Hunterlab, miniscan EZ (USA) cihazi ile
renk ol¢imi yapilmistir. Yapilan dlgimlerde
L, a veb degerleri 3'er defa okunmustur.
Elde edilen sonuglarin ortalamasi alinmistir
(Cemeroglu, 2007).

Viskozite Tayini

Fungilab Expert Serisi dijital viskozimetre
ile Olgim vyapilmistir. Viskozite 0-200 rpm
hizlari arasinda otomatik olarak hesaplanmis
ve dinamik viskozite (cP) birimleriyle ifade
edilmistir.

Mikrobiyolojik Analizler

Boza orneklerinin mikrobiyolojik analizi
icin, boza 6rneklerinden 10 mL alinmis ve 90
mL fizyolojik tuzlu su ile homojenize
edilmistir. Homojenizasyon sonrasi her bir
boza 6rneginin 102 seviyesine kadar seri
dildsyonlari hazirlanmstir. Boza
orneklerinden hazirlanan dilisyonlardan (10%
10®)  laktik
belirlenmesi icin % 0.14 sorbik asit ilave
edilmis de Man Rogosa Sharpe Agar (MRS-S)
1987)

belirlenmesi amaciyla PDA (Merck) besiyeri

asit bakterilerinin  sayisinin

(Anonim, ve maya-kif sayisinin

iceren Petri kutularina 100 pL aktarilarak

yayma plak yontemi ile ekim

gerceklestirilmistir. MRS-S agar besiyerleri 30
2C’de 24-48 saat, PDA besiyerleri 25 2C'de 3-5
giin inkiibasyona birakilmistir. inkiibasyon
suresi

sonunda petri kutularinda gelisen

koloniler sayilmistir.

Duyusal Analizler

Boza O&rneklerinin  duyusal ozellikleri

tanimlayici analiz teknigine gére dokuz puanh
skala kullanilarak belirlenmistir. Skalada ticari
boza orta nokta olarak belirlenmis ve Uretilen

bozalarin degerlendirilmeleri buna gore

yapilmigtir.  Bozalarin  duyusal analizleri,
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egitimi  gerceklestirilen  sekiz  panelist degerlendirmede belirlenen duyusal 6zellikler

tarafindan gercgeklestirilmistir. Duyusal ve tanimlari Cizelge 2’de verilmistir.

Cizelge 2. Duyusal analizde belirlenen duyusal 6zellikler ve tanimlari
Table 2. Sensory properties and definitions determined in sensory analysis

Duyusal Ozellikler

Sensory Analysis

Gorunus

Renk Bozanin renginin agik saridan koyuya dogru degerlendirilmesi
Doku

Yapiskanlik Agzin i¢ ylizeylerine yapisan madde miktari
Puttrlalik Ornek icindeki kiiciik partikiillerin miktar
Koyuluk Uriiniin viskozitesi

Agzi kaplama Yedikten sonra agzin ylzeyinde kalan miktar
Lezzet

Tahil aromasi Tahildan gelen aroma

Tatlilik Uriin icerigindeki sekerden kaynaklanan tat

Eksi tat Uriindeki asitten kaynaklanan tat

Buruk tat Uriin icerigindeki tanen ve asitten kaynaklanan tat

Fermente tat

Uriindeki mayalanma sonucu olusan tat

Bulgular ve Tartisma

Fiziksel ve Kimyasal Analiz Sonuglari
Kuru Madde Tayini

Kuru madde tayini sonuglarina gére boza
%15.36-16.43
arahginda oldugu belirlenmistir. Kuru madde

orneklerinin  kuru maddesi
orani en yiksek olan Urin ticari boza, en
dislk olan ise sonradan kakao ilaveli bozada
tespit edilmistir (Cizelge 3). Kakao ekleyerek
fermente edilmis hammadde ile sade bozanin
% kuru madde igeriginin birbirlerine yakin
degerlerde olduklari, buna karsilik sonradan
kakao ilave edilmis bozada % kuru madde
oraninin digerlerine gore daha disiik oldugu
belirlenmistir. boza production by traditional
raw materials, boza production by cocoa and
cocoa added boza were evaluated. Three
boza products were compared with
commercial boza

Tiurk standartlarina goére (Anonim, 1992)
bozanin kuru madde orani %20 den az
olmamasi gerektigi belirtilmektedir. Buna
karsilik Gretimini gerceklestirdigimiz bozalar
ticari bozanin kuru maddesine yakin bir

degerde tespit Uzerine

yapilan calsmalarin birinde ticari bozanin

edilmistir. Boza

kuru madde orani %27.20 olarak 6l¢lilmus,
buna karsilik farkli hammaddelerden Uretilen
5 adet bozanin kuru madde oranlarinin
%24.48-28.16 arasinda farklihk gosterdigi
belirlenmistir (Berktas, 2011). Yavuz (2001)
yaptigi calismada kati madde igeriginin %23.4
oldugunu tespit etmistir. Yegin (2006)'da
yaptigl calismada piyasadan temin ettigi 10
farkli bozanin 06zelliklerini incelemis, bu
Ozelliklerden kuru madde oranlarini %15.32-

31.12 araliginda olduklarini belirlemistir.

Cizelge 3. Bozalarin kuru madde icerikleri
Table 3. Dry matter contents of boza

Boza Kuru Madde (%)
Boza Dry Matter (%)
Ticari boza

16.43
Commercial boza
Sade b(?za 15.99
Boza without cocoa
Kakao ile fermente boza 16.16
Boza fermented with cocoa )
Sonradan kakao ilaveli boza 15.36
Boza by adding cocoa )

Galismamamizda elde edilen sonuglarin
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yapilan calismalardan farkli olmasinin sebebi
kullanilan hammaddelerin farkli olmasi ve bu
hammaddelerin farkli oranda katilmasindan
kaynaklandigi distiniilmektedir.

Kdl Tayini

Kll tayini sonucu bozalarin kil miktarlar
%0.07 ile 0.13 araliginda tespit edilmistir. En
dustk kil miktari fermente ettigimiz sade
boza Orneginde belirlenirken, bu degerleri
ticari boza ve kakao igeren bozalar takip
etmistir (Cizelge 4).

Cizelge 4. Bozalarin kul miktarlari
Table 4. Ash content of boza

Cizelge 5. Bozalarin pH dizeyleri
Table 5. pH level of boza

Boza Kal (%)
Boza Ash (%)
Ticari boza 0.08
Commercial boza

Sade boza 0.07
Boza without cocoa

Kakao ile fermente boza 0.13
Boza fermented with cocoa

Sonradan kakao ilaveli boza 0.13
Boza by adding cocoa

Turk standartlarina (Anonim, 1992) gore
bozanin kil miktari en ¢ok % 0.2 olmasi
Elde
icinde oldugundan

gerektigi  belirtilmektedir. ettigimiz

sonuglar bu degerler
bozanin kakaolu sekilde fermentasyona tabi
tutulmasi veya bozaya sonradan kakao
eklenmesinin kil degeri agisindan olumsuz bir
durum olusturmadigi tespit edilmistir. Arici ve
Daghoglu (2002)'de yaptiklari calismada boza
orneklerinin kil miktarinin %0.15 oldugunu
belirlemislerdir. Hammaddeye bagl olarak kil
oraninin %0.33 olarak tespit edildigi ¢alisma
Yavuz (2001) tarafindan yapilmistir. Kakao
eklenen {Urinlerde, eklenmeyenlere oranla

daha yiksek kiil degerleri gézlemlenmistir.

pH Tayini
Analizi yapilan bozalarin pH degerleri 4.00-
4.83 araliginda oldugu

(Cizelge 5).

tespit edilmistir
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Boza pH
Boza pH
Ticari boza 4.00
Commercial boza
Sade boza 4.66
Boza without cocoa
Kakao ile fermente boza 4.70
Boza fermented with cocoa
Sonradan kakao ilaveli boza 4.83
Boza by adding cocoa

Yegin  (2006)'da  vyaptigi  c¢alismada
piyasadan temin ettigi 10 farkli bozanin

ozelliklerini incelemis, bu ozelliklerden pH
3.16-4.02 arahginda belirlemistir.
Baska bir calismada ise bozanin pH degeri

degerini

3.48 olarak tespit edilmistir (Hancioglu ve
Karapinar, 1997). Farkh
uretilen 5 adet bozanin pH degerleri 3.78-
3.86 araliginda degistigi buna karsilik ticari
bozanin pH degerinin 4.16 olarak olguldugi

hammaddelerden

tespit edilmistir (Berktas, 2011). Yaptigimiz
calismada elde ettigimiz sonug¢ ile diger
calismalardaki sonuclar karsilastirildiginda pH
degerlerinin farklihk gosterdigi belirlenmistir.
olarak  belirlenen

Fermentasyon siresi

slirenin yetersiz olmasi, kullanilan
hammaddenin farkhligl veya starter kiltir
olarak kullanilan hazir bozanin bu duruma

neden olabilecegini diisindirmektedir.

Alkol Tayini
Elde edilen
edilmis bozalarda alkol

sonuclara gore fermente
%1.0-1.9
araliginda tespit edilmistir (Cizelge 6).

oranlari

Bozanin kimyasal bilesiminin analiz edildigi
%0.03-0.525
(Hancioglu ve
2001;
ve Kose,

calismalarda alkol oraninin
araliginda tespit edilmistir
1997; Yavuz, Arict  ve
2002; Yucel 2002).

Ulkemizde Uretilen bozanin alkol orani %1.0-

Karapinar,
Daglioglu,

2.0 araligindayken, Avrupa lilkelerinde (retilen
bozalarin alkol orani %6.0 a kadar ¢itkmaktadir.




Saglam ve ark., 2018. Harran Tarim ve Gida Bilimleri Dergisi, 22(3): 390-402

Cizelge 6. Bozalarin alkol miktarlari
Table 6. Alcohol content of boza

Boza Alkol (%)
Boza Alcohol (%)
Ticari boza 1.0
Commercial boza ’
Sade Boza
. 1.9
Boza without cocoa
Kakao ile fermente boza
. 1.0
Boza fermented with cocoa
Sonradan kakao ilaveli boza
. 1.7
Boza by adding cocoa

Renk Tayini

Yapilan calisma sonucunda L, a_ ve b’
degerleri karsilastirildiginda ticari boza ile
istatistiki
belirlenemedigi,

sade bozanin olarak aralarinda

farkliligin ayni sekilde

kakao ilaveli bozalarin kendi aralarinda

karsilastirildiklarinda onemli
farklilhik

Buna

sonuglarin

dizeyde gostermedigi  tespit

edilmistir. karsilik sade boza ile
kakaolu boza arasinda L, a veb degerleri

acisindan 6nemli
(Cizelge 7).

bir fark belirlenmistir

Cizelge 7. Bozalarin renk sonuglari
Table 7. Color of boza

L*
L*

b*
b*

Boza
Boza

Ticari boza

Commercial boza 66.17

24.96

Sade Boza

1.72
Boza without cocoa 6

-0.12 17.08

Kakao ile fermente
boza

Boza fermented
with cocoa

32.22 10.50 13.90

Sonradan kakao
ilaveli boza
Boza by adding
Cocoa

35.23 9.84 12.91
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Berktas (2011) tarafindan yapilan bir
5 farkh
uretilmis ve bu bozalar ticari olarak satisl

¢alismada hammaddeden boza

yapilan bir boza 6rnegi ile karsilagtiriimistir.

Calismada elde edilen sonuglara gore
bozalarda renk parametreleri arasinda
istatistiksel ~ olarak ~ 6nemli  farkliliklar

belirlenmistir. Buna goére sade bozanin L*
degeri 61.72 iken kakao ile fermente edilmis
bozanin L* degeri 32.22, sonradan kakao
ilave edilen bozanin L* degeri ise 35.23 olarak
tespit edilmistir. a* degerleri sade bozada -
0.12, b* degeri 17.08 iken kakao iceren
hammaddelerin fermentasyonu ile elde
edilmis bozanin a* degeri 10.495, b* degeri
9.84, bozaya sonradan kakao ilavesi ile elde
edilen bozanin a* ve b* degerleri sirasiyla
13.90, 12.91 olarak belirlenmistir. Sonuclara
sonucunda  renk
dizeyde farklihk
oldugu tespit edilmistir. Yapilan ¢alismalar
ilgili
calismalar yapilmadigindan kakaolu bozanin

gore kakao ilavesi

parametrelerinde oOnemli
boza ile

incelendiginde  kakaolu

renk parametreleri karsilastirilamamistir.

Viskozite Tayini

Viskozimetre sonuglarina goére Uretimini
yaptigimiz bozalar ile ticari bozalarin viskozite
degerleri arasinda farkhlik ~ olmadigi
belirlenmistir (Sekil 1).

Kakao eklenen bozalarin ticari olarak satisi
yapilan bozalar ile benzer akiskanlk ozellikleri
gosterdigi sonuglarina varilmistir. Kakaonun

vizkoziteyi etkilemedigi gbzlemlenmistir.
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Sekil 1. Bozalarin viskozite sonuglari
Figure 1. Viscosity of boza

Mikrobiyolojik Analiz Sonuglari

Kakaonun bozanin kalitesine etkisinin
belirlenmesi amaciyla yapilan ¢alismada laktik
asit bakterileri ve maya-kif sayimi yapilmistir.
Mikroorganizma sayilari boza yapimi Oncesi
ve sonrasi seklinde diizenlenmistir. Buna gore
laktik bakteri
fermentasyon oOncesi 1.2*10° kob ml™¥den
3.2¥10"  kob

hububatlara kakao ilavesi ile gergeklestirilen

asit sayisi sade bozada

-1 .. .
ml~'ye, boza Uretilen

fermentasyon sonucunda laktik  asit
bakterileri sayisi 1.8*10° kob mI™”’den 3.2*10°
kob mlt degerine  yikselmistir. Boza
uretildikten sonra kakao eklenen boza

orneginin laktik asit bakteri sayisi 1.5*10% kob
ml™? oldugu tespit edilmistir. Benzer sekilde
maya-kif sayisi sade bozada fermentasyon
oncesi 3.2*10° kob mI™den 3.3*10’ kob ml
Lve, kakao ile fermentasyon sonucunda
mavya-kif sayisi 5.2*¥10%dan 1.3*10% kob ml™
degerine ylikselmistir. Boza olustuktan sonra
kakao eklenen boza 6rneginin maya-kif sayisi
1.5%10" kob ml* oldugu tespit edilmistir
(Cizelge 8).
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Yapilan bir¢ok ¢alismada benzer sonuglar
elde edilmistir. Hancioglu ve Karapinar (1997)
yaptiklari calismada 4 saatlik fermentasyonda
bozadaki laktik asit bakteri sayisinin 8.6%10’
kob mlden 24
sonucunda 4.6%10% kob ml'l’ye ylkseldigini

saatlik fermentasyon
tespit etmislerdir. Baska bir ¢alismada ise 2
farkli boza 6rnegi kullanilarak analiz edilmesi
sonucunda laktik asit bakteri sayisinin 5.0%10’
kob mI* oldugu belirlenmistir (Todorov ve
Dicks, 2006). 15 adet
mikrobiyal yuUklinin belirlenmesi amaciyla

boza 06rneginin
yapilan bir calismada LAB sayisinin 2.1%¥10’-
2.9*10% kob ml? araliginda ve ortalama
9.3*10" kob ml™?, maya-kif sayisinin ise
4.7%10°-5.4*10° kobmI™ araliginda ve ortama
1.9%10° kob mlI™ oldugu belirlenmistir (Tuncer
ve ark., 2008).

Boza Uretiminin gerceklestigi
fermentasyon sirecinde laktik asit bakteri
sayisinda ve sayilarinda

maya-kif artis

beklendigi gibi sonuglanmistir.
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Cizelge 8. Bozalarin laktik asit bakteri sayim sonuglari
Table 8. Count of lactic acid bacteria of boza

Fermentasyondan 6nce Fermentasyondan sonra
Mikroorganizma Before fermentation After fermantation
Mi . -
icroorganism Sade boza Kakaolu boza Sade Kakao ile Sonra.dan .
fermente fermente kakao ilaveli
Laktik asit bakterileri sayisi (kob ml
V) 1.2*10° 1.8*10° 3.2*10 3.2*10° 1.5*10°
Lactic acid bacteria (cfu ml Y
Maya-kiif sayisi (kob ml™) 6 6 7 8 7
2*1 2*1 3*1 1.3*1 1.5%1
Mold-yeast (cfu mfl) 3 0 > 0 3.3710 3710 >*10
Duyusal Analiz Sonuglari patarlulik, koyuluk, agzi kaplama, tahil
Bozalarin duyusal ozelliklerinin aromasi ve tatliik parametreleri duyusal

degerlendirilmesinde

Ozellikler Sekil 1’de belirtilmisti. Buna gore

kullanilan

duyusal

Uretimi yapilan bozalarin renk, yapiskanlik,

olarak incelenmistir.

Elde edilen sonuglar

Sekil 2'te verilmisgtir.

Renk (Color) e==Ticari Boza (Commercial)
Fermente Tat ] Vapiskanlik
(Fermented 7 apigkanii
Taste) (Stickiness)
Buruk Tat Piitiirliilitk —(Sjade Boza (Without
(Bitter Taste) (Grittness) ocoa)
Eksi Tat (Sour Koyuluk Kakao Ilte (l;‘err.rtfl:rge Boza
Taste) (Darkness) (Fermented with Cocoa)
‘Ag71 Kaplama .
Tathiik e ver === Sonradan Kakao Ilaveli
(Covering the
(Sweetness) mouth) Boza (Added Cocoa after
Tahl(lGAI?mm Fermentation)
rain
Aroma)

Sekil 2. Bozalarin duyusal analiz sonuglari
Figure 2. Sensory analysis of boza

Elde edilen sonuglara gore; lretimi yapilan

orneklerinin
tahil
benzerlik gbstermistir. Ticari bozanin rengi

ve ticari boza yapiskanlik,

patirlilik ve aromasi  Ozellikleri
Uretilen bozalarin renginden daha acik oldugu
belirlenmistir. Ticari bozanin; fermente tadi,
buruk tadi ve eksi tadi Gretilen bozalardan
daha diisik oldugu tespit edilmistir. Tatlihg

en yiksek ticari boza, en diisiik sade boza

olarak belirlenmistir. Tahil aromasi sade
bozada daha yulksektir. Agzi Kaplama,
Patarlulik, Yapigkanhk ticari boza

degerlerinde daha yiliksek oldugu tespit
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edilmistir. Koyuluk ise ticari boza ve kakaolu
bozada en ylksektir.

Ticari bozanin genel olarak sade bozadan
daha cok begenilmesinin nedeninin kullanilan
seker miktarinin Urettigimiz sade bozalarda
daha az miktarda kullanilmasindan kaynakli
oldugu distnidlmektedir. Kakao ile fermente
edilen boza ve sonradan kakao ilave edilen
bozalarin duyusal analiz sonuclari benzerlik
gostermistir. Benzerlik gosteren o6zelliklerin
renk, yapiskanlk, koyuluk, agzi kaplama, tahil
tat
olarak en begenilen

aromasi ve fermente olduklari

belirlenmistir. Genel
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bozalarin kakaolu bozalar oldugu tespit
edilmistir.

Yaptigimiz ¢alismadaki sonuglarin diger
farkli

oldugu

bazi  calismalardaki  sonuclardan

olmasinin bircok nedeni

Bu nedenlerden

kullanilan

dustnilmektedir.
de
Yapilan bir calismada farkh hammaddelerin

en
onemlisi hammaddelerdir.
kullanilmasi ile toplam fenolik ve flavonoid

madde agisindan  zengin, antioksidan
aktivitesi ylksek, farkli reolojik ve duyusal
ozelliklere sahip bozalar Gretmenin mimkin

oldugu belirtilmektedir (Berktas, 2011).

Sonug¢

Bozalar kakao kullanilarak Uretilmis ve
kakaonun kuru madde, kil, pH, alkol, renk,
viskozimetre, duyusal, maya ve kifler
uzerindeki etkisi incelenmistir.

Kakao kullaniminin pH Uzerine etkisinin
olmadigi gozlemlenmistir. Kakao eklenmesi
ile ticari bozanin pH degerine yakin pH degeri
elde edilmistir. Benzer sekilde kakaonun alkol
olusumu Uzerine bir etkisinin olmadigi tespit
edilmistir.

Sonradan kakao eklenen bozalarin kuru
madde miktarlari digerlerine goére daha disuik
miktarda tespit edilmesine karsilik kakaonun
bozada kuru madde miktarini 6nemli diizeyde
Kakao kil

miktarini az da olsa arttirmis ancak elde

degistirmedigi gozlemlenmistir.

edilen kil miktari bozanin standart degerleri
arahginda oldugu tespit edilmistir.

Kakao iceren Urinlerde, laktik asit
bakterileri ve maya-kif sayisinin sade
bozadan daha yuksek oldugu

gozlemlenmistir.
Bozalarin uUretiminde kakao kullanilarak

renk Uzerinde o©nemli farklihklar elde
edilmistir. Kakao, bozada rengin
koyulasmasina neden  olmustur. Boza
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Uretiminde kakao kullaniminin akis ve
viskoelastik o6zelliklerinin yakin oldugu ve
onemli etkisi olmadigi belirlenmistir.

Uretilen bozalarin duyusal 6zellikleri ticari
bozanin duyusal 6zelliklerinden farkli oldugu
ilaveli

tespit edilmistir. Sonradan kakao

bozanin duyusal O0zellikleri ticari bozanin

duyusal O6zelliklerine daha vyakin oldugu

belirlenmistir. Kakao ilaveli ve kakao ile
fermente edilen bozanin albenisinin arttig
tespit edilmistir.

Elde edilen sonuglar dogrultusunda, boza
Uretiminde kakao kullaniminin bozanin daha
kitle

gostermistir. Ham bozaya kakao ekleyerek

fazla tarafindan  taninabilecegini

fermentasyon islemine tabi tutmak yada elde
edilen bozaya belli miktarda kakao ilavesi

bozanin  albenisini  arttirdigl  sonucuna

varilmistir.
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(074

Hidrojeller ve pargacik iceren hidrojeller (emulsiyon jelleri), hidrofilik ve lipofilik
boyalarin enkapsilasyonunda kullanima uygunluk arz eden enkapsiilasyon
sistemleridir. Bu calismada, aygicegi pektini bazli hidrojellerde ve emiilsiyon
hidrojellerinde sirasiyla hidrofilik (Ponceau S) ve lipofilik kirmizi (metil kirmizisi)
model boyar maddelerin stabilize edilmesi incelenmistir. Butiin deneylerde, pektin
hidrojellerinin kirmizi boyar maddeleri enkapsiile etme kabiliyeti bulgulanmistir.
Hidrofilik Ponceau S tasiyan hidrojellere kiyasla pargacik igeren emilsiyon jellerinde
daha yiksek miktarlarda metil kirmizisi tasinmasi mimkin olmustur. Her iki
durumda da, boyar maddelerin jel matrislerinden salinimi 2 hafta boyunca
izlenmistir. Enkapsulasyon veriminin (%EV) pektin konsantrasyonunun ve boyar
maddenin kimyasal 6zelliklerinin bir fonksiyonu oldugu anlasiimistir. Boya salinim
miktarlari genellikle <%10 olarak gerceklestigi icin enkapsiilasyon sistemleri kararli
olarak nitelendirilmistir. Dolayisiyla bu ¢alismada hem boyalarin etkili bir yontemle
stabilizasyonu, hem de tarimsal bir yan Griinimizin degerlendirilmesi so6z
konusudur.

Anahtar Kelimeler: Pektin hidrojelleri, Emiilsiyon jelleri, madde
enkapstlasyonu, Depolama kararliligi, Atiklarin degerlendirilmesi.

Boyar

ABSTRACT

Hydrogels and particle filled gels are promising tools in the encapsulation of
hydrophilic and lipophilic dyes. Here, we made an attempt to stabilize hydrophilic
(Ponceau S) and lipophilic red (methyl red) colorants in sunflower pectin based
hydrogels and particle filled gels, respectively. In all cases, the red colorant
encapsulation characteristics of pectin hydrogels was significant. A higher extent of
methyl red was incorporated into the particle filled gels compared to Ponceau S
bearing hydrogels. In both cases, the extent of release was monitored for 2 weeks.
The encapsulation efficiency was a function of pectin concentration and the
chemical properties of the dye molecules. The encapsulation systems were
regarded as stable since the extent of dye release was <10% in most cases. Therefore,
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in this study, both the stabilization of the dyes with an effective method and the valorization of the agricultural

by-products are investigated.

Key Words: Pectin hydrogels, Emulsion gels, Dye encapsulation, Storage stability, Waste valorization.

Girig

Pektinler, bitki hiicre duvarlarinda yaygin
olarak bulunan, esas olarak D-galakturonik
asit kalintilarindan olusan iyonik
heteropolisakkaritlerdir. Metil esterifikasyon
ozellikleri, pektinlerin jellesme davranislarini
blylk o6lctide belirleyen ozellikleridir. Dusuk
metoksilli pektinin negatif yukli karboksil
gruplari, kalsiyum iyonlariyla gapraz baglar
olusturur ve pektinin iyonotropik
jellesmesine neden olur (Sriamornsak ve
ark., 2005). Dustik metoksilli pektinler (“low
methoxy pectin”, LMP) genellikle yuksek
metoksilli pektinlerden (“high methoxyl
pectin”, HMP) asit, alkali veya enzimatik
islemlerle Uretilmektedirler. Ote yandan,
HMP kaynaklarina oranla LMP'lerin dogal
kaynaklari daha azdir (Iglesias ve Lozano,
2004).

dogrudan Uretilen ya da izole edilen LMP

Bu anlamda dogal kaynaklardan
Uriinlerine gereksinim bulunmaktadir.
Aycicegi kafalari, aycicegi yagi Uretiminin
yan Urunlerindendir. Cekirdekleri ayiklanmis
aycicegi kafalarindan duiisiik metoksilli pektin
(LMP) izolasyonu ve bu prosesin optimize
edilmesi alanlarinda literatliirde calismalar
bulunmaktadir (Shi ve ark., 1996). Bu Urin,
gida formiilasyonlarinda glivenle
kullanilabilme
Cekirdekleri LMP'lerin
onemli  bir kaynagini  olusturmaktadir
(agirlikca %15-25 pektin) (Shi ve ark., 1996).
Aycicegi pektininin bazi ozellikleri (6rnegin,
30.000-500.000
g/mol; GalA icerigi: % 70-90; metoksilasyon

derecesi: % 10-40, genelde yaklasik% 12; ve

potansiyeline sahiptir.

ayiklanmis kafalar,

molekil agirhk dagilhimi:
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%
(Iglesias ve Lozano,

2-4) halihazirda
2004;
Miyamoto ve Chang, 1992; Sahari ve ark.,
2003).
ilaglarin kolona teslimatinda kullanimi ile de

asetillenme derecesi:
bilinmektedir
Kalsiyum pektat jellerinin, model
ilgili calismalar bulunmaktadir (Sriamornsak
ve ark., 2005; Rubinstein ve ark., 1993;
Ashford ve ark., 1994). Grubumuzun yaptigi
calismalarda da, kanser ilaglarinin enkapsiile
de aygicegi
pektininin etkili olarak kullanilabilecegi ve bu

ve stabilize edilmesinde
bicimde kullanilan ilaglarin kolon kanseri
etkili bir bicimde
bulgulanmistir  (Cakir

hiicrelerinin gelisimini

azaltabilecegi

Gulseren, 2017).
Enkapsiilasyon,

ve

aktif bilesiklerin veya
drGnlerin stabilitesini arttirmak igin teknik
veya biyolojik agidan aktif bilesiklerin belirli
bir
bolimlendirilmesi, makro, mikro, nano vs.

matris  veya membran icinde
kompartmanlara ayrilmasi (Chan ve ark.,
2009)
Enkapsiilasyon
aktif

oksidatif stresler ya da gida isleme ile insan

slireci olarak tanimlanir.

matrislerinin koruyucu

rolleri; bilesiklerin  gecirebilecegi
viicudundaki sindirim sirasinda ortaya ¢ikan
stresler dolayisiyla bozunuma ugramasini
onleyebilir. Basaril enkapstlasyon
tiketici
Urtnlerinde aktif bilesiklerin kararhligini ve

sistemleri, gidalardaki ve diger

aktivitesini koruyabilmekte ve
uzatabilmektedir.

Aktif maddelerin polaritesi, kullanilimasi
gerekli olan enkapsililasyon sistemlerinin
Ozelliklerini degistirebilmektedir. Hidrojeller,
makromolekiler

kompleksler, protein

nanoparcaciklari, yagda su emilsiyonlari gibi
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hidrofilik
malzemelerin enkapsilasyonu icin uygunken
yag katt  lipid
nanoparcaciklari gibi sistemler de genellikle
aktif
(Mcclements ve ark., 2007; McClements ve
2009). iki da,
enkapsilasyon uygulamalarinda dogal ve

enkapsilasyon sistemleri

suda emdlsiyonlari,

lipofilik bilesikler icin  yararhdir

ark., Her durumda

yenilenebilir biyopolimerlerin  kullaniimasi
yogun olarak incelenen bir galisma alanidir
(Wang ve ark., 2006).

Kirmizi boyar maddeler, gida islemede en
renklendirme maddeleri

cok kullanilan

arasindadir. GlUnimuzde vyeni ve kararl
kirmizi renklendiricilerin Gretilmesi amaciyla
cesitli bitki, mantar ve yosun kaynaklari
1992;
Dufosse ve ark., 2014; Sowbhagya ve Chitra,
2010).

Enkapsiilasyon,

arastirilmaktadir (Arad ve Yaron,

renklendiricilerin
stabilitesini arttirmak icin de uygulanan bir
tekniktir 2013). Bu
calismada, kalsiyum pektat hidrojelleri ve

(Zhang ve Zhang,

emdilsiyon damlaciklari igeren kalsiyum
pektat hidrojelleri kullanilarak hidrofilik ve
hidrofobik model

enkapsilasyonu

renklendiricilerin
S,
olarak

kirmizi

Ponceau
yaygin
kullanilan kirmizi renkli, suda ¢ozinir bir
boyadir (Al-Amoudi ve ark., 2015). Metil
cesitli yaglar ve alkollerde

yapilmistir.

biyokimyasal analizlerde

kirmizisi ise,
¢Ozlinen bir boyar maddedir (Clarke ve
Kirner, 1941). Ticari olarak yuksek safliklarda
sabit

yogunlugu performansi gostererek kolayca

piyasada bulunmalari ve renk

cozeltilerdeki konsantrasyonlarinin

belirlenebilmeleri dolayisiyla model
sistemler olarak kullanilmalari bu c¢alisma
icin tarafimizca uygun bulunmustur.

Son doénemlerde hidrojellerin, dogal
1994) ve

endustriyel Grlinlere (Anthony ve ark., 2016)

dokulara (Peppas ve Langer,

405

uyumlulugunun gosterilmis olmasinin
bu

teksturinin ve aktif madde saliniminin

yaninda; sistemlerde numune
kontrol edilebilirliginin de yiksek olmasi
dolayisiyla hidrojeller teknik ve biyolojik
aktif
stabilizasyonu icin uygun sistemler olarak
2002).

Lipofilik molekullerin stabilize edilmesi igin

aktivite gosteren maddelerin

degerlendirilmislerdir ~ (Hoffman,
kullanilabilecek olan emiilsiyon hidrojelleri
gida sinifi bilesenlerden (retilebilmektedir
2011).
bilesimine bagh olarak, jel boncuklarindan

(Matalanis ve ark., Hidrojellerin
(“bead”) yag damlaciklarinin salinim hizlari,
boncuklarin sismesi ya da parcalanmasi
hususlari dizenlenebilmektedir (Filippidi ve
ark., 2014). Buna ek olarak, yag damlaciklari
ile hidrojel matrisleri arasindaki etkilesimler,
degisken kosullar altinda matrislerden
salinmay geciktirmek veya hizlandirmak igin
modile edilebilir (Zeeb ve ark., 2012). Sonug
olarak, hidrojellerin ve emdulsiyon
hidrojellerinin tasarim ve kontrol kolayhgi ve
gida sinifi bilesenlerle imal edilebilmeleri
yeni formiilasyonlarda yararh olabilmektedir.

Bu calismanin amaci aygicegi pektini bazl
hidrojeller ve emilsiyon jelleri kullanarak
hidrofilik hidrofobik

renklendiricileri  enkapsiile

ve kirmizi

ve stabilize
etmektir. Her iki sistem de enkapsiilasyon
verimi ve salinim Ozellikleri agisindan
incelenmistir. Boylelikle hem boyalarin etkili
bir yontemle stabilizasyonu, hem de tarimsal
bir yan Urinimizin degerlendirilmesi soz
Basit

edinilecek

sistemler
bitki
ekstraktlari (6rnegin, boyar madde ve/veya

konusudur. model

kullanilarak bulgular,

polifenol  karisimlari,  sekerler iceren

sistemler vb.) gibi daha karmasik ve c¢ok
bilesenli maddelerin enkapstilasyon
ozellikleri hakkindaki bilgilerimizi gelistirme

potansiyeli tagimaktadir.
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Materyal ve Metot

Reaktifler ve kimyasallar

Metil kirmizisi  (250198), Ponceau S
(141194), Tween 20 (P1379) ve soya vyagl
(S7381) Sigma Chemical Company (St. Louis,
MO, ABD) sirketinden alinmistir. Diger tim
reaktif
degerlendirilebilecek niteliktedir.

kimyasallar sinifi olarak

Aycicegi pektininin hazirlanmasi
Aycicegi
Tekirdag'da yerel bir ciftlikten toplandi. Pektin

(Helianthus annuus L.) kafalan

izolasyonu, Shi vd. (1996) tarafindan agiklanan
yonteme uygun olarak vyirGtildia. Vakumlu
kurutmadan ve o6gltmeden sonra aygicegi
kafalari, 28:1 (¢6ziicli:c6zlinen) orani ile 25
dakika boyunca bir alkali ¢ozelti (pH 7.5, 16°C)
ile muamele edildi (Shi ve ark., 1996). Karigim
suzlldi ve filtre keki, sodyum heksametafosfat
(SHMP) ¢ozeltisi (1:25 kek:SHMP ¢ozeltisi orani;
75°C'de 1 saat) ile muamele edildi. Ortamin pH
degeri, fosforik asit ile pH 3.5'e ayarlandi.
1 M nitrik asit (5°C, 1:5 asit
¢ozeltisi:filtrat orani)

Suzuntd,
kullanilarak c¢okeltildi.
Boylece olusturulan pektin jeli, son Grindeki
mineral ve asit icerigini disirmek amaciyla
etanolik cozeltiler (700 ml etanol.L) ile 6 kez
yikandi (jel:solvent orani 1:2) ve pektinin renk
ozellikleri iyilestirildi. Yikanan jel, vakum
finninda kurutuldu (55°C, 16 saat). Kurutulan
pektin numuneleri 6glitildu ve kullanima kadar
-20°C'de tutuldu.

Pektin
hidrojellerinin hazirlanmasi

hidrojellerinin ve emdilsiyon

Hidrofilik boyanin enkapsilasyonu icin
disik metoksilli aygicegi pektini suda (% 0.2
veya % 0.4 pektin) ¢ozindirilerek kalsiyum
pektinat jel boncuklari yapimi icin hazirlandi
(50°c, 1 Pektin

sogutulduktan sonra; dispersiyonlar ve degisen

saat). dispersiyonlari
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S
¢ozeltileri (50-500 ppm) hacmen 1:1 oraninda

boya konsantrasyonlarinda  Ponceau
karigtirildi. Bu karisimdan alinan 2 ml alikotlar
Titromatic 1S titratord (Crison Instruments S.A.
Barcelona, ispanya) ile 30 saniye icinde 100 ml

0.2 M CaCl, c¢ozeltilerine titre edildi. Jel

boncuklarinin - bltlinlGgind  ve saglamligini
saglamak igin bu karisim oda sicakhginda 15
dakika  karstirildi (100  devir.dakika™).

Enkapsiile edilen boya miktarini 6lgmek igin sivi
fazdan periyodik olarak numuneler alindi.
Alinan numunelerdeki ¢o6ziinmeyen maddeler
045 Bm PVDF
uzaklastinldi ve boya salinim hizi, 520 nm'de

membran filtreleriyle
numunelerin absorbans degerleri (Optima SB-
3000 UV / VIS spektrofotometre) takip edilerek
2 hafta boyunca kaydedildi.

Benzer sekilde, lipofilik boyanin
enkapsilasyonu icin pektin dispersiyonlari
50°C'de hazirlandi (% 0.2 veya % 0.4 pektin).
Metil kirmizisi (100 veya 500 ppm) soya yagl
icinde ¢ozlldi. Daha sonra, su iginde yag

emdlsiyonlarinin hazirlanmasi icin, emilgator

olarak Tween 20 (% 2) kullanildi. Bitin
numunelerde vyag fazinin (dispers faz)
konsantrasyonu %10 olarak  uygulandi.

Emulsifikasyon, maksimum cihaz glicl ve kesikli
modda (% 50) 4 dakika boyunca bir ultrasonik

homojenizator (Hielscher Model UP200Ht)
kullanilarak gerceklestirildi. Boylece olusturulan
emdlsiyonlardan alinan 2 ml alikotlar,

Titromatic 1S titratori ile 30 saniye icinde 100
ml 0.2 M CaCl, ¢ozeltilerine titre edildi ve yine
jel boncuklarinin butlnlGgini ve saglamligini
saglamak icin karistirmaya tabi tutuldu. Boyanin
salinim hizi, 410 nm'de gerceklesen numune
absorbansina bagh olarak 2 hafta boyunca
izlendi. Bu durumda, isik sacilmasi nedeniyle
yag damlaciklarinin varliginin sebep oldugu
absorbans da dikkate alindi. Bltiin numunelere
bakteriostatik olarak % 0.02 sodyum azid
eklendi.
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Enkapsiilasyon veriminin tayini konsantrasyonu, 520 nm'de hazirlanan
Hidrofilik boyanin enkapsiilasyon verimi referans egriye kiyasla hesaplandi. Bu degere

Ponceau S'nin enkapsilasyon verimini (% baglh olarak boyanin enkapsilasyon verimi
EV) saptamak icin, sulu fazda kalan boya belirlendi:

Sulu ¢ozeltideki boya konsantrasyonu
%EV=100—< : . x100> €))
% 0 EV'de sulu fazda bulunabilecek maksimum boya konsantrasyonu
Lipofilik boyanin enkapsiilasyon verimi (% EV) konsantrasyonlarina karsilik gelen referans
Metil  kirmizisinin %  enkapsullasyon  egri ¢izildi. Bu islem, soya yagindaki metil
verimini (% EV) belirlemek igin, 6nce metil  krmizisi molekiliinin  molar absorpsiyon
kirmizisi  icermeyen  emdlsiyon  jelleri  katsayisinin  belirlenmesini  sagladi.  Son

hazirlandi. 410 nm'deki absorbans, zamanin olarak, kirmizi boya iceren emiilsiyon

bir fonksiyonu olarak tespit edildi ve boya jellerinde absorbans degerlerinin zamana
icermeyen damlaciklarin - salinimina  bagh  baghligi goz 6ntine alinarak, kirmizi boyanin

olarak absorbans kaydedlldl ikinci olarak, enkapsmasyon verimi asaé|daki denklem
metil kirmizisi referans c¢ozeltileri soya yagi yardimiyla belirlendi:

icerisinde  hazirlandi  ve  farkli  boya

Damlaciklardaki boya konsantrasyonu

%EV = 100 — ( 100) )

% 0 EV'de siirekli fazdaki bulunabilecek maksimum boya konsantrasyonu x

Istatistiksel analiz izlendi  (Sekil 1A-D). Her iki pektin

Bu calismada yuritilen tim deneyler en  konsantrasyonunda (%0.2 ve 0.4 pektin)
az 3 paralel ve 2 tekerrirli olarak  deneyin baslangicinda nispeten yiksek bir
tamamlanmistir. Deney sonuglar, ortalama  enkapsilasyon etkinligi gdzlenirken depolama
deger t standart sapma analizleri Gzerinden stiresi boyunca % 0.2 pektin numuneleri icin
degerlendirilmistir. Numuneler arasindaki belirli bir oranda salinim gergeklesti (Sekil
farklihklar  istatistiksel ~ farkhlik  esasina 1A). Ornegin, t = 0'da 100 ppm boya eklenen
(p<0.05) bagl olarak ANOVA testleri ile  %0.4 ve % 0.2 pektin hidrojelleri icin %EV

belirlenmistir. degerleri sirasiyla %43 ve %26 iken, 2 haftalik
depolama sonrasinda nihai %EV degeri % 45
Arastirma Bulgulari ve Tartisma ve % 21 olarak bulundu (Sekil 1B). Diger

numuneler icin de benzer trendler gozlendi
(Sekil 1C ve 1D). Bitin deneylerde, %0.4
pektin ihtiva eden hidrojeller, yapilarinda

Hidrofilik boyanin enkapstilasyon verimi
Suda ¢6zlinir Ponceau S kirmizi boyar

maddesi (50-500 ppm), aycicegi pektini sulu

dispersiyonlariyla karistirildi ve jel daha  kiicik  gdzeneklerin  bulunmasi

boncuklarinin olusumunu saglamak igin CaCl, nedeniyle (6rnegin, bkz. Glibowski, 2009)

cozeltilerine (0.2 M) kontrollii bir bicimde kirmizi boya salinimina karsi daha direngli

titre edildi. Hidrojel boncuklarinda enkapsiile olarak degerlendirildi. Bazi durumlarda, %EV

edilmis boya miktan  belirlendi  ve degeri zamanla hafifgce yikseldi. Bu durum

enkapstlasyon kararlihgi 14 gin boyunca boya molekilleri ve pektin  matrisleri

407



Coskun ve Giilseren, 2018. Harran Tarim ve Gida Bilimleri Dergisi, 22(3): 403-412

arasindaki dengenin zaman icinde olustugu
anlamina gelebilmektedir (geri difiizyon).
Enkapsilasyon verimi boya:pektin oranina
bagli olarak genellikle % 45-85 arasinda
degisti.

Enkapsile edilen boya miktari ayni
(mg/mg)

ve bu

zamanda boya:pektin oraninin
fonksiyonu olarak degerlendirildi
degerlerin zamana bagli degisimi Cizelge
1'de
enkapsiile

Ozetlendi. Hidrojel boncuklarinda

edilmis boya miktar, boya
konsantrasyonu ile artti. Enkapsiile edilen
miktar depolama siiresiyle zayif bir sekilde
iliskiliydi; bu durum da sistemin nispeten
kararh oldugu anlamina geldi. Daha disik
boya konsantrasyonlarinda, pektin
konsantrasyonu enkapsile edilmis boya
miktarini belirgin olarak etkilerken ylksek
boya

konsantrasyonunun etKkisi

konsantrasyonlarinda pektin

onemli olclide
azaldi. Bu gozlem, fazlar arasindaki (diger
bir deyisle, boncuklar ve sulu faz arasindaki)
dagilima baglanabilir. Bitiin durumlarda,
¢Ozlnur boyanin énemli bir kismi sulu fazda
kalmistir. Sulu fazdaki konsantrasyon artisi,
toplam boya konsantrasyonundaki artisa
kiyasla daha dusik olmakla birlikte (%0.2

pektin konsantrasyonunda degisen boya

konsantrasyonlarinin regresyon analizine
bagl olarak  vyaklastk  %64), sulu
konsantrasyon sisteme katilan boya

konsantrasyonu ile artmistir. Sonug olarak,
fazda
kalmaktadir. Boyanin énemli bir bélimi ise,

boya artan miktarlarda sulu

jel matrisinde enkapsile edilmis ve bu
durum, jel matrisinin boya baglama
kapasitesinin  ylksek oldugunu ortaya

koymustur.

Lipofilik boyanin enkapsiilasyon verimi
Metil kirmizisi, soya vyagl icerisinde
¢6zinur hale getirildi (100 veya 500 ppm)
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%10 yag
hazirlamak igin 6n karisim, emilgator (%2

ve su icinde emilsiyonlari
Tween 20) varliginda homojenize edildi.
Daha
dispersiyonlariyla karistirildi ve karisimlar
CaCl, ¢ozeltilerine (0.2 M) damlatildiginda

emiulsiyon jeli boncuklari hazirlanmis oldu.

sonra emdulsiyonlar pektin

ilk olarak, jel boncuklar, damlacik salinimini
boya
ve zamana bagh

izlemek igin kirmizi eklenmeden

hazirlandi olarak yag
damlaciklarinin salinimi takip edildi. Yag
damlaciklarinin salinim derecesi oldukga
dislikti ve salinimin absorbans degerleri
(metil kirmizisi igin 410 nm) Uzerindeki
etkisi istatistiksel olarak anlamli bulunmadi
(P >0.05).

Lipofilik boyanin enkapsilasyon verimi
(% EV) 14 gin boyunca izlendi (Sekil 2).
Hidrofilik boyadaki duruma benzer sekilde,
100 ppm boya iceren numunelerde % 0.4
pektin iceren boncuklar igin %EV degeri, %
0.2 pektin iceren boncuklardan daha yliksek
(Sekil  2A).

nispeten yiksek bir enkapstilasyon etkinligi

bulundu Deneyin basinda

verini gozlemlendi ve deney sirasinda

genellikle  disik  miktarlarda  salinim
gozlendi. t= 0'da %0.4 ve %0.2 emdilsiyon
(100 ppm icin)

enkapsiilasyon verimi sirasiyla %99 ve %73

jellerinin boya
iken, 2 haftalik depolama sonrasinda nihai
%EV degerleri % 94 ve 64 olarak hesap
edildi. %0.4 pektin
numuneleri, kirmizi boya sizintisina karsi

Bitin durumlarda,

daha direncli bulundu.

Benzer sekilde, 500 ppm'lik bir boya
konsantrasyonunda metil kirmizisi yukli
emiulsiyon hidrojelleri hazirlandi (Sekil 2B).
Boncuklardan sizan boya miktari genellikle
oldukca sinirhydi. Enkapsilasyon verimi
yaklasik olarak ve sirasiyla % 0.4 ve % 0.2
pektin numuneleri icin %99 ve % 94 olarak

belirlendi.
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Sekil 1. % 0.2 (¢) ve % 0.4 (m) pektin hidrojellerinin (A) 50 ppm, (B) 100 ppm, (C) 200 ppm ve (D) 500 ppm'lik
Ponceau S konsantrasyonlarinda enkapsilasyon verimi (%EV) degerleri ve bu degerlerin zamana bagh

degisimi.

Figure 1. Encapsulation efficiency (%EE) of Ponceau S in % 0.2 (¢) or % 0.4 (m) pectin hydrogels at a dye
concentration level of (A) 50 ppm, (B) 100 ppm, (C) 200 ppm or (D) 500 ppm and its time dependence.

Buna ek olarak, enkapsiile edilen boya
miktari, t = 0'da ve 2 haftalik depolamadan
sonra zamanin ve boya: pektin oraninin (mg
/ mg) bir fonksiyonu olarak degerlendirildi
(Cizelge 1). Hidrofilik
enkapsiilasyonunda da
boncuklarda enkapstile edilmis boya icerigi

boya
gozlendigi gibi,
sistemdeki boya miktari ile artti. Enkapsile
edilen miktar, depolama siresiyle zayif bir
sekilde iliskiliydi; bu durum da sistemin
kararlihgina isaret etmektedir. Emdlsiyon
hidrojellerinin lipofilik molekdller i¢in uygun
bir
soylenebilir. Dolayisiyla, bu ¢calismada, hem

teslimat sistemi olusturdugu

lipofilik hem de hidrofilik boyalarin pektin

hidrojellerinde  enkapsiile edilebilecegi
bulgulanmistir. Grubumuzun onceki
¢alismalarinda aygicegi pektini
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hidrojellerinden anti-karsinojenik 6zellikleri

bulunan fonksiyonel liyofilizatlarin
(Cakir

Gllseren, 2017). Fizikokimyasal muameleler

hazirlanmasi  incelenmistir ve
(6rnegin, 1sitma, sogutma, pH degisikligi)
veya enzimatik hidroliz yéntemleri ile gesitli
teknik veya biyolojik 06zellikleri bulunan
yenilik¢i pektin matrislerinin Uretilmesi ya
da bu

malzemeleri ile kaplanmasi (6rnegin, gun

malzemelerin  baska  duvar

arabik, maltodekstrin, vakslar vs.) yoluyla
farkli kosullarda dayanimi iyilestirilmis toz
ya da sivi boya formilasyonlari tGretmenin
anlasiimaktadir.

mumkin olabilecegi

Dolayisiyla olusturulabilecek pektin

matrislerinin gida, kozmetik, eczacilik vb.
kullanim sahalarinin

bircok alanda

gelistirilmesi mimkiin olabilecektir.
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Cizelge 1. Pektin hidrojelleri veya emiilsiyon jellerinde gergeklesen Ponceau S veya metil kirmizi enkapsiilasyonu
miktari (ppm). Enkapstile edilen miktarlar (ppm) pektin konsantrasyonu, boya: pektin orani (mg/mg) ve
zamana bagl olarak belirlenmistir. Bitiin durumlarda standard sapma <1% olarak hesap edilmistir.

Table 1. Extent of Ponceau S or methyl red encapsulation (ppm) in pectin hydrogels or emulsion hydrogels. Pectin
concentration, dye: pectin ratio (mg.mg'l) and time dependence of encapsulated dye concentration
(ppm) were listed. Standard deviation was found to be <1% in all cases.

Ponceau S Metil kirmizis
Ponceau S Methly Red
Boya:pektin | Enkapsiile Enkapsile | Boya:pektin| Enkapsile Enkapsiile
orani edilen miktar edilen orani edilen edilen
(mg.mg‘l) (ppm) miktar (ppm) (mg.mg‘l) miktar (ppm) | miktar (ppm)
t=0 t=2 hafta t=0 t=2 hafta
Dye:pectin Extent of Extent of Dye:pectin Extent of Extent of
Pektin konsantrasyonu ratio Encapsulation | Encapsulation ratio encapsulation | Encapsulation
(%) (mg.mg”’) (ppm) (ppm) (mg.mg”) (ppm) (ppm)
Pectin concentration (%) t=0 t=2 weeks t=0 t=2 weeks
0.25 13.1 10.9
0.2 0.5 58.9 62.7 0.05 73.2 64.1
1 144.6 144.8 0.25 470.4 464.4
2.5 406.2 409.8
0.125 21.6 22.8
0.4 0.25 53.6 66.9 0.025 99.6 94.3
0.5 141.9 144.2 0.04 496.4 485.9
1.25 369 406.5
120 120
100 100
v ¢ b Y v
_ 80 . . - 80
g 60 ¢ £ 60
2 |* ‘ =
40 40
20 A 20 B
0 0
0 5 10 15 0 5 10 15

Depolama siiresi (giin)

Depolama siiresi {giin)

Sekil 2. % 0.2 (#) ve % 0.4 (m) pektin iceren emdlsiyon hidrojellerinin (A) 100 ppm ve (B) 500 ppm'lik metil kirmizisi
konsantrasyonlarinda enkapsilasyon verimi (%EV) degerleri ve bu degerlerin zamana bagl degisimi.

Figure 2. Encapsulation efficiency (%EE) of methyl red in % 0.2 (#) or % 0.4 (m) pectin containing emulsion
hydrogels at a dye concentration level of (A) 100 ppm, or (D) 500 ppm and its time dependence.

Sonuglar

Bu calismada, aycicegi pektini bazh hidrojel
ve emdilsiyon hidrojellerinin kirmizi boyar
ozellikleri

madde enkapsilasyon

arastirilmistir. Enkapstilasyon verimi,

genellikle boya ve pektin konsantrasyonlari

410

ile artmistir. Enkapsile edilmis molekdllerin
¢ozlinurlikleri ve polariteleri, bu molekillerin
pektin matrislerinden salinim 6zelliklerini
etkilemektedir. Orneklerin biyiik cogunlugu 2
haftalik depolamada sirecinde kirmizi boyar
onemli  olglde

maddelerin  stabilitesini

korumayi basarmistir. Bu baglamda, aygicegi
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pektini renklendiricilerin stabilizasyonu icin
yararl bir matris haline gelmektedir. Aygicegi
pektini, teknik agidan ve biyolojik agidan
degerli molekdllerin kontrollG salinim ajani ve
tasiyicisi  olma

potansiyelini tasimaktadir.

Buna ek olarak tekstil ve ¢evre mihendisligi
aycicegi
acicl ve detoksifikasyon adsorbenti olarak

uygulamalarinda, pektininin renk
kullanilma potansiyeli vardir. Hem hidrofilik

hem de lipofilik molekilleri tasiyabilme
ozelligi, aycicegi pektini jellerinin islevselligini

arttirmaktadir. Halihazirda bu degerli tarimsal

kaynagimizin katma degerlendirilmesi
baglaminda ekibimiz fonksiyonel
liyofilizatlarin Uretimi ve gida

uygulamalarinda degerlendirilmesi

alanlarinda ¢alismaktadir.
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(04

Bu calisma, Agri ili hububat alanlarinda zararl Siine, Eurygaster spp. (Hemiptera:
Scutelleridae) ile yumurta parazitoitlerinin tespiti ve yayilis alanlarinin belirlenmesi
amaciyla 2012-2014 yilarinda ydritilmuistiar. Sltne tirleri ve parazitoitlerinin
belirlenmesi amaciyla hububat ekili alanlardan ergin donemdeki siine erginleri ve
bunlara ait yumurta paketlerinden 6rnekler alinarak kiltiire alinmistir. Strveyler
hububatin vejetasyon donemi boyunca (Mayis-Temmuz) 15-30 gin araliklarla
yapilmistir. Calisma sonucunda hububat alanlarinda sadece E. integriceps Puton
1881 tilrd belirlenirken bu tiriin yumurta parazitoiti olarak da Trissolcus grandis
(Thomson 1861) (Hymenoptera: Scelionidae) tiria belirlenmistir. Her iki tarin il
genelindeki yayilis alanlari ¢alisma sonucunda tespit edilmistir. Elde edilen
sonuglara gore Agri ili Merkez ilgede 21, Eleskirt ilcesinde 6 kdyin siine ile bulasik
oldugu ve yillara gére Merkez'de 2012 yilinda 8, 2013 yilinda 9, 2014 yilinda 15
koyde; Eleskirt’te 2012 yilinda 2, 2013 yilinda 4, 2014 yilinda 6 koyde siine
popilasyonunun EZE (Ekonomik zarar esigi)’yi astigi belirlenmistir. Ayrica yumurta
parazitoiti T. grandis’in Agri ili Merkez ilgede 10, Eleskirt ilgcesinde 4 koyde yayilis
gosterdigi  tespit edilmistir. Sline popllasyonunu azaltmada T. grandis
populasyonunun korunmasi 6nemli rol oynayacaktir.

Anahtar Kelimeler: Eurygaster integriceps, Trissolcus grandis, Stine, Hububat, Agri

ABSTRACT

This study was conducted to determine in 2012-2014, Eurygaster species which are
harmful in cereal fields of Agri province and its’ egg parasitoid and distribution area.
In order to determine Eurygaster species and its’ parasitoid, adult Eurygaster samples
and parasitoid samples determined in cereal fields were taken and cultured. Surveys
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were carried out at intervals of 15-30 days throughout the vegetation period of the cereal. As a result of the
study, only E. integriceps Puton 1881 species and Trissolcus grandis (Thomson 1861) (Hymenoptera: Scelionidae)
which is egg parasitoids of this species were determined in cereal fields. The distribution areas in the province of
both species were determined in the study results. According to the obtained results, it was determined 21
villages of Central district of Agri province and 6 villages of Eleskirt district was contaminated with Sunn pest. It
was found that the population of E. integriceps had exceeded EZE (Economic damage threshold), according to
the years 8 villages in 2012, 9 villages in 2013, 15 villages in 2014 in Central district of Agri province and 2
villages in 2012, 4 villages in 2013, 6 villages in 2014 in Eleskirt district. It was also found that T. grandis which is
egg parasitoids of E. integriceps distributed in 10 villages in Central district of Agri province and 4 villages in
Eleskirt province. The protection of the T. grandis population will play an important role in reducing the Sunn
pest population.

Key Words: Eurygaster integriceps, Trissolcus grandis, Sunn pest, Cereal, Agri

Giris integriceps % 50, E. maura % 38,8 ve E.
austriaca % 11,2; ic Anadolu Bédlgesinde
Hububat, insan beslenmesinde temel (Ankara, Konya, Kirsehir ve Yozgat) E. maura
besin maddelerinden birisi olup, insanoglu % 98,4 ve E. austriaca % 1,6; Dogu Anadolu
icin vazgecilmez bir gida maddesidir. Ulkemiz, Bolgesinde (Elazig, Van, Agri ve Igdir) E.
%1,16’lik hububat Uretim payi ile Dinya’da integriceps % 72,4, E. maura % 25 ve E.
on sekizinci ve %1,6’lik Uretim alani ile on austriaca % 2,6 ve Glineydogu Anadolu
Uglincld sirada bulunmaktadir (FAO, 2014). Bolgesinde (Diyarbakir, Sanhurfa, Mardin ve
Agri ili, toplam 1.500.885 da alanda 239.854 Gaziantep) ise E. integriceps % 100
ton hububat uretimli ile UGlke ekonomisine bulunmaktadirlar (Kogak ve ark., 2014).
katkida bulunmaktadir (TUIK, 2016). Agri ilinde slinenin bazi yillar lokal olsa da
insan beslenmesinde vazgecilmez bir epidemi yapmasi, sline tilrleri ve dogal
kaynak olan tahilda Gretimi sinirlayan disman popilasyonunun bilinmemesi gibi
etmenlerden birisi de boceklerdir. S6z konusu nedenler bu konunun c¢alisiimasi gerekligini
boceklerden Siine [Eurygaster spp. ortaya cikarmistir.
(Hem.: Scutelleridae)] (llkemizde tahilin en Bu calismada Agri ili hububat alanlarinda
onemli zararhsi konumundadir (Lodos 1961; bulunan siline (Eurygaster) tiri (Hemiptera:
Kih¢ ve ark. 1973; Dortbudak 1979; Scutelleridae) ve yumurta parazitoitinin,
Memisoglu 1985; Kogak ve Kilinger, 2001; yayilig alanlarinin belirlenmesi amaglanmistir.
Ozkan ve Babaroglu 2015). Tiirkiye hububat Calisma sonucunda Agn ilinde hakim olan
alanlarinda ekonomik 6neme sahip (¢ siine  siline (Eurygaster) (Hemiptera: Scutelleridae)
tird bulunmaktadir. Bu tlrler Eurygaster  ve yumurta parazitoiti (Trissolcus)
integriceps, E. maura ve E. austriaca’dir. Bu (Hymenoptera: Scelionidae) tiri ve bu
tirlerden Marmara Bolgesinde (Edirne, turlerin il genelindeki yayihs alanlari tespit
Kirklareli, Canakkale, Balikesir, Bursa, Kocaeli edilmistir.
ve Sakarya) E. integriceps % 75, E. austriaca %
21,1 ve E. maura % 3,9; Ege Bolgesinde Materyal ve Yontem
(Manisa, Aydin, Denizli, Mugla ve Usak) E.
maura % 71,2, E. austriaca % 28,7 ve E. Materyal
integriceps % 0,1; Akdeniz bdlgesinde Calismanin  ana materyalini; Agn ili
(Antalya, Burdur, Adana ve Mersin) E. hububat ekim alanlari (bugday ve arpa), sline
414
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erginleri, siine yumurta paketleri ve yumurta
parazitoiti olusturmustur. Ayrica 50x50 cm
boyutundaki demir gergeve, kiltlir kafesleri

ve c¢esitli  laboratuvar malzemeleri vs.
¢alismada kullaniimistir.
Metot

Agri ilindeki Siune tirlerini belirlemek
amaciyla o6rneklemeler Mayis ayinin ilk

haftasindan Temmuz ayinin son haftasina
kadar olan doénemde 15-30 giin araliklarla
araziye gidilerek gerceklestirilmistir. Agri il
Gida, Tarim ve Hayvancilik MidirlGgi teknik
elemanlan ile birlikte yapilan siirveylerde,
sinenin kislamis ergin ve yumurta paketi

ornekleri elle toplanarak 6rneklemeler
yapilmistir. Kislamis erginlerde
kiymetlendirme  sirveyi  yaparak  nimf
miicadelesi yapilmasi muhtemel alanlar

belirlenmistir. Ornekleme yapilan hububat
tarlalarinda gergeklestirilen sayim adedi tarla

blyukligliine gbére asagida  verilmistir
(Anonim, 2008).
1-15 dekar tarlada 8-12 sayim
16-50 dekar tarlada 12-16 sayim
51-200 dekar tarlada 16-24 sayim
201-800 dekar tarlada 24-32 sayim
> 800 dekar tarlada 32-40 sayim
Hububat ekili tarlalardan toplanan kislamis
sine erginleri, gerekli etiket bilgileri
kaydedildikten  sonra  petri  kaplarina
konularak laboratuvara getirilmistir. Arazi

slrveyleri esnasinda belirlenen ve yumurta
renkleri filizi yesilden ziyade koyu renge
kararmis siine yumurta paketleri laboratuvara
getirilerek parazitoit cikislart icin  petri
kaplarinda oda kosullarinda kiltire alinmistir.
Klltire alinan bu &rnekler gilnlik olarak
kontrol edilmis ve yumurtalardan cikis yapan
parazitoit bireyler icerisinde % 70 etil alkol
bulunan ephendorf tiiplere alinarak teshise

hazir hale getirilmistir. Elde edilen siine ve
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yumurta parazitoiti orneklerin teshisleri Sayin
Prof. Dr. Erhan KOCAK
Universitesi,

(Suleyman Demirel

Ziraat  Fakiltesi, Tarimsal
Biyoteknoloji Bolimi) tarafindan yapilmistir.
Belirlenen siine ve yumurta parazitoiti tirler
kayit altina alinarak il genelindeki vyayilis

alanlari tespit edilmistir.

Aragtirma Bulgulari ve Tartisma

Agri ili Merkez ve Eleskirt ilgesine bagl
toplam 27 koydeki hububat ekim alanlarindan
582 adet kislamis siine ergini toplanmis ve
yapilan teshis sonucu sadece Eurygaster
1881
Scutelleridae) tiirl tespit edilmistir. Bu tiirlin

integriceps Puton (Hemiptera:
il genelindeki yayilis alanlari ve ekonomik
Cizelge 1'de

verilmistir. Diinya’da Eurygaster cinsine bagh

zarar esigini  asan alanlar
15 tirtn bulundugu, tlkemizde ise bu cinse
giren 7 tlrin saptandigi ve bunlardan en
onemlilerinin E. integriceps, E. maura (Avrupa
slinesi) ve E. austriaca (Yassi vicutlu sline)
oldugu ifade edilmistir (Anonim 2008). Kogak
ve ark. (2014), Turkiye hububat alanlarindaki
Siine (Eurygaster spp.) tlrlerinin dagilimi
ekonomik

Uzerine vydurattikleri ¢alismada

oneme sahip E. integriceps, E. maura ve E.

austriaca olmak (Gzere ¢ slne tird
bulundugunu belirlemislerdir. Bu tirlerin
sirasi ile Marmara Bolgesinde (Edirne,

Kirklareli, Canakkale, Balikesir, Bursa, Kocaeli
ve Sakarya) E. integriceps, E. austriaca ve E.
Aydin,
Denizli, Mugla ve Usak) E. maura, E. austriaca
E. Akdeniz
(Antalya, Adana ve Mersin)

maura; Ege Bolgesinde (Manisa,

ve integriceps; bolgesinde

E.
fo
Anadolu Bolgesinde (Ankara, Konya, Kirsehir

Burdur,
integriceps, E.maura ve E. austriaca;
ve Yozgat) E. maura ve E. austriaca; Dogu
Anadolu Bolgesinde (Elazig, Van, Agri ve 1gdir)
E. integriceps E. maura ve E. austriaca ve
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Gilneydogu Anadolu Bolgesinde (Diyarbakir,
ise E.
integriceps’in daha yogun ve yaygin olarak

Sanliurfa, Mardin ve Gaziantep)

bulunduklarini tespit etmislerdir. Salis et al.
(2010),
siinelerin diinyada Avrupa’dan tutun Asya ve

Eurygaster cinsine bagh olan
Kuzey Afrika’ya kadar olan ¢ok genis bir
alanda yayilis gosterdigini ifade etmislerdir.
Galisma sonucunda Agri ilinde sadece E.
integriceps  turi  belirlenirken, bizimde
¢alisma alanimiz olan Agri ilini icerisine alan
Dogu Anadolu Bolgesinde (Elazig, Van, Agri ve
Igdir illeri) yuratilen bir diger ¢alismada E.
integriceps, E. maura ve E. austriaca
turlerinin tespit edildigi belirtilmistir (Kogak

ve ark., 2014).

Cizelge 1. Agn ilinde sirvey vyapilan hububat
alanlarinda 2012-2014 vyilinda saptanan
Eurygaster integriceps Puton 1881 ve yayilis
alanlari

Table 1. Eurygaster integriceps Puton 1881,

determined in cereal fields in Agri province in
2012-2014 and its’ distribution areas

Yayilis alanlari 2012 2013 2014
Ahmetbey +
Akbulgur +
Anakaya +
Arakonak +
Asag Yolduzi +
Askale + +
Baloluk +

N Camurlu + + +
Q Eliacik + + +
5] Karasu +
§ Kayabey +
=~ Murathan + +
X Otlubayir +
Ozanlar + + +
Tezeren + +
Yazici +
Yazih + +
Yigintepe +
Yoncali +
Yukari Yoldiiz +
Yurtpinar + +
- Goncall + +
g Haydaroglu +
= ikizgege + +
‘% Mollasileyman + +
uij Toprakkale + + +
Yanikdere + +

Eurygaster integriceps Agn ili merkez ve
Eleskirt ilgesine bagh Cizelge 1’de verilen tim
koylerde her lg¢ yilda belirlenmistir. Ancak
nimf strveyleri sonucu ekonomik zarar esigini

asan alanlar (+) ile isaretlenmistir. Ekonomik
>

zarar esigi 10 adet nimf/m? olarak baz
alinmistir (Anonim, 2008; Anonim, 2016).

Agri ili Merkez ve Eleskirt ilgesine bagh
toplam 14 koéyden, 48 adet parazitlenmis
Siine yumurta paketlerinden toplam 106 adet

Elde
teshis

yumurta parazitoiti elde edilmistir.

edilen  parazitoitlerden  yapilan

sonucunda  sadece  Trissolcus  grandis
(Thomson 1861) (Hymenoptera: Scelionidae)
tlrd tespit edilmistir. Bu tarin il genelindeki

yayilis alanlari Cizelge 2’de verilmistir.

Cizelge 2. Agn ilinde silirvey vyapilan hububat
alanlarinda 2012-2014 vyilinda saptanan
Trissolcus grandis (Thomson 1861) ve yayilis
alanlari

Table 2. Trissolcus grandis (Thomson 1861),

determined in cereal fields in Agri province in
2012-2014 and its’ distribution areas

Yayilis alanlari 2012 2013 2014

Ahmetbey
Akbulgur
Anakaya
Arakonak
Asagi Yolduzu
Askale
Baloluk
Camurlu
Eliagik
Karasu
Kayabey
Murathan
Otlubayir
Ozanlar
Tezeren
Yazici
Yazil
Yigintepe
Yoncali
Yukari Yoldlizli
Yurtpinar

Agriili merkez

Goncali
Haydaroglu
ikizgece
Mollasileyman
Toprakkale
Yanikdere

Eleskirt ilgesi
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2
parazitoiti olan T. grandis’in Agri iline bagl
Asagi Askale,
Murathan, Ozanlar,

Cizelge incelendiginde  yumurta

Yoldiizd, Camurlu, Eliacik,
Yukari
Eleskirt
ilcesine bagl Goncall, ikizgece, Toprakkale ve
yayili

Scelionidae (Hymenoptera)

Yazici, Yazl,

Yoldizii ve VYurtpinar koylerinde;
Yanikdere koylerinde gosterdigi
goritlmektedir.
familyasina giren parazitoitlerin Eurygaster
spp.’nin olduklari;

yumurta parazitoitleri

Tachinidae (Diptera) familyasina giren
parazitoitlerin ise slinenin nimf ve ergin
parazitoiti olduklari ifade edilmektedir
(Waage, 1998; Gozliacik ve ark., 2010; Samin
2010).

(Scelionidae)

Bunlardan  Trissolcus
E.
onemli yumurta parazitoitlerinden oldugu
belirtiimektedir (G6zuacik and Yigit, 2016). T.

anitus, T. basalis, T. choaspes, T. culturatus, T.

et al,

turlerinin integriceps’nin

festivae, T. grandis, T. histani, T. rufiventris, T.
pseudoturesis, T. rungsi, T. reticulatus, T.
scutellaris, T. semistriatus, T. simoni ve T.
vassilievi turlerinin Tlrkiye’de sline tirlerinin
yumurta  parazitoitleri  olduklari ifade
edilmektedir (Brown, 1962; Yiiksel, 1968; Kili¢
et al., 1980; Dikyar, 1981; Simsek ve Sezer,
1985; Akinci ve Soysal, 1992; Melan, 1994;
Memisoglu ve Ozer, 1994; Simsek ve ark.,
1994; Onciier ve Kivan, 1995; Kodan ve
Gurkan, 2000; Kocak ve Kilingcer, 2002;
Gozliacik ve Yigit, 2012).

Tarla ve Doganlar (1999), Hatay ilindeki
hububat
calisma

alanlarinda yuritmis olduklari
E.

Scelionidae familyasina bagh 7 ve Encyrtidae

sonucunda integriceps’in
familyasina bagh 2 tir olmak Uzere toplam 9
yumurta parazitoit tlrlini tespit etmislerdir.
Bu tiirlerin Trissolcus semistriatus Ness, T.
festivae Viktorov, T. pseudoturesis Rjach., T.
rufiventris Mayr, Telenomus chloropus Thom.,
T. basalis Woll., T. simoni Mayr, Ooencyrtus
sp.

telenomicidae Vass. ve Qoencyrtus

417

oldugunu belirtmisledir. Kodan ve Giirkan
(2000), T. grandis’in -18°C’de 8 ay depolanan
L.
%50'nin Uzerinde parazitlenme ve ergin gikis

Dolycoris  baccarum yumurtalarinda

oldugunu ve depolama sireleri arttikga disi

cikisi
surelerinin uzadigini saptamislardir. Kogak ve

azaldigini ve parazitoitlerin gelisme

Kilinger (2001), Turkiye hububat alanlarinin

en oOnemli zararlisi olan siline tirleri

(Eurygaster spp.) Uzerinde 8 Trissolcus tiiri

(T. grandis Thomson, T. rufiventris, T.
pseudoturesis Rjachovsky, T. semistriatus, T.
simoni (Mayr), T. vassilievi (Mayr), T.

djadetshko Rjachovsky ve T. manteroi Kieffer)
tespit etmislerdir. Ayni ¢alismada Turkiye
genelinde T. semistriatus’un dominant tir
oldugu ve bu tird sirasiyla T. simoni, T.
grandis, T. vassilievi, T. pseudoturesis, T.
rufiventris, T. djadetshko ve T. manteroi
turlerinin izledigi ve sline popilasyonunu
baski altina almada T. semistriatus, T. grandis,
T. simoni, T. vassilievi'nin 6nemli oldugunu, T.
semistriatus ve T. grandis’in cografik olarak
batin

bolgelerde bulundugunu

belirtmislerdir.

Sonuglar

Gahsma sonucunda Agri ili Merkez ilgede
21, Eleskirt ilgesinde 6 koyln siine ile bulasik
oldugu ve yillara gore Merkez'de 2012 yilinda
8, 2013 yiinda 9, 2014 yilinda 15 koyde;
Eleskirt'te 2012 yilinda 2, 2013 yilinda 4, 2014
yiinda 6 koyde siline popilasyonunun EZE
(Ekonomik zarar esigi)’yi astigi belirlenmistir.
Yumurta parazitoiti tir olan Trissolcus
grandis’in Agri ili hububat alanlarinda yaygin
olmasi biyolojik micadele agisindan 6nemli

ve calisiimasi gereken bir konudur. Ayrica

yapitlan bu arastirma sonucunda dogal
diismanlarin korunmasi, barinmasi,
beslenmesi,  kimyasal ilaglardan  uzak
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durulmasi  kosulu ile dogal dismanlarin
alternatif  muicadele olarak  kolaylkla
Onerilebilecegini, tamamlayici metotlarla,

Entegre Zararli Yonetimi (IPM) cercevesinde
daha da verimli ve etkili bir micadelenin

yapilabilecegi disliniilmektedir.
Ekler
Calisma sonucunda elde edilen Sine,
Eurygaster integriceps ve yumurta parazitoiti
olan Trissolcus grandis’in teshislerini yapan

Sayin Prof. Dr. Erhan KOGCAK
Demirel

(Stleyman

Universitesi, Ziraat  Fakiiltesi,

Tarimsal Biyoteknoloji Bolimi)’'a tesekkir

ederiz. Ayrica slrveyler esnasinda bize
yardimlarini  esirgemeyen  Sayin  Ziraat
Mihendisi Vedat ASLAN ve Sayin emekli
Ziraat Teknisyeni Cemal ARSLAN (Agri ili Gida,
Bitkisel

Uretim ve Bitki Sagligi Subesi)’a tesekkiirii bir

Tarim ve Hayvancihk MuidurlGgu,

borg biliriz.
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ABSTRACT

In this study, the suitability of broccoli which cultivated within the scope of
Southeastern Anatolia Project for canning was aimed. For this purpose, the effects
of different boiling liquids and storage time on broccoli canned foods were
investigated. Marathon and Sultan broccoli varieties were used as plant materials.
The broccolis were boiled in cooking liquid including 0.1% (w/v) citric acid, 1.7%
(w/v) salt and 0.1% (w/v) citric acid + 1.7% (w/v) salt. As the filling liquid, a solution
containing 0.1% (w/v) citric acid and 1.7% (w/v) salt was used. The filled glass jars
were autoclaved at 116°C for 25 minutes. The canned broccolis were stored at
room temperature for 9 months and taken into analyses with 3 months increments.
According to the results obtained, it was concluded that sterilization caused the
formation of a soft texture in broccoli, throughout storage. However, the values of
drained weight, net weight, ratio of drained weight to net weight, top space of jars
as well as the rate of filling did not change significantly as statistically. During the
storage, the rate of ascorbic acid has decreased. As a result of the sensory
evaluation, both varieties were preferred by panelists.

Key Words: Broccoli, Canning, Citric, Ascorbic, Sensory.

(074

Bu c¢alismada, Gilineydogu Anadolu Projesi kapsaminda vyetistirilen brokolilerin
konserveye uygunlugu arastirilmistir. Bu amagla, farkh haslama sivilarinin ve
depolama siiresinin brokkoli konservesi tizerine etkisi incelenmistir. Materyal olarak
Marathon ve Sultan gesitleri kullaniimistir. Brokolilerin haslanmasinda % 0.1 (w/v)
sitrik asit, % 1.7 (w/v) tuz ve % 0.1 (w/v) sitrik asit + % 1.7 (w/v) tuz igeren Ug farkli
haslama sivisi kullanilmistir. Dolgu sivisi olarak % 0.1 (w/v) sitrik asit ve % 1.7 (w/v)
tuz iceren ¢ozelti kullaniimistir. Dolu cam kavanozlar 116°C’'de 25 dakika siireyle
otoklavda sterilize edilmistir. Konserve edilen brokoliler 9 ay siireyle oda
sicakhginda depo edilirken, her 3 ayda bir analize alinmistir. Elde edilen sonuglara
gore sterilizasyonun, depolama boyunca brokolilerin dokusunda yumusamaya
neden oldugu belirlenmistir. Depolama siresince stizme agirlik, net agirlik, sizme
agirliginin net agirliga orani, tepe boslugu ve dolum orani degerlerinde istatistiksel
olarak 6nemli bir degisim bulgulanmamistir. Depolama siiresince askorbik asit
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oraninda azalma olmustur. Duyusal degerlendirme sonucunda her iki ¢esidin de panelistler tarafindan begenildigi

saptanmistir.

Anahtar Kelimeler: Brokoli, Konserve, Sitrik, Askorbik, Duyusal.

Introduction

Broccoli is a type of vegetable, which is not
very well known in Turkey, although, it has a
wide area of use in southern Europe and the
United States of America (Boadu and Wise,
1993). It is actively being cultivated in Bursa,
Bartin, Cukurova and the Harran Plains in
Turkey (Anonymous, 1996).

During the initial test cultivations with the
Sultan and the Marathon varieties, taking into
that with

the cultivation
approximately 4 tons of products per 1000 m?

consideration an appropriate

selection of time,
can be obtained with a rough estimate of 1 kg
of product per plant and 4 plants per 1 m* and
that a specific purpose of cultivation for
industrial applications would be taken into
consideration. The broccoli is reported to be a
promising vegetable under the conditions of
the Harran Plains (Anonymous, 1996).

The green sprouts of broccoli might be put
into market for consumption as frozen and
canned food in addition to being freshly
consumed. The remains that are left in the
field are used for feeding the livestock
(Desouzas and Eitenmiller, 1986; Cheng and
Eitenmiller, 1988).

The broccoli plant is quite rich in bioactive
compounds such as flavonoids and
glucosinolates (Bhandari and Kwak, 2014;
Chen et al.,, 2016). In a study conducted by
(2010) the

Marathon, Nubia and Viola type broccoli, they

Dominguez-Perles et al. on
have reported positive effects of by-products
such as the leaves and the stems of the plant
on the bioactive compounds and nutritional

components. For this reason, they have stated
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the added value of the agricultural by-
products of the plant as a useful source in
food and pharmaceutical sectors in addition to
its own product value (Dominguez-Perles et
al., 2010).

The green sprouts of broccoli are very rich
in vitamin C. In a 100 g fresh weight, it is
reported that approximately 113-118 mg of
vitamin C and plenty of vitamin A are present
(Fennema, 1977; Gilinay, 1984). In a study
conducted by Gengdag (2017),

process caused a significant decrease in the

blanching

amount of ascorbic acid. Rickman et al. (2017)
reported that the initial thermal treatment of
processed products can cause loss of water-
soluble and oxygen-labile nutrients such as
vitamin C and the B vitamins.

Spinach and broccoli of the leafy-greens
contain carotenoids such as the alpha-beta
carotene, lycopene, lutein and zeaxanthin,
which have preventive action against cancer,
coronary and visual diseases, in their structures
in abundant amounts. Consumption of these
vegetables is suggested to be significant in
terms of a healthy diet (Kyung, 1996).

In a study conducted by Cheng and
(1988), the total

acid fresh  broccoli

Eitenmiller amount of

pantothenic in was
determined as 4.92-9.34 ppm and the amount
of pantothenic acid in the steam cooked
broccoli samples was determined to be higher
than that in the boiled samples.

Kramer (1979) and Kramer et al. (1979) have
reported frozen broccoli to score higher values
in terms of thiamine and ascorbic acid content
as well as sensory properties than the canned
broccoli. Sweeney and Marsh (1971) have

reported a 15-20% loss in the vitamin A
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content of leafy-greens as a result of boiling
and can processing. In a study by Howard et al.
(1996), a 30% loss in the ascorbic acid content
and a 15% loss in beta carotene content have
been reported in steam cooked broccoli.
(1977)
significant loss in especially the water soluble

Fennema has reported a more

vitamins (vitamin A, thiamine, riboflavin,
niacin and vitamin C) during the canning
process in comparison to freeze storing as
shown in their study on the vitamin loss in
canned and frozen vegetables.

Laing et al. (1995) have used Korean and
Australian panel groups in the determination
of the effect of consumer habits on the
products in the sensory evaluation of raw and
canned broccoli. As a result of this study, it has
been concluded that the Korean panelists
have enjoyed the canned broccoli more than
the

habituations were concluded to be effective in

the Australian panelists and local
this result.

A study on the loss of folic acid in canned
broccoli, showed that there was 17% loss by
boiling, which has been reported as 17% and
4% loss by steam cooking and at the end of 3
months, this loss has been reported to exceed
50% in stored cans (Desouzas and Eitenmiller,
1986) .

Wyatt and Ronan (1983) have investigated
the effect of can processing on Na/K and Ca/P
ratios in various vegetables and broccoli. In
addition, a loss in the amount of phosphorous
has been detected during processing and as a
result of the added salt an increase in the
Na/K ratio has been detected.

Huarte et al. (1997) have reported a loss of
22-79% in the amount of nitrate (KNOs)
following 10 minutes of boiling, which was
reported to be in the range of 48-97 ppm in
fresh broccoli, in their study.

In the studies regarding the shelf life of the
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broccoli, the packed broccoli have possessed
the best texture and endured the least amount
of loss in moisture content following 17 days of
storage. Furthermore, yellowing has been
observed in the broccoli that was stored at
13°C for 5 days. It has been reported that the
broccoli might be stored for 20-40 days at 0°C.
However, the sprouts might be yellow and
flagged if that duration were extended
(Toivonen, 1997).

In a study conducted by Zhuang et al. (1995)
a direct correlation has been reported between
the loss in chlorophylls and ascorbic acid and
the increase in the peroxidase activity during
the storage of the broccoli following the
harvest.

Toivonen (1992) has reported a significant
the
fluorescence and respiration and that this

correlation between chlorophyll
might be used as an indicator of the freshness
of the broccoli following harvest.

In a study conducted by Colak et al. (2006),
Broccoli was processed into canned pickles
with 4 different pre-treatments. As a result, it
was seen that this kind of product could be
consumed easily.

In this study, the suitability of broccoli which
cultivated within the scope of Southeastern
Anatolia Project for canning was aimed. For this
purpose, the effects of different boiling liquids
and storage time on broccoli canned foods

were investigated.

Materials and Methods

Materials
Sultan and Marathon broccoli varieties
have been used as the material in this study.

Methods
The broccoli varieties have been canned as
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indicated in Figure 1. The harvested broccoli
varieties have been washed in laboratory
following separation from their leaves and
stems. The washed broccoli has been boiled
for 3 minutes at 97 + 1 °oC following the
downsizing. Boiling broths of three different
compositions; 0.1% (w/v) citric acid, 1.7%
(w/v) salt and 1.7% (w/v) salt + 0.1% (w/v)
citric acid, have been used. After boiling, the
broccoli has been cooled down under the
cold shower and the excess water has been
drained, further, they have been transferred
into jars of 500 ml volume to present at
amounts of 250 + 5 g. The filling liquid that

has been used in the jars was the 1.7% (w/v)
salt + 0.1% (w/v) citric acid containing brine
at 95-97 °C. The stuffed jars have been
exhausted for 2 minutes and they have been
vacuum-sealed. The sealed jars have been
sterilized at 116 2C for 25 minutes (Cruess,
1958; Lopez, 1981)
stored for 9 months at room temperature
(252C) after being cooled down following
sterilization. The obtained canned broccoli

. The jars have been

has been subjected to various chemical and
physical analyses prior to storage and at the
3" 6™ and the 9" months of storage.

Sortirﬁ (Secme/Ayiklama)

Washing (Yikama)

Boiling (Haslama)
(97£1°C; 3 min.)

I

% 0.1 (w/Vv) Citric acid (Sitrik asit) % 1.7 (w/v) Brine (Salamura) % 0.1(w/v) Citric acid + %1.7 (w/v) Salt

Cold Shower (Soguk su dusu)

|

Filling’(Dolum)

<—

Filling
%1.7 (w/v) S

<

iquid (Dolgu sivisi)
It + %0.1 (w/v) Citric acid

Exhausted (Ekzost)

Seali

<K==

(Kapama)

Sterilization (Sterilizasyon)

(

<=

Labelj

<—=5

6°C; 25 min.)

g (Etiketleme)

Storage (Depolama)

Figure 1. Schematic diagram of canning of broccoli

Sekil 1. Brokolilerin konserve yapim asamalari
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Applied analyses

The soluble dry matter is calculated
directly as % with refractometer (Cemeroglu,
2007).

Total dry matter content was determined
by gravimetric method to dry basis weight
and the results were expressed as percent (g
/ 100g) (Cemeroglu, 2007).

The PH measurement was made with a pH
meter with a  combined
(Cemeroglu, 2007).

For the acidity, the samples were titrated
with 0.1 N NaOH until pH 8.1 and the result
calculated  as
(Cemeroglu, 2007).

Determination

electrode

anhydrous  citric  acid
of L-ascorbic acid in
broccoli was carried out according to the
titrimetric method described in AOAC (2005).

The amount of nitrogen was determined
by micro-kjeldahl method and the protein
amount was calculated by multiplying by the
factor of 6.25 (Ozkaya, 1988).

For the drained weight, after the sample
was filtered, the part on the sieve (8 mesh in
20x20 cm size) was weighed (Cemeroglu,
2007).

Net weight was calculated according to
the formula "gross
(Cemeroglu, 2007).

Headspace was determined by measuring

weight-tare weight"

the vertical distance between the top of the

mouth of the jar and the surface of the food
in the jar with calipers (Cemeroglu, 2007).
Filling ratio was calculated according to
the formule “inside height of can -headspace
/ inside height of can” (Cemeroglu, 2007).
Headspace, net weight, drained weight,
acidity,
content and total dry matter analyses have

filling ratio, pH, L-ascorbic acid
been carried out during the 9-month storage
period at the beginning and at the end of
each trimester. The data obtained from the
analyses have been evaluated by the LSD
(least significant difference) test using a 5%
MSTATC
statistical analysis software ( Bek and Efe,
1988) .

In addition, the sensory evaluations of the

confidence level utilizing the

products have been conducted based on the
appearance, taste/aroma, texture and the
overall impression and the general consumer
opinion has been determined the evaluation
was made by a panelist group of 10 people
and each feature was rated on 5 points. All of
the sensory properties were calculated on a
total score of 20 (Onogur and Elmaci, 2011).

Results and Discussion
Several properties of fresh broccoli

Some properties of fresh broccoli varieties
are given in Table 1.

Table 1. Mean values of some chemical properties of fresh broccoli

Cizelge 1. Taze brokolilerin kimyasal 6zelliklerine iliskin degerler

Broccoli Variety
Component
Marathon Sultan

Soluble solid (% w/w) 8.5+0.12 8.4+0.14
Total solid (% w/w) 9.610.11 9.5+0.14
pH 6.98+0.01 7.01+0.02
Titrable acidity (% w/w) 0.12+0.01 0.1040.00
L.AscorbicAcid (ppm) 975.6+38 910.8432
Protein (% w/w) 2.8+0.06 2.8+0.09
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As shown in Table 1, the soluble dry
matter, total dry matter, pH and titration
acidity values for the Marathon and Sultan
type broccoli were found to be in close
proximity to each other and they have been
determined as 8.5% (w/w), 9.6% (w/w), 6.98
and 0.12% (w/w) respectively, for the
Marathon type and as 8.4% (w/w), 9.5%
(w/w), 7.01 and 0.10% (w/w), respectively,
for the Sultan type. In terms of ascorbic acid
content, the Marathon type displayed higher
values with 975.6 ppm than the Sultan type
(910.8 ppm). The protein contents were
determined as 2% (w/w) for both types.
These values are in accordance with the
results reported by Oktay et al. (1998).

Chemical properties of canned broccoli

The difference in pH values in canned
broccoli varieties have been determined to
be statistically significant (p<0.05) as it may
be seen in Table 2. While the Marathon type
canned broccoli provided lower pH values,
the Sultan type canned broccoli vyielded
higher pH values. The effect of the type of
boiling broth on the pH of the canned

product has been determined to be
statistically significant for both types of
broccoli. The lowest mean pH of the

Marathon type was recorded for the samples
in 0.1% (w/v) citric acid with a value of 4.38
whereas the highest mean pH was recorded
for the samples in 1.7% /w/v) salt with a
value of 4.43. Similarly, for the Sultan type,
the lowest mean pH of the Marathon type
was recorded for the samples in 0.1% (w/v)
citric acid with a value of 4.41 whereas the
highest mean pH was recorded for the
samples in 1.7% (w/v) salt with a value of
4.65. The pH was observed to
unchanged during the 9 months of storage

remain

and the slight differences were determined
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to be statistically insignificant (p>0.05). The
interaction between variety x boiling was
determined as statistically significant (p<0.05)
which can be explained with difference in
buffer capacity of varieties. The interactions
between variety x storage, boiling x storage
and variety x boiling x storage were
determined to be statistically insignificant
(p>0.05).

The difference in pH values in canned
broccoli varieties have been determined to
be statistically significant (p<0.05) as it may
be seen in Table 2. While the Marathon type
canned broccoli provided lower pH values,
the Sultan type canned broccoli yielded
higher pH values. The effect of the type of
boiling broth on the pH of the canned

product has been determined to be
statistically significant for both types of
broccoli. The lowest mean pH of the

Marathon type was recorded for the samples
in 0.1% (w/v) citric acid with a value of 4.38
whereas the highest mean pH was recorded
for the samples in 1.7% /w/v) salt with a
value of 4.43. Similarly, for the Sultan type,
the lowest mean pH of the Marathon type
was recorded for the samples in 0.1% (w/v)
citric acid with a value of 4.41 whereas the
highest mean pH was recorded for the
samples in 1.7% (w/v) salt with a value of
4.65. The pH was observed to remain
unchanged during the 9 months of storage
and the slight differences were determined
to be statistically insignificant (p>0.05). The
interaction between variety x boiling was
determined as statistically significant (p<0.05)
which can be explained with difference in
buffer capacity of varieties. The interactions
between variety x storage, boiling x storage
and variety x boiling x storage were
determined to be statistically insignificant

(p>0.05).
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Table 2. Chemical composition of canned broccoli samples during storage period
Cizelge 2. Depolama siiresi boyunca brokoli konservelerinin kimyasal bilesimi

ili St Period (Month

Parameter Variety Ils_lc:t?dg 0 orage rerio 3( onth) 6 9
A 4.40° 4.37° 4.39% 4.37%
Marathon | T 4.56°" 4.57°% 4.55°" 4.56°"
’ A+T 4.42°% 4.43°" 4.43%% 4.43°%
P A 4417 4417 4.40% 4417
Sultan T 4.65°Y 4.65°"Y 4.65°Y 4.66°"Y
A+T 4.58°% 4.59°% 459 459
A 0.08°" 0.08°" 0.09° 0.08*"
Marathon | T 0.08°" 0.08°" 0.08*" 0.08*"
o A+T 0.08°" 0.09°" 0.09° 0.08*
% (w/w) Acidity A 0.08° 0.08° 0.09° 0.08°
Sultan T 0.08* 0.08°" 0.09° 0.08*"
A+T 0.08°" 0.07°" 0.08*" 0.08*"
A 202 181°" 146 125%™
Marathon | T 196> 179°™ 144 122 %
o A+T 195 180°" 149 ™ 132%™
ASCOrblC ACId (ppm) A zooalx 187 bix 152 clx 127d1x
Sultan T 201%™ 183" 150 ™ 125%™
A+T 204°% 185°™ 149 ™ 134%™
A 7.76°™ 7.76°" 7.77°% 7.74°"
Marathon | T 7.73°% 7.74°" 7.74°% 7.72%%
. A+T 7.75°% 7.75°% 7.73°% 7.74°%
% (w/w) Total Solid A 7.78° 7.75°" 7.74° 7.74°
Sultan T 7.75°% 7.73°% 7.73°% 7.73°%
A+T 7.76°% 7.75°% 7.74°% 7.72°%

A: Boiled broccoli in 0.1% (w/v) citric acid, T: Boiled broccoli in 1.7% (w/v) brine, A+T: Boiled broccoli in 0.1% (w/v) citric acid +

1.7% (w/v) brine. Leads not connected by same letter are significantly different (p>0.05)

. 1,2 and > shows boiling liquid for each

L b d . .
column. *and ¥ shows broccoli varieties for each column. 2,°,“ and © shows storage period for each line.

The mean titration acidity values for the
Marathon
broccoli

and Sultan varieties canned
have been determined as 0.08%
(w/w). The statistical evaluations showed
that the broccoli variety, the type of the
boiling broth, the duration of storage and the
interactions among those components have
not been effective on the titration acidity.

As shown in Table 2, the highest ascorbic
acid content with 204 ppm was obtained
from the Sultan variety that was boiled in
citric acid and salt. The highest ascorbic acid
content with 202 ppm was obtained from the
Marathon variety that was boiled only in
citric acid. A significant difference could not
be obtained between broccoli varieties and
methods of boiling in terms of the ascorbic

acid content (p>0.05). The investigation of
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the change in the ascorbic acid content in
canned broccoli as a response to the duration
of storage led to the conclusion that the
ascorbic acid content decreased as the
duration of storage increased. For both types,

this decrease that resulted from the
elongation of the storage period was
determined to be statistically significant
(p<0.05).

The reason for the constant decrease in
the ascorbic acid content is the ascorbic
acid degradation. As mentioned by Nagy
(1980), during the sealing of the products,
even if steam injection was carried out
during vacuum application, residual
oxygen as low as 0.05% in concentration
would remain, which would lead to the

degradation of the ascorbic acid. Tatum et
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al. (1967) have reported that although no

oxygen remains in the medium, the
degradation of ascorbic acid was sustained
even if it was slowed down under
anaerobic conditions.

The difference between the samples
was found to be statistically significant in
terms of the variations in the boiling broth
composition as well as the boiling broth
composition x variety interaction (p<0.05).
For both types, the highest amount of total
dry matter was obtained from the samples
that were boiled in 0.1% (w/v) citric acid
containing broth. The duration of storage,

on the other hand was not determined to

be effective on the total amount of dry
material.

Some properties of canned broccoli

As shown in Table 3, the differences in
terms of drained weight were small between
the broccoli varieties and this difference was
not determined to be statistically significant
(p>0.05). The mean drained weight has been
determined as 250.08 g for the Marathon
variety and as 249.95 g for the Sultan variety.
Similarly, the effects of the boiling broth
composition and the duration of storage on
the drained weight were found to be

statistically insignificant.

Table 3. Some properties of canned broccoli samples during storage period
Cizelge 3. Depolama siiresi boyunca brokoli konservelerinin bazi ézellikleri

. Boiling Storage Period (Month)
Parameter Variety Liquid 0 3 6 9

A 250.87°™ 251.30°" 248.61°" 250.32°"
Marathon | T 247.12°% 250.20°" 253.71°" 248.77°%
_ _ A+T 251.10°™ 250.44°" 248.00°™ 250.58°"
Drained Weight (g) A 251.34°% 251.47° 250.35°" 249.61°"
Sultan T 248.12°% 250.98°" 251.27°% 249.02°%
A+T 250.57° 246.96°" 249.21°% 250.50°"
A 628.65°" 628.58°" 626.43°" 628.45°
Marathon | T 628.80°™ 628.10°" 630.29°" 628.35°"
_ A+T 630.15 ™ 627.96°" 628.61°" 629.25°"
Net Weight (g) A 629.41°™ 629.16°" 627.11°" 626.82°"
Sultan T 629.10°™ 627.52°" 627.79°" 628.10°"
A+T 628.97°" 627.70°" 628.71°" 628.24°%

A 1.35°% 1.35°% 1.35°% 1.40°%

Marathon | T 1.45°% 1.30°" 1.20°" 1.35°%

A+T 1.20°% 1.30°" 1.30°" 1.25°%

Head Space (cm) A 1 35 alx 1 4Oal>< 1 zoalx 1 4Oalx

Sultan T 1.35°% 1.35°% 1.35°% 1.25°%

A+T 1.40*™ 1.25*" 1.30*™ 1.40*™

A 90.86*™ 90.87°*™ 90.86*™ 90.86 ™

Marathon | T 90.86*™ 90.86*™ 90.87°*™ 90.87°*™

. \ A+T 90.87*" 90.86 "™ 90.87 " 90.87 "
Filling Rate (%) A 90.86°" 90.86°" 90.87°" 90.86°™
Sultan T 90.86*™ 90.87°*™ 90.86*™ 90.86 ™

A+T 90.86*™ 90.87°*™ 90.87°*™ 90.86 ™

A: Boiled broccoli in 0.1% (w/v) citric acid, T: Boiled broccoli in 1.7% (w/v) brine, A+T: Boiled broccoli in 0.1% (w/v) citric acid +
1.7% (w/v) brine. Leads not connected by same letter are significantly different (p>0.05). 1,2 and 3 shows boiling liquid for each
column. x and y shows broccoli varieties for each column. a,b,c and d shows storage period for each line.

the Marathon variety and as 628.22 g for the
broccoli has been determined as 628.63 g for ~ Sultan variety. The difference between the
427

The mean net weight of the canned
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varieties was not statistically significant
(p>0.05). Similarly, the effect of boiling water
composition and the duration of storage on
the net weight was also determined to be
insignificant.

In terms of the ratio of the drained weight
to the net weight, the differences between
the varieties and the compositions of the
applied boiling broths was not determined to
be statistically significant (p>0.05). For both
varieties, the mean drained weight to net
weight ratio was determined as 39.79 g. No
statistically significant difference was found
in the ratio of drained weight to net weight
as the duration of storage was extended. As
stated by Cemeroglu and Acar (1986), the
mean drained weight to net weight ratio
might change in response to factors such as
the product and the degree of its ripeness

Since the product has been stacked in
standard jars and they have been filled with
equal amounts of filling fluid, the headspace
values for all samples range within 1.20 —
1.45 cm as shown in Table 3. The conducted
statistical evaluation has indicated that those

Table 4. Sensory characteristics of canned broccoli*
Cizelge 4. Brokoli konservelerinin duyusal ézellikleri

differences in numbers were not significant
(p>0.05).

The values of the filling ratio were very
similar for both types and the differences
were determined to be statistically
insignificant (p>0.05). The filling ratio has
been determined as 90.86% on the average
for both varieties. Weighing the products
prior to stuffing and the addition of equal
amounts of filling fluid on top has been
effective in obtaining this result. Generally, it
has been reported in the regulations that the
filling ratio of the canned products is required

to be above 90% (Cemeroglu and Acar, 1986)

Sensory evaluation

The canned broccoli, which has been
processed using different boiling water and
stored at room temperature for 9 months,
has been subjected to a sensory evaluation in
terms of appearance, taste / aroma, texture
and overall impression with the highest
ranking of 5. The mean values obtained from
the sensory evaluation of the canned broccoli

are displayed in Table 4.

Overall
Variety Boiling Liquid Appearance Taste Aroma Texture . Total
Impression

A 4.1+0.54™ 4.0+0.44™ 2.3+0.46 ™ 3.7+0.64 ™ 14.1+1.30 ™
Marathon T 4.2+0.60 ™ 3.9+0.54 ™ 2.4+0.49 ™ 4.0+0.45™ 14.5+1.28 %
A+T 4.0+0.44 ™ 3.9+0.54 ™ 2.5+0.50 ™ 3.8+0.60 ™ 14.2+1.40™
A 4.0+0.45 ™ 3.7+0.64 2.0+0.45 ™ 3.6+0.66 13.3+1.27Y
Sultan T 3.9+0.30 ™ 3.9+0.54 ™ 2.2+0.40™ 3.5+0.66 ™ 13.5+1.36 Y
A+T 3.8+0.40 ™ 3.8+0.60 ™ 2.2+0.60 ™ 3.4+0.49 ™ 13.2+¢1.25Y

A: Boiled broccoli in 0.1% (w/v) citric acid, T: Boiled broccoli in 1.7% (w/v) brine, A+T: Boiled broccoli in 0.1% (w/v) citric acid +
1.7% (w/v) brine. Leads not connected by same letter are significantly different (p>0.05). 1,2 and 3 shows boiling liquid for each
column. x and y shows broccoli varieties for each column.
*Calculations were made with a ranking of 5 being the highest for each property.
General evaluation is for total 20 points.

The Marathon type scores 14.3 points out of

generally enjoyed

in terms of the overall

20 and the Sultan type 13.3 out of 20 as a result
of the sensory evaluation. The products were

impression and taste / aroma while they were not
preferred in terms of their texture. The panelists
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reported that the product was over-mellowed
and they were easily mashed in mouth.

Conclusion

The following conclusions have been reached
using the results obtained from the research.

1. As a result of the analyses conducted on the
composition of the broccoli, a significant
difference between the different broccoli
varieties could not be attained.

2. The temperature applied during sterilization
and its duration were determined to be
effective on the textural properties and
causing mellowing.

3. A significant change in the drained weight,
net weight, drained weight to net weight
ratio, overhead and filling ratio values were
not detected throughout the period of
storage.

4. A decrease in the ascorbic acid content was
determined as the duration of storage
increased.

As a result of the objective and subjective
evaluations, both varieties of broccoli have been
determined to be suitable for canning and, it was
determined that better
obtained in terms of texture by increasing the

products would be

acidity and lowering the duration and the

temperature of sterilization or by using additives
such as calcium salts.
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Ses dalgasi, enerji yikli bir madde olup, uygulama kosullarina gore organizmanin
blylime ve gelisimini arttiridigi gibi azaltma potansiyeline de sahiptir. Ses dalgasi
organizmalarda fizyolojik, biyokimyasal ve molekiler yapida degisikliklere neden
olur. Yuksek gii¢ ve frekanslarda uygulandiginda, hiicre membranlarinda incelmeye,
savunma enzimlerinin seviyelerinde artisa, solunum ve stres metabolitlerinin
seviyesinde yikselise ve genomik yapida degisiklige yol acabilecek potansiyele
sahiptir.  Bu derlemede yukarida bahsedilen 6zellikler incelenerek patojen
mikroorganizmalar (lzerinde ses dalgasinin etkisi ve mekanizmasi, Urinlerin
mukavemetinin arttirilmasi yaninda diger metotlar ile birlikte kullanimi konulari

degerlendirilmistir.

Anahtar Kelimeler: Ses dalgasi, Desibel, Frekans, Patojen, DNA hasari

ABSTRACT

Sound wave, loaded with energy, has a potential to increase the growth and
development of the organisms as well as it has reducing potential. Sound wave
causes physiological, biochemical and molecular changes in the structure of
organisms. When applied at high power and frequency, it has potential to result in
thinning in cell membrane, increase in levels of defence enzymes, increases in
respiration and stres metabolites as well as it has potential to cause in changes in
genomic structure. In this review, effect of sound wave and its mode of action on
pathogen microorganisms, increases in maintaning postharvest products along with
the use of other methods were evaluated on the basis of above parameters.

Key Words: Sound waves, Desibel, Frequency, Pathogen, DNA damage
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Giris

Ses dalgasi, enerjisinin bir bolimuni gaz,

sivi veya kati ortamlardan gectiginde
kaybeder. Kaybedilen bu enerji
termodinamik yasalarina gére ortamda

bulunan maddeler tarafindan absorbe edilir.
Absorbe
organizmalar

edilen enerjiyi  kullanamayan

ise yikima ugrarlar. Ses
dalgasinin organizmalar lGzerinde olusturdugu
etkiler, tarimsal Griinlerin muhafazasi ve bitki
gelisimi agisindan detayl olarak ele alinmis,
ses dalgasinin uygulandigi frekans ve siddetin
drdnler Uzerindeki olumlu etkileri gesitli
calismalarda degerlendirilmistir (Awad ve
ark., 2012; Bilek ve Turantas, 2013; Dikilitas
ve ark.,, 2016).

uygulama sikhigl, organizmaya olan uzakhgi ve

Ses dalgasinin frekansi,
yogunlugu ayarlanarak, tarimsal driinlerin

muhafazasinda olumlu gelismeler
kaydedildigi gibi, yine uygun dozlar ile tohum
ve fide gelisimi de tesvik edilmistir (Wang ve
ark., 2012; Miano ve ark., 2015; Shekari ve
ark., 2015; Liu ve ark., 2016; Lépez-Ribera ve
Vicient, 2017).
tek

gorllmus, biyolojik veya kimyasal maddeler

Bazi galismalarda ise ses

dalgasinin basina vyeterli olmadig
ile kombine edilerek uygulanmasi ile kimyasal

kullaniminin azaltilmasi hedeflenmistir
(Scouten and Beuchat, 2002; Lee ve ark.,
2014; Al-hashimi ve ark., 2015).
(2013)

dalgalarin daha (st versiyonu olan megasonik

Ornegin,

Khayankarn ve ark. ultrasonik

ses dalgalari ve elektrolize edilmis oksidize
(EO)
¢imlenmesini ve miselyal gelisimi tamamen

su uygulamasinin funguslarda spor
engelledigini ve ananas meyvelerinin 3 glin

icinde  c¢lUrlimesini  geciktirdigini  rapor
etmislerdir. Megasonik ses dalgasi ve EO su
ile meyvelerde phenylalanine ammonia-lyase
(PAL) (POD)

seviyelerinde tesvik

ve peroksidaz enzim

artis edilerek
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dayaniklihgin  arttirildigi  rapor edilmistir
(Khayankarn ve ark., 2013).
Ultrases dalgasi insanlar tarafindan

duyulamayan yliksek frekanstaki ses dalgalari
(16 kHz
kullanarak

olup ve lUzeri) vyilksek enerji

olusturulan dalgalardir
(Jayasooriya ve ark., 2004; Dolatowski ve ark.,
2007). Biyolojik yapilarda fiziksel ve kimyalsal
degisiklige
fonksiyonunu bozarlar.

yol acarak organizmanin

Bu dalgalar ile
organizmalar Uzerinde sire, doz, frekans ve
hedef organizmaya olan mesafe ayarlanarak,
patojen

metabolizmalarini

istenmeyen organizmalarin
bozmak hatta genomik
yapisini degistirmek muimkiindiir. Ornegin,

ses dalgalarinin glcliniin dogrusal artisi
fungal gelisim ve spor ¢imlenmesini olumsuz
yonde etkilemis, 6zellikle kontrolii zor olan
nekrotrof yani fakultatif patojenlere karsi
yeni bir umut olmustur (Jeong ve ark., 2013).

Fungusit kullaniminin ¢evre ve insan
sagligina olan olumsuz etkileri bilindiginden,
ginimizde kullanimi hem azaltiimakta hem
de uygulama sikligi daha asagilara gekilerek
cevreye olan etkileri minimum diizeyde

tutulmaya c¢alisiimaktadir. Fungal ve

bakteriyel organizmalarin kimyasal
bilesenlere karsi gosterdigi tolerans da goz
ondne alinirsa bu alanda alternatif yollara
basvurma

zorunlulugu kendiliginden

olusmustur. Dolayisi ile ¢cevre dostu olarak
kabul edilen her tirla alternatif bitki koruma
yontemleri gelistiriimeye ve incelenmeye
deger bulunmahdir.

Son vyillarda, gida ve saghk endustrileri
ultrasonik dalgalari c¢ok c¢esitli alanlarda
uygulamaya koymuslardir. Ultrases dalgasi
teknolojisi, bakterisit, fungusit ve insektisit
etkilerine sahip bir mekanizma icermektedir.
Temel olarak, ses dalgasi ile solusyon icinde
hava kabarciklari meydana getiriimekte, bu

kabarciklarin genlesmesi ve ¢dkmesi sonucu
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cikan enerji solusyonda bulunan

aciga
mikroorganizmalari inaktif hale getirecek
seviyeye ulagsmaktadir (Piyasena ve ark.,
2003; Valero ve ark., 2007; Dikilitas ve ark.,
2016).

icine niifuz edebildigi icin ylksek miktarda

Ultrases dalgasi, biyolojik yapilarin

enerji, hiicre icinde sikisma ve depresyona
neden olur. Dolayisi ile ses dalgalar ile
konukcu doku Uzerinde bulunan bazi bakteri
elemine edilmesi
hatta

inaktivasyonu bile miimkin olabilir (Pinheiro

ve fungal etmenlerin

mumkin olabilir, virlslerin
ve ark., 2015). Ultrases dalgasi hasat sonrasi
drinlerde glrikligu gidermek igin kullanildig
gibi sebze ve meyvelerin raf omrinin
uzatilmasinda da onemli bir yer tutmaktadir.
Su, ses dalgasini iletmek igin ¢ok iyi bir
iletkendir. Su igindeki ses hizi havadakinden
yaklasik 4-5 kat daha hizli

kontamine olmus sebze ve meyveleri ultrases

oldugundan

dalgalari ile dezenfekte etmek daha etkili

olmaktadir. Boylece patojen
mikroorganizmalar ile daha etkin miicadele
imkani dogmustur. Hiicre iceriginin buylk

boliminin su oldugu diastundlirse, ses
dalgasinin etkinligi daha da belirgin olarak
gorilecektir (Lestard ve ark., 2013).

Ses dalgalari, mikrobiyal inaktivasyonu
hiicre membranlarinda incelme ve bdlgesel
Isinma ile saglamaktadir. Bu bdlgelerde
olusan serbest oksijen radikalleri ((OH, HOO,
O, 03,) ve H,0, olusumu hiicrede stres
hedef

ve fizyolojik

seviyesini arttirdigindan,

organizmalarin  biyokimyasal

yapilari  bozulmaktadir. Ses dalgasi ile

mikroorganizmalarin inaktif hale getirilmesi

yayginlik
calismalarda olumlu sonuclar elde edilirken

son vyillarda kazanmis,  kimi

bazi arastiricilar bu konuya daha temkinli

yaklasmislardir. Ancak genel kanaat ses

dalgasinin uygulandigi Griinler Gzerinde kalite
parametrelerini bozmayacak uygun doz, siire
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ve mesafe icinde kullanildiginda riinleri daha
uzun slire muhafaza edebilecek potansiyele
Burada dikkat edilecek
husus, ses dalgasinin frekansi, siresi, siddeti

sahip oldugudur.

(dB, desibel degeri) ve uygulanacagi
organizmanin ozellikleri olmalidir.
Uygulamanin ayrica baska bir uygulama

(biyokontrol etmeni, sicaklik, tuz, manyetik
alan, UV 151k, pestisit vb.) ile nasil uyum iginde
kullanilacagi da goz ardi edilmemelidir.

Bu derlemede, ses dalgasinin organizmalar
Uzerinde yol actigl olumsuz degisikliklerin
patojen
kullanilabilme potansiyeli degerlendirilmistir.

mekanizmasli  ve kontrolliinde

Derleme iki ana kisimdan olusmus, birinci
bolimde ses dalgalarinin etki mekanizmasi,

ikinci bolimde ise diger metodlar ile

kullanimi ele alinmigtir.  Ses dalgalari ve
ultrases dalgalarinin organizmalar Uzerindeki
etkileri ziraat

olumsuz acgisindan

degerlendirildiginde Urinlerin  muhafazasi
yaninda mikroorganizmalarin kontroliiniin de

muimkin olabilecegi biyokimyasal, fizyolojik

ve molekuler ¢alismalar Isiginda
degerlendirilmistir.
Ses Dalgalarinin Etki Mekanizmalari

Stres faktorleri (kimyasal, biyolojik ve

fiziksel) DNA molekilinin sarmalindaki tek
iplikcigi kirabilecek potansiyele sahip oldugu
gibi yuksek dozlarda uygulandiginda sarmal
yapinin  ¢ift iplikciklerini  kirmasi  da
mumkindir (Kubota ve ark., 2017). Stres
faktorinin hiicrede yol actigi etkiler Sekil
1'de DNA
yapisinda olusan hasarin tamiri mimkdin

gosterilmistir. Hicrede veya
oldugu gibi DNA (izerinde olusan kirik veya
kiriklarin yeri ve sayisi arttirilarak DNA tamiri
imkansiz hale getirilebilir ya da yanhs tamir
mekanizmalari sonucu (mismatch repair-
yanls eslesme) hiicre 6limu hatta mutasyon

olusabilir. Hicrenin, hasarli DNA molekiliini
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tamir edemedigi durumlarda ortaya c¢ikan
mekanizmalardan biri olan apoptosis veya
nekroz olusumu ile ilgili yayinlara ses dalgasi
ile ilgili ¢alismalarin yeni olmasindan dolayi
istenilen verilememistir.

dizeyde vyer

Ozellikle, ziraat ve biyoloji alanlarinda ses

dalgasi ile ilgili ¢alismalarda membran
deformasyonu rapor edilmesine ragmen,
henliz vyeterli sayida molekiler diizeyde

¢alismalara ulasilamamistir. Bundan dolaysi,
ses dalgasinin hiicre ve DNA (zerindeki

etkisini tartismak icin yer yer tip ve diger

(-OH, HOO, 0, 0- 2)

Akustik
Girdap
Olusumu

a

Dalgasi

Ses
.’

ﬁr

alanlardan alintilar yapilmis ve potansiyel
olarak bitki
mikroorganizmalarin kontrollnin
saglanacagi bu
iliskilendirilerek agiklanmistir. Ses dalgalari ile

koruma agisindan patojenik
nasil
ile

konusu, konular

yapilan medikal c¢alismalarin g¢ogunlugunu
insan ve gurulti odakli galismalar olusturmus,
gurdltiiniin insan ve diger memeliler lzerinde
actig
degisiklikler konu alinmistir. Ziraat ve biyoloji

yol biyokimyasal ve fizyolojik
alanlarinda yapilan ¢alismalar ise hem yeni

hem de az denebilecek diizeydedir.

Tek sarmal yapida olusan
DNA hasari (sSB)

\ Ac‘??
._H(\C'A " ﬁ?

Cift sarmal yapidaolugan
DNA hasari (dSB)

Programli hiicre 6lima
(Apoptosis)

v 4 414

I 1

Hormon Efizim Seker Lipid Plasma Amino asit
degisimi  seviyesinde seviyesinde peroksidasyon membran sentezinde
: artis artis G 4 240 incelmesi artis

sy, . POX, SOD, CAT* , ‘ "ﬂ

Sekil 1. Ses dalgasinin hiicre metabolizmasina etkileri. (Kim ve ark., 2015; Ermolaeva ve ark., 2015; Milowska ve

Gabryelak, 2007; Dikilitas ve ark., 2016).

Figure 1. Effects of sound wave on the cell metabolism. (Kim et al., 2015; Ermolaeva and ark., 2015; Milowska and

Gabryelak, 2007; Dikilitas et al., 2016).

*POX: Peroksidaz, SOD: Superoxide dismutase, CAT: Katalaz

Ses dalgasi ile organizmalarin hicre

duvarlarinda strese vyol acabilecek reaktif
oksijen tirleri (ROS) tretmek mimkiindur.
Ses dalgasinin  frekansini, sdresini ve
organizmaya olan uzakligini ayarlayarak hedef
ROS

suretiyle DNA molekilinin yapisini bozmak

organizmanin Uretimini  arttirmak
mimkin oldugu gibi ¢cok hizli ve vyiksek

siddette olusturulacak reaksiyonlar ile ROS
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de DNA
tamir edilemeyecek
(Prof. Dr.
gorisme,

Uretilmesine firsat vermeden
molekilinin yapisini
sekilde bozmak mimkandir
Abdurrahim Kogyigit ile kisisel
Bezm-i Alem Universitesi-Tip
Fakdiltesi/istanbul 2017; Prof. Dr. John Einset
ile kisisel goriisme, Navarra Universitesi,
2017).

dayanikliik ve tolerans durumunu ortadan

ispanya, Bu durum patojenlerde
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kaldirmak icin 6nemli bir adimdir. Canl doku
Uzerinde stres yapici faktoriin etkisi dncelikle
hicre duvarinda algilanir. Burada savunma

mekanizmasi devreye girmesine ragmen
sitoplazma iginde stresin etkisi, onun gliciine,
siiresine ve organizmanin genetik yapisina
bagli olarak degisir. Stresin devam etmesi ise
hiicre icinde olusturulan ROS cesidine ve
konsantrasyonuna baghdir (Gill ve Tuteja

2010; Petrov ve ark., 2015; Liu ve He 2016).

ROS seviyesi hicre iginde kontrol altina
alinmaz ise iyon dengesi yaninda
metabolitlerin fonksiyonlarinda da

bozulmalara yol acar. Bu durum hastaliga
neden oldugu gibi, DNA hasarina da yol

acabilir.
Ses dalgasi  organizmalar lizerinde
fizyolojik  ve  biyokimyasal  degisiklikler

yaninda gen ekpresyonunda da degisiklige

neden olabilecek potansiyele sahiptir.
Ornegin, touch (TCH) genlerinin, mekanik
uyarilma sonucu ortaya ¢ikan genlerden
oldugu belirlenmistir (Braam, 2005; Chehab
ve ark., 2009). Celtik bitkilerinde ise GUS
mRNA seviyesi 125, 250 Hz ve 1 kHz
frekanslarda artis gosterirken 50 Hz frekansda
dislis gostermistir (Jeong ve ark., 2008).
Hongbo ve ark. (2008) Krizantem celiklerinin
(Chrysanthemum spp.) 1 kHz frekansta 100
dB giliclinde bir ses dalgasina 9 gilin sire ile
glinde 60 dakika maruz birakildiginda, DNA
icerigininde herhangi bir degisiklik olmadigini
fakat RNA ve ¢oziinebilir protein seviyesinde
Bu

sonuclar, ses dalgasinin farkli genleri uyararak

artis kaydedildigini belirlemislerdir.
gen ekspresyon seviyesinde degisiklige neden
olabilecegini gbstermektedir.

Yukarida goruldigi lzere, ses dalgalarinin
arttiginda organizmalar
de
Bu durumdan yola cikarak

glicii ve frekansi

Uzerine  olan  etkilerinin arttigi

bilinmektedir.
yuksek frekans Ureten sistemler gelistirilerek
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ultrases dalgalari Uretilmistir. Ancak ultrases
dalgalarinin  frekansi
dikkate
yogunluklu

yaninda glclini de
Gunkua,
ses

almak gerekir. disuk

ultrasonik dalgasinin

Saccharomyces  cerevisiae’'nin  gelisimini

arttirdigi edilmistir (Jomdecha ve
Prateepasen, 2010). Yine ayni sekilde, disik
dalgasina

Staphylococcus aureus’un koloni sayisinda

rapor

yogunluklu ses maruz kalan

hicre duvarlarinda yikim ve
bakteri

hicre duvar kalinhginda 6nemli derecede

azalma,
parcalanma gorilmesine ragmen,
artis bulunmustur. Enfeksiyon yapici bakteri
populasyonunda azalma saglanmasina ve
enfeksiyondan daha c¢abuk iyilesme olanagi
gorilmesine ragmen canh kalabilen bakteri
kolonilerinin dolayh yollardan antibiyotik

direnci olusturabilecegini de unutmamak
gerekir (Ayan ve ark., 2008).

dislik frekans ve gliclintin hiicrede oksijen ve

Ses dalgasinin

besin elementi tasinimini arttirdigi tahmin

edilmektedir. Boylece artis gosteren
metabolik faaliyetler ile mikroorganizmalarin
dayaniklihginin arttigi disinilmektedir. Ses
dalgasinin yiksek doz ve sirelerde kullanimi
da sakincali olabilir. Bakteriler kiiresel yapida
bir salkim olusturdugunda ve bazi kil gibi ¢cok
ince partiklller kolonilerin etrafini kapladigi
durumlarda konvansiyonel pestisitler veya
antibiyotikler her zaman etkili olmayabilir. Bu
durum kirli sularin ya da bulasik ylzeylerin
temizlenmesini gliclestirir. Boyle kosullarda
ultrases dalgasinin kullanimi  Onerilmistir.
Ornegin, Bacillus subtilis turiniin elemine
edilmesi icin artan ultrases dalgalari frekansi
(20-38 kHz) ve uygulama siresi ile bakteri
inaktivasyonu dogrusal olarak basariimis ise
de uygulanan cok daha yilksek frekanslar
(512 ve 850 kHz) bakteri koloni sayisini
Bu bakterileri

arttirmistir. uygulama,

oldirmekten ziyade kiimelerinin

ayristirilmasina yol agmistir (Joyce ve ark.,
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2003).
patojen
sporulasyonu tesvik eden ve patojenisiteyi

Dolayisi ile doz iyi ayarlanmaz ise,

gelisimini  durdurmak  yerine
arttiran kayitlarla karsilasmak kaginilmaz olur.

Her ne kadar ses dalgasinin olumsuz
etkisinin hilcre duvarinda ve sitoplazmada
artan ROS konsantrasyonundan ileri geldigi
bilinse de bu durum her zaman gegerli
olmayabilir. Ornegin; Milowska ve Gabryelak
(2007) ultrases dalgasinin (1 MHz, 0.61-2.44
w cm'z) eritrosit hicrelerinde H,0, ve OH
radiakallerinin Uretimini arttirdigini, yiksek
dozda Uretilen H,O, ve ROS’'un DNA hasarina
yol actigini belirlemislerdir.
CAT
radikallerinin

Hlcre ortamina
H,0,
edilmek

disaridan uygulamasi ile

olusumu elimine
istenmis, ancak DNA hasari devam etmistir.
Dolayisi ile DNA hasarinin sadece H,0, artisi
ile ilgili olmadig agikga gorilmektedir. Bu
durum ses dalgasinin dogrudan DNA Uzerinde

etkili olabilecegini gostermistir.

Ses Dalgalarinin Mikroorganizmalar Uzerine
Etkileri

Ses dalgalari, fungal etmenlerin
sporulasyonunu ve miselyal gelisimi, misel
uclarinda siskinlige neden olarak azaltmakta,
konidi
deformasyona neden olmaktadir. Ornegin,
Jeong ve ark. (2013) 5 kHz frekansinda bir ses

dalgasinin Botrytis cinerea’nin gelisimini ve

dolayisi ile olusumu evresinde

sporulasyonunu o6nemli Olgclide azalttigini

belirtmislerdir. Ses dalgasi, hiflerin ceperlerini
incelterek metabolit kaybini hizlandirmistir.
Bu sonuclar, ses dalgasinin misel gelisimini
gerilettigini  ve  bundan

dolayr  spor

¢imlenmesinin  engelledigini  godstermistir.

Jeong ve ark. (2013) ayrica 5 kHz'den daha
dustk frekanslarin misel gelisimi (zerinde
azalan etkiye sahip olduklarini rapor
etmislerdir. Saigusa ve ark. (2013) ise Koji

piringlerinde 1 kHz'lik ses dalgasinin protease
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6.3 kHZ'in
aktivitesini, 16 kHz ses dalgasinin ise peptidaz

aktivitesini, glukoamilaz

aktivitesini  azaltigini  rapor etmislerdir.
Yiksek sesli glriltinin sinir, endokrin ve
kalp damar sistemleri Uzerinde stres etkisi
yaptigl da bilinmektedir. Ornegin, 12 saat
boyunca 100 dB lik bir giriltinin sicanlarda
DNA bdatianlGgini bozdugu rapor edilmistir
(Frenzilli ve ark., 2004). Hatta, bu seviyede bir
ses dalgasl 24 saat sure ile durdurulsa bile
DNA hasarinin bu slre boyunca artarak
Genetik
metabolik hasar ile ilgili olarak sunu ifade
DNA sarmalindaki tek

iplikcik kirildiginda bunun tamiri genellikle 15

devam ettigi gorilmustir. ve

etmek onemlidir;
dakika icinde olurken, ¢ift sarmal kirilmasinda

2
yapilabilmektedir (Plappert ve ark., 1997).

tamir, saati askin bir slrede ancak
Bundan dolay yliksek strese kisa siireli de
olsa maruz kalan bir organizmanin tamir
durumu daha uzun sireli olabilmektedir
(Prof. Andrew R. Collins ve Prof John Einset
ile kisisel gériisme, Oslo Universitesi, Norveg,
2013).

yapisi), bir saat sire ile 110 dB siddetinde

Ornegin, kohlea (i¢c kulagin goriinen

glriltiye maruz kaldiginda ROS lretiminde
onemli olglde artislar kaydedilmis, gurilta
sonlanmasina ragmen ROS’deki artis devam
etmistir (Ohlemiller ve ark., 1999).

Yine, ses dalgalari ile istenmeyen
bakterilerin hiicre duvarlarina 1s1 yiklemesi
saglanmis ve ortamda olusan stres sonucu
ROS uretilmesi

basariimis, bodylece hiicre

duvarlarinda olusan asinma ve
peroksidasyon, bakterilerin hiicre duvarlarini
incelterek onlarin inaktivasyonunu saglamistir
(Piyasena ve ark., 2003). Bir diger calismada
ise 5 kHz den 15 kHz’e kadar artan frekans,
funguslarin (Aspergillus spp.) koloni cap,
kondi olusumu ve misel gelisimini olumsuz
etkilemis, frekans yiikseldikce fungus gelisimi

ve sporulasyonunda azalma belirlenmistir
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(Karippen, 2009).

Ses dalgasi etkisi ile hiicrede olusan ROS,
oksidatif DNA hasarina yol agarak DNA
sarmalindaki tek iplikgigi rahatlikla kirabilecek
potansiyele sahiptir (Nawaz ve Hasnain,
2013). Oksidatif DNA hasari, DNA hasari
biomarkeri olan 8-hydroxy-2-deoxyguanosine
(80HdG) ile olculdigiinden, bu molekiliin
(hidroksil iyonlarinin guanine ile etkilesimi
DNA hasarinin
bolgelerde yogunlastigi belirlenmistir (Collins,
2013).

Bocekler ile ilgili ¢cahsmalarda da benzer

sonucu Uretilir) arttig

sonuglar alinmistir. Ornegin, Liu ve ark (2012)

ses dalgasinin Drosophila spp.’nin
beslenmesini % 22 oraninda azalttigini
belirlemislerdir. Yine ayni  sekilde,

Tetranychus citri (turinggil sinegi) 0.055 kHz
frekans ve 120 dB ses basinc altinda 30
dakika birakildiginda, boceklerin dmriniiniin
kisaldigi ve o6lum oranin % 42.8 oraninda
arttigi belirlenmistir (Chen ve ark., 2013). Zha
ve Lei (2012) ultrases dalgasinin Helicoverpa
armigera (Lepidoptera: Noctuidae)
40 dakika

uygulandiginda boceklerde POX aktivitesinin

kelebeklerine sure ile
hem larva hem de erginlerde antioksidant
enzim sistemini degistirdigini belirlemislerdir.

Yine, Jin-lian ve Yong (1998) Aspergillus
26 kHz'de
sporlarinin tamamininin ¢imlenme yetenegini
kaybettigini, Herceg ve ark. (2012) ise 20 kHz

ses frekansinin Staphylococcus aureus ve

flavus ve Fusarium spp.’nin

Escherichia coli’nin inaktivasyonunu

sagladigini rapor etmislerdir. Aggio ve ark.
(2012) sivi ortamda yiiksek ve disik frekansa
maruz birakilan maya hiicrelerinin % 12 daha
hizli bliyimesine ragmen biomas Uretiminin
% 14 azaldigini gostermislerdir. Yine, Scherba
(1991) 26 kHZ'de

(Trichophyton  mentagrophytes)

ve ark. funguslari
kismen

inaktif hale getirmeyi basarirken, Dehghani ve
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ark. (2007) ise fungal popiilasyonun derecesi
ne olursa olsun 42 kHz frekansinda bir ses
dalgasinin 15 dakika sure ile fungal solusyona
% 90
azaltabilecek potansiyele sahip oldugunu,

uygulandiginda populasyonu
artan dezenfeksiyon siiresinin populasyonun
azalmasina katki sagladigini belirlemislerdir.
dalgasi
lag donemde bilylimesinin

Yine, ultrases ile  Saccharomyces
cerevisiae’nin
onine gecilmis ve bu dénemin kisalmasi
cerevisiae’nin

saglanarak S. inaktivasyonu

basariimistir (Jomdecha ve Prateecpasen,

2010).

Ses Dalgasinin Diger Metotlar ile Birlikte
Kullanimi

Ses dalgasi tek basina kullanildiginda doza
ve siureye bagl olarak etkili bulunmasina
ragmen diger metotlar ile kullanildiginda gok
daha etkili bulunmustur. Ornegin, normal
buyime kosullarinda (37°C), E. coli (90 dB/1-
10 kHz) ile 24
edildiginde hicre cogalmasi tesvik edilmis,

saat slireyle muamele

ancak ortama osmotik stres yaratabilecek
seker ilave edildiginde, E. coli’nin gelisimi
hemen inhibe edilmistir (Shaobin ve ark.,

2010). Cunki, ses dalgasina maruz kalan
hiicrelerin membran bltinluga
bozuldugundan sahip oldugu organelleri

kaybederler. Bu asamada kullanilacak ilave
bir dezenfektant ya da disik toksisiteye
sahip kimyasallar mikroorganizmalar (izerinde
daha o6limcul etki yapabilirler (Phull ve ark.,
1997).
kHz) ile klorlanmis suyun kombine edilmesi
etkili ~ bir
(Seymour ve ark., 2002). Yine ayni seklilde,

Ornegin, utlrases dalgasi ile (25-70

dezenfaktant  olusturmustur

salisilik asit (SA) ile ultrases dalgasi kombine
edilerek SA’in  doku
arttirllarak dayanikl dokular olusturulmus,

icine penetrasyonu

meyve ve sebzelerin ¢lirimesi engellenmistir
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(Yao ve Tian, 2005; Yang ve ark., 2011). Yao
ve ark., (2004) ultrases dalgasi ve SA’i ayri
ayri ve birlikte seftali ve armutlarda mavi
curiklik etmeni  Penicillium expansum
Uzerinde denemisler, SA’in tek basina mavi
clrlkligu azalttigr fakat ultrasesin tek basina
ancak her
bir
oldugunu saptamislardir.

bdyle bir etkisinin olmadigini
ikisinin kombinasyonunun daha etkili
kontrol yontemi
Ayrica, kombine etki, kitinaz, B-glukanaz ve
(PAL)

savunma enzimlerinin seviyelerinin artmasina

Phenylalanine ammonia-lyase gibi
da neden olmustur. Yine, Yang ve ark. (2011)
ultrasonik dalgalarin (40 kHz, 10 dakika) ve SA
(0.05 mM) uygulamalarinin seftaliler Gizerinde
clruklige neden olan Penicillium expansum
fungusunu onemli derecede kontrol ettigini
ifade etmislerdir. Benzer olarak, Rivera ve
ark. (2011) NaOCI (500 ppm), H,0, (500 ppm)
veya 70% (v/v) ethanol’u ultrases dalgasi (35
kHz, 10 dakika, 4 °C) ile kombine ederek yer
mantari Uzerinde test etmislerdir. Ultrases
dalgasi meyveler tzerinde 1.6 logy cfu g*
Pseudomanas spp., ve 1.6 logy cfu g*
Enterobacteriaceae populasyonu azaltmistir.
Ultrases dalgasi camasir suyu veya H,0, ile
kombine edildiginde ilave bir 1 logio cfu g'1
azalma gorulmdistir. Yine, Sanchez-Rubio ve
ark., (2016) portakal ve nar meyve sularinda
S.
sicaklik (50°C) uygulamasi ile basarmislardir.
Vanetti (2012)

domateslerde ultrases dalgasi (45 kHz, 10

cerevisige inaktivasyonunu ultrases ve

Sao Jose ve cherry
dakika) ile ticari olarak kullanilan temizleyici
[(20-200
dichloroisocyanurate), (%5, v/v, H,0,), (10 mg
I'* klorindioksit, ClO,) ya da (40 mg I

perasetik asit)] birlikte kullanimi ile domates

. 1 .
maddelerin mg | sodium

ylzeyinde dogal olarak bulunan

mikroorganizmalarin ve suni olarak inokule
edilen Salmonella typhimurium ATCC 14028
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bakterisinin uzaklastiriimasini test etmisler,
en basarili sonucun 3.9 logyo cfu g* azalma ile
40 mg I"* perasetik asit ile kombine edilen
dalgasi oldugunu
belirlemislerdir. Sagong ve ark. (2011)
ultrases (30 W I, 40 kHz, 5-10 dakika) ve
laktik ve sitrik asit)
kombinasyonunun depolanmis marulun kalite

ultrases uygulamasi

organik asit (malik,

ve yapisal parametrelerini etkilemeden E. coli
0157:H7, Salmonella typhimurium ve Listeria
monocytogenes populasyonunun
azaltiilmasinda 6nemli rol oynadigini rapor
etmislerdir. Benzer sonuglar, Kim ve ark.
(2006) tarafindan da elde edilmis, bir cok
dezenfektant maddenin ultrases dalgasi ile
kullaniminin yonca ve brokoli tohumlarinin E.
coli O157:H7 bakterisinin sterilizasyonunda
onemli bir etken oldugunu ifade etmislerdir.
Dezenfektantlar icinde en 6nemli olanlari
klor iceren kimyasallardir. Ancak deri ve
solunum yollarinda agtig tahribat ve cevreye
bu

kullanimi basta Hollanda, isveg, Almanya ve

olan zararindan dolayi kimyasallarin
Belcika gibi lilkelerde yasaklanmistir (Sao Jose
ve Vanetti, 2012). Ancak, ¢cok distk klor dozu
ile ultrases kombinasyonu, elemine edilmesi
zor olan kontaminantlarin (E. coli ve toplam
koliform) etkisiz hale getirilmesini mimkin
hale getirmistir.  Ornegin, Huang ve ark.
(2006) klorindioksitin
elma marullarda

E. 0157:H7

konsantrasyonunu 1.2-1.9 logio cfu g daha

ile ultrases dalgasi
uygulanmasinin ve

Salmonella ve coli
azalttigini belirtmislerdir.
Ayyildiz ve ark. (2011) ultrases (150-300 W
I') ile klorindioksit (2 mg I"!) uygulamasinin
atik sularin dezenfeksiyonunda E. coli ve
toplam koliform inaktivasyonunu saglamakta
Atik

sular bircok gelismekte olan Ulkelerde yeterli

c¢ok basarili oldugunu gostermislerdir.

aritma yapilmadan ylizey sularina karismakta

ve cevreyi tehdit etmektedir. Bu gibi atik
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sularda dezenfeksiyon stratejisi en az

kimyasal muamele ile bakteriyel geligimi

engellemek olmalidir. Birgok dezenfaktant
madde (klorine, kloramine, klorinedioksit ya
da ozon) normal ve atik sulari dezenfekte
etmek igin kullaniimakta olup ¢ok yuksek
dozlara gereksinim duyulmaktadir. Bu dozlar
klorit

artmasina neden oldugundan maksimum

sollisyonda ve klorat iyonlarinin

konsantrasyonu 0.7 mg i

yi gegcmemelidir.
Her iki yontemin birikte kullanilmasi ile atik
sularda E. coli ve toplam koliform sayisinda
3.5 logio cfu ml™* azalma belirlenirken, ayri
ayr kullanim durumunda bu oran, 1.4-1.9

logio cfu ml™* arasinda degismistir. Ayrica,

klor iceren bilesiklere tolerans gosteren
patojenlerin ortaya ¢ikmasi, klor igerikli
bilesiklerin kullaniminda dikkatli olunmasi

gerektigini de ortaya koymustur (Allende ve
ark., 2008; Alvaro ve ark., 2009; Dikilitas ve
Karakas, 2012).

Son vyillarda ultrases dalgasi ile EO da
kullanilmaya baslanmistir. EO su, klorlanmis
suya alternatif olarak Japonya’da gelistrilmis,
tarim ve gida endistrisinde ve hasat sonrasi
hastaliklarin ~ kontrolinde hizla  yayilan
EO
seyreltilmis NaCl solusyonunun elektrolize
bir
ile anot ve katot’'un birbirinden

teknolojik  bir Griin  olmustur. su,

edilmesi ve ion ayristirici membran
yardimi
ayrilmasi ile elde edilmektedir. Anot tarafinda
toplanan su, HOCl icerigi ve diislik pH seviyesi
sayesinde son derece etkili bir temizleyici ve
dezenfektant oOzellige sahip olup, normal
yollar ile elde edilen OCI* den daha gigli
etkiye sahiptir. Negatif yukla iyonlar (CI, OH
),
elektronlarini birakirlar ve gaz haline (O,, Cl,)
gecerek HOCI

seviyesinde bir su olustururlar. Bu su, yiksek

anot kismina dogru hareket ederek

asit olusturarak pH 4.0

oksidasyon ozelligine sahip olup mikrobiyal

organizmalarin hiicre membranlarini
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parcalayarak  hicre metabolitlerin

ici
fonksiyonunu bozabilecek potansiyele
sahiptir. EO su (100-, 200-, 700 ppm serbest
Cl) ile ultrases dalgasi (108, 400, 700 kHz, 1
MHz), 0-, 10-, 30-, ve 60 dakika boyunca 27
°C'de ananas meyveleri (izerinde bulunan
sp.
Megasonifikasyon ve EO su kombinasyonu 10
dakika spor

¢imlenmesini ve misel buylimesini 3 gin

Fusarium icin test edilmistir.

sire ile uygulandiginda
boyunca tamamen durdurmustur. Ultrases ve
bitkide PAL ve POD

enzimlerinin seviyesini arttirarak savunmaya

EO su uygulamasi

onemli katkida bulunmuslardir. EO su ultrases
birlikte
meyvelerinin

ile kullanildiginda ananas

raf omrini de 20 giline
cikartmistir. Analizler, meyvelerde titretable
asit, toplam c¢ozinen kati madde, pH ve
vitamin C igerikleri bakimindan herhangi bir
kaybin yasanmadigini gostermistir
(Khayankarn ve ark., 2013; 2014). EO ve
ultrases dalgasi oda sicakhiginda 5 dakika siire
ile kombine edildiginde, marul yapraklar
Uzerinde bulunan bakteri sayisi 2.3 logigcfu g
! azalirken, 40 °C sicaklikta 3.8 logio cfu g'1
azalmistir. Bu durum sadece mikrobiyal
bitkisinin 10

arttirmistir

emniyeti arttirmamis, marul
°C'de depolama oOmriini de
(Forghani ve Oh., 2013).
Whangchai ve ark. (2010) ise EO su ve
ozon hasat

kombinasyonunun sonrasl

Penicillium digitatum ile inokule edilmis
mandalina meyvelerinin 5 °C'de depolama
omriini 28 gine kadar cikarttigini rapor
etmislerdir. EO su ve ozon uygulamasi
mandalina meyvelerinde toplam ¢6ziinen
madde, titretable asit, agirlik ve renk kaybi
gibi kalite degerlerinde herhangi bir kayba
neden olmamistir.

Khayankarn ve ark. (2013 and 2014) EO su
icinde bulunan en distk konsantrasyon

olarak uygulanan 100 ppm serbest klorinin
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bile fungal gelisimi durdurmaya yeterli
oldugunu bildirmislerdir. Calismada kullanilan
hipoklorus asit (klor iceren bilegkilerin en
etkili formudur) mikrobiyal hiicrenin niikleik
asit ve proteinlerinde oksidasyonlara neden
olarak hicre olimuni gergeklestirmektedir.
Dusuk pH derecesine sahip EO su, mikrobiyal
hiicrenin dis kismi ile temas sagladiktan sonra
hipoklorus asit hiicre icine daha kolay girer ve
P.

digitatum’un 1 dakika sire ile EO suya maruz

hiicre &limine vyol acar. Ornegin,
kalmasi ile de benzer sonuglar elde edilmistir
(Whangchai ve ark., 2010). Yine, Buck ve ark.
(2002) ince-duvarh funguslarin bu yolla 30

saniye, kalin duvarh funguslarin ise 2 dakika

icinde inaktivasyonunun saglandigini
bildirmislerdir. Zou ve lJiang (2016), havug
suyunu ultrases dalgasi ile muamele
ettiklerinde mikrobiyal kontaminasyon
azalirken, meyve sulari pH, elektriksel
iletkenlik, akiskanlik, toplam ¢6ziinen madde,
vitamin C ve karetenoid iceriklerinde
herhangi bir kaybin olusmadigini
belirlemislerdir. Benzer sonuglar, Cruz-

Cansino ve ark., (2016), ultrases dalgasinin
armut meyve suyuna uygulandiginda, pH ve
toplam ¢6ziinen madde miktarinda degisiklik
bakteri
diizeye

olmamasina ragmen E.coli

populasyonu belirlenemeyecek
indirilmistir.

Yoshida ve ark. (2013) 30 kHz frekansinda
devaml olarak uygulanan ultrases dalgasinin

genomik DNA molekill Gzerinde ¢ift sarmal

iplikcikleri kirdigini  ifade etmisler, DNA
molekilinin kirilmasi icin belirledikleri esik
degerinin asildigi  durumlarda, kirilmanin

dogrusal oldugunu gostermislerdir. Sollisyon
icinde olusan akustik girdabin (kavitasyon)
DNA molekilinin kirilmasinda énemli etken
oldugunu belirlemislerdir.

Ultrases dalgasi ile spor canliiginin

azaltilmasi temel olarak serbest oksijen
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radikallerinin saldirisi ile aciklanmaktadir.
Ozellikle hidroksil radikallerinin saldirisi ve
hicre membranlarinin fiziksel pargalanmasi,
hiicre oliminde o©6nemli rol oynamaktadir
(Dehghani ve ark., 2007). Ultrases dalgasi
icinde bulunan kimyasal

hizli  bir dokuya
penetrasyonunu mimkin kilar, bu asamada
olusan ultrases dalgasi ile agiga gikan yiksek

enerji hiicre duvarlarinin stoplazmik yapidan

solusyon

oksidantlarin sekilde

ayrilmasina neden olur.

Ses Dalgasinin Uriinlerin Korunmasindaki Rolii

Ses dalgasi ile ilgili calismalarda sadece
kontrol edilmesi gereken organizmalar konu
alinmamakta ayni zamanda konukgu dokunun
hicre duvarlarini saglamlastirarak Griinin raf
de
Kim ve ark.

omriinG  uzatilmasi ve patojen girisi

zorlastiriimaktadir.  Ornegin,
(2015)

slrecinin kontrolli bir sekilde yapilmasinin

domates meyvesinin olgunlasma

drintn  raf  Omrini  uzatacagini  ve
¢lrimelere karsi daha dayanikli olacagini
ifade etmislerdir. Bunun igin hasat edilmis
domates meyveleri dusiik frekansh ses
dalgalar ile (1 kHz) ile 6 saat muamele
edildikten sonra oda sicakliginda 14 giin
boyunca bekletilmislerdir. Ses dalgalarina
maruz birakilan meyvelerin % 85’i yesilligini
koruruken muamele goérmeyen meyvelerin
ancak % 50 si yesilligini koruyabilmigtir. Ses
dalgalarina maruz kalan meyvelerde solunum
ve etilen hormon Uretimi kontrol meyvelerine
gore 6nemli oranda azalmis, meyvede renk ve
sertlik degisimi en az diizeye indirilmistir. Ses
dalgalarininn meyve olgunlasmasi ve etilen
Uretimi Uzerine olan etkileri etilen ile ilgili
genlerin ekspresyonu ile ortaya konmustur.
Etilen Uretiminden sorumlu genler (ACS2,
ACS4, ACO1, E4 ve E8) ve olgunlasmayi
diizenleyen genlerin (RIN, TAGL1, HB-1, NOR

ve CNR) ses dalgasi ile uyarildigini rapor
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etmislerdir.

Pinheiro ve ark. (2015) domates
meyvelerinin 45 kHz frekansta 19 dakika
muamele edildiginde renk degisiminin

yavasladigini tekstlr kaybinin azaldigini, kalite

parametrelerinin korundugunu rapor

etmislerdir.

Sonuglar

Ses dalgasi ¢esitli biyolojik islemleri ve gen
ekspresyonunu etkilemektedir. Ses dalgasi ile
hicre

icinde sinyal iletisim mekanizmasi

uyarilir, distik doz ve sirede hiicre

dayaniklihgl mekanizmasi arttirilirken, yiksek
dozda ROS olusturularak hicrenin yikimi
saglanabilir. Bu vyolla organizmada kalinti

birakmadan, organizmayl etkisiz  hale
getirmek mimkinddr.
Ses dalgasinin dozu ve siiresi arttirilarak

direkt olarak DNA’da hasar olusturmak da

mimkiindir. Boylece hedef organizmanin
daha fazla savunma metabolitlerini
uretmeden ve dolayisi ile adaptasyon

kazanmasina firsat vermeden kontrol altina
alinmasi mimkin olacaktir. Ses dalgasinin
organizmalar, ozellikle patojen

daha

detayh olarak hem biyokimyasal hem de

mikroorganizmalar, Uzerinde etkisi

molekiler dizeyde incelenerek DNA hasari
Uzerinde etkilerini konu alan c¢alismalar bu
yontemin etkinliginin belirlenmesinde énemli
bir asama olacaktir.
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Yeryiziinde dogal olarak yetisen binlerce mantar tirti bulunmaktadir. Bu tirlerden
kiiltire alinan ve Dinya’da yaygin (retimi yapilabilen mantar tirleri Agaricus
bisporus, Pleurotus spp., Lentinula edodes ve Flammulina velutipes’dir. Ulkemizde
de Agaricus bisporus’tan sonra en ¢ok (lretimi yapilan mantarlar Pleurotus spp.
tirleridir. Bu mantarlar beslenme ve insan sagligi yoniinden 6nemlidir. Ancak diger
mantarlarda oldugu gibi hasat sonrasi émiirleri kisadir. Hasat sonrasi dmriin kisa
olmasinda ve kalite kayiplarinin artmasinda sicaklik, nem ve hava ortaminin bilesimi
etkilidir. Kalite kayiplarini azaltabilmek ve muhafaza siiresini uzatmak igin farkli
muhafaza tekniklerinin yaninda kimyasal uygulamalar da kullaniimaktadir. Bu
derlemede Pleurotus spp. tiirlerinde mantarin hasat sonrasi 6mriiniin uzatilmasinda
kullanilan uygulamalarin kalite Gzerine etkisi konusunda yapilan arastirma sonuglari
dikkate alinarak degerlendirilmistir.

Anahtar Kelimeler: Mantar, Pleurotus spp., Muhafaza, Kalite

ABSTRACT

There are thousands of species of mushroom that naturally grow on the earth.
Among these, the mushroom that can be widely produced in the world are
Agaricus bisporus, Pleurotus spp., Lentinula edodes and Flammulina velutipes. In
our country, the most produced mushrooms are Pleurotus spp. after Agaricus spp.
These mushrooms are important for nutrition and human health. However, their
postharvest life is short like the other mushrooms. The short-lived postharvest life
and the increase in quality losses during the storage are caused by the
temperature, humidity and ventilation. In addition to the different storage
techniques, chemical applications are also used to reduce quality losses and
prolong storage time. In this review, the results of the research on the effect of
treatments on the quality of Pleurotus spp. species used for the extension of the
postharvest life were evaluated.

Key Words: Mushroom, Pleurotus spp., Storage, Quality
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Giris

Yenilebilir mantar tlrleri, zengin besin
icerikleri, kendilerine 6zgi aromalari ile hem taze
hem de islenmis olarak tiiketilebilen ve beslenme
biridir.
yetistiriciligi

mantar turd bulunmaktadir. Bunlardan yaygin

icin gerekli olan Urinlerden Diinya

genelinde 20’den fazla yapilan
olarak kullanilanlar arasinda ilk sirayr Agaricus
bisporus almakta, bunu Pleurotus spp., Lentinula
edodes ve Flammulina velutipes izlemektedir
(Gogavekar ve ark., 2012; Kalac, 2012).

Ulkemiz florasi da dogal olarak yetisen ve
kiltlire alinmis mantarlar yoninden zengindir ve
40tan fazla mantar tiri bulunmaktadir (Anonim,
2017). 2014 yih FAO verilerine gore, Diinya kaltur
mantari Uretimi 10 milyon ton civarindadir.
Uretimin 7.6 milyon tonu Cin’e aittir. Italya
(600.000 ton), ABD (432.000 ton), Hollanda
(310.000 ton), Polonya (254.000 ton), ispanya
(149.000 ton), Fransa (108.000 ton) ve Kanada
(102.000 ton) diger kaltlir mantar Ureticisi
Ulkelerdir (FAO, 2014). Dinya mantar ihracatinda
ise ilk sirayr 205.000 tonla Portekiz almakta, bunu
69.000 tonla da Hollanda
karsilik Dilinya’da en fazla mantar ithal eden
Ulkeler 80.000 tonla Almanya ve 44.000 tonla da
Fransa’dir (FAO, 2013).

Turkiye’de 2015 yil TUIK verilerine gére 39.400
ton kiltir mantari Giretimi yapilmaktadir (Anonim,
2015). Uretimde 20.000 tonla Antalya ilk sirada
yer almakta, bu ilimizi 6.300 tonla Burdur, 4.360
tonla Konya ve 3.295 tonla Kocaeli izlemektedir
(TOIK, 2015).  Ulkemizde kaltir
mantarlarinin ¢ok az bir kismi (2012 yili: 474 ton,
2013 yili: 301 ton) ihra¢ edilebilmektedir. Buna

karsilik ithalat miktari yillara gére 0 ve 5 ton

izlemektedir. Buna

Uretilen

arasinda degisim gostermektedir (FAO, 2013).
Ginlmuizde pek cok gida maddesi besleyici
degerinin yaninda tibbi degeri yoniinden de
degerlendirilmekte ve bir kismi fonksiyonel gida
Mantarlar da uzun
yag, karbonhidrat,

amino asit ve mineral maddeler ile koku ve tadi

olarak kabul edilmektedir.

yillardir protein, vitamin,

olusturan aldehitler, alkoller, esterler, ketonlar ve

kiikartld bilesikler yoéninden zengin olmalari
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nedeniyle fonksiyonel gida olarak da kabul
edilmektedir (Stamets, 2005; Chiron ve Michelot,
2005; Elmastas ve ark., 2007; Khan ve Tania,
2012) (Cizelge 1). oksidatif
zararlara karsi korumada etkili olan sekonder

Ayrica vicudu
metabolitler yoniinden de zengin olduklari igin
antioksidan kaynagi olarak degerlendirilmektedir.

Cizelge 1'den de gorildigi gibi, Pleurotus spp.
istiridye sapkal
lif ve

mantari beyaz
karbonhidrat,

mineraller yéniinden daha zengindir. istiridye

tirlerinden
mantara gobre protein,

mantari, besin iceriginin yani sira tibbi ozellikleri
ile de &n plana ¢ikmaktadir. Ornegin, tansiyon ve

HIV
kontrollinde,

kolestrolii  distrmede, viristiine  karsl

korumada, diyabetin karacigeri
korumada ve bagisiklik sistemini gliclendirmede
etkili

antimikrobiyal, antiviral ve antialerjik 6zelliklere

oldukga oldugu, antikanserojenik,
sahip oldugu belirtiimektedir (Wang ve Ng, 2004;
Li ve ark., 2008).

Besin ve saglik degeri yiiksek olan ve taze
olarak tuketilen mantarlarin raf émri kisadir.
Hasattan sonra 7 gin icinde hemen tiketilmesi
gerekmektedir. Hasat sonrasi omrinin duslk
olmasinda mantari fizyolojik ve mikrobiyolojik
degisimlere ve su kaybina karsi koruyan kitikula
tabakasinin bulunmamasinin ve hasat
sonrasindaki solunum hizinin yiiksek olusunun da
rolii bulunmaktadir (Villaescusa ve Gil, 2003).
Bununla birlikte mantarlarin hasat sonrasindaki
kalite 6zellikleri bazi uygulamalarla belirli dlglide
Bu

beyazlatma, yiiksek sicaklikta kapali sterilizasyon,

korunabilmektedir. uygulamalar arasinda

diuslik sicaklikta depolama, modifiye atmosferde
paketleme (MAP) ve kontrollii atmosferde (KA)
bulunmaktadir. Bunun

depolama disinda

kurutma, dondurma ve konserve yapimi
sayesinde islenmis mantar Urlnlerinin raf omri
uzatilmakta ve yil boyu tiiketimi saglanmaktadir.
Mantar vyetistiriciligi diger tarim kollarina gore
farkli 6zelliklere sahiptir. Yetistiricilik icin kontrolli
kosullara sahip ve steril odalarin bulunmasi,
mantarin yetistiriciliginin yapildigi ortamin 6zel
olarak hazirlanmasi ve steril olmasi
gerekmektedir. Hasadindan hemen sonra hizla

bozulabilen mantarlarin hasat sonrasi depolama,
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tasima, dagitim ve pazarlanmasi sirasinda sikca
sorunlar yasanmaktadir. Bu nedenle hasat ve
hasat sonrasinda kalite kayiplarinin belirlenip, bu

kayba neden olan faktorlerin arastirilmasi, uygun
teknikler kullanilarak kayip diizeyinin minimuma
indirilmesi 6nemlidir.

Cizelge 1. Agaricus spp. ve Pleurotus spp. mantarlarinin besin icerigi (Anonymous, 2016).
Table 1. Nutrient content of white mushroom and oyster mushroom

Agaricus spp. Pleurotus spp.
Besin igerigi (100 g) Beyaz sapkall mantar istiridye mantari
Nutrient content (100 g) White mushroom Oyster mushroom
Enerji (Energy) (kcal) 22.0 33.0
Su (Water) (%) 92.4 89.1
Protein (g) 3.0 3.3
Karbonhidrat (Carbohydrate) (g) 3.2 6.0
Toplam lif (Total fiber ) (g) 1.0 2.3
K (mg) 318 420
P (mg) 86 120
Mg (mg) 9 18
Na (mg) 5.0 4.9
Niasin (Niacin ) (mg) 3.6 4.9

1. Mantarlarda Hasat Sonrasi Goriilen Baslica
Kalite Kayiplarn

a. Tekstiir kaybi
Tekstir, taze mantarlarin hasat sonrasindaki
kalite parametrelerinden en 6nemlisidir. Tekstlr

kavrami, mantardaki yumusama, doku
sertlesmesi, slingerimsi yap! olusumunu kapsar.
En fazla gorilen tekstir kaybr belirtisi

yumusamadir (Gao ve ark., 2014; Jiang ve ark.,
2015). Yumusama, mantarin tlketilen kisimlari
olan sapka ve sapta su kaybi ve hiicrelerdeki
enzimatik bozulma nedeniyle ortaya ¢ikar.
Depolanan mantarlarda tekstiir kaybi olarak
doku
biyosentezinde yer alan fenil alanin amonyum

degerlendirilen sertlesmesi, lignin
liyaz (PAL), sinnamil alkol dehidrogenez (CAD) ve
peroksidaz (POD) enzim aktivitelerinin artisiyla
(lignifikasyonun) artisindan

2006).

protein ve

ligninlesmenin
kaynaklanmaktadir  (Cai ve ark,,
Ligninlesmenin artisi ile
polisakkaritlerin bozulmasi, hiflerin blziilmesi,
merkezi vakuoliin bozulmasi ve hiicreler arasi
bosluklarin artmasiyla, yenilen kisimlar
sertlesmekte ve doku slingerimsi bir hal almakta,
buna bagl olarak cigneme ve kesilme glcligu
(kayis gibi)
olmaktadir (Zivanovic ve ark., 2000; Song ve ark.,

2013).

yasanmakta, et tadi kosele gibi

b. Kararma

Mantarda diger pek ¢ok meyve ve sebze
tlrtindeki gibi enzimatik ve enzimatik olmayan
kararma gorilir. Kahverengi, siyah ve kirmizi renk
maddeleri olusumu seklinde ortaya ¢ikan enzimatik
kararma; polifenol oksidaz (PPO) enzimlerinden
tirozinaz enziminin aktif hale gegerek, baz

monofenollerin  oksitlenmesi  sonucu  olusur.
Oksitlenme sonrasi hiicre zarinin pargalanmasi ile
sapkanin batinliglu kaybolur ve kararma gorulir
1998; Nerya ve ark., 2006).
Mantardaki tirozinaz enziminin yaklasik %98-99'u
inaktif formdadir. Aktif olan %1-2’lik kisim, hasat

sonrasl yaslanma ve enzimatik kararmaya neden

(Jolivet ve ark.,

olur (Brennan ve ark., 2000).
bakteri
kaynakhdir. En sik rastlanani Pseudomonas tolaasii

Enzimatik  olmayan kararmalar

kokenli olanidir. Bakteriler mantar sapkasinin
yuzeyinde kahverengi lekeler seklinde ortaya ¢ikan
‘bakteriyel leke’ hastaligina neden olur.

Engellemek igin

2. Hasat Sonrasi Kayiplari

Kullanilan Yontemler

a. Diisiik sicaklikta depolama

Mantarlarin  hasat sonrasinda  kalitelerini

koruyabilmek amaciyla oncelikle disik sicaklikta
depolanmalari gerekmektedir. Dusitk sicaklikta
depolama solunumu vyavaslatirken, yaslanmayi

geciktirerek su kaybi ve buna baglh burusmayi
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engeller ve boylece raf dGmrini uzatir.

Taze mantarlar genel olarak 0°C'de 8-11 gin,
4°C'de 7 gun, 5°C'de 4-6 giin, 18°C’'de 1-3 giin ve
20°C'de 1-2 gilin silire ile depolanabilmektedir
(Jacobsson ve ark., 2001; Choi ve Kim, 2003;
Villaescusa ve Gil, 2003). istiridye mantarinin 0°, 4°
ve 7°C’'de muhafaza edilmesi durumunda 7 giin
sonunda CO, Uretimi sicakhgin ylkselmesi ile
artmis (20, 39.6 ve 49.2 umolCO, kg™ h), renk ve
tekstlirde dusuk sicakhklarda 6nemli bir degisim
gorilmezken, yiksek sicaklikta tekstirde bozulma
ve sapkalarda sararma gorilmistir (Villaescuse ve
Gil, 2003).

b. MAP ve KA’da depolama

Mantarlarin hassas yapilari nedeniyle hasattan
hemen sonra ambalajlanarak tiiketime sunulmasi
veya muhafazaya alinmasi gerekir. MAP ve KA'de
depolama ile distk sicaklikta depolama sirasinda
optimum bir atmosfer bilesimi saglanarak i¢ ve dig
bir
olusturuldugunda mantarin muhafaza Omrinu

ortam arasinda dinamik denge
uzatmak mimkindir. Ambalaj ortaminda (%90
nem, %1 O, %2-2,5 CO,) mantarlari 8-10 gilin siire
ile saklamak mimkin olabilmektedir (Briones ve
ark., 1993; Popa ve ark., 1999). MAP kullanimi
mantarlardaki enzimatik kararma, fermantasyon ve
diger mikrobiyolojik bozulmalari énlemede yaygin
olarak kullaniimaktadir.

Uriin  paketlemesinde kullanilan  polimerik
paketlerin (PE, PP veya PVC), paketlenen Uriinde
terleme sonucunda ortaya ¢ikan su buharini iletme
hizi disik oldugu icin, su molekillerinin ¢ogu
filmden g¢ikamaz ve paket igerisinde kalir. Bu arada
sicakliktaki az da olsa degisim sonucu, paket icinde
nem yogusmasi meydana gelir. Bunun sonucunda
depolanan mantarlarda mikrobiyal bozulma ve
yluzey kararmasi meydana gelmektedir (Ayala-
Zavala ve ark., 2008; Linke ve Geyer, 2013).
Dolayisiyla MAP depolamada kullanilan ambalaj
malzemesinin Ozellikleri muhafaza suresi Uzerinde
etkilidir.  Cizelge  2'de
muhafazasinda yaygin olarak kullanilan ambalaj

istiridye  mantari

malzemeleri ve depolama siirecinde kalite kaybina

etkileri arastirma sonuglarina dayali olarak

verilmistir.
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MAP’de
mikrobiyal gelisme engellenir ve bdylece renk daha

nem iceriginin  dlsuridlmesi ile
iyi korundugu icin raf dmri uzatilabilir (Shirazi ve
Cameron, 1992). Ambalaj icindeki nem kontrolQ,
paket icine veya paket malzemesinin yapisina nem
absorbe ediciler kullanilarak yapilabilir (Mahajan ve
ark., 2008). Bununla birlikte nem absorbe edicilerin
kullaniminda Uriinden olabilecek nem kayiplari da
dikkate alinmalidir.

Son yillarda raf émri kisa olan tirlerde gida

paketlemede nanoteknolojiden yararlanilmaktadir

(Chaudhry  ve ark.,, 2008). Uygulamada
nanoteknolojik paket olarak biyolojik film paketleri
kullanilmaktadir. Bu paketler, genellikle

biyopolimerler olarak adlandirilan yenilenebilir
biyolojik kaynaklardan elde edilmekte, malzemenin

Omrind  tamamlamasi ile  biyolojik olarak

pargalanabildikleri icin plastik ambalaj
malzemelerine kiyasla ¢evre dostu Urlnler olarak
kabul

silikat, kil ve titanyum dioksit (TiO,) paketlerin

edilmektedir. Nanofil polimerlerlerden
mekanik ve bariyer 6zelliklerini iyilestirmelerinin
yaninda gida paketlemesinde antimikrobiyal ajan,
biyosensor ve reaktif oksijen tirlerini uzaklastirma
ozellikleri de bulunmaktadir (Rhim ve ark., 2013;
Syafini ve ark., 2013). Bununla birlikte kullanilan
malzemelerin 6zellikleri mantarlarin 6zellikle renk
degisimlerini olumlu yonde etkileyebilmektedir.

bir
yontem de kontrollii atmosferde (KA) depolamadir.

Mantar muhafazasinda kullanilan diger
KA'de depolama, kalite faktorlerinin korunmasinda
etkili olmasi ve muhafazada kimyasal madde
kullanilmamasi nedeniyle mantar muhafazasi igin
de tercih edilebilecek bir yontemdir. Bugline kadar
KA’de
sonuglari,

Pleurotus turleri  kullanilarak  yapilan

depolama konusundaki arastirma
0,/CO, konsantrasyonunun %2/%3, ortam oransal
neminin %90-95 ve sicakhigin ise 0°C civarinda

olmasi ile mantarlarin 20 giliniin Gzerinde
saklanabilecegini gostermektedir (Ashm ve ark.,
2011b). KA’de depolama sirasinda agirlik kaybi ve
solunum hizi orani dismekte, buna bagh olarak
renk, koku ve duyusal kalite degerlerinin daha
yuksek ve antioksidan enzim aktivitesinde de artis

gorildigu belirtiimektedir (Li ve ark., 2013).
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Cizelge 2. Pleurotus spp. tirlerinde MAP’de depolamanin kaliteye etkisi
Table 2. Effects of MAP on quality parameters in Pleurotus spp. species

Depolama L
DepolamaSiresi
Paket tipi kosullari Storage Arastirma sonuglari
Storage ; Research results
Package type ) duration
conditions
PVC (Polivinil
klorir), ® PVC ve DYPE paketlerde O, azlig1 veya CO, fazlalig
DYPE (Dusuk O, decrease or increase CO; in PVC and LDPE
yogunluklu packages
polietilen), ® MPF paketlerde nem yogusmasi
MPF (Mikro 7 aiin Moisture condensation in MPF packages Villaescuse
performansli film) 4°C 750 <  MPF paket ici gaz konsantrasyonunu 12-15 kPa O, | ve Gil,
PVC (Polyvinyl Y ve 5 kPa CO, seklinde kullaniimasi 7 giinliik (2003)
chloride), LDPE (Low muhafazada kaliteyi koruma agisindan etkili
Density Gas concentration of 12-15 kPa O, and 5 kPa CO,
Polyethylene), was effective in terms of keeping quality on
MPF (Micro storage for 7 days in MPF package
performance film
PVC,
PE (.F’Ol.letllen)' PET R ® PET + 3 ve +5°C, renk, su kaybi, mikrobiyal gelisimi
(Polietilen 0-3°C, L s
o engelleyerek kalitenin korunmasinda etkilidir.
tereftalat) 3-5°C, 3 hafta PET + 3 and + 5 ° C are effective in keeping quality Kumar ve
PVC, PE 8-10°C 3 weeks ] . : ark., (2015)
by preventing color, water loss and microbial
(Polyethylene), PET
(Polyethylene growth.
terephthalate)
® Renk, parlaklik, sertlik gibi en iyi gorsel ve duyusal
0°C kalite kesim yapilmadan 4°C’'de depolanan
PP (Polipropilen) 4°CI 44 gin mantarlarda elde edilmistir. Lee ve ark.,
PP (Polypropylene) 44 days The best visual and sensory quality, such as color, (2012)
brightness, and firmness was obtained in
mushrooms stored at 4 ° C without cutting.
® 16 um kalinhgindaki PVC, renk degisimi, agirlik
0°C kaybi, etilen Gretimi ve solunum hizinin Aslim ve
PVC (14 ve 16 um) %90-95 ON* 10 giin yavaslatilmasinda etkili ark
PVC (14 and 16 um) 10 days 16 um thick PVC was found effective in decrease of y
90-95% RH* ) ) (2011a)
color change, weight loss, ethylene production and
respiratory rate
PVC, Polistren 2°C o PVC kaplarda kalite kayiplarindaki disis hizi,
kaplar, PE %50-55 ON 20 gln polistren ve PE kaplara gore daha yavas Bilgin,
PVC, Polystyrene 50-55% RH 20 days Decrease of quality losses in PVC containers is (2015)
containers, PE slower than in polystyrene and PE containers.
® Tim sicaklik dizeylerinde doku sertliginde artis,
Increased firmness in skin at all temperature levels,
e Sertlikle kitin ve seliloz icerigi az iliskili,
2°C malondialdehit, elektroliz sizinti orani ve toplam
4°C' fenolik icerigi ile direkt iliskili,
DYPE g° C' 18 glin Firmness is directly related to malondialdehyde, Li ve ark.,
LDPE %87.5 ON 18 days electrolysis leakage rate and total phenolic (2016)
875% RH content, with little association of chitin and
cellulose content
® Sertlikle kararma orani arasinda negatif iliski
Negative correlation between firmness and
browning rate
PE (Polietilen) kap + ® Gaz gecirgenligi dustik yogunlukta olan polimerik
polimerik film film uygulamasi 11 giinliik muhafazada kaliteyi
PE (Polyethylene) 4°C 11 giin korumada etkili Sapata ve
container + 11 days Polymeric film application with low density of gas ark., (2009)
polymeric film permeability is effective on keeping quality for 11

day storage

*ON: Oransal nem
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c. Isinlama

lyonize radyasyonla isinlama yoluyla, gidalarin
raf omri, gida kalitesini olumsuz yonde
etkilememek kosulu ile uzatilabilmektedir
(Anonymous, 2017). Gama 1sinlama, duyusal

ozelliklerde ¢ok az ya da hig¢ kayip olusturmadigi
icin, gidalarin korunmasinda birgok uluslararasi
kurulus tarafindan onaylanmistir (Anonymous,
1999).
Bununla birlikte, mikro besinlerden ozellikle de

1991; Anonymous, 1992; Anonymous,

vitaminler 1sinlamaya duyarli olabildigi igin,
isinlamada kullanilan etkili dozun belirlenmesinde
dikkatli olunmasi gerekmektedir (Kortei ve ark.,
2016).

Yapilan arastirmalar, P. eryngii'de, 1 kGy’lik
gama isinlamasinin kalite korunmasinda 4 hafta
sure ile etkili olabilecegini gostermistir (Akram ve

ark., 2012).

d. Kimyasal uygulamalar

Paketleme disinda mantarlarda enzimatik

kararmayr ©6nlemek i¢cin kullanilan kimyasal
bilesikler son zamanlarda yogun ilgi gérmektedir.
Mantarlarda muhafaza 6mrinid uzatmak amaciyla
sinnamik asit ve tlirevleri, sorbitol ve sitrik asit
kullanilmaktadir. Bu maddelerden sinnamik asit;
fenilalanin amino asidinin fenilalanin amonyum
liyaz (PAL) enzimi ile pargalanmasindan olugsan bir
fenolik asittir. Sorbitol ise, glikoz ve fruktozun
indirgenmesi ile olusan 6 karbonlu bir seker
alkoldr. Kristal yapili, renksiz bir organik asit olan
sitrik asit eksi bir tada sahiptir.

Yapilan arastirmalarda, mantarlarda sinnamik
asit ve tirevlerinin tirozinaz enzim inhiborlerine
karsi oldukca etkili oldugu ortaya konulmustur
(Shi ve ark., 2005). MAP’da nem absorbe edici
sitrik birlikte
kullaniimasi ile renk ve su kaybi 6nemli dlclide
dustrulebilmektedir. Ayni sekilde MA’de sorbitol

ve CaCly’in puskirtme seklinde uygulanmasi ile

ajan olan sorbitol ve asitin

de paket i¢ci nem yogusmasi azaltilabilmektedir.
(Anantheswaran ve ark., 1996).

Sitrik asit, gida endustrisinde 6zellikle de metal
selatlama etkisi ile antioksidanlar Gzerinde etkili
olmaktadir. Ayrica ortam pH’sini dislirdGgi icin
endlstrisinde  renk olarak

gida koruyucu
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kullanilmaktadir  (Martine ark., 2000).
Uygulamada, %0.1-1.0 (v/v) dozlari
kullanilmaktadir. Sitrik asit ile birlikte %0.1-3.0

(v/v) dozlarinda kalsiyum tozu kullanilmasi da

ve

tekstlirt korumada etkili olmaktadir (Wilkinson ve
ark., 1988; Jafri ve ark., 2013). Boylece dissal

duslik  sicaklikta
ile MA’de 15 giin

uygulamalarla  mantarlar
muhafaza edilmek kosulu
sureyle saklanabilmektedir.

Digsal uygulamada kullanilan bir diger kimyasal
madde de 1-Metilsiklopropan (1-MCP)’dir. 1-MCP,
bahce Dbitkileri Urunlerinde etilenin etk
mekanizmasini engelleyerek hasat sonrasi
kalitenin korunmasinda etkilidir. 0.3 pL L'
dozunda 1-MCP uygulamasi sonrasinda 25+2°C’de
%70-80 ON’de depolanan mantarlarda agirlik
kaybi
kararma diizeyinde azalma gorilmus ve mantarlar

ve PPO enzim aktivitesine bagh olan
bu kosulda 14 giin siire ile depolanabilmistir (Zhao
ve ark.,2014).

e. Kurutma teknigi

Mantar muhafazasinda mikrobiyal gelisme ve
su kaybini azaltma, enzimatik ve biyolojik
de

hastaliklarin sebep oldugu fizyolojik bozukluklari

reaksiyonlari  yavaslatma ve bakteriyel
engellemek ve boylece mantarin raf 6émrini

uzatabilmek amaciyla kurutmadan
yararlanilmaktadir (Kader ve ark., 1989; Kader,
1992; Roy ve ark., 1995; Salvador ve ark., 2002;
Labuza ve ark., 2007). Kurutma, diger yontemlere
gore daha basit ve pratiktir. Bu islem sonrasinda
mantarlar hava gecirmeyen torbalarda yaklasik 1
yil kadar muhafaza edilebilmektedir (Bano ve ark.,
1992; 2000).
kurutulmasinda, uygulamalari  ve
Sicakhk
uygulamasi bitiin veya dilimlenmis mantarlarin
55-65°C  sicak  hava Uflemesi  seklinde
yaptimaktadir (Eksi, 1980; Dogan ve ark., 2014).

Mantarlarin  dondurularak kurutulmasi

Rama ve John, Mantarlarin
sicaklik

dondurma teknikleri kullaniimaktadir.

islemi,
dondurulmus Griinde bulunan suyun sublimasyon
ile uzaklastirlmasi temeline dayanmaktadir.
Boylelikle mikrobiyal bozulmalarin durdurulmasi
sebebiyle yiksek kalite saglanmaktadir (Ratti,

2001).
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f. Kombine uygulamalar
Mantarlarin depolanma 6mriini artirabilmek
da
tard

amaciyla kombine uygulamalar

yapilabilmektedir.  Pleurotus ostreatus
mantarlarin  50-60°C sicaklikta kurutulmasinin
ardindan disuk dozlarda (0, 0.5, 1, 1.5 ve 2 kGy)
yapilan gama 1sini uygulamasi sonrasi PE ve PP
paketlerde paketlenmesi ile mantarlari oda
sicakhginda 12 ay slre ile depolamak mimkiin
olabilmektedir. Gama i1sini uygulamasinin 6zellikle
hastalik ve zararli gelisimini kontrol ederek raf
Omrund uzattig belirtilmistir (Kortei ve ark.,
2017).

istiridye mantarinda (Pleurotus ostreatus)
paketleme Oncesi (DYPE, YYPE, PP ve stre¢ film)
sodyum bisdlfit (NaHSO3) uygulamasinin (1000,
2000 ve 3000 ppm ) 10+2°C sicakhkta 5 glin sire
ile depolanan mantarlarda, NaHSOs ile MAP’In
birlikte kullaniminda, nem icerigi, agirlik kaybi ve
tazelik degerleri Gzerinde olumlu etkilerinin
oldugu, ancak protein igerigi, lif icerigi, renk
degerleri, sulfit kalintisi, sulfit kokusu ve tekstir
uzerinde ise etkili olmadigi belirlenmistir (Pratama
ve ark., 2013). Arastirma sonucunda 1000 ppm
NaHSOs + YYPE kaplar dnerilmistir.

Pleurotus eryngii tiiri mantarlarin 20 saat sire
ile 1 pL L™ dozunda 1-MCP uygulanmasi sonrasi
30 um kalinhgindaki PP ve MPF filmle kaplanarak
0°C’de 4 hafta sire ile depolanabilecegi, 1-MCP +
MPF film ile kaplamanin aroma, sertlik kaybi ve
rengin solmasini engelledigi belirtilmektedir (Choi
ve ark., 2012). Bu sonuglar, sertlik korunmasina
olan etkileri bilinen 1-MCP’nin mantarda da
yaygin olarak su kaybina karsi kullanilabilecegini
gostermistir.

Sonuc¢ olarak, mantarlarin kisa olan hasat
sonrasi omudrlerini, mantarlarin duslk
sicakliklarda MAP kosullarinda depolanmasiyla
uzatmak mimkin olabilmektedir. Depo 6mrindn
MAP

dolayisiyla ambalaj malzemesinin 6zellikleri 6nem

uzamasinda  kullanilacak kosullarinin,

kazanmaktadir. ileride yapilacak c¢alismalarda

cevreyle uyumlu, parcalanabilir  ambalaj

malzemeleri ile ylritilecek calismalar,

uygulamada yararh olabilecektir.

451

Kaynaklar

Akram, K., Ahn, J., Yoon, S.R., Kim, G.R., Kwon, J.H., 2012.
Quality Attributes of Pleurotus eryngii Following
Gamma irradiation. Postharvest Biology and
Technology, 66 (1): 42-47.

Anantheswaran, R.C., Beelman, R.B., Roy, S., 1996. Modified
Atmosphere and Modified Humidity Packaging of
Fresh Mushrooms. Journal of Food Science, 61 (2):
391-397.

Anonim, 2017. https://truefalseistanbul.wordpress.com.
Erisim tarihi: 05.02.2017.

Anonymous, 1991.
www.inspection.gc.ca/food/informationforconsumer
s/fectsheets/irradiation/1332.

Access date: 20.02.2017.

Anonymous, 1992. http://www-
pub.iaea.org/MTCD/Publications/PDF/te_1213_prn.
pdf. Access date: 07.01.2017.

Anonymous, 1999. https://gnssn.iaea.org. Access date:
17.03.2017.

Anonymous, 2016. https://ndb.nal.usda.gov. Access date:
28.12.2016.

Anonymous, 2017. http://www-pub.iaea.org. Access date:
01.04.2017.

Aslim, A.S., Acican, T., Ozelkék, 1.S., Soylu, M.K., Akcay, M.E.,
2011a. Farkh Modifiye Atmosfer (MA)
Uygulamalarinin ~ Kayin ~ Mantarinin  (Pleurotus

ostreatus) Hasat Sonrasi Fizyolojisi Uzerine Etkileri.
Tarkiye VI. Ulusal Bahge Bitkileri Kongresi, 4-8 Ekim,
427-428s. Sanliurfa.

Aslim, A.S., Acican, T., Ozelkék, 1.S., Soylu, M.K., Akcay, M.E.,
2011b. Kayin Mantarinin (Pleurotus ostreatus)
Kontrolli Atmosferde Muhafaza Kosullarinin Hasat
Sonrasi Fizyolojisi Uzerine Etkileri. Tuirkiye VI. Ulusal
Bahgce Bitkileri Kongresi, 4-8 Ekim, 348-3409s.
Sanlhurfa.

Ayala-Zavala, J.F., Del-Torno-Sanchez, L., Alvarez-Parrilla, E.,

Gonzalez-Aguilar, G.A., 2008. High Relative Humidity

in-Package of Fresh-Cut Fruits and Vegetables:

Advantage or Disadvantage Considering

Microbiological  Problems and  Antimicrobial

Delivering Systems? Journal of Food Science, 73 (4):

41-47.

Z., Rajaratham, S., Shashi Rekha, M.N., 1992.

Mushroom as The Unconvetional Single Cell Protein

for a Conventional Consumption. Indian Food Parker,

46 (5): 20-31.

Bilgin, S.S., 2015. istiridye Mantarinin (Pleurotus ostreatus)
Hasat Sonrasi Modifiye Atmosfer Kosullarinda Kalite
Kayiplarinin Belirlenmesi. Yiksek Lisans Tezi, Ankara
Universitesi Fen Bilimleri Enstitiisii, Ankara, 34s.

Brennan, M., Port, G.L., Gormley, R., 2000. Postharvest
Treatment with Citric Acid or Hydrogen Peroxide to
Extend the Shelf Life of Fresh Sliced Mushrooms.
Lebensmittel-Wissenshaft und Technologie, 33: 285-
289.

Briones, G.L., Varoquaaux, P., Bureau, G., Pascat, B., 1993.
Modified Atmosphere Packaging of Common
Mushroom. International Journal of Food Science and
Technology, 28 (1): 57-68.

C., Xu, C., Li, X, Ferguson, |, Chen, K., 2006.
Accumulation of Lignin in Relation to Change in

Bano,

Cai,



Akan ve Yanmaz, 2018. Harran Tarim ve Gida Bilimleri Dergisi, 22(3): 445-453

Activities of Lignification Enzymes in Loquat Fruit
Flesh After Harvest. Postharvest Biology and
Technology, 40 (2): 163-169.

Chaudhry, Q., Scotter, M., Blackburn, J., Ross, B., Boxall, A.,
Castle, L., Aitken, R., Watkins, R., 2008. Applications
and Implications of Nanotechnologies for the Food
Sector. Food Additives and Contaminants, 25 (3):
241-258.

Chiron, N., Michelot, D., 2005. Odeurs Des Champignos:
Chimie Et Role Dans Les Interactions Biotiques-une
Revue. Cryptogamie Mycologie, 26 (4): 299-364.

Choi, M.H., Kim, G.H., 2003. Quality Changes in Pleurotus
ostreatus During Modified Atmosphere Storage as
Affected by Temperatures and Packaging Material.
XXVI International Horticultural Congress: Issues and
Advances in Postharvest Horticulture, Acta
Horticulture, 12-14 December, Volume 2: pp. 357-
362, Toronto, Canada.

Choi, J.W., Jhune, J.S., Hong, Y.P., Jho, M.A,, Kim, J.K., 2012.
Effect of 1-Methylcyclopropene and Microperforated
Film Packaging on Postharvest Quality of King Oyster
Mushroom (Pleurotus eryngii). Journal of Mushroom
Science and Production, 10 (4): 191-197.

Dogan, N., Dogan, C., Hayoglu, i., 2014. Farkh Sicaklik ve

Sire Uygulamalarinin Pleurotus ostreatus (istiridye

Mantari)'un Bazi Ozelliklerine Etkisi. Harran Tarim ve

Gida Bilimleri Dergisi, 18 (4): 10-16.

A., 1980. Mantarin Gida Teknolojisinde Baslica

Degerlendirme Alanlari ve Konserveye islenmesi.

Gida Dergisi, 5 (1-2): 17-23.

Elmastas, M., Isildak, O., Turkekul, I., Temur, N., 2007.
Determination of  Antioxidant Activity and
Antioxidant Compounds in Wild Edible Mushrooms.
Jornal of Food Composition Analysis, 20: 337-345.

Eksi,

FAO, 2013. Statistical data of FAO.
http://www.fao.org/faostat/en/#data/TP. __ Access
date: 10.02.2017.

FAO, 2014. Statistical data of FAO.
http://www.fao.org/faostat/en/#data/QC. Access

date: 10.02.2017.

Gao, M., Feng, L., Jiang, T., 2014. Browning Inhibition and
Quality Preservation of Button Mushroom (Agaricus
bisporus) By Essential Oils Fumigation Treatment.
Food Chemistry, 149 (1): 107-113.

Gogavekar, S.S., Rokade, S.A., Ranveer, R.C., Ghosh, J.S,,
Kalyani, D.C., Sahoo, A.K. 2012. Important
Nutritional Constituents, Flavour Components,
Antioxidant and Antibacterial Properties of Pleurotus
sajor-caju. Jounal of Food Science and Technology, 51
(8): 1483-1491.

Jacobsson, A., Brower, J., Amos, N., 2001. Quality Changes
of Mushrooms During Storage. IV International
Conference  on Postharvest  Science, Acta
Horticulture, 28-30 June, Volume 2: pp. 745-748,
Jerusalem, Israel.

Jafri, M., Jha, A., Bunkar, D.S., Ram, R.C., 2013. Quality

Retention of Oyster Mushrooms (Pleurotus florida)

by a Combination of Chemical Treatments and

Modified Atmosphere Packaging. Postharvest

Biology and Technology, 76: 112-118.

TJ., Luo, Z.S., Ying, T.J., 2015. Fumigation With

Essential Oils improves Sensory Quality And

Enhanced Antioxidant Ability Of Shiitake Mushroom

(Lentinus edodes). Food Chemistry, 172: 692-698.

Jiang,

452

Jolivet, S., Arpin, N., Wichers, H.J., Pellon, G., 1998. Agaricus
bisporus Browning: A Review. Mycological Research,
102 (12): 1459-1483.

A., Zagory, D., Karbel, E.L, 1989. Modified
Atmosphere Packaging of Fruits and Vegetables.
Critical Reviews in Food Science and Nutrition, 28 (1):
1-30.

Kader, A., 1992. Modified Atmospheres During Transport
and Storage. ‘Postharvest technology of horticultural
crops. (Ed) A.A., Kader., Oakland, California, 85-
92pp.

Kalac, P., 2012. A Review of Chemical Composition and
Nutritional Value of Wild-Growing and Cultivated
Mushrooms. Journal of the Science of Food and
Agriculture, 93: 209-218.

Khan, M.A., Tania, M., 2012. Nutritional and Medicinal
Importance of Pleurotus mushrooms: An Overview.
Food Reviews International, 28 (3): 313—-329.

Kortei, N.K., Odamtten, G.T., Obodai, M., Wiafe-Kwagyan,
M., Addo, E.A., 2016. Influence of Low Dose of
Gamma Radiation and Storage on Some Vitamins
and Mineral Elements of Dried Oyster Mushrooms
(Pleurotus ostreatus). Food Science and Nutrition, 1:
1-10.

Kortei, N.K., Odamtten, G.T., Obodai, M., Wiafe- Kwagyan,
M., 2017. Nutritional Qualities and Shelf Life
Extension of Gamma Irradiated Dried Pleurotus
ostreatus (Jacg. Ex. Fr.) Kummer Preserved in Two
Different Storage Packs. Food Science and
Technology, 5 (1): 9-16.

Kumar, P.A., Avinash, R.A., Gol, J.B., Kumar, H.S.A., 2015.
Effect of Different Packaging Materials on Shelf Life
of Oyster Mushrooms (Pleurotus spp.). Environment
and Ecology, 33 (1): 356-361.

Labuza, T.P. and Altunakar, B., 2007. Diffusion and Sorption
Kinetics of Water in Foods. Water activity in foods,
Fundamental applications. (Ed) G.V.Barbosa-
Canovas, A.J., Fontana, S.J., Labuza, T.P., Blackwell
Publishing Ltd, Oxford, 215-238 pp.

Lee, Y.H., Lee, H.B., Jang, M.J,, Ju, Y., Jhune, J.S., 2012. Effect
of Trimming Type and Storage Temperature After
Harvest on Shelf Life of Pleurotus Eryngii. Journal of
Mushroom Science and Production, 10 (4): 198-202.

Li, Y.R,, Liu, Q.H., Wang, H.X., Ng, T.B., 2008. A Novel Lectin
with Potent Antitumor, Mitogenic and HIV-1 Reverse
Transcriptase Inhibitory Activities from the Edible
Mushroom Pleurotus citrnopileatus. Biochimica et
Biophysica Acta (BBA)-General subjects, 1780 (1):
51-57.

Li, P., Zhang, X., Hu, H., Sun, Y., Wang, Y., Zhao, Y., 2013.
High Carbon Dioxide and Low Oxygen Storage Effects
on Reactive Oxygen Species Metabolism in Pleurotus
eryngii. Postharvest Biology and Technology, 85 (1):
141-146.

Li, D., Qin, X., Tian, P., Wang, J., 2016. Toughening and its
Association with The Postharvest Quality of King
Oyster Mushroom (Pleurotus eryngii) Stored at Low
Temperature. Food Chemistry, 196 (1): 1092—-1100.

Linke, M., Geyer, M., 2013. Condensation Dynamics in
Plastic Film Packaging for Fruit and Vegetables.
Journal of Food Engineering, 116 (1): 144-154.

Mahajan, P.V., Rodrigues, F.A.S., Motel, A., Leonhard, A.,
2008. Development of a Moisture Absorber for
Packaging of Fresh Mushrooms (Agaricus bisporous).

Kader,



Akan ve Yanmaz, 2018. Harran Tarim ve Gida Bilimleri Dergisi, 22(3): 445-453

Postharvest Biology and Technology, 48 (3): 408—
414.

Martine, B., Gaelle, L.P., Ronan, G., 2000. Postharvest
Treatment with Citric Acid or Hydrogen Peroxide to
Extend the Shelf Life of Fresh Sliced Mushrooms.
LWT-Food Science and Technology, 4 (33): 285-289.

Nerya, O., Ben-Arie, R., Luzzatto, T., Musa, R., Khativ, S.,
Vaya, J., 2006. Prevention of Agaricus bisporus
Postharvest Browning with Tyrosinase Inhibitors,
Postharvest Biology and Technology, 39 (3): 272-277.

Popa, M., Stanescu, D., Heraseu, M., llie, A., Dumitreseu, R.,
Vraei, I., 1999. Some Aspects Regarding Modified
Atmosphere Packaging of Mushrooms. Agri Food
Quality 11, Royal Society of Chemistry. (Ed) Hagg, M.,
Ahvenainen, R., Evers, A.M., Tiilikkala, K. Cambridge,
UK, 229: 177-181.

Pratama, D., Suhaidi, i., Julianti, E., 2013. The Effect of
Sodium Bisulphite and Packaging Materials on
Quality of Oyster Mushroom (Pleurotus ostreatus) in
cold storage. Journal Rekayasa Pangan dan
Pertanian, 1 (3): 17-24.

Rama, V., John, P.J., 2000. Effects of Metods of Drying and
Pretreatments on Quality of Dehydrated Mushroom.
Indian Food Packer, 54 (5): 59-64.

Ratti, C., 2001. Hot-air and Frezee-drying of High Value

Foods. Journal of Food Engineering, 49: 311-319.

J-W., Park, H.-M., Ha, C.S., 2013. Bio-
nanocomposites for food packaging applications.

Progress in Polymer Science, 38 (10-11): 1629-1652.

Roy, S., Anantheswaran, R.C., Beelman, R.B., 1995. Fresh
Mushrooms Quality as Affected by Modified
Atmosphere Packaging. Journal of Food Science, 67
(2): 334-340.

Salvador, M.L., Jaime, P., Oria, R., 2002. Modeling of O, and
CO, Exchange in Modified Atmosphere Packaging of
Burlat Cherries. Journal of Food Science, 67 (1): 231-
240.

Sapata, M., Ramos, A., Ferreira, A., Andrada, L., Candeias,
M., 2009. Quality Maintenance Improvement of
Pleurotus ostreatus Mushrooms By Modified
Atmosphere Packaging. Acta Scientiarum Polonorum
Technologia Alimentaria, 8 (2): 53-60.

Shi, Y., Chen, Q.X.,, Wang, Q., Song, K.K., Qiu, L., 2005.
Inhibitory Effects of Cinnamic Acid and its Derivatives
an the Diphenolase Activity of Mushroom (Agaricus
bisporus) Tyrosinase. Food Chemistry, 92 (4): 707-

Rhim,

453

712.

A., Cameron, A.C., 1992. Controlling Relative
Humidity in Modified Atmosphere Packages of
Tomato Fruit. HortScience, 27 (4): 336—339.

Song, L., Chen, H., Gao, H., Fang, X., Mu, H., Yuan, Y., Yeng,
Q., Quan, J.,, 2013. Combined Modified Atmosphere
Packaging and Low Temperature Storage Delay
Lignification and Improve the Defense Response of
Minimally Processed Water Bamboo Shoot.
Chemistry Central Journal, 7 (1): 147-155.

Stamets, P., 2005. Notes on Nutritional Properties of
Culinary-Medicinal Mushrooms. International Journal
of Medicinal Mushrooms, 7 (1-2): 103-110.

Syafini, G.N., Zaulia, O., Aisyah, A.S., Azhar, M.N., Rohaya,

M.A., Habsah, M., Zaipun, M.Z., Tham, S.L., 2013.

Quality Maintenance of Grey Oyster Mushroom

(Pleurotus ostreatus) by Nanosilver Packaging and

Ethylene Absorbers. Acta Horticulture, Proc. 7

International Postharvest Symposium, 25-29 June,

Volume 1: pp. 1341-1346. Kuala Lumpur, Malaysia.

2015. Tirkiye istatistik  Kurumu  Verileri.
http://rapory.tuik.gov.tr/7487264643164747858922
13179.html. Erisim tarihi: 05.02.2017.

Wang, H.X.,, Ng, T.B., 2004. Purification of A Novel Low-
Molecular Mass Laccase With HIV-1 Reverse
Transcriptase  Inhibitory  Activity From  The
Mushroom Tricholoma giganteum. Biochemistry and
Biophysics Research Communication, 315 (2): 450-
454,

Wilkinson, B.H.P., Barret, S.M., Deuel, C.L., 1988. Texture
Stable Food Product. Patent Application Number:
EP19870309411, patent date: 4 May 1998.

Villaescusa, R., Gil, M.l,, 2003. Quality Improvement of
Pleurotus Mushrooms By Modified At Mosphere
Packaging and Moisture Absorbers. Postharvest
Biology and Technology, 28 (1): 169-179.

Zhao, C., Zhao, L., Pi, Y., Wu, X., Ma, F., 2014. The Influence
of Storage Quality of Pleurotus Eryngii by 1-
Methylcyclopropene Treatment. Applied Mechanics
and Materials, 675-677: 1685-1690.

Zivanovic, S., Buescher, R.W., Kim, K.S., 2000. Textural
Changes in  Mushrooms (Agaricus bisporus)
Associated  with  Tissue  Ultrastructure  and
Composition. Journal of Food Science, 65 (8): 1404—
1408.

Shirazi,

TUIK,



HARRAN TARIM ve GIDA BILIMLERI DERGISI
YAZAR REHBERI

YAZIM KURALLARI

Dergimize gonderilen makaleler Microsoft Office Word uyumlu programlarda
hazirlanmali ve Dergipark Sistemi Uzerinden online olarak Telif Hakki Devir
Sozlesmesi (tum  yazarlar tarafindan  imzalanacak) ve Makale Kontrol
Listesi (sorumlu yazar tarafindan imzalanacak) ile beraber goénderiimelidir.
Yayinlanmasina karar verilen eserlere yazar(lar)ca herhangi bir eklenti ya da ¢ikarma
yapilamaz. Makale igerisinde dergi basildigi haliyle gorinen hatalarin sorumlulugu
yazaralyazarlara aittir. Yayin Kurulu’ndan kaynaklanan basim hatalari i¢in ek duzeltme
yayinlanabilir.

Gonderilecek makaleler asagida verilen yazim kurallari gergevesinde
hazirlanmalidir. Aksi halde makaleler, degerlendiriimeye alinmadan yazara/yazarlara
iade edilebilir.

MAKALENIN iLK SUNUSU

1. Makale taslagi editore ilk gonderilirken, tim makale ¢ift satir araliginda, kenar
bosluklari; sol, sag, alt ve Ust 3 cm birakilarak, A4 (210 mm x 297 mm) formunda,
Microsoft Word programinda, Calibri yazi karakterinde, 12 punto diz metin
olarak hazirlanmalidir.

2. Her satira ardisik olarak satir numarasi verilmeli ve makalenin ilk sunumunda yazar
isimleri silinmis olmalidir.

3. Hazirlanacak olan makale metni genel olarak; Girig, Materyal ve Metot, Arastirma
Bulgulan ve Tartisma, Sonuglar, Ekler (gerekli ise) ve Kaynaklarbdlimlerinden
olugsmalhdir.

4. Basghk: Kisa ve aciklayici olmali, 14 punto ve koyu, kelimelerin ilk harfi buyuk
olmali, ortalanarak yazilmali ve 15 kelimeyi gecmemelidir. Ingilizce baglik Turkce
basligi tam olarak kargilamali, 12 punto ve koyu yazilmalidir.

5. Oz: Baslk sola yasli olmali, paragraf basinda girinti verimemelidir. Tirkce ve
ingilizce Oz/Abstract metni 10 punto olarak yaziimali ve 250 kelimeyi asmamalidir.
Tirkge Oz ve ingilizce Oz (Abstract)'in hemen altinda en fazla 5 adet anahtar
kelime bulunmalidir.

6. Giris: Bu bolumde; calisma konusu, gerekgesi, konu ile dogrudan ilgili dnceki
calismalar ve ¢alismanin amaci verilir. Bu bolimde; calismanin konusu 6zetlenmeli,
konu hakkindaki mevcut bilgi dogrudan iligkili dnceki ¢alismalarla degerlendirilmeli
ve bilgi Uretimine ihtiya¢ duyulan hususlar vurgulanip ¢alisma ile iligskilendirilmelidir.
Son olarak galismanin amaci net ve agik bir sekilde ifade edilmelidir.

7. Materyal ve Metot: Bu bdlimde; ¢alismada kullanilan canli ve cansiz materyaller,
uygulanan yontemler, degerlendirilen olgutler, uygulanan deneme desenleri veya
ornekleme yontemleri ile istatistiksel analizler gerektiginde kaynaklarla da



desteklenerek, acik ve net bicimde anlatiimalidir. Yeni veya degistirilmis yontemler,
ayni konuda caligsanlara arastirmayi tekrarlama olanagi verecek nitelikte
aciklanmahdir. Bu amagla gerektiginde alt baslk kullaniimaldir.

8. Arastirma Bulgulan ve Tartigsma: Calismada elde edilen bulgular sekil ve
cizelgeler yardimiyla ve istatistiksel analizlere dayali olarak agik ve net bir bigimde
verilmelidir. istatistiki olarak &nemli bulunan faktorler, uygulanan istatistik analiz
teknigine uygun kargilagtirma yontemi ile yorumlanarak ilgili istatistikler Gzerinde
harflendirme yapilmaldir. Ayni veriler hem grafik hem de cizelge ile verilmemeli,
konuya en uygun ara¢ secilmeli, anlatimda tekrarlayan climle ve ifadelerden
kaginilmalidir. Tartisma kisminda, uyum ve zithk agisindan onceki galigsmalarla
karsilastiriimali, doldurdug@u bilgi agigi vurgulanmali, dnceki bélimlerdeki ifadelerin
oldugu gibi tekrarindan kaginiimalidir.

9. Sonuglar: Bu bdlimde; elde edilen nihai sonuclar ve varsa 6neriler, bilime ve
uygulamaya katkisiyla birlikte kisa ve 6z olarak verilmelidir.

10. Ekler: Calismayi destekleyen kurum ve Kkuruluglar ile c¢alismaya Kkatki
saglayanlar bu kisimda ifade edilmelidir. Ayrica, makalenin lisansUstlu tezlerden
uretilip Uretilmedigi, abstract olarak kongre ve sempozyumlarda sunulup
sunulmadigl da Ekler bolumunde belirtiimelidir.

11. Makalelerde fotograf, grafik, cizim vb. “Sekil” olarak, Tablolar
ise “Cizelge” olarak ifade edilmelidir.

12. Cizelge ve Sekiller ardigik olarak numaralandiriimalidir (Sekil 1. veya Cizelge 1.).
“Sekil” ve “Cizelge” icerikleri 10 punto ile hazirlanmalidir.

13. Cizelgelerde satir ve sutun bagliklar koyu, Diger kisimlar ise normal yaziimaldir.

14. Cizelge bagliklar, cizelgenin Ustunde; sekil basliklar ise sekillerin altinda
yazilmahdir.

15. Sekil ve Cizelge basliklarinin ingilizceleri, Turkge bashgin  hemen
altinda italik olarak yazilmaldir (Makale Ingilizce olarak yaziimissa, Sekil ve
Cizelge baslhklarinin Tarkge karsiliklari yazilmalidir). Ornegin;

Sekil 1. Arastirma bahgesinde tespit edilen ortalama sicaklik, ortalama nispi nem ve
aylik yagis miktari ortalamasi degerleri (2007-2011 yillar1 ortalamast)

Figure 1. The average temperature, average relative humidity and average monthly
rainfall data detected in the research orchard (average of the years 2007-2011)

Cizelge 2. Seftali gegitlerinin 2007 - 2011 yillari arasindaki fenolojik gézlem sonuglari

Table 2. Phenological observation results of peach cultivars for between 2007 and
2011

16. Cizelge ile Sekillerin icerisinde bulunan ana parametrelerin ingilizce karsiliklari
bu parametrelerin hemen altina italik olarak yazilmalidir (Makale ingilizce olarak
yazilmissa, Sekil ve Cizelgelerin icerisinde belirtilen parametrelerin Tlrkge
karsiliklar yazilmalidir). Ornegin;



Cizelge 3. Denemede yer alan seftali ¢esitlerinin bazi pomolojik dzellikleri

Table 3. Some pomological properties of peach varieties

Cesitler Meyve agirhgi(g)| Meyve eni (mm) | Meyve boyu(mm) Cekirdek agirhg
Varieties Fruit weight (g) | Fruit width (mm) | Fruit length (mm) Kernel \(fge)ight @
Cardinal 78.19 ¢ 50.73 b 48.48 ¢ 5.06 b
Cresthaven 129.58 b 61.69 ab 59.56 b 8.3la
Dixired 218.73 a 74.37 a 76.70 a 8.24 ab

17. Makale metni ve Cizelge-Sekil icerisinde bildirilen ondalik rakamlar nokta, binlik
ayiraglar ise bosluk ile ayriimahdir. (123.87; 0.987; 1 375 000; 3 558 vb.)

18. Birimler: Makale yaziminda “Uluslararasi Birim Sistemi” (Sl)’ne uyulmalidir.
Buna gore; g/l yerine g I, mg/l yerine mg I+ ya da ppm kullaniimahdir. Yizde ile
belirtilen ifadeler aciklayici olmahdir. Ornegin; % 3 yerine % 3 (W/V), % 3 (VIV), % 3
(w/w) seklinde belirtilmelidir.

19. Kisaltmalar ve Semboller: Makale bashd ve bagliklarda kisaltma
kullaniimamalidir. Gerekli olan kisaltmalar kavramlarin ilk gectigi yerde parantez
icinde verilmelidir. Kisaltmalarda ve sembollerin kullaniminda ilgili alanin evrensel
kurallarina uyulmasi zorunludur.

20. Formiuller: Makalelerde formuller “Esitlik” olarak adlandiriimali ve italik olarak
yazilmalidir. Makalede birden fazla esitlik varsa numaralandiriimali, numara
formdllin yaninda sada dayali olarak parantez icinde gdsterilmelidir.

21. Makalenin ilk hali 25 sayfayr gegmemelidir.

KAYNAK BILDIiRiMi

Kaynak gOsterimi asagida ver verilen esaslar cercevesinde verilmelidir.

Metin igerisinde;
» Metin icerisinde kaynak gosterimi (Yazar, yil) esasina gore yapilmalidir.

» Metin icerisinde birden fazla ¢alismaya atif yapilacak ise atiflar kronolojik olarak
siralanmalidir.

> ikiden fazla yazarin bulundugu kaynaklarin gésteriminde (ilk yazarin soyadi ve
ark., yil) kurali uygulanmalidir.

> Makale ingilizce olarak yazilmissa (ilk yazarin soyadi et al.,, wil) kural
uygulanmalidir.



» Ayni yazarin ayni yila ait eserlerine atif varsa yildan sonra kiclk harfle
belirtilmelidir.

> Ornekler; (Mamay, 2014), (ikinci, 1993; Bolat, 2002), (Fidan ve Eris, 1975),
(Kashkuli and Eghtedar, 1976), (ikinci ve ark., 1995), (Mamay et al., 2015),
(Matthews ve Milroy, 2005), (Mamay, 2015a; Mamay, 2015b).

Kaynaklar Listesinde;

a. Kaynak dergi ise,

Kaynaklar alfabetik siraya gére dizenlenmeli ve kaynagdin bulundugu derginin
ismi italik yazilmahdir.

Tek yazarl

Mamay, M., 2015. Nar yaprakbiti [Aphis punicae Passerini (Hemiptera: Aphididae)] 'nin
Sanliurfa ili nar bahgelerindeki bulasiklik haritasi. Tiirkiye Entomoloji Blilteni, 5
(3): 159-166.

Iki yazarh

Mamay, M., Unld, L., 2013. Sanliurfa ili nar bahgelerinde Harnup glivesi, Apomyelois
ceratoniae Zell. (Lepidoptera: Pyralidae)’nin ergin populasyon gelisimi ve zarar
oraninin belirlenmesi. Tlirkiye Entomoloji Biilteni, 3 (3): 121-131.

ikiden fazla yazarli

ikinci, A., Mamay, M., Unli, L., Bolat, I, Ercisli, S., 2014. Determination of heat
requirements and effective heat summations of some pomegranate cultivars
grown in Southern Anatolia. Erwerbs-Obstbau, 56 (4): 131-138.

b. Kaynak kitap ise,

Metin, M., 2001. Sut teknolojisi. Ege Universitesi Basimevi, izmir, 802s.

c. Kaynak kitaptan bir bolim ise,

Storey, W.B., 1975. Figs, p. 568-589. In: J. Janick and J.N. Moore (eds.), Advances in
Fruit Breeding. Purdue Univ. Press, West Lafayette, Indiana.

Kester, D.E., Grasselly, C., 1987. Almond rootstocks, p. 265-293. In: R.C. Rom and
R.F. Carlson (eds.), Rootstocks for Fruit Crops. John Wiley and Sons, New York.

d. Kaynak, yazar bilinmeyen bir kaynak ise,



Anonim, 2005. Tereyagi, diger sut yagi esasli surulebilir Grinler ve sadeyag tebligi.
Tlark Gida Kodeksi, Teblig No: 2005/19, Ankara.

Makale ingilizce dilinde yazilmis ise Anonim yerine Anonymous yazilacaktir.
Anonymous, 2005. ........c.ceeeveeiiinnnnn.

FAO, 2015. Statistical data of FAO. http://faostat.fao.org/site/567/default.asp. Access
date: 01.01.2016.

TUIK, 2017. Turkiye istatistik Kurumu
verileri. https://biruni.tuik.gov.tr/bitkiselapp/bitkisel.zul.Erigim tarihi: 14.10.2017.

e. Kaynak; kongre / sempozyum / konferans kitabi ise,

Mamay, M., 2017. Population density of overwintering larvae of Carob moth
[Apomyelois (=Ectomyelois) ceratoniae Zell.  (Lepidoptera: Pyralidae)] in
pomegranate orchards in Southeastern Anatolia. Symposium on EuroAsian
Biodiversity (SEAB-2017), 5-8 July 2017, pp. 235, Minsk, Belarus.

Mamay, M., Dag, E., 2016. Mass trapping (kitlesel yakalama) tekniginin nar

bahcelerinde Harnup
guvesi [Apomyelois(=Ectomyelois) ceratoniae zell.(Lepidoptera: Pyralidae)]
mucadelesindeki etkinligi. 1l. International Multidisciplinary Congress of Eurasia,

11-13 July, Volume 2: pp. 36-41, Odessa, Ukrayna.

f. Kaynak web sayfasi ise,
Anonim, 2014. http://tr.wikipedia.org/wiki/Shiraz. Erigim tarihi: 15.07.2014.

Anonymous, 2017. http://bugguide.net/node/view/3/bgpage. Access date: 18.10.2017.

g. Kaynak tez ise,

Mamay, M., 2013. Sanlurfa ilinde nar bahcgelerinde Harnup glvesi [Apomyelois
ceratoniae Zell. (Lepidoptera: Pyralidae)]’'nin poptlasyon gelisimi ve bulasiklk
oraninin belirlenmesi ile mucadelesinde Ciftlesmeyi Engelleme (Mating
Disruption) Teknigi’nin Kullanilmasi. Doktora Tezi, Harran Universitesi Fen
Bilimleri Enstitisu, Sanliurfa, 146s.



YAYINA KABUL EDILEN MAKALELERIN YAZIM KURALLARI

1. Makalenin Kenar bogluklari; sol, sag, alt ve Ust 3 cm olmaldir. Sayfa yapisi A4 (21
cm x 29.7 cm) kagit ebatlarina uygun ayarlanmalidir.

2. Yayina kabul edilen makaleler, Calibri yazi karakterine gore 12 punto olarak
duzenlenmeli ve satir numaralari kaldiriimahdir. Oz ve Abstract metinleri, 10
punto (normal, diz ve ortal) yazilmadir.

3. Turkge baglik 14 punto (koyu ve ortali) kicuk harflerle (kelimenin ilk harfi bUytk)
ve diz yazilmahdir. Ingilizce baslk 12 punto (koyu ve ortall) yazilmaldir.

4. Yazar isimleri, Turkge baslik sonrasi 12 punto (koyu, ortali ve duz) ve bir bogluk
birakilarak yazilmalidir.

5. Yazar isimlerinin sonuna adres ic¢in Ust simge olarak rakam, sorumlu yazari
belirtmek igin ise * simgesi verilmelidir.

6. Adres satiri, yazar isimleri sonrasinda 1 bosluk birakilarak 10 punto (normal, diz
ve ortall) yazilmali ve adres satirnin sonuna parantez iginde
yazarinORCID numarasi yaziimalidir.

7. Adres satirlarinin altina sorumlu yazarin e-posta adresi belirtiimelidir.

8.0z ile Anahtar Kelimeler ve Abstract ile Key Words arasinda tek satir
bosluk birakilmalidir.

9. Anahtar Kelimeler ve Key Words sozclkleri paragraf yapilmadan sola yasli,
koyu, 10 punto ve tek sutun olarak yaziimalidir.

10. Sorumlu yazar e-posta adresi satiri ile Oz arasinda, Anahtar Kelimeler ile ingilizce
baslik arasinda iki bosluk birakilarak (10 punto, tek satir, diz ve tek situn)
yazilmahdir.

11. Oz, Anahtar Kelimeler, Abstract ve Key Words paragraf
yapilmadan koyu yazilmahdir. Anahtar Kelimeler ve Key Words duz ve sola dayali
yazilmahdir.

12. Key Words ile ana metin (Girig) arasinda iki satir bogluk birakilimalidir. Metin
yaziminda 12 punto Calibri yazi karakteri kullaniimalidir.

13. Metin ana baglklari 12 punto Calibri (kelimelerin ilk harfi buylk, koyu)
kullanilarak yazilmalidir. Alt basliklar 12 punto italik ve kelimelerin ilk harfi blyuk
yazilmahdir.

14. Ana ve alt basliklarda numaralandirma kullaniimamahdir. Metin ana basliklar ile
metin baslangici ve sonu arasinda 1’er bosluk birakiimalidir.

15. Cizelge basliklari, gizelgenin Ustinde; sekil basliklari ise seklin altinda 10 punto
(asih), ilk harfleri blyuk yazilmahdir. Satir araliklari 1.15 olmalidir.

16. Cizelge ve Sekillerden 6nce ve sonra bir satir bosluk birakilmahdir. Sekil ve
Cizelgelerin igerikleri 10 Punto olacak sekilde duzenlenmelidir.

17. Kaynaklar 10 Puntoile yazilmali, satir araligi 1.0 oimahdir. Kaynaklar
duzenlenirken, kaynagin ilk satiri sol bagtan baglamali diger satirlari ise 1 cmigeride
(askida) olmalidir.



18. Yayinlanmasina karar verilen eserler, sadece sekilsel olarak, yukarida yer alan

bilgiler dogrultusunda yeniden dizenlenmeli, yazar(lar)ca herhangi bir eklenti ya da
cikartma yapiimamalidir.

19. Makale icerisinde, dergi basildigi haliyle gériinen hatalarin sorumlulugu yazar(lar)a
aittir. Yayin Kurulundan kaynaklanan basim hatalari i¢in ise dizeltme yayinlanabilir.

20. Eserlerin tum sorumlulugu yazarlarina aittir. Eserler bilim etigi ilkelerine uygun
olarak hazirlanmali, gerekliyse Etik Kurul Raporu’nun kopyasi eklenmelidir.

Yazarlarin, http://dergipark.gov.tr/harranziraat web sayfasindaki Harran Tarim
ve Gida Bilimleri Dergisi’nin son sayilarinda yayinlanmis makaleleri
inceledikten sonra, makalelerini baskiya hazir hale getirmeleri dnerilir.

BASIM GIDERI VE DERGI HESAP BILGILERI

Harran Tarim ve Gida Bilimleri Dergisi'ne gonderilen makale yayina kabul
edildikten sonra, basim gideri olarak 100 TL'lik meblagin asagida belirtilen dergi
hesabina yatiriimasi gerekmektedir. Basim Ucreti, az gelismis Ulkelerden gelen
makaleler icin talep edilmeyebilir. Yatirilan ucrete ait dekont, Dergipark
sisteminden Harran Tarim ve Gida Bilimleri Dergisi’ne kullanici bilgileriyle girig
yapilarak “PDF formatinda” yuklenmelidir.

Harran Universitesi Ziraat Fakiiltesi Tarim ve Gida Bilimleri Dergisi
Tirkiye is Bankasi Harran Universitesi Subesi, SANLIURFA
Hesap No 1 6705-0010252

IBAN - TR62 0006 4000 0016 7050 0102 52


http://dergipark.gov.tr/harranziraat

TELIiF HAKKI DEVIiR SOZLESMESI

Harran Tarim ve Gida Bilimleri Dergisi Yayin Kurulu Baskanhgina

Eserin Adi:

Yazar(lar);
a) Sunulan makalenin yazar(lar)in orijinal ¢aligmasi oldugunu;

b) Tiim yazarlarin bu ¢aligmaya bireysel olarak katilmis olduklarini ve bu calisma i¢in her tiirlii
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