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Assessment of Quality of Durum Wheat Breeding Material by
Means of Mixograph Parameters

Mehmet SAHIN ~ Aysun GOCMEN AKCACIK  Seydi AYDOGAN
Siimerya HAMZAOGLU  Musa TURKOZ

Bahri Dagdas Uluslararas1 Tarimsal Arastirma Enstitiisii Miidirligi
mehmetsahin222@yahoo.com

Abstract

This study was conducted with twenty durum wheat (Triticum durum L.) genotypes (Lines 16,
cultivars 4) under rainfed conditions in 2012-2013 growing season in Konya location. Physical, chemical and
rheological analyzes of trial material were made. TKW (Thousand Kernel Weight g), PRT (Protein content
%), SDS (Sodium dodecyl sulfate sedimentation ml), CLR (Yellowness (b value)), MMT (Mixograph mixing
time min), MPH (Mixograph mixing peak height %); MRS (Mixograph right peak slope min/%), MPW
(Mixograph mixing peak weight %), MBE (Mixograph bandwith energy Nm) and MTE (Mixograph total
energy Nm) were investigated. In this study, it was obtained that the significant and positive relationships
between SDS sedimentation and MMT (p<0.01), MPH (p<0.05), MPW (p<0.05) MPE (p<0.05) MTE
(p<0.05) were significant. According to the analyses results lines 18 and 1, Eminbey variety has high quality.
The Mixograph analysis is most useful and pratical test to predict the end use quality of durum wheat in a
breeding program.

Keywords: Durum wheat, quality, mixograph, SDS sedimentation, protein

Makarnalik Bugday Islah Materyalinin Miksograf Parametreleri ile
Degerlendirilmesi

Oz

Bu c¢alisma 20 makarnalik bugday (Triticum durum L.) genotipi ile (16 hat, 4 gesit) 2012-2013
yetistirme doneminde kuru sartlarda Konya lokasyonunda yiiriitiilmiistiir. Deneme materyalinde fiziksel,
kimyasal ve reolojik analizler yapilmisti. TKW (Bin tane agirligi g), PRT (Protein miktar1 %), SDS
(Sodyum dodesil siilfat sedimantasyon ml), Renk (CLR, b sar1 renk degeri), MMT (Miksograf gelisme siiresi
dk), MPH (Miksograf pik yiiksekligi %), MRS (Miksograf sag pik egimi dk/%), MPW (Miksograf pik
genigligi %), MBE (Miksograf bant alani Nm), MTE (Miksograf toplam alan Nm) incelenmistir. Bu
¢alismada SDS sedimantasyon ve MMT (p<0.01), MPH (p<0.05), MPW (p<0.05) MPE (p<0.05) MTE
(p<0.05) degerleri arasinda pozitif ve 6nemli korelasyon bulunmustur. Analiz sonuglarina gére 18 ve 1
numarali hat ile Eminbey ¢esidinin yiiksek kaliteye sahip oldugu belirlenmistir. Makarnalik bugday 1slah
programlarinda son {iriin kalitesinin tahmininde Miksograf analizi ¢ok kullanislt ve pratik bir testtir.

Anahtar Kelimeler: Makarnalik bugday, kalite, miksograf, SDS sedimantasyon, protein

Introduction

Durum wheat is used predominantly for pasta and couscous but the use of durum
wheat in flat and specialty breads is also common in Mediterranean countries, the Middle
East, and North Africa (Boggini et al. 1995; Boyacioglu and Dappolonia, 1994). Most
durum wheat cultivar development programs focus on improving pasta-making quality, but
strategies to improve the bread-making quality may also be worthwhile because such
cultivars could be used either alone for bread production or in blends with bread wheat
flour (Boggini et al. 1995).
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The main objective of wheat breeding programmes is in terms of yield for producers
to develop stable and high-quality varieties. Wheat trade and industry is very important for
quality of wheat. Color, grain protein concentration and gluten strength are important traits
that influence end-use quality of durum wheat. Color, protein content, and gluten strength
are evaluated throughout genotype development from early generation lines to released
cultivar.

Many quality characteristics are important for the utilization of durum wheat,
particularly protein content, yellow pigment, semolina yield, rheological properties and
pasta making properties. These characteristics usually are influenced by cultivar and
interactions of cultivar and environment (Lukow and McVetty, 1991; Peterson et al. 1992).

In the pasta and bread-making industries, wheat quality is commonly determined by
evaluating its performance in food processing and by determining the cooking/baking
quality characteristics of the end product. This practice uses large amounts of raw material
(semolina and flour) and is time-consuming. Alternatively, the industry has adopted dough
rheological methods as less time- consuming means of predicting pasta-cooking and bread-
making qualities. Dough rheological methods (using the Mixograph, the Farinograph, and
the Alveograph, among others) used to measure the viscoelastic properties (strength and
extensibility) of the gluten protein correlate well with the firmness and springiness of
cooked pasta and with the loaf volume and crumb structure of bread (Pena, 2000).

The various mixograph parameters have been found to be reliable predictors of
durum wheat quality (Kovacs et al. 1993). Mixograph parameters have been considered
very useful in selecting good quality wheat lines in hard wheat breeding programmes
because they are significantly affected by the genetic effects (Ram and Mishra, 2010). The
mixograph is widely used to measure mixing properties of flours with more less samples
and in less time (Hoseney and Finney, 1974). Most rheological and sensory tests used in
industry to assess durum wheat quality are not suitable to screen hundreds of experimental
breeding lines at the segregating and the early-advanced stages, due to the limited amount
of testing sample and short testing time. The mixograph test quickly analyzes small
quantities of flour for dough gluten strength. Wheat breeders use mixograph results to
screen early generation lines for dough gluten strength.

The objectives of this research were to compare several fundamental rheological
measurements (Mixograph) developed for durum wheat for their ability and to select wheat
genotypes.

Material and Methods

Twenty durum wheat genotypes were grown according to randomized block design
under rainfed conditions in 2012-2013 growing season in Konya location. The experiment
was a randomized complete block design with 4 replications. Whole meal and refined flour
samples were obtained with a Perten 3100 mill (0.5 mm sieve) and with a Brabender Jr.
mill (70 GG sieve) Wheat samples were analyzed two replication. Protein content of the
flour was measured using a Leco FP 528 analyzer (Leco Inc, St Joseph, MI) AOAC 992.23
(Anonymous, 2009). SDS sedimentation were determined AACC 56-70, (Anonymous,
2002). Flour of color (Yellowness) values b measured with (Hunterlab mini scan XEplus).

Mixograph properties were determined according to AACC approved methods 54-
40A (Anonymous, 2002). 35-g mixograph (National Mfg. Co.Lincoln, NE) was used to
evaluate the mixing properties of flour samples. The six main characteristics of a
mixogram; MMT: Mixograph mixing time (min). MPH: Mixograph mixing peak height
(Nm). MRS: Mixograph right peak slope (min/Nm). MPW: Mixograph mixing peak
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weight (Nm) MBE: Mixograph bandwith energy (Nm), MTE: Mixograph total energy
(Nm) were used as the quality parameters.

Result and Discussion
Physical and chemical properties of durum wheat

Mean of studied traits were given in Table 1. With good quality durum wheat, the
kernels are large, amber in color, translucent in appearance, with kernel size as the best
indicator of potential semolina yield. The lowest thousand kernel weight 29.80 g, the
highest 39.60 g, average 35.68 g were determined in this study. Line 6 and Line 2 showed
highest and lowest value for thousand kernel weight .Thousand kernel weight consists of
very small and very large units would not be desirable. In this research, line 2 is set too
low.

Grain protein concentration and gluten strength greatly affect the mechanical
strength of dried pasta and the quality of cooked pasta. The lowest protein content 11.86%,
the highest 15.30%, average 13.54% were determined in this study (Table 1). Protein
content is important quality trait for using durum wheat. Protein is highly desirable in
durum wheat by pasta industrialists. Protein content is often used as a rapid estimate of
wheat quality. The unique dough forming properties of wheat flour are primarily due to its
protein constituents, especially the gluten proteins. Protein content is more informative
with regard to protein quality if the variety is known (Bagci, 1998).

Table 1. Quality characteristics of durum wheat materials

GNT TKW PRT SDS CLR MMT MPH MRS MPW MBE MTE

Linel 3380 1399 265 2245 220 82.65 16.28 10.35 128.94  409.22
Line2 29.80 1424 1250 2331 163 62.46 29.44 2.64 65.79 251.39
Line3 3520 1497 21.00 19.88 227 6431 15.57 3.29 81.77 307.24
Line4 3480 1326 19.00 20.70 212 63.45 10.89 4.07 11473  314.66

Kz 3440 13.09 1200 2396 153 63.40 29.03 2.30 61.66 246.63
Line6 39.60 1247 20.00 22,67 197 69.64 25.01 3.77 82.17 309.74
Line7 3480 1187 16.00 25.67 193 66.02 24.35 3.24 72.73 282.51
Line8 34.00 1436 18.00 2190 227 65.36 14.36 3.35 74.05 316.30
Line9 3580 1400 1350 2346 220 63.17 19.29 3.35 83.00 283.57

¢C-1 3680 1233 1650 2390 2.13 53.98 11.68 4.83 91.30 269.60
Line11l 39.60 11.87 2250 2492 3.05 7202 13.32 12.19 160.88  363.71
Line12 36.20 1484 1950 21.04 193 6221 20.88 2.55 73.14 274.35
Line13 39.40 1351 16.00 22,61 163 69.83 32.48 3.05 69.87 297.05
Line14 36.20 1452 1650 2341 216 71.20 18.65 3.52 93.72 334.91

EM 32.80 1338 2350 2371 323 74.66 12.96 8.68 17196  327.63
Line16 3540 1530 23.00 2418 585 55.80 19.09 2.46 55.22 256.53
Line17 34.80 13.97 1300 2215 141 5532 19.23 1.78 46.63 231.80
Line18 34.80 12.64 31.00 20.64 324 7570 20.40 25.15 252.68  371.28
Line19 3880 1239 17.00 21.00 221 69.37 16.68 7.06 11352  329.84

KN 36.60 1394 1650 23.08 1.68 6559 26.52 3.02 63.67 278.20
Mean 3568 1354 18.68 22,73 233 66.31 19.81 5.53 97.87 302.81

GNT: Genotypes, TKW: Thousand kernel weight (g), PRT: Protein content (%), SDS: Sodium dodecyl sulfate
sedimentation (ml), CLR: Yellowness (b Value), MMT: Mixograph mixing time (min), MPH: Mixograph mixing peak
height (%), MRS: Mixograph right peak slope (min/%), MPW: Mixograph mixing peak Weight (%), MBE: Mixograph
bandwith energy (Nm), MTE: Mixograph total energy (Nm).

KZ: Kiziltan, C-1: Cesit 1252, EM: Eminbey KN: Kunduru 1149
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Average SDS sedimentation value was 18.67 ml, the lowest SDS sedimentation
value was 12 ml, the highest SDS sedimentation value was 31 ml (Table 1). The SDS-
sedimentation test remained the best single small-scale test to screen for gluten strength
and consequently for pasta-cooking and bread-making quality in durum wheat (Pena,
2000). The sedimentation value was found to be a good predictor of the viscoelasticity of
cooked pasta (Kovacs et al., 1995). SDS Sedimentation value is an effective parameter in
predicting reological properties of durum wheat genotypes in breeding programmes

Content of yellow pigment in semolina is another important parameter determining
the pasta making potential of semolina samples. Semolina should be yellow in color and
should be as free from specks as possible, especially when used for pasta. The lowest color
(yellowness) b value was 19.88, the highest b value was 25.67, average b value was 22.73.

Reological properties of durum wheat

The Mixograph is a precision instrument for determining wheat and flour quality,
measuring and recording the resistance of dough to mixing (Sahin et al., 2011). In these
research reological properties was determined by mixograph. Gluten strength and gluten
extensibility influence both pasta-making and bread-making qualities of durum wheat.
Most rheological and sensory tests used in industry to assess durum wheat quality are not
suitable to screen hundreds of experimental breeding lines at the segregating and the early-
advanced stages, due to the limited amount of testing sample and short testing time.
Several small-scale parameters used to screen germplasm at early breeding stages are
strongly associated with rheological quality and with pasta cooking quality attributes
(Pena, 2000).

The lowest mixograph mixing time (min) (MMT) value 1.41 min., the highest value
5.85 min., average value 2.33 min. were determined. Mixograph mixing peak height (%)
(MPH) value ranged from 53.98% to 82.65% . Mixograph right peak slope (min/%) (MRS)
values lowest 32.48 min/%, highest 10.89 min/%, average 19.81 min/% were determined.
Mixograph mixing peak weight (%) (MPW) values lowest 1.78%, highest 25.15%, average
5.53% were determined. Mixograph bandwith energy (Nm), (MBE) values lowest 46.63
Nm., highest 252.68 Nm., average 97.87 Nm. were determined. Mixograph total energy
(Nm) (MTE) values lowest 231.80 Nm., highest 409.22 Nm., average 302.81 Nm were
determined (Table 1).

Table 2. Correlation coefficients between quantitative and qualitative in durum wheat parameters

MMT MPH MRS MPW MBE MTE TKW PRT  SDS

MPH -0.0213

MRS 0.3339  0.0228

MPW 0.2926  0.604** 0.2424

MBE 0.2907 0.648** 0.3862  0.9487**

MTE 0.1576  0.878** 0.4114 0.700** 0.745**

TKW -0.0049 0.0762 -0.0085 0.0270 0.0060 0.1777

PRT 0.1996 -0.2396 -0.0445 -0.3961 -0.4121 -0.2438 -0.3899

SDS 0.581** 0.580** 0.4031 0.780** 0.772**  0.739** 0.0470 -0.0504
Color(b) 0.1635 -0.0938 -0.2017 -0.1909 -0.1909 -0.2176 0.0046 -0.3136 -0.2718

**Significant at p < 0.01, *significant at p < 0.05, NS = not significant.

TKW: Thousand kernel weight (g), PRT: Protein content (%), SDS: Sodium dodecyl sulfate sedimentation (ml),

CLR: Yellowness (b Value), MMT: Mixograph mixing time (min). MPH: Mixograph mixing Peak Height (%).

MRS: Mixograph right peak slope (min/%). MPW: Mixograph mixing peak Weight (%). MBE: Mixograph bandwith
energy (Nm), MTE: Mixograph total energy (Nm).
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In this study the mixograph data demonstrate a wide variation in dough mixing
characteristics among the genotypes (Table 1). Generally, mixing characteristics of a
cultivar can be classified by mixograms on the basis of (MMT), (MPW), (MPH), (MRS),
(MBE) (MTE). The development time of a wheat flour is genetically controlled mainly by
its protein content and glutenin fraction of protein (MacRitchie, 1992; Khatkar et al.,
1996). Protein quality and quantity affect the mixing properties of wheat flours.

Matsuo et al. (1982), their study with 30 durum wheat genotypes means protein
content 14.40%, Mixograph mixing time as 1.61 min were determined. According to Pena
(2000) sedimentation test to screen for gluten viscoelastic properties was clearly
manifested. The presence of mixographic parameters in all three predicting equations
indicates that this instrument is also of great value in screening for gluten strength-related
parameters.

Conclusions

The mixograph has been used to help predicting functional dough mixing properties
of durum wheat genotypes in durum wheat breeding programs. In this study, it was
obtained that the relationships between SDS sedimentation; MMT (p<0.01), MPH
(p<0.05), MPW (p<0.05), MPE (p<0.05), MTE (p<0.05) were significant and positive
(Table 2). According to the analyses results lines 18 and 1, Eminbey variety is high quality
varieties. Mixograph useful in identifying lines with superior gluten strength and spaghetti
making quality (Joppa et al., 1983; Josephides et al., 1987).

Both the mixograph and SDS sedimentation test reliably identify strong gluten

cultivars because neither are markedly affected by environment induced changes in protein
content (Quick and Donnely, 1980; Matsuo et al., 1982).

To predict cooking quality of durum wheat pasta at the early stages of a breeding
program, rheological properties are among the most useful parameters to assess or
measure. Mixograph analysis results quickly because it is useful in breeding programs. The
results of this study indicate that there is potential to identify quality of durum wheat
genotypes by mixograph.
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ELISA-based and Traditional Diagnosis Methods for Identification of
Pseudomonas cichorii and Pseudomonas corrugata Causing Pith Necrosis
on Tomato Plants

Giil IMRiZ* Ozden CINAR?
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Abstract

Pseudomonas cichorii and Pseudomonas corrugata, the causal bacterial agents of tomato pith
necrosis, may cause severe losses on tomato worldwide. In Turkey, P. cichorii and P. corrugata were
observed on tomato in the Mediterranean Region. The typical disease symptoms of pathogens were
characterized as wilting, dark blotches on tomato stems, browning and hollowing of pith in greenhouse
tomato plants in Adana and Mersin provinces. In this study, traditional and ELISA (Enzyme-Linked
ImmunoSorbent Assay)-based methods were performed for identification of isolates obtained from
symptoms showing plants. In total, 15 of P. cichorii isolates and 1 of P. corrugata isolate were identified
according to the diagnostic tests. In addition to traditional diagnosis methods, Indirect-ELISA that was made
with pure bacterial cultures was evaluated as capable and reliable diagnosis method of rapid resulting for
both pathogenic bacteria.

Keywords: P. cichorii, P. corrugata, traditional, indirect-ELISA, diagnosis

Domateste Oz Nekrozu Etmenlerinden Pseudomonas cichorii ve Pseudomonas
corrugata’nin ELISA’ya Dayali ve Geleneksel Tam1 Yontemleri ile Teshisi

Oz

Domates 6z nekrozuna neden olan bakteriyel etmenler Pseudomonas cichorii and Pseudomonas
corrugata diinyada domates tiretiminin yapildig1 yerlerde 6nemli kayiplara sebep olabilmektedir. P. cichorii
and P. corrugata Tiirkiye’de Akdeniz Bolgesi’nde tiretimi yapilan domateslerde tespit edilmistir. Mersin ve
Adana illerindeki sera domateslerinde, patojenlerin neden oldugu hastaligin simptomlart solgunluk, bitki
govdesi iizerinde koyu renkte lekeler ve bitki 6ziinde koflasma ile karakterize edilmistir. Bu ¢aligmada,
simptom gosteren bitkilerden elde edilen bakteriyel izolatlarin tanist geleneksel ve ELISA (Enzyme-Linked
ImmunoSorbent Assay)’ya dayali tan1 yontemleri kullanilarak yapilmistir. Test sonuglarina gore 15 adet
izolat P. cichorii, 1 adet izolat P. corrugata olarak tanilanmistir. Her iki patojenin teshisinde, geleneksel tanm
testlerinin yani sira, saf bakteri kiiltiirii kullanilarak yapilan indirekt-ELISA metodu hizli sonug veren duyarli,
giivenilir metot olarak degerlendirilmistir.

Anahtar Kelimeler: P. cichorii, P. corrugata, geleneksel, indirekt-ELISA, tani

Introduction

Pseudomonas cichorii (Roberts and Scarlett) and Pseudomonas corrugata (Swingle)
are defined as pith necrosis bacterial pathogens of tomato plants (Lopez et al., 1994,
Wilkie and Dye, 1974). These pathogens cause vascular disease that can affect tomato
plants at any growth stage and in different crop systems, such as greenhouses and open
fields all over the world (Cirvilleri et al., 2008). In Turkey, the first occurrence of P.
cichorii was reported in 1985 (Demir and Giindogdu, 1988), while P. corrugata was first
reported in 1990 by Demir (1990).
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P. cichorii was originally isolated from chicory (Cichorium intybus L.) by Swingle
(1925). Afterwards, the pathogen was first isolated from tomato by Wilkie and Dye (1974).
The symptoms of pith necrosis bacteria were defined with irregular water soaked lesions
colored as dark green to brownish in 30 cm length. It was indicated that the first symptoms
frequently could be confused with “Verticillium wilt disease” and bacterial canker agent
“Clavibacter michiganense subsp. michiganense”, since vessels coloring occurred on plant,
however, the following symptoms could be distinguished obviously by browning and
hollowing of pith on tomato plants. The following symptoms was defined as necrosis
turning to dark brown and 1-3 mm dark brown spots on fruit at the point of calyx. The
morphological and biochemical features of P. cichorii were characterized as gram
negative, producing fluorescent pigment, giving hypersensitive reactions on tobacco
leaves, positive for oxidase reaction and, producing levan, producing pectolytic enzymes,
hydrolyzing the gelatin, positive for lipase, arginine dehydrolase and catalase tests.

P. corrugata was first isolated by Scarlett et al. (1978), and characterized as non-
flurescent on King’s B media, positive for oxidase reaction, giving hypersensitive reactions
on tobacco leaves, non-producing pectolytic enzymes, hydrolyzing the gelatin, positive for
arginine dehydrolase test, accumulating of poly-B-hydroxybutyrate. Since its curly growth
on Nutrient Dextrose Agar, the name of “corrugata” which means curly was given to the
bacterium and it is referred as “Pseudomonas corrugata Roberts and Scarlett”.

Gouk et al. (1989), produced polyclonal antiserum by giving the dead cells of P.
cichorii to rabbits and used it in ELISA analysis. They reported that there were no cross
reaction occurred in ELISA analysis conducted with 48 bacterial isolates belonging to
Pseudomonas, Clavibacter, Erwinia and Xanthomonas genus, hence, researchers evaluated
ELISA as more sensitive and rapid diagnosis method compared to other biochemical and
physiological ones for P. cichorii.

Fiori et al. (1983) carried on a study on identification of Pseudomonas corrugata by
ELISA method as well as morphological and biochemical tests. In their study, 3 of antisera
were used against P. corrugata isolates, 83 of isolates gave reaction against one antisera, 6
of isolates reacted against 2 antisera while 39 of isolates did not give any reaction against
any of antisera. They indicated that serological methods are not suitable for routine usage,
unless a general antigen was specified. ~ Moreover, in their study among 98 of P.
corrugata isolates, they determined more than 10 LPS (lipopolysaccharide) patterns which
were related to serological reactions. Catara et al. (1997), compared 23 different originated
P. corrugata isolates, variations in serological reactions were found in their study.

Most of the time, identification of stem necrosis-causing pathogens is difficult and
time-consuming if more than one bacterial species is associated with the disease symptom.
Even though, the result of traditional methods gives the most reliable methods, the
application of diagnostic tests, in most cases the LOPAT (L: production of levan, O:
oxidase reaction, P: soft rot in potato, A: arginin dihydrolase activity, T: hypersensitive
reaction on tobacco) tests used for identification of bacterial pathogens, takes considerable
time. Therefore, we aimed to find an alternative diagnosis method which is quick, reliable
and accurate for identification of P. cichorii and P. corrugata in this study.

Material and Methods

Isolation of the Pathogen from Infected Plant Samples and Re-isolations

Infected tomato samples were collected from greenhouses in Adana and Mersin in
the Eastern Mediterranean Region of Turkey. A small piece of infected pith was placed in
a sterile mortar and macerated in sterile distilled water with a pestle. Loopfulls of the
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suspension were streaked on plates of King's B medium. Plates were incubated at 25 °C for
48 h. Intensively growing colonies were picked from the plates and transferred to King's B
medium for purification. Tomato plants (Lycopersicon esculentum cv. H-2274) at the
three-to-five leaf stage were inoculated with bacterial suspensions at the density of ~1x10°
cfu ml™ prepared from pure strain cultures by using a sterile syringe. For positive controls
NCPPB 3802 (P. cichorii) and NCPPB 2445 (P. corrugata) from National Collection of
Plant Pathogenic Bacteria-UK, were used and sterile distilled water used as negative
control. Three tomato plants were inoculated for each bacterial strain. Plants were placed
in a mist chamber for 24 h and then incubated in a climate room at 25 °C and 70%
humidity for 15 days. Whole plants were examined by cutting them vertically after
symptom expression. Bacteria were re-isolated from infected areas.

Morphological, Physiological and Biochemical Characterization of Isolates

Strains were identified by the following tests; gram reaction using the nonstaining-
KOH method, fluorescent pigmentation, levan formation, oxidase reaction, induction of
soft rot on potato tubers, arginine dihydrolase activity, hypersensitivity test on tobacco
leaves, and production of acid from sorbitol and sucrose, and utilization of some carbon
source (Lelliot and Stead, 1987). NCPPB 3802 (P. cichorii) and NCPPB 2445 (P.
corrugata) were used as positive control.

ELISA-based Diagnosis of Isolates

Indirect-ELISA tests performed with the polyclonal antisera of P. cichorii and P.
corrugata that were developed in TUBITAK-MAM (Gebze, Kocaeli) with the framework
of TARP-2364 numbered project. It was informed that the antisera did not give cross
reaction with any bacteria of P. viridiflava, P. mediterranea, P. fluorescens, E.c. subsp.
atroseptica, E.c. subsp. carotovora, and E. chrysanthemi (Aysan et al., 2002). Isolates that
identified as P. cichorii and P. corrugata according to series of LOPAT tests were
serologically analyzed by Indirect-ELISA as well. For positive controls, NCPPB 3802 and
GSPB 2097 as reference cultures of P. cichorii were included while NCPPB 2445 and
GSPB 1224 were used as P. corrugata reference cultures. PBS was used as negative
control.

Indirect-ELISA was applied as defined by McLaughlin and Chen (1990). ELISA-
plates were coated by 100 pl of bacterial cultures (~1x10° cfu mI™) with replication for
each. The coated plates were incubated at 4 °C overnight. Plates were rinsed up three times
with washing buffer (Phosphate Buffered Saline +%0.05 Tween 20). Then 1% milk
powder in PBS was added to wells and plates were incubated at 37 °C for an hour. Plates
were rinsed up three times with washing buffer. Antisera of both pathogens were diluted at
rates (1/5000 for P. cichorii and 1/10000 for P. corrugata) specified by Aysan et al.
(2002), and 100 pl of antisera was added to each plate well. Plates were incubated at 37 °C
for an hour and then rinsing was repeated as above. 100 pl of Alkaline phosphatase
conjugated goat anti-rabbit immunoglobulin (diluted in PBS at 1/5000) was added to each
well and incubated at 37 °C for an hour. After incubation, rinsing was repeated 5 times.
Para-nitrophenyl phosphatase in substrate buffer (1mM ZnCI2, MnCI2, 0.1 M glycine, pH:
10.4) was added to wells and incubated at room temperature for 45 min. The reaction
measurements were performed at wavelength of 450 nm by a Bio-Tech ELISA-reader.
Positive reaction was evaluated by an absorbance value >2x of the negative control.
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Results
Isolation of the Pathogen from Infected Plant Samples and Re-isolations

As a result of isolations and on King’s B medium from plants showing typical pith
necrosis symptoms, non-fluorescent and fluorescent bacteria were obtained. All isolates
had similar symptom on artificially inoculated tomato stems with black blotches on stems,
browning of pith and vessels, and hollowing of the pith. Isolations were made from these
plants and re-isolates were identified by traditional bacteriological methods as well as
Indirect-ELISA technic. Totally, 14 of P. cichorii and 1 of P. corrugata isolates obtained
from tomatoes with stem pith necrosis from greenhouse tomato plants in Adana and
Mersin.

Morphological, Physiological and Biochemical Characterization of Isolates

There were non-fluorescent and fluorescent bacteria among the selected isolates.
Strains were gram-negative. None of the strains produced levan on sucrose-amended
nutrient agar. While both pathogen isolates were positive for oxidase reaction, P. cichorii
isolates gave negative results for arginine dihydrolase reaction. Both pathogen isolates
developed hypersensitive reaction on tobacco leaves in 24 h. P. corrugata isolates
produced acid from sucrose but not from sorbitol. None of selected isolates caused soft rot
in potato. In total, 14 isolates were identified as P. cichorii (MRX, MRX-sap2a, VCO1, Er-
dom, HAG-5, IT-idec, ITU-ida, ITU-6zcl, Mk-id, Mk-idc, MKk-6zt, Mk-kok, M-Adb, M-
Adf, Mcozl), while 1 isolate was identified as P. corrugata (AA4). The result of
traditionally identified isolates can be seen in Table 1.

Table 1. Traditional test results of Pseudomonas cichorii and Pseudomonas corrugata isolates obtained from
infected tomato plants

Tests

P. cichorii
(GSPB2097)

Tomato isolates
(P. cichorii)

P.corrugata
(GSPB1224)

Tomato isolate
(P. corrugata)

Levan production

Oxidase Reaction

+

+

+

+

Pectolytic Activity

Arginine
Dihydrolase

+

+

HR on
Tobacco Leaves

Fluorescent
Pigment on KB

+

Acid Production fr

om Sugar Source

Sorbitol

Sucrose
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Table 2. Reactions of isolated bacteria with indirect-ELISA (reading at At A4y wavelength) using antisera
against Pseudomonas cichorii

Isolate names 1 . 2 . Me_ans_of Results
Replications Replications Replications

PBS

(Negative Control) 0.153 0.159 0.156 i
(GPSI::E:t?gr?S 1.463 1.420 1.441 +
a'fiipcﬁoarﬁgz 1.520 1.310 1.415 .
MRX 1.064 1.219 1.141 +
MRX-sap2a 1.417 1.500 1.458 +
VCO1 1.388 1.445 1.416 +
Er-dom 1.288 1.148 1.218 +
HAG-5 0.734 0.817 0.775 +
IT-idc 1.520 1.524 1.522 +
ITU-ida 1.989 1.974 1.981 +
ITU-62zc1 1431 0.927 1.179 +
Mk-id 1.752 1.232 1.492 +
Mk-idc 1.708 1.857 1.782 +
Mk-ozt 1.720 1.717 1.718 +
Mk-kok 1.366 1.660 1.513 +
M-Adb 1.139 1.299 1.219 +
M-Adf 1.449 1.443 1.446 +
Mcozl 1.449 1.451 1.450 +

ELISA-based Diagnosis of Isolates

Indirect-ELISA method with polyclonal antisera worked successfully for diagnosis
of P. cichorii regional isolates. The average absorbance of negative control (only PBS) was
recorded with value of 0.156, and the max average absorbance was obtained from ITU-ida
named regional isolate with value of 1.981. The replication values, means of replications
and the reading results can be seen in Table 2.

For identification of P. corrugata isolates, indirect-ELISA performed with
polyclonal antiserum gave successful results. The average absorbance of negative control
(only PBS) was recorded with value of 0.121, and the max average absorbance was
obtained from AA4 named regional isolate with value of 2.924. The replication values,
means of replications and the reading results can be seen in Table 3.

Table 3. Reactions of isolated bacteria with indirect-ELISA (reading at At A4y wavelength) using antisera
against Pseudomonas corrugata

Isolate names 1 . 2 . Me_ans_of Results
Replications Replications Replications

PBS

(Negative Control) 0.120 0.122 0.121 -
GSPB 1224 2.244 2.327 2.285 +
(P. corrugata)

NCPPB 2445 2.363 2.365 2.364 +
(P. corrugata)

AA4 2.859 2.990 2.924 +
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Discussion

In this study, the diagnosis of pith necrosis pathogens “P.corrugata” and “P.cichorii”
was done by both traditional methods and Indirect-ELISA. Pith necrosis of tomato is
caused by couples of Erwinia and Pseudomonas species including P. cichorii and P.
corrugata. By traditional methods, identification of these plant pathogenic bacteria takes
quite long time. Therefore, researchers focused on finding diagnostic methods that are
quicker, reliable and capable. One of these fast identification methods is ELISA which
based on antigen and anticore relationship. Nowadays ELISA is indispensable and used
routinely for diagnosis of especially human disease. In addition to human disease, ELISA
is applied for diagnosis of plant pathogens.

Gouk et al. (1989), produced polyclonal antiserum by giving the dead cell of
P.cichorii to rabbit. The researchers detected P. cichorii by ELISA using this polyclonal
antiserum and they indicated that no cross reaction occurred with 48 bacterial isolates
belonging to Pseudomonas, Clavibacter, Erwinia and Xanthomonas genus. The antisera
that were included in this study, were produced by Aysan et al. (2002), and it was informed
that the antisera did not give cross reaction with any bacteria of P. viridiflava, P.
mediterranea, P. fluorescens, E.c. subsp. atroseptica, E.c. subsp. carotovora, and E.
chrysanthemi (Aysan et al., 2002). Janse (1987) determined the serological and
pathological features of 19 of different originated P. cichorii isolates obtained from
chrysanthemum. The researcher pointed out that the isolates were homogeneous
biochemically, whereas they were showing serotypical variations.

In serological diagnosis of bacteria, epitopes, also known as antigenic determinant, is
the part of an antigen that is recognized by the immune system, may vary in the same
genus. This can cause non-detection of different isolates belonging to the same genus by an
antiserum which developed against an isolate. Thus, Siverio et al. (1993) determined the
applicability of indirect-ELISA and indirect-IFAs (Immunofluorescence Assays) by using
3 antisera developed against 3 different isolates of P. corrugata. Since the serological
variations occurred among the 83 of P. corrugata isolates included in their study, they
strongly indicated that unless developing a general antiserum for P. corrugata, the
serological diagnosis of P. corrugata is not routinely applicable. Fiori et al. (1983),
however, identified P. corrugata by ELISA and the researchers stated that ELISA is
effective and sensitive test method for identification pathogen from both pure bacterial
culture and infected plant materials.

In serological detection methods, sometimes, false positive results can be obtained,
since cross-reactions or dead-cell recognitions by antiserum. So that, instead of using
serological methods alone, combined testing methods including streaking on
selective/semi-selective medium for identification is strongly recommended as easy,
comparatively quick and reliable methods (EPPO, 1992).

Conclusion

ELISA is an inexpensive, sensitive and rapid test, which does not require excessive
laboratory equipment and test procedures. The simplicity, speed and specificity of ELISA
make it attractive for testing a large number of field samples. Furthermore, the pathogens
can also be detected from frozen tissues as an added advantage, because collections made
over an extended period can be safely stored and tested later (Rowhani et al., 1994). The
results of the present study may suggest that polyclonal antisera specific to P. cichorii and
P. corrugata should be used for diagnosis of tomato stem necrosis in addition to
epidemiological studies of the strains of these pathogens isolated from various hosts in
different regions.
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Abstract

The aim of this work was to determine relationships between farinograph parameters and bread
volume, physicochemical traits in bread wheat flours. In this study, one hundred wheat genotypes (Triticum
aestivum L.) were grown under rainfed conditions in 2012-2013 growing season in Konya location. Physical,
chemical and rheological (farinograph parameters) analyzes of wheat samples were made and the correlation
between quality traits were investigated. In this study, it was obtained that the significant correlation between
bread volume and protein content (PRT) (p<0.01), Zeleny sedimentation (ZLN) (p<0.01), dough
development time (DDT) (p<0.01), water absorbtion capacity(WAC)(p<0.01), softening 12. minute (SFT12)
(p<0.01), farinograph quality number (FQN) (p<0.01), farinograph stability (STB) (p<0.05). The farinograph
is a widely used predictive test with which end-use quality of many genotypes can be assessed in a short
period of time in bread wheat breeding program.

Keywords: Bread wheat, quality, farinograph, protein

Ekmeklik Bugday Unlarinda Farinograf Parametreleri ile Ekmek Hacmi ve Bazi
Kalite Ozellikleri Arasindaki Iliskiler

Oz

Bu c¢aligmanin amaci ekmeklik bugday ununda farinograf parametreleri, ekmek hacmi ve
fizikokimyasal 6zellikler arasindaki iliskilerin belirlenmesidir. Bu ¢alismada 100 bugday genotipi (Triticum
aestivum L.) 2012-2013 yetistirme doneminde kuru sartlarda Konya merkez lokasyonunda yetistirilmistir.
Bugday orneklerinin fiziksel, kimyasal ve reolojik (farinograf) analizleri yapilmis ve kalite ozellikleri
arasindaki korelasyon incelenmistir. Bu ¢aligmada ekmek hacmi ile protein orani (PRT) (p<0.01), Zeleny
sedimantasyon (ZLN) (p<0.01), hamur gelisme siiresi (DDT) (p<0.01), su absorbsiyon kapasitesi (WAC)
(p<0.01), yumusama derecesi 12. Dk (SFT12) (p<0.01), farinograf kalite numarasi (FQN) (p<0.01),
farinograf stabilite (STB) (p<0.05) arasinda 6nemli korelasyon tespit edilmistir. Ekmeklik bugday islah
programlarinda genotiplerin son kullanim kalitesinin kisa siirede tespit edilmesinde farinograf testi yaygin
olarak kullanilmaktadir.

Anahtar Kelimeler: Ekmeklik bugday, kalite, farinograf, protein

Introduction

Bread-making quality increases linearly with increasing protein content within a
cultivar, but for a given protein content, bread-making quality differences among wheat
cultivars are largely a function of the qualitative nature of the gluten proteins, which
affects their rheological properties (Khatkar et al., 1995). Protein content and quality are
important in bread making. The protein content constitutes an important characteristic to
consider for further evaluation of flours quality. However, the calculation of the crude
protein content does not give any indication about the quality of proteins. DDT, STB,
ZLN, WAC analysis gives an idea of the quality of protein. Protein quality is not a simple
concept. What constitutes superior protein quality varies depending on the type of end
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product being made and the processed to obtain that product. Protein quality is generally
considered by processors to be synonymous with dough strength, with baking quality being
to ultimate test. Typically, several methods of assessing protein quality are used. Dough
strength measurements provide a means of predicting the suitability and performance of
flour for particularly end product. Some common predictor of dough strength include
gluten index and empirical rheological tests such as farinograph, extensograph and
alveograph provide some information on dough extensibility as well as on overall strength
(Carson and Edwards, 2009).

The farinograph has been a standart tool of the cereal chemist for many years, giving
information concerning absorbtion and mixing characteristic of flours. With the
introduction of new short-time baking processes the baker has an increasingly wider range
of methods available to him, and the cereal chemist must be able to determine the
suitability of a particularly flour for a variety of different processes (Tanaka and Tipples,
1969). Dough development time, used as an indicator of mixing requirements, the
farinograph at which the dough reaches maximum consistency. In cereal technology,
wheats that have long dough-development times are considered to be strong (Bushuk et al.,
1969). The variation in dough rheology and bread making performance between wheat
cultivars is largely determined by differences in protein quantity and composition
(Pomeranz, 1988; MacRitchie, 1992).

The aim of this work was to determine relationships between farinograph parameters
and bread volume, physicochemical traits in bread wheat flours.

Material and Methods

One hundred bread wheat genotypes were grown according to randomized block
design with three replication under rainfed conditions in 2012-2013 growing season in
Konya location. Grains from each cultivar were milled to an aproximately 65% extraction
rate using a Brabender Quadrumat Junior mill after being conditioned to 15% (w/w)
moisture level overnight. Protein content of the flour was measured using a Leco FP 528
analyzer (Leco Inc, St Joseph, MI) AOAC 992.23 (Anonymous, 2009). Zeleny
sedimentation were determined according to ICC standard number:116 (Anonymous,
1981). Bread making were determined basic straight dough bread baking method according
to AACC 10-09 (Anonymous, 2002), Farinograph properties were determined according to
AACC approved methods 54-21 (Anonymous, 2002) with 50 g mixing bowl (Brabender
AT model 50). DDT: Farinograph development time (min), WAC: Water absorbtion
capacity (%), STB: Farinograph stability (min), SFT12: Farinograph softening degree,
FQN: Farinograph quality number.

Result and Discussion

Experimental measurements to evaluate the quality of flour in the kneading process
were performed using a Brabender farinograph, version AT. This instrument allows
classifying the flour tested by measuring not only its gluten strength but also the hydrating
power of the flour. Farinograph also allows measuring the water absorption capacity of
flours. The reological data, Table 1 shows farinograph characteristics, protein contents,
Zeleny sedimentations and loaf volumes. The farinograph development time is the amount
of time it took to mix the dough to optimum development. The dough development time
(peak time) is an indication of protein quality stronger flours normally require a longer
development time do weaker flour. In this study, the lowest farinograph development time
(min) (DDT) value was 1.35 min., the highest value was 12.17 min., average value 4.22
min. was determined. In this study conducted on bread wheat flours showed significiant
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correlations for bread volume (p<0.01)with both farinograph development time. In addition
to between DDT protein content, Zeleny sedimentation, STB, FQN positive and significant
(p<0.01), SFT negative significant (p<0.01) correlation coefficient were determined.

DDT important parameter has been observed for estimating the quality of the protein.
Dough development time (DDT) and stability value are indicators of the flour strength,
with higher values suggesting stronger doughs(Wang et al., 2002).

Table 1. Quality characteristics of bread wheat materials

Sample

Traits Mean Std. Dev Minimum Maximum
Number
PRT 100 12.46 1.94 8.43 16.63
ZLN 100 6.64 11.20 20.00 66.00
DDT 100 4.22 1.88 1.35 12.17
WAC 100 61.76 3.94 54.80 68.40
STB 100 6.687 3.55 0.50 16.11
SFT12 100 100.99 55.89 0.000 264.00
FQN 100 86.87 39.12 24.00 200.00
Bread W 100 144.64 4,94 128.60 155.10
Bread V. 100 422.15 62.50 315.00 585.00

PRT: Protein content (%), ZLN: Zeleny sedimantation (ml), DDT: Farinograph development time (min). WAC: Water
absorbtion capacity (%), STB: Farinograph stability (min), SFT12: Farinograph softening degree (farinograph unit FU),
FQN: Farinograph quality number (mm), Bread W: Bread weight (g), Bread V: Bread volume (cm?).

Water absorption is the amount of water required by a given weight of flour to yield
dough of given consistency. The usually accepted consistency corresponds to a curve that
centers on the 500 BU line. Farinograph water absorption is mainly influenced by the
properties of flour main components, gluten and starch. Farinograph absorption correlated
also with dough stability. High water absorption is desirable. High water absorption,
combined with low degree of softening indicates good quality flour, whereas a high water
absorption combined with a high degree of softening indicates poor quality flour. The
water absorbtion value ranged between 61.76% to 68.40%.

Positive and significant (p<0.01) correlation were determined between WAC and
bread volume, bread weight, protein content, Zeleny sedimentation. This was consistent
with the results of (Sahin et al., 2011), they reported in their study made with bread wheat
the lowest farinograph water absorption value; 52.6, the highest value; 63.1, the average
value; 70.8 were found. They determined significant positive correlation between
farinograph water absorption and bread volume.

Table 2. Correlation between farinograph parameters and flour charecteristics

Traits PRT ZLN DDT WAC STB SFT12 FON Bread W.
ZLN 0.539**

DDT 0.489** 0.642**

WAC 0.720** 0.238*  0.290**

STB 0.188 0.492** 0.568** 0.0610

SFT12 -0.276** -0.527** -0.548** -0.0918 -0.714**

FON 0.324** 0.600** 0.788** 0.1008  0.830** -0.772*

Bread W. 0.1244 -0.0800 0.0277  0.362** -0.0149 0.0181  -0.0382

Bread V.  0.560** 0.407** 0.400** 0.374** 0.240* -0.451** (.358** -0.0934

*p<0.05 **:p<0.01 significant PRT: Protein content (%) ZLN: Zeleny sedimantation (ml), DDT: Farinograph
development time (min). WAC: Water absorbtion capacity (%), STB: Farinograph stability (min), SFT12: Farinograph
softening degree (Brabender unit BU), FQN: Farinograph quality number (mm), Bread W: Bread weight (g), Bread V:
Bread volume (cm®).

16 |Sayfa



Aydogan et al. | 3 (1):14-18, 2015

Farinograph stability time (STB) is correlated with flour strength. Long stability
times are generally more suited for variety bread production and often require longer
mixing times. The farinograph stability value ranged between 0.50 min. to 16.11 min.
Avarage farinograph stability time was 6.68 minute. Significant correlations have found
that between STB and bread volume (p<0.05). STB is an influential parameter in
predicting gluten strength. Aydogan et al. (2012), stated that the value of farinograph water
absorption; 56.40% to 64.20%, STB; 1.40 min.to 4.65 min., development time; 2:15 min.
to 4:25 min. were found in a study. They determined significant relationships between the
rheological properties. As shown in Table 1, the mean values of farinograph softening
degree (SFT12), farinograph quality number (FQN) were 100.9 BU 86.8 mm respectively.
We found a significant negative correlation between SFT12 and PRT(-0.276**); ZLN(-
0,527**) bread V (-0.451**). The higher values of stability time 16 min and lower degree
of softening 20 BU were given by normal milling of wheat Gemmeiza 11 (El-porai et al.,
2013). Bread volume showed significant correlation with all studied features. Most
rheological and sensory tests used in industry to assess bread wheat quality are not suitable
to screen hundreds of experimental breeding lines at the segregating and the early-
advanced stages, due to the limited amount of testing sample and short testing time.
Several small-scale parameters used to screen germplasm at early breeding stages are
strongly associated with rheological quality and with bread making quality attributes.

The mean value of PRT in our research was 12.46%, lower than that of bread wheat
in the worldwide collection (14.5%) (Bordes et al.2008) and of North Dakota wheat in the
U.S. (14.7%) (Underdahl et al., 2008), protein content is important quality trait for using
bread wheat. Protein content can vary greatly in wheat from as low as 6% up to nearly
20%. The level depends on wheat class, soil fertility of the growing region and
enviromental conditions. Wheat protein content is an important consideration in baking
and in the production of pasta and noodles. All other factors being equal, higher protein
wheat has higher water absorbtion capacity and greater loaf volume potential and is
reported to have better quality(Carson and Edwards, 2009). The importance of protein
content in evaluating wheat as a commodity derives from the fact that the total protein
content can be related to aspects of end use quality (Mills and Bekes, 2009).

The mean value of ZLN in our research was 36.64 ml, The Zeleny sedimantation
volume of wheat is a rough measure of gluten strength. It is defined primarily by protein
quality and strongly influenced by protein content and by environmental effects. The
statistical relationships between the protein content of wheat flour and the Zeleny
sedimentation volume were found positive and very strong (with p<0.01) (Hruskova and
Famera, 2003).

Conclusions

The results of these studies showed that farinograph traits (water absorption, dough
development time, farinograph stabilite, farinograph quality number) protein and Zeleny
sedimentation were affected bread volume. There was wide variation in dough rheological
properties and flour quality traits among 111 bread wheat varieties. Zeleny sedimentation
value and farinograph traits was strongly correlated with the bread volume, indicating that
it could be used as a primary indicator for dough rheological property evaluation. The
dough rheological properties of wheat genetic resources in Turkey have greatly improved
from 1980. Therefore flour quality and protein content, has markedly improved. Future
studies should be focused on these issues increasing demand for wheat quality.
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Oz

Herbisit, pestisit, deterjan ve sivi/kati giibrelerde kullanilan yiizey aktif madde (YAM) tarimsal
alanlara girerek kiiltiir bitkilerinde birikim ve iiriin {izerinde etkiler olusturmaktadir. Birgok YAM genelde
inert ve bitkiye toksik olmamakla birlikte kullanilan konsantrasyon c¢ok 6nemlidir. Planlanan c¢alisma,
anyonik, katyonik, ve iyonik olmayan YAM’lerin, domates bitkisinin (Lycopersicon esculentum L.) kuru
agirhigina etkilerini belirlemek amaciyla gerceklestirilmigtir. Deneme tesadiif parselleri deneme desenine
gore 3 tekrarlamali olarak serada kurulmustur. Topraklara, 180 mg N kg™ azotlu (Amonyum Nitrat, %26 N)
ve 100 mg P kg™ (Triple Siiperfosfat, %42-44 P,0s) fosforlu giibre uygulanmistir. Anyonik, katyonik ve
iyonik olmayan YAM 0, 180, 360, 540 ve 720 mg kg™ diizeylerinde fide dikiminden sonra uygulanmus ve 50.
giinde hasat yapilmistir. Anyonik YAM bitki kuru agirhigini azaltirken (P < 0.01), katyonik YAM artirmig (P
< 0.05), iyonik olmayan YAM’mn etkisi ise onemli olmamustir. Bitki kuru agirligindaki azalma kok
bolgesinde besin maddesi alimindaki sikintilardan (anyonik YAM), kuru agirliktaki artis ise uygulama
dozuna da bagl olarak besin aliminin desteklenmesinden (katyonik Y AM) kaynaklanabilir.

Anahtar Kelimeler: Anyonik, katyonik, iyonik olmayan yiizey aktif maddeler, domates (Lycopersicon
esculentum L.), sera

The Effects of Different Surfactants on the Growth of Tomato Plant

Abstract

The surfactants used in herbicide, pesticide, detergent and liquid/solid fertilizers accumulate on cultur
plants and affect the products by reaching to the water sources and agricultural areas. Although many
surfactants are inert and non-toxic against plants, used concentration is very important. The planned study
was fulfilled for the purpose of determining the effects of anionic, cationic and nonionic surfactants on the
dry weight of plant (Lycopersicon esculentum L.). The study was established according to randomized plots
experiment design with three repetitions in greenhouse pots. Nitrogenous fertilizer, 180 mg N kg™
(Ammonium Nitrate, 26% N) and phosphorus fertilizer, 100 mg P,0s kg™ (Triple Superphosphate, 42-44%
P,Os) were applied. Anionic, cationic and nonionic surfactants were applied in the concentration of 0, 180,
360, 540 and 720 mg kg™ after planting seedlings in tomato. The plants were harvested on the 50. day.
Anionic surfactants caused decreasing on the dry weight (P < 0.01) of plant while cationic surfactants caused
increasing on the dry weight (P < 0.05) of plant. Nonionic surfactants did not importantly affect the dry
weight of plant. It is considered that increases and decreases on the dry weight of plant occur due to the
troubles on absorption of nutrients in the root zone (anionic surfactants) and the support of absorption of
nutrients in the rhizosphere (cationic surfactants).

Keywords: Anionic, cationic, nonionic surfactants, tomato (Lycopersicon esculentum L.), greenhouse
Giris

Insanlarin diinyaya hakim olma istekleri dogal dengeyi etkiler, hizli sanayilesme,
gelisen teknoloji ve antropojenik kaynakli atiklar ¢evre kirlenmesinin temel nedenleri
arasindadir. Cevre sorunlar1 sanayilesmenin baslangici ile son otuz yildan beri insanligin

giindeminde belirgin bir bigimde yer almaktadir. Cevre sorunlarinin giderimi ya da kontrol
altina alinmast multidisiplinli bir yaklasimi gerektirmektedir. Deterjanlarin, tarimsal
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girdilerin (herbisit, pestisit, sivi/kati gilibreler) yapisinda bulunan YAM’ler yogun
kullanimlar ile cevresel kirliligi yaratan bilesikler (Matthew and Jones, 2000) olarak
dogada bulunmaktadirlar. YAM’ler, nem arttirici, seyreltici, emulsifiyer, kopiirtiici,
bakteri engelleyici ve korozyon belirteci amaciyla katki maddesi olarak kullanilmaktadir
(Salager, 2002; Liu, 2014). Tarimsal girdilerden herbisit ve pestisitlerin terkibinde, yaprak
yiizey alaninda daha fazla sivi tutmada sivi giibrede kullanilmaktadirlar (McFarland,
2005). YAM’ler genelde inert ve bitkiye toksik olmamakla birlikte kullanilan
konsantrasyon ¢ok onemlidir. Yiiksek konsantrasyonlar bitki gelisimine olumsuz etkilerde
bulunmakta (Yang, 2008), gercken adjuvantlarin uygun olmayanlar1 veya yiiksek dozlarda
kullanilmalar1 da bitkilerin zarar gérmesine neden olmaktadir (Czarnota and Thomas,
2013). Toprak tamponlama kabiliyeti yiiksek olan bir ortamdir. Bu 6zellik kirleticiler s6z
konusu oldugunda problem olmakta ¢ilinkii kirletici yogunlugunun ortamda artmasi ve
toksik etkilerin ortaya ¢ikmasina vesile olmaktadir. Topragin kil fraksiyonu ve organik
maddesi tarafindan adsorplanan YAM’ler su gecirgenliginin azalmasina neden olmakla
(Renshaw ve ark., 1997) birlikte YAM kalintilarinin topraktan uzaklastirilmasinin da ¢ok
zor oldugu bildirilmektedir (Peters et al., 1992). Kirlilikle miicadelede belirlenmis strateji
ekolojik yaklasim esasli yonetim, 6nleme ve engelleme, kontrol altina alma, iyilestirme ve
restorasyon ile izleme ve degerlendirme (Zalewski and Lotkowska, 2004) olarak
belirlenmistir. Son yillarda yapilan g¢alismalarla ¢evresel kirliligin nedeni olan anyonik
YAM’lerin sivi, yart sivi ve kati ortamlardan uzaklastirilmasi ile ilgili metotlar
caligilmaktadir. Ciinkii bunlar yasayan organizma igin gevresel bir tehdit olmakla birlikte
diger kirlilik olusturucu organik ve inorganik etmenlerin parcalanarak ¢evreye yayilmasina
neden olmaktadirlar (Cserhati et al., 2002). Domatesin olgunlagsmasinda yiizey aktif
maddeli ve yiizey aktif maddesiz Ethephon uygulamalarinin kiyaslandigi calismalarda
1000 mg L™ Ethephon uygulamasinin renk degisikligini hizlandirdig1 ancak 12 giin sonra
farkin ortadan kalktigi, surfactan uygulanmis Ethephon uygulamasinda (%1 Dytrol) renk
degisiminde hafif bir gecikme olustugu bu nedenle YAM’siz uygulamanin onerildigi
belirtilmistir (Moura et al., 1997). Atiklarla topraga ilave olan YAM’ler 3 mg kg™
seviyesine kadar ulasabilmekte, oksijenli toprak ortamlarinda bozunmadan dolay1 linear
alkylbenzene sulphonates riskinin bu sartlarda yetisen bitkilerde diisiik oldugu ancak alkyl
phenol ethoxylates’in bozunmasi ile ilgili yetersiz olan bilgiler gelecekte bu maddenin
durumu hakkinda soru isaretleri olusturmaktadir (Matthew and Jones, 2000). Patates
tarlalarindaki yabanci otlart kontrolde Iran’da metribuzine ve paraquat kullanimi yakma
yontemi ile kiyaslandiginda alevde yakma yabanci ot miicadelesinde digerlerinden daha
basarili olmaz iken patateste verim daha fazla olmustur (Shimi, 2000). YAM’lerin gelisen
teknoloji ile insan yasamindaki bircok faaliyette etkin kullanimi sonucu, birikimini ve
diger kirlilik etmenlerine etkilerini ortaya ¢ikarmaktadir. Kirliligi kontrol metotlarinin
calisilmas1 ve diinyanin tarimsal kaynakli besinlerine etkilerinin ortaya konulmasi da
kacinilmaz olmaktadir. YAM’ler 06zelliklerinden dolayr kullanilan ancak olumsuz
etkilerinin de takip altinda tutulmasi ve kontrollii kullanilmas1 gereken kimyasallardir.
Calismada temel YAM’lerden olan anyonik, katyonik ve iyonik olmayan 6zelliklere sahip
tic farkli YAM kullanilarak sera sartlarinda killi tinli biinyeye sahip toprakta domates
bitkisinin kuru madde kapsamina etkileri incelenmistir.

Materyal ve Metot

Denemede kullanilan materyaller

YAM ozellikleri; Linear Alkyl Benzene Sulfonic Acid, LABSA (anyonik), en biiyiik
hacimli, diisiik maliyetli, diiz zincirli, biyolojik parcalanabilme o6zelligi olan iyi
performansli hidrofilik ve hidrofobil grup igeren anyonik bir YAM’dir (Chemicalland21,

20|Sayfa



Yurdakul ve ark., / 3 (1):19-25, 2015

2014). Quaternary Ammonium Compounds (katyonik), bakteri, viriis ve funguslara kars1
anti-mikrobiyal ozelliklerinden dolayr kullanilmakta; plastik, kauguk ve seramik gibi
plastik gesitleri i¢erisinde ¢ok az zararli etkiye sahip katyonik YAM’dir (Cross and Singer,
1994). Alkyl Polyglycol Ether (iyonik olmayan), asidik ve alkalin ortamda kararlidir ve
sinerjik etkilerinden dolay1 anyonik ve katyoniklerle birlikte kullanilan bir maddedir. Genis
bir kullanim alan1 mevcuttur. Iyonik olmayan YAM nin se¢iminde hipofilik/lipofilik denge
onemlidir. Bu dengenin emiilsifiyon giicli, deterjan kopiik ¢oziiniirliigiinde Onemi
bulunmaktadir (Elementis, 2014). Denemede test bitkisi olarak, Falcon ¢esidi domates
(Lycopersicon esculentum L.) kullanilmustir.

Analiz yontemleri

Arastirmada kullanilan toprak ornekleri, Jackson (1962) tarafindan bildirildigi gibi
0-20 cm derinlikten 6zel yapilmis piring alasimli bir kiirek ile alinmis, bez torbalara
konularak seraya nakledilmis, kurutulmus, elekten (4 mm) gegirilmistir. Laboratuvarda
toprak tepkimesi, saf suyla hazirlanan doygun toprakta cam elektrotlu pH-metre ile toplam
tuz, suyla doygun topragin elektriksel iletkenliginin iletkenlik aletiyle oOl¢iilmesiyle,
yarayisli potasyum, ekstrakt ¢ozeltisi olarak 1 N NH4OAc (pH 7.0) kullanmak ve ekstrakta
gegen potasyumu alev fotometresi ile Olgerek tayin edilmistir (Richards, 1954). Tarla
kapasitesi, topraklarin 1/3 atmosfer basing altinda tutabildikleri su miktar1 olarak, solma
noktasi 15 atmosferdeki su tutma kapasitesi (Anonim, 1954) olarak bulunmustur. Biinye
(kum, silt ve kil) hidrometre yontemine gore (Bouyoucos, 1951) bulunmus, kirec,
Scheibler kalsimetresi (Martin and Reeve, 1955) kullanilarak, organik madde, modifiye
Walkley-Black (Walkley and Black, 1934) yontemine gore tayin edilmistir. Yarayigh
fosfor, ekstrakt ¢ozeltisi 0.5 M NaHCOj3 (pH 8.5) olan Olsen et al. (1954) tarafindan
gelistirilen yontemle saptanmistir. Calisma tuzsuz, hafif alkalin reaksiyonda (pH 7.87),
organik madde ve fosforu diisiik, kire¢ ve potasyum kapsami fazla olan killi tinli biinyeli
toprakta gergeklestirilmistir (Cizelge 1).

Cizelge 1. Topragin bazi fiziksel ve kimyasal 6zellikleri

Tarla Solma Top. Organik
kap. Nok. tuz madde
Kum Silt Kil Field Wilting  Total Kire¢, Organic P,Os K,O
Mevki Sand Silt Clay capacity Point salt CaCO;  matter pH (kg (kg da
(Location) (%) (%) (%) (%) (%) (%) (%) (%) da™) )
Hafif
Yorumlar - - - Tuzsuz Fazla Orta alkalin Az Fazla
Incek 333 299 36.8 32.7 16.9 0.08 20.3 2.1 7.8 2.7 84.6

Denemenin kurulmas

Deneme tuzsuz, hafif alkalin reaksiyonda (pH 7.87), organik madde ve fosforu
diisiik, kire¢ ve potasyum kapsami fazla olan killi tinli biinyeli toprak ile tesadiif parselleri
deneme desenine gore 3 tekrarlamali olarak serada her saksiya kuru agirlikga 2500 g
toprak olacak sekilde saksilarda kurulmustur. Domates fidelerinin saksilara dikiminin
yapildig1 giin her iic YAM uygulamasi da 0, 180, 360, 540 ve 720 mg kg™ seviyelerinde
bir defada topraklara uygulanmistir. Topraklar tarla kapasitesine gelene dek sulanmiglardir.
Topraklara Amonyum Nitrat (%26 N) giibresi ile 180 mg N kg™ ve Triple Siiper Fosfat
giibresi (%42-44 P,0s) ile 100 mg P kg™ uygulanmustir. Bitkiler siirekli takip edilmis ve
dikimden itibaren 50 giin sonra, toprak hizasindan paslanmaz c¢elikten yapilmis makasla
hasat edilerek, saf su ile yikanmus, 65 °C’de hava sirkiilasyonlu firinda sabit agirliga kadar
kurutulmus ve kuru agirlik degerleri alinmistir.
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Bulgular ve Tartisma
YAM uygulamasinin domatese etkisi

Artan diizeylerde anyonik, katyonik ve iyonik olmayan YAM’ler fide olarak
dikilmis domates denemesi topragina uygulanmistir. Deneme sonucunda elde edilen bitki
kuru agirlik degerleri Cizelge 2’de verilmistir. Anyonik YAM uygulamalar1 bitki kuru
agirliginda siddetli bir azalmaya neden olmustur. Kontrol konusundan ortalama 4.69 g
saks1™ kuru agirlik elde edilirken, uygulanan YAM seviyesi yiikseldikce bitki kuru agirlik
miktarlar1 azalmustir. En yitksek uygulama seviyesinde (720 mg kg™) bitki kuru agirhig
ortalama 1.25 g saksi™ seviyesine (-%73.35) diismiistiir. Katyonik YAM uygulamalari
arttikca bitki kuru agirlik degerleri de artmistir. Kontrol konusunda bitki kuru agirlig
ortalama 4.50 g saksi® olurken, 720 mg kg katyonik YAM uygulamasmin
gerceklestirildigi seviyede bitki kuru agirlign 5.47 g saksi™ seviyesine (%21.55) ulasmustr.
Iyonik olmayan YAM uygulamalarinda bitki kuru agirliklari ilk dozdan baslayarak &nce
artmis, son dozda ise azalmistir.

Cizelge 2. Artan seviyelerde bitkiye uygulanan YAM’lerin bitki kuru agirligina etkileri (g saks1™)

Dozlar Anyonik Katyonik Iyonik Olmayan
(Anionic) (Cationic) (Nonionic)
(Dozes)
(mg kg™ Ort.* Ort. Ort.
9Kg 1 2 3 (Awrg)) 1 2 3 (Awrg) 1 2 3 (Avrg)
0 548 425 434 4.69 401 363 45 4.05 3.79 427 5.05 4,37

180 3.13 313 3583 3.26 541 41 544 498 486 46 407 451

360 241 22 188 2.16 502 545 472 506 429 445 6.04 493

540 119 137 127 1.28 505 546 4.73 508 409 516 615 513

720 087 183 1.06 1.25 6.90 519 431 547 470 4.07 5.00 459

Ort.*; Ortalama, "Avrg: Average

YAM etkisinin istatistiksel degerlendirmesi

Deneme topragina artan diizeylerde uygulanan anyonik ve katyonik YAM bitkinin
kuru agirliklarina 6nemli diizeyde etkide bulunmustur. Bu etki anyonik YAM’da azalma,
katyonik YAM’da bir miktar artis olarak kendini gostermistir. Uygulamalar ve kuru agirlik
arasindaki iligkinin denklemi siras1 ile anyonik YAM’de; y = —0.0049x + 4.3013 (R? =
%86), katyonik YAM’de ise y = 0.0016x + 4.3407 (R* = %29) olarak bulunmustur.
Korelasyon katsayilar1 anyonik YAM i¢in r = —0.928, P < 0.01, katyonik YAM igin ise r =
0.539, P<0.05 olmustur. Iyonik olmayan YAM uygulamalar1 bitki kuru agirhk
degerlerinde Onemli bir etkide bulunmamistir (Sekil 1). Katyonik YAM ve bitkiye
etkilerine ait ¢ok detayl calismalar olmamakla birlikte, domates bitkisinde katyonik YAM
uygulamasinin bir miktar artis gdstermis olmasinin uygulanan konsantrasyon ile ilgili
olabilecegi ¢iinkii YAM’lerin uygun dozlarda kullanilmasinin &zelliklerinden kaynakli
bitki besin maddelerinin aliminda olumlu sonuglar yaratabilecegi veya indirekt etkilerinden
dolayr iyilestirme gergeklestirdikleri diisliniilmektedir. Nitekim bu sonu¢ Onceki
calismalarda da teyit edilmektedir. Soyle ki; domates ve elmanin kiitikulasinin biitylime ve
gelisim diizenleyici oksini (1-naphthol) sorplama katsayis1t artan YAM uygulamalar ile
once artmis sonra aniden diismiistiir. Domatesin anyonik YAM (sodium dodecylbenzene
sulfonate) hassasiyeti yiikksek bulunurken elmada ayni durum gozlenmemistir. Katyonik
YAM (cetyltrimethylammonium bromide) diisiik kritik misel konsantrasyonuna ve daha
hizli bir sorpsiyon katsayisi diisiisine neden olmustur. Iyonik olmayan YAM
(polyoxyethylene (20) sorbitan monolaurate (Tween 20) her iki bitkinin kiitikulasinin
gelisim diizenleyici (naphthalene) sorpsiyonunda etkisiz olmustur (Li et al., 2009).
Domatesin olgunlagmasinda YAM’li ve YAM’siz ethephon uygulamalarinin kiyaslandigi
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caligmalarda 1000 mg Lt Ethephon uygulamasinin renk degisikligini hizlandirdigi, ancak
12 giin sonra farkin ortadan kalktigi, YAM uygulanmis ethephon uygulamasinda (% 1
Dytrol) renk degisiminde hafif bir gecikme olusturdugu, bu nedenle YAM’siz
uygulamanin 6nerildigi belirtilmistir (Moura et al., 1997). Tiretilmis denklemlerle yapilan
calismada YAM orani1 (%89 ve %75) ve herbisit (glyphosate ve metsulfuron) oraninin
etkileri kiyaslandiginda, domateste kuru agirlik veriminde sprey hacminin énemli olmadig:
ama herbisit ve YAM oraninin énemli oldugu belirtilmistir (Ray et al., 1999).
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Sekil 1. Artan seviyelerdeki YAM ile bitki kuru agirlig1 arasindaki iligkiler

Sonuclar

Caligmada anyonik YAM bitki kuru agirliginda siddetli bir azalmaya neden
olmustur. Kontrol konusundan elde edilen ortalama 4.69 g saksi™ kuru agirlik 720 mg kg™
uygulama seviyesinde 1.25 g saksi™ seviyesine diismiistiir. Katyonik YAM uygulamalar
arttikga bitki kuru agirlik degerleri de artmistir. Kontrol konusunda bitki kuru agirhig
ortalama 4.50 g saks1™ olurken, 720 mg kg™ YAM uygulamasi gergeklestirildiginde 5.47 g
saksi™ seviyesine ulasmistir. Her iki uygulamada istatistiki olarak énemli bulunmustur.
Iyonik olmayan YAM uygulamalarinda bitki kuru agirlik degerleri ilk dozdan baslayarak
once artmis, son dozda ise azalma olmus, istatistiksel olarak Onemli bulunmamustir.
Calisma sonuclarina gore, anyonik YAM’nin domates bitkisinin gelisimini olumsuz
etkiledigi bunu kok bolgesinde besin maddesi aliminda sikintilar yasanmasi suretiyle
gerceklestirdigi soylenebilir. Uygulanan katyonik YAM konsantrasyonu bitkide toksik
seviyeye ulasmamigtir. Katyonik YAM uygulamalarinin bitkinin kuru agirliginda artis
gerceklestirdigi, bitki besin maddesi gibi davrandigi ancak bunu besin maddelerinin
topraktan alimina katki saglayarak ve rizosfer bolgesindeki besin maddesi yarayishiligini
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arttirmak suretiyle yaptig1 disiiniilmektedir. Cok farkli girdilerle toprak ve sulara
ulasabilen YAM’lerin bitki yetistirme ortamlarindaki bitkiye etkileri, kirlenmis ortamlarin
tyilestirilme metotlar1 hatta tiiketilen besinlerin insanlara ve hayvanlara etkileri bu bakis
acist ile sorgulanmalidir. Ekolojik yaklagim ve kirliligi 6nleme, olusmus noktalarda kontrol
altina alma takip edilmeli kontrolsiiz desarjlara izin verilmemelidir.
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Oz

Bu calismanin amaci, Dogu Akdeniz Gegit Kusagi Tarimsal Arastirma Enstitiisi Midirligi
tarafindan tescil ettirilen pamuk c¢esitlerinin, yorede iiretimi yogun olarak yapilan ilgelerdeki benimsenme
durumunu, giftcilerin tohum temini ile ilgili karsilagtiklari sorunlari, pamuk g¢esitleri konusunda
yararlandiklar1 bilgi kaynaklarimi1 belirlemek ve enstitiiniin gelistirdigi tohumlar1 benimseyen ve
benimsemeyen ¢iftcileri sosyal-ekonomik ozellikler ve iletisim davraniglart bakimindan karsilagtirmaktir.
Arastirmanin katilimcilart pamuk iiretiminin en yaygin olarak yapildigi koylerden isletme biiylikligi ol¢iitii
ve tesadiifi tabakali 6rnekleme metoduna gore segilen 127 ¢iftciden olusturulmustur.

Arastirma bulgular yorede kullanilan toplam pamuk tohumunun %17.3iinlin Dogu Akdeniz Gegit
Kusagr Tarimsal Aragtirma Enstitiisi Miudirligi tarafindan tescil edilen cesitlerden olustugunu
gostermektedir. Enstitii tarafindan gelistirilmis pamuk cesitlerinin benimsenme oranmnin oldukca diisiik
kaldig1 aragtirmada, benimseyen ve benimsemeyen giftciler arasinda sosyoekonomik 6zellikler ve iletisim
davraniglar1 bakimmdan 6nemli farkliliklar bulunmustur.

Arastirmada Dogu Akdeniz Gegit Kusagi Tarimsal Arastirma Enstitiisii Miidiirligii tarafindan tescil
edilmis cesitlerin giftciler tarafindan kullanimini artirmak i¢in egitim ve yayim faaliyetlerinin diizenli olarak
yapilmast ve ¢iftcilerin yeniliklerin yararlarindan haberdar edilmesi gerektigi sonucuna varilmistir.

Anahtar Kelimeler: Pamuk, yenilik benimseme, Kahramanmarag

Adoption and Diffusion of Some Cotton Varieties Developed by The East
Mediterranean Cross Region Agricultural Research Institute

Abstract

The main purpose of this study was to determine the adoption status of cotton varieties developed by
East Mediterranean Cross Region Agricultural Research Institute in intensive cotton production areas of
Kahramanmarag province. The specific objectives included to determine seed providing problems
encountered by farmers, sources of cotton seeds information, and socioeconomic and information seeking
behavior differences between adopters and non-adopters.

Participants were a stratified sample of 127 farmers drawn from intensively cotton producing areas of
Kahramanmaras province considering the total area of production by each farm.

Research findings showed that 17.3% of total cotton seeds used in the area provided from East
Mediterranean Cross Region Agricultural Research Institute. This finding verified that adoption rates of
cotton seed varieties in the region was quite low. There were significant differences between adopters and
non adopters in terms of socioeconomic characteristics and information seeking behavior.

It was concluded that in order to increase the adoption rate of cotton seeds developed by East
Mediterranean Cross Region Agricultural Research Institute, extension education activities must be
continuously developed and farmers are needed to be informed about the relative advantages of innovations.

Keywords: Cotton, adoption of innovations, Kahramanmaras
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Giris

Toplumlarin giderek artan ve g¢esitlenen gida maddesi taleplerinin karsilanmasi, milli
gelir, ihracat ve istihdama olan katkisi, biyolojik cesitlilik ve ekolojik dengeye etkileri
nedeniyle tarim, tim {lkeler icin ¢ok Onemli bir sektordiir (Yilmaz ve ark., 2006).
Diinyadaki hizli niifus artisina baglh olarak, bazi iilkelerde goriilen ve gelecekte diger
iilkelerde de ortaya ¢ikma riski bulunan aglik sorunu, toplumlar tedirgin etmektedir. Bu
tedirginlik, verimsiz kabul edilen topraklarin da {iretime agilmasini ve mevcut ekilebilir
alanlarda iiretimi artiric1 yeni tekniklerin uygulanmasini beraberinde getirmistir (Bayrag ve
Yenilmez, 2005).

Tiirkiye ekonomisinde de 6nemli bir yer tutan tarim sektdriinde verimliligi artirma
cabalarinda aragtirma kurumlarinin rolii biiyliktiir. Gorevi bilgi liretmek olan arastirma
kurumlari, trettikleri bu bilgileri yayim kuruluslar1 araciligiyla iireticilere iletmektedirler.
Ureticiler-Yayim Kuruluslari-Arastirma Kurumlari, tarrm sektdriinde dolayisiyla iilke
ekonomisinde biiylik bir yer tutmaktadir (Armagan, 1993). Tarimsal aragtirmalar sonucu
gelistirilen yiiksek verimli bitki tiirleri ve gesitleri, hayvan irklari, bakim ve besleme
metotlart ve bir¢ok tarim teknolojisi ¢iftgilerin kullanimina sunulmus ve birim alan ve
hayvandan elde edilen verimlerde 6nemli artislar olmustur. Biitiin bu gelismeler kirsal
alanda yasayan ve gecimini tarimsal faaliyetlerden saglayan halkimizin daha yiiksek ve
istikrarli gelir elde etmesine ve dolayisiyla refah artisina katki saglamistir. Ancak diinyada
ve bulundugumuz cografyada meydana gelen dogal, ekonomik ve sosyal gelismeler
tarimsal arastirmalara daha ¢ok onem vermemiz gerektigini ortaya koymaktadir. Dogal
olarak diinya niifusu giderek artmakta ve bu niifusun yeterli ve dengeli beslenmesi énemli
bir sorun olarak karsimiza c¢ikmaktadir. Her ne kadar gelismis iilkeler boyle bir sorunu
daha az hissetseler de bir¢ok Asya ve Afrika lilkesinde halen devam eden aglik ve
beslenme sorunlar1 énemli boyutlardadir.

Ulkemizin sahip oldugu tarimsal alanlardan ve dogal kaynaklardan en uygun bir
sekilde yararlanmasi, mevcut niifusumuzun gida maddeleri ihtiyaclarinin karsilamasi ve
dogal kaynaklar1 gelecek nesillere verimli bir sekilde devretmesinde, tarimsal arastirmalara
yapilacak yatirimlarin biiyiik 6nemi vardir. Iklim ve dogal kosullar itibariyle tarimsal
tiretimde iiriin cesitliligi ve kalitesi yoniinden biiyiik bir potansiyele sahip olan tilkemizin,
bu potansiyelden yararlanmasi kuskusuz tarimsal aragtirmalara agirlik verilmesi, aragtirma
sonucunda yararlig1 kanitlanmis tekniklerin uygulamaya konmasi ve kirsal alana yayilmasi
ile miimkiin olacaktir.

Tirkiye’de resmi kurumlarca yiiriitiillen tarimsal arastirma c¢alismalar1 ¢ogunlukla
Gida Tarim ve Hayvancilik Bakanli§i Tarimsal Arastirmalar ve Politikalar Genel
Miidiirliigiine baglh arastirma enstitiileri tarafindan yiiriitiilmektedir. Tarimsal Aragtirmalar
ve Politikalar Genel Miidiirligii’niin gorevleri asagidaki gibidir (Kocgak ve ark., 2008).

1. Tarim ve hayvancilik konularinda her tiirlii arastirmalar yapmak,

2. (Gida standartlar1 ve kalite kriterlerini tespit etmek, yeni tesisler kurmak ve gida
konularinda arastirmalar yapmalk,

3. Bitkiler ve iirlinlerinde meydana gelen hastaliklar, zararli canlilar ve yabanci otlarla
ilgili aragtirmalar yapmak,

4. Hayvan hastaliklarinda kullanilan as1, serum, biyolojik ve kimyasal maddeler ile
koruma ilaglarini, bunlarin bilesimine giren etkili ve yardime1 maddelerinin norm
ve Ozelliklerini tespit etmek ve bu hizmetleri yerine getirmek icin arastirmalar
yapmak,

5. Hayvanciligin ve su iriinlerinin gelismesini saglamak ve bu istikametteki
caligmalar1 yonlendirmek gayesi ile uygulama arastirmalar1 yapmak, yaptirmak,

6. Veterinerlik konularinda arastirmalar yapmak.
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Dogu Akdeniz Gegit Kusagi Tarimsal Arastirma Enstitiisii Miidiirliigii, Gida Tarim
ve Hayvancilik Bakanligi Tarimsal Arastirmalar ve Politikalar Genel Miidiirliigiine bagl
olarak calismakta ve agirlikli olarak Kahramanmaras ve civarinda faaliyet gostermektedir.
Bu bolge Dogu Akdeniz ge¢is havzasinda bulunmasindan dolayi, farkli iklim sartlarina
uygun cesitler ilizerinde arastirmalar yapilmakta elde edilen basarili sonuglarin giftgiler
tarafindan benimsenmesine c¢alisilmaktadir. Bu ylizden ylriitilen arastirmalarin
belirlenmesinde, bolge ¢iftgilerine yarar saglayan ve pratikte uygulanabilir 6zelligi bulunan
konulara oncelik verilmektedir. Enstitii tarafindan yapilan 6nemli 1slah ¢aligmalarinin
basinda, pamuk, kirmizibiber, fasulye, nohut ve bugday gibi {iriinler gelmektedir. Bu
calismada Dogu Akdeniz Gegit Kusagi Tarimsal Arastirma Enstitiisii Miidiirligi
tarafindan tescil edilen ve Tiirk tarimina sunulan pamuk ¢esitlerinin yore ¢iftcisi tarafindan
benimsenme durumlari incelenmistir. Arastirmanin amaglari sunlardir:

1. Pamuk iiretiminin yogun olarak yapildigi ilceleri ve bu ilgelerdeki ciftgilerin
sosyoekonomik 6zelliklerini belirlemek,

2. Pamuk tiretimi ile ilgili bazi uygulamalar hakkinda bilgi vermek,

3. Cifteilerin iletisim davranislarini belirlemek,

4. Aragtirma Enstitlisii tarafindan tescil edilen pamuk c¢esitlerini benimseyen ve
benimsemeyen ¢ift¢ileri sosyoekonomik 6zellikler bakimindan karsilastirmak,

5. Arastirma Enstitiisii tarafindan tescil edilen pamuk cesitlerini benimseyen ve
benimsemeyen ¢ift¢ileri iletisim davraniglar1 bakimindan karsilagtirmak.

Bu calisma sonuglarinin bdlgede tarimsal yeniliklerin ve modern teknolojilerin kirsal
alana yayilmasi ve ciftciler tarafindan benimsenmesi igin yiiriitiilecek ¢esitli programlar
icin yararlt bilgiler saglayacagi diisiiniilmektedir. Arastirma bulgular1 ayrica yayim
elemanlari, arastirmacilar ve politikacilar i¢in yararli bilgiler igermektedir.

Materyal ve Metot

Bu caligmanin ana materyalini, Kahramanmaras ilinde pamuk tiretimin yogun olarak
yapildigr Tiirkoglu ve Pazarcik ilgelerinden tabakali ornekleme yontemiyle secilen
ciftgilerle yiliz ylize yapilan anketlerden elde edilen bilgiler olusturmustur. Ayrica
Kahramanmaras Tarim 11 ve Ilge Miidiirliikleri, Ziraat Odalar1 ve KSU Ziraat
Fakiiltesi’nden elde edilen bilgilerle veri tabani genisletilmistir. Arastirmada izlenen
yontem asagida aciklanmustir.

Ornek koylerin segiminde gayeli érnekleme yontemi kullamlmistir. Bu amagla 1l
Gida Tarim ve Hayvancilik Miidiirliigii ve Ilce Miidiirliiklerindeki elemanlarm yardimiyla,
Tiirkoglu ve Pazarcik ilgelerinde pamuk iiretiminin en yogun olarak iretildigi tiger koy
belirlenmistir. Bu se¢imde ilgeyi sosyo-ekonomik agidan temsil edebilme, ilce merkezine
olan yakinlik ve uzaklik, tarimsal potansiyel ve niifus durumu olgiitleri de géz oniinde
bulundurulmustur. Bu hususlar dikkate alinarak Tiirkoglu il¢esinde il¢eyi temsil edebilecek
ekim alanlarina sahip ve arastirma konusu iiriinlerin yetistirildigi Cobantepe, Sekeroba ve
Cakallihasanaga koyleri; Pazarcik ilgesinden de Cinarli, Doganlikarahasan ve Cennetpinari
koyleri secilmistir.

Arastirma alan1 olarak secilen toplam 6 kdyde faaliyet gosteren biitiin ¢iftciler ana
kitleyi olusturmus ve ana kitle biiyiikliigii 1040 ciftci olarak belirlenmistir. Ana kitledeki
biitiin ¢iftgilerin isim listesi ve arazi biiyiikliikleri Ciftci Kayit Sistemi (CKS)’den elde
edilmistir. Incelenen isletmeler arazi biiyiikliigiine bagli olarak tabakalandirilmigtir. Arazi
biiyiikliigii 1-50 da, 51-100 da, 101-150 da ve 151 da ve daha fazla arazi olmak iizere 4
tabakaya ayrilmigtir. Arastirmada Ornege giren ¢ift¢i sayisi tabakali tesadiifi 6rnekleme
metoduna gore asagidaki formiil yardimiyla bulunmustur (Yamane, 2001).
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n= NzNhSE 2_ez
CNPD?+)N,SETT

n = Ornege girecek denek sayis,

N = Ana kitlede bulunan giftci sayisi,

Nh = Her bir tabakadaki ¢iftci sayisi,

Sh = Her bir tabakadaki standart sapma,

D? = Arzu edilen varyans

e = Ana kitle ortalamasindan izin verilen hata miktari,

t = Izin verilen giivenlik sinirinin t dagilim tablosundaki degeri

Bu formil yardimiyla ornek biiyiikliigii 130 olarak hesaplanmistir. Eksik ve
hatalardan dolay1 3 anket inceleme dis1 birakilarak veri analiz islemi 127 anket formu
iizerinden yapilmistir. Ornekte belirlenen ¢iftcinin bulunamamasi veya anketi yanitlamay1
reddetmesi olasiligi géz oniinde bulundurularak yedek denekler de belirlenmistir. Buna
gore 4 tabaka olusturulmus ve bu tabakalardan isletme biyiikligii 1-50 dekar olan
tabakadan 47 (%37.0), 51-100 dekar olan tabakadan 44 (%34.6), 101-150 dekar arasi olan
tabakadan 14 (%11.0), ve 151 dekardan fazla olan tabakadan 22 (%17.3) ciftci ile anket
yapilmustir.

Arastirmada veri toplama amaciyla hazirlanan anket ii¢ kisimda ele alinmistir.
Birinci kisimda sosyal ve ekonomik o6zellikler, ikinci kisimda pamuk {iretimi ile ilgili
sorular ve ii¢lincii kistmda denekleri iletisim davraniglari ile ilgili sorulara yer verilmistir.
Arastirmada kullanilan anket formu konuyla ilgili yurt i¢i ve yurt disi1 ¢caligsmalarin yani sira
arastirma bolgesinin tarimsal 6zellikleri géz onilinde bulundurularak hazirlanmistir. Sorular
teknik olarak agik ve kapali uglu olarak diizenlenmistir. Tarim isletmelerinden toplanan
veriler i¢in Oncelikle kod plant hazirlanmig. Daha sonra veriler bu plana gore SPSS
istatistik paket programi kullanilarak degerlendirilmistir. Veri degerlendirmede kullanilan
istatistiksel yontemler arastirmanin amaclart dogrultusunda segilmistir. Bu baglamda
aragtirmanin ilk dort amacini gergeklestirmek i¢in frekans, yiizde ve standart sapmadan
olusan tanitict istatistikler kullanilarak gerekli tablolar olusturulmus ve arastirmanin
besinci amacini gergeklestirmek igin t-testi uygulanmastir.

Arastirma Bulgulan

Arastirmanin birinci amaci deneklerin sosyo-ekonomik 6zelliklerini belirlemek olup
bu amagla toplanan veriler Cizelge 1°de verilmistir. Cizelgeden deneklerin yariya yakin
kisminin (%41.7) 41-50 yas araliginda oldugu ve %80’den fazlasinin 40 yas tizeri oldugu
gorilmektedir. Biitiin deneklerin ortalama yas1 47.93 olarak hesaplanmistir. Egitim durumu
bakimindan deneklerin biiyiik bir c¢ogunlugu (%88.2) ilkokul mezunu olup %6.3’0
okuryazar degildir. Lise mezunu olanlarin oranmi %3.9 iken {iniversite mezunu olanlar
%1.6’da kalmistir. Medeni durum acisindan deneklerin %86.6’sinin evli, %8.7’sinin
bekar, %4.7’sinin ise bosanmis ya da esi 6lmiis oldugu saptanmistir. Sulu arazi miktar
bakimindan deneklerin %37.0’sinin 1-50, %34.6’smin 51-100, %11.0’inin 101-150,
%17.3’lniin ise 151+ kategorisine giren sulu araziye sahip olduklar1 ve ortalama sulu arazi
miktarinin ise 113.63 dekar oldugu saptanmistir. Sahip olunan parsel sayilar
incelendiginde deneklerin %55.9’unun 1 parsel, %18.1’inin 2 parsel, %26.0’sinin ise 3
veya daha fazla parsele sahip oldugu goriilmiis ve bolgedeki ortalama parsel sayisi ise 2.14
olarak hesaplanmistir.

Cizelgeden deneklerin %94.5’inin  herhangi bir kooperatife iiye olmadigy,
%98.4’liniin ¢ift¢i kayit sistemine kayitlt oldugu, %96.9’unun kdy yonetimine katilmadigi,
%95.3’1iniin banka veya kooperatif kredisi kullanmadigi, %86.6’sinin son yillarda herhangi
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bir tarimsal yatirim yapmadigr goriilmektedir. Son olarak gelir diizeyi bakimindan
deneklerin %35.4°1 kendilerini diisiik, %49.6’s1 orta, %15.0’1 de yiiksek gelir grubunda
gormektedir.

Cizelge 1. Sosyo-ekonomik dzellikler

Sosyo-ekonomik Ozellik Say1  Yiizde  Sosyoekonomik Ozellik Say1  Yiizde
Yas Kooperatif Uyeligi
22-40 (1) 23 18.1 Evet 7 5.5
41-50 (2) 53 41.7 Hayir 120 945
51+ (3) 51 40.2 TOPLAM 127 100.0
TOPLAM 197 100.0 Ciftci Kayit Sistemine Kayit
Durumu
Egitim Evet 125 98.4
Okur-yazar degil (1) 8 6.3 Hayir 2 1.6
[Ikdgretim mezunu (2) 112 88.2 TOPLAM 127 100.0
Lise mezunu (3) 5 3.9 Koy Yonetimine Katihm
Yiiksekokul ve liniversite (4) 2 1.6 Evet 4 3.1
TOPLAM Hay1r 123 96.9
Medeni durum TOPLAM 127 100.0
Evli 110  86.6 Banka veya Kooperatiften
Kredi Alma
Bekar 11 8.7 Evet 6 4.7
Bosanmis-esi 6lmiis 6 4.7 Hayir 121 95.3
TOPLAM 127 100.0 TOPLAM 127 100.0
Sulu Arazi Varhg (Dekar) Tarmmsal Yatirnm Yapma
Durumu
1-50 47 37.0 Evet 17 134
51-100 44 34.6 Hayir 110 86.6
101-150 14 11.0 TOPLAM 127 100.0
151+ 22 17.3 Gelir Diizeyi
Toplam 127 100.0 Diisiik 45 354
Arazi Parsel Sayisi Orta 63 49.6
1 71 55.9 Yiiksek 19 15.0
2 23 18.1 TOPLAM 127 100.0
3+ 33 26.0
TOPLAM 127 100.0

Aragtirmanin ikinci amaci bolgede pamuk tohumu c¢esidi ile ilgili temel bilgileri
saglamak olup bu amacla toplanan veriler Cizelge 2’de verilmistir. Cizelgeden ciftcilerin
%36.6’s1inin Maras, %31.9’unun Beyaz Altin, %22.4’{ Ersan ve %8.3 {iniin Sayar ¢esidini
tercih ettigi goriilmektedir. Kullanilan tohumlugun yeni gelistirilen ya da geleneksel olma
ozelligine gore tercih edilme durumu incelendiginde deneklerin %61.4’iliniin geleneksel ve
%38.6’smin ise yeni gelistirilen cesitleri tercih ettigi goriilmektedir. Tohumlugun temin
edilme yerleri bakimindan ilk siray1 9%25.2 ile tliccarlar almakta, bunu sirasiyla %22.0 ile
ciftcinin kendi tohumlugu ve %17.3 ile Dogu Akdeniz Gegit Kusagi Tarimsal Arastirma
Enstitiisii izlemektedir. Ureticilerin biiyiik ¢ogunlugu (%63.8) pamuk iiretiminde tohumluk
tercih ederken karsilasilan en Onemli sorunun tohumluk fiyatlarinin yiiksek olmasim
gosterirken, bunu sirastyla tohumluk miktarin yetersiz olmasi (%22.0) ve tohumlarin
diisiik kalitede olmas1 (%14.2) izlemektedir. Deneklerin %60.6°s1 sertifikali tohumu tercih
etmezken bunun nedenleri olarak sertifikali tohumun daha pahali olmasi (%56.4) ve
sertifikasiz tohumun veriminin daha yiiksek olmasint (%41.0) gostermektedirler. Pamuk
cesidi tercihinde dikkate alinan faktorler incelendiginde deneklerin %66.1°1 verimi,
%15.7’s1 fiyat, %10.2’si kaliteyi ve %7.9’u pazar durumunu dikkate aldigini belirtmistir.
Pamuk cesidi se¢ciminde goriisli alinan kisi ve kurumlar bakimindan deneklerin %43.3’1
kendi karar verdigini ifade ederken, %32.3’1i onder ciftcilerden, %13.4°1i de Arastirma
Enstitlisti’'nden yaralandigini belirtmistir.
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Cizelge 2. Pamuk tohumu ¢esidi ile ilgili baz1 bilgiler

Uygulama Say1  Yiizde Uygulama Say1  Yiizde
En ¢ok ekilen pamuk Tohumun sertifika durumu Say1  Yiizde
g:esitleri*

Beyaz altin 81 31.9 Evet 49 38.6

Ersan 57 22.4 Hay1r 78 61.4

Maras 93 36.6 TOPLAM 127 100.0

Sayar 21 83 Sertifikali tohumun tercih Say1  Yiizde

" edilmeme nedenleri

Stonvil 1 0.4  Fiyatinin yiiksek olusu 44 56.4

Yerel 1 0.4 Bilgi eksikligi 2 2.6
TOPLAM 254 100.0 Sertiﬁliasm tohumda 32 41.0

daha yiiksek verim

Cesidin yeni gelistirilen olup  Say1 Yiizde @ TOPLAM 78 100.0
olmadig:

Yeni gelistirilen 49 38.6 Cesit seciminde etkili Say1  Yiizde

faktorler

Geleneksel 78 61.4  Verim durumu 84 66.1
TOPLAM 127 100.0 Fiyat durumu 20 15.7
Pamuk tohumu temin yeri Say Yiizde Pazar durumu 10 7.9

Arastirma enstitiisii 22 17.3 Kalite durumu 13 10.2

Pazar 8 6.3 TOPLAM 127 100.0

Kendi tohumlugum 28 22.0 Cesit seciminde goriisii alinan

kisiler

Tiiccar 32 25.2 Kendi kararim 55 43.3

Cirgir 13 10.2 Komgu-arkadag 4 3.1

Diger 24 18.9 Biiyiikler 3 24
TOPLAM 127 100.0  Onder giftgiler 41 32.3
Pamuk tohumu temininde Say1 Yiizde Koy muhtarlari 1 0.8
karsilasilan sorunlar

Miktar yetersiz 28 22.0  Yaymm elemanlar 6 4.7

Fiyatlar ytliksek 81 63.8  Arastirma enstitiisli 17 134

Distik kalite 18 142 TOPLAM 127 100.0
TOPLAM 127 100.0

Arastirmanin {iclincli amact deneklerin iletisim davranislarini belirlemek olup bu
amacla toplanan veriler Cizelge 3’te verilmistir. Cizelgeden deneklerin %57.5°1 haftada
birka¢ kez, %29.9’unun ise her giin gazete okudugu goriilmektedir. Ciftgilerin internet
kullanma sikliklar1 incelediginde, %63.0’linlin interneti hi¢ kullanmadigi, %15.0’inin
haftada birkag¢ kez ve %12.6’sinin ayda birkag¢ kez kullandig1 anlasilmaktadir. Tarim il ve
ilge miidiirliikleri ve arastirma enstitiisiinii ziyaret etme sikliklar1 bakimindan deneklerin
%354.3’tinlin yilda birkag kez, %43.3’linlin ise bu kurumlar1 nerdeyse hi¢ ziyaret
etmedikleri goriilmektedir. Ciftcilerin %91.3’1 ziraat fakiiltelerini hi¢ ziyaret etmediklerini
belirtmislerdir. Son olarak televizyon izleme siklig1 bakimindan deneklerin %81.1’inin her
giin ve %18.9’unun ise haftada birkag kez televizyon izledigi goriilmektedir.

Aragtirmanin dordiincii amact Dogu Akdeniz Gegit Bolgesi Tarimsal Arastirma
Enstitiisii  Midiirliigli tarafindan  gelistirilen pamuk c¢esitlerini benimseyen ve
benimsemeyen ¢iftgiler arasinda sosyo-ekonomik 6zellikler agisindan herhangi bir farkin
olup olmadigini belirlemek olup, bu amagla toplanan verilerle Cizelge 4 hazirlanmistir.
Cizelgeden ele alinan sekiz sosyo-ekonomik degiskenden iki adetinde benimseyen ve
benimsemeyen ciftciler arasinda énemli farkliliklarin oldugu gériilmektedir. Onem diizeyi
en vyiksek degisken yas olup (t=-2.564, p=0.012), benimseyen ¢ift¢ilerin
benimsemeyenlere oranla istatistiksel olarak ©Onemli diizeyde daha geng iftciler
olduklarmi gostermektedir. Egitim diizeyi bakimindan da iki grup arasinda istatistiksel
anlamda o6nemli bir farkin oldugu (t=2.23, p<0,05), benimseyen cift¢ilerin
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benimsemeyenlere oranla daha yiiksek bir egitim diizeyine sahip oldugu goriilmektedir.
Diger taraftan kooperatif tliyeligi, CKS kaydi, kdy yoOnetimine katilim, kredi kullanma
durumu, tarimsal yatirim yapma durumu, gelir diizeyi ve yas degiskenleri bakimindan
istatistiksel anlamda 6nemli sayilabilecek farklar bulunamamastir.

Cizelge 3. Iletisim davramslari

fletisim davrams: Say1  Yiizde Uygulama Say1  Yiizde

Gazete okuma sikhigi Gida Tarim ve Hayvancihlk Sayr  Yiizde
Miid. ile Tarimsal Arastirma
Enstitiisiinii Ziyaret

Her giin (5) 38 29.9 Ayda birkag kez (3) 30 24
Haftada birkag kez (4) 73 57.5 Yilda birkag kez (2) 69 54.3
Ayda birkag kez (3) 7 5.5 Neredeyse hig (1) 55 43.3
Yilda birkag kez (2) 2 1.6 TOPLAM 127 100.0
Neredeyse hi¢ okumaz (1) 7 5.5 Ziraat Fakiiltesini

TOPLAM 127 100.0 ziyaret sikhg1

Internet kullanma sikhg Yilda birkag kez (3) 11 8.7
Her giin (5) 4 3.1 Neredeyse hig (2) 116 91.3
Haftada birkag kez (4) 19 150 TOPLAM 127 100.0
Ayda birkag kez (3) 16 12.6 Televizyon izleme sikhigi
Yilda birkag kez (2) 8 6.3 Her giin (5) 103 81.1
Neredeyse hi¢ kullanmaz (1) 80 63.0 Haftada birkag kez (4) 24 18.9

TOPLAM 127 100.0 TOPLAM 127 100.0

Yapilan t-testi sonuglarina gore daha geng ciftcilerin Tarimsal Arastirma Enstitiisii
tarafindan  gelistirilen pamuk tohumunu benimsemeye daha yatkin oldugunu
gostermektedir. Tathidil (1978) tarafindan yapilan bir arastirmada Koy Kalkinma
Kooperatiflerinin benimsenmesi ile yas arasinda herhangi bir iligkinin olmadig
saptanmistir. Ayni sekilde yeniliklerin benimsenmesinde erken ve ge¢ benimseyenler
arasinda yas acisindan bir farklilik olmadigi sonucuna varilmistir. Konu ile ilgili yapilan
228 arastirmanin 110 tanesinde herhangi bir iliski olmadigi, 44 arastirmada genglerin daha
erken benimsedigi ve 74 calismada ise daha yasli kesimin daha erken benimsedigi
sonucuna vartlmistir. Egitim diizeyi yiiksek ciftcilerin pamuk tohumunu benimseme
durumunda bir artis oldugu saptanmistir. Nitekim tarimda yeniliklerin benimsenmesi
tizerine yapilan ¢alismalar da bunu desteklemektedir. Egitim diizeyinin benimseme {izerine
olan etkilerinin arastirildig1 275 ¢alismadan 204’linde egitimin benimseme {izerine olumlu
etkisi oldugu ortaya konmustur (Rogers, 1995).

Cizelge 4. Pamuk ¢esidi benimseme durumu ile sosyo-ekonomik 6zellikleri arasindaki farklilik

Sosyo-ekonomik ozellik Benimseme N Ort SD t p
e 228 0% o oo
Kooperatif Ortakligt Egg:ngﬁ‘yen 12025 8:82 8:5; 0217 0.829
oK Koy B 45 e bh 0w s
Koy Yonetimine Katilim Egg:m;gﬁ:yen 12025 882 8i$ 0.409 0.683
Kredi Kullanma Durumu ggz:mzzﬁ;‘yen 12025 882 822 -1.146 0.254
Tarimsal Yatirim Yapma Durumu 3222222ﬁ:yen 12025 8%? 833 1.415 0.159
o % 1% bp m  omo
oo & 3% 9% ome oo

32|Sayfa



Kaynak ve Boz / 3 (1):26-34, 2015

Aragtirmanin besinci amaci Tarimsal Arastirma Enstitiisii tarafindan gelistirilen
pamuk cesitlerini benimseyen ve benimsemeyen c¢iftgiler arasinda iletisim davranislari
bakimindan herhangi bir farkin olup olmadigmi belirlemek olup bu amagla toplanan
verilerle Cizelge 5 hazirlanmistir. Cizelgeden ele alinan bes iletisim davranisindan fi¢
adedinde énemli farkliliklarin oldugu gériilmektedir. Onem diizeyi en yiiksek degisken
internet  kullanma  sikligt  olup (t=3.111, p=0.002), benimseyen ¢iftcilerin
benimsemeyenlere oranla interneti daha sik kullandiklarin1 gdstermektedir. ikinci énemli
degisken Gida Tarim ve Hayvancilik Miidiirliikleri ile Tarimsal Arastirma Enstitiistini
ziyaret sikligi olup benimseyen ¢iftgilerin ortalamasmnin  daha yiiksek oldugunu
gostermektedir. Son onemli degisken Ziraat Fakiiltesini ziyaret sikligidir ve bu gosterge
bakimindan da benimseyen c¢iftciler fakiilteyr daha sik ziyaret etmektedir. Diger taraftan
gazete okuma siklig1 ve televizyon izleme siklig1 gostergeleri acisindan iki grup arasinda
istatistiksel anlamda herhangi bir fark bulunamamuistir.

Cizelge 5. Pamuk ¢esitlerinin benimsenme durumu ile iletisim davranislari arasindaki iliski

iletisim davrams: N ort SD t p
. . Benimseyen 22 2.64 1.29
Internet kullanma siklig1 Benimsemeyen 105 1.73 193 3.111 0.002
Gida Tarirm ve  Hayvancihik Benimseyen 22 2.86 0.35
Mudurlugu ile Tarlms?l Aragtirma  Benimsemeyen 105 253 056 2.673 0.009
Enstitiisiinil ziyaret siklig1
. e - Benimseyen 22 2.23 0.43
Ziraat Fakiiltesini ziyaret siklig Benimsemeyen 105 206 0.23 2.629 0.010
Gazete ya da dergi okuma siklig1 Ben!mseyen 22 4.27 1.08 1216 0.226
Benimsemeyen 105 4.00 0.93
Televizyon izleme siklig1 Benimseyen 22 491 0.29
Benimsemeyen 105 4.79 0.41 1.290 0.199

Sonug ve Oneriler

Arastirmada Dogu Akdeniz Gegit Bolgesi Tarimsal Arastirma Enstitiisii Midiirliigii
tarafindan tescil edilen pamuk cesitlerinin yayilmasi ve benimsenmesi incelenmistir.
Arastirma bulgularina gore bolgede ekilen pamuk tohumlarinin %17.3 {inlin Dogu Akdeniz
Gegit Kusagi Tarimsal Arastirma Enstitiisii (DAGKTAE) tarafindan tescil edilen ¢esitlerin
olusturmasi, bu ¢esitlerin ileride daha ¢ok ¢ift¢i tarafindan ekilecegine bir gosterge kabul
edilebilir. Cesit se¢ciminde en etkili faktoriin verim durumu oldugu ve Dogu Akdeniz Gegit
Kusagi Tarimsal Arastirma Enstitiisii Miidiirliigli tarafindan gelistirilen pamuk ¢esitlerinin
veriminden duyulan memnuniyet, bu ¢esitlerin neden daha hizli yayilmadig: konusunda bir
soruyu cagristirabilir. Ancak arastirmada diger bir bulgu da tohumluk se¢iminde bilgisine
basvurulan kisi ve kurumlar olarak ¢ift¢inin kendi karar1 veya diger ¢iftgilere danigsma gibi
geleneksel kaynaklar 6n plana ¢ikmaktadir. Bu baglamda Dogu Akdeniz Gegit Kusag:
Tarimsal Arastirma Enstitiisii Mudiirliigii tarafindan gelistirilen tohumluk ¢esitlerinden
ciftcilerin yeterince haberdar olmadigi veya bu gesitlerin oransal iistiinliiklerinin yeterince
bilinmedigi sonucuna varilabilir. Yilmaz (2008) de hayvancilik yapan bazi tarimsal
isletmelerin yeniliklerin benimsenmesinde yayim faaliyetlerinin etkili oldugunu c¢iftgilerin
yaklasik %90°nin yapilan veya gelistirilen bir yeniligin benimsenmemesinde duyumun
olmamasindan kaynaklandigimni ortaya koymustur. Yiiksel (2009) yaptig1 calismada
ciftcilerin yenilikleri benimsemesinde komsu, akraba ve diger ciftcilerden gorerek
benimseme oranin1 %55 olarak bulmusken, Tarmm Il Miidiirliigii, Ziraat Odas1 Bagkanlig
gibi kurumlardan gorerek ve egitimini alarak benimseme oraninin ise %10 civarlarinda
oldugunu ortaya koymustur. Bu yiizden Dogu Akdeniz Geg¢it Bolgesi Tarimsal Arastirma
Enstitiisii Midiirliigli’niin tarimsal arastirma caligmalarinin yani sira tarimsal yayim
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caligmalarina da agirlilk vermesi ve dstiinliigii kanitlanmis yeniliklerin ¢iftgilere
benimsetmesi sadece yeterli bir uygulama olmayabilir. Bu uygulamanin yanm sira 6rnek
ciftci uygulamasi yaparak diger ciftcilerin {riinlerin arazideki performanslarini
komsularindan gérmeleri 6nemli bir sonug ortaya koyabilir.

Dogu Akdeniz Gegit Kusagi Tarimsal Arastirma Enstitlisii Miidiirligii tarafindan
gelistirilmis pamuk ¢esitlerini benimseyen ciftcilerin egitim diizeyi daha yiiksek ve yas
bakimindan daha geng¢ ¢iftciler olmasit yayim kuruluslarinca yapilacak tanitim
faaliyetlerinin daha etkin olabilecegi anlamina gelmektedir.

Kaynak¢a

Armagan, G. (1993). Izmir li pamuk iiretiminde yeniliklerin iireticiler arasinda yayilmasi ve benimsenmesi
iizerine bir arastirma, Yiksek Lisans Tezi, Ege Universitesi Fen Bilimleri Enstitiisti, [zmir

Bayrag, H. N., Yenilmez, F. (2005). Tiirkiye ve AB tarim sektorlerinin karsilastirmasi. http://www.e-
konomistdergi.com/makaleler/nbayrac.htm. Erisim Tarihi: Ocak 2015

Kocak, A. F. An, F., Erkus, E., Giizelaydn, 1., Manyaz, i., Degirmenci, Y. (2008). Bakanligin Genel
Miidiirliikleri Daire Baskanliklarinin Gérevleri. Tarim ve Kdyisleri Bakanlhigi. Zirai Uretim Isletmesi
Personel Makine Egitim Merkezi Miidiirliigii, Ankara

Rogers, E. (1995). Diffusion of innovations. The Free Pres. A Division of Simon Schuster inc. 1230 Avenue
of the Americans New York, NY 10020

Tathdil, H. (1978). Konya-Eregli Ilgesinde kdy kalkinma kooperatiflerinin yayilmasi ve benimsenmesi
{izerine bir arastrma. Doktora Tezi, Ankara Universitesi Ziraat Fakiiltesi, Ziraat Politikas1 ve Yayim
Kirsiisii, Ankara

Yamane, T. (2001). Temel Ornekleme Yé&ntemleri, Cevirenler: Alptekin Esin, Celal Aydin, M.Akif Bakir,
Esen Giirbiizsel. Literatiir Yayincilik, Istanbul
Yilmaz, F. (2008). Osmaniye Ili Diizici Ilgesinde hayvancilik yapan tarim isletmelerinde yeniliklerin

benimsenmesi ve yayilmasinda kooperatiflerin rolii. Yiiksek Lisans Tezi. Cukurova Universitesi Fen
Bilimleri Enstitiisii, 37 s, Adana

Yilmaz, H., Demircan, V., Dernek, Z.(2006). Isparta {linin tarimsal yapisi, iiretimi ve gelisme potansiyeli,
Siileyman Demirel Universitesi Ziraat Fakiiltesi Dergisi, 1(2):1-16

Yiiksel, M. (2009). Koy-KOP’a iiye olan ve siir sigirciligi yapan isletmeler ile iiye olmayip siit sigircilig
yapan isletmelerin tarimsal yeniliklerin benimsenmesi agisindan karsilastirilmasi. Yiiksek Lisans Tezi.
Cukurova Universitesi Fen Bilimleri Enstitiisii, 53 s, Adana
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BAHRI DAGDAS ULUSLARARASI TARIMSAL ARASTIRMA ENSTITUSU
BILIMSEL MAKALE YAZIM KURALLARI

1. Bahri Dagdas Arastirma Dergileri hakemli olarak yayin konusu ile ilgili bilimsel nitelikli
Makale ve Derlemeleri Turkce ya da Ingilizce olarak 6 ayda bir yayinlar.

2. Makaleler, "Times New Roman" yazi karakteri ile 12 punto olarak tek satir aralikli ve iki
yana yaslanmis olarak yazilmalidir. Sayfa bosluklari sol: 3 cm sag, alt ve Ust bosluklar 2.5
cm olmali ve makale toplam 15 sayfayr gegmemelidir. Dipnotlar 10 punto ve tek aralikh
yazilmalidir.

3. Makale adi kisa, aciklayici ve 20 kelimeyi gegmemelidir. Makale adindaki tim kelimeler
koyu, ortali ve 14 punto blyukliginde ve baglaclar hari¢ buyulk harf ile baslamalidir.

4. Yazar isim(ler)i bagliktan bir satir sonra baglamali, isimler kiicik soyadi buyuk harfle 11
punto olmali, unvan yazilmamalidir. isimler numaralandirilarak bir satir araliktan sonra
ortalanmis olarak 9 punto ile gérev yaptigi kurum ve sorumlu yazarin elektronik posta adresi
belirtiimelidir.

5. ingilizce yazilan makalelerde, makalenin Tirkge ismi ve Tirkge olarak Oz ve Anahtar
Kelimeler verilmelidir.

6. Makalelerde Boélumler ve Alt bélimler; Oz ve Abstract, Girig, Materyal ve Metot, Arastirma
Bulgulari, Tartisma ve Sonug ile Kaynakga bolimlerinden olusmalidir. Bulgular ve Tartisma
boltmleri birlestirilebilir. Bu durumda Sonug¢ bolimu verilmelidir. Derlemelerde 6z, abstract,
Giris ve Kaynakga boélumleri olmali, bunlarin diginda yazar tarafindan konuya uygun basliklar
verilebilir. Tim basliklar koyu olmali ve yalnizca ana boélim basliklari blyik harfle baslamal
alt bélum basgliklar kticik harflerle italik yazilmalidir. Tim bagliklar ve metin arasinda bir satir
bosluk birakilmahdir. Paragraflar baglatilirken metinlerde sol taraftan 1 cm girinti boslugu
birakilmali, bagliklarda girinti birakilmamalidir.

7. Derleme makalelerde boélim basliklar, yazarlar tarafindan konuya uygun olarak
dizenlenebilir.

8. Cizelge ve metin icerisindeki ondalik sayilari ayirmada nokta (.) kullaniimali, rakamlarda
binlik basamaklar arasinda bosluk birakiimalidir (3.45 kg; 2 365 485 da gibi).

9. ingilizce ve Turkce 6zet 300 kelimeden fazla olmamalidir. Ozetler, adreslerden bir satir
bosluk birakildiktan sonra 10 punto ile yazilmalidir. ingilizce 6zetten dnce makalenin ingilizce
ismi koyu ve 12 punto olarak yazilmalidir. Ayrica 6zetin altinda bir satir bogluk birakilarak, en
az 3, en ¢ok 5 kelimeden olugan anahtar kelimeler 6zetin yazildigi dilde verilmelidir.

10. Makalede sekil ve grafikler "Sekil" olarak belirtiimeli, cizelge basliklari Ustte, sekil ve
resim bagliklari alta yaziimahdir. Cizelge ve sekiller ayri olarak numaralandiriimal, metin
icinde ait olduklar yerlerde yazilmalidir. Basliklar ve igerikler ilk kelime hari¢ kiguk harfle
baslamali ve 10 punto olmalidir.

11. Makalede gecen kaynaklar veya alintilar metin icerisinde (Demir ve ark., 2011), (Jackson
ve ark., 2013), (Ayyildiz, 2013) veya Celik (2012)'ye gore seklinde verilmeli, makale sonunda
"Kaynakga" bashgi altinda alfabetik siraya gére 10 punto olarak yaziimalidir.

12. Kaynakg¢a'da;

Makaleler; yazar(lar) soyadi, adinin bas harfi, parantez i¢cinde basim yili, makalenin agik adi,
derginin acik adi, cilt numarasi, sayfa aralgi, basim yeri seklinde verilmelidir. Yazar
soyadinin bas harfi blytk, makalenin agik adi 6zel isimler disinda ktc¢uk harfle yazilmalidir.

Taner, S., Ceri, S., Kaya, Y., Partigbg, F., Ayranci, R., Ozer, E., Aydogan, S, (2011).
Bugdayda tohum iriliginin tane verimi, bitki boyu ve bazi kalite unsurlarina etkisi. Tarla
Bitkileri Merkez Arastirma Enstitusu Dergisi, 20 (2);10-16, Ankara



Demirtas, M. N., Bolat, I., Ercisli, S., Ikinci, A., Olmez, H., Sahin, M., Altindag, M., Celik, B.
(2010). The effects of different pruning treatments on the growth, fruit quality and yield of
Hacihaliloglu apricot. Acta Sci. Pol., Hortorum Cultus 9(4), 183-192

Kitap; yazar (editdr) soyadi, adinin bas harfi, basim yili, kitabin acik adi, basim evi, alintinin
yapildigi bolimin sayfa araliyi veya sayfa sayisi, basim yeri seklinde belirtiimelidir.

Kacar, B. (1989). Bitki Fizyolojisi. A.U. Ziraat Fakiltesi Yayinlar.1153, 424 s. Ankara

Tez; yazar soyadi, adinin bas harfi, basim yili, tezin agik adi, tezin yapildig Gniversite, tez
turd, sayfa sayisi ve il dizeninde yazilacaktir.

Gundiz, O. (2008). Ayciceginde ustin verimli ve Kkaliteli hibrid kombinasyonlarinin
geligtiriimesi ve Orobangsa (Orobanche cumana Wallr.) dayanikliliklari ile melez
performanslarinin test edilmesi. Uludag Universitesi Fen Bilimleri Enstitlisti, Doktora Tezi,
221 s. Bursa

13. Metinler elektronik posta ile asagidaki adreslere gdonderilmelidir;
Bitkisel Arastirma Dergisi igin, bad@gthb.gov.tr; jodcr42@gmail.com
Hayvancilik Arastirma Dergisi icin, had@gthb.gov.tr; jbdar42@gmail.com


mailto:bad@gthb.gov.tr
mailto:had@gthb.gov.tr

BAHRI DAGDAS INTERNATIONAL AGRICULTURAL RESEARCH INSTITUE
SCIENTIFIC PAPER WRITING RULES

1. “Bahri Dagdas” Research Magazines (Journals) publish in Turkish or English, all relevant
scientific articles and rewievs that one consulted by referees, periodically in every 6 months.

2. All articles, should be written in 12-pt and "Times New Roman" font type and text should
be justified to both side. The pages’ margins should be 3 cm from left & right, 2.5 cm from
head & bottom. The article should not exceed 15 pages.

3. Article title should be short, descriptive and not exceeded 20 words. All words in the title
should be bold, centered and in 14-pt at the same font of the text with initial capital only
except connectors and pre-position words.

4. Author Name(s) should start one row after the title and font size of name(s) in upper and
lower case letters, surname(s) in capitals, should be adjusted to 11-pt, without personal title.
Names must be numbered with superscripts, at the next line the organization and e-mail(s)
should be informed with referred number(s) in 9-pt.

5. In English written articles, Turkish article name, Turkish Abstract and Key Words should
be given.

6. Section and sub sections in the articles; should be formed as Introduction, Material and
Methods, Research Findings, Results, Discussion and References. Research Findings and
Discussion sections can be merged. In that case, the Conclusion section should be given.
For the reviews, abstract, introduction and references section must be exist; author can give
additionally suitable titles. All headings must be bold, and only the first letter must be
uppercase in the section headings (lowercase in sub-headings), all sub-headings should be
typed italic also. One line should be spaced between Headings and text. In the article all
paragraph should be started 1 cm indent from the main text but headings placed without any
indent.

7. In the review articles, section headings can be arranged according to topics by authors.

8. Separating for the decimals, dot (.) for the thousands a space () should be used (e.g. 3.45
kg; 2 365 485 da).

9. The abstracts in both English and Turkish should be no longer than 300 words. Abstracts
should start one row after the author name(s) and should be written in 10-pt. Before English
abstract, article title also should be written in English with bold, centered. Additionally,
minimum 3, maximum 5 keywords should be added after the abstracts in abstract’s
language.

10. Figures and graphs in the article should be mentioned as “Figure”, titles of the tables
should be located at the top and graphs at the bottom. Tables and Figures must be
numbered consecutively and separately from each other. Titles of the tables and figures
must be bold, 10-pt and only the first letter must be uppercase in the first word and
lowercase at the rest.

11. The bibliographic references should be given within the text and placed in parenthesis by
author surname and the publication year referred as (Demir ve ark., 2011), (Jackson et al.,
2013), (Ayyildiz, 2013) or Celik (2012). The bibliography should be written in 10-pt and
ordered alphabetically by authors’ surname and chronologically for two or more works by the
same author.

12. “The bibliography” section;

Format for the Journal Articles;

Author, A. A., Author, B. B. (Year). Title of article. Title of Journal, volume number (issue
number), pages, location.



Taner, S., Ceri, S., Kaya, Y., Partigéc, F., Ayranci, R., Ozer, E., Aydogan, S, (2011).
Bugdayda tohum iriliginin tane verimi, bitki boyu ve bazi kalite unsurlarina etkisi. Tarla
Bitkileri Merkez Arastirma Enstitlist Dergisi, 20 (2);10-16, Ankara

Demirtas, M. N., Bolat, ., Ercisli, S., Ikinci, A., Olmez, H., Sahin, M., Altindag, M., Celik, B.
(2010). The effects of different pruning treatments on the growth, fruit quality and yield of
Hacihaliloglu apricot. Acta Sci. Pol., Hortorum Cultus 9(4), 183-192

Format for the Journal Articles;

Author, A. A. (Year). Title of book. Publisher. Referred page(s). Location
Kacar, B. (1989). Bitki Fizyolojisi. A.U. Ziraat Fakultesi Yayinlari.1153, 424 s. Ankara

Format for the Thesis;
Author, A. A. (Year). Title of thesis. University and Institute, Msc/Phd thesis,

Gundiz, O. (2008). Ayciceginde ustin verimli ve Kkaliteli hibrid kombinasyonlarinin
geligtiriimesi ve Orobansa (Orobanche cumana Wallr.) dayanikliliklari ile melez
performanslarinin test edilmesi. Uludag Universitesi Fen Bilimleri Enstitlisi Doktora Tezi 187
s. Bursa

13. Articles should be sent to the following e-mails based on subjects;
For Plant Research Journal: bad@gthb.gov.tr; jbdcr42@gmail.com
For Animal Research Journal: had@gthb.gov.tr; jpdar42@gmail.com


mailto:bad@gthb.gov.tr
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