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Drought stress effects on quality and grain
composition in four hybrid maize varieties
with different stomatal resistance

Farkl stoma direncine sahip dort hibrit misir ¢esitinde
kuraklik stresinin verim ve tane bilesimi Uzerine etkisi
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ABSTRACT

Objective: This study aimed to evaluate transpiration and its effects on grain
quality in some maize hybrids under drought stress conditions.

Material and Methods: The experiment was conducted using three irrigation
levels-60 mm (control), 90 mm (moderate drought stress), and 120 mm (severe
drought stress) of evaporation from a class A pan-applied to four maize hybrids:
KSC 703, KSC 704, KSC 705, and KSC 706. This study was set up with three
replications, carried out at Seed and Plant Improvement Institute (SPII), Karaj,
Iran during 2015 and 2016 growing seasons.

Results: The results indicated that under drought stress conditions, the levels
of crude fiber and ash increased, while starch content decreased. The KSC 706
hybrid exhibited the lowest stomatal resistance and canopy temperature, and the
highest grain starch content, averaging 64.84%. These findings suggest that
increased stomatal opening and transpiration are associated with improved maize
grain quality.

Conclusion: Based on the findings, in regions where irrigation water is
available and a higher starch content in grain is a priority, the KSC 706 hybrid is
recommended.

(074
Amag: Bu c¢alisma, kuraklik stresi kosullarinda bazi hibrit misir gesitlerinde

transpirasyonu ve bunun tane kalitesine etkisini degerlendirmek amaciyla
yuratilmastar..

Materyal ve Yontem: Arastirma, dort farkli hibrit misir gesiti (KSC 703, KSC
704, KSC 705 ve KSC 706) kullanilarak, A sinifi buharlasma kabindan
uygulanan Ug farkli sulama diizeyinde — 60 mm (kontrol), 90 mm (orta diizey
kuraklik stresi) ve 120 mm (siddetli kuraklk stresi) — yuritilmdstir. Deneme,
iran’in Karaj kentinde yer alan Tohum ve Bitki Islahi Enstitiisii (SPIl)'nde 2015
ve 2016 yetistirme sezonlarinda (g tekerrirli olarak kurulmustur.

Arastirma Bulgulan: Elde edilen sonuglara gore, kuraklik stresi kosullarinda ham
seliiloz ve kil igerigi artarken, nisasta orani azalmistir. KSC 706 melezi, en dusik
stoma direnci ve kanopi sicakligi ile birlikte ortalama %64,84 ile en ylksek tane
nisasta icerigini gdstermistir. Bu bulgular, artan stoma acikligi ve terlemenin, misir
tanelerinde kaliteyi artiric bir etkiye sahip oldugunu géstermektedir.

Sonug: Arastirma bulgularina gére, sulama suyunun temin edilebilir oldugu ve
ylksek tane nisasta igeriginin éncelikli hedeflendigi bdlgelerde, KSC 706 hibrit
misir ¢esiti onerilmektedir.
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INTRODUCTION

Maize (Zea mays) is a highly versatile crop with significant global importance as both a food and
feed grain (Bruns, 2003; Kavut & Soya, 2014). Depending on its intended use, maize can be classified
into forage, grain, and industrial types (Qi et al., 2022). In the livestock industry, maize plays a critical
role, particularly in the United States, where 90% of maize-based ethanol co-products are used as
livestock feed (Wu & Munkvold, 2008). Poultry and ruminants, in particular, depend heavily on maize as a
staple in their diets, consuming a substantial portion of the maize produced in countries like Pakistan
(Habib et al., 2016). Beyond its use as fodder, maize is also a key ingredient in poultry feed, often
substituting for other grains (Mumtaz et al., 2018).

On a global scale, the impacts of climate change are becoming increasingly evident, with rising
temperatures and expanding aridity posing significant challenges to agriculture (Ghalkhani et al., 2022;
Heydarzadeh et al., 2023). Insufficient water supply, particularly during critical growth and developmental
stages, limits the ability of crops like maize to reach their full potential, ultimately reducing yield and
impacting farmer livelihoods (Sallah et al., 2002). Water stress is a major limiting factor in semi-arid and
arid regions, affecting all aspects of plant morphology, biology, growth, and yield (Heydarzadeh et al.,
2022). It leads to a cascade of negative effects, including reduced crop maturation, impaired stomatal
function, lower dry matter accumulation, diminished chlorophyll content, which leads to decreased
photosynthetic efficiency (Bulgari et al., 2019). Drought stress not only hampers plant growth but also
increases leaf and canopy temperatures by halting transpiration and increasing boundary layer resistance
(Hirayama et al., 2006).

Soil water potential is one of the most crucial environmental factors for maize cultivation
(Seydosoglu & Saruhan, 2017). A decline in soil water potential reduces relative water content, stomatal
conductance, and CO2 availability, which in turn lowers photosynthesis in maize (Martinez et al., 2007).
Reduced transpiration under water scarcity conditions leads to increased leaf temperature, disrupting the
plant's cooling mechanisms (Yu et al., 2015). The transport of abscisic acid (ABA) to the leaves triggers
leaf rolling, stomatal closure, and leaf senescence, sometimes even before a reduction in leaf turgor
potential occurs through hydraulic mechanisms (Bharath et al., 2021). This root signaling helps the plant
minimize water loss, a critical adaptation under drought conditions (Farooq et al., 2009).

Given maize's essential role in both human and animal diets, and its high per capita consumption in
various countries, strategies to enhance both the quantitative and qualitative aspects of maize production are
a priority in agricultural research (Cocks, 2003; Ghalkhani et al., 2022). Grain quality is a vital factor for
producers and consumers alike, determining the final value of the crop (Ghorbanli et al., 2006). Optimal soil
moisture during the grain development stage is crucial for starch and protein accumulation, which directly
influences both yield and quality (Ahmadi & Baker, 2001). Water availability is particularly critical for maize
grain quality, as water deficiency can increase the activity of enzymes involved in sucrose synthesis and
carbohydrate branching, leading to enhanced carbohydrate synthesis under drought stress (Ghalkhani et al.,
2022; Ghalkhani et al., 2023). Additionally, carbon stored in vegetative organs is transported to the grain
during the filling period, further influencing grain quality (Ghorbanli et al., 2006).

This experiment aimed to evaluate the transpiration mechanisms in four maize hybrids under
drought stress conditions and to assess how these mechanisms affect grain quality.

MATERIALS and METHOD

Experimental area and design

This study was conducted at the Seed and Plant Improvement Institute (SPII) located in Karaj
during the 2015 and 2016 growing seasons. The experimental site is situated at an altitude of 1321
meters above sea level, at a latitude of 35° 48 N and longitude of 51° E. The area has an average annual
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rainfall of 275 mm, characterized by cold winters and low precipitation, typical of semi-arid regions. The
soil at the experimental site was sandy-clay with a bulk density of 1.36 g cm™3, a pH of 7.5, electrical
conductivity of 0.7 dS m™, and a field capacity of 26%. Field preparation included plowing, discing, and
leveling with a spring leveler. Prior to planting, 99 kg ha™' of pure nitrogen and 144 kg ha™! of phosphorus
were applied in the form of urea and ammonium phosphate, respectively. An additional 92 kg ha™' of pure
nitrogen from urea was applied as a top-dressing fertilizer during the growing season. The experiment
was arranged as a factorial based on a randomized complete block design with three replications. Three
irrigation levels—irrigation after 60, 90, and 120 mm of evaporation from a class A pan—were applied to
four maize hybrids: KSC 703, KSC 704, KSC 705, and KSC 706.

Field management and irrigation system

A furrow irrigation system was used, with furrows spaced 75 cm apart and plants spaced 18 cm
apart within rows, resulting in a planting density of 85,000 plants ha™'. Each experimental plot consisted of
five planting rows, each 6 meters in length. Weed control was managed with the application of Eradicane
herbicide (6 L ha™') before planting and mechanical control during the V4-V6 growth stages. For pest
management, Larvin pesticide was applied at a rate of 1 kg ha™' during the V4-V6 stages to control
Spodoptera and Agrotis pests.

Drought stress treatments commenced after the V2-V3 growth stages. Prior to this stage, normal
irrigation was implemented after 60 mm of evaporation to ensure complete plant establishment. To
schedule subsequent irrigations, daily pan evaporation was recorded at 9:00 A.M. The required irrigation
volume was calculated based on soil moisture content, which was determined by sampling soil up to the
depth of root development and assessing the moisture levels. The irrigation water volume (V) was
calculated using the Equations 1 and 2 (Afshar et al., 2014; Farhadi et al., 2022):

H = pb x (Brc=6m) x D (1)
V=HxA 2)

In equations 1 and 2, H represents the water height in the plot, pb is the soil bulk density, B¢ is the
soil moisture at field capacity, 6m is the soil moisture at the time of irrigation, D is the root development
depth, Vs the irrigation water volume in the plot, and A is the plot area.

Determination of physiological parameters

Stomatal resistance (SR) was measured using a porometer (Delta-T Devices model) at three
critical growth stages: V6-V7, pollination up to silk emergence, and the grain milky stage. Measurements
were taken from the upper, middle, and lower sections of the ear leaf in six plants per plot. These plants
were randomly selected at the V6-V7 stage and marked to ensure consistency in measurements across
the subsequent stages. All measurements were conducted between 11:00 AM and 1:00 PM, a period
chosen for its high solar radiation, optimizing the accuracy of the readings. Measurements were taken
one day prior to irrigation at each growth stage. The porometer was calibrated using plates with six
different pore diameters. Data obtained from the leaf measurements were then fitted to a regression line
equation, facilitating the accurate calculation of stomatal resistance, expressed in s cm™.

Canopy temperature was measured at the ear leaf level using a laser infrared thermometer
(TM_958 model) at three critical growth stages: V6-V7, pollination up to silk emergence, and the grain
milky stage. These measurements were conducted from a distance of 1 meter in six randomly selected
and marked plants per plot, between 11:00 AM and 1:00 PM. To ensure consistency, the same plants
were used for measurements across all stages. For accurate calculation of canopy temperature
depression (CTD), simultaneous air temperature measurements were taken alongside canopy
temperature readings. Air temperature was measured using a calibrated digital thermometer with a
shielded sensor to minimize direct solar radiation effects. The sensor was positioned at the same height
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as the canopy and placed 1 meter away from the plants to avoid any influence from plant transpiration.
This method ensures that the air temperature accurately reflects the ambient conditions surrounding the
canopy. Measurements at each growth stage were taken one day before irrigation to maintain consistent
soil moisture levels. The CTD was then calculated as the difference between the measured air
temperature and canopy temperature, providing a reliable indicator of plant stress and water status.

Determination of grain yield and composition

For the determination of grain yield, a 4.5 m? area from each plot was harvested, accounting for
marginal effects. Grain composition, including crude fiber, crude ash, soluble sugar, crude protein, starch,
crude fat, and dry matter, was analyzed using Near-Infrared Spectroscopy (NIR) with a DICKEY-john
model device, a widely recognized and reliable method in agricultural and food quality analysis. For each
plot, a 1 kg grain sample was randomly selected, milled, and a 5-gram portion of the milled sample was
used for analysis. The NIR device was calibrated using standard coefficients, and qualitative indices were
reported as percentages (Nicolia et al., 2007; Shao et al., 2009).

Statistical analysis

Data were analyzed as a combined two-year experiment after testing for homogeneity of variances
using Bartlett's test. Variance analysis was performed using SAS software (version 9.1), and means were
compared using Duncan's multiple range test at a 5% probability level.

RESULT and DISCUSSION

Stomatal resistance and canopy temperature

The study observed notable differences in SR among various maize hybrids, particularly in KSC
706, compared to other hybrids during the vegetative stage up to pollination (Figure 1). KSC 705
exhibited higher SR than the other hybrids until the pollination stage, after which the resistance levels of
KSC 705 converged with the others. During the grain milky stage, differences in the SR among the
cultivars were minimal (Figure 1). The variation in the SR for KSC 706 followed a relatively linear trend,
markedly distinct from the other hybrids. It exhibited a sharp increase during the pollination to grain milky
stages, eventually aligning with the other hybrids (Figure 1). The decrease in the SR observed in KSC
706 during the vegetative stage likely facilitated stomatal opening until the grain milky stage, allowing for
enhanced CO; assimilation and photosynthesis. However, this could also lead to increased moisture loss
from the rhizosphere in this hybrid.

Under well-watered conditions (irrigation after 60 mm of evaporation), the SR was lowest during the
vegetative stage (Figure 2). In this phase, the open stomata facilitated effective CO2 assimilation and
transpiration. However, as the plants transitioned to the pollination and reproductive stages, the SR
began to increase, eventually reaching levels comparable to those observed under moderate drought
stress by the grain milky stage (Figure 2). This increase suggests a reduction in stomatal guard cell
flexibility as the plant undergoes senescence, leading to decreased stomatal opening, diminished CO2
assimilation, and reduced apparent photosynthesis, with remobilization becoming a more prominent
factor. The highest SR was recorded during the vegetative stage under severe drought stress conditions
(Figure 2). Nonetheless, as the plant entered the senescence phase, stomatal guard cell flexibility
decreased, resulting in reduced SR, even under severe drought stress, bringing the resistance levels
closer to those observed under moderate drought stress and control conditions (Figure 2). The role of
abscisic acid (ABA) as an early warning signal under declining moisture conditions in the rhizosphere is
well-documented (Ghalkhani et al., 2023). ABA is transported from the roots to the shoots, initiating
stomatal closure before a significant reduction in leaf turgor potential occurs (Zhang et al., 1987; Bharath
et al., 2021).
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Figure 1. Stomatal resistance (s cm™) across different maize hybrids from the V6 to the milky stage.

Sekil 1. V6 déneminden siit olum evresine kadar farkli hibrit misir gesitlerinde stoma direnci (s cm ™)
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Figure 2. Stomatal resistance (s cm™') under varying drought stress conditions from the V6 to the milky stage.
Sekil 2. V6 gelisme déneminden siit olum evresine kadar farkll kuraklik stresi diizeylerinde 6lgtilen stoma direnci (s cm ™)

The relationship between the SR and CTD was evident, with CTD increasing as the SR decreased
(Figures 1 & 3). As the SR rises and stomata close, transpiration decreases, leading to an increase in
canopy temperature. KSC 706 exhibited the highest CTD, indicating the coolest canopy, likely due to its
lower SR (Figure 3). This suggests that KSC 706 might not receive or respond to secondary drought
stress signals, potentially due to differences in its hormonal signaling system, which allows stomata to
remain open and the cooling transpiration process to continue until moisture in the rhizosphere is
depleted.
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Figure 3. Canopy temperature depression (°C) in different maize hybrids from the V6 to the milky stage.

Sekil 3. V6 déneminden siit olum evresine kadar farkl hibrit misir gesitlerinde kanopi sicaklik farki (°C)

The coolest canopy temperatures were recorded during the vegetative stage under control
conditions (Figure 4), attributed to the ample moisture available to the roots, allowing stomata to remain
open and sustain transpiration, leading to minimal canopy temperature (Figure 4). This cooling trend
persisted until the pollination stage. However, during the grain milky stage, relative senescence and a
loss of stomatal guard cell flexibility led to increased SR, stomatal closure, reduced transpiration, and an
increase in CTD (Figure 4). Canopy temperature rose in response to the increase in SR under moderate
and severe drought stress conditions (Figures 2 & 4). The synthesis of ABA in the roots and its transport
to leaf cells via the xylem serves as an early warning system under drought stress, promoting stomatal

closure before a decrease in leaf turgor potential is perceived (Farooq et al., 2009).
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Figure 4. Canopy temperature depression (°C) under drought stress conditions from the V6 to the milky stage.

Sekil 4. V6 déneminden siit olum evresine kadar kuraklik stresi kosullarinda kanopi sicaklik farki (°C)
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The differences observed in stomatal resistance and canopy temperature among maize hybrids
highlight the physiological adaptations of these plants to varying environmental conditions, particularly under
drought stress (Lepekhov, 2022). The lower SR in KSC 706 during the vegetative stage suggests a potential
advantage in CO; assimilation and photosynthesis under optimal conditions, leading to more robust growth.
However, this same trait might predispose the hybrid to greater water loss under drought conditions, as
indicated by the linear increase in the SR during the reproductive stages. This pattern aligns with the concept
of drought avoidance, where plants delay stomatal closure to maintain growth processes as long as possible,
even at the cost of higher water use. In contrast, KSC 705's higher SR during early growth stages could be
indicative of a conservative water use strategy, potentially making it more resilient under prolonged drought
conditions. The convergence of SR levels among hybrids during the grain milky stage suggests a common
physiological response to drought stress, possibly driven by hormonal signals such as ABA, which is known
to mediate stomatal closure under water-deficit conditions (Bharath et al., 2021). The relationship between
stomatal resistance and canopy temperature, as reflected in CTD, underscores the importance of
transpiration in regulating plant temperature (Yu et al., 2015). The ability of KSC 706 to maintain a cooler
canopy under control conditions points to its potential for higher efficiency in water use and thermoregulation,
traits that are beneficial under optimal growing conditions but could be detrimental under drought stress if
water availability becomes limiting. This balance between maintaining growth and conserving water is a
critical factor in the overall drought tolerance of maize hybrids (Ghalkhani et al., 2023). The findings also
emphasize the role of root-to-shoot signaling in drought response, with ABA playing a crucial role in initiating
stomatal closure before significant water stress is perceived by the leaves (Farooq et al., 2009; Farhadi et al.,
2022; Ghalkhani et al., 2023). This early signaling mechanism allows plants to conserve water during the
initial stages of drought, potentially extending their survival under prolonged stress conditions.

Grain quality (compositions)

The effect of drought stress on crude fiber, crude ash, and starch was significant at the 5% probability
level, whereas it was not significant on other quality traits (Table 1). Hybrid effects were significant only for
starch at the 1% probability level (Table 1).

Under control conditions, the minimum crude fiber content, averaging 2.46%, was observed; however,
under mid and severe drought stress conditions, crude fiber content increased significantly (Table 2).
Similarly, the crude ash content also increased under drought stress conditions, with the minimum amount
observed at 1.10% under normal irrigation (Table 2). Increased drought stress is associated with higher
crude fiber content, which negatively impacts digestibility and overall grain quality (Pourali et al., 2023). The
rise in insoluble fibers within cell walls under water deficit conditions is a plant's physiological adaptation to
prevent moisture loss (Jahanzad et al., 2013). The application of irrigation helps slow this process, preventing
a significant increase in crude fiber content (Jahansouz et al., 2014).

The increase in crude protein content under water stress, compared to normal irrigation conditions
(Table 2), can be attributed to the shortened growth and development period induced by water stress. This
shortened period results in a lower carbohydrate-to-protein ratio, thereby elevating the protein content
(Heydarzadeh et al., 2022 Attaran Dowom et al. (2022) also observed that substantial amounts of soluble
sugars accumulate during periods of water scarcity, which helps to mitigate the negative effects of moisture
stress on crop yield. This accumulation of soluble sugars serves as a biochemical osmotic adjustment and
represents a key defense mechanism in plants under water stress, helping to alleviate oxidative damage
(Elshamly & Nassar, 2023).

Drought stress affected starch content, with the maximum starch content observed under control
conditions, averaging 64.31% (Table 2). Under mid drought stress, starch content decreased slightly to
63.43%, which was not significantly different from control conditions, but under severe drought stress, it
significantly decreased to 62.76% (Table 2). Previous research suggests that drought stress disrupts enzyme
activity involved in starch biosynthesis, such as soluble starch synthase (SSS), leading to a reduction in
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starch accumulation in cereal grains (Kowles & Philips, 1988; Ghalkhani et al., 2022). The reduction in starch
storage under severe drought stress conditions may be attributed to the disruption of SSS enzyme activity,
which is crucial for converting sucrose into starch. Additionally, drought stress likely reduces the production of
assimilates, particularly sucrose, leading to a lower availability of sucrose for starch synthesis.

Table 1. Combined analysis of variance for the effects of drought stress on grain quality in maize hybrids

Cizelge 1. Misirda kuraklik stresinin tane kalitesi lizerindeki etkilerine iliskin varyans analizi

Mean Squares

Sov df Crude Crude Soluble Crude Starch Crude  Grain dry

fiber ash sugar protein fat matter
Year 1 0.02™ 0.03° 0.056 "™ 65.76" 826.48" 487" 480.91"

Block 4 0.29 0.005 0.70 4.68 2.74 0.12 203.04

Drought stress 2 0.26" 0.01° 0.50 ™ 475 14.39° 0.06 ™ 58.01 "
year x Drought stress 2 0.06 ™ 0.01 " 2.35° 1.56 " 1.38 "™ 0.02 " 54.56 "
Hybrid 3 0.05m™ 0.005 "™ 1.00 ™ 2.04 ™ 15.95 " 0.006™  40.24 "

Year x Hybrid 3 0.06 "™ 0.005 " 0.07 "™ 0.46 " 1.86 " 0.13™ 21.34 "
Hybrid x Drought stress 6 0.03 ™ 0.002 " 0.60 "™ 1.02" 3.13 "™ 0.05"™ 39.96 "
Year x Hybrid x Drought stress 6 0.08 " 0.009 " 0.92 s 3.02m 10.49 " 0.12" 79.07 ™

Error 44 0.1 0.006 0.74 2.39 3.63 0.06 59.71

Table 2. Mean comparison of grain quality in maize hybrids as affected by drought stress

Cizelge 2. Kuraklik stresinden etkilenen hibrit misir gesitlerinde tane kalitesine iliskin ortalama karsilagtirmasi

Experimental Crude fiber Crude ash  Soluble sugar Crude protein Starch Crude fat (%) Grain dry
factors (%) (%) (%) (%) (%) matter (%)
Irrigation Regime
60 mm 2.46+0.073° 1.10+0.033° 4.17+0.305%  9.73+0.854® 64.31+1.199% 1.18+0.580° 85.76+2.833%
90 mm 2.66+0.098% 1.16+0.044%  4.36+0.269% 10.44+0.821° 63.43+0.987%® 1.70+0.687% 88.54+3.3562
120 mm 2.57+0.110% 1.13+0.045%® 4.45+0.311®  10.55+0.960° 62.76+1.266° 1.75+0.709° 88.31+3.027°
Hybrid
KSC 703 2.52+0.159% 1.11+0.0512  4.47+0.510° 9.58+1.168% 62.99+1.035° 1.76+0.122% 86.85+4.561°2
KSC 704 2.56+0.166* 1.15+0.0572  4.58+0.559% 10.62+1.382° 62.73+1.111°  1.73+0.074%  89.04+5.5542
KSC 705 2.64+0.160° 1.14+0.063% 4.17+0.545% 10.39+1.346° 63.45+1.093° 1.78+0.1297 88.52+4.5352
KSC 706 2.52+0.144%  1.13+0.059° 4.09+0.499* 10.09+1.207° 64.84+1.361® 1.74+0.082* 85.80+5.039*
Year
2015 2.55+0.082% 1.11+0.023° 4.24+0.241%  9.28+0.703° 66.89+1.2372 2.01+0.210® 84.97+3.705°
2016 2.58+0.097%  1.15+0.029°  4.41+0.320° 11.2+0.871%  60.11+1.288>  1.49+0.184° 90.14+3.1002

Means, in each column and for each factor, followed by at least one letter in common are not significantly different at the 5%
probability level- using Duncan’s Multiple Range Test

Among the maize hybrids studied, KSC 706 exhibited the highest starch content, averaging 64.84%
(Table 2). This may be due to lower SR and higher transpiration rates in KSC 706 from the V6 stage up to
silkk emergence (Figure 1). The efficient water transport from the roots to the shoots and subsequent
transpiration cooling likely maintained optimal canopy temperatures in this hybrid (Figure 3), allowing the
enzymes responsible for converting sucrose into starch to function effectively. This continuous enzyme
activity under favorable conditions resulted in the highest starch production in KSC 706.

Water stress, often resulting from drought, is recognized as one of the major ecological challenges
facing agriculture. Drought stress exerts significant impacts on plants at various levels, from cellular to
whole-plant structures, affecting their structural, biological, and molecular characteristics (Baghdadi et al.,
2023). It limits plant growth and development by disrupting several physiological processes, including
nutrient absorption, stomatal function, transpiration rate, sugar synthesis, and photosynthesis (Bukhari et
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al., 2022). The severity and duration of water stress significantly influence how crops respond, affecting
their overall resilience and productivity (Heydarzadeh et al., 2022).

In this study, maize grain productivity was notably reduced under water stress conditions, likely due
to decreased assimilation of photosynthetic carbon, which is essential for determining crop yield. The
stress led to suppressed leaf growth and development, induced leaf senescence, stomatal closure, and a
reduction in carbon fixation efficiency (Elshamly & Nassar, 2023). The decline in seed and biomass yield
under water stress can be attributed to reduced moisture uptake, impaired photosynthesis, and
diminished hormone production and enzyme activity (Elshamly et al., 2024).

The correlation analysis revealed a strong negative relationship between stomatal resistance and
canopy temperature depression (r = -0.951, p < 0.01) (Figure 5), highlighting the significant role of
stomatal regulation in heat stress management. As SR increased, CTD decreased, indicating that maize
hybrids with higher stomatal resistance experienced more canopy heating, likely due to reduced
transpiration. This finding aligns with previous research showing that elevated stomatal resistance limits
transpiration and canopy cooling, particularly under drought conditions (Lhomme, 2001; Gong et al.,
2023). In relation to grain quality traits, SR showed a positive correlation with soluble sugar (r = 0.684)
and dry matter content (r = 0.853, p < 0.05) (Figure 5). This suggests that plants with higher SR
accumulate more sugars and dry matter, likely as an adaptive response to water stress. Soluble sugars
may serve as osmotic regulators, helping plants maintain cell turgor under drought conditions (Baghdadi
et al., 2023). Conversely, SR was strongly negatively correlated with starch content (r = -0.927, p < 0.01)
(Figure 5), indicating a metabolic shift where stressed plants prioritize soluble sugar retention over starch
synthesis. Such carbohydrate adjustments are well-documented in crops exposed to water deficits, where
sugars play a crucial role in maintaining osmotic balance and protecting cellular structures (Pourali et al.,
2023; Tavazoh et al., 2024). CTD also exhibited significant correlations with grain quality traits,
particularly a strong positive correlation with starch content (r = 0.957, p < 0.01) (Figure 5).
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Figure 5. Pearson correlation analysis of stomatal resistance (SR), canopy temperature depression (CTD), and various quality traits
in maize

Sekil 5. Misirda stoma direnci (SR), gbzenek sicaklik farki (CTD) ve cesitli kalite 6zellikleri arasindaki Pearson korelasyon analizi

This suggests that hybrids with more efficient canopy cooling tend to accumulate more starch.
Other grain quality traits revealed some notable associations. Crude fiber was positively correlated with
crude ash, and crude protein was strongly correlated with crude ash (Figure 5), suggesting a connection
between mineral content and protein levels in the grain. Grain dry matter was also positively correlated
with both crude fiber and crude protein, indicating that hybrids with higher dry matter content tend to
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exhibit better nutritional quality (Ghalkhani et al., 2022). In summary, the correlations between SR, CTD,
and grain quality traits suggest that maize hybrids exhibit distinct physiological and metabolic responses
to drought stress. These findings have important implications for breeding programs aimed at improving
drought tolerance while maintaining grain quality. By selecting hybrids that balance stomatal regulation,
canopy cooling efficiency, and grain quality across varying irrigation regimes, breeders can develop maize
varieties that are better suited to water-limited environments. Further research is needed to explore the
genetic mechanisms underlying these relationships and to confirm their stability across different
environmental conditions.

CONCLUSION

The results indicate that KSC 706, with its lower stomatal resistance and efficient transpiration
cooling system, is better suited to environments where water is available and higher starch production is
desired. This hybrid's ability to maintain open stomata and regulate canopy temperature effectively
underpins its superior performance in starch accumulation. Therefore, KSC 706 can be recommended for
cultivation in regions with adequate irrigation, where maximizing starch yield is a primary objective.
Additionally, the strong negative correlation between stomatal resistance and canopy temperature
depression, along with their relationships to grain quality traits, highlights the importance of stomatal
regulation and canopy cooling in maize's adaptive response to drought stress. These findings provide
valuable insights for breeding programs focused on enhancing both drought resilience and grain quality in
water-limited environments.

Data Availability
Data will be made available upon reasonable request.
Author Contributions

Conception and design of the study: AM, FG, VG, EK, SH; sample collection: AM, FG, VG, SH;
analysis and interpretation of data: AM, FG, VG, SH; statistical analysis: AM, FG, VG, EK, SH;
visualization: AM, FG, VG, SH; writing manuscript: AM, FG, VG, EK, SH, MS

Conflict of Interest

The authors have no conflicts of interest to declare.

Ethical Statement

| declare that there is no need for an ethics committee for this research.
Financial Support

This study was not financially supported.

Article Description

This article was edited by Section Editor Prof. Dr. Fatma AYKUT TONK.

REFERENCES

Afshar, R. K., M. A. Jovini, M. R. Chaichi & M. Hashemi, 2014. Grain sorghum response to arbuscular mycorrhiza
and phosphorus fertilizer under deficit irrigation. Agronomy Journal, 106 (4): 1212-1218.

Ahmadi, A. & A. D. Baker, 1999. Effects of abscisic acid (ABA) on grain filling processes in wheat. Journal of Plant
Growth Regulation, 28: 187-197.

Attaran Dowom, S., Z. Karimian, M. Mostafaei Dehnavi & L. Samiei, 2022. Chitosan nanoparticles improve physiological
and biochemical responses of Salvia abrotanoides (Kar.) under drought stress. BMC Plant Biology, 22 (1): 364.

160



Drought stress effect on qualitative and grain composition in four hybrid maize varieties with different stomata resistance

Baghdadi, A., F. Golzardi & M. Hashemi, 2023. The use of alternative irrigation and cropping systems in forage
production may alleviate the water scarcity in semi-arid regions. Journal of the Science of Food and Agriculture,
103 (10): 5050-5060.

Bharath, P., S. Gahir & A.S. Raghavendra, 2021. Abscisic acid-induced stomatal closure: An important component of
plant defense against abiotic and biotic stress. Frontiers in Plant Science, 12: 615114.

Bohnert H. J., D.E. Nelson & R. G. Jensen, 1995. Adaptations to environmental stresses. Plant Cell, 7: 1099-1111.

Bruns, H., 2003. Controlling aflatoxin and fumonisin in maize by crop management. Journal of Toxicology Toxin
Reviews, 22 (2-3): 153-173.

Bukhari, B., S. Zakaria, S. Sufardi & S. Syafruddin, 2022. Effect of organic amendments on the water stress resistance
of corn varieties during vegetative stage in ultisols. Indian Journal of Agricultural Research, 56 (3): 276-282.

Bulgari, R., G. Franzoni & A. Ferrante, 2019. Biostimulants application in horticultural crops under abiotic stress
conditions. Agronomy, 9 (6): 306.

Cocks, J.W., 2003. Plant density effects on tropical corn forage masses, morphology and nutritive value. Agronomy
Journal, 90: 93-96.

Elshamly, A.M. & S.M. Nassar, 2023. The impacts of applying cobalt and chitosan with various water irrigation schemes
at different growth stages of corn on macronutrient uptake, yield, and water use efficiency. Journal of Soil
Science and Plant Nutrition, 23 (2): 2770-2785.

Elshamly, A.M., R. Igbal, B. Ali, I. Ahmed, M. |. Akram, S. Ali, A. Ditta, F. Cig, M. S. Elshikh, M. Aezm & M. H. Hamed,
2024. Zinc and amino acids improve the growth, physiological, and biochemical attributes of corn under different
irrigation levels. Rhizosphere, 29: 100820.

Farhadi, A., F. Paknejad, F. Golzardi, M.N. llkaee & F. Aghayari, 2022. Effects of limited irrigation and nitrogen rate on
the herbage yield, water productivity, and nutritive value of sorghum silage. Communications in Soil Science and
Plant Analysis, 53 (5): 576-589.

Farooq, M. A., N. Wahid, D.F. Kobayashiujita & S. M. A. Basra, 2009. Plant drought stress, effects, mechanisms and
management. Agronomy for Sustainable Development, 29: 185-212.

Ghalkhani, A., F. Golzardi, A. Khazaei, A. Mahrokh, A. lliés, C. Bojtor, S.M.N. Mousavi & A. Széles, 2023. Irrigation
management strategies to enhance forage yield, feed value, and water-use efficiency of sorghum cultivars.
Plants, 12 (11): 2154.

Ghalkhani, A., F. Paknejad, A. Mahrokh, M.R. Ardakani & F. Golzardi, 2022. Transplanting and seed hydropriming
affects yield, water use efficiency, and grain quality of maize cultivars under delayed planting. Journal of
Agricultural Sciences, 28 (4): 740-750.

Ghorbanli, M. S. Hashemi Moghaddam & A. Fallah, 2006. Study of interaction effects of irrigation and nitrogen on some
morphological and physiological characteristic of rice plant (Oryza sativa L.). Journal of Agricultural Science, 12
(2): 415-428.

Gong, W., Proud, C., Fukai, S. & Mitchell, J. 2023. Low canopy temperature and high stomatal conductance contribute
to high grain yield of contrasting japonica rice under aerobic conditions. Frontiers in Plant Science, 14: 1176156.

Habib, G., M. Khan, S. Javaid & M. Saleem, 2016. Assessment of feed supply and demand for livestock in pakistan.
Journal of Agricultural Science and Technology A, 6 (3): 191-202

Heydarzadeh, S., C. Arena, E. Vitale, A. Rahimi, M. Mirzapour, J. Nasar, O. Kisaka, S. Sow, S. Ranjan, & H. Gitari,
2023. Impact of different fertilizer sources under supplemental irrigation and rainfed conditions on eco-
physiological responses and yield characteristics of dragon’s head (Lallemantia iberica). Plants, 12 (8): 1693.

Heydarzadeh, S., J. Jalilian, A. Pirzad, R. Jamei & E. Petrussa, 2022. Fodder value and physiological aspects of rainfed
smooth vetch affected by biofertilizers and supplementary irrigation in an agri-silviculture system. Agroforestry
Systems, 96: 221-232.

Hirayama, H., Y. Wada & H. Neato, 2006. Estimation of drought tolerance based on leaf temperature in upland rice
breeding. Breeding Science, 56: 47-54.

Jahansouz, M. R., R.K. Afshar, H. Heidari & M. Hashemi, 2014. Evaluation of yield and quality of sorghum and millet
as alternative forage crops to corn under normal and deficit irrigation regimes. Jordan Journal of Agricultural
Sciences, 173 (3834): 1-17.

161



Mahrokh et al.

Jahanzad, E., M. Jorat, H. Moghadam, A. Sadeghpour, M. R. Chaichi & M. Dashtaki, 2013. Response of a new and a
commonly grown forage sorghum cultivar to limited irrigation and planting density. Agricultural Water
Management, 117: 62-69.

Kavut, Y. T. & H. Soya, 2014. An investigation on the effect of different soil textures on the grain yield and some yield
components of some maize (Zea mays L.) cultivars under Mediterranean climate conditions. Journal of
Agriculture Faculty of Ege University, 51 (1): 41-47.

Kowles, R.V. & R.L Phillips, 1988. Endosperm development in maize. International Review of Cytology, 112: 97-136.

Lawlor, D.W., 2002. Limitation to photosynthesis in water-stressed leaves: stomata vs. metabolism and role of ATP.
Annals of Botany, 89: 871-885.

Lepekhov, S.B., 2022. Canopy temperature depression for drought- and heat stress tolerance in wheat breeding.
Vavilovskii Zhurnal Genet Selektsii, 26 (2): 196-201.

Lhomme, J. P., 2001. Stomatal control of transpiration: Examination of the Jarvis-type representation of canopy
resistance in relation to humidity. Water Resources Research, 37 (3): 689-699.

Martinez, J.P., H. Silva, J.F. Ledent & M. Pinto, 2007. Effect of drought stress on the osmotic adjustment, cell wall
elasticity and cell volume of six cultivars of common beans (Phaseolus vulgaris L.). European Journal of Agronomy,
26: 30-38.

Mumtaz, A., D. Hussain, M. Saeed, M. Arshad & M. Yousaf, 2018. Estimation of genetic diversity in sorghum
genotypes of pakistan. Journal of the National Science Foundation of Sri Lanka, 46 (3): 271-280.

Nicolia, B.M., K. Beullens, E. Bobelyn, A. Peris, W. Saeys, K. |. Theron & J. Lammertyn, 2007. Nondestructive
measurement of fruit and vegetable quality by means of NIR spectroscopy: a review. Postharvest Biology and
Technology, 46: 99-118.

Pourali, S., F. Aghayari, M.R. Ardakani, F. Paknejad & F. Golzardi, 2023. Benefits from intercropped forage
sorghum-—red clover under drought stress conditions. Gesunde Pflanzen, 75 (5): 1769-1780.

Qi, H., G. Lu, Z. Li, C. Xu, F. Tian, C. He, G. Ma, W. Ma & H. Ma, 2022. Cladosporium species causing leaf spot on
silage maize based on multi-locus phylogeny in china. Journal of Phytopathology, 171 (2-3): 82-91.

Sallah, P.Y.K., K.O. Antwi & M. B. Ewool, 2002. Potential of elite maize composites for drought tolerance in stress
and non-drought stress environments. African Crop Science Journal, 10: 1-9.

Seydosoglu, S. & V. Saruhan, 2017. Effect of sowing time and variety on silage quality of maize. Journal of
Agriculture Faculty of Ege University, 54 (3): 361-366.

Shao, Y.H., Y. He & J.Y. Bao, 2009. Near-infrared spectroscopy for classification of organs and prediction of the
sugar content. International Journal Food Properties, 12: 644-658.

Tavazoh, M., D. Habibi, F. Golzardi, M. N. llkaee, & F. Paknejad, 2024. Effect of drought stress on morpho-
physiological characteristics, nutritive value, and water-use efficiency of sorghum [Sorghum bicolor (L.)
Moench] varieties under various irrigation systems. Brazilian Journal of Biology, 84: €286121.

Wu, F. & G. Munkvold, 2008. Mycotoxins in ethanol co-products: modeling economic impacts on the livestock
industry and management strategies. Journal of Agricultural and Food Chemistry, 56 (11): 3900-3911.

Yu, M.H., G.D. Ding, G.L. Gao, Y.Y. Zhao, L. Yan & K. Sai, 2015. Using plant temperature to evaluate the response
of stomatal conductance to soil moisture deficit. Forests, 6 (10): 3748-3762.

162



How to cite: Altan, N.N. & M. Cémert Acar, 2025. The in vitro energy and methane production values of
three species of microalgae for ruminants. Ege Univ. Ziraat Fak. Derg., 62 (2): 163-172,
https://doi.org/10.20289/zfdergi. 1404998

Research Article
(Arastirma Makalesi)

Nagehan NUR ALTAN "

Muazzez COMERT ACAR '

" Ege University, Faculty of Agriculture,
Department of Animal Science, 35100,
Bornova, izmir, Tiirkiye

* Corresponding author (Sorumlu yazar):

nagehannur.altan@meb.k12.tr

Anahtar sézciikler: /n vitro, metan,
mikroalg, protein, yem degeri

Keywords: In vitro, methane, microalgae,
protein, feed value

Ege Univ. Ziraat Fak. Derg., 2025, 62 (2):163-172
https://doi.org/10.20289/zfdergi. 1404998

The in vitro energy and enteric methane
values of three microalgae species for
ruminants

Ruminantlar icin U¢ mikroalg turandn in vitro enerji ve
enterik metan degerleri*

* This article is summarized from the first author’'s M.Sc. Thesis. This study was
financially supported by Ege University Scientific Research Projects
Coordination (BAP, Project No; FYL-2021-22676).

Received (Alinig): 14.12.2024 Accepted (Kabul Tarihi):28.12.2024

ABSTRACT

Objective: The aim of the study was to determine the in vitro energy and enteric
methane values of the three microalgae (Spirulina platensis (SPTS), Chlorella
vulgaris (CVGS) and Schizochytrium spp. (SSPP) species by in vitro Gas
Production Technique.

Materials and Method: The gas production (GP) of the microalgae were found
based on 3, 6, 9, 12, 24, 48 and 72 hours incubation period. The IVOMD (In Vitro
Organic Matter Digestibility), ME (Metabolic Energy) and NEL (Net Energy
Lactation) values were calculated by using 24-hours gas production and some
crude nutrient contents. The CH,VFA (Methane volatile fatty acids) were found
from volatile fatty acids (VFA) profiles of 48-hours of incubation residues.

Results: For each microalgae, the differences between the IVOMD and NEL
values were significant (P<0.05). The differences between IVOMD and NEL values
were similar in SPTS and CVGS which were significantly higher than SSPP (31.10
DM% , 1010 kcal/kg) (P<0.05). The Y VFA and CH4 VFA were found to be highest
in CVGS and similar to each other in SPTS and SSPP. Although the CH,VFA
values of SPTS and SPSS were similar to each other, the CH,VFA value of SSPP
(0.70 mol/mol VFA) was found to be the lowest.

Conclusion: [f it is produced economically, it may be recommended that CVGS
can be used as an alternative feed source in ruminant nutrition due to high energy,
crude protein and Y VFA concentrations, while SPTS and SSPP can be used as
feed additives due to their low Y VFA and CH,VFA concentrations.

0z

Amag: Bu calismanin amaci, ¢ mikroalg tirinin (Spirulina platensis (SPTS),
Chlorella vulgaris (CVGS) ve Sghizochytrium spp. (SSPP)) in vitro enerji ve enterik
metan degerlerinin in vitro Gaz Uretim Teknigi ile belirlenmesidir.

Materyal ve Yontem: Mikroalglerin 3, 6, 9, 12, 24, 48 ve 72 saatlik gaz Uretimleri
(GU), IVOMD (In Vitro Organik Madde Sindirilebilirligi), ME (Metabolik Eneriji), NEL
(Net Enerji Laktasyon) degerleri; 24 saatlik gaz Uretimi ve bazi ham besin igerikleri
kullanilarak hesaplanmistir. Ayrica, CH4VFA (Metan ugucu yag asitleri), ugucu yag
asitleri (UYA) profilleri de 48 saatlik artikta bulunmustur.

Arastirma Bulgulan: Her bir mikroalg i¢in IVOMD ve NEL degerleri arasindaki
farklar 6nemlidir (P<0.05). IVOMD ve NEL degerleri arasindaki farklar, SPTS ve
CVGS'de birbirine benzer ve SSPP'den (%31.10, KM, 1010 kcallkg) yiksek
bulunmustur (P<0.05). C;, YUYA ve CH, VFA CVGS'de en yuksek, SPTS ve
SSPP’de ise birbirine benzer bulunmustur. SPTS ve SPSS'in CH,VFA degerleri
birbirine benzer olmasina ragmen, SSPP'nin CH4VFA degeri (0.70 mol/mol VFA)
en dustk bulunmustur.

Sonug: Sonug olarak, ruminant beslemede ylksek enerji, ham protein ve Y UYA
icerigi nedeniyle ekonomik olarak uretilirse CVGS’nin alternatif yem kaynagi olarak
kullanilabilecegi, SPTS ve SSPP'nin ise YUYA ve CH4VFA konsantrasyonunun
disik olmasi nedeniyle yem katki maddesi olarak kullanilabilecegi séylenebilir.
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INTRODUCTION

In parallel with today's rapidly increasing world population, the increasing need for food leads to
studies on animal and plant protein sources. Proteins of animal origin, which are of vital importance for
human health, differ from proteins of plant origin in terms of nutrients such as amino acids, vitamins and
volatile fatty acids. Ruminant animals, provide a better conversion rate of high-cellulose materials to
products of animal origin than many other herbivores, and have a highly developed and specialized
digestive system (Van Soest, 1994). The microbial activity and symbiotic life in the pre-stomach of
ruminant animals eliminate their dependence on B group vitamins and amino acids, which are obligatory
to be supplied from outside in other domestic animals (McDonald et al., 2011). In the production of these
animals, the yield and quality of the obtained product varies depending on the level of feeding and the
balanced nutrition of the animal. Before using alternative feed sources, it is necessary to know the
amount of crude nutrients and energy values they contain, and the advantages and disadvantages they
have should be taken into account (SOLID, 2016). In this sense, it is important to know the enteric
methane production of feeds for sustainable animal nutrition (Scott & Gooch, 2017).

Considering the production of protein source feed in Turkiye, it is seen that a significant part of the
demand is met from Brazil, Ukraine and USA (2.89 in million tons of soybean imports: Season
2022/2023) (Ozcan, 2023). In addition to raising concerns about food safety in protein source products,
this situation also causes significant problems in the sector due to feed supply problems in extraordinary
situations. For this reason, the use of alternative protein feeds in animal nutrition is gaining importance.
The main factor for sustainable animal nutrition is to increase the feed production possibilities as much as
possible on the farm. For this purpose, there is a need for alternative feed that can replace them,
especially soybean and rapeseed meal, as well as roughage grown on the farm and grains as energy
sources. When this problem is addressed, besides leguminous seeds, especially microalgae is alternative
protein for ruminants (Parisi et al., 2020). Because the processes that take place during the production
stages of microalgae do not have harmful effects on the environment and protect natural resources
(Sousa et al., 2008; Christaki et al., 2011). Microalgae, emerges as an ideal feed in terms of nutritional
value especially, proteins, carbohydrates, and lipids to minerals, vitamins, and antioxidants, which confirm
their effectiveness as feed constituents for animal production (Ahmed et al., 2023; Jack et al., 2023). The
term "microalgae" summarizes a diverse group of plant-like, photosynthetic, unicellular or simple
multicellular organisms that does not belong to a single monophyletic group, it includes eukaryotes as
well as prokaryotes (Wild, 2019). It refers to aquatic organisms (freshwater and seawater) that emerged
on Earth about 3.5 billion years ago and are considered the first life form (Margulis, 1981). It has many
advantages over terrestrial plants; They have higher productivity than conventional forages (for example,
they produce 21 times the amount of protein per unit area compared to soybean grain and 49 times more
than grain corn and can be grown in harsh climatic conditions in areas where other crops cannot be
grown, such as desert and coastal areas.

Microalgae can be added to ruminant diets as an energy source to replace maize or concentrates, as
a protein source to replace part of the soybean or rapeseed meal, or to improve the antioxidant content of the
diet. It is recommended that microalgae be used primarily in ruminant diets (Wild, 2019). Ruminants appear
to be a promising target for this new feed ingredient as they can utilize the non-protein nitrogen found in
microalgae and digest the cell wall content of algal organisms (Esmail, 2019). Therefore, microalgae have
been used in recent years to enrich ruminant diets to enhance meat and dairy products with valuable omega-
3 long-chain polyunsaturated fatty acids (n-3 LCPUFA) and docosahexaenoic acid (DHA) (Madeira et al.,
2017; Altomonte et al., 2018). However, studies on the effects of microalgae on feed digestibility and
nutritional value in ruminants are very scarce in the literature. In addition, there is a need for studies on the
effects of algae use according to animal species and yield direction.

In vitro techniques are generally based on measuring of products or fermentation residues. The most
commonly used in vitro techniques are; Two-Stage Digestion Technique and Gas Production Technique.
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Gas Production Technique, Menke et al. (1979) who found a high degree of correlation between in vitro gas
measurement and in vivo digestibility has been accepted as a method that can be used routinely in the
evaluation of feeds. The study was aimed to determine the in vitro energy and enteric methane values of the
three microalgae (Spirulina platensis (SPTS), Chlorella vulgaris (CVGS) and Schizochytrium spp. (SSPP)
species by in vitro Gas Production Technique (Hohenheim Feed Test).

MATERIALS and METHOD

Material

The research material for this study was the three different species of microalgae: Spirulina
platensis, Chlorella vulgaris (with fragile cell walls) and Schizochytrium spp. The samples (at least 1 kg)
were taken from the producers and/or commercial enterprises in Tlrkiye.

Method
Chemical compositions of microalgae

The dry matter (DM), crude ash (CA), ether extract (EE), crude fiber (CF) and nitrogen free extract
(NFE) values of the microalgae were measured by AOAC (1995), approved methods.

According to this analysis method, the amount of DM; 3-5 g of feed sample is weighed into a tared
dry matter container and dried in an oven set at 105°C overnight and the amount of CA; is found by
weighing 2-3 g samples into tared porcelain crucibles and burning them overnight in an oven set at 550°C.
In order to determine the CP amount, 0.5 - 0.7 g samples were weighed into Kjeldahl tubes, and the
analysis was carried out in three stages: wet decomposition, distillation and titration. The CP amounts
were calculated by using the consumption value obtained as a result of wet burning and the conversion of
nitrogen to ammonium sulphate form then to ammonia form by treating the feed samples with strong acid
and titration of this ammonia with a certain normality acid. Velp brand crude oil device was used to
determine the amount of EE. For this, firstly, 5-6 g samples were weighed on the cartridges and the
cartridges were placed on the magnetic parts of the device. Glass balloons filled with 70 ml of hexane
were placed under these mortars and the device was started. Fibre-bag system was used to determine
the amount of raw cellulose. For this, Gerhardt Manual Cellulose Detection Device, FBS6 was used. The
NFE (% DM) values of microalgae were calculated by the following (AOAC,1995).

NFE (%) = (DM% - (EE% + CP% + CA% + CF%))
Determination of gas production amounts of microalgae by in vitro technique
The basis of the method was made according to the Hohenheim Feed Test (Menke & Steingass, 1988).

Rumen fluid samples used in the experiment were obtained daily from a slaughterhouse. The
rumen fluid taken from the ram immediately after slaughter was brought to the laboratory, where the
experiment will be carried out, as soon as possible (approximately 30 min) with a 1 litter thermos
preheated at 38-40°C. In the feeding of rams from which rumen fluid was taken, animals with ad-libitum
roughage consumption and concentrate feed consumption of approximately 1-1.5% of their live weight
were preferred. Three replications and five cycles were performed for each microalgal species (n=3). In
the rumen fluid samples brought from the slaughterhouse, the pH values for each cycle were determined
as 6.67, 6.63, 6.03, 6.12 and 6.80, respectively.

The gas production (GP) values of the microalgae were recorded during the incubation periods (3,
6, 9, 12, 24, 48 and 72 hours) and incubation was terminated at the end of 72 hours. Then, the net gas
production, in vitro organic matter digestibility (IVOMD), metabolic energy (ME), and net energy lactation
(NEL) were calculated for each sample. The amounts of nutrients (CP, CF and CA) and the 24 hours gas
production were used to calculate to ME and NEL values of microalgae (Menke & Steingass,1988).
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I[VOMD (%)= 14,88 + 0,8893 x GP + 0,0448 x CP + 0,0651 x CA (R?=0.92, Sy.x = 4.17),
ME mukgbm) = 1,06 + 0,1570 x GP +0,0084 x CP + 0,0020 x EE —0,0081 x CA, (R? = 0.94, Sy.x = 2.92),
NEL (wukgom) = -0,36 + 0,1149 x GP + 0,0054 x CP + 0,0139 x EE—- 0,0054 x CA, (R?= 0.93, Sy.x = 3.59).

Volatile fatty acids (acetate, propionate and butyrate), and in vitro CH4VFA fermentation efficiency
were determined in 48-hours residual artificial saliva samples by using the following equation CH4VFA:
(0.5 x acetate — 0.25 x propionate + 0.5 x butyrate). In HPLC, the volatile fatty acids are 2 samples for each
cycle; 5-7 ml of artificial saliva samples, which was passed through 4-5 layers of cheesecloth into 15 ml
centrifuge tubes, was centrifuged at 6000 rpm for 10 min. 5 ml of residual artificial saliva samples was
taken from the centrifuged rumen fluid, 1 ml of a 25% metaphosphoric acid solution was added to it and
the tubes were left for 30 min. At the end of the period, after the tubes were centrifuged again at 3000
rpm, the supernatant was separated, taken into Eppendorf tubes and stored at -20°C until analyzed in
Instrument Conditions Agilent 1260 Infinity HPLC system was used (Erwin et al.1961). The procedure for
the machine used is given below: Instrument: Agilent 1260 Infinity HPLC system DAD, Detector: DAD,
Wavelength: 210 nm, Flow Rate: 0.8 mL/min, Column temp: 45°C, Column: Agilent Hi-Plex H, 8 ym,
300*7.7 mm Organic Acid column Mobile Phase: 10 mM H2SO4 solution (100%).

Statistical analysis

IBM SPSS v25 was used to analyze in the statistical evaluation of the research data, and Duncan's
multiple comparison test was used to determine the difference between the groups. Differences between
treatments were considered significant at P<0.05 (SPSS, 2017).

RESULTS and DISCUSSION

The crude nutrient compositions of the microalgae species were shown in Table 1. When the crude
nutrient compositions of the microalgae were evaluated statistically; the differences between the means
were significant for each parameter (P<0.05). The DM content of CVGS and SSPP were significantly higher
that of SPTS. The CA and CP contents are significantly different from each other in each microalgae
species listed as SPTS, CVGS and SSPP, from highest to lowest (P<0.05). EE contents in SPTS and
CVGS are similar but significantly lower than SSPP (P<0.05). CF contents in SPTS and SSPP are similar
but significantly lower than CVGS (P<0.05). The NFE contents SSPP was found to be significantly higher
than CVGS and SPTS, ranked from largest to smallest as SSPP, CVGS and SPTS (P<0.05).

Table 1. Crude Nutritional composition of the microalgae species (DM on %)

Cizelge 1. Mikroalg tiirlerinin ham besin madde kompozisyonu (KM'de %)

Microalgae’s DM CA CP EE CF NFE
SPTS 91.87+0.45°  8.23+0.237  61.69+2.46° 4.84+0.93° 2.92+0.35°  14.19 +1.00°
CVGS 93.95+0.47°  5.58+0.44°  41.03+4.88° 2.24+0.39° 4.87+0.417  40.23+3.44°
SSPP 95.16+0.282  2.68+0.07°  15.40+1.05° 21.02+2.97% 2.60+0.15*  53.46+1.99°

P value 0.000 0.000 0.000 0.000 0.000 0.000

DM: Dry Matter, CA: Crude Ash, EE: Ether extract, CF: Crude Fiber, NFE: Nitrogen Free Extract, SPTS: Spirulina platensis, CVGS:
Chlorella vulgaris, SSPP: Schizochytrium spp. Sem: Standard error of mean. The different letters (a, b, c) in the same column are
statistically different (P<0.05).

Chlorella vulgaris is a more studied microalgae species that can be used in ruminant nutrition due
to its higher CF content than the others (Wild et al., 2018). When our results were compared with the
studies, it was seen that CA (between 6.5 and 16.5%), CP (between 60.3 and 74.3%) and CF (between
0.8 and 11.6) for SPTS were close, while the content of EE (between 0.5 and 1.8) was higher than our
results (Madeira et al., 2017; Wild et al., 2018; Lamminen, 2021). When it comes to the results of CVGS,
it was found on the studies that CA (between 2.7 and 11.1%), CP (between 9.2 and 71.1), CF (between
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0.6 and 14.4) were close to our study, and EE content (between 12.1 and 59.1) was lower than our
results for CVGS (Anele et al., 2016; Kholif et al., 2017; Madeira et al., 2017; Wild, 2019; Meehan et al.,
2021). It has been observed on the studies that SSPP has CA (8.2%), CP (3.0-12.1%), EE (36.2% and
71.1%) and CF (0.6%) contents, respectively (Madeira et al., 2017; Kiani et al., 2020). When our study
was compared with the studies performed, it was seen that CA and EE contents were low (2.68% vs.
8.2%, 21.02% vs. 36.2% - 71.1%, respectively), CP content was close and CF content was high for
SSPP. As a matter of fact, it has been observed that the crude nutrient compositions of microalgae
species have differences both between species and within the same species. It is reported that these
differences are due to different production systems, growing conditions and harvesting/processing of
microalgae species (Meehan et al., 2021).

The in vitro average gas production amounts of the microalgae species according to the incubation
periods of 3, 6, 9, 12, 24, 48 and 72 hours were given in Figure 1; Table 2.

50

Gas production, mL
=2 A NN W WD
O 01O 01O 01O 01 OO

3 6 9 12 24 48 72
Incubation periods, hours

SPTS CVGS SSPP

Figure 1. The average gas production amounts of the microalgae species (mL/200 mg DM).

Sekil 1. Mikroalg tiirlerinin ortalama gaz liretim miktarlari (mL/200 mg KM).

Table 2. In vitro total gas production (mL/200mg DM), in vitro organic matter digestibility (IVOMD; %), metabolizable energy (ME;
kcal/kg DM), net energy lactation (NEL; kcal/lkg DM) values of microalgae species

Cizelge 2. Mikroalg ttirlerinin in vitro toplam gaz lretimi (mL/200mg KM), in vitro organik madde sindirilebilirligi (IVOMD; %), metabolize
edilebilir enerji (ME; kcallkg KM), net enerji laktasyon (NEL, kcal/kg KM) degerleri

Parameters Microalgae’s

g‘eﬁ‘i‘::;w" SPTS cveGs SSPP p value
3 11.17+0.61° 7.35:0.47% 2.86+0.38° 0.014

6 16.28+0.55° 12.08+0.86° 4.27+0.41° 0.007

9 19.48+0.52° 18.18+1.27° 5.99+0.50° 0.020

12 21.13+0.642 25.29+1.632 7.28+0.57° 0.020

24 24.10+0.79% 36.10+2.182 8.52+0.68° 0.017

48 25.04+0.83%* 41.4342.23° 9.23+0.69° 0.009

72 28.23+0.69° 44.5442 19° 10.85+1.19° 0.006
IVOMD 68.64+1.272 73.71+6.85° 31.10+2.49° 0.001
ME 2464+8 2442+197 1935146 0.065
NEL 1406+6° 1437+1492 1010+85° 0.040

SPTS: Spirulina platensis, CVGS: Chlorella vulgaris, SSPP: Schizochytrium spp., The IVOMD, ME and NEL, were evaluated after
the in vitro incubation period of 24 hours. Sem: Standard error of mean. The different letters (a, b, c) in the same column are
statistically different (P<0.05).
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When the gas production amounts of the microalgae were evaluated statistically, the differences
between the average gas production from 3 to 72 hours for each microalgae species were significant
(P<0.05). SPTS was highest and similar to CVGS and; CVGS and SSPP were similar to each other at
the 3 hours incubation period. SPTS and CVGS were similar and significantly higher than SSPP at 6, 9
and 12 hours incubation periods (P<0.05). In the 24 and 48 hours incubation periods, CVGS was found
to be highest and similar to SPTS, while SPTS and SSPP were similar to each other. In the 72 hours
incubation period, it was the highest in SPTS, while CVGS and SSPP were similar to each other
(P<0.05). The average IVOMD (%), ME (kcal/kg) and NEL (kcal/kg) values calculated by using 24
hours GP amounts of microalgae species.

When the IVOMD, ME and NEL values of the microalgae were evaluated statistically; the
differences between the IVOMD and NEL values for each microalgae species were significant
(P<0.05), while ME values insignificant (P>0.05). The differences between mean [VOMD and NEL
values were similar in SPTS and CVGS and significantly higher than SSPP (P<0.05).

In recent years, there has been on increasing interest in the use of microalgae in sustainable
ruminant nutrition (Ahmed et al., 2023, Jack et al., 2023). When the studies were evaluated, GP
amount of SPTS and CVGS were very limited, and no references was found for GP of SSPP. When our
study compared that Wild (2019), the GP of the 24-hours incubation were more similar to our study in
SPTS (24.10 ml vs 22-28 ml 200 mg' DM), however, it was found to be lower than in our study for
CVGS (36.10 ml vs 9-24 ml 200 mg™' DM) respectively. Gooma et al., (2018), found that the 24 hours
GP (23.0 vs 36.10 ml/200 mg' DM) of Nannochloropsis oculata, which is from the same family as
CVGS, was lower than our study. Sucu (2020), found that the average 3 and 48 hours GP for the CVGS
were close to our study. This may be due to the fact that these differences between the GP amounts
are due to the different crude nutrient compositions of the microalgae.

It was observed that the IVOMD values calculated in our study were close to the studies
conducted on both SPTS and CVGS (Wild, 2019). However, it can be said that the IVOMD of CVGS,
which was found to be 73.71% in our study, is slightly higher and that the IVOMD of CVGS (is between
36 and 65%) due to greater crude nutrient composition. Sucu (2020), reported that the ME values of
Chlorella vulgaris varied between 2151 and 4063 kcal/kg. Evaluating these results, there may be
differences in IVOMD and ME values due to the wide variation in crude nutrient composition of
microalgae. It can be said that the CP and EE contents play an important role in these differences,
especially in the high IVOMD and ME values, and the CF content in the low values. Feed value
increases with CP and EE and decreases with CF.

Studies have shown that microalgae can be used as an alternative feed or feed additive in
sustainable ruminant diets due to their methane-reducing effects (Beauchemin, et al., 2008; Martin et
al., 2010; Grainger & Beauchemin, 2011; Kiani et al., 2020). However, the limiting factors of lipid
concentration and the economic value of microalgal species need to be considered when feeding
microalgal protein replacements for soybean meal protein or other ingredients (Jack et al., 2023).

Table 3 shows the Cz (mmol/L), Cs (mmol/L), C4 (mmol/L), and >VFA (mmol/L) values of
microalgae species after 48 hours of in vitro GP and total CHsVFA (mmol/L VFA) values. When the Ca,
Cs, C4, YVYA and CH4VFA values of the microalgae were evaluated statistically; the differences
between Cz, C4, YVFA and CH4VFA were significant (P<0.05), while Cs values were insignificant
(P>0.05). The C2, VYA and CH4VFA were found to be highest in CVGS and similar to each other in
SPTS and SSPP. In C4, SPTS and CVGS were similar and significantly higher than SSPP (P<0.05).
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Table 3. The parameters of in vifro rumen fermentation values of acetate (C,), propionate (Cs), butyrate (C,4), total VFA
concentrations (3 VFA, mmol/L), and the methane VFA concentrations (CH4VFA mmol/L) of three microalgae species

Cizelge 3. Mikroalg tiirlerinin asetat (C,), propiyonat (Cs), biitiratin (Cy4), toplam VFA konsantrasyonlarinin (3 VFA, mmol/L) molar
oranlari ve metan konsantrasyonlarinin (CH,VFA mmol/L) in vitro rumen fermantasyon degerleri parametreleri

Microalgae’s C, C; (o >VFA CH,VFA
SPTS 1.96+0.13° 0.72+0.04 0.65+0.05% 3.33x1.17° 1.13+0.07°
CVGS 3.67+0.512 1.32+0.31 0.73+x0.09° 5.72+0.79* 1.86+0.30
SSPP 1.35+0.17° 0.65+0.05 0.37+0.01° 2.37+0.20° 0.70+0.09 ®
P value 0.005 0.077 0.014 0.007 0.006

SPTS: Spirulina platensis, CVGS: Chlorella vulgaris, SSPP: Schizochytrium spp., CHsVFA: (0.5 x acetate — 0.25 x propionate + 0.5
x butyrate). Sem: Standard error of mean. The different letters (a, b, c) in the same column are statistically different (P<0.05).

In our study, YVFA profiles were determined from 48 hours of GP and the CH4+VFA value was
calculated according to the Wolin (1960), equation. Anele et al., (2016), showed that; the amounts of Co,
Cs, C4 and CH4VFA for CVGS were 0.510 mmol/L, 0.132 mmol/L, 0.206 mmol/L and 3.99 mL/g DM
respectively. However, in our study, it was found that C2 (3.67 mmol/L) had the highest in CVGS, because
of it is higher CF content than the other two microalgaes. In the study of Marrez et al., (2017),
Nannochloropsis limnetica the amounts of C2, C3 and Y VFA were consistent with our study’s; it is clear
that the amount of C4 was similar. As a matter of fact, in our study, it was observed that the amount of
CH4VFA increased as a function of the high IVOMD. Considering this result, a high CF value can be
characterized by an increased methane production. Fermentation in the rumen, influences the production
of CH4. Therefore, mathematical models are used to predict CHs production in ruminant diets. It has been
reported that CH4VFA, which is used in current in vitro studies and defines the stoichiometric relationship
between rumen fermentation and CHas production, shows a better fit than single VFA or other VFA ratios
(Ramin & Huhtanen, 2012). Accordingly, studies have reported a high correlation (R? = 0.97) between
CHasreleased in the in vitro gas production system and methane (CH4VFA) calculated from VFA (Ramin
and Huhtanen, 2012). Therefore, in our study, the amount of VFA was determined after 48 hours of
incubation and the production of CHs was estimated. Anele et al., (2016), showed that the amount of
CH4VFA was similar to our study. According to Sucu (2020), the results of the CH4VFA values were in
agrement with our study. However, this study, conducted by Marrez et al., (2017), showed us that the
amounts of CH4VFA (Nannochloropsis limnetica- Y VFA 70.9 mmol, C2 40.3 mmol, C3 11.7 mmol, C4 11.7
mmol) were lower than our study. Microalgae are evaluated as potential inhibitors of enteric methane
emissions. As a matter of fact, SSPP is known to reduce enteric methanogenesis (80%) due to its high
EE and PUFA composition (Meehan et al., 2021). In addition, CVGS has the highest CH4 production due
to it is high CF content.

CONCLUSIONS

In conclusion, three species of microalgae can be ranked from highest to lowest as Spirulina
platensis, Chlorella vulgaris and Schizochytrium spp. for protein values. When it comes to the fiber, 24-
hours gas production, energy and enteric methane values it can be ranked from highest to lowest as;
Chlorella vulgaris, Spirulina platensis and Schizochytrium spp. When it's economically available, Chlorella
vulgaris can be used as an alternative feed source in ruminant nutrition due to high energy, protein and
volatile fatty acid composition. ON the other hand, Spirulina platensis and Schizochytrium spp. can be
used as feed additives due to their low enteric methane values. More research needs to be done at the
biotechnological level to produce economically with corporation through in vivo experiments to evaluate
the feed values and effects on the ruminants for alone or mixed of microalgae's.
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ABSTRACT

Objective: This research investigates the pelletizing performance of the
machine used to process poultry litter. Fresh poultry litter poses challenges due
to its high moisture content and volume per unit weight. Handling large volumes
at low density over long distances is both difficult and expensive.The objective
of this study is to employ a simple machine to transform poultry litter into the
desired shape and volume weight, thereby improving storage, transportation,
and off-site utilization.

Material and Methods: The research aims to assess the impact of five different
moisture content levels (11%, 17%, 26%, 34%, and 47% d.b.), four die
diameters (4 mm, 6 mm, 8 mm, and 10 mm), and three auger speeds (1.2 m/s,
1.8 m/s, and 2.4 m s) on pelletizing efficiency (%), broken pellets (%), and
pelletizing capacity (kg h™').

Results: The results indicate that optimal pelletizing efficiency (%) and
minimum broken pellet percentage (%) were achieved at a moisture content of
26%, an auger speed of 2.4 m s, and a die diameter of 4 mm. Maximum
pelletizing capacity (kg h™') was attained with a moisture content of 47%, screw
auger speed of 2.4 m s, and a die diameter of 10 mm.

Conclusion: Therefore, it is recommended to operate the simple machine at an
auger speed of 2.4 m s™ for optimum results.

oz

Amag: Bu arastirma, kimes hayvani gubrelerini islemek icin kullanilan
makinelerin peletleme performansini arastirmaktadir. Taze kimes hayvani
althgi, yiksek nem igerigi ve birim agirlik basina hacmi nedeniyle zorluklara
neden olur. Biyik hacimlerin dusik yodunlukta uzun mesafelerde tasinmasi
hem zor hem de pahaldir. Bu c¢alismanin amaci, kiimes hayvani althgini

istenen sekil ve Hacim agdiridi kazandirmak igin dénistirmek igin basit bir
makine kullanarak. depolama, tagima ve saha disi kullanimi iyilestirmektir.

Materyal ve Yontem: Ayrica arastirmada, bes farkli nem seviyesi (%11, %17,
%26, %34 ve %47 d.b.), peletleme diskinin dzrt farkli delik gapi (4 mm, 6 mm, 8
mm ve 10 mm) ve Ug farkli helezon (vida) (1,2 ms™, 1,8 ms' ve 24 m s™)
hizinin peletleme verimliligi (%), kirik peletler (%) ve peletleme kapasitesine (kg
h") etkisi incelenmistir.

Arastirma Bulgulan: Sonuclar, %26'lik bir nem igeriginde, helezon vidasi hizi
ve peletleme diskinin 10 mm delik ¢gapinda bir peletleme diski delik capi ¢gapinda
optimum peletleme verimliligine (%) ve minimum kirik pelet orani (%)
ulagildigini gostermektedir. Maksimum peletleme kapasitesine (kg h™') %47
nem igerigi, 2,4 ms™ vida hizi ve 10 mm peletleme diski delik capi gapiyla
ulasiimistir.

Sonug: Bu nedenle, optimum sonuglar igin peletleme makinasi 2,4 ms™ vida
hizinda galigtiriimasi onerilir.
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INTRODUCTION

Poultry (Gallus gallus domesticus) represents the fastest-growing agricultural sub-sector in developing
countries (Mottel & Tempio, 2017). In Egypt, poultry production is poised to rise in tandem with increasing
domestic consumption. Poultry litter, comprising manure, feathers, spilled feed, and bedding material, poses
a significant solid waste challenge, with broiler chickens generating an average of 43 kg of fresh litter per
1000 kg of live weight each day (Alkis & Celen, 2009). Addressing this issue is crucial for effective waste recycling.

Poultry litter emerges as an excellent resource for organic fertilizer production (Kyakuwaire et al.,
2019), contributing to enhanced soil physical-chemical conditions (Lima et al., 2021). Its applications
extend to supporting the fattening of ruminants (Adli et al., 2017) and exploring energy recovery options
(Lee et al., 2017). Not only does it improve soil fertility and aeration, but it also enhances soil water-
holding capacity (Li et al., 2021), with ruminants capable of metabolizing it into essential amino acids for
growth and maintenance (Adli et al., 2017).

Moreover, research by Yangin-Gomec et al. (2020) and Zhao et al. (2021) has delved into energy
recovery options for poultry litter, providing insights into various technologies such as pyrolysis, biochar
production, combustion, gasification, anaerobic digestion, and others.

Poultry house litter is periodically removed and stored in covered facilities or outdoors until it is
transported and applied to the field, typically done in winter or during the dry season before tillage.
However, storage often poses challenges, leading to litter being dumped as waste. Improper storage or field
application of fresh poultry litter can result in contamination issues, including nitrogen emissions to the
atmosphere, chemical and microbiological contamination of water bodies, carrier insects, and odor
nuisance (Janczak et al., 2017; Ranadheera et al., 2017; Kabelitz et al., 2021), along with additional
concerns such as transportation costs and handling (Gilbert et al., 2009).

The inefficient use of poultry litter has caused many to view it as a problematic waste (Suppadit et
al., 2008). Pelletizing emerges as a promising approach to alleviate these issues. The manufacturing
process of poultry litter enhances the physical-mechanical properties of the feedstock material, facilitating
easier handling, transportation, and storage (Gilvari et al., 2019).

Several researchers (Yang et al., 2016; Gong et al., 2019; Pampuro et al., 2020) have explored the
impact of compression force during material forming. Their findings indicate that pressure significantly
affects the material's qualities by increasing particle density. The physical characteristics of pellets formed
from poultry litter are mainly influenced by their moisture content (Brunerova et al., 2020).

Studies by Behnke (2001) reported that the pelleting process destroys pathogenic organisms, and
Kaddour (2003) developed a local pellet-producing machine. Optimal results were achieved with a
pelletizing capacity of 362.77 kg h™' and a pelletizing efficiency of 96.092%, using a screw speed of 1.81
m s=', effective hole diameter of 25.5 mm, and 22 holes. Morad et al. (2007) investigated the performance
of a pelleting machine, revealing high efficiency (73.15 %) and productivity (422 kg h'") at a screw speed of
2.11 m s™'.The utilization of poultry litter represents a crucial step in related waste management.

The aim of this study arises from the need to explore efficient methods for utilizing poultry litter to
mitigate environmental pollution and nuisances, such as odor and insect proliferation. Despite the
availability of machinery for compressing poultry litter, there remains a lack of research focusing on the
utilization of such machinery for pellet production. Therefore, this paper aims to investigate the
performance of a well-known machine used for pellet production from poultry litter collected and
compressed. By evaluating pelletizing efficiency, assessing broken pellets, and measuring machine
productivity, the study aims to contribute to the optimization of machine operating parameters for this
purpose. Specifically, it seeks to identify the optimal combination of operating parameters that not only
maximize pelletizing efficiency and machine productivity but also minimize the percentage of broken
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pellets. Through this research, we aim to offer practical solutions for sustainable waste management
while enhancing the economic viability of utilizing poultry litter for pellet production.

MATERIALS and METHODS

Sample preparation

Samples of fresh poultry litter were acquired from a private poultry house with a capacity of 2000
broiler chickens (Ross). The broiler house is situated at 31° 10" 13" N, 31° 47' 56" E in Meet-Salseel city, ElI-
Dakahlia Governorate, Egypt. An open house with a concrete floor and a stocking density of 10 birds per
square meter was utilized for obtaining the poultry litter. At the conclusion of each raising cycle, following the
harvesting of the birds, poultry litter is typically accumulated into piles or windrows for mechanized collection
using a machine designed by the author. Twenty kilograms per sample were promptly collected, placed in
clean bags, and transported to the laboratory. The average chemical composition of fresh poultry litter is
presented in Table 1.

Table 1. The average chemical composition of fresh poultry litter

Cizelge 1. Taze kiimes hayvani gibresinin besin igeridi ton basina kilogram olarak

N,kgt' P,kgt' K kgt
13.1 45 3.6

Principles of operation

The primary operational principle of the pelletizing machine involves mechanically forming the output
pellet by compacting and pressing it through a die opening, utilizing a die hole with an appropriate diameter.
The primary operational principle of the pelletizing machine involves mechanically forming the output pellet
by compacting and pressing it through a die opening, utilizing a die hole with an appropriate diameter.

Description of the pelletizing machine

The simple aluminum metal pelletizing machine consist of feeding, pelletizing, power drive, and
power transmission units, as depicted in Figures 1 & 2.

2777

1-Inlet and hopper
2-Main shaft

3- Auger

4-Die orifice

8 - Transmussion system

al-
Elevation Section 8.V. (A-A)

Figure 1. The machine used for pelletizing poultry litter. Figure 2. Schematic diagram for the pelletizing machine.
Sekil 1. Kiimes hayvanlari althginin peletlenmesinde kullanilan makine. Sekil 2. Peletleme makinesinin sematik diyagrami.

175



Al-Rajhi

The feeding unit includes a hopper with a volume of 0.16 m3, welded to a cylindrical base, facilitating
the efficient disposal of poultry litter above the pelletizing machine. The pelletizing unit features an auger
(screw conveyor) with a diameter of 10 cm and a length of 45 cm that transports poultry litter from above
to a die orifice for pellet creation at a rate of 29 kg/h. The die disc has a total diameter of 15 cm, with the
active area (total area of the holes) comprising 47% of the total disc area. The auger subsequently
transports the pellets to a cutter knife equipped with four sharp blades, regulating the length of the pellets.
Dies with hole diameters of 4, 6, 8, and 10 mm were employed.

A three-phase electric motor with a power rating of 0.56 kW (0.75 HP), operating at 50 Hz, and with
voltage options of 190-380 V at a rotational speed of 1400 rpm, powers the machine. Cast iron pulleys
and V-belts are utilized to transfer power directly from the motor to the main drive shaft. Adjusting the
pulley diameters on the auger shaft to vary the auger speeds (1.2, 1.8, and 2.4 ms™') requires raising and
lowering the electric motor.

Methods

Samples of poultry litter were weighed and introduced into the hopper throat of the pelletizing
machine. Under the influence of gravity, the poultry litter descended or was compacted towards the
pelletizing chamber of the machine, consisting of a power screw and compression plate. Subsequently, a
small motor rotated the power shaft in one direction, enabling the auger to mix and compress the
entrapped material before extruding it through the holes in the die plate. Four-bladed knives, spinning
against the die plate, were employed to cut the resulting cylinders of material into small lengths upon
exiting the die. The process relied on the axial movement of the material within the screw press.

Uniformly sized, shaped, and dense pellets emerged through the holes in the die due to the
continuous rotation of the shaft, propelling the screw auger. This rotation facilitated the movement of the
compressed poultry litter mixture, subjected to a compression ratio of 10:1, through the die. The poultry
litter material is not inherently homogeneous, as it likely contains varying particle sizes and compositions.
Therefore, the auger mixes and blends the material before it is extruded through the die. The continuous
auger mixing and compression helps create a more uniform and consistent pellet composition. The
rotational speed and pitch of the auger are designed to provide sufficient mixing and residence time within
the pelletizing chamber to thoroughly blend the poultry litter before it is forced through the die orifices.
This mixing and compression process is a key part of the pelletizing operation to ensure the final pellets
have the desired characteristics.

The pelletized poultry litter was then cut into small lengths by four-bladed knives made of high-
carbon steel with a Rockwell hardness of 55-60 HRC. These knives, spinning against the die plate at
1200 rpm, were employed to cleanly shear the extruded material as it exited the die. The knife blades
have a length of 7.5 cm and a thickness of 5 mm, providing robust and durable cutting edges. This knife
assembly ensures the pellets are cut to the desired uniform length upon exiting the pelletizing machine.
The pelletized poultry litter was then packaged in polythene and stored.

Experimental design and performance evaluation

The experimental design of the test followed a completely random pattern. Moisture content was
determined using the oven-dry method, reaching a constant weight at 105 °C for 48 hours, in accordance
with ASAE Standard S269.4 (ASAE standard, 2002). The speed of the rotating shaft was measured using
a hand speedometer (HT-5100, Ono Sokki Co., Ltd., Japan) with direct reading. The mass of the samples
was determined by an electrical digital balance with an accuracy of 0.01 gram. The time required for the
execution process was measured using a common stopwatch with an accuracy of 0.01 seconds.

Tested variables:

Three variables were studied :
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1) Moisture content (M)

Samples of fresh poultry litter with an initial moisture content of 47% were collected. These
samples were allowed to dry, reaching moisture contents of 34%, 26%, 17%, and 11% (d.b.) after 1, 2, 3,
and 4 days, respectively. The moisture contents were labeled as M1, M2, M3, M4, and Ms.

2) Die diameters (D)

Die diameters of 4, 6, 8, and 10 mm (D1, D2, D3, and D4, respectively) were investigated.
3) Auger speeds (A)

Auger speeds of 1.2, 1.8, and 2.4 m s (A1, A2, and As, respectively) were tested.
Measurements

The experiments were conducted and replicated three times. The following criteria were studied to
determine the ideal settings for the machine under study.

Moisture content (M.c.), %.

The moisture content was calculated using the following equation:

Mass;pitiar — Massg;
initial final N (l)

Mc.,% =
Massgina

Pelletizing efficiency (77,, ), %.

Pelletizing efficiency, expressed as a percentage (%), was determined for one kilogram of poultry
litter using the following relationship:

M,
Ny =+~

= X 100 2
o X100 > @)

Where:

Mo: Mass of output pelletized poultry litter, in grams,
Mr: Mass of total poultry litter input, in grams.
Broken Pellet percentage (B, %)

The percentage of broken pellets (B) in poultry litter pellets is crucial for quality control and
assessing the efficiency of the pelletizing process. The percentage of broken pellets (B) is a measure of
the proportion of pellets that have broken during the pelletizing process. This measure helps assess the
integrity and durability of the pellets, which is important for their storage, transportation, and eventual
use.The percentage of broken pellets was determined according to the following relationship:

M,
B=-—2x100 - (3)
M

o

Where:

Mb: Mass of broken poultry litter pellets, in grams. This is the amount of pellets that have fractured
or shattered during the pelletizing process.

Mo: Represents the total mass of pellets, including both intact and broken pellets. It provides the
overall basis for comparison.

The resulting percentage (B) indicates the extent of pellet breakage. A lower percentage suggests
a higher quality product with fewer broken pellets, while a higher percentage indicates more breakage
and potentially lower quality pellets.
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In this study, the following methods were used to measure the efficiency of pellet production,
evaluate broken pellets, and measure machine productivity:

Measurement Time (s):

¢ The product output was measured for 60 seconds during the pelletizing process.
¢ This duration was deemed sufficient to reliably assess the pellet production rate.
Determination and Collection of Broken Pellets:

¢ Sieving Method: The produced pellets were sieved using standard sieve sizes (e.g., 2 mm) to
separate the broken pellets.

¢ Manual Collection by Researchers: Additionally, the researchers visually inspected and manually
collected the broken pellets.

This metric is essential for manufacturers to optimize their pelletizing process, identify any issues
causing excessive pellet breakage, and ensure consistency in pellet quality.

Pelletizing Productivity (PP), kg h!

Machine productivity was calculated as follows:

M, _
P:T' kg.h™t - (4)

Where:

Mo: Mass of output pelletized poultry litter, in kilograms,
t: Time of test duration, in hours.

Statistical analysis

The experiments were replicated three times, with each test conducted independently to ensure the
reliability and consistency of the results. This replication strategy provides readers with a clear
understanding of the experimental design and methodology used in this study.

We employed one-way Analysis of Variance (ANOVA) to assess the effects of the studied factors
[moisture content (M) , die diameters (D), and auger speeds (A)] on the response variables: Pelletizing
efficiency (NP), Broken Pellet percentage (B) and pelletizing productivity (P). The Costat Program (Oida,
1997) was used for all statistical analyses. Statistical significance was established based on a probability
level of p < 0.05.

For each factor, we compared the means of the response variables across different levels using
ANOVA. When significant differences were detected, we conducted post-hoc tests (Tukey's HSD) to
determine which specific groups differed from each other.

Prior to analysis, we verified the assumptions of ANOVA, including normality of residuals and
homogeneity of variances, to ensure the appropriateness of the statistical method for our data set. This
comprehensive approach allowed us to identify statistically significant differences between the levels of
each factor for the measured variables.

RESULTS and DISCUSSION

Overall, the initial outcome noted was the effective completion of the densification process, which
successfully generated the pellet samples subsequently examined. The pelletized pouliry litter, with a
moisture content of 26% and auger speeds of 2.4 m s™' using die diameters of 4, 6, 8, and 10 mm, is
illustrated in Figure 3.
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Figure 3. The organic manure pellets generated from chicken litter.

Sekil 3. Etci pili¢ althigindan (iretilen organik giibre peletleri.
Factors affecting pelletizing efficiency, %

Figures 4-6 depict the relationships between moisture content, die diameters, and auger speed on
pelletizing efficiency. The observations reveal that increasing the moisture content up to 26% enhances
pelletizing efficiency, peaking at this moisture level. However, beyond 26%, pelletizing efficiency begins to
decline as the consistency of poultry litter becomes less conducive for pellet formation. Conversely, the
increase in die diameter negatively impacts pelletizing efficiency due to reduced compressibility. Auger
speed, on the other hand, exhibits a positive correlation with pelletizing efficiency. This can be attributed
to the enhanced capacity facilitated by higher auger speeds, maximizing the inlet material per unit area at
the optimum moisture content (26%).

The highest recorded mean values for pelletizing efficiency were 86.5%, 83.8%, and 81.05%. These
top efficiency values were associated with a poultry litter moisture content of 26%, a die diameter of 4 mm,
and an auger speed of 2.4 m s™', respectively. In contrast, the lowest recorded mean values for pelletizing
efficiency were 69.25%, 67.07%, and 74.9%. These lower efficiency values corresponded to a poultry
litter moisture content of 11%, a die diameter of 10 mm, and an auger speed of 1.2 m s™', respectively.

The variations in pelletizing efficiency, as indicated by the mean best and mean minimum values,
can be attributed to several factors. One significant factor is the moisture content of the poultry litter.
When the moisture content is higher (26%), as observed in the cases with higher pelletizing efficiency,
the litter material tends to bind together more effectively during the pelleting process. This results in better
pellet formation and a higher overall efficiency.
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Conversely, when the moisture content is lower (11%), as seen in instances of lower pelletizing
efficiency, the litter material may not bind together as well during pelletization. This can lead to difficulties
in forming pellets, resulting in lower efficiency.

Additionally, the die diameter and auger speed also play crucial roles in pelletizing efficiency. A smaller
die diameter (4 mm) and higher auger speed (2.4 m s™") seem to facilitate better pellet formation and,
therefore, higher efficiency. On the other hand, a larger die diameter (10 mm) and lower auger speed (1.2 m
s™") contribute to lower pelletizing efficiency, likely due to reduced compaction and binding of the litter material.

The obtained regression equations were:

Ne (%)= 75.49 + 0.0941 M

Ne (%)= 91.66 - 1.9470 D

Ne (%)= 68.46 + 5.2800 A

NP (%)= 79.89 + 0.0941 M - 1.947 D + 512 A,

where M is the moisture content, D is the die diameter, and A is the auger speed.

The observed trends in pelletizing efficiency can be rationalized based on the interactions between
moisture content, die diameter, and auger speed. The increase in moisture content initially promotes
better pellet formation, likely due to improved binding properties. However, excessive moisture leads to a
decline in pelletizing efficiency, possibly due to difficulties in material handling and reduced
compressibility.

The negative impact of larger die diameters on pelletizing efficiency aligns with the expected
reduction in compressibility, making it challenging to form cohesive pellets. This finding emphasizes the
importance of selecting an optimal die diameter to balance the pelletizing process's efficiency.

The positive correlation between auger speed and pelletizing efficiency suggests that higher
speeds enhance material throughput, particularly when coupled with the ideal moisture content. The
optimal combination of factors-moisture content, die diameter, and auger speed-is critical for achieving
maximum pelletizing efficiency.

The power regression equations further quantify the relationships between the tested factors and
pelletizing efficiency. These equations provide a mathematical framework for predicting pelletizing
efficiency based on the moisture content, die diameter, and auger speed. The derived equations offer
valuable insights for optimizing the pelletizing process and highlight the significance of balancing these
factors to achieve desired efficiency levels.

Factors affecting broken pellets (B), %

Figures 7-9 illustrate the influence of moisture content, die diameters, and auger speed on the
percentage of broken pellets. Observations indicate that increasing moisture content initially reduces the
mean percentage of broken pellets by up to 26%. However, beyond this point, excess moisture leads to
increased percentages of broken pellets due to rapid moisture loss and the formation of cracks in the
pellets (Suppadit and Panomsri, 2010). The impact of die diameter is evident as an increase in diameter
results in higher mean percentages of broken pellets, attributed to reduced compacting and pressing
through the die opening. Conversely, higher auger speeds are associated with decreased mean
percentages of broken pellets, indicating improved pellet compaction.

The best values for the mean percentage of broken pellets were recorded at 6.79%, 7.24%, and
7.82%. These optimal values correspond to a poultry litter moisture content of 26%, a die diameter of 4
mm, and an auger speed of 2.4 m s, respectively.
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The obtained regression equations were:

B (%) = 7.0090 + 0.070 M
B (%) = 5.2130 + 0.527 D
B (%) = 12.193 - 1.829 A
B (%) = 6.615 + 0.0700 M + 0.5267 D - 1.829 A

The observed trends in broken pellets shed light on the critical factors influencing pellet integrity in the
pelletization process. The decrease in the mean percentage of broken pellets with increasing moisture
content up to 26% aligns with expectations, as moisture acts as a binding agent, enhancing pellet cohesion.
However, the subsequent increase in broken pellets beyond this moisture threshold suggests the presence
of challenges associated with excess moisture, such as rapid drying and pellet cracking.
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Figure 8. Effect of die diameter on broken pellets, %.
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Figure 9. Effect of auger speed on broken pellets, %.
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The impact of die diameter on broken pellets underscores the role of compacting and pressing
forces in pellet formation. Larger die diameters result in less effective compacting, leading to higher
percentages of broken pellets. This emphasizes the need for a balanced die diameter selection to
optimize pelletization and minimize pellet breakage.

The influence of auger speed on broken pellets underscores the importance of pellet compaction in
the pelletization process (Spotts et al., 2004). Higher auger speeds contribute to improved compaction,
leading to a decrease in the mean percentage of broken pellets. This finding emphasizes the importance
of auger speed in achieving desired pellet quality.

The regression equations offer quantitative insights into the relationships between the tested
factors and the percentage of broken pellets. These equations provide a mathematical framework for
predicting the impact of moisture content, die diameter, and auger speed on broken pellets. The derived
equations contribute valuable information for optimizing the pelletization process and minimizing pellet
breakage.

Factors affecting pelletizing productivity (P), kg h™

Direct relationships were identified between the tested factors and the measured pelletizing
productivity (%) as depicted in Figures 10-12. The most substantial mean values of pelletizing productivity
were recorded at 29.91 kg h™, 24.38 kg h™, and 25.9 kg h™ for a moisture content of 47%, a die diameter
of 10 mm, and an auger speed of 2.4 m s™'. Conversely, the mean minimum values of pelletizing
productivity were 15.97 kg h™, 21.42 kg h™, and 23.97 kg h™, respectively. These values were directly
associated with a poultry litter moisture content of 11%, a die diameter of 4 mm, and an auger speed of
1.2ms™.

This finding aligns with Rasyid et al. (2018), indicating that increased speed results in higher
pelletizing productivity.

Increasing moisture content, die diameter, and auger speed positively impacted pelletizing
productivity by maximizing the inlet and outlet of loose material through the augmentation of auger speed
and die diameter, respectively.
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The obtained regression equations were:

P (kg h-1) =16.475 + 0.3138 M

P (kg h-1) =21.430 + 0.5020 D

P (kg h-1) =22.050 + 1.6100 A

P (kg h-1) =10.063 + 0.3138 M + 0.5023 D + 1.608 A

30 — SV
s e
” ..

15

%__
l
I

o n

0 10 20 30 40 50
Moisture content, %

Pelletizing productivity, kg
h-l
[IRY
)

Figure 10. Effect of moisture content on pelletizing productivity, kg h™.

Sekil 10. Nem igeriginin peletleme verimliligi iizerindeki etkisi, kg h™.

The examination of pelletizing productivity elucidates the interplay between moisture content, die
diameter, and auger speed in influencing the efficiency of the pelletization process. The direct
relationships observed in Figures 10-12 underscore the importance of these factors in determining the
overall productivity of the machine.

w 30
= 25

> E__.—ét—-__x

:‘é 20 RT=10-9952

45 o e

-§ 15

8 < 10

[=14]

£

N

e

2 0

e 2 7 12

Die diameters, mm

Figure 11. Effect of die diameter on pelletizing productivity, kg h™'.
Sekil 11. Kalip gapinin peletleme verimliligine etkisi, kg h™'.
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Figure 12. Effect of auger speed on pelletizing productivity, kg h™.
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The highest recorded mean values for pelletizing productivity at a moisture content of 47%, a die
diameter of 10 mm, and an auger speed of 2.4 m s™ highlight the optimal conditions for achieving
maximum throughput. In contrast, the lowest mean values associated with a poultry litter moisture content
of 11%, a die diameter of 4 mm, and an auger speed of 1.2 m s™" indicate conditions where the machine
exhibited reduced efficiency.

The positive impact of increasing moisture content, die diameter, and auger speed on productivity
can be attributed to their respective roles. Higher moisture content contributes to improved material flow
and compaction, while larger die diameters and increased auger speeds enhance the throughput of loose
material. The observed trends align with expectations, emphasizing the need to balance these factors for
optimal pelletizing productivity.

The regression equations provide quantitative insights into the relationships between the tested factors
and pelletizing productivity. These equations serve as valuable tools for predicting the impact of variations
in moisture content, die diameter, and auger speed on pelletizing productivity. The derived equations offer
a systematic approach to optimizing machine performance and achieving desired productivity levels.

Analysis of variance (ANOVA) and mean comparisons

The ANOVA analysis revealed significant effects of different levels of moisture content, die
diameter, and auger speed on all studied parameters (p < 0.001).

The outcomes of the ANOVA analysis underscore the significance of moisture content, die diameter, and
auger speed in influencing the measured parameters. The p-values less than 0.001 indicate a highly significant
impact of these factors on pelletizing efficiency (INP), broken pellets (B), and pelletizing productivity (P).

Increasing moisture content had a notable impact on all parameters. The mean values for
pelletizing efficiency (NP) increased up to a moisture content of 26%, beyond which a decline was
observed. Similarly, broken pellets (B) initially decreased and then increased, reaching a minimum at
26%. Pelletizing productivity (P) demonstrated an increasing trend with rising moisture content. The
optimal mean values for P were recorded at 29.91 kg h™ for a moisture content of 47%.

Die diameter levels significantly affected all parameters. Larger die diameters were associated with
increased broken pellets (B) and reduced pelletizing efficiency (NP) and productivity (P). The die diameter
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of 4 mm exhibited the highest mean values for B and P, while the 10 mm die diameter led to the highest
mean value for NP.

Auger speed exerted significant effects on all parameters. Higher auger speeds were linked to
improved pelletizing efficiency (MP) and productivity (P) and decreased broken pellets (B). The optimal
mean values for P and NP were associated with an auger speed of 2.4 m s™, while the lowest mean

value for B was observed at an auger speed of 1.2 ms™.

Table 2. Means and standard errors for measurements affected by studied factors

Cizelge 2. Calisilan faktorlerden etkilenen dlglimlerin ortalamalari ve standart hatalari.

Factors NP, % B, % P, kg h'!
M1 69.25+5.12° 9.01 £0.03? 15.97+ 0.142
M2 76.67+6.18° 7.92 £0.02° 20.81+ 0.98°
M3 86.5045.59a 6.79 £ 0.03° 24.01£0.78°
M4 79.337.61° 9.93 +0.03° 26.05+ 0.88°¢
M5 71.756.43° 10.85+0.02° 29.91+0.48°

p-value <0.0001 <0.0001 <0.0001
D1 83.80 + 7.09° 7.24 £0.05° 21.42+0.75°
D2 80.33 £5.54%®  8.47 £0.04° 22.41+0.63°
D3 75.60 £4.65% 9.47 +0.05° 23.58+ 0.05°
D4 67.07 £5.53% 10.42+0.13% 24.38+0.13?

p-value <0.0001 <0.0001 0.0211
A1 7490 £5.57° 10.01 £0.07° 23.97 +0.46°
A2 78.15 £ 3.79° 8.88 £0.09° 24.98 + 0.69%
A3 81.05+6.76® 7.82+0.06° 25.90 £ 0.56*

p-value <0.0001 <0.0001 0.0175

Columns with different superscripts (a-c) are significantly different (p < 0.05).

CONCLUSION

In conclusion, understanding the intricate interplay between moisture content, die diameter, and
auger speed is essential for optimizing pelletizing efficiency. The findings underscore the importance of
selecting appropriate parameters to enhance pellet quality and overall machine performance in poultry
litter pelletization processes.

Understanding the factors affecting broken pellets and pelletizing productivity is crucial for
optimizing the pelletization process. The findings underscore the importance of moisture content, die
diameter, and auger speed in influencing pellet integrity, throughput, and overall machine performance.
Achieving an optimal balance among these factors is essential to enhance pellet quality, minimize
breakage, and maximize efficiency in poultry litter pelletization processes. The mean comparisons further
emphasize the significance of selecting appropriate levels for these factors to ensure high-quality pellet
outputs and optimal machine performance.

Future research directions in poultry litter pelletization could explore several key areas. Investigating
the long-term effects of different pellet compositions on soil health and crop yields could provide valuable
insights for agricultural applications. Studies on optimizing the pelletization process for specific end-uses,
such as fertilizer or animal feed, may enhance the pellets' efficacy in these applications. Research into
innovative binding agents or additives that could improve pellet durability without compromising nutrient
content would be beneficial. Additionally, comprehensive life cycle assessments of poultry litter pellets used
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as a biofuel could help quantify their environmental impact compared to other energy sources. Exploring
potential methods for reducing harmful emissions during the combustion of these pellets also warrants
further investigation. Finally, economic feasibility studies across different regions and scales of operation
could provide important information for industry adoption and policy-making.
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ABSTRACT

Objective: The study examines the identification and use of plant materials in
the streets in Kilis urban protected area.

Material and Methods: Within the scope of the study, the traditional street
texture in the Kilis urban protected area was examined. In the study, the
protected area with an area of 720 decares was divided into four regions. A total
of 40 streets were examined and on-site identification and analysis were made,
and plant species and usage areas in the historical texture were determined.

Results: At the end of the study, a total of 18 different species were identified,
including 9 trees, 4 shrubs and 5 climbers. In terms of usage rates, the most
commonly used species were 44.15% (Vitis vinifera), 12.98% (Morus alba),
9.09% Parthenocissus quinquefolia and 6.49% Campsis radicans.

Conclusion: In line with the findings obtained, it was emphasized that the
historical texture should be handled and protected as a whole by determining
the existing plant species.

0z

Amag: Calismada Kilis kentsel sit alaninda sokaklarda yer alan bitkisel
materyallerin tespiti ve kullanimi incelenmektedir.

Materyal ve Yontem: Calisma kapsaminda Kilis kentsel sit alanindaki
geleneksel sokak dokusu incelenmistir. 720 dénim alana sahip kentsel sit alani
dort bolgeye ayriimistir. Toplam 40 cadde incelenerek yerinde tespit ve analizler
yapilarak tarihi dokudaki bitki turleri ve kullanim alanlari belirlenmistir.

Arastirma Bulgularn: Calisma sonucunda 9'u agag, 4'U ¢ali, 5'i sarilici ve
tirmanici olmak Uzere toplam 18 farkl tir tespit edilmigtir. Kullanim oranlarina
bakildiginda ise en ¢ok kullanilan turler %44.15 (Vitis vinifera), %12.98 (Morus
alba) %9.09 Parthenocissus quinquefolia ve %6.49 Campsis radicans olarak
belirlenmisgtir.

Sonug: Elde edilen bulgular dogrultusunda mevcut bitki tirlerinin tespit edilerek
tarihi dokunun bir bitin olarak ele alinmasi ve korunmasi gerektigi
vurgulanmistir.
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INTRODUCTION

Streets, which form cities the transportation networks and contain much social data, are an important
part of urban identity due to their unique textures. It divides the urban space but also connects it and forms
the basic skeletal structure of the city (Southworth & Owens, 1993). Urban dwellers interact with plants in
various ways in streets, parks, gardens, and commercial areas (Lawrence, 1994; Nagendra & Gopal, 2010).
However, increased population density often threatens cities with fewer vegetation and water bodies than
rural areas (Gunawardena et al., 2017). Whereas vegetation helps to reduce stormwater runoff, preventing
the likelihood of flooding and property damage (McPherson et al., 1997). Therefore, street plants play an
integral role in supporting healthy urban communities by providing environmental, social and economic
benefits. It contributes to the liveability of cities by providing shade, slowing the flow rate of rainwater, and
improving air quality (Mullaney et al., 2015). Street trees can change the urban landscape, affect the
ecological functioning of the urban ecosystem, change the economic value of cities and the quality of their
spaces (Bolund & Hunhammar, 1999). Undoubtedly, plants have an important role in the design of aesthetic
and functional spaces in landscape architecture works. Stone, wood, concrete, iron etc. contrary to the hard,
solid, dull and lifeless appearance of the materials that make up the landscape, plants display a lively, soft
and warm appearance by creating a more natural and human-like environment (Acar et al., 2010). The
intense use of species in narrow spaces in the city adds color and dynamism to the space. To make people
feel the seasonal differences in compositions or to create an accent effect thanks to the species that attract
attention with their leaf colors different from green every season, it is necessary to include species that offer
different color and texture characteristics. (Acar et al., 2010). One of the most important functions of plants is
to contribute aesthetically to the designed spaces with their visual features such as form, texture and color, as
well as their anatomical features (Yilmaz et al., 2018). The contribution of trees to the aesthetic of a city is
very important. Empty streets with asphalt and cement blocks create a sense of pressure for people. Since a
city without trees lacks a softening effect, it creates an unsettling impact when confronted with hard
surfaces. Trees interrupt the lines and planes, connecting people to their environment. Plants provide
urban dwellers with a sense of natural, rhythmic change as they respond to the seasons (Nadel et al., 2013).
While plants enhance the livability and vibrancy of their surroundings, they also provide people with the
opportunity to connect with nature, alleviating the pressures of daily life (Karasah & Var, 2012).

Planting design has important functions in transforming historical urban areas, which have the
cultural characteristics of the region from past to present, into private spaces (Nemutlu, 2012). It is
important to reveal the necessity of preserving historical environments, which are shaped by the cultural
accumulation of the society and serve as a bridge between generations. Because it will be possible to
transfer them as livable places that are compatible with contemporary living conditions, maintaining their
cultural identity and be livable to future generations, by developing suggestions for this purpose (Erdogan
& Kuter, 2008). In the selection of plant species to be used in historical cities, the climatic conditions of
the region and the period of the building should be taken into account. Small and pruned species, as well
as seasonal and climbing plants, should be used in urban green areas (Nemutlu et al., 2013).

Studies on the subject vary, such as the benefits of street trees, user perceptions (Mullaney et al.,
2015), plant distribution, and species diversity (Nagendra & Gopal, 2010; Caneva et al., 2020). Plant
materials used in landscape design studies (Ekici & Saribag, 2006; Ekici 2010; Sakici et al., 2013),
historical texture and plant materials within the urban protected area (Kuter & Erdogan, 2010; Nemutlu et
al.,, 2013; Nemutlu, 2014; Sezen & Patan, 2015; Eroglu et al., 2016; Bekar et al., 2017; Tirnakgi &
Aklibasinda, 2018; Gir & Kahraman,2024), plant design principles (Eroglu et al., 2005; Kdsa & Atik, 2013),
their use in residential gardens (Yesil &Yilmaz, 2007; Surat, 2020) have carried out a related study.

The study examines the identification and use of plant materials in the streets of the urban
protected area of Kilis. The existing plant species have been determined through analytical research,
emphasizing the necessity of considering and protecting the historical texture. Historical areas, shaped by

190



Examination of traditional street texture in terms of plant existence: Kilis urban protected area

knowledge and experience accumulated over the years, are destroyed when subjected to practices far
from the conservation approach. It is important to identify all the elements that contribute to shaping the
city in a holistic approach and ensure their continuity in future applications. The study is important
because it will help preserve and maintain the urban identity within the protected area.

MATERIALS and METHODS

In the study, a literature review was conducted first, followed by a field study. The study focused on
the general settlement formation of the city and the factors influencing these formations. The research
was carried out in the Kilis urban protected area, which spans a total area of 720 hectares (see Figure 1).
Kilis province is situated between the Hatay-Maras trough and the Firat River, along the Turkey-Syria
border. It covers an area of 1,521 km? and has an elevation of 680 meters. Archaeological excavations
conducted 5 km southeast of the city indicate that the region dates back to the Late Chalcolithic Age
(3500-3000 BC) (Kilis Culture and Tourism Directorate). In terms of climate, the temperature is around
2°C even in January, the coldest month, while the highest temperature is recorded in July and August,
reaching 35.9°C. The average annual precipitation is 515.8 mm (Kesici, 1994).

Kilis urban
protected area

Figure 1. Location of the study area.
Sekil 1. Calisma Alani.

After the literature review, photographing and mapping were conducted in the study. The study
method consists of observation, analysis, and synthesis. For this purpose, examinations were made in
the urban protected area in 2022, and plants were identified and photographed. The zoning plan, current
photographs and previous studies were used. The streets in the study area were mapped using AutoCAD
2018 and Photoshop CS2. The identified plant species were combined and analyzed on a chart.

In the context of the research, the urban protected area was divided into four regions, and 10 streets
were chosen from each region for examination. You can find the distribution of regions and streets in Figure 2
of the study, which covered a total of 40 streets and dead-end streets. The streets were selected using a
random method, and care was taken to ensure an equal number of samples from each region.
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1L.LREGION

Akcurun Street
Caglayan Strect
Selvili Medrese Street
Abdiilsamet Street
Selim Ata Dead End
Akimner Dead End
Hacr Hafiz Street
Omer Efendi Street
Salih Efendi Street
Sih Cami Street

3.REGION

Ulu Mosque Street
Cami Kebir Street
Sthlar Mosque Street
Egref Kasteli Street
Sevket Ugurlu Street
Tekye Street

Abdurrahman Efendi St.

Tokath Resit Street
Efeler Street
Hasim Efendi Street

2.REGION

Neset Topaloglu and Connected Streets
Halit Efendi Street

Sth Mehmet Street

Hascenek Street-Jasmine Dead End
Canbazlar Street

Karabag Street

Kartalbey Street-Long Dead End

Omer Hoea Street

Colak Efendi Street

Major Street and Connected Dead Ends

wemmm  Urban proteted area
s Region boundury
Selected streets

4.REGION

Innapli Mosque Street
Kecik Street

Neeip Asim Street
Lifeguard Street
CozliioZlu Street

Colak Ali Street
Ciineyne Mosque Street
Eski llamam Street
Salih Aga Street
Muallak Mosque Street

Figure 2. Distribution of identified streets.
Sekil 2. Belirlenen sokaklarin dagilimi.

RESULTS AND DISCUSSION
Kilis traditional texture features

The city, which exhibits examples of stonework in general, creates a unity with its narrow and
dead-end streets bearing traces of Ottoman Architecture, high walls surrounding the residences, and
houses with courtyards (KAIP, 2003). Due to the heat of the climate, the need for shaded spaces in open
areas causes the roads to be narrow and the buildings to be positioned to give shade to the roads
(Savascioglu, 2008). In line with the concept of privacy, the relationship between life and the street in
residences is limited. Thus, a courtyard-oriented life has developed, which makes it impossible to

understand the house when viewed from the street (El Abidin & Saatgi, 2019).

The core of the urban texture is shaped as the Old Hamam-Pirlioglu Mosque-Clineyne Mosque-Wood
Market. The existence of the Mosque-Hammam-Bazaar trio indicates the existence of an urbanization

(Colakoglu,1995) (Figure 3).

Figure 3. Urban texture.

Sekil 3. Kent dokusu.
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Streets investigated within the scope of the research

Region 1: Akcurun Street, Caglayan Street, Selvili Medrese Street, Abdulsamet Street, Selim Ata
End, Akinci Dead End, Haci Hafiz Street, Omer Efendi Street, Salih Efendi Street, Sih Cami Street (Figure
4). According to the findings of the study conducted in this region, a total of 8 different plant species were
identified. These plants are 19 in total. The most used species was determined as Vitis vinifera (Grape).

Region 2: Neset Topaloglu and Connected Streets, Halit Efendi Street, $Sth Mehmet Street,
Hasenek Street-Yasemin Dead End, Canbazlar Street, Karabas Street, Kartalbey Street-Uzun Dead End,
Omer Hoca Street, Colak Mustafa Street, Major Street and Connected Dead Ends (Figure 5). According
to the findings of the study, 11 different species, in a total of 43, were identified. The most used species
was determined as Vitis vinifera (Grape).

Region 3: Ulu Cami Street, Cami Kebir Street, Sihlar Cami Street, Esref Kasteli Street, Sevket
Ugurlu Street, Tekye Street, Abdurrahman Efendi Street, Tokath Resit Street, Efeler Street, Hasim Efendi
Street (Figure 6). According to the findings of the study, 11 different species, in a total of 13, were
identified. Vitis vinifera (Grape) and Parthenocissus quinquefolia are the most commonly used species.

Region 4: innapli Cami Street, Kegik Street, Necip Asim Street, Cankurtaran Street, Céziimoglu
Street, Colak Ali Street, Ciineyne Mosque Street and Connected Streets, Old Hamam Street and
Connected Streets, Salih Aga Street, Muallak Cami Street (Figure 7). According to the findings of the
study, 2 different species, in total of 2, were identified.

/ . REGION |

Figure 4. View of the streets - Region 1.

Sekil 4. Sokaklarin gérinimu - Bolge 1.
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’jr‘

040 60 KO
— —

Plan

REGION 2

Figure 5. View of the streets - Region 2.

Sekil 5. Sokaklarin gériiniimii - Bélge 2.

Plan

REGION 3

Figure 6. Views of the streets - Region 3.

Sekil 6. Sokaklarin gériiniimii - Bélge 3.
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Plan

REGION 4

Figure 7. View of the streets- Region 4.

Sekil 7. Sokaklarin gérinimu-Bolge 4.

The plants determined by with the analysis studies were brought together and classified.
Information regarding species and numbers of plants used in the regions is given in Table 1. Accordingly,
the region with the highest number of plants is Region 2 (43 pieces), it is followed by Region 1 (19
pieces), Region 3 (13 pieces) and Region 4 (2 pieces). While the regions are examined according to the
species diversity, it was determined that Region 2 (11) has them the most, and the Region 1 (8), the
Region 3 (6) and the Region 4 (2) follow it respectively.

Table 1. Plant species and number distributions by regions

Cizelge 1. Bolgelere gore bitki tiir ve sayi dagilimlari

IDENTIFIED PLANTS

Region Street name Name Class Total
1.Akcurun Street Vitis vinifera Twining and Climbing 6
2. Caglayan Street Platanus orientalis Tree 1
3. Selvili Madrasah Street Morus alba Tree 5
z 4.Abdulsamet Street Parthenocissus quinquefolia Twining and Climbing 1
2 5.Selim Ata Dilemma Euonymus japonica “Auera” Shrub 1
fi 6. Akinci's Dead End
o 7.Haci Hafiz Street Euonymus japonica Shrub 1
8. gmer EffendiSStreet Campsis radicans Twining and Climbing 1
9. Salih Efendi Street i ki
Rosa sp. Twining and Climbin 3
10. Sih Mosque Street P 9 9
1.Neset Topaloglu and Connected Vitis vinifera Twining and Climbing 23
gtltle?'ttsEf i Streot Thuja orientalis Shrub 1
.Halit Efendi Stree
3.S1h Mehmet Street Morus alba Tree 5
4.Hasenek Street-Jasmine Dead End _ L/gustrum sp. Tree 1
‘; 5.Canbazlar Street Robinia pseudoacacia Tree 2
-% 6.Karabas Street Parthenocissus quinquefolia Twining and Climbing 2
2 7|;Kart?3'be¥j ?Etrzet Platanus orientalis Tree 1
-Long Dead En - p -
8. Omer Hodja Street Erlobot(ya japonlca Tre.e. - 1
9.Colak Mustafa Street Can7psts radicans Tw!n!ng and CI!mb!ng 4
10. Major Street and Connected Lonicera sp. Twining and Climbing 2
Dead Ends Liquidamber orientalis Tree 1
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Table 1. Devami

Cizelge 1. Continued

IDENTIFIED PLANTS

Region Street name Name Class Total

1. Great Mosque Street Vitis vinifera Twining and Climbing 4
2.Cami Kebir Street Parthenocissus quinquefolia Twining and Climbing 4
3.Sihlar Mosque Street Thuja orientalis Shrub 1

gl 4. Esref Kasteli Street — — —

g 5.Sevket Ugurlu Street Robinia pseudoacacia “Umbraculifera Tree 1

'qﬁ; 6.Tekye Street Chamaecyparis lawsoniana “Ellwoodii”  Tree 1

x 7.Abdurrahman Efendi Street Nerium oleander Shrub 2
8.Tokatli Resit Street
9.Efeler Street
10.Hasim Efendi Street
1.Innapli Mosque Street Vitis vinifera Twining and Climbing 1
2.Kegik Street Ailanthus altissima Tree 1
3.Necip Asim Street
4 Lifeguard Street

~ 5.Co6zluoglu Street

§ 6.Colak Ali Street

% 7.Cuneyne Mosque Street and

o Connected Streets

8.0ld Hamam Street and Connected

Streets
9.Salih Ada Street
10. Muallak Mosque Street

Table 2. Determined plant species and utilization rates

Cizelge 2. Belirlenen bitki tiirleri ve kullanim oranlari

As a result of the detection of plant species, a total of 18 different species were identified within the
study area. It was determined that 9 of these species are in the tree class, 5 in the wrapper and climber
class, and 4 in the shrub class. The total number of determined plants was 77. The highest species
diversity (11) and the highest number of plants (43) were determined in the 2nd Region, also the least
species diversity (2) and least number of plants (2) were determined in the 4th Region. As a result of the
study, the most used species were Vitis vinifera (44.15%) Morus alba (12.98%), Parthenocissus
quinquefolia (9.09%) and Campsis radicans (6.49%) (Table 2).

Name Class Total Percentage (%)
Ailanthus altissima Tree 1 1.29
Campsis radicans Twining and Climbing 5 6.49
Chamaecyparis lawsoniana “Ellwoodii” Tree 1 1.29
Eriobotrya japonica Tree 1 1.29
Euonymus japonica Shrub 1 1.29
Euonymus japonica “Auera” Shrub 1 1.29
Ligustrum sp. Tree 1 1.29
Liquidamber orientalis Tree 1 1.29
Lonicera sp. Twining and Climbing 2 2.59
Morus alba Tree 10 12.98
Nerium oleander Shrub 2 2.59
Parthenocissus quinquefolia Twining and Climbing 7 9.09
Platanus orientalis Tree 2 2.59
Robinia pseudoacacia Tree 2 2.59
Robinia pseudoacacia “Umbraculifera” Tree 1 1.29
Rosa sp. Twining and Climbing 3 3.89
Thuja orientalis Shrub 2 2.59
Vitis vinifera Twining and Climbing 34 44.15
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The urban protected area that was studied was built in a way that resembles a Turkish-Islamic city,
with an inward-looking design. As a result, the lifestyle in this area is centered around the courtyard, leading
to the planting of greenery. The high walls, originally built for security and defense, also create shaded areas.

Atabeyoglu et al. (2019) also stated in their study that fruit trees hanging from the walls of buildings
and wrapping plant species create a visually effective street landscape. In this sense, it is compatible with
the findings of the study.

CONCLUSIONS

This study examined the determination and use of plant materials in the streets of Kilis urban
protected area. As a result of the study, it was seen that the narrow and curved street structure is an
important factor in plant selection, especially. The selection of species compatible with the general
climate structure and traditional texture of the region can be considered as the primary cause of the
design approach. Undoubtedly, green texture features and plant existence are very important in the city,
which has a traditional texture feature predominantly stone material. In this respect, it is also important to
break and reduce this harsh effect of the city with the presence of vegetation.

The street, which is the second-largest urban space and a constituent element of the city’s spatial
structure. Streets are formed by the coming together of residences and being a city's transportation
network (Krier, 1979). Jacobs says that the first thing that comes to mind when we think of a city is the
streets. In short, street life strengthens the sense of belonging and the consciousness of collective living
(Jacobs, 1961). Protection should begin with the garden/environment of the historical building and extend
to the scale of the street, neighborhood, city, and region, as the building is interconnected with its
surroundings (Aklibaginda and Ozhanci, 2017). Open and green spaces between historical buildings; It
has many functions such as ensuring the full and vacant ratio of cities, engaging in recreational activities,
microclimate effect with its green texture, contributing to the city silhouette, and creating a fund for
buildings. Such spaces should be protected, new arrangements should not compete with the historical
texture and should be compatible with aesthetic and functional aspects (Celik & Yazgan, 2007). In
addition, when choosing plant material, it should be noted that it should be compatible with the historical
texture regarding form, color, and texture (Celik & Yazgan, 2009).

The streets located in the historical texture reflect the cultural heritage value of the city to active users
and daily visitors. For this reason, it is important to determine the plant species they contain, as well as their
structural features, in order to be passed on to future generations. Creating an inventory of plant species is
also informative about the species that can be used in similar urban arrangements. Regular maintenance of
the plant species in the area and the addition of new ones to replace the missing ones are important for
conservation. At this point, it is necessary to inform the users and take precautions against possible damage.
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ABSTRACT
Objective: In this study, it was planned to examine the effects of farmyard manure
on seed yield and yield components of different broad bean varieties.

Material and Methods: The study was carried out in the ecological conditions of
Mentese district of Mugla province in the 2021-2022 broad bean planting season.
Seed yield and some yield components of farmyard manure doses (0-3000-6000
kg ha™) in Histal, Salkim, Major and Golyaka varieties were examined. The study
was planned with split-plot over randomized complete block design.

Results: The interaction between farmyard manure and the variety has been
observed to be significant for the number of flowering days, physiological maturity
duration, number of pods per plant, number of seeds per pod, number of seeds per
plant and the weight of 100 seeds. Among the traits, the farmyard manure factor
was found to be statistically significant in traits such as plant height and first pod
height, while the variety factor was significant in the protein ratio. In terms of grain
yield, both farmyard manure and variety factors were found to be statistically
significant. The optimal grain yield, significantly affected by the amount of barn
manure doses, was recorded at 2642 kg ha at a dose of 6000 kg ha™'. Among the
varieties, Histal variety stands out for its protein content, with a value of 23.5%.

Conclusion: The effects of farmyard manure application on grain yield and
yield components of pods were found to be significant. As a result of the study,
it was determined that it was important to contine the experiment for more than
one yearin order to observe the positive effects of barn manure application on
the examined traits.

0z
Amag: Bu calismada iftlik glbresinin farkli bakla gesitlerinde tohum verimi ve
verim unsurlari Gzerine etkilerinin incelenmesi planlanmistir.

Materyal ve Yontem: Calisma Mugla ili Mentese ilgesi ekolojik kosullarinda 2021-
2022 bakla ekim sezonunda ylrutilmustir. Histal, Salkim, Major ve Golyaka
cesitlerinde iftlik glibresi dozlarinda (0-3000-6000 kg ha™) tohum verimi ve baz
verim bilesenleri incelenmistir. Arastirma tesaduf bloklarinda bolinmus parseller
deneme desenine gore Ug tekrarlamali olarak planlanmigtir.

Sonuglar: Ciftlik glibresi ile gesit arasindaki interaksiyonunun cigeklenme gin
sayisl, fizyolojik olgunlasma suresi, bitkide bakla sayisi, baklada tane sayisi, bitki
basina tane sayisi ve 100 tane agirhgr 6zelliklerinde énemli oldugu gdézlenmistir.
Ozellikler arasinda iftlik glibresi faktdriniin bitki boyu ve ilk bakla yiiksekligi gibi
ozelliklerde istatistiksel olarak 6nemli oldugu, cesit faktoriiniin ise protein oraninda
o6nemli oldudu tespit ediimistir. Tane verimi agisindan ise hem giftlik gtibresi hem de
cesit faktorl istatistiksel olarak ©nemli bulunmustur. Ahir gibresi dozunun
miktarindan ©nemli Olglide etkilenen optimum tane verimi ise 6000 kg ha’
dozunda, 2642 kg ha™' olarak kaydedilmistir. Cesitler arasinda Histal cesidi %23.5
protein icerigi ile 6n plana gikmaktadir.

Sonug: Ciftlik glibresi uygulamasinin tane verimi ve bakla verim unsurlari tzerine
etkisi 6nemli bulunmustur. Calisma sonucunda ahir gubresi uygulamasinin
incelenen 6zellikler Gzerindeki olumlu etkilerinin gézlemlenebilmesi icin denemenin
birden fazla yil devam ettirilmesinin dnemli oldugu belirlenmistir.
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INTRODUCTION

Legumes are an important group with a long history, used in human nutrition and constituting the
main source of vegetable protein. The rich nutritional value of legumes, they also have a significant impact
on the environment by fixing atmospheric nitrogen into the soil. It is one of the legumes being integrated into
smallholder farming systems to improve soil fertility through atmospheric dinitrogen (N2) fixation and serve
as a cost-effective source of protein (Ruisi et al., 2017; Etemadi et al., 2018). Legumes are grown on 81
million hectares out of the 1.5 billion hectares of agricultural land worldwide (Kardes et al., 2019). On the
other hand, legumes are grown on 790 thousand hectares of the 23 million hectares of agricultural land in
Tarkiye. However, pod yields are low throughout the country and are around the world average (1700 kg/ha)
(FAOSTAT, 2022).

In terms of fiber, protein and minerals, broad bean meets the daily macronutrient and micronutrient
requirements (Abiodun et al., 2022). It is used in a wide variety of human nutrition. Broad beans, which can
be consumed raw or roasted, are also enjoyed fresh as shelled inner broad beans. The grain is dried,
boiled, and at the same time, the dish called Fava, which is made by crushing, is also very well-known. In
the same way, broad bean flour is obtained by grinding dried broad beans. It improves the soil and
contributes to increased yields by rotating with other crops in broad bean cultivation. Faba bean is beneficial
to cropping systems, playing an important role in crop rotation with cereals by disrupting the disease cycles
of various pathogens and pests (Rose et al., 2016; de Notaris et al., 2023; Seha et al., 2023).

The fertilizer used to increase the yield and quality of pods is also very effective in increasing grain
yield. While chemical fertilization used in agriculture increases production, it also has negative effects on
soil, the environment and human health. Given that fertilization will persist in agricultural soils, opting for
organic fertilizers instead of chemical ones can enhance the sustainability of agriculture. Farmyard manure,
classified as organic matter, plays a crucial role in enhancing soil structure and increase plant yield and
quality (Karayel et al., 2020).

The primary goal of modern agriculture is to ensure high-quality and efficient production from a given
unit area without causing harm to the environment and soil. This goal is directly related to fertilization and
other criteria. The chemical fertilizers used cause deterioration in the structure of the soil and lead to salt
accumulation in the soil. Furthermore, it causes groundwater and soil pollution over many years. To prevent
these negative effects, farmyard manure is preferred as organic fertilizer (Norman & Dazzo, 2016). Previous
studies have shown that crops can only take up 30-50% of chemical fertilizers. As a result, a significant
amount of the applied components is lost in the soil, where they pollute groundwater (Mozner et al., 2012).
Furthermore, Nitrogen Use Efficiency (NUE) has decreased over the last few decades, leading to a
significant amount of excess nitrogen fertilizer being lost to the environment There are several ways to
control the increasing use of chemical fertilizers. The most important way among these is the widespread
use of farmyard manure (Jian et al., 2010; Sabourifard et al., 2023).

Farmyard manure is a storage of organic matter that is beneficial to the soil. It is used to improve soil
and plant fertility. It provides the soil with a significant amount of nitrogen (N) and phosphorus (P) and
potassium (K) as well as other minerals. The soil acts as a buffer against possible excessive salinity and pH
differences (Sultani et al., 2007; Heinze et al., 2010).

The aim of this study was to investigate the effect of farmyard manure, which is more beneficial to soil
and the environment, on the yield and some yield characteristics of broad bean as an alternative to chemical
fertilizers in broad bean production.

MATERIALS and METHODS

The data on minimum, maximum, average temperature and total precipitation for the months of
November to May in 2021-2022 are provided in Table 1. The province of Mugla, where the research was
carried out, has a Mediterranean climate.
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Table 1. The meteorological data of the experimental year and long years

Cizelge 1. Deneme yili ve uzun yillara ait meterolojik veriler

Minimum Maximum Average Total
Month Temperature Long Temperature ~ -°N9 Temperature Long Precipitation Long
onihs °C) oe) C) ey cc) years °C)  (mm) phols
(2021-2022) (2021-2022) (2021-2022) 2021-2022

Nowember 1 5.9 23.1 16.7 1.4 10.8 77.2 135.6
December 2 3.2 171 1.5 8.0 7.0 133.4 265.0
January -5 1.6 14.9 9.8 2.2 5.3 161 245.7
February -4.6 1.9 17.2 11.0 54 6.1 140 178.3
March -2.3 3.5 21.3 14.1 4.1 8.5 1M1 122.4
April 1.8 7.0 26 18.9 14.3 12.8 93 63.7
May 6 11.4 31.3 24.3 16.9 17.8 81 49.5

Source: Mugla Meteorological Centre. Long years: 1941-2020.

In the study, it was observed (Table 1) that the minimum temperatures during the vegetation period
were lower than the long-term average, indicating a colder vegetation period. According to these results,
it was observed that the maximum and average temperature values of the experimental year were higher
than the long-term averages. The total precipitation amount over the long years (151.5) exceeds the total
precipitation amount for 2021-2022 (113.8). When the meteorological data were examined, it was
determined that the temperatures observed during the vegetation period occurred in a wider temperature
range and lower precipitation surface compared to the long-term averages.

Soil characteristics of the experimental area

The soil sample of the experimental area was analyzed and the results are shown in Table 2. The
soil sample was analyzed at "Mugla Sitki Kogman University, Agricultural Soil Plant and Irrigation Water
Analysis Laboratory”.

According to Table 2, the soil in the experimental area was found to have a moderate organic
matter content and a neutral pH level. The amount of potassium (K) was found to be moderate (176.41
ppm), while the amount of phosphorus (P) was found to be very high (50.00 ppm).

Table 2. Soil analysis of the experimental area

Cizelge 2. Deneme alanina ait toprak ézellikleri

pH Organic matter (%) P (ppm) K (ppm)
7.22 2.1 50.00 176.41
Notr Moderate Very High Moderate

Material
Characteristics of farmyard manure in the study

The content analysis of the farmyard manure used in the study was carried out and the results are
shown in Table 3. Farmyard manure was applied to the area where soil preparation was made before
sowing at a rate of 0-3000-6000 kg/ha.

Farm manure was analysed at "Mugla Sitki Kogman University Mugla Agricultural Soil, Plant and
Irrigation Water Analysis Laboratory".

The content of farmyard manure is presented in Table 3. In the results, it was determined that
farmyard manure was rich in mineral matter content.
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Table 3. Analysis of farmyard manure used in the experiment

Cizele 3. Denemede kullanilan ¢iftlik glibresi analizi

EC (1/10)

Ph (su) (su) P K Moisture Ca Cu Fe (ppm) Mg Mn Zn
(110 (\ikrosimens) (%) (%) (%) (%) (ppm) (%) (ppm)  (ppm)
8.14 833 0.51 0.52 37.23 2.63 88.93 14761.8 0.43 894.5 410.8

In the study, four different broad bean varieties were used as materials. The names of the varieties
are Histal, Salkim, Goélyaka and Maj6r. Sowing in the study was carried out in the Mentese district of
Mugla province on November 17, 2021. Hand sowing was carried out in plots consisting of 6 rows, each 5
m in length, with a distance of 25 cm between rows and 10 cm above rows. Each plot was 7.5 square
meters in size. The study was conducted using a split-plot experimental design in randomized blocks with
three replications. In the study, the main plot consisted of different doses of farmyard manure (0-3000-
6000 kg/ha), while the sub-plot included various varieties (Histal, Salkim, Gélyaka, and Major). After plant
emergence and maintenance operations, harvesting was carried out manually on May 30, 2022.

Analysis of characteristics

Observations were made on ten plants from each plot. Days to flowering (days) was calculated as
the number of days from the date of emergence to the date of flowering in 50% of the plants.
Physiological maturity (days) refers to the number of days from the emergence date to the yellowing of
the pods in the middle of the plant crown, encompassing 50% of the plants. Plant height (cm) was
determined by measuring the distance from the soil surface to the uppermost point of the plant during the
harvest period. First pod height (cm) was determined by measuring the vertical distance from the soil
surface to the first fruit-bearing pod on the plant during the harvest period. The number of branches per
plant was determined by counting the branches, and the average number of branches per plant was
determined as pieces (pcs). Single plant weight (g) was determined by weighing the harvested plants and
averaging the average weight.

Number of pods per plant (number), 10 pods were randomly selected from each plot in the study,
pods were counted during the harvest period and the average number of pods per plant was determined.
Fifteen pods were randomly selected after the complete drying of the harvested pods and the number of
grains per pod was determined by taking the average of the collected grains. 100 seed weight (g) was
determined by averaging the weight of 100 seeds in 3 replicates randomly selected from the product
collected from each plot after the drying of the grain (reaching 14% moisture content).

Seed vyield (kg/ha) was calculated in kg/ha from the plants harvested from the area of 7,5 m?
remaining after the side effects were removed from each plot in the study. For grain protein ratio (%), 100
g dry grain samples taken randomly from each plot in the study were ground into flour and protein
analysis was carried out in "NIRS (Near-Infrared Measurements) device at ADU Agricultural
Biotechnology and Food Safety Laboratory".

Statistical analyses

The data obtained from the study were analysed by using JMP 13 statistical analysis software in
Split-Plot Design over Randomized Complete Block Design.

RESULTS and DISCUSSION

The data obtained from the study were subjected to variance analysis and the mean squares
obtained for number of days to flowering, number of days to physiological maturity, plant height, first pod
height, number of branches and number of pods per plant are presented in Table 4. According to the
results of analysis of variance, the effects of farmyard manure on number of days to flowering, days to
physiological maturity, plant height, first pod height and number of pods per plant were found statistically
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significant, while the effect of farmyard manure on number of side branches was found insignificant. The
effects of variety factor on number of days to flowering, number of days to physiological maturity, number
of branches and number of pods per plant was statistically significant, while its effects on plant height and
first pod height were insignificant. Barn manure*variety interaction was found to be insignificant except for
the number of pods per plant.

Table 4. Mean squares of some of the characteristics analysed in the study

Cizelge 4. Calismada incelenen bazi 6zelliklere ait kareler ortalamalari

Source of variation DF NFD NPM PH FPH BN PP
Blocks 2 0.445 0.778 27.840 0.842 0.444 1.361
Farmyard manure 2 28.779* 38.528* 543.382*  15.19* 1.694™  97.861*
Error 1 4 2.403 2.861 8.233 1.405 0.444 0.777
Cultivars 3 2.704* 6.593* 57.359"™  0.516" 7.148* 88.333*
FMx C 6 7.260™  4.231* 12.512"™ 0.544"™  0.731"™ 10.194*
Error 2 18 1.713 0.907 21.641 1.831 0.815 1.490
General 35
Ccv 1.36 0.711 9.705 11.905 64.992 11.752

NFD: Number of flowering days, NPM: Number of days to physiological maturity, PH: Plant heigh, FPH: first pod height, BN:Branch
number, PP:Pods per plant *: significant atP=0.05 **: significant at P=0.01 ns: non significant.

According to the data of the experiment, the analysis of variance results for the number of seeds in
a pod, 100-seed weight, seed yield, and seed protein ratio were presented in Table 5. The variance analysis
results indicated that the effects of farmyard manure on the number of seeds in a pod, 100-seed weight,
and seed yield were statistically significant, while its effect on seed protein ratio was non-significant.
However, the effects of cultivars on all traits (Table 5) were found to be statistically significant. The
interactions between farmyard manure and cultivar on the number of grains in pods and 100-seed weight
were statistically significant, while its effects on seed yield and seed protein ratio were non-significant.

Table 5. The mean squares of the number of grains per plant, 100 seed weight, seed yield and protein ratio analysed in the study

Cizelge 5. Calismada incelenen bitkide tane sayisi, 100 tane agirligi, tane verimi ve protein oranina ait kareler ortalamalari

Source of variation DF  Seed per Plant 100 Seed Weight Seed Yield  Seed Protein
Blocks 2 1.023 637.131 223.317 0.270
Farmyard manure 2 15.615* 19720.4* 18402.3* 0.013"
Error 1 4 0.326 167.302 89.184 0.558
Cultivars 3 30.018* 20391.8* 3898.29* 7.617*
FMx C 6 1.923* 5284.32*¢ 190.918" 1.003 ™
Error 2 18 0.293 482.46 269.23 0.872
General 35
Ccv 8.369 12.469 7.450 4.224

*:significant at P=0.05 **: significant at P=0.01ns: non significant.

The number of days to flowering was measured, and the mean values (Table 6) were found
between 91.7 and 97.7 days. A short flowering period in legumes is crucial for early flowering. In the
study, the earliest number of days to flowering was 91.7 days for the Histal variety with 0 kg/ha of
farmyard manure application. In Turkiye, early varieties are preferred especially in legumes which are
used in crop rotation system. According to the days to flowering data obtained by Yilmaz & Kdse (2023),
116.67 days to flowering was found in Salkim. Peksen & Gilimser (2006) investigated different legume
types and determined that the number of days to flowering was between 72.3 and 132.67, Bozoglu (1989)
observed that the flowering period was 90-94 days in broad bean varieties and lines. Midik (2019) studied
legume genotypes and found that the number of days to flowering was between 87 and 102 days.
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Table 6. The mean values of days to flowering of broad bean cultivars

Cizelge 6. Bakla cesitlerinin ciceklenme glin sayisi 6zelligine ait ortalamalari

Farmyard Manure (kg ha™) Mean
Cultivars
0 3000 6000
Histal 91.7+0,68° 96.0+0.79°  97.3+0.30°  95.0
Salkim 92.3+0,52° 97.7+0.54*  96.0+0.08*  95.3
Maijoér 95.7+0,932 95.7+0.982 96.3+0.71° 95.9
Golyaka 95.7+0,79 @ 96.0+0.368  97.0+0.517  96.2
Mean 93.88 96.3* 96.74 95.6

LSD (Farmyard m.)=1.745
LSD (Farmyard m.* Cultivars) = 2.245

The number of days to physiological maturity was measured and the mean values (Table 7) were
found between 130.3-136.3 days. The shortest number of days to physiological maturity was observed in
the Histal variety at a 0 kg/ha dose of stable manure. The number of days to physiological maturity varies
depending on the number of days to flowering. Among the varieties, Salkim matured earliest, while Gélyaka
was the latest. Toker (2004) examined some broad bean genotypes and highlighted the significant impact
of genotype factor on the number of physiological days. Previous studies have reported the number of
days to physiological maturity in broad beans to be between 116-127 days (Kadioglu, 2019).

Table 7. The averages of days to physiological maturity of broad bean cultivars (day)

Cizelge 7. Bakla gesitlerinin fizyolojik olum giin sayisi 6zelligine ait ortalamalari (giin)

Farmyard Manure (kg ha™) Mean

Cultivars

0 3000 6000

Histal 130.3+0.08f 134.0+0.58" 135.7+0.29° 133.3%
Salkim 131.720.63¢ 132.0+0.30% 135.3+0.60% 133.08
Major 133.3+0.58% 135.0+0.41% 135.0£0.72% 134.4%
Golyaka 132.3+0.08% 136.3+0.38? 135.7+0.50° 134.8%
Mean 131.98 134.3* 135.4* 133.9

LSD (Farmyard m.)=1.911
LSD (Cultivar)=0.943

Plant height was measured and the mean values (Table 8) were found between 39.0-55.7 cm. The
factor of farmyard manure was significant in terms of this trait. It was observed that plant height increased
as the doses of stable manure increased. The highest average plant height (54.3 cm) was measured at
6000 kg/ha dose. The plant height of Gélyaka is taller than the others. Cold days and snowfall during the
vegetation period caused plant height to shorten and to be below the expected values. The cold tolerance
range of broad bean can vary between -6°C (summer sowing), -12°C (winter varieties) (Landry et al.,
2015). The developmental period and duration of the plant's exposure to cold are the most important
factors determining this tolerance. In the study, temperatures below 0°C in January, February and March
caused shortening in plant height (Tablo 1) (Ece et al., 2004). In studies in which different broad bean
genotypes were examined, plant height values varied between 63.63 and 125.33 cm (Peksen and
Gllumser 2006) and between 71.33 and 116.07 cm (Peksen et al., 2006). Although a positive relationship
between plant height and grain yield can be expected, in some studies, high plant height causes lodging
of faba beans. Aldemir et al. (2019), also used farmyard manure as organic fertiliser in chickpea plants
and measured that plant height varied between 38.9-44.2 cm.

206



The effect of farmyard manure on seed yield and yield components of Broad Bean (Vicia faba L.) varieties

Table 8. The averages of plant height of broad bean cultivars (cm)

Cizelge 8. Bakla gesitlerinin bitki boyu 6zelligine ait ortalamalari (cm)

Farmyard Manure (kg ha™) Mean
Cultivars

0 3000 6000
Histal 40.3+3.10 46.5+1.04 50.3+1.94 45.7
Salkim 39.0+2.28 45.3+1.08 55.3+4.44 46.6
Maijor 40.0+1.86 48.3+1.57 55.7+2.76 48.0
Golyaka 44.3+2.09 54.0+1.91 56.0+1.62 514
Mean 40.9° 48.5° 54.32 47.9

LSD (Farmyard m.)=3.252

The mean values of the first pod height (Table 9) were found between 9.7-12.5 cm. Barn manure
was found to be statistically significant for this trait. As the dose of farmyard manure increased, the height
of the first pod increased, but since the plant lengths were short, this increase was not significant in
practice. The first pod height of Salkim (11.7cm) was found to be longer among the varieties. First pod
height is important for ease of manual harvesting of fresh pods and mechanical harvesting of dry seeds.
Also, the lowest pods may be contaminated with soil particles due to splashing of raindrops. Since the
plant height was short in this study, the first pod height was also short. It has been reported that there is a
relationship between plant height and first pod height (Temel,1999). In previous studies in which different
broad bean genotypes were examined, it was observed that the average first pod height values varied
between 13.75-21.67 cm (Peksen & Artik 2006). In another study, it was determined that the first pod
height values were between 13.8-14.9 cm in some broad bean varieties grown in Siirt province (Ugar et
al., 2020).

Table 9. The averages of the first pod height trait of pod varieties (cm)

Cizelge 9. Bakla gesitlerinin ilk bakla yiiksekligi 6zelligine ait ortalamalar (cm)

Farmyard Manure (kg ha™)

Cultivars Mean
0 3000 6000

Histal 10.3+£0.41 11.3+0.34 12.7+£0.51 11.4

Salkim 10.7+0.08 12.0£2.17 12.3+0.96 11.7

Major 10.3+0.30 10.6+1.34 12.3+0.82 11.1

Golyaka 9.7+0.50 11.5+0.68 12.740.58 11.3

Mean 10.3° 11.4% 12.5° 11.4

LSD (Farmyard m.)= 1.3438

The stems other than the main stem are called lateral branches and they are reported to be
affected by environmental conditions (Toker, 2004). The number of lateral branches per plant varies
between 2 and 4 and the difference between varieties is significant. The number of branches is mainly
influenced by agronomic management practices, including plant density (Gezahegn et al., 2016). The
number of lateral branches per plant can also differ based on the differences in the genotype (Sozen &
Karadavut, 2016). In the study, the number of branches per plant was measured and the average values
(Table 10) were found between 0.3-3.3. According to the mean values, the number of branches of
Golyaka variety (2.7) was higher than other varieties. In the studies in which different pod populations
were analyzed, the average number of branches was measured between 3.97-6.17 and 3.38-5.27
(Peksen & Artik 2006; Ece et al., 2004).
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Table 10. The averages of the number of lateral branches (number) trait of broad bean cultivars

Cizelge 10. Bakla gesitlerinin bitki yan dal sayisi (adet) 6zelligine ait ortalamalari

Farmyard Manure (kg ha™)

Cultivars Mean
0 3000 6000
Histal 0.3+0.46 0.3+0.30 1.7£0.45 0.8°
Salkim 0.3+0.36 1.0£0.08 1.0£0.29 0.8°
Major 1.310.22 1.7£0.90 1.0£0.28 1.3°
Golyaka 2.0+0.43 2.7+0.63 3.310.44 2.7°
Mean 1.0 1.4 1.8 1.4

LSD (cultivar)=0.893

The number of pods per plant was measured and the mean values (Table 11) ranged from 4.7 to
16. Significant factors were identified in terms of PN, including the interaction between farmyard manure
and variety, farmyard manure and variety. Majér variety yielded the highest number of pods per plant (16)
at 6000 kg/ha stable manure dose. As the doses of farmyard manure increased, the number of pods
increased statistically significant. Among the varieties, Gdlyaka stood out in terms of number of pods
(14.6). There is a strong correlation exists between the number of pods, grain number and grain yield
(Loss & Siddique, 1997). In a study on lentils, Kog et al. (2019) reported the number of pods per plant to
ranged from 71.0 to 93.0.

Table 11. The averages of pod number in plant (number of pods) trait of broad bean cultivars

Cizelge 11. Bakla cesitlerinin bitkide bakla sayisi (adet) dzelligine ait ortalamalari

Farmyard Manure (kg ha)

Cultivars Mean
0 3000 6000

Histal 4.7+0.45" 7.7+0.331 9.3+0.14¢ 7.28

Salkim 6.3+0.45%" 8.0+0.331 10.3+0.14% 8.28

Major 6.30.449" 15.3+0.57% 16.0%£1.312 12.6*

Golyaka 11.720.44% 13.3£0.57%° 15.7+1.02° 13.6"

Mean 7.3¢ 11.18 12.8* 10.4

LSD (Farmyard m.)=0.997
LSD (Cultivar)=1.208
LSD (Farmyard m.*cultivar) =2.094

The number of grains per pod was measured and the mean values (Table 12) ranged from 3.7 to
11.0. Significant factors affecting this trait included the interaction between farmyard manure and variety,
as well as farmyard manure and variety individually. The highest number of grains per pod (11) was
observed in Gdlyaka cultivar at a dose of 6000 kg/ha of farmyard manure. As the farmyard manure doses
increased, the number of grains per pod also increased, with the highest value (7.7) obtained at a dose of
6000 kg/ha of farmyard manure. Statistically significant differences in the number of grains per pod were
found among the varieties, with the highest number (8.9) observed in Gélyaka. The number of grains per
pod can impact pod yield (Lopez-Bellido et al., 2003). Previous studies have shown that the number of
grains per pod ranged from 2.7 to 3.5 in different pod varieties (Basdemir et al., 2020). Both genotype and
environment influence this trait, but the genotype was found to have a greater effect in the studies
(Newton, 1979).
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Table 12. The averages of number of grains in pods (number) of broad bean cultivars

Cizelge 12. Bakla gesitlerinin baklada tane sayisi (adet) 6zelligine ait ortalamalari

Cultivars Farmyard Manure (kg ha™) Mean
0 3000 6000

Histal 3.7+0.29" 4.6+0.28°  5.3+0.17% 4.5

Salkim 5.7+0.28° 5.7+0.45°"  6.5:0.06% 6.08

Major 5.7+0.29° 5.9+0.16D°  7.9:0.22° 6.58

Golyaka 6.7+0.28¢ 9.1+0.31°  11.0+0.367 8.9*

Mean 5.4¢ 6.3% 7.7° 6.5

LSD (Farmyard m.)= 0.645
LSD (Cultivar) =0.536
LSD (Farmyard m.*cultivar)=0.929

In the study, hundred seed weight was measured and the mean values (Table 13) ranged between
97.8 and 133.3 g. In terms of 100-SW, the interaction between farmyard manure and variety, farmyard
manure, variety were found to be significant. According to the interaction, Major variety stood out in terms
of hundred grain weight (133.3 g) at a farmyard manure dose of 6000 kg/ha. The effect of farmyard
manure doses on hundred grain weight was statistically significant, with the weight increasing as the
doses increased. The differences between the varieties were also statistically significant, with the major
variety yielding the highest 100 grain weight (126.7g). The lower number of grains in the major variety
contributed to the increase in hundred grain weight. Grain weight and size may vary among varieties
(Landry et al., 2015; Etemadi et al., 2017). Additionally, environmental factors during the growing period
can influence hundred grain weight (Salih, 1989). Dry conditions during the grain filling period may lead to
a decrease in grain weight. Optimal pod development occurs between 12-20°C (Lidon et al., 2001). In this
study, the average temperatures of 14-16°C in April and May during the pod filling period resulted in a
favorable grain filling period and an average hundred grain weight. Faba bean varieties are categorized
as large-seeded (>1.0 g seed), medium-seeded (0.5-1.0 g seed”’), and small-seeded (<0.5 g seed™)
(Etemadi et al., 2018). In the previous studies, it was reported that the average values of 100 grain weight
of different varieties were found to be between 107.0 and 123.9 g. The hundred grain weight of the
Salkim variety was lower than the other varieties (Oncan-Stimer et al., 2022). In another study, 100 grain
weight values in pods were measured between 118.9-126.2 g (Ugar et al., 2020).

Table 13. The average of 100-seed weight (g) of broad bean cultivars

Cizelge 13. Bakla gesitlerinin yiiz tane agirhigi (g) ézelligine ait ortalamalari

Culti Farmyard Manure (kg ha™) Mean
ultivars
0 3000 6000

Histal 97.8+3.47¢ 122.4+0.46° 126.0+1.01%° 11548
Salkim 114.0+1.13¢ 123.040.72° 129.9+3.80% 122.3B
Major 118.3+2.64° 128.3+2.44% 133.3+5.68% 126.7°
Golyaka 122.0+0.60B° 126.0£2.372° 127.7+1.96% 125.2*
Mean 113.08 1249 129.2° 122.4

LSD (Farmyard m.)=4.432
LSD (Cultivar)=5.261
LSD (Farmyard m.*cultivar)=9.114

The average values of grain yield (Table 14) were between 1740.0 to 2836.0 kg/ha. Farmyard
manure and variety factors were found to be significant for this trait. It was determined that the doses of
stable manure increased the grain yield and the yield increased as the doses increased. The difference
between the varieties was found to be statistically significant, with the Gdlyaka variety (2414.0 kg/ha)
standing out. Grain yield is influenced by both genotype and environmental factors. Previous studies have
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shown that the differences between varieties were found to be significant, and the average values varied
between 1700-1831.0 kg/ha (Ugar et al., 2020; Peksen & Artik, 2006; Karakdy et al., 2017; Basdemir et
al.,, 2020). In a study conducted by Karayel (2020), grain yield and protein ratio values in grain were
analysed by regression analysis considering the doses of farmyard manure and it was reported that
fertilizer doses were secondarily important for grain yield, while protein ratio was primarily important. In a
study examining grain yields of different broad bean populations, the yields were obtained between
1654.3 and 5892.3 kg/ha (Peksen & Artik, 2006). Bozoglu et al. (2002) measured fresh broad bean yields
between 7.73 and 9.15 tonnes/ha. However, it was observed that the genotype factor was not effective on
grain yield in some green-consumed broad bean grains (Ece et al., 2004). The higher values of the
number of grains in pods and the number of grains in the plant lead to an increase in grain yield (Sindhu,
1985). In previous studies, it was reported that fertilizer application significantly enhances grain yield (Fekadu
et al.,, 2018). Aldemir et al. (2019) observed a higher grain yield from farmyard manure application
compared to chemical fertilizer application in chickpeas. In the study of compost and farmyard manure
application in beans, the effects of dry matter content and yield were found to be statistically significant
(Yagmur et al., 2017). Saylak (2018) found grain yield in pods as 2444.0 kg/ha in his study. Previous
studies have shown that farmyard manure application increases grain yield (Sabourifard et al., 2023).

Table 14. Averages of grain yield (kg/ha) trait of broad bean varieties

Cizelge 14. Bakla cesgitlerinin tane verimi (kg/ha) 6zelligine ait ortalamalari

Farmyard Manure (kg ha')

Cultivars Mean
0 3000 6000

Histal 1740.0+4.30 1870.04£9.32 2470.0£10.32 2027.0°

Salkim 1780.0+3.21 1837.0£10.63 2430.0£7.09 2020.0°

Major 1910.0+£2.77 2300.0+12.67 2836.0+9.18 2348.0°

Goélyaka 2123.04£2.85 2285.0+£3.25 2833.0£12.43 2414.02

Mean 1892.0° 2073.0° 2642.0° 2202.0

LSD (Farmyard m.)= 107.04
LSD (Cultivar)=162.50

In this study, grain protein ratio was measured, and the mean values (Table 15) were found
between 20.8 and 23.7. The cultivar factors were found to be significant in terms of this trait. The
differences between the varieties were found statistically significant. The highest grain protein ratio (23,5)
was obtained from Histal variety. The differences between farmyard manure*variety interaction and
farmyard manure factor were found statistically insignificant. In the studies (Karayel et al., 2020), the
highest seed protein ratio was obtained from 3000 kg/ha farmyard manure dose application. Aldemir et al.
(2019) reported protein ratios ranging from 22.67% to 25.67% in their study on chickpeas, which included
organic fertilizer application with farmyard manure. Oncan Stmer et al. (2022) indicated that phosphorus
doses influenced the seed protein ratio, with the highest values obtained from a 12 kg/da phosphorus
dose, resulting in a grain protein ratio of 24.7% in the first year and 25.3% in the second year.

Table 15. The averages of grain protein (%) trait of broad bean cultivars

1zeige . bakia c¢esitierinin tane protein (7o) ozeiligine ait ortalamailari
Cizelge 15. Bakla gesitlerinin tane protein (%) 6zelligine ait ortalamal

Farmyard Manure (kg ha™)

Cultivars Mean
0 3000 6000

Histal 22.6+0.27 23.4+0.49 23.5+0.31 23.12

Salkim 20.9+0.54 22.1+0.08 21.7+0.34 21.2°

Major 21.0+0.51 21.2+0.07 21.5+0.14 21.3°

Golyaka 20.7+0.18 21.3+0.47 21.1+0.11 21.0°

Mean 21.3 21.7 22.0 21.7

LSD (Cultivar)= 0.924
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CONCLUSION

According to the results of the study, the application of farmyard manure had a positive effect on
many traits examined, and grain yield and yield components increased as the dose increased. In the year
of the study, it was observed that the plants had a short stature, and yield components were adversely
affected by low temperatures due to the snowfall during the vegetation period when the pods had 5-6
leaves and low temperatures in winter months. In terms of grain yield, Gélyaka and Major showed higher
yields compared to the others. The literature reports that the positive effect of farmyard manure
application on soil physical properties and microorganism activities can be observed several years after
application. However, it is crucial to continue the study to observe the positive effects on plant yield and
yield characteristics. Evaluating multi-year data together will provide clearer results. Additionally, higher
doses can be included in the study to observe the effect of farmyard manure more distinctly.
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ABSTRACT

Objective: The aim of this study was to determine the grain yield and spike
characteristics of durum wheat landraces collected from different regions of Turkiye
under Bornova-Yakakdy conditions and to determine the best adapted varieties for
the region.

Materials and Methods: In the 2021-2022 growing season, the trial was carried out
with three replications according to the randomized blocks trial design in Yakakdy
conditions of Izmir/Bornova district. Nine local durum wheat varieties and three
standard varieties were used as material. Within the scope of the study, heading
time, maturity time, spike length, spike weight, number of spikelet per spike, number
of grains per spike, grain weight per spike, spike harvest index and grain yield
properties were investigated.

Results: Statistically significant differences were found between the landraces and
the standard varieties for all traits except spike harvest index. Regarding heading
times and spike length, it was observed that the local landraces exhibited higher
values than the standard varieties. In terms of spike weight, Akplisen landrace
exhibited 22.7% higher mean value than the standard varieties. The local landraces
exhibited a 53% decrease in grain yield compared to the standard varieties.

Conclusion: Akpisen, Sahman, Kunduru and Sari Bursa varieties had differences
in terms of yield by giving higher values than both the landrace average and the
general average.

0z
Amag: Bu calisma ile Turkiye'nin gesitli bolgelerinden toplanmis yerel makarnalik
bugday cesitlerinin  Bornova-Yakakdy kosullarindaki tane verimi ve basak

ozelliklerinin belirlenerek ydreye en iyi adaptasyon saglayan gesitlerin tespit edimesi
amaclanmistir.

Materyal ve Yéntem: Deneme 2021-2022 yetistirme sezonunda izmir/Bornova
ilcesi Yakakdy kosullarinda tesadiif bloklari deneme desenine goére Ug tekrarlamali
olarak yurutilmustir. Denemede materyal olarak dokuz yerel makarnalik bugday
gesidi ve ¢ standart gesit kullaniimigtir. Calisma kapsaminda basaklanma siiresi,
olgunlasma suresi, basak uzunlugu, basak agirhgi, basakta basakgcik sayisi, basakta
tane sayisi, basakta tane agirligi, basak hasat indeksi ve tane verimi 6zellikleri
incelenmistir.

Arastirma Bulgulan: Basak hasat indeksi hari¢ tim 6zellikler igin yerel ve standart
cesitler arasinda istatistiksel olarak 6nemli farkliliklar bulunmustur. Basaklanma
zaman! ve bagsak uzunlugu bakimindan yerel gesitlerin standart cesitlerden daha
yuksek degerlere sahip oldugu gorulmustir. Akplisen gesidinin basak agirig
ortalamasi standart gesitlerden %22,7 daha ylksek olmustur. Yerel gesitler, standart
cesitlere kiyasla tane veriminde %53'lik bir dusus sergilemistir.

Sonug: Akpulsen, Sahman, Kunduru ve Sari Bursa yerel gesitleri hem yerel cesit
ortalamasindan hem de genel ortalamadan daha yiksek degerler vererek verim
bakimindan fark yaratmistir.
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INTRODUCTION

Wheat (Triticum spp.) is a plant belonging to the family of Gramineae (Poaceae) (Quisenberry &
Reitz, 1967). This strategic cereal species is widely cultivated worldwide. Wheat is a rich source of
nutrients and plays an important role in the nutrition and trade of many countries. It is also used in animal
nutrition and industry (Pala et al., 2018; Kilig et al., 2022). Durum wheat (Triticum turgidum L. var. durum
Desf.) is the most important cultivated tetraploid (2n = 4x = 28, AABB) wheat species, with a limited
distribution across the globe. It plays a significant role in global trade. Durum wheat is cultivated on
approximately 14 million hectares worldwide, with an annual production of 34.5 million tons of grain
(2022-2023) (International Grains Council (IGC), 2024). The area under durum wheat cultivation
represents approximately 6.2 percent of the total area under wheat cultivation and 4.5 percent of the total
wheat production (Blanco, 2024). The countries that produce the majority of durum wheat are the
European Union, Canada, Turkiye, Algeria, Morocco, the United States, Mexico, China and India. The
European Union is the first producer of durum wheat with more than 7.5 million tons of grain, with Italy
playing a leading role. Canada is the most important exporter in the world durum wheat market, as it
exports most of its production. The European Union is among not only the major producers and
exporters, but also the most important consumer (Anonymous, 2024a; Blanco, 2024). In Turkiye, durum
wheat cultivation area is 1.26 million hectares with a production of 4.3 million tons (TUIK, 2024).
Currently, durum wheat accounts for about 16% of the total national wheat area and about 10% of the
global durum wheat area (International Grains Council, 2022; Martinez-Moreno et al., 2022). Tirkiye's
durum production increased by 15% to 4.3 million tons in 2023/24, turning Turkiye from a net importer of
durum into a major exporter (Anonymous, 2024b). With record durum wheat production at a time of
limited supply, Turkiye has emerged as a major player in international grain markets. As a result,
Turkiye's durum exports are estimated to reach 1.7 million tons (Stratégie Grains, 2024).

Wheat was cultivated approximately 12,000 years ago in the region called 'Fertile Crescent’, which
includes Turkiye, and spread all over the world from Anatolia (Salamini et al., 2002). In this sense, Turkiye is
a very important gene center that hosts the wild relatives of wheat in the primary and secondary gene pool
(Karag6z, 2014). As a result of natural evolution and hybridization from the wild relatives of wheat in
Anatolia and selection by humans, varieties suitable for local needs have started to emerge. Local wheat
varieties are the genotypes that are developed by farmers using traditional methods and have adapted to a
certain region with the effect of natural selection (Zencirci, 2018). These local wheats were intensively
cultivated until the 20th century. The cultivation areas of local wheat varieties decreased rapidly and almost
disappeared, especially after the widespread use of new high-yielding, short-length breeding varieties
(Green Revolution). Although certain local wheat landraces exhibit considerable potential in terms of traits
such as adaptability, quality, flavor and aroma, their grain yield is comparatively limited in comparison to
those of commercial varieties. In the present era, the yield and net income per unit area of traditional local
wheat varieties are unable to compete with those of cultivated varieties. However, in recent years, there has
been a notable increase in interest and demand for local wheat landraces and products derived from them
on a global scale, including in Turkiye. This offers a promising opportunity for local wheats. Local landraces
are cultivated using traditional methods on a limited number of small-scale family farms, often in unfavorable
environmental conditions. The significance of genetic materials is growing annually on a global scale, with a
particular focus on the protection of gene resources, particularly local populations. Local wheat landraces,
which are estimated to be cultivated in less than 1% of the total wheat cultivation area of Tirkiye (Mazid et
al., 2009), are also of significance in terms of creating genetic resources, particularly for breeding studies.
Indeed, numerous researchers have asserted that local landraces possess considerable potential for use in
breeding studies (Zanatta et al., 1996, 1998; Jaradat, 2012). The conservation of wheat diversity is possible
by protecting the wild relatives of wheat and old local landraces. This is only possible if the necessary
conservation measures are taken with the participation and co-operation of all interest groups. In order to
ensure the sustainability of local landraces, the efforts should be encouraged by farmers to protect local
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landraces that are disappearing with the widespread use of modern wheat varieties. It is of great importance
to determine the beneficial characteristics and potentials of local wheat varieties that can be used in wheat
breeding programs and to grow those that are well adapted to regions with global climate change with
sustainable practices in ecological conditions. The objective of this study was to determine the performance
of the local wheat varieties in Bornova-Yakakdy conditions and to identify the varieties that provide the best
adaptation to the region. The aim was to characterize nine local durum wheat varieties and three standard
varieties, collected from different locations, in terms of some spike characteristics and grain yield.

MATERIALS and METHODS

Plant Material

The plant material of the study consisted of nine durum wheat landraces collected from different
regions of Turkiye (Table 1) and three varieties obtained from the Aegean Agricultural Research Institute.
These registered varieties were used as standards. Although A§ Bugday and Yazlik Adana local varieties
are classified as 'bread' wheat (Triticum aestivum subsp. aestivum), they are used for various purposes,
including pasta production in certain regions. The research was conducted in 2021-22 growing season in
Bornova Natural Agriculture Center and Farm Area (Yakakdy/Bornova). The area, where the experiment
was established, is at the coordinates of 38°50'08" north latitude and 27°18'09" east longitude, and its
altitude is approximately 320 meters above sea level.

Table 1. Durum wheat genotypes used in the experiment

Cizelge 1. Denemede kullanilan makarnalik bugday genotipleri

Genotypes Source
Karaburun Sari Bugday Landrace izmir
Sari Bursa Landrace Balikesir
Ag Bugday Landrace Yozgat
Kunduru Landrace Yozgat
Yozgat Sari Bugday Landrace Yozgat
Sahman Landrace Yozgat
Yazlhk Adana Landrace Adana
Koca Bugday Landrace Denizli
Akplsen Landrace Manisa
Soélen Standard Variety AARI
Poyraz Standard Variety AARI
Alatay Standard Variety AARI

"AARI: Aegean Agricultural Research Institute.
Method

In the research, field experiments were conducted according to the randomized block design with
three replications. The plot size of the experiments was 1.20 m x 5 m = 6 m? at harvest, sown as 6 rows
with 20 cm row spacing. The sowing norm was 500 seeds m and the seeds were sown by hand at a
depth of 3-4 cm. In the research, sowing was carried out on 13 November 2021. No fertilizer was applied
before and after sowing. In addition, the trial area was entirely dependent on natural precipitation, with no
supplementary irrigation employed. When the plants reached harvest maturity, they were harvested by
hand and threshed with a threshing machine on 25 June 2022. Heading times, maturity time, spike
length, spike weight, spike weight, number of spikelet in spike, number of grains in spike, grain weight in
spike, spike harvest index and grain yield per hectare were determined according to the method
described by Akkaya & Akten (1985) and Pask et al. (2012). Statistical analyses were performed using
SPSS V.22 software. The differences between the means were determined according to the least
significant difference (LSD) test.
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Some physical and chemical properties of the soils of the research area are given in Table 2, and
the average climatic data for 2021-2022 and long years are given in Table 3.

According to the soil analyses carried out in the laboratories of Ege University, Faculty of Agriculture,
Department of Soil, the soils of the research area have clayey-loamy texture, medium alkaline character and
low salt content. Organic matter content of the soils is sufficient and lime content is high (Table 2).

Table 2. Some physical and chemical properties of soil of the trial area

Cizelge 2. Deneme alani topraginin bazi fiziksel ve kimyasal ézellikleri

Depth (cm) 0-30

Soil reaction (pH) 8.1 (medium alkaline)
Salinity (%) 0.05 (Unsalted)

Lime (CaCOs) (%) 22.1 (Very Calcareous)
Sand (%) 44.96

Mile (%) 28

Clay (%) 27.04

Soil structure Clay-Loam

Organic matter (%) 3.22 (Adequate)
Total N (%) 0.319 (Excess)
Available Phosphorus (P) 15.6 (Adequate)

Table 3. Climatic data of Bornova/Yakakdy district where the experiment was conducted

Cizelge 3. Denemenin yiiriitildigl Bornova/Yakakdy'e ait iklim verileri

Temperature (°C) Precipitation (mm) Relative Humidity (%)

Months/Years  2021-2022 Long Years 2021-2022  Long Years 2021-2022 Long Years
October 15.4 16.8 47.0 50.6 68.3 68.9
November 12.9 12.1 63.4 61.5 80.8 76.1
December 8.0 7.4 225.0 104.2 92.8 83.8
January 4.5 6.0 68.4 186.2 81.3 84.3
February 7.0 8.1 130.6 94.6 85.0 80.3
March 5.3 10.2 26.0 89.0 64.6 73.7
April 14.8 14.1 29.1 46.4 61.9 64.2
May 19.7 19.1 7.9 41.5 50.2 59.3
June 24,2 23.0 19.7 55.1 49.6 58.2
Average 124 124 617 729.0* 70.5 72.05

General Directorate of Meteorology, *: Total value.

RESULTS and DISCUSSION

In this study, conducted in Bornova/Yakakdy arid conditions, the analysis of variance results of the
mean squares of nine landraces and three standard durum wheat varieties for heading time, maturity
time, spike length, spike weight, number of spikelet in spike, number of grains in spike, grain weight in
spike, spike harvest index and grain yield are shown in Table 4. The findings of the variance analysis of
the collected data demonstrated that there were significant differences at p<0.05 and p<0.01among the
varieties for all traits, with the exception of spike harvest index. The mean of the analyzed traits and the
groups formed are given in Table 5.
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Table 4. Results of variance analysis for all examined traits in durum wheat genotypes

Cizelge 4. Makarnalik bugday genotiplerinde incelenen blitiin ézelliklere ait varyans analiz sonuglari

Number of  Number of Grain Spike

Varion O e Tmes  Ghon  wegn PR g weigntin hanest 1]
Genotype 11 92.364 113.785 3.243 1.539 29.922 226.523 0.884 47.303 11240.575
Repetition 2 33.583 1.361 0.090 0.036 1.157 8.396 0.013 10.428 3316.021
Error 22 29.492 1.967 0.255 0.012 3.309 3.992 0.011 46.354 4002.264
General 35 49.486 37.075 1.184 0.493 11.550 74.182 0.285 44.599 6237.948
F value 3.132* 7.842**  12.725" 129.433*  9.043* 56.741**  81.007**  1.020ns 2.809*
Coefficient
Variation 4.42 3.61 7.6 6.1 1.2 6.8 8.2 10.0 33.2

(%)

*: p<0.05; **: p<0.01; ns: not significant; DF: degrees of freedom.
Days to heading (days)

When the heading times of durum wheats used in the study were analyzed, significant differences
were found among the genotypes at p<0.01 level and with a coefficient of variation of 4.42% (Table 4).
While the heading time of the genotypes varied between 114 days and 132 days, the general average
was found to be 123 days. The durum wheat genotypes formed six different groups (Table 5).

Among the landraces, the highest heading time was 132 days for Koca Bugday, followed by
Kunduru with 129 days, Yozgat Sari Bugday and Akpuisen with 127 days. The trial results indicated that
all landraces, with the exception of two (Yazlik Adana and Karaburun Sari Bugday), exhibited a higher
number of days to heading than the average of the control varieties (118.6 days). Days to heading of
other landraces were between these. The average heading time was found to be 124.5 days (Table 5).

Among the standard varieties, Poyraz exhibited the highest heading time, with an average of 119.7
days, followed by Alatay with an average of 119 days. The lowest heading time was observed in Sélen,
with an average of 117 days. The mean heading time was 118.6 days (Table 5). Koca Bugday, Kunduru,
Akpusen, Yozgat Sari, Sahman, Ag Bugday, Sar Bursa exhibited a later heading than the standard
varieties (Solen, Poyraz, Alatay). Table 5 indicates that the average heading time of the landraces is
above the general average, while the standard varieties are below the general average. Oner & Kendal
(2022) conducted a study on durum wheat landraces in Mardin, which revealed that heading time varied
between 93 and 124 days. The observed variation in durum wheat heading time can be attributed to the
climatic conditions in the region where the crop is grown, as well as the genetic structure. The heading of
wheat spikes at an early-stage results in a prolongation of the grain-filling period, which allows for the
completion of heading before the extreme heat of the following periods and an early transition to the
grain-filling period, which increases grain yield (Balkan, 2006).

Days to maturity

Maturation time (days) is calculated as the number of days between the date when the spike
emerges from the flag leaf sheath in approximately 75% of the plants in the plot and the date when the
spike, flag leaf node and leaves turn yellow. When the maturity time data of the wheat genotypes used in
the trial area are examined, the significant differences were observed between the genotypes at p<0.01
level and a coefficient of variation of 3.61% (Table 4). While the maturity time of the genotypes varied
between 29.3 days and 45.3 days, the general average was found to be 38.8 days. The durum wheat
varieties formed eight different groups (Table 5). It is thought that the amount of precipitation in the 2021-
2022 vegetation period, especially in March, April and May, was significantly lower than the long-term
average, which would affect early maturity.
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Among the landraces, Yazlik Adana had the highest maturity time with 45.3 days, followed by
Karaburun Sari with 45 days, and Ag Bugday with 41.1 days. The lowest maturity time was found to be
Yozgat Sari, 29.3 days. The average maturity time of landraces was observed to be 37 days (Table 5).

Among the standard wheat varieties, S6len had the highest maturity time with 44.3 days, followed
by Alatay with an average of 44 days. The lowest maturity time among the varieties was determined as
43.7 days in Poyraz. The average maturity time of the standard varieties was determined as 44 days
(Table 5).

Yazlik Adana and Karaburun Sari matured later than both other landraces and the standard
varieties (S6len, Poyraz, Alatay). In addition, these two varieties are the earliest to head. Demir (1983),
Geng et al. (1993) and Bilgin & Korkut (2005) stated that early heading genotypes would have longer
heading-maturation times. Blum (2017) posited that early-headed varieties are less susceptible to drought
damage, particularly during the latter stages of the drought period.

Table 5. The mean values and formed groups for the measured traits

Cizelge 5. incelenen 6zelliklere iligkin ortalama degerler ve olusan gruplar

Landraces Heading  Maturity Spike Spike Number of  Number of Grain Spike Grain
Karaburun Sari 1_1-7.0 e 250 a -7.3 cd 23 50 ) 186 b 36.8 b 1.6 cde . 68.5 ‘ 1388 cd
Sari Bursa 1247 ¢ 40.3d 6.7 de 21c¢ 17.1b 33.0 cd 1.5 de 67.2 1925 bcd
Ag Bugday 1247 ¢ 411¢c 5.8 fgh 06f 10.1e 156 g 0.5h 67.5 1158 d
Kunduru 129.0 a 323f 8.2 ab 09e 13.4 cd 17.8g 0.7¢g 61.8 1933 bed
Yozgat Sari 127.0 b 29.3 k 6.6 def 24b 17.0b 30.0 de 1.7 bc 65.0 1708 bcd
Sahman 1250 ¢ 373e 7.5 bc 1.0e 11.9 de 18.8 g 0.7¢9 70.2 2158 bed
Yazlik Adana 1140 f 453 a 8.6 a 1.0e 221a 254 f 0.6 gh 64.1 1129 d
Koca Bugday 132.0a 320f 6.5 defg 19d 17.8b 292e 14e 65.2 1479 bcd
Akplsen 127.0 b 30.7¢g 5.7 gh 2.7a 16.7 b 441 a 21a 75.5 2281 abc
Standard Variety

Solen 1170 e 443 a 52h 24b 17.3b 34.7 bc 1.8b 72.7 3279 a
Poyraz 119.7 d 43.7b 5.9 efgh 24b 16.6 b 37.3b 1.7 be 71.2 1929 bed
Alatay 119.0 d 44.0 a 6.2 efg 1.8d 16.1 bc 27.7 ef 12f 64.8 2521 ab
Av. of Landraces 124.5 37.0 7.0 1.7 16.1 27.9 1.2 67.2 1684
Avg. of Standard 118.6 44.0 5.8 22 16.7 33.2 1.6 69.6 2576
Overall Average 123.0 38.8 6.7 1.8 16.2 29.2 1.3 67.8 1907
LSD (0.05) 9.20 2.38 0.86 0.19 3.08 3.38 0.18 11.53 107.13

LSD: Least significant difference.
Spike length

Significant differences at the 1% level were detected between the genotypes in terms of spike
length (Table 4). The genotypes varied between 5.2-8.6 cm for spike length and the trial average was
calculated as 6.7 cm. A total of twelve different groups were observed among the durum wheat
genotypes. Among the landraces, the longest spike length was found in Yazlik Adana with 8.6 cm, and
the shortest spike length was found in Akplsen with 5.7 cm. While the average of the landraces was 7.0
cm, the average of the standard varieties was 5.8 cm. The average spike length of the standard varieties
was below the trial average. Our findings are similar to the results of Altindal & Akgln (2018). It showed
that the landraces had high variation with a coefficient of variation (CV) value of 7.6%. The results
obtained from the research were found to be in agreement with the values (5.5-7.3 cm) reported by Kara
& Akman (2008), Baskonus et al. (2022) (6.9-8.8 cm), and Kara et al. (2022) (6.0-7.0 cm). Spike length
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has a significant effect on yield. High heritability makes this trait a valuable selection criterion for high
grain yield (Satyavart et al., 2002).

Spike weight

Statistical analysis of spike weight data of the genotypes wheat used in the experiment revealed
that there were significant differences among the genotypes at p<0.01 level and the coefficient of
variation was 6.1% (Table 4). Spike weight of the genotypes varied between 0.6 g and 2.7 g and the
general average was 1.8 g. The durum wheat genotypes were divided into seven different groups (Table
5). The highest spike weight was observed in Akpiisen with an average of 2.7 g. This was followed by
Yozgat Sari Bugday and Karaburun Sari Bugday with 2.4 g and 2.3 g, respectively. The lowest spike
weight was observed in Ag Bugday with an average of 0.6 g. The average spike weight among all
landraces was 1.7 g. Akpusen had an average of 22.7% more than the standard varieties.

Among the standard varieties, Solen (2.4 g) and Poyraz (2.4 g) have the highest value. Alatay (1.8 g)
was found to have the lowest value. The average of the standard varieties was found to be 2.2 g. It was
determined that the average of the standard varieties was higher than the landraces and the general
average (Table 5). The study conducted by Oner & Kendal (2022) was comparable to the present study and
determined the spike weight to be between 0.34 and 2.94 g. In addition, the presence of the landraces with
higher spike weights than some standard varieties in our study proves that the landraces have a wide
variation. Furthermore, spike weight values were reported as 0.86-1.37 g in Kirsehir by Cetin and Ayranci
(2021), 1.49-2.72 g in Sanlurfa by Akkaya (2019), 0.81-2.19 g in Tokat by Sakin et al. (2004).

Number of spikelet in spike

Upon examination of the spikelet number data of the durum wheat genotypes utilized in the study,
it was found that there were significant differences among the genotypes at p<0.01 level, with a
coefficient of variation of 11.2% (Table 4). While the number of spikelet belonging to the genotypes varied
between 10.1 and 22.1, the general average was determined to be 16.2. LSD (p < 0.05) test classified the
durum wheat cultivars in six different groups.

Among the landraces, Yazlik Adana exhibited the highest number of spikelet (22.1), followed by
Karaburun Sari Bugday (18.6), Koca Bugday (17.8) and Sari Bursa (17.1). It was determined that the Ag
Bugday had the lowest number of spikelet (10.1). The average number of spikelet for the landraces was
determined to be 27.9 (Table 5). Among the standard varieties, $Sélen had the highest spikelet count with
17.3, followed by the Poyraz with 16.6. The lowest number of spikelet was observed in Alatay, with a
value of 16.1. The average number of spikelet for the standard varieties was determined to be 16.6
(Table 5). Although the average of the standard genotypes yielded higher values than the average of the
landraces, Yazlik Adana, Karaburun Sari and Koca Bugday exhibited higher values than the standards
(Soélen, Poyraz, Alatay) in terms of spikelet number. The average of the local varieties is very close to the
general average (Table 5).

The findings of this study are consistent with Ozates (2022), who examined local populations. The
number of spikelet per spike was found to vary between 15.9 and 26.7 pieces per spike.

In the Mardin/Kiziltepe region, the number of spikelet per spike was found to range from 15.0 to
29.8 (Dogan & Cetiz, 2015). In the Kahramanmaras region, the number of spikelet per spike was reported
to be 18.0 to 24.0 (Kaya, 2020). The number of spikelet per spike was reported to be 18.0-24.0. Akan
(2021) observed that the number of spikelet per spike varies between 18.15 and 22.13 in Mardin and
Midyat ecological conditions. Our findings are also in agreement with the results of Oner & Kendal (2022),
who observed that the highest and lowest spikelet numbers were obtained from the local varieties used in
the study, indicating that local populations exhibit high variation.
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Number of grains per spike

Significant differences in the number of grains per spike were revealed between the local and the
standard varieties of durum wheat, with a CV of 6.8% (P < 0.01) (Table 4). The number of grains per
spike values of the durum wheat varieties are presented in Table 5. The number of grains per spike
among the genotypes ranged from 15.6 to 44.1, with a general average of 29.2. These values
categorized the durum wheat varieties into nine groups.

Among the local landraces, Akpusen exhibited the highest number of grains per spike (44.1),
followed by Karaburun Sari (36.8), Sar Bursa (33.0), and Yozgat Sari (30.0). The lowest value was
observed in AJ Bugday, with an average of 15.6 grains. The overall average for local wheat was
determined to be 27.9. For the standard varieties, Poyraz exhibited the highest number of grains per
spike, with 37.3 grains, followed by Sdlen with 34.7 grains. The lowest grain was observed in the Alatay
with 27.7. The average for the standard varieties was 33.2 (Table 5). Although the average number of
grains per spike for the standard varieties (33.2) was 19% higher than the local landraces (27.9), the local
landraces Akpusen (44.1) and Karaburun Sari (36.8) showed higher values than the standard varieties.
Furthermore, the fact that both the highest and lowest grain numbers per spike in the study were obtained
from local landraces indicated that they exhibited considerable variation. Similarly, in the study conducted
by Ci1g & Kahraman (2019), the average number of grains per spike for the genotypes was reported to be
28. This average was 33.4 grains for the standard varieties and 27 grains for the local varieties.

In a study conducted in Mardin province, Oner & Kendal (2022) reported that the average number
of grains per spike ranged from 13.8 to 76.1. Similarly, Durmaz & Aktas (2023) found that local varieties
exhibited a range of 27.8 to 61.9 grains per spike, with an average of 42.4. Kanat (2017) observed the
number of grains per spike varied between 40.1 and 45.7 grains in Virangehir. Additionally, Mahdi (2017)
reported a variation of 33.0 to 66.2 grains per spike under the environmental conditions of Konya.

The number of grains per spike is a critical parameter that directly affects the yield, and the
increase in the number of grains per spike is positively reflected in the yield (Alipour et al., 2017; Karagoz
& Zencirci, 2005). This trait is related to spikelet initiation, pollination, fertilization and grain formation.
Environmental factors, including excessive rainfall during the flowering period, drought and extreme
temperatures, can negatively impact the number of grains per spike (Farooq et al., 2011). For instance,
the temperatures above 20°C between heading and anthesis can significantly reduce grain numbers per
spike (Saini & Aspinall, 1982).

Grain weight per spike

Regarding the data on grain weight per ear, coefficient of variation of 8.2% was detected among
local and standard varieties (Table 4). The grain weight per spike for the genotypes ranged from 0.5 g to
2.1 g, with an overall average of 1.3 g. According to the LSD (5%) test, grain weight per spike data were
formed into eleven different groups among the durum wheat varieties (Table 5). Among the local
landraces, Akplsen exhibited the highest kernel weight per spike at 2.1 g, followed by Yozgat Sari
Bugday at 1.7 g and Karaburun Sari Bugday at 1.6 g. A§ Bugday exhibited the lowest grain weight per
spike, at 0.5 g. The average grain weight per spike of the local landraces was determined to be 1.2 g
(Table 5). In the standard varieties, Solen exhibited the highest grain weight per spike at 1.8 g, followed
by Poyraz at 1.7 g. Alatay exhibited the lowest grain weight among the standard varieties with 1.2 g. The
average grain weight per spike was 1.6 g. Although the average grain weight per spike of the local
landraces (1.2 g) was 33.3% lower than that of the control varieties (1.6 g), Akpusen exhibited the highest
grain weight with 2.1 g, and thus stood out from the other varieties. Additionally, Yozgat Sari, Karaburun
Sari, Sari Bursa and Koca Bugday had the values above the trial average (Table 5).

In a study conducted by Durmaz (2021) in Mardin province, the average grain weight per spike of
the local varieties was found to be 1.95 g, while the average for the control varieties was 2.63 g. This
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result indicates that grain weight per spike significantly influences the higher grain yield observed in
modern breeding varieties compared to traditional or local varieties. According to the trial results, only
four local varieties exhibited higher grain weights per spike than the control variety average (2.63 g).

Spike harvest index

The spike harvest index was calculated by dividing the weight of grains obtained from the spike by
the weight of the spike itself. When the durum wheat varieties are examined in Table 4, the differences
among the genotypes in terms of spike harvest index were found to be insignificant. While the spike
harvest index of the genotypes varied between 61.8% and 75.5%, the general average was found to be
67.8%. Spike harvest index values created three different groups among the durum wheat landraces and
the varieties. Although the average of the landraces (67.2%) gave 3% lower values than the average of
the standard varieties (69.2%), Akpusen (75.5%) stood out by being in the first group with its harvest
index rate. Additionally, $ahman (70.2%) and Karaburun Sari Bugday (68.5%) gave values above the trial
average. Among the control varieties, Solen exhibited the highest harvest index (72.7%), while Alatay
exhibited the lowest (64.8%). The average harvest index was found to be 69.6% (Table 5).

Grain yield

Grain yield is the most important economic trait in wheat improvement (Wu et al., 2012). Yield is a
complex quantitative trait influenced by a number of genes with low heritability (Cuthbert et al., 2008).
Wheat grain yield is affected by both genetic and environmental factors. However, the effect of the
environment on grain yield has been reported to be more pronounced (Erdemci et al., 2021). A significant
difference was observed between the durum wheat genotypes in terms of grain yield per hectare, with a
33.2% coefficient of variation (p<0.05). The coefficient of variation for the grain yield trait is relatively high.
This result is in agreement with that reported by other researchers in durum wheat (Arzani, 2002; Zencirci &
Karagoz, 2005; Baye et al., 2020). This means that there are significant differences among the replicates.
This may be due to the differences in soil homogeneity in the experimental area. It may also be due to
irregular rainfall during the growing season. Coefficients of variation indicate the effects of genetic diversity
and environmental variance. High CVs make it difficult to identify differences between genotypes.
Coefficients of variation for grain yield were relatively high, indicating the difficulty of selection for yield
improvement. Arzani (2002), in a study on grain yield performance of durum wheat germplasm under
dryland and irrigated conditions, reported high CVs for grain yield at four locations (Isfahan-28.35%,
Abarkoh-25.04%, Mehran-29.05%, llam-Dryland-32.14%). It was determined that there was a difference in
yield per hectare among the durum wheat varieties, with the lowest yield being 1129 kg and the highest
yield being 3279 kg. The general average yield was found to be 1907 kg. The durum wheat varieties were
divided into six groups based on their grain yield. The average yield of the landraces was found to be 1684
kg, while the average yield of the standard varieties was 2576 kg (Table 5). Among the landraces, Yazlik
Adana (1129 kg) exhibited the lowest yield, while Akplsen (2281 kg) exhibited the highest. The following
local landraces were observed to have data above the overall average: Sahman (2158 kg), Kunduru (1933
kg) and Sar Bursa (1925 kg). Among the standard wheat varieties used as control, the highest grain yield
per hectare was obtained from Sdlen (3279 kg). The next highest yield was recorded for Alatay, with 2521
kg per hectare. The lowest yield was observed for Poyraz, with 1929 kg per hectare.

According to the average yield, the local landraces exhibited 53% lower yield than the standard
varieties. Nevertheless, Akplsen, Sahman, Kunduru and Sari Bursa exhibited a notable difference in grain
yield, with values exceeding both the local landrace average and the general average. Akplisen, Sahman
and Kunduru yielded more grain than the standard variety Poyraz. Akplsen landrace was supplied from
Manisa province in the Aegean Region. The location where the experiment was established (Yakakoy)
resembles the Manisa Merkez region in terms of environmental conditions. It can be considered that this
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may have an effect on the increase in yield. In this study, Akplsen showed the closest grain yield to the two
standard varieties, Solen and Alatay. Notably, it is the only local variety to be placed in group "a" in the
statistical classification. Additionally, Akplisen, $Sahman and Kunduru produced higher grain yields than the
standard variety Poyraz, while Sari Bursa was classified within the same group as Poyraz.

Despite the grain weight per spike values of the Aksupen, Yozgat Sari Bugday and Karaburun Sari
Bugday being close to or even higher than the standards, their grain yields fell below the standards, with the
exception of the Akslipen genotype. It can be posited that the local varieties may prove more advantageous
when the potential yield is considered, based on the grain weight per spike, especially if all grains (500
seeds per m?) germinate. While the grain weight per spike of the local landraces (except for such as Ag
Bugday and Yazlik Adana, which are in the form of bread wheat (Triticum aestivum subsp. aestivum)), are
better than or similar to the standards, it is thought that this yield difference may be due to the low number of
spikes per square meter due to the non germination of some seeds planted in the plots. In addition, plant
lodging due to stem thinness and long plant height may also explain this difference in yield.

In their study conducted under fertilized conditions in Mardin, Durmaz & Aktas (2023) evaluated 80
local and 10 modern varieties of durum wheat in terms of yield and its components. The findings revealed
that the mean values of standard varieties ranged from 3500 kg ha™' to 4560 kg ha™', while the grain yield
per hectare of local varieties varied between 929.8 kg ha' and 3781 kg ha'. Oner & Kendal (2022)
determined that grain yield varied between 1750 and 6169 kg ha™'. Furthermore, some local populations
have higher grain yield than standard varieties. These local populations have also demonstrated
satisfactory results in terms of yield under drought conditions with high variation. Ci§ & Karaman (2019)
reported that the grain yields of local durum wheat varieties native to the Southeast Anatolia region are
promising genotypes, with values close to the average of standard varieties. Furthermore, this study
found that although the biological yields of local genotypes were high, the grain yields were low.

Local wheat landraces have developed specific adaptations in marginal areas with low soil fertility
and stress conditions such as drought and high temperature that negatively affect grain yield. Despite
this, they have a yield potential that is not very high but satisfactory compared to modern breeding
varieties in these areas. Therefore, it is considered very important to protect and utilize these genetic
resources (Aktas, 2016; Kan et al., 2017; Aktas et al., 2018).

CONCLUSIONS

Local wheat landraces are extremely important genetic resources with wide adaptability, high grain
quality, and drought and heat tolerance. Some local varieties with beneficial characteristics in terms of
some commercial characters, especially quality, flavor and aroma, have an important potential in terms of
food safety, especially under biotic and abiotic stress conditions. The results of the study conducted in
Bornova/Yakakoy indicate that there are statistically significant differences between the local landraces
and the standard varieties for all traits except spike harvest index. This study revealed that wheat
genotypes with different genetic potentials exhibited a wide variation in terms of the traits examined. It
was observed that the local durum landraces exhibited superior characteristics in terms of spike
emergence time and spike length compared to the standard genotypes. The local landraces were found
to have a later spike emergence time and more winter growth characteristics than the standard varieties.
Conversely, earlier genotypes were found to mature later. Although average spike weight, number of
spikelet in spike, number of grains per spike, grain weight per spike and spike harvest index values were
higher in the standard varieties, the local landraces gave the highest values. For spike weight, Akpusen
had an average of 22.7% more than the standard varieties. It also ranked first in terms of number of
grains per spike, grain weight per spike and spike harvest index. The landraces were found to yield 53%
less than the standard varieties in terms of average grain yield. However, Akpisen, Sahman, Kunduru
and Sari Bursa varieties made a difference in terms of yield by giving higher values than both the
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landrace average and the general average. The closest value to the grain yield of the two standard
varieties (S6len and Alatay) in the study was given by Akpusen landrace. In fact, it is the only local variety
in the statistical classification in group "a". Akplsen, Sahman and Kunduru gave more grain yield than the
standard variety Poyraz. Sari Bursa is in the same group as Poyraz. Further research is required to
ascertain the suitability of these landraces for cultivation in Bornova conditions and their potential for
utilisation in sustainable agricultural practices.
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0z
Amag: Bu arastirmada, findik tarim sureci, kuguk Olgekli findik Ureticisi
perspektifinden; diinya g¢apinda kaliteli findik Ureten bolgelerden biri olan Giresun

ilinin Piraziz ilgesi 6zelinde, glincel sorunlari, potansiyelleri ve isleyisi baglaminda
irdelenmistir.

Materyal ve Yéntem: Oncelikle, Tiirkiye ve Giresun baglaminda findik tariminin
genel durumu degerlendirildi. Saha ¢alismasi kapsaminda, olasiliksal drnekleme
yontemlerinden biri olan rastgele 6rnekleme yontemi kullanilarak, Piraziz ilcesinde
belirlenen 200 findik dreticisi ile anket yapildi. Ureticilerle yapilan anket ve
gbrusmelere ek olarak, sure¢ hakkindaki gézlemler, ilgili kurumlardan alinan veriler
ve yetkililerle yapilan gérigmeler de ¢alismanin kapsami iginde degerlendirildi.

Arastirma Bulgulan: Findik taban fiyatinin disikligu, maliyetlerin yikseklidi, devlet
desteginin  yetersizligi, tarmsal o6rgitlenmenin etkinsizligi, Ureticilerin ana
cogunlugunu olusturan kiglk olgekli findik isletmelerinin (aile isletmeleri) yapisinin
dikkate alinmamasi, miras yoluyla findik bahgelerinin bélinmesi ve yash findik
agaclarindan olusan findik bahgeleri, PirazizZdeki findik tarim sirecini olumsuz
etkileyen baslica faktorler olarak belirlenmistir.

Sonug: Findik tarimi, kiglk Olgekli Uretici agisindan ana bir istihdam sahasi
olmaktan ¢ikmistir ve ikincil bir gelir kaynagi olarak gorilmektedir. Giresun-Piraziz
orneginde, findik tarimi ile ilgili sorunlarin ¢éztlmesinin ve findik tarimi ile ilgili yeni
isthdam alanlarinin yaratiimasinin, ézellikle geng profilin kentten kirsal alana geri
goclnu tetikleyecegi belirlenmistir. Kentsel problemleri ¢ézmek icin dogru kirsal
kalkinma ve planlama politikalarina ihtiyac¢ vardir.

ABSTRACT

Objective: This study examines the hazelnut farming process from the perspective
of small-scale hazelnut producers, focusing on current challenges, potentials, and
operations in the Piraziz district of Giresun, one of the world’s renowned high-quality
hazelnut-producing regions.

Material and Methods: First, the general situation of hazelnut farming in Turkey and
Giresun was evaluated. Within the scope of the field study, a survey was conducted
with 200 hazelnut producers determined in the Piraziz district using the random
sampling method, which is one of the probabilistic sampling methods. In addition to
the survey and interviews conducted with the producers, observations about the
process, data obtained from relevant institutions, and interviews with the authorities
were also evaluated within the scope of the study.

Results: The low base price of hazelnuts, the high costs, insufficient state support,
ineffective agricultural organization, not considering the structure of small-scale
hazelnut farms that constitute the majority of producers, the division of hazelnut
gardens through inheritance, and the gardens consisting of aging hazelnut trees
were determined as the main factors that negatively affect the hazelnut farming
process in Piraziz.

Conclusion: Hazelnut farming is no longer a primary employment source for small-
scale producers. In the case of Giresun-Piraziz, it has been determined that solving
issues related to hazelnut farming and creating new employment opportunities in this
sector could particularly encourage the return of younger populations from urban to
rural areas. Effective rural development and planning policies are needed to solve
urban problems.
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GiRiS

Findik, diinyada bademden sonra en ¢ok uretilen sert kabuklu meyvedir (Yildiz, 2020). Dinyanin
en buytk findik dreticisi ve ihracatgisi olan Turkiye, dinya findik arzinin yaklasik %73'0nu
karsilamaktadir. Mahsuliin yaklasik yizde 60" Dogu Karadeniz Boélgesi'nde, yizde 15'i Orta Karadeniz
Bolgesi'nde, geri kalan yizde 25'i ise Bati Karadeniz Bolgesi'nde iretiimektedir (FAO, 2024). Dinyada
findik Uretim alanlarinin biyiiklik siralamasinda Turkiye %75,6 ile ilk sirada yer alirken, takiben italya
(%8,2), ispanya (%8,1), A.B.D, Azerbaycan, Giircistan ve diger Ulkeler gelmektedir (GTB, 2023). Ulkeler
bazinda findik tretimine baktigimizda, Tirkiye ilk siradayken, takiben italya, ABD, Sili, Azerbaycan ve
Giircistan gelmektedir (TMO, 2024). Findik ihracat siralamasinda,Tirkiye'den sonra italya (%7),
Azerbaycan (%5), Gurcistan (%4) ve ABD (%3) yer almaktadir (TMO, 2024). Dinya findik ithalatinin
yaklasik %50’sini Almanya ve italya yapmaktadir. Bu iilkeleri sirasiyla, Fransa, Kanada, Rusya, Polonya

ve Isvicre takip etmektedir. Bahsi gegen iilkeler, findidi, cikolata ve sekerleme sanayisinde kullanmaktadir
(TMO, 2024).

Turkiye, 2022 yilinda, yirmi Ulkeye findik ihracati yapmistir. Tarkiye’nin findik ihracati yaptigi
baslica lkeler; Aimanya, italya, Fransa, Polonya, Hollanda, isvigre ve Avusturya’dir (TB, 2022). 1990-
2023 arasindaki istatistiklere bakildiginda, 2014-2015 sezonu findik ihracatindan elde edilen gelirin en
yiksek oldugu ve 2019-2020 sezonu da Uretim miktarinin en fazla oldugu sezonlar olarak karsimiza
ctkmaktadir (TB, 2022).

Findik dretim alani ve ihracatinda dinyada birinci sirada yer alan Turkiye’'de, alan bazl verimlilik
orani diger Ulkelere kiyasla oldukga dusuktir. Dekar basina verimlilik oranlarina bakildiginda; 285 kg/da ile
A.B.D. ilk sirada yer alirken, onu takiben Cin (195 kg/da), Gurcistan (180 kg/da) ve Fransa (164 kg/da)
gelmektedir. Tlrkiye’de bu oran ise 93 kg/da'dir (Anonymous, 2023). TEPGE’nin Findik Uriin Raporu
verilerileri dogrultusunda, Turkiye'de iller bazinda findik verimlilik oranlari hesaplanmis ve tablolastirimistir
(Cizelge 1). 2022 yih verilerine gore dekar basina findik tretim miktarinin en fazla oldugu il 168 kg/da ile
Bartin’dir. ilk bes sirada Bati Karadeniz illeri yer almaktadir. Dogu Karadeniz'de findik kalitesi yiiksek ancak
verimlilik oranlar oldukga dusuktur. 11 il arasinda Giresun findik Uretim alani ve miktari siralamasinda 4.
sirada yer alirken, verimlilikte 10. siraya dismektedir (TEPGE, 2023) (Cizelge 1).

Cizelge 1. Turkiye'de iller bazinda findik verimlilik oranlari

Table 1. Hazelnut productivity rates by provinces in Turkey

Uretim Alani  Uretim Miktan  Verimlilik

2022 YILl (1.000da)  (1.000 ton) (kg/da)
Ordu 2.272 240 105,63
Samsun 1.206 112 92,87
Sakarya 789 98 124,21
Giresun 1.117 92 82,36
Trabzon 652 52 79,75
Diizce 632 83 131,33
Zonguldak 264 34 128,79
Kocaeli 88 14 159,09
Bartin 77 13 168,83
Kastamonu 77 7 90,91
Diger 206 20 97,09

Tarkiye’'de Uretilen findigin % 75-80’i ihrag edililirken, % 20-25’i i¢ piyasada tiketilmektedir (TMO,
2024). 2022 TUIK Bitkisel Uriin Denge Tablolarinda, Tiirkiye’de bitkisel Uriinlerde en yiiksek yeterlilik
derecesi %560,9 ile findikta gergeklesmistir (TUIK, 2024).

Turkiye'de findik tarimi iki bolgeye ayrilmaktadir. Birinci Bolge; Giresun, Ordu Trabzon, Rize ve
Artvin illerini igeren, eski ve egimli findik bahgelerinden olusmaktadir. ikinci Bélge; Samsun, Sinop,
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Kastamonu, Zonguldak, Bolu, Dizce, Bartin, Sakarya ve Kocaeli'deki, daha yeni ve diz topografyaya
sahip findik bahgelerini icermektedir (Erkdse vd., 2020). Tirkiye’de findik tarimina ilk olarak Dogu
Karadeniz Bolgesi'nde yer alan Giresun’da baglanmistir. Findiga alim garantisi (1964 yili) verilmesi ile
findik tarimi dnce Bati Karadeniz Bolgesi'ne, sonra da diger bolgelere yayillmistir (TMO, 2021). 2020 yili
itibariyle, Turkiye’'de yasal olarak 16 ilde olmak Uzere toplam 36 ilde findik yetistiriimektedir. Yasal olarak
findik tarimi yapilan iller ve ilgeler; Trabzon, Ordu, Giresun, Samsun, Dizce, Sakarya, Zonguldak, Artvin,
Bartin, Kocaeli, Sinop, Gimushane, Kastamonu, Rize, Bolu, Tokat illerine bagh 123 ilgedir. Findik dikim
alani blyuklik siralamasinda; Ordu, Samsun, Giresun, Sakarya, Trabzon ve Duzce en genis findik
alanlarina sahiptir (GTB, 2023). Dikim alanlarinin %74’G Dogu Karadeniz'de yer almaktadir. 2022 yili
verilerine gore, Tlrkiye’de findik Uretim siralamasinda Ordu birinci sirada yer alirken, takiben Samsun,
Sakarya, Giresun, Duzce ve Trabzon gelmektedir (TEPGE, 2023).

Turkiye'de yaklasik 7-8 milyon insanin gecimine katki saglayan findigin i¢ piyasada tuketimi
oldukga dsiik bir orandadir (Taylan & Durul, 2019; Topuz vd., 2019; TMO, 2021). TUIK verilerine gére
2020-2021 déneminde Turkiye'nin kisi basi findik tiketim miktar 1,4 kg'dir. 2011-2021 yillari arasindaki
on yillik ddnemde ortalama kisi basina tiketim ise 1,3 kg'dir (TEPGE, 2023).

Findik éncelikli olarak ¢ikolata ve sekerleme sanayinde kullanilirken, pastane ve bisklvi mamulleri,
tatli, dondurma, kuruyemis, yag sanayi gibi pek ¢ok alanda da kullaniimaktadir. Findidin tarimsal atiklari
islenerek yakit elde edilebilmekte, sert kabugu dogrudan yakacak olarak ve yesil kabugu da hayvancilikta
kullaniimaktadir. Bunlara ek olarak, findigin; ecza, ila¢ ve kozmetik sektériinde, motorlu ara¢ ve makine
sektorlide, boya sektoriinde ve sadlik sektoriinde de kullaniimasi, findik tarimininin sanayi igin dnemini
gostermektedir (Gliney & Giiner, 2018; Yurtoglu, 2018).

Karadeniz Bolgesi'nde findik tarimi i¢in uygun hava kosullari 750-800 m ylkseklige kadar
saglanabilmektedir. 0-250 m yukseklige kadar olan bolgeler, findik tarimi icin en uygun kosullari saglayan
sahil kusagidir. 251-500 m yukseklikteki bélgeler orta kusak, 750 m’den ylksek olan bdlgeler de yiksek
kusak olarak tanimlanmaktadir (Okay vd.,1986). Findik yillik ortalama sicakligin 13-16°C oldugu, 1500 m
yukseltiye kadar olan alanlarda dogal olarak yetisebilmektedir. Ancak, ginimuizde, yuksek kusak ve
Uzerinde ekonomik anlamda findik tarimi yapmak pek mimkin degildir. Ustaoglu & Karaca (2010)'nin
¢alismasi, 6numuzdeki 90 yillik slregte, bélgede sicakligin 6°C’ye yakin bir artis gOsterecegini ve bu
durumunun 6zellikle sahil kusagini olumsuz etkileyecegini ortaya koymaktadir. Yasanan iklim degisimi
nedeniyle, 6nimizdeki yillarda, findik tarim kusaklarinin daha yiksek boélgelere tasinmasinin gerekecegi
ve bu surecgte, orman alanlarinin tahrip edilmemesi ve iklim degisimine uygun alternatif Grinlerin 6zellikle
sahil kusagi i¢in belirlenmesi, uzun dénem planlamasi igin gereklidir.

Dogu Karadeniz Bolgesi'nde yaklasik 2500 yildir findik Uretimi ve 600 yildir da findik ticareti
yapilmaktadir (Kaynar, 2017). 1871 yilindaki Trabzon Vilayet Salnamesin’e gore, Bafra’dan Artvin’e kadar
olan sahil kusaginda; Ordu'da 1, Giresun'da 74, Akgaabat'ta 3, Arhavi'de 14, Atina kasabasinda bir
findikhk bulunmaktadir (Kaynar, 2017). Osmanli Devletinin son dénemlerinde, Giresun, Trabzon, Ordu,
Tirebolu, Espiye, Fatsa ve Unye’de, Cumhuriyetin ilani ile Rize ve Artvin’de de Uretiimeye baslanan findik,
uzun yillardir 6nemli bir ihrag Grinidar (Yurtoglu, 2018). Tulrkiye'nin dinya findik Gretim ve ihracatinda ilk
sirada yer almasi, diinya ¢apinda kaliteli findiga sahip olmasi, Dogu Karadeniz Boélgesi'nin topografyasi
geregi egimli arazilerde yapilan findik tariminin erozyonu énlemesi, bdlge halkinin genel gecim kaynagi
olmasi ve kirsal slrdirulebilirlige katkisi nedeniyle, findik tarimi ; ekonomik, cevresel ve sosyal
boyutlariyla, énemli ve vazgegilemez bir tarim Uriinidir (Kayalak & Ozgelik, 2012; Aydin Yénet &
Yirmibesoglu, 2022; Hazneci vd., 2022).

Tiirkiye’de Findik Tarimi

Cumhuriyet’in ilk yillarinda, kirsal kalkinmayi hedefleyen tarim politikalari kapsaminda, findik
tarimi, 6nemli kalkinma araglarindan biri olarak belirlenmistir. Findik tariminda gelisim saglanabilmesi igin
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devlet destegiyle kooperatiflesmenin énemi Birinci Ulusal Findik Kongresi'nde tartisilmistir (Soysuren,
2017). Daha sonra 1938 yilinda, Findik Tarim Satis Kooperatifleri Birligi (Fiskobirlik)'nin kurulmasi bu
politikalarin bir sonucudur. 1940 yilinda kurulan Tirkiye Findik ihracatcilari Birligi'nin, 1951 yilinda,
Karadeniz Findik Ihracatcilari Birligi ve istanbul Findik ihracatgilari Birligi olarak ikiye ayrilmasi, siirecin
yonetiminde devlet ve 6zel sektoriin rolleri agisindan énemli bir kirlma olmustur (Soysiren, 2017). 1964
yilindan itibaren devlet tarafindan alim garantisi verilen findik, Fiskobirlik araciligiyla destek alimlarina
2001 yihna kadar dizenli olarak devam etmistir (Topuz vd., 2019). 2001 yilinda Dinya Bankasi
tarafindan gtindeme getirilen “Tarimsal Reform Uygulama Projesi” dogrultusunda, Fiskobirlik gibi tarimsal
kooperatiflerin kismen Ozellestirilerek devlet yardimlarinin geri ¢ekilmesi, Turkiye’'deki tarimsal Gretimi
radikal bir bicimde etkilemis ve tarim sektoériini serbest piyasa ekonomisinin dinamiklerine birakmigtir.
2006 yilinda Fiskobirlik yerine TMO, destek findik alimiyla yetkilendirilmig, 2009’a kadar ug¢ yil boyunca
findik alimi yapmis ve yedi yillik bir aradan sonra 2016 yilinda tekrar alima baslamistir (Kayalak &
Ozgelik, 2012; Erkdse vd., 2020).

Bakanlar Kurulu tarafindan 2009 yilinda uygulanan “Yeni Findik Stratejisi”, Uretime yasal olarak izin
verilen alanlardaki findik Ureticilerine “Alan Bazh Destek” saglarken, lretime izin veriimeyen alanlardaki
ureticilere, bahgelerini sokmeleri karsiliginda, “Alternatif Uriin Destegdi” yapmayi taahiit etmistir (Kayalak &
Ozgelik, 2012; Altunpala & Bozoglu, 2018; Topuz vd., 2019). Ancak, findik, genel olarak meyve
yetistiriciliginin dogasi geregi, diger bitkisel Uretim faaliyetlerinde oldugu gibi tretimden vazgecilme veya
yerine alternatif bagka bir tarim Urlini yetistirme konularinda esnek bir tarim tirti degildir (Oztirk vd.,
2019). Destekleme politiklari kapsaminda getirilen, Ciftci Kayit Sistemi (CKS) ve beraberinde “Alan Bazli
Gelir Desteg@i” uygulamalari yeterli basariyi saglayamamistir. CKS, Gida Tarim ve Hayvancilik Bakanligi
tarafindan olusturulan, ciftcilerin kayit altina alindigi tarimsal bir veri tabanidir. Bu uygulamada, her yil
CKS’ye kayith findik bahgeleri i¢in, buyuklUkleri oraninda, sabit bir 6deme yapilmaktadir (TOB, 2022).
Ancak, bu édemeler oldukca sembolik miktarlardadir. Ornegin; 2022 yili icin CKS'’ye kayith ciftcilere
O0denen alan bazli destek, dekar basina 170 TL'dir. Uygulanan bu destek tipi, verimliligi artirmadidi gibi,
aksine, blylk ve kiglk arazi sahibi Ureticiler arasinda gelir dagihmi agisindan daha fazla esitsizlik
yaratmaktadir. 2014 yilinda findik Gretimini 16 ille sinirflama karari verilse de bu karar uygulanamamigtir.
Findik, ceviz ve badem gibi kabuklu yemisler nitelikli arazilere ihtiyag duymamaktadir (Giney & Guner,
2018). Bu baglamda, Bati Karadeniz'de, alternatif tarim Urlnleri igin oldukga verimli olan ovalik arazilerin
findik tarimi i¢in kullaniimasi uygulanan yanlis tarim politikalardandir. 1954 ile 1994 yillari arasinda, Dogu
Karadeniz’deki findik dikim alanlarinin artis orani %57 iken Bati Karadeniz'de bu oran %788'dir (Bostan,
1997; Kayalak & Ozcelik, 2012; Erdogan, 2018). Findik lretim alanlarinin artmasiyla ortaya gikan yiiksek
arz, bazi yillarda ¢ok miktarda findigin stoklarda kalmasina neden olmustur. Bu nedenle Uretimde arz
fazlasinin oldugu yillarda, destekleme alim politikasi findik Ureticileri agisindan 6nem arzetmektedir
(Kayalak & Ozgelik, 2012).

Findik tarimi ile ilgili en énemli problemlerin basinda, ¢ogunlugu olusturan kugtk olgekli Ureticilerin,
surecteki maaliyetler nedeniyle ¢ok dusuk kar elde etmesi gelmektedir. Ek geliri olmayan kuguk ureticilerin,
ginimiizde, findik tarimindan gegimini saglamasi imkansizlagmigtir. Oztiirk vd. (2019)nin Ordu-Unye’de
yaptiklar galisma; findik Ureticilerinin %61.5’inde toplam yillik gelirleri icindeki findik geliri oraninin %50
oldugunu gostermektedir. Blyutk kentlere olan gbg¢ln bir sonucu olarak, findik Ureticilerinin yarisindan
fazlasi baska sehirlerde yasamakta, sadece hasat donemi memleketine gelmektedir (Yildiz & Dagdemir,
2017; Oztirk vd., 2019). Ureticiler, findik tariminda, emek ve masraflarinin karsiligini alamadiklarini ve
genel olarak findik tarimi konusunda devletin gorevini yapmadigini belitmektedirler. Findik tretiminden elde
edilen gelirinin artik bir yan gelir olarak goruldigu, Dagdemir & Yildiz (2017)'in calismasinda netlikle ortaya
konulmaktadir. Calismada, gecimini sadece findik Uretiminden saglayanlarin oraninin yaklasik %16 ile
sinirl kalmasi, 6zellikle kiiglk Olgekli Ureticiler icin findik tariminin artik ana bir istihdam sahasi olmaktan
ciktigini agikga gostermektedir. Findik maliyetleri genel olarak yetistirme masraflari ve hasat masraflarindan
olugsmaktadir. Bu maliyet kalemleri; hasat (toplama), glibreleme, budama, dip sirgin temizligi, harman,
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ilaglama, nakliye, ayiklatma, depolama ve zirai destek olarak detaylandirilabilir. Findik tarim sdrecinin iyi
yonetiimesi, dogru tekniklerin kullaniimasi ve dogru kosullarin saglanmasi, Urinin verimi ve Kkalitesini
artirmaktadir (Serdar vd., 2017; Akgin & Bostan, 2019). Suregteki problemleri genel olarak ele aldigimizda;
iscilik ve diger maliyetlerin yUksekligi, is gucu yetersizligi, findik dikim alanlarinin belirenmesindeki
plansizlik, findik fiyatini belirleme siireci, piyasalarin belirsizligi, zirai teknik bilgi yetersizligi ve bilingsizlik,
geleneksel yontemleri kullanma 1srari, érgitlenememe, pazarlama slrecindeki problemler ve tim bu
konularda devlet desteginin yetersizligi seklinde karsimiza ¢ikmaktadir (Siray & Akgay, 2010; Oztiirk vd.,
2019; Hazneci vd., 2022).

Findik hasatinin Ulkemizde halen geleneksel yontemler kullanilarak, yerden ya da daldan elle
toplanma seklinde yapilmasi, en maliyetli kalem olan hasatin maliyetini azaltacak olan mekanizyona olan
ihtiyaci gbstermektedir. Mekanizasyonun saglanamamasinda egimli arazi baslica neden olarak gorulse
de mirasla bolinmus kiglk ve parcall arazide de mekanik hasat verimli olmamaktadir (Taylan & Durul,
2019). Farkli kusaklarlarda farkli hasat dénemleri s6z konusudur. liman kiyi boélgelerinde hasat daha
erken baslamakta, yukseklik arttikca hasat donemi gecikmektedir. Hasat doénemi kusaklar arasi farklara
gore genel olarak Temmuz sonundan Ekim ortasina kadar gerceklesmektedir. Findik hasat masraflarinin
yaklasik % 45-50'sini toplama masrafi olusturmaktadir (Serdar vd. 2017; Demir, 2018). ABD, italya,
Fransa ve ispanya gibi Ulkelerde, findik tarimindaki mekanizasyonun maliyetleri dnemli dlglide azalttig
bilinmektedir. Yerin 6zelligine bagl olarak mekanizasyon yontemi farkllik gdstermektedir. Egimli arazi
mekanik hasati zorlastirmaktadir. Bu nedenle, Bati Karadeniz Boélgesi'nde mekanik hasat ydntemlerini
kullanmak, topografyasi nedeniyle, Dogu Karadeniz Bélgesi'ne oranla daha olasidir (Yildiz, 2020). Ancak
her iki Uretim bdlgesinde de hasat, daldan ya da yerden toplama seklinde, genellikle insan gucuyle
yapillmaktadir. Makineli hasat yapan isletmelerin orani eski uretim bdlgesinde (1. Bdlge: Giresun, Ordu
Trabzon, Rize ve Artvin) %1.1 ve yeni Uretim bdlgesinde (2. Boélge: Samsun, Sinop, Kastamonu,
Zonguldak, Bolu, Diizce, Bartin, Sakarya ve Kocaeli'deki ) %5.1 olarak belirlenmistir (Oztiirk & islam,
2019). Karadeniz Bolgesi'nde findik Ureticilerinin belirli bir yasin tzerinde olmasi ve hanehalkinin hasat
déneminde gerekli isglcu desteginde vyetersiz kalmasi, mevsimlik is¢i talebini de beraberinde
getirmektedir. Tarim aracilari, 6zellikle baska bolgelerden gelecek mevsimlik tarim iscilerininin
organizasyonunda énemli role sahiptir. Tarim aracilarinin siregteki rolii “Tarimda is Araciliyi Yénetmeligi”
ile duzenlenmistir. Yilmaz vd. (2021)nin, Giresun’da yaptiklari arastirma sonucunda, Karadeniz
Bolgesi'nde resmi kayitl tarim aracisinin bulunmadigi saptanmistir. Ayrica kayitsiz olarak bu isi yapan
aracilarin, findik iscilerinin gunlik yevmiyesinin %5-10 oranindaki bir bélimind kendilerine komisyon
olarak kestikleri ve gogunlukla isgi Ucretlerinin aracilar Uzerinden 6dendigi saptanmistir. Odemelerin
dogrudan isgiye yapilmasi ve komisyon Ucretinin isverenden alinmasi gerekliligi yonetmelikte agikca
belirtiimektedir. Hasat doneminde yeterli sayida findik isgisi bulamama sikintisi, ureticileri aracilara
yonlendirmektedir. Diger taraftan, yéreye yabanci olan mevsimlik isgiler agisindan da; is bulma, kalacak
yer ve ulasim gibi konularda yardimci olduklari igin aracilarla ¢alismak daha guvenlidir. Yilmaz vd.
(2021)'nin gcalisma bulgularinda tarim aracisi tercih eden isveren orani %10.7, yéreden aracisiz is¢i bulan
isverenlerin orani %89.3 olarak saptanmigtir.

Hazneci vd. (2022)'nin yaptigi ¢alismada, Giresun ilinde findik Ureticilerinin ortalama yasinin 66
oldugu ve sadece %6’sinin tek gecim kaynaginin findik tarimi oldugu belirlenmigtir. 1980 sonrasi neo-
liberal politikalarla, tarim sektériine yapilan yatirrmin azalmasi ile ivmelenen kirdan kente gog, kirsal
alanlarin hizla nifus kaybetmesine neden olmustur. Beraberinde de kdy okullarinin kapatiimasi ve
tasimali sisteme gecis bu ydndeki gogi tetiklemistir (Aydin Yonet, 2021). Dogu Karadeniz Bolgesi ve
Giresun da bu gelismelerden payini almistir. O nedenle, gen¢ nlfusu hizla azalan bu bdlgelerde,
genellikle yasli, emekli ve/veya ek geliri olan nlfus tarimla ilgilenmektedir. Findik Ureticileri, findik
tariminin geleceginin koétu olacagini disinmekle beraber yine de tamamina yakini findik tarimina devam
edecegini belirtmektedir. Asil meslegi ciftcilik olan grubun findik tarimi yapma istekliligi orani, ikincil olarak
bu isle ugrasan gruba gore daha disuktir (Kayalak & Ozcelik, 2012). Altunpala ve Bozoglu (2018)'nun
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calismasinda, Ureticiler alan bazli desteklemenin yerine Urin bazli desteklemenin gelmesini talep
ettiklerini belirtmiglerdir. Alan bazli destegin azaltiimasi veya kaldiriimasi durumunda, igletmelerin findik
yetistirme istekliliginde bir degisim olmayacagi saptanmis, ancak tesviklerin artmasinin dikim alanlarini
artiracagi 6ngortulmustir. Findik isletmelerinin yapisi ve ureticilerin sosyo-demografik 6zellikleri, findik
tarimi yapma istekliligini etkilemektedir (Altunpala & Bozoglu, 2018).

Lisansli Depoculuk Sistemi (LDS), gelismis Ulkelerde yillardir uygulanan bir sistemdir. LDS; Grinun
dizenli depolanmasi, Urin kalitesinin istenilen standartta tutulmasi ve tarima dayali sanayiye kaliteli
hammadde sagdlanmasi yonleriyle gerekli bir uygulamadir. Findik Gretiminin fazla oldugu yillarda findigin
lisansli depolarda muhafaza edilmesi, ihracat dénemlerinde esneklik saglamaktadir (Niyaz vd., 2012). Bu
sistem, uygun depolama alani bulunmayan Ureticiler icin, Griininu istedigi donemde satabilmesi a¢isindan
da 6nemlidir. Diger taraftan, findik dogru sekilde depolanmadigi takdirde depoya konulan Uriinde randiman
ve fire kaybi yasanmaktadir. LDS, emanet sistemine (findigin belirli bir stre igin Gcret karsiligi tuccara
emanete birakilmasi) mecbur kalan Uretici igin de avantaj saglamaktadir. Giresun’da ilk LDS uygulamasi
2017 yiinda baglamigtir (AA, 2020). Lisansh depolarin yeterli sayiya ulagsmasi ve LDS sisteminin
yayginlasmasi, Turkiye'nin diinya findik borsasindaki etkinligini artirma slrecinde faydali olacaktir.

Tarkiye’de tarim sigortasi uygulamalari; tarimsal Uretimdeki riskler, sigorta sirketlerinin ekonomik
yetersizligi ve primlerin yuksekligi gibi nedenlerle istenilen dizeye getirilememigtir. Tarim sigortasi
yaptiranlarda; sahip olunan arazinin blyukligidnun, tarimdan elde edilen gelirin, afet riski ve sigorta
maliyetlerinin, karar verme sirecinde etkili oldugu saptanmistir. Giresun ili Bulancak ilgcesinde findik
ureticileri ile yapilan c¢alismada; ureticilerin %39,13’0 UrUndnu sigorta yaptirirken, %60,87’si sigorta
yaptirmadigini belirtmistir. Sigorta yaptiranlarin %22,46’s1 sirekli afet riskinden ve %18,84’UG prim
desteginden dolayi urlnlerini sigorta yaptirmiglardir. Ureticilerin  %71,01'i zararin karsilandigina
inanmadigindan ve %73,19'u maliyetlerin yiksek olmasindan dolayi tarim sigortasi yaptirmadigini
belirtmiglerdir. Ayni galismada, iyi rekolte elde edilen ve afet olmayan yillarda sigorta yaptiranlarin
oraninin diistigi belirlenmistir (Bal vd., 2019). Ozet olarak, Ureticilerin sigorta yaptirmama sebepleri; bilgi
eksikligi, sigorta priminin ylUksekligi, sigorta kapsaminin yetersiz olmasi, tazminatin zarari karsilamadigi
inanci ve sahip olduklari arazinin kiglk olmasidir. Ancak bu konuda yapilan c¢aligmalarda sigorta
yaptirmayan findik isletmeleri yerine sigortanabilir riske sahip olanlarin kapsamda incelenmesi daha
dogru degerlendirme saglayacaktir (Ceyhan vd., 2021).

Kirsal alanlarda kadinin emegi gérinmez bir emektir. Kadin genellikle isgiict olarak kullaniimakta
ancak karar verme slrecinde, kredi kullaniminda, pazarlama ve tarimsal egitime katilma konularinda
etkin olamamaktadir. Kadinlarin kirsal alanlarin kalkinmasindaki roli yadsinamaz. Sadece tarimsal
uretim baglaminda degil, kirsal turizm vb. kirsal faaliyetlerde de kadin etkin olmalidir. Piraziz Seyhli Koyl
Ekoturizm slireci bu konuda iyi bir 6rnektir. Valilik tarafindan ekoturizm pilot kdyl olarak segilen Seyhli'de
ekoturizm silirecini basindan itibaren kadinlar yénetmekte ve yuritmektedir. Ekoturizm ve findik tarimi
iliskisinin iyi kurgulandidi bu Ornekte; gelen turistlere findik tarimi ile ilgili bilgi veriimekte, findik
bahcelerine geziler diizenlenilmekte, menude findigin kullanildigr yemek ve tathlar éncelikli tutulmakta ve
hediyelik findik trlnlerinin satisi yapiimaktadir (Aydin Yonet & Yirmibesoglu, 2022).

Tarak¢ioglu & Bektas (2019)'in Ordu ilinde yaptiklari ¢calisma, organik findik tariminin énemine
vurgu yapmaktadir. Analizler sonucunda, konvansiyonel findik tarimi yapilan alanlardan organik findik
tarimina gegisin zor olmadigi tespit edilmistir. TUrkiye’de organik findik Gretiminin yapildigi iller, 2017 yili
verilerine gore sirasiyla; Samsun (%29,43), Zonguldak (%17,97), Ordu (%17,29) ve Artvin (%11,99)dir.
Turkiye'nin organik findik ve findik Urtinleriyle organik findik pazarinda etkin rol almasi, zaten etkin oldugu
konvansiyonel findik pazari disinildiginde, oldukga miimkiin ve gerekli bir durumdur. Ozellikle yiiksek
kusakta, mevcut sartlarda, organik findik tarimi yapmak ¢ok daha kolaydir (Eryilmaz & Kilg, 2019).

Findik Ureticisinin egitim durumu, yasli, ikamet yeri, tarim disi gelire sahip olup olmamasi gibi
sosyo-demografik ve sosyo-ekonomik faktorler; findik agaglarinin yasi, hasat sekli ve mekanizasyonu gibi
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yapisal faktorler; tarimsal orgutlere Uyelik ve suregte alinan kararlara katilm gibi yonetimsel faktorler
nedeniyle findik Giretim siireci bélgelere gore farklilik gdéstermektedir (Oztiirk & islam, 2019). Tirkiye'de,
findik tarimini hakkettigi noktaya getirmek, oncelikle Ureticilerin tarimdan yeterli geliri elde etmesi,
beraberinde de pazarlama alt yapilarinin iyi kurgulanmasi ve yonetilmesi ile mimkindir (Altunpala &
Bozoglu, 2018). Tirkiye’'de findik tarimi ile ilgili sorunlar ivedilikle ¢oziilmez ve bu slregte dogru stratejiler
gelistirilip uygulanmaz ise, yakin gelecekte kiresel piyasadaki rekabet glcini kaybetmesi kaginilmaz
gorinmektedir (Topuz vd., 2019). Tirkiye’de rekabet avantaji bakimindan findik, kuru kayisidan sonra
gelen ikinci Griindir (Ozdemir & Késekahyaoglu, 2018).

Ozellikle 2020 sonras! yaganan pandemi siirecinin ve beraberinde daha da artan ekonomik sikintilarin
belirli oranda kentsel alanlardan kirsal alanlara tersine gogu tetikledigi gézlemlenmistir. Negatif bir sebeple
baslayan bu egilimi pozitife donistirmek, tehditi firsata ¢evirmek, kirsal yasami daha cazip hale getirmek,
dogru kirsal politikalarla mimkiin olabilir. Findik tarimi bu agidan énemli ve iyi bir 6rnek teskil etmektedir.
Tarim, kirsal kalkinma ve planlama agisindan yadsinamaz bir 6neme sahiptir. Bu ¢alisma kapsaminda,
Oncelikle Tarkiye’de findik tarimi ile ilgili sorunlar ele alinmig, bu baglamda Giresun iline bagl Piraziz
ilcesindeki findik tariminin glincel durumu findik ureticisi perspektifinden degerlendirilmistir.

Alan Galismasi: Giresun-Piraziz Ornegi

Piraziz ilgesi Karadeniz sahil yolunun Uzerinde yer alan ve Giresun-Ordu Havalimanina 4 km mesafede
bulunan bir sahil yerlesimidir (Sekil 1 & 2). Son yillarda kiresel 1sinmanin etkisiyle yari-tropik iklim
Ozellikleri gostermeye baslasa da, genel olarak tipik Dogu Karadeniz ikliminin hakim oldugu, yagisin dort
mevsime yayildi§i bir karaktere sahiptir. Ozellikle sahil kesiminde yazlar serin, kislar ik gegmektedir.
Bitki ortistinde findik bahgelerinin hakimiyeti, Giresun genelinde oldugu gibi, sahilden itibaren 800 m'ye
kadar devam etmektedir. 2000 m'ye kadar orman ve daha yukseklerde ise Alp tipi glr cayirlarla kapli
yaylalar yer almaktadir. iige arazisinin %25' i tarim alani, %34'l orman ve fundalik alan, %18' i cayir ve
mera, %23'U tarim digl araziden olusmaktadir (Piraziz Belediyesi, 2023). 1988’de ilge statusu kazanan
Piraziz’e bagli 9 mahalle ve 21 kdy bulunmaktadir (Piraziz Belediyesi, 2023). 2023 verilerine gore,
Giresun’un niifusu 461.712 ve Piraziz'in niifusu ise 15.151°dir (TUIK, 2024). Piraziz niifusunun %50’si
kadin, %50’si erkektir. Yasa gore niufus dagilimina baktigimizda; yaklasik olarak, %51’'i 50 yas Uzeri,
%28’i 25-50 yas arasi ve %22’si 25 yas alti kisilerden olugsmaktadir (Endeksa, 2024). Nufusun yarisi
emekli ya da emeklilige yaklasmis bir grupken, diger yarisi findik tarim silrecinin gelecegi agisindan
dnemli potansiyele sahip geng bir nifustur. Ozellikle yeniliklere acik ve teknoloji ile entegre 25-50 yas
araligindaki grup bu siregte dnemli bir role sahiptir.

Sekil 1: Piraziz ilgesi genel gorinim (Kaynak: Piraziz Belediyesi). ~ $ekil 2. Piraziz Seyhli Mahallesi findik harmani (Kaynak: Yazar).

Figure 1. General view of Piraziz district. Figure 2. Hazelnut farming in Piraziz Seyhli Village.
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Giresun genelinde okuma yazma orani 2015 yilinda %93,61 iken bu oran Piraziz ilgesinde
%100°’dur (Piraziz Kaymakamligi, 2019). Piraziz’'de lisans ve lisans ustl egitim orani %17’dir. Gelir
durumuna bakildiginda ise Ust gelir grubunun yaklasik %37, orta gelir grubunun %28 ve alt gelir
grubunun %35’lik bir orana sahip oldugu goériilmektedir (Endeksa, 2024).

Karadeniz Bolgesi’'ndeki ekonomi, temelde tarimsal faaliyetlere dayalidir, ancak kirsal niifus basina
diisen tarimsal (retim orani ke ortalamasinin altindadir. Pirazizde de durum benzerdir. ligede ekonomi
genel olarak; tarim ve ormancilik sektérlerine dayanmaktadir. iigenin tamaminda findik tarimi
yapilmaktadir (Isik, 2008). Dinyanin en kaliteli findiklari arasinda yer alan Giresun findigi, 6zellikle son
yillarda deger kaybetmis ve Uretici gecimini saglayamadigi i¢in baska arayiglara yonlenmistir.

Findigin serbest piyasa ekonomisinin dinamiklerine birakilmasi, ureticileri findigini tiiccara satmaya
mecbur birakmistir. 2000 yilindan itibaren, Giresun’da tiiccara, kooperatife ve TMO’ya satilan findik
miktarlarina baktigimizda, 2008 ve 2021 vyillann haricinde, Uretilen findigin blylk oranda tiiccarlara
satildigini gérmekteyiz (GTB, 2023) (Cizelge 2)

Cizelge 2. Giresun’da yillara gére gergeklesen findik satisi ve satilan kurumlarin orani

Table 2. Hazelnut sales in Giresun by years and the percentages of sold institutions

YIL/IKG TUCCAR KOOPERATIF T™MO TOPLAM YIL/% TUCCAR KOOPERATIF TMO
2000 43.862.415 7.483.278 0 51.345.693 2000 85,43 14,57 0,00
2001 90.964.859 26.156.511 0 117.121.370 2001 77,67 22,33 0,00
2002 80.953.213 7.052.908 0 88.006.121 2002 91,99 8,01 0,00
2003 61.032.206 370.546 0 61.402.752 2003 99,40 0,60 0,00
2004 15.557.691 266.819 0 15.824.510 2004 98,31 1,69 0,00
2005 75.276.692 9.484.081 0 84.760.773 2005 88,81 11,19 0,00
2006 81.446.641 9.094.611 31.921.125  122.462.377 2006 66,51 7,43 26,07
2007 63.434.208 773.456 15.120.189  79.327.853 2007 79,96 0,98 19,06
2008 73.361.683 789.235 79.895.303  154.046.221 2008 47,62 0,51 51,86
2009 67.990.439 14.635 0 68.005.074 2009 99,98 0,02 0,00
2010 69.228.475 95.506 0 69.323.981 2010 99,86 0,14 0,00
2011 66.063.893 9.360 0 66.073.253 2011 99,99 0,01 0,00
2012 97.741.592 7.658 0 97.749.250 2012 99,99 0,01 0,00
2013 101.500.038 150.924 0 101.650.962 2013 99,85 0,15 0,00
2014 45.164.271 73.305 0 45.237.576 2014 99,84 0,16 0,00
2015 71.464.429 628.215 0 72.092.644 2015 99,13 0,87 0,00
2016 48.745.242 355.953 706.692 49.807.887 2016 97,87 0,71 1,42
2017 76.437.212 548.307 11.549.752  88.535.271 2017 86,34 0,62 13,05
2018 31.826.072 314.718 441.941 32.582.731 2018 97,68 0,97 1,36
2019 98.707.909 1.786.835 5.956.800 106.451.544 2019 92,73 1,68 5,60
2020 77.088.476 1.654.650 66.670 78.809.796 2020 97,82 2,10 0,08
2021 13.927.932 1.142.837 14.036.850  29.107.619 2021 47,85 3,93 48,22
2022 58.060.113 1.988.058 21.349.344 81.397.515 2022 71.32 2,44 26,24

* Kaynak: GTB verilerinden (yillara gore gerceklesen hazir mistahsil satigi kabuklu findik miktar ve tutarlari) faydanilarak, yazar
tarafindan hazirlanmistir. (https: //www.giresuntb.org.tr/GtbVerileri) (Erisim Tarihi: 10.10. 2023)

Findik taban fiyati, Giresun kalite findik i¢in, 2020 yilinda 22,5 TL, 2021 yilinda 27 TL ve 2022
yilinda ise 53 TL olarak belirlenmistir (Tarim Dunyasi, 2022). Piraziz Ziraat Odas’’nin 2021 yilina ait ilge
bazli findik Griin maliyeti hakkinda yaptigi calismada; findik yetistirme masraflari, budama, dip sirgini
temizligi, tasima isciligi, glibre ve glbreleme masraflari, zirai miicadele giderleri, yetistirme masraflari,
hasat ve harman masraflari, tesis masraflari amortisman pay! ve Uretim masraflari genel toplami
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hesaplanmistir. Sonug olarak 1kg findigin maliyeti 24,33 TL olarak belirlenmistir. Taban fiyati 27 TL olan
findigin, satis ve maliyet dederleri karsilastirildiginda, Greticinin karinin ¢gok duslk oldugu goérilmektedir
(Piraziz Ziraat Odasi, 2023).

Findik dikim alani biyukliginde ve Uretim miktarinda baslica findik yetistiricisi 11 il arasinda
dordincu sirada yer alan Giresun, dekar basina verimlilik siralamasinda onuncu sirada yer almaktadir
(TEPGE, 2023). Bu siralamada goérlldigu lzere Giresun’un dekar basina verimlilik orani oldukca
distktir. Fiskobirlik'in Avrupa Birligi'ne basvurusu sonucunda, diinyanin en kaliteli findigi olarak bilinen
ve Giresun Kalite olarak adlandirilan ‘Giresun Tombul Findigr'nin cografi isaretli Griin olarak tescili 20
Haziran 2022 tarihli ve L164/1 sayili AB Resmi Gazetesi'nde yayimlanarak kesinlesmistir (Fiskobirlik,
2022). Giresun’daki kaliteli findik yetistirildigi gerceginden hareketle, findik Uretimini sadece rekolte
baglaminda degerlendirmek dogru degildir. Dogu Karadeniz’deki findik verimini artirici politikalar
gelistirmek, kaliteli findik Uretim miktarini da artiracaktir. Diger taraftan, kdylerin bosalmasina neden olan
kirsal politikalarin yerine tersine gocli tesvik eden kirsal politikalar gelistirme strecinde findik tarimi
lokomotif sektor olarak degerlendirilebilir.

MATERYAL ve YONTEM

Calismada, niteliksel ve niceliksel yontemler bir arada kullaniimistir. Nitel arastirma kapsaminda,
Oncelikle, findik tarim sureci ile ilgili glincel literattr taranmistir. Bu badlamda; Turkiye’nin findik tariminda
diinyadaki konumu ve Turkiye’deki findik tariminin glincel durumu degerlendirilmistir. Ddnyanin en kaliteli
findiklarinin yetistigi bolgelerden biri olan Giresun’un, Piraziz ilgesi vaka analizi igin secilmigstir. Giresun ili
Piraziz ilgesinde, 18 Agustos 2023 ve 30 Eylul 2023 tarihleri arasinda, findik tarim siireci ile ilgili olarak
saha ¢alismasi yapilmistir. Saha ¢alismasinda niceliksel yontem olarak anket kullaniimistir. Arastirmanin
evreni Piraziz ilgesindeki CKS’ye kayitli findik Ureticileridir. Piraziz’de CKS’ye kayith 5100 findik Ureticisi
mevcuttur. Anket katilimcilari, olasilikh drnekleme ydntemlerinden basit tesadufi 6rnekleme ydntemi
kullanilarak (Ural, 2011: 38) belirlenen evren igerisinden secilmistir. Arastirma evreninde yer alan her
birim i¢in esit secilme sansi saglamasi ve kolay uygulanabilmesi nedeniyle bu ydéntem tercih edilmistir.

Oncelikle galisma evrenini olusturan 5100 kisilik liste Piraziz Ziraat Odas’ndan alinmigtir. Calisma
evrenindeki kisi sayisi bilindigi icin asagidaki formil kullanilarak érneklem buiyUkligu 234 olarak belirlenmistir.

n = N.t2.p.q / d’(N-1)+ t*(p.q)

N = 5100 kisi

t = % 95 gliven dizeyi igin t-tablo degeri 1.96’dIr.

p = incelenen olayin gériiliis sikh@i ( 0.05 érnekleme hatasi igin 0.8°dir)
q = Incelenen olayin gériilmeme olasihgi (1-p) 0.2'dir.

d = Standart sapma (0.05)

5100 kisilik listeden EXCELL programi yardimiyla yansiz segim yapilarak rastgele 234 Kkisi
belirlenmigtir. Belirlenen kisilerle iletisime gegilmistir. Goérusmeyi kabul eden kisi sayisi belirlenen
orneklem buyUkligulne ulasana kadar sireg tekrarlanlanmigtir. Anket sorularina verilen cevaplarin siklikla
tekrarlanmasi nedeniyle 200 gérismenin ardindan calismanin doygunluk dizeyine ulastigina karar
verilerek galisma tamamlanmistir.

42 sorudan olusan anket; 14 acik uglu soru ve 28 secgenekli soru icermektedir. Agik uglu sorularda
amaglanan katiimcinin bakis agisini degerlendirmek, segenekli sorularda amaglanan ise genel egilimi
sayisal verilerle gdstermektir. Acik uclu sorularin cevaplari, icerik analizi yapilarak degerlendirilmistir.
Segenekli sorularin cevaplari tablolastirilarak sayisal veriler elde edilmistir. iigili kurumlardan alinan
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veriler, yetkililerle yapilan gérismeler ve sahada vyapilan gdézlemler kapsam dahilinde ayrica
degerlendirilmistir. Calismada, klgik Olgekli findik Ureticilerinin perspektifinden findik tarim stirecinin
degerlendiriimesine odaklaniimistir.

ARASTIRMA BULGULARI

Saha cgalismasinda, CKS’ye kayith 200 findik Ureticisi ile yapilan anket, gérisme ve goézlemlerin
sonuglart bu bélimde degerlendiriimektedir. Anket katilimcilarinin blytk ¢odunlugu (%78’i) 50 yas ve
Uzerindedir (Sekil 3). Bu durum da findik tarimiyla ilgilenen grubun ileri yasta oldugunun bir géstergesidir.
Son yillardaki tarim politikalarinin bir sonucu olarak, kirsal alanlarin bosalmasi ve bu alanlarda 6zellikle
gengler icin istihdam imkanlarinin bulunmamasi, gengleri blyik sehirlere gdge zorlamakta ve tarima olan
ilgiyi azaltmaktadir.
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Sekil 3. Anket katilimcilarinin yasi. Sekil 4: Egitim durumu.
Figure 3. Age of survey participants. Figure 4. Educational status.

Anket katilimcilarinin %730 erkek ve %27’si kadindir. Katilimcilarin %94°G evli ve %6’s1 bekardir.
Katilimeilarin cogunlugu lise Gstl egitim diizeyine sahiptir (Sekil 4). Universite ve yiiksekokul mezunlarinin
orani %58'dir. Anket katilimcilarinin genel olarak egitim dizeyinin yiuksek olmasi, agik uclu sorulara verilen
cevaplarda ve yapilan gérismelerde detayli bilgi alinmasinda faydali olmustur. Hanehalki sayisina
baktigimizda, iki ve dort kisilik ailelerin oraninin yiksek oldugu gdérilmektedir (Sekil 5). Katilimcilarin %62’si
emeklidir. Emekli hanehalki sayilarina bakildiginda, %50’sinde bir emekli ve %50’sinde de iki emekli oldugu
gorilmektedir. %25’i emekli oldugu halde aktif olarak bagka bir iste gcalismakta ve %13'lik kalan grubun da
kira vb. ek geliri bulunmaktadir. Calisan hanehalki sayilarina bakildiginda; aile iginde, bir kisi ¢calisan %48, iki
kisi calisan %41, ¢ kisi calisan %8 ve dort kisi calisan %3’tur. Katimcilarin %98’inin sosyal glivencesi
mevcuttur. Cogunluk (%89) findik tarimindan elde edilen gelirin kesinlikle yeterli olmadigini ve maliyetierin
cok ylUksek oldugunu belirtmigtir.
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Sekil 5. Hanehalki sayisi. Sekil 6. Kdyde ikamet siiresi.
Figure 5. Number of households. Figure 6. Length of residence in the village.
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Katihmcilarin gogunlugu 20 yil ve Uzerinde bir siredir kdyde ikamet etmektedir (Sekil 6). Genel
egilim, emeklilik sonrasi kdye yerlesmek seklindedir. 2000 sonrasinda, pandemi dénemi ile birlikte, geri
doénuslerde ivmelenme dikkat gekmektedir. Kéyde tim yil ikamet edenlerin orani %24’tir. Katilimcilarin
cogunlugunun merkezde de konutlari mevcuttur ve kis dénemini merkezde gecirmektedirler. Kéydeki
konutlarini hafta sonu ve yaz dénemi kullanmaktadirlar. %64’U kdylerine yaz déneminde findik hasati igin
gitmekte ve ayni zamanda koydeki konutlarini yazlik olarak da kullanmaktadirlar. Pandemi sonrasi
yapilan goézlemler ve goérismelerde, pek ¢ok kisinin kdydeki konutlarini yil boyu yasayabilecek hale
getirmek icin tadilat yaptirma egiliminde oldugu tespit edilmigtir. Ayni zamanda kdéyde konutu
olmayanlarin da koéye ev yaptirmalari dikkat ¢ekmektedir. Katilimcilarin %97’si arazi sahibidir ve
%46’sinin arazisi 5-15 dekar arasindadir (Sekil 7). Calisma 6zelinde, findik tariminin merkezinde kigik
Olcekli aile igletmelerinin yer aldidi belirlenmistir. Depolama imkanina sahip olan ve acil nakit ihtiyaci
bulunmayan Ureticiler, Grunlerini bekletme ve fiyat artisina gére satma esnekligine sahiptir. %73’Gn0n Grind
depolayabilecek alani mevcuttur. Saha calismasi surecinde, depolama alanina sahip olan Ureticilerin
cogunlugunun depolama alanlarinin uygun kriterlere sahip olmadigi belirlenmistir. Uriiniinii pesin d6deme
karsihginda satmak isteyen, deposu bulunmayan ve kisa sireligine sadece findik hasati icin memleketine
gelen grup, Urinunl hasat sonrasi en kisa slirede satmaktadir. Katilimcilarin %4’'G TMO'’ya, %12’si fiyat
durumuna gore tliccara ya da TMO’ya ve %84’U de findigini tliccara satmaktadir. Satis esnasinda findik
fiyatinin belirlenmesi slirecinde; randiman (kalite), findigin cinsi, taban fiyat, piyasanin durumu (arz-talep)
ve tliccarin inisiyatifi 6Gnemli faktorlerdir. Ureticilerin %90"1 findik satisindaki 6nceliginin “pesin 6deme
almak” oldugunu belirtirtmistir. Yukarida bahsedilen genel satis rakamlari (GTB verilerinden hazirlanan)
sadece sisteme giren findik miktarini goéstermektedir. Ureticilerin kendi kullanimlari igin ayirdiklari
cerezlikler ve depolarda daha sonra satiimak Uizere bekletilen Grtinler bu veriler iginde yer almamaktadir.
Piraziz Ziraat Odasi baskani Unal Asik (Kisisel gérisme, 23 Aralik 2022), gercekte Uretilen findik
miktarinin yaklasik %5-10 arasi bir oranda daha fazla oldugu belirtilmistir.
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Sekil 7. Arazi blyukligu.

Figure 7. Land size.

Calismanin sonucunda, arazi blyUkligu ve Uretilen findik miktari arasindaki iliskinin degisken
oldugu tespit edilmistir . Arazi blyukligd 25 dekardan blylk olan giftciler Uretimde de en blylk payi
aliyor goériinse de, 5-10 ve 15-20 dekar arazisi olanlarin yaklasik, 10-15 ve 20-25 dekar arazisi olanlarin
da yaklasik miktarda findik drettigi belirlenmistir. Bu tespit, verimliligin énemini gostermesi agisindan
degerlidir.

%76’lik bir grup findik tariminda devlet destegdi aldigindan bahsetmigtir. Bu destekler; alan bazli
destek (%80), gubre-ilag (%9) ve mazot (%11) yardimi seklindedir. Ancak, alinan destekleri, %80’i
yetersiz ve sembolik bulmaktadir. Anket ¢calismasi sonucunda, findik tarim slireci maliyet kalemleri, etki
oranlarina goére; hasat (toplama), gibreleme, budama, dip siirgiin temizligi yapma, harman, ilaglama,
nakliye, ayiklatma, depolama ve zirai destek alma, olarak belirlenmistir (Cizelge 3).
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Cizelge 3. Findik tarimi maliyet siralamasi

Table 3. Hazelnut farming cost ranking

MALIYETLER Oran (%)
1 Toplama 30,77
2 Glbre 16,35
3 Budama 12,76
4 Dip surgin temizligi 10,48
5 Harman 6,91
6 ilag 6,06
7 Nakliye 4,03
8 Ayiklatma 3,20
9 Depolama 2,48
10 Zirai Destek 2,33

Findik Ureticilerinin devlet deste@ine ihtiyac duydugu konular: Taban fiyat belirleme sirecinde
maliyetlerin dikkate alinmasi, satis slrecinde tlccara satisa mecbur birakilmamak, hasat sirecindeki isci
maliyetlerinin yUksekligi ve is¢i bulma sikintisi, zirai teknik destek, bilgilendirme (bahge bakimi, verim artirimi
vb.), mimkin Olglide mekanizasyonun saglanmasi, alan bazli devlet desteginin yetersizligi, gibre, ilag,
bakim slreglerinde destek, bahgelerin genglestirimesi, uygun depolama alanlarinin saglanmasi, olarak
belirlenmistir. Ureticiler son yillarda findik sigortasi yaptirma egilimindedir. %65'inin findik sigortasi mevcuttur
ancak Ozellikle son yillardaki degisken hava kosullar dikkate alindiginda bu oran yeterli gérilmemektedir.
Findik hasati findik tarimindaki en maliyetli kalemdir. Katiimcilarin %82’sinin aile Uyeleri findik tarimiyla
bizzat ilgilenmektedir. Pek gok nedenle findik tarimiyla ilgilenemeyenler (yasl kesim, baska iste calisanlar ve
baska sehirde yasayanlar vb.) ise bahgelerininin bakim ve hasatini “yariciya” (masraflar ¢ikarildiktan sonra
elde edilen gelirin ikiye bolinmesi, bu oran son yillarda lgte bire disgmustir) birakmaktadirlar. Yariciya
birakilmig findik bahgelerinin daha bakimsiz oldugu gdézlemlenmigstir. Katimcilarin %72’si, yasi geregi
bedensel calismaya musait olmasa da, findik tarnminda maliyetleri dislrebilmek adina caligtiklarini
belirtmiglerdir. Findik iscisi temin yollari gesitlilik géstermektedir. Ureticilerin %41'i isgileri araci vasitasiyla
buldugunu, %30'u yillardir ayni iscilerle galistigini, %28’i tanidik/akraba/kdylli vasitasiyla bulduklarini
belitmiglerdir. En distk oranda da (%8) kdy gevresinden temin ettiklerini sdylemiglerdir. Bu durum, kdylu
nifusun yaslanmasi ve kdylerin bosalmasinin bir sonucudur. isgilerin giindelik ticretlerinde, devlet taban
Ucreti belirlese de, isci bulma sikintisi ve zaman kisithihidi (belirli bir siire sadece findik hasati icin senelik
izinlerini kullananlar, hava sartlarindaki olumsuzluklar vb.) nedeniyle is¢i Ucretlerinin belirlenen taban fiyatin
Uzerinde oldugu saptanmistir. Ozellikle gayriresmi aracilar, gergek (cretlerin belilenmesinde resmi
kurumlardan daha etkili olmaktadir. Ucretler yerli ya da yabanci isci olmasina gore degigsmektedir.
Katilimcilarin gogunlugu, findik tarimina asina olan yerli (%68) is¢i tercih etmektedir.Yerli iscinin Ucreti bu
nedenle daha yiiksektir. isci Uicretleri araciya ya da iscinin kendisine ddenmektedir. Calisma sonucunda, aile
tyeleri diginda tutularak, %43 oraninda gocuk isci calistirildig tespit edilmistir. isgilerin nerede konakladiklari
ve konaklama kosullari siirecteki diger énemli bagliklardandir. isginin yerli veya yabanci olmasina gére
konaklama bigimi degismektedir. Yerli is¢i, evinden gidis-gelis yapmakta ve tasima maaliyeti Ureticiye ait
olmaktadir. Yabanci isgiler, genellikle kdylerdeki bos evlerde, kullanilmayan mistemilat benzeri yapilarda ve
bazilari da cadirlarda konaklamaktadirlar. Bazen de aracilar, getirdikleri iscileri belirli bir kdyde konaklatip,
aracla diger kdylere tagimakta ve ulasim maaliyeti yine Ureticiler tarafindan karsilanmaktadir. Bazi Ureticilerin,
Ozellikle daha genis findik arazisine sahip olanlarin, konutlarinin yakininda isgiler i¢in konaklama alanlari
mevcuttur ve bu grup genellikle her yil ayni iscilerle calismaktadir. Ureticilerin %83'Ui kooperatif benzeri bir
yap! altinda érgitienmek istemektedir. Orglittenme talebinin altinda yer alan nedenler; findik tariminda
karsilastiklari sorunlarin ¢6zimu igin direkt muhatap bulamamalari, dikkate alinmamalari, karar verme
slreclerine katilamamalari ve findik surecinin iyi yonetiimemesi olarak belirlenmistir. Calisma kapsaminda
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yapllan goérismeler ve anketteki cevaplar 1sidinda, genel kani, Fiskobirlik’in eskisi gibi aktiflestiriimesinin
gerekli oldugudur.

Ozet olarak, findik tarimi siireci ile ilgili giincel sorunlari; genel tarim politikalari, kirsal planlama
yaklagimlari, altyapisal eksikler, slrecin organizsayonu ve egitimle ilgili temalar altinda gruplandirabiliriz.

TARTISMA ve SONUG

Findik tarimi yapilan Dogu Karadeniz'in baska tarim cgesitleri icin uygun olmamasi, findik tariminin
devamliligini zorunlu hale getirmektedir. Ayrica Dogu Karadeniz Bolgesi'nde, kirsal surdudrulebilirlik ve
g6cln onlenmesinde findik 6nemli bir ekonomik aractir. Yukarida bahsedilen tim sorunlara ragmen,
Ureticinin findik tarimina devam etme istekliligi, findik tariminin sadece ekonomik sirdurilebilirlik
agisindan degil sosyal ve kultlrel strdarulebilirlik agisindan da bdlge icin dnemini gostermektedir. Mevcut
durumda, kiguk Olgekli Ureticiler igin findik tarimi, ana bir istihdam sahasi olarak degil, yan gelir kaynagi
olarak goérUlmektedir. Bu nedenle, 6zellikle geng yas grubunda yer alan kigik dlgekli findik Ureticileri,
findik tarimina olan baglihgini kaybetmeye ve alternatif arayislara yonelmeye baslamistir. Bu ydnelim,
findik tariminin surdarulebilirligi acisindan olumsuz bir gelismedir.

Etkin bir tarimsal érgitlenme, Uretici ve piyasa arasinda saglanacak dengeli iligki icin gereklidir.
Bunun yani sira, gerekli Ar-Ge g¢alismalarinin yapilmasi, taban fiyat belirleme sirecinde maliyetlerin
dikkate alinmasi ve gerekli konularda devlet desteginin saglanmasi problemlerin ¢ézimine katki
saglayacaktir. Turkiye’nin, mimkin olan en kisa zamanda findik tariminda maliyetleri disurecek, kaliteyi,
verimi ve urin cesitliligini artiracak, findik tarimini cazip hale getirerek kirsal gelisime katki saglayacak
tarim politikalarina ihtiyaci vardir.

Tarkiye’'nin, findik tariminda uluslarararasi diizeyde karar verme slrecinde etkin bir role sahip
olabilmesi igin oOncelikle stratejik politikalar gelistirmesi gerekmektedir. Aksi takdirde rekabet gliclinu
kaybetmesi kacinilmaz gozikmektedir. Stratejiler belirlenirken, findik tarimi sirecine odakli dogru kirsal
planlama yaklagimlari ve politikalari gelistiriimelidir. Bu baglamda; tarim arazilerinin korunmasi, mirasla
tarim arazilerinin bdélinmesinin engellenmesi ve imara agilmamasi, findik tariminda bakim ve Uretim
sureci, hasat ve harman streci, satis ve pazarlama sureglerinin ayri ayri degerlendiriimesi énemlidir.
Ayrica findik tariminda kadinin roli 6nemsenmeli ve kadin isglicu icin tarimsal Uretim bir meslek alani
olarak degerlendiriimelidir. Alan ¢alismasindan elde edilen bulgular kapsaminda tespit edilen sorunlar,
genel basliklarda, literatirde yer alan galismalarda belirlenen sorunlarla benzerlik géstermektedir. Bu
durum, findik tarim surecindeki problemlerin ¢oéziimiine yonelik giincel galigmalarin yetersiz kaldigini
acikca ortaya koymaktadir. Cumhuriyet’in ilk yillarindan itibaren devlet tarafindan desteklenen findik
tarimi, sonraki politikalar nedeniyle Ureticisini yalnizlastirmis ve kendi haline terk etmigtir.

Bu baglamda, saha galismasi sonucunda éne gikan problemler ve bu problemlerin ¢éziimiine
yonelik oneriler asadida yer almaktadir:

e Devlet findik taban fiyatini belirlerken maliyetlerin ylksekligini dikkate almalidir. Bu noktada,
devletin, findik tarimi konusunda uluslararasi dizeyde karar verici role sahip olabilmesi énemlidir.

¢ Guncel durumda yetersiz gérinen devlet destedi, pek ¢ok konuda Ureticiye yardimci olacak,
verimi artiracak nicelikte ve nitelikte olmalidir.

¢ Tarimsal érgutlenme baglaminda, Fiskobirlik ya da benzeri bir yapi ile, eskiden oldugu gibi aktif
bir sekilde Ureticinin yaninda yer alacak tarimsal kooperatifcilik gelistiriimelidir.

tliccara mecbur birakmaktadir. Bu nedenle, devlet; Fiskobirlik, TMO vb. kurumsal yapilari
Ureticilerin yararina yeniden dizenlemelidir.
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e Cogunlugu olusturan kiguk findik igletmelerinin yapisini dikkate alan politikalar gelistiriimelidir.

¢ Findida dayali sanayinin desteklenmesi, yeni istihdam alanlarinin yaratilmasi ve Ureticilerin bu
surecin bir pargasi olmasi igin tesvik edilmesi gerekmektedir. Boylelikle, Uretici findigi sadece
hammadde olarak satmayacak, ayni zamanda da isleyebilecektir. Bu baglamda, son yillarda
sayisl artmaya baslayan, findiga dayali tretim yapan kiicuk isletmeler desteklenmelidir.

¢ Zirai teknik bilgi eksikligi nedeniyle, bilingsiz glbreleme, zararll ilaglama, budama vs. yapilmasi
verim ve kaliteyi etkilemektedir. Gerekli konularda zirai bilgilendirme yapilmali, egitici etkinlikler
dizenlenmeli ve tarimda surdurdlebilirlikle ilgili farkindalik artiriimalidir.

Bati Karadeniz Bdlgesi'nde findik dikim alanlari sinirlandinimali, bu alanlarda verimli arazilere
ihtiyag duyan alternatif tarim Urdnleri Uretilmelidir. Dogu Karadeniz Boélgesi’ndeki findik
bahcelerinin yasli agaclardan olusmasi verimi olumsuz etkilemektedir. O nedenle buradaki findik
agagclarinin genglestiriimesi, kaliteli findik tretiminde verimi artiracaktir.

e Findik bahgelerinin miras yoluyla boélinmesi, tarim ve kirsal planlama agisindan 6nemli bir
tehdittir. Bu baglamda, 6zel planlar gelistirilerek, findik tarim alanlarinda mirasla bolinmenin
yarattidi negatif etki minimize edilmelidir. Ayni zamanda, 6zellikle en verimli findik arazilerine
sahip sahil kusagindaki findik bahgelerinin her gegen giin hizla imara agilmasinin engellenmesi,
imar planlarinda bu gelismelerin dikkate alinmasi ve tarim topraklarinin korunmasi dnemlidir.
Mirasla bélinen findik bahgeleri, alan bazinda kigllmekte, Uretim ve hasat maliyetleri de
disundldtgunde, 6zellikle kiiglik dlgekli Greticiler igin ekonomik agidan siurdurilemez olmaktadir.

Findigin hizli ve dogru bir sekilde hasatinin yapilmasi, hem iklimsel sartlarin yaratabilecegi
olumsuzluklan bertaraf etmekte (hasatin gorece olarak yagisli doneme denk gelmesi) hem de
kalitesini olumlu sekilde etkilemektedir. Topografyanin izin verdigi 6l¢lide, tarimda mekanik hasat
yontemlerinin kullaniimasi, hem hizli hasat yapilmasi hem de maliyetleri azaltmasi agisindan
onemli olacaktir.

Lisansh depoculuk sistemlerinin (LDS) yayginlastiriimasi, stoktaki Grunin uygun sekilde
muhafaza edilmesi i¢in gereklidir. LDS’ler, Uretici agisindan satis zamanini belirlemede esneklik
saglayacak ve kaliteli hammaddenin istenilen zamanda temininde énemli olacaktir. LDS’den ¢odu
Ureticinin haberdar olmadidi goézlemlenmistir. Yeni olan bu sistemin, o6zellikle Giresun’da
tanitilmasi, niceliksel yeterliliginin artirimasi, Ureticilerin bu konuda bilgilendiriimesi ve tesvik
edilmesi oldukga 6nemlidir.

Hava sartlari nedeniyle, findigin kurutulmasinin ve satilabilecek duruma gelmesinin uzun siirmesi
(harman siireci) karsilasilan genel bir sorundur. Bu tip durumlarda, yer 6zelinde, merkezi ve yerel
yonetimin destegi ile, findigin saglhkli sekilde kurutulup depolanabilecedi mekanlarin saglanmasi
gerekmektedir.

Son yillarda iklim degisimi nedeniyle yasanan hava olaylari, Ureticileri zorlamakta ve 6nemli
oranda urln kayiplarina neden olmaktadir. Findik Ureticileri i¢cin en dnemli risk, dogal afet riskidir
(don, dolu, firtina, asirn yagis vb.). Ureticilerin, tarim sigortasi konusunda ilgili kurumlar ve kisiler
tarafindan bilgilendirilmeleri, sigorta maliyetlerinin devlet tesvikiyle Uretici i¢in kabul edilebilir
diizeye getirilmesi, tarim sigortalarinin yayginlagsmasini ve etkinligini artiracaktir.

Hasat doneminde isc¢i bulma sikintisi, 6zellikle son yillarda, genel bir sorun olarak karsimiza
cikmaktadir. Mevsimlik is¢i bulma konusunda tarim aracilarinin gerekliligi bir gercektir. Ancak
yasal tabanin isgi-araci-Uretici arasindaki dengeyi koruyacak sekilde dizenlenmesi, denetlenmesi
ve hicbir yazili sézlesme igcermeyen gayriresmi aracilik uygulamalarinin sonlandiriimasi, kayitl
aracllarin sisteme entegre edilmesi dnemlidir. Yerel ve merkezi yonetimlerin kontrolinde yasal
aracilarin yer aldigi bir sistem gelistiriimelidir. Mevsimlik yabanci isgilerin barinma alanlarinin
belirlenmesi ve uygun kosullarin saglanmasi gibi konular da bu sistemde yer almalidir.
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o Karsilagilan altyapisal eksiklikler ivedilikle giderilmelidir. Tium findik bahgelerine erisimin, findigin
nakliyesine ve ayiklanmasina imkan verecek sekilde saglanmasi gerekmektedir.

e Findik bahgelerinin gergek sahibi olmayan vyaricilarin, bahgelerin bakimina gereken 6zeni
gostermemeleri, findik kalitesi ve veriminde disiUse neden olmaktadir. Findik tarimini cazip hale
getirmek ancak findik tarimi ile ilgili g¢esitli istihdam alanlari yaratarak mimkin olacaktir.
Emeginin karsiligini aldigini distinen findik arazisi sahibi gen¢ nufusla, tarimin daha bilingli,
verimli, kaliteli ve profesyonel bir slregle yuritiimesini tesvik etmek, findik tariminin
surduradlebilirligi agisindan oldukga 6nemlidir.

¢ Organik tarimin hizla yayginlastigi ve énemli bir pazara sahip oldugu bu dénemde, organik findik
tarimini, 6zellikle daha yuksek kusakta, tesvik etmek gerekmektedir.

e Findik i¢c piyasada tiketim acgisindan pahali bir Grindur. Pek ¢ok faydasi dusunulduginde, i¢
piyasadaki tiketimi artirici politikalar desteklenmelidir.

¢ Bakim, hasat, harman gibi sireglerde, hazirliklar, paylasimlar ve dayanisma (6rn. imece usuli ile
birbirlerine yardimci olmak) tarim kdltirinin ve sosyal hayatin énemli 6geleridir. Bu nedenle
findik tariminin devamhhgi sosyal-kultirel surdurdlebilirlik agisindan da énemlidir.

Kentlerdeki sorunlarimizin temelinde kirsal alanlardan gelen gbé¢ vardir. Bu nedenle kirsal
kalkinmayi saglamak ve kirsal istihdami artirmak Turkiye gibi gelismekte olan uUlkeler igin bir gerekliliktir.
Tarim sektoril bu agidan 6nemli bir aragtir. Bu baglamda, findik tarimini 6zellikle geng niifus igin cazip
hale getirmek geri gocu tetikleyecektir. Devlet destegi ile findiga dayali sanayi ve Uretim alanlarini tesvik
etmek, o6zellikle kuguk dureticileri bu slrecin paydasgi yapmak, findik tariminin gelecegi icin 6nemli
olacaktir. Dinyadaki kaliteli findik Uretiminde 6nemli bir yere sahip olan bu bdlgede, konvansiyonel
Uretimin yani sira organik findik tariminin da desteklenmesi, Turkiye’nin findik tariminda uluslararasi
dlzeydeki konumuna ek bir katki saglayacaktir. Tarimda mekanizasyon ve teknolojinin slirece entegre
edilmesi de kacinilmaz olarak gereklidir. Kirsal kalkinmada; tarimin rolunt artiracak, surdardlebilirligini
saglayacak, eko-turizm vb. yan istihdam sahalari ile destekleyecek, politik, ekonomik, sosyal ve mekansal
boyutlariyla ele alacak, dogru ve bitincll yaklasimlara ihtiyagc duyulmaktadir. Son yillarda, diinya
genelinde etkili olan kuresel 1sinma, iklim degisimi, pandemi ve ekonomik krizler, yakin gelecekte gida ve
su tedarikinde sorun yasanacak oldugunu isaret etmektedir. Bu nedenle, tarimsal Uretimin 6nemi
kavranmali ve tarim sektdrtine akilci yatinm yapilmalidir. Dogru kirsal kalkinma ve planlama yaklasim ve
politikalarini ivedilikle uygulamak gerekmektedir. Aksi takdirde, kirsal kalkinma ve planlama sorunlarini
¢dzmeden kentsel problemleri ¢ézmek imkansizdir.
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0z
Amag: Bu arastirmada Tarimsal Yayim ve Tarim Danigsmanligi Hizmetlerinin

isleyigini incelemek, giftgilerin memnuniyetlerini ortaya gikarmak ve sistemin
iyilestiriimesine yonelik 6neriler gelistirmek amaglanmistir.

Materyal ve Yoéntem: Arastrmanin ana materyalini, izmirde 2022-2023
yillarinda danigsmanlk hizmeti alan 149 ciftciyle yluz ylze goérusulerek yapilan
anketlerden elde edilen veriler olusturmaktadir. Ciftcilerin danismanlik
hizmetinden faydalanma istegini etkileyen faktorlerin belirlenmesinde lojistik
regresyon analizi kullaniimigtir.

Arastirma Bulgulari: Anket bulgularina gore ciftciler en fazla hastalik ve
zararlilarla micadele ve desteklemelerle ilgili bilgi almaktadir. Danigsmanlik
hizmetleri sonucu gelirde ortalama %Z20.3'lik artis saglanmistir. Ciftgilerden
%67.8'i devlet destedi olmasa da danigsmanliktan faydalanmaya isteklidir.
Ciftgilerin danigsmanlik hizmetine devlet destegi oimadan devam etme isteginde
etkili faktorler ciftcilerin  danismanlarin  6nerilerini  uygulayabilmeleri ve
danigsmani, konusunda uzman olarak gérmeleridir.

Sonug: Danigsmanlik sisteminin genel olarak ciftcilere fayda sagladigi
anlasiimaktadir. Kirsal kesimde danismanlik sisteminin daha iyi tanitilmasi
danismanlik hizmetlerine ilgiyi arttiracaktir. Bu arastirmanin politika yapicilara
fikir vermesi ve Izmir ili agisindan yayim calismalarina katki saglamasi
bakimindan énemli oldugu dusunulmektedir.

ABSTRACT

Objective: In this research, it is aimed to examine the functioning of Agricultural
Extension and Agricultural Consultancy Services the satisfaction of farmers and
to develop suggestions for improving the system.

Material and Method: The main material of the research consists of data
obtained from surveys conducted by face-to-face interviews with 149 farmers
who received consultancy services in Izmir in 2022-2023. Logistic regression
analysis was used to determine the factors affecting farmers' willingness to
benefit from consultancy services.

Results: According to survey findings, farmers mostly receive information about
disease pest control and supports. Result of consultancy services, average of
20.3% increase in income was achieved. 67.8% of farmers are willing to benefit
from consultancy even if there is no government support. Factors affecting
farmers' desire to continue consultancy services without government support
are that farmers can implement the consultants' suggestions and see the
consultant as an expert in the field.

Conclusion: It is understood that the consultancy system generally benefits
farmers. Better promotion of the counseling system in rural areas will increase
interest in consultancy services. It is thought that this research is important in
terms of giving ideas to policy makers and contributing to the publication studies
for the province of Izmir.

247


https://doi.org/10.20289/zfdergi.1492105
file:///C:/Users/Yayın%20İşleri-1/Desktop/Downloads/ayse84_35@hotmail.com
https://doi.org/10.20289/zfdergi.1492105

Yarici & Boyaci

GiRiS

Tarim ekonomik, sosyal ve gevresel boyutlariyla, toplumun bitiin kesimlerini yakindan ilgilendiren
bir sektor olup Ulkelerin kalkinmasinda énemli rol oynamaktadir. Kiresellesen ekonomik sistemle rekabet
glci artan, hizla degisen pazar sartlari, tarim sektérinin 6nemini artirmaktadir (Kogak, 2012).Kirsal
kesimin gelismelere ayak uydurmasinda en 6énemli araglardan birinin tarimsal yayim oldugu séylenebilir.
Son 30 yilda dinyadaki gelismeler, kamu kuruluslarinin ekonomideki rollerinin azalmasi yéniinde olmus
ve yayim hizmetlerinde kamunun rolii azalmaya baglamistir. Ozel sektoriin, ciftci érgitlerinin etkinlikleri
artarken, yayimin finansmaninda ciftgi katihmi tesvik edilmistir. Finansal katilim c¢ift¢i érgitlerine 6denen
aidatlarla, bu drgutlerde yayim elemanlarinin istihdam edilmesiyle veya hizmet karsiligi 6denen Ucretlerle
saglanmistir (Boyaci & Yildiz, 2014).Finansman katilmi, yayim ve arastirma glindemlerinin belirlenmesinde
ciftcilerin s6z sahibi olmalarina daha fazla firsat vermistir. Avrupa Birligi Uyesi Ulkelerde kamu, ziraat odalari,
uretici 6rgutleri, sirketler gibi farkl aktoérler yayim hizmetlerini sunduklari gogulcu bir yapi bulunmaktadir.

Tarkiye’de Tarimsal Yayim kavrami ilk kez 1938 yilinda toplanan “Birinci Kdy ve Ziraat Kalkinma
Kongresinde” literatiire gecmistir (Boyaci, 1996). Turkiye’de yayimin 1943 yilinda Ankara, Eskisehir ve
Manisa illerinde baglanan érgitlenme, (lke genelinde 1958'de tamamlanmistir. ilerleyen vyillarda dlke
kosullarina cevap verebilmek amaciyla Bakanlik bunyesinde &rgutlenme ve isleyisle ilgili cesitli
reorganizasyonlar yapilmistir (Boyaci & Yildiz, 2011). 18.04.2006 tarihli ve 5488 sayili Tarim Kanunu’nun
9’uncu maddesine dayanilarak hazirlanan “Tarimsal Yayim ve Danismanlik Hizmetlerinin Dizenlenmesine
Dair Yonetmelik” ile Tirkiye’de codulcu ve AB standartlarinda tarimsal yayim ve danismanlik faaliyetlerine
zemin olusturulmasi hedeflenmistir (Gulkok, 2015). Yonetmelikle ilk defa yasal olarak yayimci ve
danismanlik kavramlarinin tanimlari yapilmistir. Bu kapsamda, hizmet sunumunun o&zellestiriimesi ve
hizmet verenlerin c¢esitlendiriimesi ile giftcilerin tarimsal danigsmanlk sistemine dahil olup, tebligde
yayinlanan sartlari tasiyan yetkilendirilmis oda, Uretici 6rgutl veya serbest tarim danigmanlarina
sunduklari hizmet karsiiginda Tarim ve Orman Bakanhgi tarafindan her yil destekleme 6demesi
yapilmaktadir. Tarim danismani kontroliinde, tarimsal Uretimde tarladan sofraya gida glvenligini
saglamak, dogru ve yeterli girdi kullanimiyla tarimsal dretimde kalite ve verimliligi artirmak, hayvan
refahini saglamak, kirsal alanda bilgiye erigimi kolaylagtirmak gibi faaliyetler yaratilmektedir (Toy, 2021).

Tarimsal Urunlerin daha kaliteli olmasinin beklenmesi ve tarim Grlnlerine olan talebin her gecen
gln artmasi danismanlara olan ihtiyaci artirmaktadir. Hizli bilgi akisi ve geri besleme, etkin ve yerinde
kontrol, arz ve talebe gore yénlendirme, Uretimin planlanmasi gibi hedefler tarim danismanligini oldukga
Onemli kilmaktadir (Kizilaslan & Erdemir, 2013; Aydogdu & Altun, 2019).

Bu aragtirmada izmir ilinde tarimsal danigsmanlik hizmetlerinin isleyisi incelenmektedir. Danismanlik
hizmeti alan giftcilerin kisisel ve isletme 6zellikleri, danismanlarla iletisimleri, danismanlik hizmetlerinden
memnuniyet dizeyleri gibi konularin belirlenmesi ve sistemin iyilestiriimesine yonelik O6nerilerin
gelistiriimesi amaclanmistir.

MATERYAL VE YONTEM

Arasgtirmanin birincil verileri anket calismasiyla derlenmistir. izmir il Tarm ve Orman Muduriugi
kayitlarina gore (2022) ilde 710 ciftci danismanlik hizmeti almaktadir (Anonymous, 2022a).Bu ¢iftcilerden
oransal 6rnekleme yontemi (%6 hata payi; %90 glven arali§i) ile anket yapilacak giftgi sayisi 149 olarak
hesaplanmistir. Ornek hacmi oransal dmekleme yéntemi ile asagidaki formile gdére hesaplanmistir
(Newbold, 1995).

n = Ornek hacmi

N = Danismanlhk Hizmeti Alan Ciftgi Sayisi ne Np(1-p)
p = Ornege Girecek Ciftgilerin Orani (N—l)U;X +p(l-p)

2
0= Varyans
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Tarimsal danigsmanlik hizmeti alan iftciler ilcelerdeki paylarina gére dagitiimistir. Gérusulecek
ciftgiler tesadufen belirlenmis olup Bayindir, Cigli ve Kinik ilgelerinden 6rnek hacmine giren Giftci
olmamistir (Cizelge 1).

Cizelge 1. 2022 danigsmanlik hizmeti alan ilgeler ve ciftci sayisi

Table 1. Districts and number of farmers receiving consultancy services in 2022

e Giftgiler Ornek Hacmi
Sayi Payi (%) Sayi Payi (%)

Bayindir 2 0.3 0 0
Bergama 250 35.2 53 35.6
Cigli 7 1 0 0
Dikili 63 8.9 13 8.7
Kemalpasa 146 20.6 32 21.5
Kinik 2 0.3 0 0
Kiraz 50 7 10 6.7
Menderes 50 7 10 6.7
Menemen 18 25 5 3.4
Odemis 50 7 10 6.7
Torbali 72 10.2 16 10.7
Toplam 710 100.0 149 100.0

Kaynak: (Anonymous, 2022a)

Calismada yuzdeler, ortalamalar gibi tanimlayici istatistikler yaninda bazi 6zellikleri karsilastirmak
amaciyla Kruskal Wallis, Mann Whitney U testleri kullaniimistir. Ayrica ciftcilerin danismanlik hizmetinden
faydalanma istegini etkileyen faktorler icin lojistik regresyon analizi yapilmistir. Verilerin analizinde 1BM
SPSS v25 programi kullaniimigtir.

ARASTIRMA BULGULARI
Ciftcilere iligkin bilgiler

Tarim danigmanindan hizmet alan giftcilerin 140’1 (%94) erkek, 9'u (%6) kadindir. Ciftcilerin 21-84
arasinda degisen yaslarinin ortalamasi 51.3'tir. Ciftcilik deneyimi ortalamasi da 24.8 yildir. Ciftcilerin
131'i (%87.9) evlidir. Egitim suresi ortalama 8.1 yildir. Ailedeki birey sayisi 1-9 arasinda olup, ortalamasi
3.7°dir. Adrese Dayali Nufus Kayit Sistemi (ADNKS) sonuglarina gére; 2023 yilinda ailedeki birey sayisi
Turkiye'de 3.1, izmirde 2.8'dir (TUIK, 2024).

Ciftcilerin %88.6’s1 Ziraat Odalarina; %42.3’G Tarim Kredi Kooperatiflerine, %32.2’si Damizlik Sigir
Yetistiriciligi Birligi'ne, %24.8'i TARIS’e ve %21.5'i de Ari Yetistiricileri Birligi'ne Uye oldugunu belirtmistir.

Ciftci geliri diizeyi

Anket calismalarinin yUratildiagid dénemde (2022 yih) aylik asgari Gcret 5500 TL (Anonymous,

2024a) olup; calismada bu rakam alinarak gelir diizeyi incelenmistir. Ciftcilerin %4’Gnin aylik gelirleri
asgari Ucret ve altinda, %42.3’Unun ise asgari Ucretin iki katindan fazladir (Cizelge 2).

Cizelge 2. Ciftgilerin aylk gelir (TL) araliklari
Table 2. Monthly income (TL) ranges of the farmers

Aylik gelir Sayi Pay!i (%)
5500 TL 6 4,0
5501-8000 TL 25 16.8
8001-10000 TL 23 15.4
10001- 12000 TL 32 21.5
12001 TL ve uzeri 63 42.3
Toplam 149 100.0
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isletmelerde galisan isgiicii

isletmelerde aile bireylerinden ortalama 1.3 kisi calisirken, ciftcilerin %26.8’i aileden kimsenin
tarimda calismadigini ve Ucretli isci galistirdiklarini belirtmiglerdir. Cogunlukla aile isgici kullanan
isletmeler is yogunluguna gore veya sezonda yevmiyeli isci calistirirken, %5.4’U isletmede devamli olarak
bir Gcretli isci, %5.4'0 ise iki Ucretli isGi calistirmaktadir.

isletmelere iligkin bazi bilgiler

Destekleme Tebligine (no:2023/48) gore tarimsal danismanlik hizmeti sunan kisi veya kuruluslarin
desteklenmesi icin tarimsal isletmelerde bahge bitkilerinde en az 10 dekar, tarla ziraatinda kuruda en az
100 dekar, suluda en az 50 dekar alanda Uretim yapilmasi gerekmektedir. Hayvancilikta; st sigirciligi
yapan igletmelerde en az 10'u sagmal olmak kaydiyla en az 20 bas sidir, besi sigircihdr yapan
isletmelerde en az 20 erkek hayvan olmak kaydiyla en az 50 bas sidira sahip olmak gerekmektedir.
Aricilikta en az 30 ar kolonisine sahip olunmalidir (Anonymous, 2024b). Anket yapildigi donemde 2022
yili Destekleme Tebliginde (no:2021/39) aricilikta en az 50 ar kolonisine sahip olma sarti varken
(Anonymous, 2022b), son tebligde (n0:2023/48) bu say! 30’a dusurilmustir.

isletmelerin %34.9'u sadece bitkisel Uretim (bahge bitkileri %15.4, tarla bitkileri %19.5) faaliyetinde
bulunmaktadir. Sadece hayvancilik yapanlarin orani %24.9 (aricihk %10.1, biylkbas ve kigukbas
hayvancilik %14.8) olup, bitkisel Uretim ve hayvancilik yapanlarin orani %40.3'tir. Tarla ziraatinda
pamuk, misir, aygicegi, bugday, sebze Uretimi; bahge bitkilerinde zeytin, kiraz Uretimi, hayvancilik
isletmelerinde ise agirlikh olarak blylikbas hayvancilik ve aricilik yapiimaktadir.

Arazi tasarruf sekillerine gore ciftgilerden %80.5’i (120 kisi) milk arazi, %52.3'G (78 kisi) kiralik,
%11.4’G (17 kisi) ortak arazi islemektedir. Bazi ciftcilerin isletmeleri milk, kira ve ortak arazilerden
olusmaktadir. igletmelerin arazi geniglikleri 3-900 dekar arasinda ve ortalama 122 dekardir. Bu genisligin
yiksek oldugu sdylenebilir. Bunun temel nedeninin tarimsal danigsmanlik desteginden faydalanabilmek
icin belirlenen kriterlerden kaynaklandigi diusuntlmektedir. Ciftcilerin mulk arazi varligi ise ortalama 55.9
dekardir. Arazilerin blyuk kisminda sulu tarim yapilmaktadir.

izmir ili Turkiye'de sit Uretimine dayali koyun-kegi yetistiriciliginin ve st sigircih@inin énemli
merkezlerindendir (Anonymous, 2022c). Sut sigin yetistiren giftcilerin (49 kisi) 3-250 arasinda hayvani
olup, ortalama hayvan sayisi 40.4 bastir. Besi sigiri yetistiren ciftcilerin (39 kisi) ortalama hayvan sayisi
28 bastir. Ciftcilerin %16.1’inin (24 kisi) kiclkbas hayvani (koyun) olmakla birlikte ortalama koyun sayisi
45.1 bastir. Ciftcilerin %4’G (6 kisi) de kegi yetistirmektedir. Ciftgilerin kiguUk bir kismi ailelerinin
gereksinimleri igin tavuk beslemektedirler. Ankete katilan bir ciftci 50 bin adet etlik tavuk beslemektedir.
Ciftcilerin %22.8’inin (34 kisi) ar kovani olup, ortalama kovan sayisi 213.5'tir. Ciftgilerin toplam bal Gretimi
471 kg olup; kovan bagina ortalama 13.9 kg bal Uretiimektedir.

internet ve sosyal medya kullanma durumu

Ciftcilerin internet ve sosyal medyaya erisimini en fazla cep telefonundan (3.3) sagladiklar gorilmektedir
(Cizelge 3). Daha geng olan iftgilerin internet ve sosyal medyaya cep telefonundan erisimi ylUksektir.

Cizelge 3. Ciftgilerin internet ve sosyal medyaya erigsimini sagladiklari cihazlar

Table 3. Devices through which farmers provide access to the internet and social media

Hig Nadiren Ara sira Sik sik Her zaman

internet Erigimi Ortalama
Sayi % Sayr %  Sayi % Sayi % Sayi %

Cep Telefonu (Akilli) 33 221 10 6.7 19 12.8 54 36.2 33 221 3.3

Laptop, Notebook 123 826 7 47 14 9.4 2 1.3 3 2.0 1.4

Masalstu bilgisayar 133 89.3 5 3.4 7 4.7 3 2.0 1 0.7 1.2

Tablet 139 933 1 0.7 4 27 3 2.0 2 1.3 1.2

250



Ciftcilerin tarim danismanhgi sistemine bakiglari: Izmir ili 6rnegi

Ciftcilerin ihtiya¢ duydugu bilgiler ve edindikleri kaynaklar

Ciftcilerin tarimsal bilgiye ulasmada tercih ettikleri kaynaklar Cizelge 4’te sunulmustur. Ciftciler
kaynak olarak tarim danigsmanini (3.8) daha yodun kullanmaktadirlar. Tarim danismanin arkasindan,
tarim il ve ilge mudarlukleri (2.7), komsu/akraba (2.7) ve zirai ila¢ bayileri (2.6) gelmektedir. Bu bilgi
kaynaklarinin diginda 12 cift¢i ihtiyag duydugu bilgileri bulabilmek igin internetten, veteriner hekim ve
ziraat odasindan da faydalanmaktadir. Ayni zamanda ciftciler farkli kaynaklara yéneldiklerini ve bilgileri
karsilastirarak sorunlan ¢ézmeye calistiklarini belirtmislerdir. Ciftcilerin %75.2’si tarimla ilgili toplanti
seminer, tarla ginid gibi etkinliklere katiimistir. Balikesirde yapilan bir ¢alismaya gére de tarimsal
danismanlik hizmeti alan iftgilerin %87.5'inin birincil bilgi kaynagi tarim danigmanidir (imamoglu, 2017).
Derman (2010)'in calismasinda ise Ureticilerin tarimla ilgili konularda 6ncelikle %81 ile tarim il/ ilge
mudarlagid elemanlarini, %16,9 ile tarim danismanini tercih ettigi tespit edilmistir.

Cizelge 4. Ciftgilerin tarimla ilgili teknik bilgi ihtiyaci halinde tercih ettigi kaynaklar

Table 4. Sources preferred by farmers when they need technical information about agriculture

o Hig Nadiren Ara sira Genellikle Daima Ortalama
Bilgi Kaynaklari
Sayi % Sayi % Sayi % Sayi % Sayi %

Tarim Danigsmani 7 4.7 11 74 26 174 66 44.3 39 26.2 3.8
Tanm Il/ilge Midarligi 44 29.5 12 8.1 43 289 38 255 12 8.1 27
Komsu, Akraba 27 18.1 22 14.8 76  51.0 20 134 4 27 27
Zirai llag Bayileri 50 33.6 10 6.7 43 289 37 24.8 9 6.0 26
Kooperatif 62 416 12 8.1 29 195 38 255 8 5.4 25
Gazete, Radyo, TV 45 30.2 26 17.4 42 282 3 20.8 5 3.4 25
Birlikler 64 43.0 15 10.1 33 221 23 15.4 14 9.4 24
Universiteler 113 75.8 16 10.7 14 9.4 6 4.0 - - 1.4

Faaliyet alanlarina goére ciftcilerin tarimla ilgili teknik bilgi ihtiyaci oldugunda basvurduklari bazi
kaynaklar arasinda anlamli farkhliklar vardir. Kooperatifleri ve zirai ilag bayilerini tarla bitkileri ile ugrasan;
birlikleri aricilikla ugrasan; tarim danismanini ise aricilik ve bahge bitkileri ile ugrasan ciftciler daha gok
tercih etmektedirler (Cizelge 5).

Cizelge 5. Ciftgilerin faaliyet alanina gore tarimla ilgili teknik bilgi ihtiyaci halinde tercih ettigi kaynaklar (Kruskal Wallis Testi)

Table 5. Sources preferred by farmers when they need technical information about agriculture according to their field of activity
(Kruskal Wallis Test)

Bilgi Kaynaklari Faaliyet alani Sayi ortj;rria& thég:;e %zriiigr p degeri

Bahge bitkileri 23 92.04
Tarla bitkileri 29 73.95

Tarim Danismani Hayvancilik (b.ve k. bas) 22 57.18 17.084*** 4 0.002
Aricilik 15 103.30
Karma 60 68.43
Bahge bitkileri 23 67.41
Tarla bitkileri 29 66.67

Tarim il/ilge Mudarligi Hayvancilik (b.ve k. bas) 22 76.52 3.095 4 0.542
Aricilik 15 78.67
Karma 60 80.46
Bahge bitkileri 23 62.96
Tarla bitkileri 29 67.12

Komsu, Akraba Hayvancilik (b.ve k. bas) 22 87.27 6.874 4 0.143
Aricilik 15 68.43
Karma 60 80.57
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Cizelge 5. Devami
Table 5. Continued

Bilgi Kaynaklar Faaliyet alani Sayi ort;igriam thég::ie Sdzrrbeiitg:( p degeri

Bahce bitkileri 23 78.87
Tarla bitkileri 29 101.07

Zirai llag Bayileri Hayvancilik (b.ve k. bas) 22 57.39 25.766"* 4 0.000
Aricilik 15 41.00
Karma 60 75.88
Bahce bitkileri 23 79.76
Tarla bitkileri 29 102.29

Kooperatif Hayvancilik (b.ve k. bag) 22 65.48 21.794*** 4 0.000
Aricilik 15 47.63
Karma 60 70.32
Bahce bitkileri 23 69.54
Tarla bitkileri 29 77.64

Gazete, Radyo, TV Hayvancilik (b.ve k. bag) 22 78.93 0.962 4 0.915
Aricilik 15 79.30
Karma 60 73.30
Bahcge bitkileri 23 44.93
Tarla bitkileri 29 59.79

Birlikler Hayvancilik (b.ve k. bag) 22 87.86 44.026*** 4 0.000
Aricilik 15 128.53
Karma 60 75.78
Bahge bitkileri 23 88.09
Tarla bitkileri 29 71.38

Universiteler Hayvancilik (b.ve k. bas) 22 68.30 7.200 4 0.126
Aricilik 15 85.17
Karma 60 71.65

Onem diizeyi *** p<0.01

Ciftcilerin tarim danigmanhigi hizmeti ile ilgili degerlendirmeleri ve danigmanlarla iligkileri

Ciftcilerin %65.1°i 3-5 yil, %20.1'i 6-8 yil, %10.7’si de 1-2 yildir tarim danismanindan hizmet
almaktadir. Hizmet alanlarin %61.7’si ziraat mihendisinden, %16.8’i tekniker-teknisyenden ve %5.4’0
veteriner saglik teknisyeninden yararlanirken, %16.1°i danismanin unvanini bilmemektedir (Cizelge 6).
Bilmiyorum diyenlerin biylk kismi danismanini kooperatif, birlik elemani olarak gérmektedir.

Cizelge 6. Ciftcgilerin hizmet aldiklari tarim danigsmaninin unvanlari

Table 6. Titles of the agricultural consultant from whom farmers receive service

Unvanlar Sayl %
Ziraat Mihendisi 92 617
Tekniker — Teknisyen 25 16.8
Veteriner Saglk Teknikeri-Teknisyeni 8 54
Bilmiyorum 24 1641
Toplam 149 100.0

252



Ciftcilerin tarim danismanhgi sistemine bakiglari: Izmir ili 6rnegi

Ciftcilerin %56.4’0 her zaman, %32.9'u genellikle tarim danigsmanlarina ulagabildiklerini, %3.4’U ise
hi¢ ulasamadiklarini belirtmiglerdir. Ciftciler danismanlara telefonla sik sik ulastiklarini, danigmanla
mesajlasarak da bilgi alis-verisi yaptiklarini dile getirmislerdir. Ciftcilerin %39.6’sI tarim danismaniyla 15
giinde bir, %23.5’i haftada bir veya fazla, %19.5’i de ayda bir gériismektedir. Bu konuda yapilan benzer
bir calismada Uureticilerin %34.8'i 15 glinde bir %44.5'i haftada bir, %15.4’G ayda bir danismanlar ile
gorastuguna belirtmislerdir (Cengiz, 2018). Baska bir ¢calismada en yuksek gérisme sikligi haftada 1-2
(%52) olarak belirlenmigtir (Kizilaslan & Cakmak, 2012).

Ciftciler, tarim danismaninin kendisine ayirdigi zamanin yeterli oldugunu (3.7) ve danismanin
onlarin sorunlarina ¢ézim bulabildigini (3.7) belirtmislerdir (Cizelge 7).

Cizelge 7. Ciftcilerin tarim danigsmaniyla ilgili gorisleri

Table 7. Farmers opinions about agricultural consultants

Hic Cok az Kismen Katiliyorum Kesinlikle
Gorigler katiliyorum katiliyorum katiliyorum Ortalama
Sayi % Sayi % Sayi % Sayi % Sayi %
Bana ayirdigi zaman yeterlidir 9 6.0 7 4.7 19 12.8 93 62.4 21 141 3.7
Sorunlarima ¢6zim bulabiliyor 7 4.7 6 4.0 29 19.5 83 55.7 24 16.1 3.7
Calismalarinda fikirlerimi alir 8 5.4 9 6.0 55 36.9 56 37.6 21 141 3.5
Caligmalari kosullarima uygun 6 4.0 8 5.4 57 38.3 62 41.6 16 10.7 3.5
Onerileri 6nceliklerime uyumlu 5 3.4 9 6.0 70 47.0 50 33.6 15 10.1 3.4

Ciftciler danismanlarla gérisme tarzlarini; sorun oldugunda (4.3), danismanlar gelip gittikge (3.7)
ve danismanin burosunu ziyaret ederek (2.5) seklinde belirtmislerdir (Cizelge 8). Ciftcilerin tarim
danismanina ulagsmalarinda problem yasamadiklari tespit edilmistir.

Cizelge 8. Ciftgilerin tarim danigsmani ile gériigme sekli/durumu

Table 8. The way/situation of farmers meeting with the agricultural consultant

Hic Nadir Bazen Genellikle Daima
Tarim danismaniyla gérisme Ortalama
Say! % Sayi % Sayi % Sayi % Sayi %
Sorun oldugunda gortstrim 4 2.7 4 2.7 11 7.4 59 39.6 71 47.7 4.3
Onlar gelip-gittikge gortsuriz 3 2.0 12 8.1 29 19.5 83 55.7 22 14.8 3.7
Duiizenledikleri toplantilarda gériigtrim 44 295 17 1.4 48 32.2 35 235 5 3.4 2.6
Birosuna giderim 60 403 15 10.1 27 18.1 33 221 14 9.4 25

Ciftcilerin danismana danistiklari konular ve aldiklari bilgiyi yeterli bulma diizeyleri

Ciftcilerin en fazla yardim istedikleri konularin basinda, hastalik ve zararlilarla micadele (3.0),
destekleme konulari ve ilgili birokratik islemler (2.9), glibreleme (2.1), yetistiricilik ve bakim igleri (2.0)
gelmektedir. Hasat-harman, tarimsal mekanizasyon, proje danismanhgi, ekim dikim konusunda bilgiye
daha az ihtiya¢ duymaktadirlar. Ciftciler 6zellikle hastalik ve zararli mucadelesi ile ilgili aldiklari bilgiyi
(4.3) kesinlikle/oldukca yeterli bulmaktadirlar. Ciftcilerin danigsmanlarin verdikleri bilgiyi kismen yeterli
bulduklar konular tarimsal mekanizasyon, tarim sigortasi, proje danismanhgi, hayvan sagligi konularidir
(Cizelge 9). Aslinda yetersiz bulduklari konular ayni zamanda ciftcilerin danismanlardan en az bilgi talep
ettikleri konulardir. Bu sonugta etkili olan unsurun ciftcilerin danismana bagvurup, yeterli Dbilgi
alamamalarindan degil, bu konularda danismana basvurma geredi duymamalarindan kaynaklandig
distnulmektedir. Genel olarak ciftciler danismanlardan aldiklari bilgilerin yeterli ve tatmin edici oldugunu
belirtmislerdir.
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Cizelge 9. Ciftgilerin hangi konularda ne siklikta* danismana bagvurduklar ve aldiklari bilgileri yeterli bulma diizeyleri**

Table 9. How often™ do farmers seek advice on which issues and to what extent do they find the information they receive sufficient

Danisilan konular Hig Nadir Bazen Genellikle Daima B;?(\I/lgu Y;&iggiik
Sayi % Sayi % Sayi % Sayi % Sayi % ortalamasi*  ortalamasi**
Hastalik/zararli miicadelesi 56 376 8 54 7 47 35 235 43 289 3.0 4.3
Destekleme konulari 44 295 12 8.1 33 221 40 268 20 134 2.9 3.8
Giibreleme 84 564 10 6.7 18 121 31 208 5 3.4 2.1 3.8
Yetistiricilik/ bakim Isleri 88 591 12 8.1 16 107 24 1641 8 5.4 2.0 3.8
Hayvan bakim/ besleme 98 658 3 2.0 16 107 22 148 10 6.7 1.9 3.8
Hayvan saghgi 95 638 9 60 23 154 11 7.4 11 74 1.9 34
Tarim sigortasi 99 664 14 94 20 134 13 8.7 2.0 1.7 3.2
Sulama 107 718 10 6.7 16 107 12 8.1 4 27 1.6 3.8
Tohumluk 116 779 3 2.0 9 6.0 15  10.1 4.0 1.6 3.9
Aricilik 119 799 4 2.7 6 4.0 6 4.0 14 94 1.6 3.8
Iyi tarim uygulamalari 112 752 5 34 16 107 12 8.1 2.7 1.6 35
Organik tarim 125 83.9 2 1.3 6 4.0 2 1.3 14 94 1.5 3.9
Satig-pazarlama 119 799 3 2.0 13 87 11 7.4 2.0 1.5 35
Ekim-dikim 116 779 9 6.0 14 94 7 47 3 2.0 1.5 3.6
Proje danismanhgi 121 812 7 4.7 15  10.1 5 34 1 0.7 1.4 34
Tarimsal mekanizasyon 128 85.9 6 4.0 6 4.0 6 4.0 3 2.0 1.3 3.1
Hasat-harman 129 866 5 34 9 6.0 3 2.0 2.0 1.3 35

*1. hig, 2.nadir, 3.bazen, 4.genellikle, 5.daima

**1.kesinlikle yetersiz, 2.yetersiz, 3.kismen yeterli, 4.yeterli, 5. kesinlikle yeterli

Ciftcilerin tarim danigmanlarindan elde ettikleri faydalar

Ciftciler tarim danismaninin verdigi 10 6neriden 6.2’sini yaptiklarini belirtmiglerdir. Ciftgilerin
%12.1’'inin danismanin onerilerinin hepsini yaptigini, %4’dnin danismanin higbir dnerisini yapmadiklar
tespit edilmistir. Sanliurfa’daki bir ¢alismada Ureticilerin %70.7'si danismanin 6nerilerini uyguladiklarini
belirtmistir (Kara vd., 2009).

Tarnmsal danismanlk hizmetinin ciftcilere sagladigi faydalar; Grin kalitesinin iyilesmesi (3.2),
aretim artigi (3.1), gelir artisi (2.9) olarak siralanmigtir (Cizelge 10). Ciftgilerin tarim danigsmaniyla
ortalama %?20.3 gelir artisi sagladiklarn saptanmistir. Ciftgilerin %15.4’U hi¢ artis saglamadidini, bazilari
da rakam vermenin mimkin olmadigini séylemislerdir. Ciftgilerin danismanlarin etkisi ile ilgili yorumlart;
“Uretim artti ama geliri pek etkilemedi”, “50-60 meyve agacini bile kurtarsak yeter’, “Az kalsin tarimi
birakiyordum”, “Gelir, iriin bazinda pek belli olmuyor”, “Yeni tohum gesitleri verim kaybini énltyor”, “lyi
tarim sayesinde gelirim artti”, “Suni mera ve silaj kullan dedi, verim artti.” seklinde 6zetlenebilir.

Cizelge 10. Ciftcinin tarim danismaniyla elde ettidi faydalar

Table 10. Benefits farmers gain from agricultural consultants

Hic Diisiik Kismen fyi Cok
Katki sunulan konular Ortalama
Sayi Sayi % Sayi % Sayi % Sayi %
Uriin kalitesi iyilesti 17 114 10 6.7 57 38.3 52 34.9 13 8.7 3.2
Uretimim artti 21 16 10.7 49 32.9 47 31.5 16 10.7 3.1
Gelirim artti 23 15.4 17 11.4 68 45.6 31 20.8 10 6.7 2.9
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Ciftcilerin tarim danigmanina 6deme yapma ve hizmet almaya devam etme istegi

Ciftcilerden %67.8’i danismanlik hizmeti almaya devam etme arzusunda iken, %19.5’i istekli degil,
%12.8'i de kararsizdir (Cizelge 11). Ciftcilerin higbiri tarim danismanina herhangi bir 6deme yapmamaktadir.
Genel olarak ciftciler danismanliktan faydalanmak istediklerini ancak, bazi ¢iftgiler devlet destedi olmamasi
durumunda hizmetin kooperatif, birlik ya da oda biinyesinde verilmesini dnermislerdir.

Devlet destegi olmasa da danismanlik hizmeti alma istegi, ciftcilerin yasi, toplam isledigi arazi
varhdi ve sahip oldugu hayvan varligina goére farkli degildir. Buna karsin, alinan hizmetler ve
memnuniyet egilimleri ciftcilerin devlet destedi olmasa da danismanhk hizmeti almaya devam
etmelerinde etkili goértlmektedir. Sorunlarla karsilastiginda danismana basvuranlar, danigsmana
ulasabilme, danigsmanin ayirdigi zaman yeterli bulanlar, danismanin sorunlara ¢dzim bulabilmesi,
danisman Onerilerinin ¢iftcilerin dncelikleriyle uyumlu olmasi, danigsmanin isletmeyi ziyaret/kontrol
etmesi, danismaninin onerilerini yapabilme durumu giftcilerin devlet destegi olmasa da danismanlik
hizmeti alma isteklerini arttirmaktadir (Cizelge 11).

Cizelge 11. Devlet destedi olmasa da danigsmanlik hizmetlerinden yararlanma isteginin bazi ciftci 6zelliklerine gore karsilastiriimasi
(Mann Whitney U Testi)

Table 11. Comparison of the willingness to benefit from consultancy services even without government support according to some
farmer characteristics (Mann Whitney U Test)

- Faydalanma Sira Sira Mann- .
Ozellikler istegi Say! ortalamasi toplami Whitney U z p degeri
istemiyor 29 66.03 1915
Yas - 1449 -0.09 0.93
Istiyor 101 65.35 6600
istemiyor 26 51.31 1334
Toplam iglenen arazi (dekar) - 983 -1.31 0.19
Istiyor 91 61.2 5569
istemiyor 13 25.42 330.5
Buyukbas varhigi - 239.5 -0.29 0.77
Istiyor 39 26.86 1047.5
Sorunlarla karsilastiginda Istemiyor 29 40.41 172 737w 441 0
danismana bagvurma istiyor 101 72.7 7343 '
Sorun oldugunda danismana Istemiyor 29 39.79 1154 7197+ 472 0
ulagabilme istiyor 101 72.88 7361 '
Danismanin ayirdi§i zaman Istemiyor 29 4217 1223 788+ 444 0
yeterli buima istiyor 101 722 7292 '
Danismanin sorunlara ¢dzim Istemiyor 29 41.22 1195.5 760.5%** 441 0
bulabilmesi istiyor 101 72.47 7319.5
Danisman onerilerinin Giftci Istemiyor 29 4533 1314.5 879 5+ 355 0
6ncelikleriyle uyumlu olmasi istiyor 101 71.29 7200.5 ' '
Danismanin isletmeyi Istemiyor 29 41.45 1202 767 416 0
ziyaret/kontrol etmesi istiyor 101 72.41 7313 '
Danismaninin énerilerini Istemiyor 29 38.74 1123.5 688.5%** 479 0
yapabilme durumu istiyor 101 73.18 7391.5

Onem diizeyi *** p<0.01.

Ciftcilerin danismanlik hizmetine devlet destegdi olmasa da devam etme isteginde danigsmanlarin
Onerilerini isletmelerinde uygulayabilmeleri/yapabilmeleri ve danismani, konusunda uzman olarak
gorebilmeleri yani bilgilerine gliven duymus olmalari en etkili faktorler olarak belirlenmistir (Cizelge 12).
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Cizelge 12. Ciftcilerin danismanlik hizmeti alma isteginde etkili faktorler (Lojistik Reg.)

Table 12. Factors affecting farmers’ desire to receive consultancy services (Logistics Reg.)

Variables in the Equation B S.E. Wald Df Sig. Exp(B)
Constant -0.492 0.191 6.624 1 0.01 0.611
-2 Log likelihood Cox & Snell R Square Nagelkerke R Square
Model Summary
123.224a 0.233 0.317
Chi-square Df Sig.
Hosmer and Lemeshow Test
4.386 6 0.625
Variables in the Equation B S.E. Wald Df Sig. Exp(B)
Constant -7.164 1.591 20.281 1 0 0.001
Ciftgilerin 6nerileri yapabilmesi 1.136 0.382 8.838 1 0.003 3.113
Ciftgilere gére danigsmanin uzmanlk dizeyi 0.719 0.3 5.758 1 0.016 2.053

Ciftcilerden %48.3’U danigsmanlik hizmeti icin Ucret 6demeye isteksiz, %29.5'i istekli ve %22.7’i
kararsizdir(Cizelge 13).Ucret 6demeye istekli olanlar ortalama 1.710 TL ddeyebileceklerini sdylemislerdir.
Kararsizlar Ucrete gore karar verebileceklerini, Gcret 6demeleri durumunda danismandan daha fazla
hizmet talep edeceklerini belirtmislerdir. Kara vd. (2009), devlet danismana Ucret 6demeyi birakirsa,
Ureticilerin %51.72'nin Ucret 6demeyecegdini saptamislardir. Genel olarak ciftgiler Tarim Danismanligi
Sisteminin devam etmesini istemekte ancak, hizmet bedeli 6demeyi istememektedirler.

Cizelge 13. Ciftcilerin danismanlik hizmeti igin tGcret 6deme durumu

Table 13. Fee payment status of farmers for consultancy services

Ucret 6deme durumu Sayi %

Hayir 72 48.3

Evet 44 29.5

Kararsizim 33 221

Toplam 149 100.0
SONUG VE ONERILER

izmirde yuritilen bu galisma, tarimsal danismanlik hizmeti alan iftgilerin kisisel 6zellikleri, tarim
danigmaniyla iligkileri, memnuniyet duzeyleri ile sistemde kalma egilimleri ve danigsmanlarin igletmelere
sagladiklari faydalar belirenmeye ve sistemdeki sorunlara yonelik ¢6zim Onerileri gelistiriimesi amaciyla
yapilmigtir.

Danigmanlik sisteminin genel olarak ciftcilere fayda sagladigi anlagiimaktadir. izmir ilinin tarim
potansiyeli dusindldiginde; tarim danismani sayisinin ve hizmetlerinin talebi karsilayacak dizeyde
olmadidi ve danisman sayisinin arttirlmasi yaninda oda, uretici érgutleri ve serbest tarim danigmanlarina
yapilan desteklerin devam ettirilmesi yararli goérilmektedir. Arastirma bulgulari, ciftgilerin aldigi
hizmetlerin memnuniyetlerini etkiledigini gostermektedir. Danigmanin sorunlara ¢6zim bulabilmesi,
ciftcilerin danismana ulasabilmesi, danigsmanin ciftcilere ayirdigi zamani yeterli olmasi, danigmanin
isletmeyi ziyaret etmesi ve giftgilerin danismanin oénerilerini yapabilmesi devlet destegi olmasa da
ciftcilerin danismanlik hizmeti alma isteklerini arttirmaktadir. Ciftciler danismanlik hizmetlerine Ucret
Odemeleri durumunda daha fazla hizmet talep edeceklerini ifade etmiglerdir. Ciftgilerden Ucret talep
edilecekse herkese standart bir Gicretlendirme yerine yerel kosullar, isletme 6zellikleri, Griin deseni, ulasim
olanaklari gibi kriterler dikkate alinarak dizenlenme yapilmalidir.

Danismanlik hizmetine devlet destedi olmasa da ciftgilerin tcret 6deyerek devam etme isteginde
danismanlarin dnerilerini uygulayabilmeleri, danismanin uzmanhdina given duymalarn baslica iftci
beklentileridir. Tarim danismanlarinin giftgilere daha fazla yardimci olabilmeleri i¢in danismanligin yerel
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ve ekolojik kosullara, uzmanliklara gére planlanmasi ve hizmet ici egitimlerle danismanlarin bilgi ve
becerilerinin diizenli olarak arttirilmasi zorunludur.

Danismanlarin proje hazirlama becerilerinin ve yetkinliklerini gelistiriimesi giftcilerin tarimsal
desteklemelere bagvurma ve yararlanma duzeylerini arttiracagi ve kirsal kesimde danismanlida ilgiyi
tesvik edecegi dusunulmektedir.

Danismanlik sistemi ile kamu yayimi arasinda koordinasyon ve is birlikleri saglanmalidir.
Kamunun, sadece denetleyici otorite olarak davranmak yerine, danismani yayim ¢alismalarinda énemli
bir paydas olarak gérmesi yayimda ¢ogulcu yapiyi ve etkinligi arttiracagi gibi kirsal kesimde danismanin
prestijini de arttiracaktir.

Danismanlik hizmeti alan isletmelerde elde edilen basarili sonuglar (verim, gelir, kalite artisi gibi)
tanitilarak, hizmet almayan isletmeler de motive edilmelidir.

Danigsmanlik hizmeti alan igletmelere mazot, glibre, hayvancilik, makine ekipman vb. desteklerde
ayricalik saglanmasi1 hem desteklemelerin etkinligini hem de danismanhga ilgiyi arttiracaktir.

Modern ve cevre dostu teknolojilerin, iyi tarim gibi uygulamalarin, danigsmanlik sisteminde yer
almasi saglanmalidir. Danigmanlar kamu arastirma ve yayiminda énemli bir paydas olarak kabul edilip, is
birlikleri kurulmahdir.

Ciftcilere sunulan hizmetlerle, isletmelerin girdi, verim takibi vb. gibi ekonomik analizlerinin
yapilarak sistemin isleyisi incelenmeli, hizmet dncesi ve sonrasi farkliklar belirlenmelidir. Bunun igin de
ciftciye kayit tutma aliskanligi kazandiriimali, mevcut ve sonraki gostergeler, yapilan etkinlikler ve
aktarilan bilgiler/uygulamalar diizenli sekilde kayit altina alinmahdir.

Bakanlik ve universite is birligiyle tarimsal danigsmanlik izleme ve degerlendirme sistemi
gelistirilerek tarimsal danismanlik hizmetlerinin somut ¢iktilar ve aksakliklar izlenmelidir.

Ciftcilerin tarimsal danismanlik hizmeti alabilmeleri icin CKS, hayvan, aricilik vb. kayit sistemlerine
dahil olmalari zorunlu olup, bu durumun tarimsal verilerin daha saglikli derlenmesine ve dolayl olarak da
desteklemelere katki saglayacagi distinulmektedir.
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0z
Amag: Calisma, in vitro sartlarda giberellik asitin (GA3) ahududu (Rubus idaeus L.
cv. Ruby) bitkisinin gelisimine etkisinin belirlenmesi amaciyla yirGtalmustur.

Materyal ve Yéntem: Calisma, GA'lin farkli dozlari (0, 0.25, 0.5, 1.0 mg I™"), 6-
Benzilaminopurine (BAP) (0.1 mg I™")+Kinetin (Kin) (0.5 mg I'") igeren ve
icermeyen MS besin ortaminda denenmistir. Denemede bazi morfolojik ve
fizyolojik parametrelerin dlgtimleri yapilmistir.

Arastirma Bulgulan: Arastirmada GA; uygulamasinin incelenen parametreler
lizerine etkisinin 6nemli oldugu belirlenmistir. Stirglin boyunda (3.93 cm), bogum
arasl uzunlukta (2.44 mm) ve klorofilde (38.68 SPAD) en iyi sonuglar 1.0 mg I
GA; uygulamasindan elde edilmistir. Bogum sayisinda (3.67 adet) 0.5 ve 1.0 mg I
GA; uygulamasi, sirgin sayisinda (3.33 adet) ise BAP+Kin+0.5 mg I' GA;
uygulamasindan en iyi sonuglar elde edilmistir.

Sonug: Sonug olarak BAP ve Kin ile kombine edilen GA; uygulamalari stirgiin
sayisinin artmasinda, sadece GAj'Un kullanildigi uygulamalar da ise surgin
uzunlugunda ve bogumlar arasi mesafenin artmasinda etkili oldugu tespit edilmistir.

ABSTRACT

Objective: The study was conducted to determine the effect of gibberellic acid
(GAs) on the development of raspberry (Rubus idaeus L. cv. Ruby) plant under in
vitro conditions.

Material and Methods: The study tested different doses of GA; (0, 0.25, 0.5,
1.0 mg I"") in MS nutrient medium with and without 6-Benzylaminopurine (BAP)
(0.1 mg I'") + Kinetin (Kin) (0.5 mg I"). Some morphological and physiological
parameters were measured in the experiment.

Results: In the study, it was determined that the effect of GA; application on the
parameters examined was significant. The best results in shoot length (3.93 cm),
internode length (2.44 mm), and chlorophyll (38.68 SPAD) were obtained from
1.0 mg I”' GA; application. The best results were obtained from 0.5 and 1.0 mg |’
GA; application in the number of nodes (3.67 piece), and BAP+Kin+0.5 mg I"' GA;
application in the number of shoots (3.33 piece).

Conclusion: As a result, it was determined that GA; applications combined with
BAP and Kin effectively increased the number of shoots, and applications in
which only GA; was used effectively increased the shoot length and distance
between nodes.
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GiRiS

Rosaceae familyasinin Rubus cinsi igerisinde yer alan kirmizi ahududu (Rubus idaeus L.), Gzimsi
meyveler grubuna giren bir meyve turadur. Yerylzinde genis bir yayllma alanina sahip olan ahududu,
Ozellikle Asya, Avrupa ve Amerika kitalarinin ihiman iklim bdlgelerinde dogal olarak yayilis gdsterir.
Tarkiye’'de ise kuzey bolgeleri boyunca, hava oransal nemi ve toprak nemi fazla olan yerlerde, genellikle
1000 metre ve daha fazla yukseklikteki bolgelerde dogal olarak bulunmaktadir (Onur, 1996). Ahududu
meyveleri toplu meyveler grubunda yer alir. Meyveleri kendine ait cok begenilen bir kokuya ve tada sahiptir.
Ayrica insan saglhdi agisindan énemli olan bazi pigmentler, fenoller, flovonlar, flavonoidler, vitamin ve
liflerce diger meyve tirlerinden daha zengin olduklari bilinmektedir (Pehluvan & Gulerytiz, 2004).

Ahududu bitkisinin ¢ogaltiimasinda kdk sdrgunleri veya kok celikleri kullaniimaktadir. Kok
bogazinda ve koékiinde bulunan adventif gdzlerden slren taze sirgunler, ge¢ sonbahardan itibaren erken
ilkbahara kadar kokli olarak sokulmek suretiyle fidan elde edilebilir. Fakat bu yontemlerle fidan elde
edilmesinin birgok dezavantaji olabilmektedir. Kokl stirglnlerin ana bitkiden ayrilmasi hem zahmetli hem
de ana bitkinin verim ve kalitesine olumsuz etki yapabilmektedir. Ahududu bitkisinin ¢ali formunda olmasi
ve govdelerinin de 2 yillik olmasindan dolayi agli ile Uretim midmkin olmamaktadir. Celikle gogaltmada ise
koéklenme problemi yagsanmaktadir. Dolayisi ile ahududunun gogaltiimasinda sinirli sayida Uretim teknikleri
kullanilabilmektedir. Birgok tlirde oldugu gibi ahududu da doku kiltlri yontemiyle saglikli bir sekilde
cogaltilabilir (Onur, 1996).

Doku kdltird ile ¢odaltim ydntemi, tim dinyada ve o6zellikle gelismis Ulkelerde ticari anlamda
yogun olarak kullaniimaktadir. Bahge bitkilerinde bazi meyve tirlerinin, klon anaglarin biytk bir kisminin
ve ekonomik degeri yuksek sus bitkilerinin ve ayrica viristen arindiriimis cesgitlerin kitlesel olarak
cogaltilmasinda kullanilan énemli bir ¢codaltma yodntemidir. Doku kdltlrd ydntemi, ahududularin klonal
mikrogogaltiminda, hastalik ve zararlilardan ari bitki Gretiminde ve tek tip yiksek kaliteli bitkilerin elde
edilmesinde yaygin olarak kullanilabilmektedir. Ahududularin mikrogogaltiminda kullanilan bitki baylimeyi
dizenleyicilerin her biri farkli etkiler yapmaktadir. Ozellikle siirgiin olusumu igin kullanilan sitokinin grubu
bilesikler ahududunun kardeslenerek gogaltiimasinda etkili olmaktadir. Fakat kardeslenme sirasinda
homojen bir strglin gelisimi mimkdn olamayabilmektedir. Ahududularin mikrogogaltiminda kardeslenen
her bir siirginin o6zellikle bogum sayilarinin birbirinden farkli olmasi elde edilecek yeni bitkilerin
birbirinden farkh bir gelisim gostermesine neden olmaktadir. Bu durum ayni zamanda hayatta kalma
oranini da olumsuz etkilemektedir. Bu ylizden ahududularin mikrogogaltiminda kullanilan bitki buytimeyi
dlzenleyicilerin slrgun gelisimi Gzerindeki etkilerinin daha detayl incelenmesi gerekmektedir. Yapilan
calismalarda surgun ¢ogaltimi i¢in bazi bitki blyumeyi dizenleyiciler kullaniimistir. Bunlar BAP (veya BA)
(6-benzilaminopurin) (Gok, 1997; Gonzalez et al., 2000; Zawadzka & Orlikowska, 2009; Walender et al.,
2014; Lebedev et al., 2018; Georgieva et al., 2020), TDZ (Thidiazuron) (Cousineau & Donnelly, 1991),
Kinetin (Lebedev et al., 2018), Zeatin (Owens Y De Novoa & Conner, 1992), 2iP (6- {gamma, gamma-
Dimethylallylamino} pirine) ve FeEDTA (ethylenediaminetetra-acetate ferric) (Snir, 1981)'dir. Yapilan
arastirmalarda daha ¢ok ahududunun ¢ogaltma katsayisinin arttirlmasina yonelik ¢alismalar yapiimistir.
Fidanci & Erenoglu (2006), bazi bogirtlen ve ahududu gesitlerinin (Heritage ve Tulameen) in vitro
¢ogaltiimasinda MS ortamina 1 mg I BAP, 100 mg I"' myo-inositol, 0.4 mg I' thiamine HCL ve 0.5 mg I"!
GAs ilave ederek bir arastirma yapmistir. Arastirmada c¢ogaltma katsayisinin belilenmesinde BAP’In
etkileri incelenmis olup GA3'Un etkisine bakilmamistir. Bu dogrultuda yapilan literatiir arastirmasinda,
giberellik asit (GAs)in ahududularin doku kulturi ile c¢ogaltiimasi Uzerine etkilerinin arastirildig
calismalarin yetersiz oldugu belirlenmistir.

Bitki blylUmeyi dlzenleyici madde olan giberellinler, bulylk bir bilesik sinifini igerir ve
kesfedilmelerinin kronolojik sirasina gére numaralandirilarak GA1, GA2, GAs, ... GAsp ... olarak
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kisaltiimiglardir. Bunlarin hepsi tetrasiklik diterpenoid asitlerdir. Ancak bunlardan yalnizca GA1, GA2, GAs
ve GA7 biyolojik aktiviteye sahiptir. Giberellinler, ciice fidelerin bogum arasi uzamasinin uyariimasinda
etkilidir. Bu etki, giberellinlerin hiicre uzamasini arttirici etkileri sonucunda ortaya ¢iktigi bilinmektedir.
Giberellinlerin bitkilerin yasam doénglsu boyunca farkl islevleri de vardir. Bunlar; tohum ¢imlenmesini,
polen gelisimini ve polen tipl blyimesini, giceklenmeyi, meyve gelisimini arttirmasidir. Giberellinler
icerisinde dogada en yaygin bulunan ve ayrica ticari olarak da saglanabilen GAs (giberellik asit)’tir (Taiz
et al., 2015). Calismada, 6zellikle ahududu bitkisinin in vitro ¢odaltiimasinda karsilagilan, bitkinin cice
kalmasi, yeni olusan surgunlerin ayrilmasinda yagsanan problemler gibi sorunlari ortadan kaldirabilmek ya
da azaltabilmek, bu dogrultuda bitkiyi boyuna uzatarak mikrogcogaltim icin kullanilacak eksplantlarin
homojen olarak alinmasini saglayabilmek ve homojen bir gelisim saglayabilmek amaciyla in vitro
sartlarda giberellik asitin (GAs) ahududu (Rubus idaeus L. cv. Ruby) bitkisinin gelisimine etkisinin
belirlenmesi amacglanmigtir.

MATERYAL ve YONTEM

Calisma icin bitki materyali olarak ahududu (Rubus idaeus L.) bitkisinin Ruby ¢esidi kullaniimistir.
Bitki materyali, Yozgat Bozok Universitesi Gedikhasanli Bilal Sahin Tarimsal Uygulama ve Arastirma
Merkezi'ndeki 7 yasindaki ahududu parselinden alinmigtir. Eksplant kaynadi olarak 1 yillik (vejetatif)
surginlerin bogumlari kullaniimistir.

Yiizey dezenfeksiyonu

Eksplantlar akan ¢esme suyu altinda yikanmis sonrasinda su dolu beher igerisine 1-2 damla
tween-20 ilave edildikten sonra 30 dakika boyunca bekletiimistir. Daha sonra akan ¢esme suyu altinda
durulanmistir. Durulama iglemi sonrasi eksplantlar 45 dakika saf su iginde bekletiimigtir. Yiizey
dezenfeksiyonuna %70'lik etil alkol ve %20'lik ticari gamasir suyu ¢dzeltisi ile devam edilmistir. Sirasiyla
etil alkolde 2 dakika, camasir suyunda 15 dk bekletilmis ve steril saf su ile U¢ kez 5’er dakika durulanarak
dezenfeksiyon islemi tamamlanmistir.

Kiltiir ortami

Walender et al. (2014), Lebedev et al. (2018) ve Yanxia et al. (2018)'nin in vitro ¢ogaltiminda
yapmis olduklari ¢alismalari dikkate alinarak klonal gogaltim yapilmistir. Calismada, 0.1 mg I”' BAP (6-
Benzilaminopurine) ve 0.5 mg I™' Kinetin (Kin) bitki blytime dizenleyicileri (BBD) ile desteklenmis MS
(Murashige & Skoog, 1962) besin ortami kullaniimistir. 30 g I sukroz igeren MS besin ortaminin pH’si
5.8’e ayarlanmig ve 6.5 g I'' agar (Lebedev et al., 2018) ilave edildikten sonra 121°C’'de ve 1.2 atmosfer
basing altinda 20 dakika sure ile steril edilmistir.

Eksplantlarin kiltir ortamina aktarilmasi ve kiiltiir sartlar

Yuzey dezenfeksiyonu yapilmis eksplantlar besin ortaminin oldugu tlplere aktarilmistir. Kdltire
alinan eksplantlar %60 nem igeren, 24+2°C sicaklikta, beyaz floresan ig1§1 (35 pmol m2 s™') altinda 16/8
saat (aydinlik/karanlik) fotoperiyotta inklbe edilmistir.

In vitro sirglin gogaltimi (mikrogogdaltim) igin MS, sukroz, agar, 0.1 mg I BAP ve 0.5 mg I"' Kin
iceren besin ortami kullaniimistir. Mikrogogaltim icin bitkiler 15 glinde bir taze ortama alinmig, ve 30
glnde bir de alt kultirleme islemi uygulanmistir. Yeterli sayida surglin elde edildikten sonra 2-3 yaprakli
mikro bitkiler, GAs'in farkli dozlari (0, 0.25, 0.5, 1.0 mg I""), 6-Benzilaminopurine (BAP) (0.1 mg
I""+Kinetin (0.5 mg I"") igeren ve icermeyen MS (Murashige & Skoog, 1962) besin ortamlarina aktariimig
ve deneme kurulmustur (Cizelge 1). 3 hafta sonra bitkiler ayni ortamlarinda alt kiltire alinmigtir. Alt
kiltire alindiktan 3 hafta sonra ise bitkilerin dl¢giimleri yapilmistir.
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Cizelge 1. Calismada uygulanan bitki bilyimeyi diizenleyicilerin dozlar

Table 1. Doses of plant growth regulators applied in the study

Dozlar (mg I'")

Uygulamalar BAP + Kin GA;

0.1+0.5 0.25 0.5 1.0
0 - - - -
1 + - - -
2 + + - -
3 + - + -
4 + - - +
5 - + - -
6 - - + -
7 - - - +

Olgiimler ile ilgili yéntemler:

Taze agirhk: Besin ortamindan arindirildiktan hemen sonra hassas terazi ile gram olarak
Olglimustar.

Kuru agirlik: Bitkiler oda kosullarinda kurutularak hassas terazi ile gram olarak él¢iimustir.

Sirgiin boyu: En uzun siirglintin gévdesinin en alt noktasindan en Ust yapragin ug noktasina kadar
cetvel yardimi ile cm olarak dlgtlmustar.

Surgun sayisi: Bitki basina olusan surgln sayisi belirlenmistir.

Toplam yaprak sayisi: Bitki basina tim yapraklar sayilarak adet olarak belirlenmistir.

Bogum sayisi: En uzun surginin bogum sayisi belirlenmistir.

Bogum arasi uzunluk: En uzun surgunin, en uzun olan 2 bdlgesi secilerek mm olarak dlgulmustir.

Antosiyanin igerigi: Bitki basina 2 yaprak secilerek antosiyanin élgiim cihaziyla (Opti Science ACM-
200 Plus Anthocyanin Meter) dlcim yapilmistir.

Klorofil igerigi: Bitki basina 2 yaprak secilerek klorofil 6lgim cihaziyla (Konica Minolta SPAD-502
Plus Chlorophyll Meter) él¢ciim yapilmigtir.

Calisma tesaduf parselleri deneme desenine goére kurulmustur. Deneme 3 tekerrtrll, her
tekerrtirde 5 bitki olacak sekilde kurulmustur. Elde edilen verilerin istatistiksel dederlendirmesi IBM SPSS
20.0 paket programi kullanilarak gergeklestiriimis ve veriler arasindaki farkhliklar Duncan ¢oklu
karsilastirma testi ile belirlenmistir.

ARASTIRMA SONUCLARI ve TARTISMA

0.1 mg I'" BAP, 0.5 mg I'" Kin ve GA3s'ln farkli (0.25, 0.5, 1.0 mg I") konsantrasyonlarinin
kullanilarak kombine edildigi ¢calismamizda in vitro ahududu bitkilerinin (Sekil 1) sirgin boyu (cm),
sirgun sayisi (adet), toplam yaprak sayisi (adet), bogum sayisi (adet), bogum arasi uzunlugu (mm),
bitki taze agirligi (g), bitki kuru agirhigi (g), yapraklarin antosiyanin (ACI) ve klorofil (SPAD) icerikleri
belirlenmistir. incelenen tiim parametrelerde GAs'lin etkisi istatistiksel olarak énemli bulunmustur.
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Sekil 1. Uygulama yapilan ahududu bitkilerinin deneme kurulduktan 6 hafta sonraki genel gorintisu.

Figure 1. General appearance of the treated raspberry plants 6 weeks after the experiment was established.

Arastirmada, uygulamalarin slrgiin boyuna etkileri incelendiginde 7. uygulama olan 1.0 mg I GA3
uygulamasi (3.93 cm), istatistiki olarak en iyi sonucu vermistir. Stirgiin sayisina etkileri incelendiginde 3.
(3.33 adet) ve 4. (3 adet) uygulamalar 6ne ¢ikmistir. En fazla yaprak sayisi 3. ve 2. uygulamada (sirasiyla
19.00 ve 18.67 adet) belirlenmistir. Tek basina GAs uygulamasinin (6. ve 7. uygulama: 9.33, 8.67 adet)
yaprak sayisina olumsuz etki yaptigi gézlenmistir. En fazla bogum sayisinin 3.67 adet ile 6. ve 7. uygulamalar
oldugu tespit edilmistir. En uzun bogum arasi 7. uygulamada (2.44 mm) belirlenmistir (Cizelge 2).

Cizelge 2. GA;'iin ahududunun bazi vejetatif bliylime parametreleri Gzerine etkisi

Table 2. Effect of GA; on some vegetative growth parameters of raspberry

Sirgln Boyu Sirgln Sayisi Yaprak Sayisi Bogum Sayisi Bogum Arasi Uzunlugu

C
<
@

(cm) (adet) (adet) (adet) (mm)
0 2.96+0.5 2.33+0.6% 11.33+2.9% 2.00+0.0° 1.9310.6%
1 2.79+0.2% 2.67+0.6%° 16.33+3.1% 1.67+0.6° 1.86+0.5%°
2 2.69+0.1° 2.33+0.6% 18.67+3.22 2.33+0.6 1.9310.2%
3 2.98+0.3% 3.33120.62 19.00+1.72 2.33+0.6 1.08+0.2°
4 3.03+0.4%° 3.00+1.0° 15.67+4.5% 2.33+0.6 1.59+0.4%°
5 3.42+0.22° 1.67+0.6% 11.67+3.1%° 3.00+0.0% 1.25+0.4%
6 2.96+0.1%° 1.0040.0° 9.33%+1.2° 3.67+0.62 1.56+0.4%°
7 3.93+0.52 1.00£0.0° 8.67+1.5° 3.67+1.22 2.44+0.6°
p *0.008 *0.001 *0.001 *0.007 *0.027

Uygulamalar: 0: Kontrol; 1: BAP+Kin; 2: BAP+Kin+0.25 GA;; 3: BAP+Kin+0.50 GA;; 4: BAP+Kin+1.00 GA;; 5: 0.25 GA3; 6: 0.50 GA3;
7:1.00 GA; (* 0,0016nemli).

Denemede elde edilen taze agirlik verilerine goére 1. ve 2. uygulamalarin (sirasiyla 0.191 ve 0.194
g) belirgin sekilde 6nde oldugu goriimuistir. Kuru agirhk degerlerinin ise, 1. ve 3. uygulamalarda
(sirasiyla 0.043 ve 0.042 g) 6nemli derecede arttigi tespit edilmistir. GAs’Un tek basina uygulanmasinin
taze ve kuru agirlik Gzerine negatif etkisi oldugu goérilmektedir. Besin ortaminda BAP+Kin olmasi taze ve
kuru agirh@r arttirmis fakat ayni ortamda (BAP+Kin) GAs'Gin dozunun artmasi ile taze agirlik azalmistir (2,
3 ve 4. uygulamalar). Antosiyanin igerigi incelendiginde, kontrol (4.35 ACI) ve 7. uygulamanin (4.22 ACI)
istatistiki 6nemde en yliksek degerlerlere sahip oldugu gorilmustir. Klorofil igerigi verilerine gore kontrol
(37.29 SPAD) ve GAs'lin tek basina uygulandidi 6. ve 7. uygulamalarin (36.84 ve 38.68 SPAD) en yuksek
degerlere sahip oldugu belirlenmistir (Cizelge 3).

In vitro gogdaltimda besin ortamina GAs'Un ilave edilmesinin, bitkinin sirgiin uzamasini énemli
Olgtde arttirdig1, sirgiin gogalma oranini ise azalttigi yapilan galismalarda bildiriimistir (Bobrowski et al.,
1996; Emmanuel et al., 2000; Paudyal & Haq, 2000; Martinussen et al., 2004; Kefayeti et al., 2019). GAs
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uygulamalarinin 'Chester Thornless' g¢esidi bdgurtlenin ¢odalma hizi Uzerindeki etkilerinin incelendigi
calismada, BAP ve IBA kombinasyonlarinin farkli konsantrasyonlarina GAs eklenmesinin ¢ogalma oranini
olumsuz etkiledigi bildiriimistir (Kefayeti et al., 2019). Benzer sekilde cloudberry (Rubus chamaemorus)
tirtndn in vitro gogaltiminda, BAP bulunan besin ortami igine GAs eklenmesinin sirgin sayisini 6nemli
Olgide azalttigi bildirilmistir (Martinussen et al., 2004). Bu galismamizdan elde edilen veriler mevcut
literatrlerle uyumludur. Hepaksoy (2017), BAP, NAA (naftalin asetik asit) ve GAsile kombinasyon yaptigi
¢alismasinda, BBD bulunmayan kontrol bitkisinde kardeslenme sayisini 1.27 adet olarak bildirirken, BAP
ile NAA kombinasyonlarinda 1.25 ile 1.52 adet arasinda kardeslenme belirlemistir. Ayni kombinasyonlara
0.1 mg I'" GAs eklenmesiyle kardeslenme sayisinin 1.71 ile 2.53 arasinda degistigini bildirmistir. Yapmis
oldugumuz calismada ise BAP ve Kin ile GA3'lin kombine edildigi 3. ve 4. uygulamalarda (3.33; 3.00 adet)
en fazla stirgiin olusumunun oldugu goérilmektedir. Bu durumda, GAs'lin diger bitki blyimeyi dizenleyici
maddeler ile sinerjik etki yaparak ¢ogalma oranini arttirdig1 diisiinidlmektedir.

Cizelge 3. GA3'lin ahududunun bazi vejetatif bliyime parametreleri (izerine etkisi

Table 3. Effect of GA; on some vegetative growth parameters of raspberry

Uyg. Taze agirlik Kuru agirlik Antosiyanin Klorofil
(9) (9) (ACI) (SPAD)
0 0.125+0.01° 0.029+0.002% 4.35+1.0° 37.29+0.9°
1 0.191+0.03? 0.043+0.002° 3.39+0.48b° 31.92+3.0%
2 0.194+0.03° 0.040+0.002% 2.91+0.2° 29.47+1.0°
3 0.180+0.012° 0.042+0.0022 2.81+0.3° 29.09+2.2¢
4 0.143+0.02%° 0.034+0.005 3.15+0.7% 30.19+2.1°¢
5 0.129+0.02° 0.029+0.006* 3.97+0.3% 34.54+2 3%
6 0.097+0.04° 0.025+0.005¢ 3.93+0.5% 36.84+4.0°
7 0.105+0.03° 0.026+0.004¢ 4.22+0.5° 38.68+1.3°
p *0.001 *0.0 *0.01 *0.0

Uygulamalar: 0: Kontrol; 1: BAP+Kin; 2: BAP+Kin+0.25 GA;; 3: BAP+Kin+0.50 GAs; 4: BAP+Kin+1.00 GA3; 5: 0.25 GA3; 6: 0.50 GA3;
7:1.00 GA; (* <0,0016nemli).

Ahududu ile ilgili yapilan in vitro ¢alismalarda daha c¢ok mikro¢ogaltim icin sdrgin sayisinin
arttirilmasi ve elde edilen surgunlerin koklendiriimesi amacglanmistir (Snir, 1981; Gonzalez et al., 2000;
Zawadzka & Orlikowska, 2009; Walender et al., 2014; Hunkova et al., 2016; Lebedev et al., 2018; Yanxia
et al., 2018). Calismamizda, mikrogogaltim igin kullanilan 0.1 mg I'' BAP ve 0.5 mg I Kin siirgiin sayisini
arttirmistir. Sayisal olarak en fazla siirgiin sayisina sahip olan uygulama 0.1 mg |I'' BAP, 0.5 mg I'' Kin ve
0.5 mg I" GAs igeren 3. uygulama olmustur. Najaf-Abadi & Hamidoghli (2009), bogdrtlenin in vitro
gogaltiimasinda BA (0, 2 ve 3 mg I'") ile desteklenmis, tek basina veya GAs (0, 0.2, 0.5 ve 1 mg I") ile
kombinasyon halinde MS igeren 12 kulttr ortamini karsilastirmis ve galismamiza benzer bir sonug ile en
fazla siirglin sayisinin 2 mg I BA ve 0.5 mg " GAs igeren ortamdan elde edildigini bildirmistir. Fakat
¢alismamizda, olusan yeni slrglnler kiguk kalmis, en uzun hakim slrgin disinda olusan bu kiguk
surgunlerin uzunluklari 10 mm’nin altinda kaldigi belirlenmistir.

Yapilan bir calismada, farkli besin ortamlarinin tatli patates genotipleri Uzerine etkileri arastiriimig
ve en yiiksek bogum sayisinin GAs igeren besin ortaminda elde edildigi bildiriimistir (Karan & Ozdemir,
2021). Yapmis oldugumuz galismada benzer bir sonug elde edilmis ve bogum sayisinin en fazla oldugu
uygulamanin GAs dozlarinin uygulandigi 6. ve 7. uygulamalar oldugu belirlenmistir (Cizelge 2).

Calismamizda antosiyanin ve klorofil élgimleri incelendiginde, herhangi bir BBD’nin bulunmadigi
kontrol bitkilerinde ve GAs’'Un besin ortaminda tek basina bulundugu uygulamalarda antosiyanin (7.
uygulama) ve klorofil (6. ve 7. uygulama) oranlarinin arttigi goérilmektedir (Cizelge 3). Antosiyaninler,
Uzimsli meyvelerin 6nemli fenolik bilesiklerindendir (Sariburun, 2009). Sekonder metabolit Gretimi icin
glinimuzde kullanilan birgok in vitro yontem bulunmaktadir. Bitki buyimeyi dizenleyici tiplerinin ve
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dozlarinin sekonder metabolit tiretiminde olduk¢a karmasik bir role sahip oldugu bilinmektedir (Yagci vd.,
2008). Yapilan bazi ¢alismalarda GAs'ln birgok hicre kiltirinde antosiyanin uretimini inhibe ettigi ifade
edilmistir (Yagci vd., 2008; Ali et al., 2015). Fakat calismamizda BAP+Kin ve GA3'lin dozlarini igeren
ortamlarda antosiyanin icerigi en dusuk belirlenirken sadece GAs'in bulundugu ortamlarda antosiyanin
icerigi artmistir.

Klorofil degerleri incelendiginde, ortamda herhangi bir BBD’nin bulunmadigi 0. uygulama ile sadece
GAs'Un bulundugu 6. ve 7. uygulamanin istatistiki olarak ayni olmasi, ortamda BAP+Kin bulunan
uygulamalarin (1, 2, 3 ve 4. uygulamalar) ise en disuk degerlere sahip olmasi, ortamda BAP+Kin
bulunmasinin klorofil igerigini olumsuz etkiledigini disindirmektedir. Karatas vd. (2016), yaptiklari
calismada latin gicegine uyguladiklari GAs’Un yapraklarda klorofil igerigini arttidiginini rapor etmislerdir.

SONUGC

Calismada, GAs'iin BAP+Kin ile kombine edildigi ortamlar, yeni sirgiin olusumunu tesvik etmis
fakat hakim sirginin disindaki diger surgunler kiglik boyutlu kalmigtir. Calismalarimizda karsilasmis
oldugumuz, farkh ¢alismalarda da karsilasilan in vitro bitkilerin clice kalmasi (Tlrkézi vd., 2014), klonal
¢ogaltim icin surginlerin ayrilmasinda yasanan problemler ve elde edilen yeni slirginlerin farkh boylarda
olmasindan kaynakli homojen gelismemesi gibi sorunlari agsmak ve ileride yapacagimiz calismalarda
kullanilmak UGzere tek tip bitki elde edilebilmek amaciyla ¢alismamizda en énemli buldugumuz uygulama
1.0 mg I'" GAs igeren 7. uygulama olmustur. Calismanin amacina uygun olan 1.0 mg I'' GAs
uygulamasinda, yeni sdrgin olusmasa bile, bitki boyuna uzayip yeni bogumlar olusturmus ve bu
bogumlar mikrogogaltimda eksplant kaynagi olarak kullanimini kolaylastirmigtir.

Sonug olarak, in vitro kogullarda ahududu (R. idaeus L. cv. Ruby) bitkisine uygulanan GAs'Un tek
basina besin ortamina ilavesi ile slrgin boyunun uzamasinda, diger bitki bliyimeyi dizenleyiciler
(BAP+Kin) ile birlikte besin ortamina ilavesinde ise slrgliin sayisini arttirmasinda etkili oldugu
belirlenmigtir. Yinede ileride yapilacak calismalarda farkli BBD veya GAs'Un kombine edildigi ortamlar
kullanilarak bitki gelisimine etkilerinin belirlenmesi gerekmektedir. Ayni zamanda in vitro'da denenen bitki
biyume duzenleyicilerinin sonraki in vivo aklimitazasyon ve gelisim asamasindaki etkilerinin de
arastirilmasi énem tasimaktadir.
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0z
Amag: Ege Universitesi Ziraat Fakiiltesi (EUZF) (Tirkiye) ile Azerbaycan Devlet
Tarim Universitesi (ADAU) (Azerbaycan) arasinda 2021 yilinda gift diploma

programi baslatiimistir. Bu arastirmada cift diploma programinin genel bir
degerlendirmesi hedeflenmistir.

Materyal ve Yontem: ADAUnun cift diploma programindaki 6grencilerin
tamami (312 égrenci) kapsama alinmistir. Ogrencilerin %76.3'l (238 kisi) anket
formunu doldurmustur. Anket c¢alismalari Ekim-Kasim 2023 doéneminde
Gence’de (Azerbaycan) yurutiimustir. Verilerin analizinde Ki Kare, Kruskal
Wallis, Lojistik regresyon ve faktor analizi yontemleri kullaniimistir.

Aragtirma Bulgulari: Ogrenciler egitimin daha iyi olmasi, g¢ift diploma
programinin  varlidi, uluslararasi firsatlar, Tulrkiye'ye gidebilmek, tarimi
gelecegin meslegi olarak gérmeleri gibi nedenlerle ADAU’yu tercih etmistir.
Yilksek lisans yapmayi dislinen 6grencilerin %52.6’s1 Turkiye’de egitim almak
istemektedir.

Sonug: Ogrenciler aldiklar egitimden genelde memnundurlar. Laboratuvar ve
uygulama cgalismalarinin arttiriimasi, segmeli ders sayilarinin, sosyal-kiltirel ve
sportif etkinlikler ile kisisel gelisim programlarinin arttirilmasi 6grencilerin
ADAU’dan beklentileri arasindadir.

ABSTRACT

Objective: The double degree program has launched between Aegean
University Faculty of Agriculture (EUZF) (Tirkiye) and Azerbaijan State
Agricultural University (ADAU) (Azerbaijan) in 2021. This research aims to
provide a general evaluation of the double degree program.

Material and Methods: All students in ADAU's dual degree program (312
students) were included. 76.3% of the students (238 people) completed the
questionnaire. The survey was conducted in Ganja (Azerbaijan) between
October and November 2023. Chi-square, Kruskal Wallis, logistic regression,
and factor analysis methods were used to analyze the data.

Results: Students have preferred ADAU for reasons such as better education,
the existence of a double degree program, international opportunities, the ability
to go to Tiurkiye, seeing agriculture as the profession of the future. 52.6% of
students considering a master's degree are desiring to study in Turkiye.

Conclusion: Students are generally satisfied with the education they receive.
Increasing laboratory and practical studies, increasing the number of elective
courses, social-cultural, sports activities, and personal development programs
are among the expectations of students from ADAU.
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GiRiS

Kiresellesme egilimleri tim sektorlerde oldugu gibi egitim ve is piyasalarinda da uluslararasi
entegrasyonu tesvik etmektedir. Ogrencilerin yerel is piyasalari ile sinirfli kalmayip, kiiresel vizyon ve beceri
sahibi olmalari yiiksek egitim kurumlarinin éncelikli hedefleri arasindadir. Universitelerde arastirma projeleri,
kongre, sempozyum, kurs etkinlikleri gerceklestirme, akredite olma, ddrenci ve 6gretim elemani hareketliligi
gibi uluslararasi is birlikleri yaninda ders programlarinin uyumlandiriimasi ve diplomalarin uluslararasi
gecerliligi gibi konular son yillarda yayginlagsmakta ve Universitelere prestij katmaktadir. Diinyada 2022-23
egditim doneminde uluslararasi 6grenci pazar 200 milyar $, uluslararasi 6grenci sayisi 6.4 milyon olup,
dgrencilerin %32’si (ABD 1 milyon; ingiltere 551.000; Avustralya 458.000 égrenci) (¢ llkededir. ABD 40
milyar dolar, ingiltere 53 milyar dolar gelir elde etmektedir. AB ilkelerinde 1.5 milyon égrencinin 370.000’ni
Almanya’dadir (OECD, 2023; Statista, 2022). Orta Asya’daki uluslararasi 6grencilerin sadece % 1’inin egitim
aldigi Tarkiye’de 198 Ulkeden 325.000 6grenci bulunmaktadir. Dinyadaki uluslararasi 6grencilerin %2,9'u
Turkiye'dedir ve tahmini 3 milyar $'lik gelir saglamaktadir (Kabirova, 2023; YOK, 2017). Ekonomik beklentiler
yaninda sosyo-kdiltirel ve hatta siyasi yakinlagsmalar igin de gelismis Ulkelerdeki Gniversiteler gelismekte olan
iilkelerde subeler ve ortak programlarla baglantilarini arttirmaktadir. is birlikleri parlak beyinlerin gelismis
tlkelere gekilmesinde de etkilidir. ABD, ingiltere gibi gelismis Ulkeler uluslararasilasma ile Universitelerine
finansman yaratirlarken, 6grenci proje, tez, ddev vb. calismalar sonucu diger Ulkelerin sosyal-kiltirel ve
ekonomik yapilariyla ilgili stratejik bilgiler de derlemektedirler. Bu nedenle Ulkelerin bdlgesel gli¢ olmasina
Universitelerin 6nemli katkilar saglayacagi distnulmektedir.

Cift diploma programi Ulkeler arasinda ddrenci hareketliligi yaratan bir derece programidir. Ogrenciler
bu program ile sureleri Universite ve bolime gore degdismekle beraber, egilimlerinin birka¢ donemine kendi
tniversiteleri disinda anlasmali Universitelerde devam etmektedirler. Ogrenciler, program ortadi iki
Universitede akademik egitim almakla beraber hayatlarini baska bir Glkede gecirerek sosyal ve kiilturel
deneyimler de kazanmaktadir. Programi tamamlayanlara iki Ulkenin Universite diplomalari verilerek is
firsatlan ¢esitlenmektedir.

“Iki devlet tek millet” mottosu ile hareket eden Tirkiye ve Azerbaycan ekonomik, sosyolojik, teknolojik
ve siyasal acilardan yakinlasirken, egitimdeki is birlikleri yakinlagsmayi stirdirtlebilir kilmaktadir. Tirkiye’de ilk
drnek olan cift diploma programi Ege Universitesi Ziraat Fakiiltesi (EUZF) (izmir, Tirkiye) ile Azerbaycan
Devlet Tarim Universitesi (ADAU) (Gence, Azerbaycan) arasinda 2019 yilinda imzalanan anlagma sonucu
Bitki Koruma, Tarla Bitkileri, Tarim Ekonomisi ve Tarim Makineleri bélimlerinde 2021 yilinda baglatiimistir.
Cift diploma programi ile Ege Universitesi Ziraat, Fen ve Gida Fakiilteleri ile Tirk Diinyasi Aragtirmalar
Enstitiist 6gretim Uyeleri Azerbaycan Devlet Tarim Universitesinde dersler ve konferanslar vererek bilgi ve
deneyimlerini 6grencilere ve meslektaglarina aktarmaktadirdar. Bu paylagsimlarin yaninda ortak proje
calismalarinin  yidritilmesi ve uzun donemde Azerbaycan tarm akademisinde AR-GE kuiltirinin
gelismesine de katki yapmasi arzulanmaktadir. Ayrica, benzer programlar hazirlamayi planlayanlara yol
gostermesi acisindan da énemli gorilmektedir.

Bu calismada Ege Universitesi Ziraat Fakiiltesi (EUZF) ile Azerbaycan Devlet Tarim Universitesi
(ADAU) arasinda imzalanan cift diploma programinin baslica yararlanicilari olan égrencilerin bazi kigisel
Ozellikleri, ADAU’daki egitime, olanaklara bakislari ve memnuniyet diizeyleri incelenmistir. Arastirmanin
verileri ADAU cift diploma programina kayith égrencilerden Gence’de yapilan anket galismalari yardimiyla
toplanmigtir. Bu arastirmanin akademik yasama, 6grencilerin donanimlarinin gelistirimesine ve cift
diploma programina rehberlik etmesi arzulanmaktadir.

MATERYAL ve YONTEM

Ege Universitesi Ziraat Fakiiltesi (EUZF) (izmir, Tiirkiye) ile Azerbaycan Devlet Tarim Universitesi
(ADAU) (Gence, Azerbaycan) arasinda 2021'de baslatilan ¢ift diploma programinda yer alan dort
boliman (Bitki Koruma, Tarla Bitkileri, Tarim Ekonomisi ve Tarim Makinalari ve Teknolojileri MUhendisligi)
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Ogrencileriyle Ekim-Kasim 2023 ddneminde Gence’de (Azerbaycan) ylz yuze anket yapilimistir.
Arastirma gift diploma programindaki tim égrencileri kapsamistir. Protokol geregi egitimlerine EUZF de
devam etmekte olan Tarla Bitkileri (30 6grenci), Tarim Ekonomisi (7) ve Tarim Makinalari ve Teknolojileri
Muhendisligi (3) bolimlerinden toplam 40 Azerbaycanh 6grenci de kapsama alinmis ancak, ¢alisma
raporu yazilirken doldurulup, teslim edilen anket olmadigi igin analizlere alinamamistir. Sonug olarak
Kasim 2023 itibariyle ADAUda ¢ift diploma programina devam etmekte olan 312 &grencinin 238’
(6grencilerin %76.3’0) anket formunu doldurmustur. Ankete katilan 6grencilerin dagihmlari; bélimlere
gore Bitki Koruma %17.6, Tarla Bitkileri %32.8, Tarim Ekonomisi %18.5 ve Tarim Makineleri %31.1 iken;
siniflara gore 1. sinif %44.1, 2.sinif %28.2 ve 3. sinif %27.7 seklindedir (Cizelge 1).

Cizelge 1. Bolim ve siniflara gére ankete katilan 6grenci sayilari ve paylari (%)

Table 1. The number of students and their percentages participating in the survey by departments and classes

Sinif Boéliimler Bitki Koruma  Tarla Bitkileri Tarim Ekonomisi Tanm Makinalan Toplam
Ogrenci sayisi 29 30 24 29 112
1.Sinif Ankete katilan sayisi 25 29 22 29 105
Katihm orani (%) 86.2 96.7 91.7 100.0 93.8
Ogrenci sayisi 9 31 15 30 85
2.8inif Ankete katilan sayisi 9 23 14 21 67
Katihm orani (%) 100.0 74.2 93.3 70.0 78.8
Ogrenci sayisi 8 30 8 29 75
3.8inif Ankete katilan sayisi 8 26 8 24 66
Katihm orani (%) 100.0 86.7 100.0 82.8 88.0
Ogrenci sayisi 0 30 7 3 40
4.Sinif Ankete katilan sayisi 0 0 0 0 0
Katihm orani (%) 0 0 0 0 0
Ogrenci sayisi 46 121 54 91 312
Toplam Ankete katilan sayisi 42 78 44 74 238
Katilim orani (%) 91.3 64.5 94.4 81.3 76.3
Genel olarak boéliimlere ve siniflara gére caligmaya katilanlar
Bolim Bitki Koruma Tarla Bitkileri Tarim Ekonomi Tarim Makinalar Toplam
Sayi 42 78 44 74 238
Payi (%) 17.6 32.8 18.5 311 100
Sinif Birinci ikinci Ugiincii Doérdiinci Toplam
Sayi 105 67 66 0 238
Payi1(%) 441 28.2 27.7 0 100

Anket sorulari ile 6@rencilerin yas, cinsiyet, ailesinin yasadigi il, ¢iftcilik deneyimi, ikamet ettigi yer,
burs alma ve herhangi bir iste Ucretli calisma durumlari, aylik toplam (harglik, burs, iste ¢alisiyorsa aldigi
Ucret dahil) geliri, bildigi yabanci dil ve diizeyi gibi konular sorgulanmistir. Basili ve/veya dijital gazete ve
kitap okuma egilimi, mezuniyet sonrasi nerede caligacagdi ve yuksek lisans yapma istekleri incelenmigtir.
Ogrencilerin zamanlarini nasil degerlendirdiklerini belirlemek amaciyla, giinliik faaliyetlere ayirdiklari
sureler saat olarak belirlenmistir. Ogrencilerin derslerin igerikleri ve islenisi ile ilgili dustnceleri
derlenmigtir. Derslerin is yasamina ve Ulke tarimina uygunlugu, ders materyallerinin, laboratuvar vb.
olanaklarin yeterliligi ve ders sireleri konusunda distnceleri belirlenmigtir. Muallimlerin (hocalarin)
davraniglari ile 6grencilere érnek olmalari, ders anlatma sekilleri, yeni teknoloji ve metotlari kullanma
durumlari, égrencilerle iletisimleri gibi konular saptanmistir. Ogrencilerin ADAU’dan memnuniyetleri ve
arkadaslarina ADAU’yu 6nerme egilimleri sorgulanmistir.

Veriler ilk etapta ylizde ve ortalamalarla yorumlanmis, sonrasinda da boélimler ve siniflar arasi
karsilastirmalar yapilmis, bolimler ve siniflar arasinda farkhlik veya anlamli iliskilerin olup olmadigi
Kruskal Wallis ve Ki Kare testleri yardimiyla belirlenmigtir. Analiz sonuglari anlamh veya farkli ¢ikanlar
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¢izelge halinde sunulmustur. Faktdr analizine gére ders igerik ve islenisi ile ilgili ifadeler iki faktor
grubunda toplanirken, muallimlerle/hocalarla ilgili ifadeler tek faktér grubunda toplanmistir.

Ogrencilerin ADAU’yu tercihinde ve ADAU’da egitim almaktan memnuniyetlerinde etkili faktdrlerin
belirlenmesi amaciyla Lojistik Regresyon Analizi kullaniimistir. ADAU’yu tercihte bagimli degisken
fakulteyi isteyerek ve istemeyerek segme seklinde gruptan olugsmustur. Tarimi sevme, yurtdisina ve
Turkiye'ye gidebilme firsatlari, daha iyi egitim verilmesi, Universiteye giris puani, fakultenin eve yakinhgi
modelde bagimsiz degiskenleri olusturmustur. Ogrencilerin ADAU’da egitim almaktan memnuniyet
dizeyleri bagimli degisken olup, disik ve yliksek memnuniyet dlizeyi olarak iki gruba ayrilmistir. Modelin
bagimsiz degiskenlerini ise ADAU’yu tercih etme sekli, muallim becerileri, ders igerik ve olanaklarinin
yeterliligi ile ders islenis sekli bagimsiz degiskenleri olusturmustur. Calismanin istatistik analizlerinde IBM
SPSS v25 programi kullaniimigtir.

ARASTIRMA SONUCLARI
Ogrencilerin Bazi Kisisel Ozellikleri

Ankete katilan 6grencilerin %33.5'i kadin olup, yas ortalamasi 18.4'tir. Ogrencilerin %72.3'(i
Gence disindaki illerden gelmistir. Ogrenci ve ailelerinin %48.5'i tarim deneyimine sahiptir. Ogrencilerin
%79.5'i ADAU'yu isteyerek tercih etmis ve %70.1'i 6grenim bursu almaktadir. Ogrencilerin %17,3' tam
veya yarl zamanli olarak Ucretli calismakta, %35.5'i aileleriyle, %33.3'0 arkadaslariyla evde, %20.9'u
yurtta, %5.6’sI tek basina evde ve %4.7’si de akraba vb. gibi diger yerlerde kalmaktadir. Ogrencilerin
%74.7’si ingilizce, %12.2’si Rusga, %0.9'u Almanca, %0.9'u Fransizca ve %11.4'i de diger dilleri, bir
kismi da ikinci dil olarak Ruscayi bilmektedir. Genelde yabanci dil seviyelerinin yeterli olmadigi
soylenebilir. Burs, ailelerinden aldiklari harglik, ¢alisanlarin Ucretleri de dikkate alindiginda &grencilerin
ortalama aylik gelirleri 223.9 Manat (yaklagik 132 $) civarindadir. Son bir yilda ders kitaplari disinda
dgrencilerin okuduklari basili ve/veya dijital kitap sayisi ortalama 5.2 adettir. Ogrencilerin basili veya dijital
glnlik gazeteleri okuma egilimleri duslktir. Mezuniyet sonrasi kendi isini kurma istegi ylksektir.
Yurtdiginda veya tarim sektériinde calisma egilimleri bunu izlemektedir. Ogrencilerin ADAUda yiiksek
lisans yapma istegi dusuktur (Cizelge 2).

Gizelge 2.0grencilerin bazi kisisel 6zellikleri ve ortalamasi

Table 2. The average of certain personal characteristics among students

Ozellikler Sayi Ortalama Standart Sapma
Yas 233 18.4 1.328
Toplam aylik gelir/harglik (Manat) 221 223.9 122.12
Yabanci dil diizeyi* 236 2.8 0.834
Son bir yilda basili ve/veya dijital okunan kitap sayisi 215 5.2 5.417
Gunlik gazete (dijital/basili) okuma durumu** 235 2.0 0.987
Kendi isini kurma istegi** 233 4.0 1.094
Yurtdisinda calisma isteg@i** 231 3.7 1.173
Tarim sektoriinde galisma istegi** 232 3.6 1.128
ADAU'da ylksek lisans yapma istegi** 235 2.9 1.377

*Besli Likert 6lgegdi: 1:¢cok zayif 2: zayif 3: orta 4: iyi 5: ¢ok iyi
** Begli Likert élgegdi: 1:hi¢, 2: nadir, 3: belki, 4: olabilir, 5: kesinlikle

Ogrenciler akademik olarak gelismek, baska kiiltiirleri tanimak ve bu kiiltiirleri deneyimlemek igin
yurtdisinda lisansistii egitim yapmayi istemektedir. Ogrencilerin cinsiyetlerine goére béliimlerdeki sayilari
%1 seviyesinde istatistiksel olarak anlamlidir. Kadin 6grencilerin orani sirasiyla Bitki Koruma ve Tarim
Ekonomisi bolimlerinde, erkek dgrencilerin orani ise Tarim Makinalari ve Tarla Bitkileri bélimlerinde
yuksektir (Cizelge 3).
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Gizelge 3. Ogrencilerin baz kisisel dzelliklerinin bdliimlere gére karsilagtirimasi (Ki Kare Testi)

Table 3. Comparison of some personal characteristics of students by departments (Chi-Square Test)

Bitki Tarla Tarim Tarim
Koruma Bitkileri Ekonomisi Makinalari

Sayi (%) Sayi (%) Sayr (%) Sayr (%) Sayi (%)

Genel Kikare  Serbestlik P
Degeri Derecesi Degeri

Cinsiyet
Kadin 31 75.6 13 167 21 488 14 189 79 33.5
54.179** 3 0
Erkek 10 24 .4 65 833 22 512 60 811 157 66.5
Ailenin yasadigi il
Gence 11 26.2 20 260 20 455 14 194 65 27.7
- 9.5647* 3 0.02
Bagka il 31 73.8 57 740 24 545 58 806 170 72.3
Ogrenci veya ailesinin tarim deneyimi
Yok 27 65.9 28 364 21 477 44 620 120 51.5 13,813+ 3 0
Deneyimli 14 341 49 636 23 523 27 38.0 113 48.5 )
Burs alma durumu
Almiyor 6 14.3 17 227 29 674 18 243 70 29.9
36.759*** 3 0
Aliyor 36 85.7 58 773 14 326 56 75.7 164 70.1
iste iicretli calisma durumu
Calismiyor 40 95.2 61 792 38 864 57 77 196 82.7
7.344* 3 0.06
Calisiyor 2 4.8 16 208 6 136 17 230 4 17.3
ADAU'yu isteyerek tercih etme
istemeyerek 10 23.8 10 137 9 205 18 257 47 20.5
- 3.519 3 0.318
Isteyerek 32 76.2 63 863 35 795 52 743 182 79.5

Onem diizeyi: *** a <0,01; ** a <0,05; * a <0,1

Ailesi, Gence disinda yasayanlarin orani boliimlere gore anlamlidir. Tarim Makineleri, Tarla Bitkileri ve
Bitki Koruma bdlumlerinde dgrencilerin %70'inden fazlasinin ailesi Gence diginda ikamet etmektedir. Bu
oran, %54.4 ile Tarim Ekonomisi boliminde en disik olurken %80.4 ile Tarim Makinalari boliminde en
yiksek olmustur (Cizelge 3). Ogrenci ve ailesinin tarim deneyimleri béliimlere gére anlamli gikmigtir. Tarla
Bitkileri ve Tarim Ekonomi bolimlerindeki 6grencilerin ailelerinden ciftgilik yapanlarin orani diger bolimlerden
yiiksektir. Ogrenim bursu alma durumu bélimlere gére anlamlidir. Tarim Ekonomisi bélimiinde égrencilerin
burs alma egilimleri dustukken Bitki Koruma boliminde en yuksektir. Herhangi bir iste tcretli caligma egilimi
bélimlere gbre anlamli olup, Tarim Makineleri ve Tarla Bitkileri bolumundeki 6grencilerde tcretli calisma
orani diger bélimdekilere gore yiiksektir. Ogrencilerin ADAU'yu isteyerek tercih etme egilimleri ise béliimlere
gore anlamli degildir (Cizelge 3).

Ogrenciler; egitimin daha iyi olmasi, cift diploma programinin varlidi, yurtdisi ve uluslararasi firsatlar,
Turkiye'ye gidebilme, tarimi gelecedin meslegi olarak gorme, tarimi sevme, puaninin bu bélime yetmesi,
evine yakin olmasi, aile ve arkadaslarinin onerileri gibi nedenlerle ADAU’yu tercih etmiglerdir. Birden fazla
neden belirtenler oldugu igin cevap sayisi ankete katilan 6grenci (238 kisi) sayisindan fazladir (Cizelge 4).

Ogrencilerin ADAU'yu tercih etmelerinde etkili faktorler lojistik regresyon analizi ile belirlenmistir.
Modelde bagiml degisken fakiilteyi isteyerek ve istemeyerek secgenler olarak gruptan olusmustur. Tarimi
sevme, yurtdisina ve Turkiye'ye gidebilme firsatlari, egitimin iyi olmasi, Universiteye giris puani, fakultenin eve
yakinhdi bagimsiz degiskenleri olusturmustur. Tarimi sevme, yurtdigina ve Tirkiye'ye gidebilme firsatlari,
egitimin iyi olmasi istegi ADAU'yu tercih etme istegini arttirmistir. Universiteye giris puanin diisiikligi ADAU
istemeyerek de olsa tercih etmelerine yol a¢gmigtir. Ailesinin Gence’de olmasi veya evinin Universiteye
yakinhdi ADAU’yu tercih etmede anlamli etki yaratmamistir (Cizelge 5).

Ogrenciler daha iyi egitim almak, baska kiiltiileri tanimak ve yasamak igin yurtdisinda lisanstistii
egitim almayi arzulamaktadir. Tercih edilen Ulkelerin baginda Turkiye gelmektedir. Ogrencilerin %52.6's
Turkiye'de, %230 Almanya'da, %6.1'i Azerbaycan'da, %5.6'si Amerika Birlesik Devletlerinde, %4.1'i
Polonya’da ve %8.5'u diger Ulkelerde yiksek lisans yapmak istemektedir.
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Gizelge 4. Ogrencilerin ADAU'yu tercih etme nedenleri dagihimi (sayi ve pay)

Table 4. The distribution (number and percentage) of reasons for students choosing ADAU

ADAU’yu tercih nedeni Sayi Yizde (%)
Egitimin diger Universitelere gore daha iyi olmasi 97 20.0
Cift diploma programi olmasi 90 18.6
Yurtdigi ve uluslararasi firsatlar sunmasi 75 15.5
Turkiye'ye gidebilme firsati 69 14.2
Gelecegin meslegi olmasi ve iyi is imkanlari saglamasi 58 12.0
Tarimi sevmesi 36 7.4
Puaninin ADAU’ya/bu bélime yetmesi 26 5.4
Evine yakin olmasi 23 4.7
Aile ve arkadas onerileri 11 2.3
Toplam 485 100.0

Gizelge 5. Ogrencilerin ADAU’yu tercih etmelerinde etkili faktérler (Lojistik Regresyon Analizi)
Table 5. The influential factors in students choosing ADAU (Logistic Regression Analysis)

B S.E. Wald df  Sig. Exp (B)
Constant 1.193 0.151 62.292 1 0 3.298
Faktorler B S.E. Wald df Sig. Exp (B)
Constant 0.201 0.293 0.47 1 0.49 1.2
Tarimi sevme 2.877 1.079 711 1 0.01 17.8
Yurt digi firsatlar 1.924 0.509 14.30 1 0.00 6.9
Turkiye'ye gidebilme 1.271 0.457 7.73 1 0.01 3.6
Egitimin iyi olmasi 0.945 0.403 5.48 1 0.02 2.6
Puanin ADAU’ya yetmesi -2.158 0.551 15.35 1 0.00 0.2
Eve yakin olmasi 0.793 0.677 1.37 1 0.24 2.2
-2 Loglikelihood ~ Cox&Snell R Square  Nagelkerke R Square ~ Hosmerand  Chi- & Sig.
Lemeshow square
197.406 0.244 0.368 Test 6.26 7 0.51

Ogrencilerin Giinliik Faaliyetleri ve Ayirdiklari Zaman

Gunluk faaliyetleri icinde uykuya ortalama 6.7 saat ayiran 6grencilerin Universitedeki ders ve
laboratuvar ¢alismalarina 3.3 saat; internet ve sosyal medyaya 3 saat; ddevler i¢in evde/yurtta 2.3 saat;
kurs, konferans gibi kisisel gelisim ¢abalarina 1.4 saat; eglenceye 1.4 saat zaman ayirdiklari anlagiimigtir.
Ucretli calisan 6grenciler giinde ayrica 1.2 saatlerini iste gegirmektedir. Kitap okumaya ayrilan zaman
glinde ortalama 1.1 saattir. Ayni sekilde kafeterya/kantin gibi mekanlarda gegirilen zaman da ortalama 1.1
saattir. Ogrenciler Universite ile ikamet ettikleri yer arasinda ulasima 0.9 saat (54 dakika) harcamaktadir.
Giinde kiitiiphanede 0.8 saat (48 dakika) ve TV izlemeye de 24 dakika ayirmaktadirlar. Ogrenciler spor,
hobi vb. faaliyetlere 42 dakika harcamaktadir (Cizelge 6).

Boliimlere gore égrencilerin bazi ginliik faaliyetlere ayirdiklari siire farklidir. Universitede dersler
ve laboratuvar ¢alismalari i¢in Bitki Koruma boéliminde, Universite disinda evde veya yurtta ddevler/
projeler icin Bitki Koruma ve Tarim Ekonomisi bélimlerinde, kutliphanede gegcirilen zaman Bitki Koruma
béliminde diger bolimlerden daha fazladir. Kisisel gelisim icin harcanan zaman (kurslar, konferanslar
vb.) Bitki Koruma ve Tarim Ekonomisi bdlimlerinde yiksekken; ders disi kitap (basili/dijital) vb. okumak
icin harcanan zaman Bitki Koruma ve Tarim Makineleri bolimlerinde, internette gegirilen zaman (telefon,
bilgisayar, sosyal medya dahil) Tarla Bitkileri bélimiinde fazladir. iste calisanlarin, giinliik mesai saati
Tarnim Makineleri bolimiinde yuksektir (Cizelge 7).
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Gizelge 6. Ogrencilerin giinliik faaliyetleri ve saat olarak ayirdiklari ortalama siire (saat)
Table 6. Students’ daily activities and the average time allocated in hours

Giinliik faaliyetlere ayirdiklari siire (saat) Sayi Ortalama Saat  Standart Sapma
Uyku 238 6.7 1.88
Universitede dersler ve laboratuvar galismalari 238 3.3 1.93
internette gecirilen zaman (cep telefonu, bilgisayar, sosyal medya) 238 3.0 218
Universite disinda evde veya yurtta 6devler/projeler 238 2.3 1.31
Kisisel gelisim (kurslar, konferanslar vb.) 238 14 1.31
Eglence, sinema, tiyatro vb. aktiviteler 238 1.2 1.14
Calisanlarin iste gegirdikleri siire 238 1.2 2.36
Dersler disindaki kitap (basili/dijital) vb. okumak 238 1.1 1.25
Kafeteryada (sohbet etmek vb. amagcla) zaman gegirmek 238 1.1 0.91
Universite ev/yurt vb. ulasim siiresi 238 0.9 1.10
Kutiphanede gegirilen sure 238 0.8 0.93
TV izleme suresi 238 0.4 0.78
Diger aktiviteler (spor, hobi vb.) 238 0.7 1.31
Toplam 238 24.0 1.29
Cizelge 7. Bolumlere goére gunlik faaliyet surelerinin karsilastiriimasi (Kruskal Wallis Testi)
Table 7. Comparison of daily activity durations by departments (Kruskal-Wallis Test)
Faaliyetler Bolim Sayi Sira ortalama  Ki Kare Degeri Serbestlik Derecesi P Degeri
Bitki Koruma 42 153.2
Universitede dersler Tarla Bitkileri 78 107.5
ve laboratuvar Tarim Ekonomisi 44 119.9 13.195*** 3 0.00
galismalari Tarim Makineleri 74 112.6
Genel 238
Bitki Koruma 42 142.9
Universite disinda Tarla Bitkileri 78 123.5
evde veya yurtta Tarim Ekonomisi 44 129.1 14.479*** 3 0.00
Gdevler/projeler Tarim Makineleri 74 96.2
Genel 238
Bitki Koruma 42 145.1
. Tarla Bitkileri 78 105.2
Kiittphanede Tanm Ekonomisi 44 119.4 9.778™ 3 0.02
gegirilen zaman - -
Tarim Makineleri 74 120.1
Genel 238
Bitki Koruma 42 138.2
Kisisel gelisim icin Tarla Bitkileri 78 112.1
zaman (kurslar, Tarim Ekonomisi 44 134.1 8.103** 3 0.04
konferanslar vb.) Tarim Makineleri 74 108.1
Genel 238
Bitki Koruma 42 146.0
Dersler disindaki Tarla Bitkileri 78 112.5
kitap (basil/dijital) Tarim Ekonomisi 44 105.8 8.913* 3 0.03
vb. okumak Tarim Makineleri 74 119.9
Genel 238
) Bitki Koruma 42 99.9
Internette gegirilen  “T513 Bitkileri 78 132.8
zaman (telefon, o0 Eyonomisi 44 108.6 7.61% 3 0.05
bilgisayar, sosyal - -
medya dahil) Tarim Makineleri 74 123.0
Genel 238
Bitki Koruma 42 98.8
|§te §a||$an|ar|n, Tarla Bitkileri 78 122.9
glnlik calisma Tarim Ekonomisi 44 124.8 7.141* 3 0.06
(mesai) saati Tarim Makineleri 74 124.4
Genel 238

Onem diizeyi: *** a <0,01; ** a <0,05; * a <0, 1
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Birinci siniftaki 6grenciler daha fazla uyumakta; ikinci siniftaki 6grenciler evde veya yurtta 6devler/
projeler icin daha ¢ok zaman harcamaktadir. Birinci sinif 6égrencileri kiitiphanede daha ¢ok zaman
gecirmekte ve kisisel gelisime (kurslar, konferanslar vb.) daha fazla zaman harcamaktadirlar. Uglincii
siniftaki égrenciler ise digerlerine gére daha fazla TV izlemektedir (Cizelge 8). Ogrencilerin siniflari

ilerledikce akademik ve kisisel gelismeye ayirdiklari zamanin azalmasi disundiricidar.

Cizelge 8. Siniflara gore gunlik faaliyet strelerinin karsilastiriimasi (Kruskal Wallis Testi)

Table 8. Comparison of daily activity durations by grades (Kruskal-Wallis Test)

Faaliyetler Sinif Sayi Sira ortalama Ki Kare Degeri  Serbestlik Derecesi P Degeri
Birinci 105 125.2
Gilinde kag saat ikinci 67 126.2 4.875% 9 0.08
uydugu Ugiinci 66 103.6 ' ’
Genel 238
Evde veya yurtta !Bi'rim.:i 105 130.3
ddevler/ projeler icin _lkinci 67 111.5 .
ne kadar zaman Ugiincii 66 110.3 4.68 2 0.09
harcadigi (saat) Genel 238
Birinci 105 134.2
Kiitiiphanede ikinci 67 110.2
n = 9.445* 2 0.01
gegirilen zaman Uglncl 66 105.3
Genel 238
Kigisel gelisim igin !Bi'rim.:i 105 107.3
(kurslar, Ikinci 67 126.8 6116 9 0.04
konferanslar vb.) Ugiincii 66 1315 ’ '
harcanan zaman Genel 238
Birinci 105 133.5
Giinde kag saat TV _ikinci 67 108.2
. - = 13.528*** 2 0
izlendigi Uglincii 66 108.7
Genel 238

Onem diizeyi: *** a <0,01; ** a <0,05; * a <0,1

Ogrencilerin Akademik Gevreleri ile Etkilegsimleri

Ogrencilerin gevreleriyle iletisim aligkanliklar sosyal 6grenme olan inovasyon siireci (Boyaci, 2018)
icin kazanilmasi gereken énemli bir beceridir. Ogrencilerin tniversitedeki etkilesimleri orta diizeydedir.
Cogunlukla 6grenciler ddevler ve calismalara katilma egilimi ile akademik ve sosyal konularda arkadas
cevreleriyle konusup-tartismaya isteklidirler. Ogrenciler bolimlerde ve Universitede kisisel gelisimle ilgili

etkinliklerin yeterli olmadigini dile getirmislerdir (Cizelge 9).

Gizelge 9. Ogrencilerin akademik yasamda gevreleri ile etkilesimleri

Table 9. Interaction of students with their environment in academic life

Cevreleri ile etkilesimleri* Sayr Ortalama Standart Sapma
Boélumdeki 6devlere/galismalara katilmaya istekliyim 235 3.9 0.909
Universitemizdeki bilimsel toplanti ve etkinlikler yeterlidir 233 3.5 1.189
Arkadaslarimla bilimsel konularda konusurum/tartigirim 236 3.4 1.015
Universitemizdeki sosyal ve killtiirel etkinlikler yeterlidir 234 3.4 1.249
Arkadaslarimla sosyal kiltirel konularda konusurum/tartisirim 235 3.3 1.061
Universitemizdeki sportif etkinlikler yeterlidir 234 3.2 1.239
Arkadaslarimla glncel/siyasi konularda konusurum/tartigirm 234 3.1 1.160
Universitemizde kisisel gelisme etkinlikleri yeterlidir 231 3.1 1.180
Boélumde kisisel gelisme toplantilari ve etkinlikleri yeterlidir 233 3.0 1.178

* Begsli Likert élgegi: 1:hi¢, 2: nadir, 3: kismen, 4: genellikle, 5: daima
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Ders igerikleri ve iglenisi ile ilgili Diigiinceler

Ogrenciler derslerde kullanilan Tirkgeyi anlasilir, ders sirelerini yeterli, ders amag ve igeriklerinin
net tanimlandigini diistinmektedir. Kullanilan teknik/akademik dili anlasilir, derslerin igeriklerini ve iglenis
seklini tatmin edici, sinav ve degerlendirmelerinde objektif olduguna inanmaktadirlar. Ayrica, derslerde
uygulamalara yer verildigi, derslerin Ulke tarimsal yapisina ve tarim sektérine uyumlu oldudunu
disunmektedirler. Ders materyallerini genel olarak yeterli bulmaktadirlar. Bununla birlikte 6grenciler
laboratuvar ve uygulama calismalarini, ekip becerilerinin gelistiriimesini, derslerin ilgi ¢ekiciligini, is
yasamina uygunlugunun arttirmasini, kisaltimasini istemektedirler. Ogrenciler laboratuvar olanaklarini
kismen yeterli bulurken, derslerin pek kolay olmadigini disinmektedir. Ogrenciler 6zellikle ders
surelerinin (80 dakikanin) uzun ve uygulamalarin yetersiz oldugunu sdylemislerdir (Cizelge 10). Bitki
Koruma boélumindeki 6grenciler derslerin is yasamina uygun oldugunu, sinav ve degerlendirmelerin
objektif yapildigini daha fazla distinmektedirler (Cizelge 11).

Gizelge 10. Ogrencilerin ders igerikleri ve islenisi ile ilgili diisiinceleri

Table 10. Students' thoughts on course content and delivery

Dersler igerikleri ve iglenigleri ile ilgili diisiinceler* Sayi Ortalama Standart Sapma
Derslerde kullanilan Tirkge anlasilir 235 4.5 0.792
Derslere ayrilan zaman yeterlidir 231 4.3 0.993
Derslerin amaglari ve igerikleri net tanimlanmistir 235 4.2 0.929
Derslerde kullanilan teknik/akademik dil anlagilir 235 4.2 0.908
Derslerin igerikleri tatmin edicidir 233 4.1 0.855
Derslerin islenis sekli tatmin edicidir 234 4.1 0.981
Sinavlar ve degerlendirmeler objektif yapilir 233 4.1 0.934
Derslerde uygulamalara yer verilmektedir 232 4.0 1.040
Ders icerikleri Glkenin tarimsal yapisi ile uyumludur 234 4.0 1.017
Ders icerikleri Glkenin tarim sektérine uyumludur 233 4.0 0.940
Ders materyalleri yeterlidir 233 4.0 0.951
Derslerde laboratuvar ve uygulama c¢alismalari yeterlidir 235 3.8 1.206
Universitede ekip olma (ortak is yapma) becerimiz gelisir 231 3.7 1.079
Dersler ilgi gekicidir 233 3.7 1.063
Dersler is yasamina uygundur 235 3.6 1.158
Ders strelerinin 80 dakika olmasi uygundur 233 3.5 1.463
Universitemizde laboratuvar olanaklari yeterlidir 235 3.5 1.199
Dersler kolaydir 234 29 1.228

* Besli Likert 6lgedi: 1:hig, 2: nadir, 3: kismen, 4: genellikle, 5: daima

Cizelge 11. Bolimlere gore egitim igerikleri ve islenisi ile ilgili dislnceleri (Kruskal Wallis Testi)

Table 11. Comparison of thoughts on educational content and delivery by departments (Kruskal-Wallis Test)

igerik ve iglenig Bolim Sayr  Siraortalama KiKare Degeri  Serbestlik Derecesi P Degeri
Bitki Koruma 41 139.8
Tarla Bitkileri 77 114.5

Dersler is yasamina uygundur Tarim Ekonomisi 44 105.8 6.276* 3 0.09
Tarim Makineleri 73 116.8
Genel 235
Bitki Koruma 41 130.3
Tarla Bitkileri 75 122.7

Sinavlar ve degerlendirmeler

L Tarim Ekonomisi 44 126.6 10.054** 3 0.02
objektif yapilir
Tarim Makineleri 73 97.9
Genel 233

Onem diizeyi: ** a <0,05; * a <0,1
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Siniflara goére ders icerik ve iglenigleri hakkindaki goérusler farklidir. Birinci sinif 6grencileri Turkiye
Turkgesinin anlasilirigi disindaki konularda diger 6grencilere gore daha olumludur. Sinif yikseldikge
Turkgenin anlasilirig artarken, derslerin zorlastigi ve ilgi gekiciliginin azaldigi distnulmektedir (Cizelge 12).

Ogrencilerin ders igerikleri ve islenisi ile ilgili 18 ifade gruplandiriimak (izere faktdr analizine tabi
tutulmustur. Analiz sonucuna goére “ders igerigi ve olanaklarin yeterliligi” ve “derslerin iglenis sekli” olarak
iki faktdor grubu elde edilmistir (Cizelge 13). Ogrencilerin derslerle ilgili ifadeleri gruplandirilarak, elde
edilen faktér gruplan diger analizlerde kullaniimistir.

Cizelge 12. Siniflara gore ders icerikleri ve islenisi ile ilgili distinceleri (Kruskal Wallis Testi)

Table 12. Comparison of thoughts on course content and delivery by grades (Kruskal-Wallis Test)

igerik ve iglenis Sinif Sayl Siraortalama KiKare Degeri  Serbestlik Derecesi P Degeri
Birinci 103 125.9
ikinci 63 102.1
Derslgrfe ayrilan zaman — 6.261* 2 0.04
yeterlidir Uglinci 65 113.8
Genel 231
Birinci 103 139.9
i imi i ikinci 65 88.5
Ders surelerinin 80 dakika - 26.183%* 2 0
olmasi uygundur Uglnci 65 109.1
Genel 233
Birinci 104 128.8
i ikinci 66 104.6
Dersler is yasamina — 5.779* 2 0.06
uygundur Uglincu 65 114.3
Genel 235
Birinci 104 142.4
Derslerde laboratuvar ve ikinci 66 104.1
uygulama galigmalari —— 26.921*** 2 0
yeterlidir UQUnCU 65 93.2
Genel 235
Birinci 104 140.9
Ui itemi ikinci 66 94.1
Unlversnemlzde_ Igboratuvar Sl 23 5o** 2 0
olanaklari yeterlidir Uglincii 65 105.7
Genel 235
Birinci 104 97.1
0 ikinci 66 127.2
Derslerde kullanilan Tirkge — 27 295 2 0
anlasilir Uglnci 65 142.2
Genel 235
Birinci 104 128.5
ikinci 66 124.3
Dersler kolaydir — 12.707*** 2 0
Uglinci 64 92.7
Genel 234
Birinci 103 129.6
L ikinci 65 118.1
Dersler ilgi gekicidir ——— 10.912*** 2 0
Uglinci 65 95.9
Genel 233

Onem diizeyi: *** a <0,01; ** a <0,05; * a <0, 1
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Cizelge 13. Ders icgerigdi ve olanaklar ile islenisi hakkindaki diistincelerin gruplanmasi, Faktor Analizi

Table 13. Grouping of thoughts on course content, facilities, and delivery through Factor Analysis

Faktdr Adi Soru ifadesi XS.‘?TZ{. Faktortin (/f;/‘j;k'ay'c"'g' Giivenilirlik
Derslerde laboratuvar ve uygulamalar yeterlidir 0.828
Universitemizde laboratuvar olanaklari yeterlidir 0.753
o Derslerde uygulamalara yer verilmektedir 0.615
32:15352?31' )\//:terliligi Ders materyalleri yeterlidir 0.540 32.87 0.768
Derslerin iglenis sekli tatmin edicidir 0.522
Dersler is yasamina uygundur 0.496
Ders igerikleri lilkemiz tarim sektdriine uyumludur 0.489
Dersler ilgi gekicidir 0.350
Derslerde kullanilan Tirkge anlasilir 0.730
) ) ) Derslerde kullanilan teknik/akademik dil anlagilir 0.702 13.04 0.672
Ders iglenis sekli - - —
Sinavlar ve degerlendirmeler objektif yapilir 0.696
Derslerin amaglari ve igerikleri net tanimlanmistir 0.564
Toplam 45.90
Kaiser-Meyer-Olkin Olgek Degerliligi 0.771 . ) . Ki Kare 733.301
Serbestlik Derecesi 66 Bartlett Kiresellik Test P Degeri 0

Muallimler ve Becerileri ile ilgili Goriigler

Ogrencilerin muallimlerle ilgili dislnceleri genelde olumludur (Cizelge 14). Ogrencilere gére
muallimlerin davraniglari, érnek olmalari, dersleri isleyis sekilleri, 6grencileriyle iligkileri gugluadar.
Ogrenciler cift diploma programinda egitim veren Ege Universitesi muallimlerinin bilgi ve ders igleyisini
yeterli, 6grenciye tavir ve davranislarini da olumlu bulmaktadir. Faktér analizi sonucu olusan faktdr grubu
genel fikir vermek lzere siniflara gore karsilastirilmistir. Derslerin igerigi ve olanaklarin yeterliligi siniflara
gore farklidir ve Ust siniflara gecildikge yeterlilik diizeyi azalmaktadir (Cizelge 15).

Cizelge 14. Siniflara gére derslerin igerigi ve olanaklarin yeterliligi (Kruskal Wallis Testi)

Table 14. Adequacy of course content and facilities by grades (Kruskal-Wallis Test)

Derslerin igerigi ve

olanaklarin
yeterliligi

Sinif Sayi Sira Ortalama  Ki Kare Degeri  Serbestlik Derecesi P Degeri
Birinci 103 139.5

ikinci 66 103.3

- IrT.CI - 19.838*** 2 0
Uglincu 65 97.1

Toplam 234

Onem diizeyi: *** a <0,01

Gizelge 15. Ogrencilerin muallimler ve becerileri ile ilgili diisiinceleri

Table 15. Students' thoughts on instructors and their skills

Muallimler ve becerileri*

Sayi Ortalama Standart Sapma

Muallimler davranislariyla bize 6rnek olmaktadir 234 4.4 0.819
Muallimler dersleri anlasilir sekilde anlatmaktadir 234 4.3 0.828
Muallimler modern teknoloji ve metotlari kullanmaktadir 234 4.2 0.914
Muallimler derslerde 6gdrencilerin dikkatini cekerler 235 4.2 0.840
Muallimler 6grencilerin derslere katihmini tesvik eder 234 4.2 0.944
Muallimlerle iletisimimiz glgludur 234 4.1 1.002
Muallimler/dersler yenilikgi fikirler/beceriler kazandirir 233 4.1 0.969
Muallim derslerde 6zgur tartisma ortami yaratmaktadir 234 3.8 1.092

* Begsli Likert élgegi: 1:hi¢, 2: nadir, 3: kismen, 4: genellikle, 5: daima
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Ogrencilerin muallimlerle ilgili diisiinceleri bélimlere gére farklidir. Tarim Ekonomisi bélimiinde
muallimlerin 6grencilere 6érnek olma dizeyleri ve dersleri anlasilir sekilde vermeleri diger bolimlere goére
daha ylUksek ¢cikmistir. Bitki Koruma bélumundeki 6grenciler kendilerine muallimlerin ve derslerin yenilikgi
fikirler ve beceriler kazandirdigina daha fazla inanmaktadir (Cizelge 16).

Cizelge 16. Bolimlere gore muallimler ve becerileri ile ilgili distnceler (Kruskal Wallis Testi)

Table 16. Comparison of thoughts on instructors and their skills by departments (Kruskal-Wallis Test)

Muallim becerileri Bolim Sayi Sira Ortalama  Ki Kare Degeri  Serbestlik Derecesi P degeri
Bitki Koruma 40 114.5
Muallimler 6grencilerin _Tarla Bitkileri ” 106.9
derslere katilimini Tarim Ekonomisi 44 141.1 8.561** 3 0.03
tesvik eder Tanim Makineleri 73 116.1
Genel 234
Bitki Koruma 40 124.9
Muallimlerle Tarla Bitkileri 77 101.5
ogrencilerin iletigimi Tarim Ekonomisi 44 134.9 8.9** 3 0.03
gugludar Tarim Makineleri 73 119.7
Genel 234
Bitki Koruma 40 138.9
Muallimler/ dersler Tarla Bitkileri 77 115.8
%Ei?llgl:geceriler Tarim Ekonomisi 44 120.3 7.903* 3 0.04
kazandirir Tarim Makineleri 72 104.1
Genel 233

Onem diizeyi: ** a <0,05

Siniflara gbére de muallim davranislarn ve ders isleyisleri hakkindaki 6grenci gorugsleri farkhdir.
Muallimlerin davraniglari ile 6rnek olmalari birinci sinif; derslerin anlasilir islenmesi ise ikinci sinif
dgrencilerinde daha yiiksek ¢ikmistir (Cizelge 17). Ogrencilerin muallimlerle ilgili distinceleri faktoér analizi
ile gruplandinidiginda ifadeler “muallim becerileri” adi altinda tek faktor grubunda toplanmistir (Cizelge 18).

Ogrencilerin ADAU’dan Memnuniyet Egilimi

Ogrenciler ADAU’da cift diploma programindan aldiklari egitimden genelde memnun olduklarin,
diger Universitelere gére ADAUda daha iyi egitim verildigini beyan etmislerdir. Bu nedenle de
arkadaslarina ADAU’yu o6nerebileceklerini sdylemislerdir (Cizelge 19). Boélimlere goére memnuniyet
dizeyleri farkhdir. Bitki Koruma bélimu ogrencileri diger bélimlere gére ADAU’dan daha memnundur. Bu
ddrenciler diger Universitelere gore egitimin daha iyi olduguna inanmakta ve ADAU’yu arkadaslarina daha
fazla dnermektedirler (Cizelge 20).

Cizelge 17. Siniflara gére muallimler ve becerileri ile ilgili distnceler (Kruskal Wallis Testi)

Table 17. Comparison of thoughts on instructors and their skills by grades (Kruskal-Wallis Test)

Muallim becerileri Sinif Sayi Sira ortalama  Ki Kare degeri  Serbestlik Derecesi P degeri
Birinci 103 129.8
Muallimler davraniglariyla égrencilere ikinci 66 103.7 "
ornek olmaktadir Ucgiincii 65 1121 8.346 2 0.02
Genel 234
Birinci 104 113.9
Muallimler dersleri anlasilir sekilde |.|.<II'?.CI _ 65 135.6 8.443% 2 0.01
vermektedir Ugiincu 65 105.1
Genel 234

Onem diizeyi: ** a <0,05
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Cizelge 18. Muallimlerin becerileri ile ilgili distncelerin gruplandiriimasi (Faktér Analizi)

Table 18. Grouping of thoughts on instructors' skills through Factor Analysis

Faktor Adi Soru Ifadesi Faktor Agirhgr  Faktérin Agiklayicihgr (%) Guvenilirlik
Muallimler dersleri anlasilir sekilde vermektedir 0.795
Muallimler derslere katilimi tesvik ederler 0.766
Muallimler derslerde 6grencilerin dikkatini gekerler 0.754

. . Muallimlerle iletisimimiz guglidur 0.721 53.975 0.853
Muallim becerileri — -
Dersler yenilikgi fikirler/beceriler kazandirir 0.721
Muallim derslerde 6zgir tartigma ortami yaratir 0.716
Muallimler modern teknoloji ve metotlari kullanir 0.662
Toplam 53.975
Kaiser-Meyer-Olkin Olgek gegerliligi 0.881 . . . Ki Kare 600.209
Bartlett Kiiresellik Testi —
Sd 21 P Degeri 0

Gizelge 19. Ogrencilerin ADAU’dan memnuniyet egilimleri

Table 19. Satisfaction trends among students at ADAU

ADAU’dan memnuniyet egilimi Sayi Ortalama Standart Sapma
ADAU’daki egitimden memnuniyet 234 4.3 0.954
Baska universitelere gore daha iyi egitim aldigina inang 235 4.2 0.966
Arkadaslarina ADAU’yu 6nerme 234 4.2 1.006

* Begli Likert 6lgegi: 1:hi¢, 2: nadir, 3: kismen, 4: genellikle, 5: daima

Cizelge 20. Bolimlere gére ADAU’dan memnuiyet egilimi (Kruskal Wallis Testi)
Table 20. Satisfaction trends at ADAU by departments (Kruskal-Wallis Test)

Memnuniyet Bolum Sayi Sira ortalama  Ki Kare Degeri  Serbestlik Derecesi P Degeri
Bitki Koruma 41 131.6
o Tarla Bitkileri 77 124.7
ﬁgﬁqﬂgﬁ;‘e‘fgﬁg‘;ﬁ” Tarim Ekonomisi 44 104.7 6.517* 3 0.08
Tarim Makineleri 72 109.5
Genel 234
Bitki Koruma 41 137.7
o ] B Tarla Bitkileri 77 106.2
sfzg?‘ti“mng’l‘;fg'fﬂzfc?°re daha “rorim Ekonomisi 44 123.8 7.266* 3 0.06
Tarim Makineleri 73 115.7
Genel 235
Bitki Koruma 41 141.3
o Tarla Bitkileri 76 110.6
Qgi‘“argf‘s'a””a ADAUYu Gnerme 1 Ekonomisi 44 107.1 8.328" 3 0.04
Tarim Makineleri 73 117.4
Genel 234

Onem diizeyi: ** a <0,05; * a <0,1

Siniflara gére memnuniyet egilimleri degismektedir. Birinci sinif 6grencileri ADAU'da egitim
almaktan daha memnundur, ADAU’yu arkadaglarina daha ¢ok énermektedirler. Ust siniflara gegildikge
memnuniyetin azaldigi gértlmustir (Cizelge 21).

Ogrencilerin ADAU’da egitim almaktan memnun olma diizeyleri diisiik ve yiiksek seklinde iki gruba
ayrilan bagimli degisken; ADAU’yu tercih etme sekli (isteyerek ve istemeyerek), muallim becerileri ile ders
icerik ve olanaklarinin yeterliligi, ders islenis sekli bagimsiz degiskenler olarak alinmistir. ADAU’yu isteyerek
secmis olma, memnuniyet dizeyini en ¢ok arttiran faktér olmustur. Muallim becerileri, ders igerik ve
olanaklarin yeterlilikleri ile ders islenis sekilleri memnuniyeti yikselten diger faktorlerdir (Cizelge 22).
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Cizelge 21. Siniflara gére ADAU’dan memnuiyet egilimi (Kruskal Wallis Testi)
Table 21. Satisfaction trends at ADAU by grades (Kruskal-Wallis Test)

Memnuniyet egilimi Sinif Sayl Siraortalama KiKare Degeri  Serbestlik Derecesi P Degeri
Birinci 104 129.2
N ) ikinci 66 106.9
ADAU’daki egitimden memnuniyet ——— 6.993** 2 0.03
Uglincl 64 109.4
Genel 234
Birinci 104 130.1
'yu 8 ikinci 65 116.6
Arkadaslarina ADAU’yu 6nerme ! |n"0| _ 10.594* 2 0.01
durumu Ugiinci 65 98.4
Genel 234

Onem diizeyi: ** a <0,05

Cizelge 22. ADAU'dan memnuiyet diizeyini etkileyen faktorler (Lojistik Regresyon Analizi)

Table 22. Factors influencing the level of satisfaction at ADAU (Logistic Regression Analysis)

B S.E. Wald df Sig. Exp (B)
Constant 1.533 0.172 79.299 1 0 4.634
Faktorler B S.E. Wald df Sig. Exp (B)
Constant -7.686 1.621 22.484 1 0.000 0
ADAU'yu tercih etme sekli 1.574 0.424 13.767 1 0.000 4.824
Muallimlerin becerileri 0.152 0.052 8.61 1 0.003 1.164
Ders icerik ve olanak yeterliligi 0.126 0.053 5.67 1 0.017 1.135
Ders islenis sekli 0.233 0.074 6.19 1 0.041 1.102

Loglik-ezlihood Cox&Snell R Square  Nagelkerke R Square Hosmerand Chi-square df Sig.
Lemeshow Test
160.186 0.215 0.353 10.547 8 0.229

Ogrencilerin ADAU’dan Beklentileri

Ogrenci beklentileri, yapiimasi gerekenlerin tanimlanmasinda énemli bir rehber oldugu gibi
ogrencilerin Universite stratejilerinin tanimlanmasinda ve isleyisinde aktif yer almalari anlamina da
gelmektedir. Bu klltiri kazanan dgrencilerin meslek yasamlarinda ve kirsal kalkinma ¢alismalarinda da
katilimci felsefeleri benimsemeleri kolaylasacaktir. Ogrencilerin yaklasik %30’u herhangi bir beklenti
belitmemislerdir. Bu gruptakilerin ADAU’daki egitimden genelde memnun olduklar sdylenebilir.
Beklentilerini agiklayanlar ise; laboratuvar ve uygulama ¢alismalarinin arttirimasini, altyapi olanaklarinin
iyilestirilmesini, ders sirelerinin kisaltiimasini ve teneffiis strelerinin uzatiimasini se¢meli ders sayilarinin,
staj olanaklarinin, sosyal-kiltiirel ve sportif etkinlikler ile kigisel gelisim programlarinin arttinimasini
istemektedir. Hocalarla daha saglikli iletisim kurulmasi ve 6grenci fikirlerinin dikkate alinmasi égrencilerin
beklentilerindendir. Dislk dizeyde olsa da yemek kalitesinin iyilestiriimesi, uluslararasi is birliklerinin
cesitlenmesi konulari da 6grenci talepleri arasindadir.

TARTISMA ve SONUG

Cift diploma programi Universiteler agisindan mevcut olanaklari ve karsilikl etkilesimi giclendirmek,
yeni firsatlar yaratmak, yeni 6grencilere ulagsmak, 6gretim elemani-6grenci-bilgi ve program gesitliligini
arttirmak, prestij saglamak, egitim olanak ve igerikleri i¢in ek kullanimlar tesis etmek, Universiteler arasinda
is birligini arttirrken mifredatin uluslararasilagsmasini ve surdurdlebilirligini gelistirmek, egitim pazarinda
rekabet glcu gibi beceriler kazandirirken, 6gretim elemani ve &grenciler igin kiltUrlerarasi deneyimi,
o0grenme-0gretme sureglerinde yeni firsatlar sunmaktadir. Uluslararasi odakli yeni dersler agmak, istihdam
beceri ve firsatlarini gelistirmek, ¢cevrimici kaynaklara 7/24 ulasabilmek ve yabanci dil becerilerini gelistirmek
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Azerbaycan Devlet Tarim Universitesi ve Ege Universitesi Ziraat Fakiiltesi Cift Diploma Programi égrencilerinin programi ve egitimi
degerlendirmeleri

gibi katkilar saglamaktadir (Sengiil ve Serpil, 2018). Ege Universitesi Ziraat Fakiiltesi ile Azerbaycan Devlet
Tarim Universitesi arasinda imzalanan cift diploma programi ile anilan bu yararlarin blyik oranda
saglandigi gortlmektedir. Cift diploma programindan faydalanan ADAU 6grencilerinin programdan ve egitim
veren muallimlerden memnun olduklari ve bunun sonucu olarak da programi ve Universitelerini bagkalarina
tavsiye edebilecekleri belilenmigtir.

ADAU d&grencilerinin  beklentileri laboratuvar ve uygulama derslerinin arttinimasi, derslik ve
laboratuvar altyapisinin iyilestiriimesi, ders silrelerinin (80 dakikanin) kisaltiimasi, tenefflis stliresinin
uzatiimasi, seg¢meli derslerin arttirlmasi, kigisel gelisimleri icin sosyal ve kultirel etkinliklerin
cesitlendiriimesi seklinde 6zetlenebilir. Cift diploma programindaki muallimlerle iletisimin daha kolay ve
daha fazla oldugunu disinmelerine ragmen, Ogrenciler hocalarla daha gugli iletisim kurmak
istemektedirler. Universitede fikirlerinin dikkate alinmasi égrencilerin diger beklentileridir.

Cift diploma programindan elde edilen sonuglar, programin gelistirimesi ve surdurdlebilirligi
yaninda, Uulkelerin bolgesel gi¢ olmalarinda 6nemli aktér olan Universitelere rehberlik etmesi de
beklenmektedir. Ozellikle, genis bir cografyaya yayilmis, ekonomik ve politik potansiyele sahip Tirk
Dunyasi’nda egitim i birliklerinin gu¢clenmesindeki katkilari unutulmamaldir.

Veri Kullanilabilirligi
Veriler kisisel verilerin korunmasi nedeniyle gizli tutulmaktadir.
Yazar Katkilari

Calismanin konsepti ve tasarimi: MB, GBO, LQ; érnek toplama: MB, GBO, LQ; verilerin analizi ve
yorumlanmasi: MB, GBO, LQ; istatistiksel analiz: MB, GBO; gérsellestirme: MB, GBO; makalenin yazimi: MB,
GBO, LQ.
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	Anahtar sözcükler: Çiftçi memnuniyeti, devlet desteği, İzmir, tarımsal danışmanlık hizmetleri, tarımsal yayım
	Tarım ekonomik, sosyal ve çevresel boyutlarıyla, toplumun bütün kesimlerini yakından ilgilendiren bir sektör olup ülkelerin kalkınmasında önemli rol oynamaktadır. Küreselleşen ekonomik sistemle rekabet gücü artan, hızla değişen pazar şartları, tarım s...
	Türkiye’de Tarımsal Yayım kavramı ilk kez 1938 yılında toplanan “Birinci Köy ve Ziraat Kalkınma Kongresinde” literatüre geçmiştir (Boyacı, 1996). Türkiye’de yayımın 1943 yılında Ankara, Eskişehir ve Manisa illerinde başlanan örgütlenme, ülke genelinde...
	Tarımsal ürünlerin daha kaliteli olmasının beklenmesi ve tarım ürünlerine olan talebin her geçen gün artması danışmanlara olan ihtiyacı artırmaktadır. Hızlı bilgi akışı ve geri besleme, etkin ve yerinde kontrol, arz ve talebe göre yönlendirme, üretimi...
	Bu araştırmada İzmir ilinde tarımsal danışmanlık hizmetlerinin işleyişi incelenmektedir. Danışmanlık hizmeti alan çiftçilerin kişisel ve işletme özellikleri, danışmanlarla iletişimleri, danışmanlık hizmetlerinden memnuniyet düzeyleri gibi konuların be...
	Araştırmanın birincil verileri anket çalışmasıyla derlenmiştir. İzmir İl Tarım ve Orman Müdürlüğü kayıtlarına göre (2022) ilde 710 çiftçi danışmanlık hizmeti almaktadır (Anonymous, 2022a).Bu çiftçilerden oransal örnekleme yöntemi (%6 hata payı; %90 gü...
	n = Örnek hacmi
	N = Danışmanlık Hizmeti Alan Çiftçi Sayısı
	p = Örneğe Girecek Çiftçilerin Oranı
	=  Varyans
	Tarımsal danışmanlık hizmeti alan çiftçiler ilçelerdeki paylarına göre dağıtılmıştır. Görüşülecek çiftçiler tesadüfen belirlenmiş olup Bayındır, Çiğli ve Kınık ilçelerinden örnek hacmine giren çiftçi olmamıştır (Çizelge 1).
	Çizelge 1. 2022 danışmanlık hizmeti alan ilçeler ve çiftçi sayısı
	Table 1. Districts and number of farmers receiving consultancy services in 2022
	Kaynak: (Anonymous, 2022a)
	Çalışmada yüzdeler, ortalamalar gibi tanımlayıcı istatistikler yanında bazı özellikleri karşılaştırmak amacıyla Kruskal Wallis, Mann Whitney U testleri kullanılmıştır. Ayrıca çiftçilerin danışmanlık hizmetinden faydalanma isteğini etkileyen faktörler ...
	Çiftçilere ilişkin bilgiler
	Tarım danışmanından hizmet alan çiftçilerin 140’ı (%94) erkek, 9’u (%6) kadındır. Çiftçilerin 21-84 arasında değişen yaşlarının ortalaması 51.3’tür. Çiftçilik deneyimi ortalaması da 24.8 yıldır. Çiftçilerin 131’i (%87.9) evlidir. Eğitim süresi ortalam...
	Çiftçilerin %88.6’sı Ziraat Odalarına; %42.3’ü Tarım Kredi Kooperatiflerine, %32.2’si Damızlık Sığır Yetiştiriciliği Birliği’ne, %24.8’i TARİŞ’e ve %21.5’i de Arı Yetiştiricileri Birliği’ne üye olduğunu belirtmiştir.
	Çiftçi geliri düzeyi
	Anket çalışmalarının yürütüldüğü dönemde (2022 yılı) aylık asgari ücret 5500 TL (Anonymous, 2024a) olup; çalışmada bu rakam alınarak gelir düzeyi incelenmiştir. Çiftçilerin %4’ünün aylık gelirleri asgari ücret ve altında, %42.3’ünün ise asgari ücretin...
	Çizelge 2. Çiftçilerin aylık gelir (TL) aralıkları
	Table 2. Monthly income (TL) ranges of the farmers
	İşletmelerde çalışan işgücü
	İşletmelerde aile bireylerinden ortalama 1.3 kişi çalışırken, çiftçilerin %26.8’i aileden kimsenin tarımda çalışmadığını ve ücretli işçi çalıştırdıklarını belirtmişlerdir. Çoğunlukla aile işgücü kullanan işletmeler iş yoğunluğuna göre veya sezonda yev...
	İşletmelere ilişkin bazı bilgiler
	Destekleme Tebliğine (no:2023/48) göre tarımsal danışmanlık hizmeti sunan kişi veya kuruluşların desteklenmesi için tarımsal işletmelerde bahçe bitkilerinde en az 10 dekar, tarla ziraatında kuruda en az 100 dekar, suluda en az 50 dekar alanda üretim y...
	İşletmelerin %34.9’u sadece bitkisel üretim (bahçe bitkileri %15.4, tarla bitkileri %19.5) faaliyetinde bulunmaktadır. Sadece hayvancılık yapanların oranı %24.9 (arıcılık %10.1, büyükbaş ve küçükbaş hayvancılık %14.8) olup, bitkisel üretim ve hayvancı...
	Arazi tasarruf şekillerine göre çiftçilerden %80.5’i (120 kişi) mülk arazi, %52.3’ü (78 kişi) kiralık, %11.4’ü (17 kişi) ortak arazi işlemektedir. Bazı çiftçilerin işletmeleri mülk, kira ve ortak arazilerden oluşmaktadır. İşletmelerin arazi genişlikle...
	İzmir ili Türkiye’de süt üretimine dayalı koyun-keçi yetiştiriciliğinin ve süt sığırcılığının önemli merkezlerindendir (Anonymous, 2022c). Süt sığırı yetiştiren çiftçilerin (49 kişi) 3-250 arasında hayvanı olup, ortalama hayvan sayısı 40.4 baştır. Bes...
	İnternet ve sosyal medya kullanma durumu
	Çiftçilerin internet ve sosyal medyaya erişimini en fazla cep telefonundan (3.3) sağladıkları görülmektedir (Çizelge 3). Daha genç olan çiftçilerin internet ve sosyal medyaya cep telefonundan erişimi yüksektir.
	Çizelge 3. Çiftçilerin internet ve sosyal medyaya erişimini sağladıkları cihazlar
	Table 3. Devices through which farmers provide access to the internet and social media
	Çiftçilerin ihtiyaç duyduğu bilgiler ve edindikleri kaynaklar
	Çiftçilerin tarımsal bilgiye ulaşmada tercih ettikleri kaynaklar Çizelge 4’te sunulmuştur. Çiftçiler kaynak olarak tarım danışmanını (3.8) daha yoğun kullanmaktadırlar. Tarım danışmanın arkasından, tarım il ve ilçe müdürlükleri (2.7), komşu/akraba (2....
	Çizelge 4. Çiftçilerin tarımla ilgili teknik bilgi ihtiyacı halinde tercih ettiği kaynaklar
	Table 4. Sources preferred by farmers when they need technical information about agriculture
	Faaliyet alanlarına göre çiftçilerin tarımla ilgili teknik bilgi ihtiyacı olduğunda başvurdukları bazı kaynaklar arasında anlamlı farklılıklar vardır. Kooperatifleri ve zirai ilaç bayilerini tarla bitkileri ile uğraşan; birlikleri arıcılıkla uğraşan; ...
	Table 5. Sources preferred by farmers when they need technical information about agriculture according to their field of activity (Kruskal Wallis Test)
	Çizelge 5. Devamı
	Table 5. Continued
	Önem düzeyi *** p<0.01
	Çiftçilerin tarım danışmanlığı hizmeti ile ilgili değerlendirmeleri ve danışmanlarla ilişkileri
	Çiftçilerin %65.1’i 3-5 yıl, %20.1’i 6-8 yıl, %10.7’si de 1-2 yıldır tarım danışmanından hizmet almaktadır. Hizmet alanların %61.7’si ziraat mühendisinden, %16.8’i tekniker-teknisyenden ve %5.4’ü veteriner sağlık teknisyeninden yararlanırken, %16.1’i ...
	Çizelge 6. Çiftçilerin hizmet aldıkları tarım danışmanının unvanları
	Table 6. Titles of the agricultural consultant from whom farmers receive service
	Table 7. Farmers opinions about agricultural consultants
	Çiftçiler danışmanlarla görüşme tarzlarını; sorun olduğunda (4.3), danışmanlar gelip gittikçe (3.7) ve danışmanın bürosunu ziyaret ederek (2.5) şeklinde belirtmişlerdir (Çizelge 8). Çiftçilerin tarım danışmanına ulaşmalarında problem yaşamadıkları tes...
	Çizelge 8. Çiftçilerin tarım danışmanı ile görüşme şekli/durumu
	Table 8. The way/situation of farmers meeting with the agricultural consultant
	Çiftçilerin danışmana danıştıkları konular ve aldıkları bilgiyi yeterli bulma düzeyleri
	Çiftçilerin en fazla yardım istedikleri konuların başında, hastalık ve zararlılarla mücadele (3.0), destekleme konuları ve ilgili bürokratik işlemler (2.9), gübreleme (2.1), yetiştiricilik ve bakım işleri (2.0) gelmektedir. Hasat-harman, tarımsal meka...
	Table 9. How often* do farmers seek advice on which issues and to what extent do they find the information they receive sufficient
	*1. hiç, 2.nadir, 3.bazen, 4.genellikle, 5.daima
	**1.kesinlikle yetersiz, 2.yetersiz, 3.kısmen yeterli, 4.yeterli, 5. kesinlikle yeterli
	Çiftçilerin tarım danışmanlarından elde ettikleri faydalar
	Çiftçiler tarım danışmanının verdiği 10 öneriden 6.2’sini yaptıklarını belirtmişlerdir. Çiftçilerin %12.1’inin danışmanın önerilerinin hepsini yaptığını, %4’ünün danışmanın hiçbir önerisini yapmadıkları tespit edilmiştir. Şanlıurfa’daki bir çalışmada ...
	Tarımsal danışmanlık hizmetinin çiftçilere sağladığı faydalar; ürün kalitesinin iyileşmesi (3.2), üretim artışı (3.1), gelir artışı (2.9) olarak sıralanmıştır (Çizelge 10). Çiftçilerin tarım danışmanıyla ortalama %20.3 gelir artışı sağladıkları saptan...
	Table 10. Benefits farmers gain from agricultural consultants
	Çiftçilerin tarım danışmanına ödeme yapma ve hizmet almaya devam etme isteği
	Çiftçilerden %67.8’i danışmanlık hizmeti almaya devam etme arzusunda iken, %19.5’i istekli değil, %12.8’i de kararsızdır (Çizelge 11). Çiftçilerin hiçbiri tarım danışmanına herhangi bir ödeme yapmamaktadır. Genel olarak çiftçiler danışmanlıktan faydal...
	Devlet desteği olmasa da danışmanlık hizmeti alma isteği, çiftçilerin yaşı, toplam işlediği arazi varlığı ve sahip olduğu hayvan varlığına göre farklı değildir. Buna karşın, alınan hizmetler ve memnuniyet eğilimleri çiftçilerin devlet desteği olmasa d...
	Çizelge 11. Devlet desteği olmasa da danışmanlık hizmetlerinden yararlanma isteğinin bazı çiftçi özelliklerine göre karşılaştırılması (Mann Whitney U Testi)
	Table 11. Comparison of the willingness to benefit from consultancy services even without government support according to some farmer characteristics (Mann Whitney U Test)
	Önem düzeyi *** p<0.01.
	Çiftçilerin danışmanlık hizmetine devlet desteği olmasa da devam etme isteğinde danışmanların önerilerini işletmelerinde uygulayabilmeleri/yapabilmeleri ve danışmanı, konusunda uzman olarak görebilmeleri yani bilgilerine güven duymuş olmaları en etkil...
	Çizelge 12. Çiftçilerin danışmanlık hizmeti alma isteğinde etkili faktörler (Lojistik Reg.)
	Table 12. Factors affecting farmers' desire to receive consultancy services (Logistics Reg.)
	Çiftçilerden %48.3’ü danışmanlık hizmeti için ücret ödemeye isteksiz, %29.5’i istekli ve %22.1’i kararsızdır(Çizelge 13).Ücret ödemeye istekli olanlar ortalama 1.710 TL ödeyebileceklerini söylemişlerdir. Kararsızlar ücrete göre karar verebileceklerini...
	Çizelge 13. Çiftçilerin danışmanlık hizmeti için ücret ödeme durumu
	Table 13. Fee payment status of farmers for consultancy services
	SONUÇ VE ÖNERİLER
	İzmir’de yürütülen bu çalışma, tarımsal danışmanlık hizmeti alan çiftçilerin kişisel özellikleri, tarım danışmanıyla ilişkileri, memnuniyet düzeyleri ile sistemde kalma eğilimleri ve danışmanların işletmelere sağladıkları faydalar belirlenmeye ve sist...
	Danışmanlık sisteminin genel olarak çiftçilere fayda sağladığı anlaşılmaktadır. İzmir İlinin tarım potansiyeli düşünüldüğünde; tarım danışmanı sayısının ve hizmetlerinin talebi karşılayacak düzeyde olmadığı ve danışman sayısının arttırılması yanında o...
	Danışmanlık hizmetine devlet desteği olmasa da çiftçilerin ücret ödeyerek devam etme isteğinde danışmanların önerilerini uygulayabilmeleri, danışmanın uzmanlığına güven duymaları başlıca çiftçi beklentileridir. Tarım danışmanlarının çiftçilere daha fa...
	Danışmanların proje hazırlama becerilerinin ve yetkinliklerini geliştirilmesi çiftçilerin tarımsal desteklemelere başvurma ve yararlanma düzeylerini arttıracağı ve kırsal kesimde danışmanlığa ilgiyi teşvik edeceği düşünülmektedir.
	Danışmanlık sistemi ile kamu yayımı arasında koordinasyon ve iş birlikleri sağlanmalıdır. Kamunun, sadece denetleyici otorite olarak davranmak yerine, danışmanı yayım çalışmalarında önemli bir paydaş olarak görmesi yayımda çoğulcu yapıyı ve etkinliği ...
	Danışmanlık hizmeti alan işletmelerde elde edilen başarılı sonuçlar (verim, gelir, kalite artışı gibi) tanıtılarak, hizmet almayan işletmeler de motive edilmelidir.
	Danışmanlık hizmeti alan işletmelere mazot, gübre, hayvancılık, makine ekipman vb. desteklerde ayrıcalık sağlanması hem desteklemelerin etkinliğini hem de danışmanlığa ilgiyi arttıracaktır.
	Modern ve çevre dostu teknolojilerin, iyi tarım gibi uygulamaların, danışmanlık sisteminde yer alması sağlanmalıdır. Danışmanlar kamu araştırma ve yayımında önemli bir paydaş olarak kabul edilip, iş birlikleri kurulmalıdır.
	Çiftçilere sunulan hizmetlerle, işletmelerin girdi, verim takibi vb. gibi ekonomik analizlerinin yapılarak sistemin işleyişi incelenmeli, hizmet öncesi ve sonrası farklıklar belirlenmelidir. Bunun için de çiftçiye kayıt tutma alışkanlığı kazandırılmal...
	Bakanlık ve üniversite iş birliğiyle tarımsal danışmanlık izleme ve değerlendirme sistemi geliştirilerek tarımsal danışmanlık hizmetlerinin somut çıktıları ve aksaklıklar izlenmelidir.
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