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ABSTRACT

In this study, the effects of hydro-priming was assessed to enhance germination and seedling growth
of three cucurbit rootstock cultivar (Nun 9075, Shintosa and Jumbo) seeds. Seeds were soaked at
25°C over 24 hours in the dark, hydro-primed and control seeds were then germinated at 100 mM
NaCl, salt and -0.6 MPa Polyethylene glycol (PEG-6000), osmotic stress conditions. Germination
percentages, mean germination time, root length, root fresh and dry weight, seedling fresh and dry
weights were measured after 7 days-old seedlings. Results showed that hydro-priming increased
germination percentages and seedling growth parameters under both stress conditions in all three
cultivars. The findings suggested that hydro-priming can be an effective method to increase
germination potential and seedling growth in rootstock cultivar seeds.

Keywords: Seed treatments, rootstock seeds, cucurbit, hydro-priming, stress conditions.

Hidropriming Uygulamasimin Farkh Ana¢ Kabak
Tohumlarinda Tuz ve Ozmotik Stres Altinda Cimlenme

ve Erken Fide Gelisimi Uzerine Etkileri
Oz

Bu arastirmada, farkli kabak ana¢ ¢esitlerine ait tohumlarda (Nun 9075, Shintosa ve Jumbo)
hidropriming uygulamalarinin tohum ¢imlenmesi ve fide gelisimi {izerine etkileri arastirilmistir.
Tohumlar karanlik bir ortamda 25°C sicaklikta 24 saat boyunca suda bekletilmistir. Hidropriming
uygulanan tohumlar ve kontrol gruplar1 daha sonra 100 mM NacCl, tuz ve -0.6 MPa Polietilen glikol
(PEG-6000) ile saglanan osmotik stres kosullarinda g¢imlendirilmistir. 7 giin sonra ¢imlenme
yiizdeleri, ortalama ¢imlenme hizi, kok uzunlugu, yas ve kuru siirgiin ve kok agirliklari dl¢lilmiistiir.
Hidropriming uygulamasi sonucunda, ana¢ kabak ¢esitlerine ait tohumlarin ¢gimlenme yiizdelerinin
ve fide gelisim parametrelerinin her iki stres kosulunda arttig1 goriilmiistiir. Elde edilen bulgular
hidropriming uygulamasinin, kabak anac1 ¢esitlerinin tohumlarinda ¢imlenme potansiyelini ve fide
gelisimini arttirmada etkili bir yontem olabilecegini gdstermistir.

Anahtar Kelimeler: Tohum uygulamalari, ana¢ tohumlar, kabakgiller, hydro-priming, stres
kosullar

1. Introduction

Germination and seedling growth are critical period in the life of a plant and are susceptible to various
abiotic stresses. Salinity and drought are major abiotic stresses that limit the growth and production of
plant [1, 2]. Stressful conditions are more detrimental in seed germination period than subsequent
developmental stages. Grafted seedling production in cucurbits as watermelon, marrow, are a common
practice and various rootstock cultivars are used to increase the resilience of the plant to soil borne
diseases such as Fusarium spp. or abiotic stresses as salt [3, 4]. One common problem in rootstock seed
germination is slow germination due to the environmental constraints which resulted in smaller sized
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seedlings and reduce efficacy of grafting. Therefore, obtaining fast and efficient germination of
rootstock seeds under stressful environment is important issue for successful grafted transplant
production [5, 6, 7].

Two major environmental factors i.e. salt and drought stresses inhibit seed germination and delaying
seedling establishment. Drought decreases water uptake during imbibition. Among various strategies to
increase salt and drought tolerance in crop seeds hydro-priming was proved to be an efficient method to
improve germination percentages and early seedling growth in various vegetable seeds [8, 9]. It was
reported that it is a low-cost, simple and effective technique for suitable application for seed quality
enhancement [8, 10]. There are reports on the benefits of hydro-priming in cucurbit seeds [11, 12].
However, studies on rootstock seeds are scarce. Grafted seedling production is a high-cost and requiring
specific production techniques. Therefore, the positive outcome of priming is more valuable in such
systems. The most common rootstocks for cucurbits are wild watermelon (C. lanatus var. citroides),
bottle guard accessions (Lagenaria scecaria), cucurbita interspecific hybrids (C. maxima x C.
moschata). Interspecific hybrids are most widely used due to their high resistance to soil-borne fungi.
Rootstock seeds are hybrids (i.e. C. maxima x C. moschata) and may likely to have a different response
to priming treatments than open-pollinated cultivars due to their interspecific genetic structure.
Moreover, faster germination through priming ensure well-developed seedlings which provide more
efficient grafting at one time [5].

The objective of the present study was then to evaluate the effects of hydro-priming on seed germination
and seedling growth in cucurbit rootstock seeds grown under salt and drought stresses.

2. Material and Method

This study was carried out on C. maxima x C. moschata interspecific hybrid cultivars of Nun 9075 from
Nunhems B.V, Shintosa F-90 from Semillas Fito and Jumbo from AG Seeds are widely used as
watermelon rootstock in Turkey. Seeds were stored at 4°C until use. Initial seed moisture content was
determined according to the high temperature oven method [13].

Table 1. Total and normal germination, seed moisture content, 1000 seed weight of three hybrid
rootstock cultivars (C. maxima x C. moschata) inbred lines

Cultivar Germination (%) Seed m.c (%) 1000 seed weight (gr)
Total Normal

Nun 9075 93 87 6.37 227

Shintosa 93 72 5.70 184

Jumbo 88 69 6.17 221

For hydro-priming, seeds were soaked in distilled water at 25°C for 24 h under dark conditions.
Following priming, the seeds were rinsed under distilled water for 30 seconds. Thereafter, the treated
seeds were surface-dried with paper towels.

Three replicates of 25 seeds of each cultivar were placed in 20x13 cm sealed plastic germination boxes
on doubled-layered paper towels moistened with 100 mM NaCl and -0.6 MPa PEG-6000 solution (10
ml/paper). The germination papers were moistened with NaCl and PEG-6000 solutions as needed. These
doses were selected according to our preliminary results. The germination test was executed at 25°C in
the dark and the percentage two mm radicle germination (total germination) was determined using daily
counts for 8 days. Normal seedling percentages were assessed at the end of the germination test. Stress
germination values were presented as normal germination values.

Mean germination time (MGT, days) was calculated according to the formula below,
MGT =} n.t/ >’n where n = number of newly germinated seeds (2 mm radicle emerged) at time t,

t = days from planting, and > n = final radicle germination
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In the end of experiment; root length (cm/plant), root fresh (g/plant) and root dry weight (mg/plant)
seedling fresh (g/plant) and dry weight (mg/plant), were determined on all germinated seedlings at the
end of the germination test. The dry weights were determined after drying the samples at 80°C for 24 h.
All data presented are the mean values.

Statistical analysis was carried out by using independent samples t-test significance of the difference
between means. Means were considered significantly different for P<0.05.

3. Results and Discussion

Germination percentages, mean germination time, and seedling growth parameters were negatively
affected by salt and osmotic stresses (Tables 2, 3 and 4) in all three cultivars. The response of the
cultivars to stresses varied. Nun 9075 was not affected as much as the other two cultivars. Un-treated
Shintosa and Jumbo cultivars had below 41% of germination under stress conditions. But treated ones
had between 43 and 60% (Table 2). Salinity and drought stress are common abiotic stresses that effect
seed germination in various crop seeds [14] but the response differs according to the species and
cultivars.

This can be due to the genetic background and also differences initial seed quality level. Rootstock seeds
are inbred hybrids which might have various genetic background. Moreover, it was reported that higher
quality seed lots i.e. more mature ones have more resilience to salt and osmotic stresses than those of
inferior quality ones [1]. It can be considered that pre-treatment quality of the seed lot has also an
importance in the benefits that obtained from priming treatment [15]. Nun 9075 has higher initial seed
germination which can be an advantageous in stress resilience.

Table 2. Changes in normal germination (NG) and mean germination time (MGT) of control (C) and
hydro-primed (HP) seeds of three cucurbit rootstock cultivars at salt (NaCl) and drought (PEG)
conditions.

Cultivar App Germination MGT

C HP C HP
NaCl 37 75* 3.08 1.87*
NUNSO7S  peg 50 63 3.61 2,07
Shintosa NaCl 18 55* 4.22 3.36*
PEG 6 43* 6.09 3.75*

Jumbo NaCl 41 60* 2.84 2.58
PEG 26 57* 5.60 3.42*

* indicates the significant differences based on t-test (95% S.D.) in each cultivar and stress conditions,
App: Application

In all cases MGT was reduced significantly (p<0.05) by the treatment except in NaCl in Jumbo (Table
2). Root length, fresh weight and dry weight were increased by hydro-priming in all three cultivars
(Table 3). Rapid emergence, lower mean germination time, and strong early seedling growth are
crucially important to get a better and timely field establishment [16] and developed transplant
production [17] since faster germination was significantly related to larger seedling size.

Table 3. Changes in root length (mm/plant), fresh weight (mg/plant) and dry weight (mg/plant) of
control (C) and hydro-primed (HP) seeds of three cucurbit rootstock cultivars at salt (NaCl) and drought
(PEG) conditions.

Cultivar App Root length Root fresh weight Root dry weight
C HP C HP C HP
NaCl 11.1 13.7 4.09 7.38* 0.39 0.54*
NUNSO7S peg 9.4 12.0 1.12 251 0.19 0.25
Shintosa NaCl 6.4 10.0* 2.43 4.58* 0.25 0.36*
PEG 4.8 10.1* 0.25 0.79* 0.03 0.14*
Jumbo NaCl 9.0 10.7 4.15 4.47 0.35 0.39
PEG 4.2 9.8* 0.79 1.65 0.12 0.23*

* indicates the significant differences based on t-test (95% S.D.) in each cultivar and stress conditions, App: Application

Hydro-priming increased seedling fresh and dry weight in all three cultivars (Table 4). The highest
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seedling fresh and dry weight were observed in Nun 9075 in both stress conditions. This cultivar is the
largest seed sized cultivar of all. This may be one reason to initiate the faster germination. Taylor and
Ten Broeck [18] reported that energy content of any seed can be related to amount of stored material
within the seeds. Higher amount of stored material in this cultivar would be used to generate more
energy to split seed coat. The effect of larger seed size was also seen in watermelon in which diploid
cultivars had larger seedlings than triploid (small size) [12]. This appears to be influential under stressful
environments (Table 2, 3, 4).

Table 4. Changes in seedling fresh weight (g/plant) and dry weight (g/plant) of control (C) and hydro-
primed (HP) seeds of three cucurbit rootstock cultivars at salt (NaCl) and drought (PEG) conditions.

Cultivar App Seedling fresh weight Seedling dry weight
C HP C HP
NaCl 8.1 12.5* 2.8 3.2*
NUN 9075 PEG 4.4 5.4 2.8 3.2
Shintosa NaCl 5.4 8.4* 2.3 2.4
PEG 0.9 3.3* 0.6 2.0*
Jumbo NaCl 6.7 9.7* 2.3 2.4
PEG 3.6 4.1 2.3 2.3

* indicates the significant differences based on t-test (95% S.D.) in each cultivar and stress conditions

Results of present study indicated that hydro-priming improved seedling parameters. Strong
development in root and shoot system is a prerequisite for success in grafting. The larger root size
obtained by priming under stressful conditions may be advantageous to get stronger seedlings under
stress i.e. higher water uptake. Hydro-primed seeds had shorter germination time and better root growth
which is in agreement with earlier reports [11, 16]. This indicates that hydro-priming alleviates the
negative effect of reduced water potential gradient which imposed by salt and drought stress and inhibits
primary root protrusion [19]. While optimization of priming technique to achieve best results is another
necessity since factors such as treatment duration, temperature, water potential and seed vigour level
may determine seed response to priming [20].

As conclusion hydro-priming as a cheap, quick, practical pre-sowing method can be used to enhance
rootstock seed germination and early seedling size under salt and drought stress. That will be a practical
approach to improve seedling quality of cucurbit rootstock seeds and in turn improve grafting potential
of seedlings.
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ABSTRACT

Rotation is the introduction of suitable plants into the production system in advance and successive,
by using appropriate techniques in order to increase the soil quality and to increase the yield and
quality parameters. Individuals engaged in agricultural production want to obtain products with low
production costs and high market prices by maintaining soil quality in order to obtain high income
in agricultural areas. It is very important to determine the varieties with high adaptability in the
region in determining the suitable rotation system for the region. The knowledge levels and habits
of producers are effective in determining production methods. The prices of the manufactured
products vary from year to year and the revenues of the producers. Farmers who carry out
agricultural production should choose the rotation system and grains suitable for the rotation. The
aim of this study is; ensure that manufacturers identify high adaptability in the field of agriculture
and grain manufacturer specifying the location of their study is to help determine the rotation system.
Many studies on rotation have been conducted in our country and in the world, and important results
have been obtained as a result of the researches.

Keywords: Grains, Plant, Quality, Rotation, Rotation techniques, Yield.

Tahillarda Rotasyon Sistemlerinin Onemi
Oz

Rotasyon, toprak kalitesinin artirilmasi, verim ve kalite parametrelerinin artirtlmasi igin uygun
bitkilerin uygun teknikler kullanilarak iiretim sistemine 6nceden ve ard arda dahil edilmesidir.
Tarimsal {iretim yapan bireyler, tarimsal alanlarda yiiksek gelir elde etmek igin toprak kalitesini
koruyarak diisiik iiretim maliyetleri ve yiiksek pazar fiyatlari olan iiriinler elde etmek istemektedir.
Bolgeye uygun rotasyon sisteminin belirlenmesinde bélgede adaptasyonu yiiksek g¢esitlerin
belirlenmesi oldukga énemlidir. Ureticilerin bilgi diizeyleri ve aligkanliklar1 iiretim yontemlerinin
belirlenmesinde etkilidir. Uretilen iiriinlerin fiyatlart yildan yila ve iireticilerin gelirleri
degismektedir. Tarimsal iiretim yapan ciftciler rotasyona uygun rotasyon sistemlerini ve tahillar
se¢melidir. Bu ¢alismanin amaci; iireticilerin tarim alaninda yiiksek uyarlanabilirligi belirlemesini
saglamak ve tahil ireticisi, ¢aligmalarinin yerini belirterek rotasyon sisteminin belirlenmesine
yardime1 olmaktir. Ulkemizde ve diinyada rotasyon konusunda birgok ¢alisma yapilmis ve yapilan
arastirmalar sonucunda 6nemli sonuglar elde edilmistir.

Anahtar Kelimeler: Tahillar, Bitki, Kalite, Rotasyon, Rotasyon teknikleri, Verim.

1. Introduction

Grains are plants belonging to the Gramineae family. Grains constitute a large part of the areas that are
processed in Turkey. The reason for this situation is that, besides the favorable climate and soil
characteristics for grain agriculture, grains constitute the basis of human and animal nutrition. Cereals
contain high levels of carbohydrates. They contain protein and low amounts of fat [1]. Most of the
world's population meets their daily energy needs from grains. Grain agriculture is also preferred
because it is very suitable for machine use. The use of machinery is easier and widespread than other
agricultural products in all processes from plowing to cultivation, fertilization, pesticide and harvesting
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of the field. On the other hand, the fact that it is easier to transport than other plants and can be stored
for a long time during the period from harvest to storage and storage are also factors that encourage

grain agriculture [2]. Cereals have a very rich species and variety. Therefore, it can be grown easily in
many different ecologies. It can be grown in almost every area and altitude from the equatorial zone to
the cold zone. Although the climate and soil requirements are generally similar, they are classified under
two main headings as cool climate cereals (Wheat, Barley, Rye, Oat, Triticale) and warm climate cereals
(Maize, Paddy, Birdseed, Millet) [2].

The study was carried out in order to determine the importance of grains in the rotation system in the
world.

2. The Importance of Grains in the Rotation System

Generally, wheat needs an air temperature higher than -5 °C during sowing and not exceeding 40- 42 °C
during the growing period. Wheat can cultivate from between -10 °C and -20 °C. Wheat, which requires
relatively moisture in its spike and maturation time, does not have much selectivity in terms of soil
demand. Barley, rye, oats, birdseed, etc. It has similar qualities to wheat in terms of climate and soil
properties. However, such grains can be grown more easily than wheat in barren soils that receive less
precipitation, show low temperature values and are not rich in organic matter [2]. Maize, which is one
of the hot climate grains, generally germinates at 9-10 °C in terms of climate requirements, but needs
20 oC and above during the vegetation period and requires a maximum of 25-30 °C during the maturation
period. Soil requirements in terms of selectivity does not show much like other grains. Unlike other
grains, it needs plenty of water during ripening with paddy. When it is drought, it should be watered.
Like paddy and maize, the temperature not to fall below 18-20 °C during the vegetation period. During
the ripening period, plenty of water water demand must be met. Unlike other grains, rice likes soils rich
in organic matter and it becomes difficult to grow in soils with acidic characteristics [2]. By some authors
[3] have established the following table reaching a pre-plant research (Table 1, 2).

Table 1. Suitable pre and post crops in crop rotation in field crops

Suitable Pre Plants Suitable Post Plants
Rye Barley
Oat Wheat
Maize, Barley, Wheat, Oat Beet
Barley, Wheat, Maize Potato
Maize, Barley, Wheat Peas, Beans, Vetch
Oat, Barley, Wheat, Rye Alfalfa, Trifolium
Grain Poppy
Grain Sunflower
Barley, Wheat Cotton

Table 2. Pre and post plants that are inappropriate in crop rotation in field crops

Inappropriate Pre Plant Inappropriate Post Plants
Maize Winter Barley
Maize Rye
Peas, Beans, Alfalfa Summer Barley

Effects of crop rotation on various quality parameters of pre-plant applications in different plants. In the
study conducted by the researchers [4] in two growing periods between 2009 and 2011, 9 different crop
rotation and 4 bread wheat varieties were discussed. The research was carried out with 3 repetitions in
divided plots in randomized blocks, and 9 different pre-plant applications such as fallow - wheat,
continuous wheat, chickpea, winter lentil, vetch, summer oat, summer lentil, sunflower and safflower
were carried out in the experiment. The parameters investigated are grain hardness, flour yield, protein,
ash, falling number, gluten, dry gluten, gluten index values. When the results of the analysis of variance
combined with the two-year findings were examined, it was seen that all the parameters considered were
significant at the 0.01 level. It was stated that Tosunbey variety gave good quality values in preliminary
plants. It has been determined that the Eser cultivar can also be used in crop rotation in Anatolian
conditions. In general, in this study, it has been understood that the variety has a pre-plant effect, except
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for its genetic feature [5]. In a study conducted between 2006-2007, after canola and wheat, the effect
of 3 different maize varieties on yield in crop rotation was examined. In the research, in the application
of alternation with maize where the front plant is wheat; Parameters such as spadix height, leaf area,
spadix weight, number of grains per spadix and grain weight were investigated. In the experiment, which
was set up in the random plot trial pattern divided plots, the height of the plants following the canola
was significantly higher, and the difference between the maize varieties in the year following wheat was
found to be due to genetic characteristics [6]. Examination of the crop rotation in 2000-2002 was
conducted in Central Anatolia. Because especially in the Central Anatolia Region, reducing fallow to at
least once every four years is only possible by planning a good crop rotation. In the research, the grain
yields in wheat cultivation areas were evaluated and the research continued by considering similar
characteristics in 12 types of bread wheat-durum wheat and barley. Since the most important feature of
the research is the low amount of precipitation, different trials have been established in various
provinces. The most important result obtained as a result of the three-year study is that the highest yield
was obtained from the fallow-wheat-summer lentil-wheat crop rotation, and the lowest yield was
obtained from the fallow-wheat-fallow-wheat [7]. Another parameter that should be controlled in order
to evaluate the crop rotation applications in terms of yield and quality characteristics is wild herb control.
Today, rotation is the most important method used to increase quality characteristics with wild herb
control. The cultivation of various crops in the same areas repeatedly reducing the use of plant protection
products on the wild herb populations in this study is very effective in bringing to a minimum. For
example, cotton, tomato, corn and wheat plants that are rotated with rice cause a decrease in the
important weed species that cause the use of drugs in paddy and increase the quality and yield in paddy.
In this context, according to the studies of the researchers [8], as the wild herb species are specialized
according to the cultivated plants, the diversification of the crop plants in rotation is also very important
in terms of the use of herbicides and the control of wild herb seeds and increases the yield and quality
of all the cultivated plants. The fact that nitrogen, which is of great importance for plants and is the most
needed but not available in our soils by plants, is the main source of soil organic matter makes it more
important. As a result of the decomposition of these substances in 3 different stages with the increase in
the rate of organic matter in the soil, the compounds break down up to CO. and H,O. In the meantime,
organic substances turn into inorganic substances and substances that microorganisms can use as energy
for themselves begin to form. The compounds used as energy sources other than portions will remain in
the soil for use by the plant. Organic materials are brought into the soil either by giving them to the soil
from outside or by burying the harvested plant residues in the soil. During the period from the harvest
to the planting of the other plant, organic substances decompose into necessary compounds. The
important issue here is to increase the availability of compounds in other plant-useful forms, so the soil
tillage action should be carefully considered in this context. As a result of 17 different experiments
conducted by the researchers [9], they concluded that the carbon was found at the highest level in the
first 8 cm of the soil. Based on this research, they concluded that the mouldboard plow should not be
used as it causes a high loss of carbon and organic matter in order for the successor plant to benefit from
organic matter from the plants entering the crop rotation. They determined that the organic matter
content at a depth of 0-5 cm decreased depending on the intensity of soil cultivation and that there was
33% more organic matter accumulation in the parcels where the direct sowing method was applied to
the stubble [10]. According to the data obtained, due to the presence of organic matter in the soil and its
direct effect on microbial mass and microbial activity, it significantly affects all soil properties in
general, especially soil properties such as nitrogen cycle, cation exchange capacity, aggregate stability.
As a result of the results of the studies, it is recommended to apply protective tillage methods instead of
only loosening the soil and traditional tillage methods instead of over-tillage, in terms of the
sustainability of organic matter [11]. The common conclusion to be drawn from the researched articles
is that one of the most important cultural practices of field agriculture is crop rotation. With the crop
rotation, not only are diseases, pests and weeds prepaid, but also the vitality of the soil is increased and
maximum benefit is obtained from various layers and indirect erosion is prevented. In addition to,
rotation improves the physical and chemical structure of the soil and increases productivity; as a result,
it increases the yield and quality of the grown product [12, 13, 14].

3. Results
Important information was given about the plants to be used in rotation (crop rotation), rotation systems,
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and the effects of pre and post plants on yield and quality. In addition, the detection of objectionable pre
and succession plants (maize-winter barley, maize-rye, pea + bean + alfalfa-summer barley) included in
the crop rotation system and the positive effects of the alternation on the soil were mentioned. Positive
effects on soil quality and crop rotation systems with high-efficiency plants that quality in the world and
Turkey is determined. The grains to be used in rotation systems were mentioned in detail studies. In
order to eliminate the negative effects of monoculture agriculture, the alternation systems suitable for
the regions should be determined and applied systematically. While planning the rotation system with
plants with high adaptability; characteristics of plant species and varieties, soil structure, climatic
conditions, weed, disease and pest, spreading status, transportation, storage and marketing
characteristics must be taken into consideration. Workforce planning can be made in enterprises with
alternation. During the vegetation period of the plants, operations such as planting, care, harvesting,
threshing and pre-planting soil preparation processes will be able to be efficiently applied without
interruption. As a result, it is possible to reduce operating costs, minimize the risks that may occur and
ensure maximum efficiency and quality with appropriate rotation techniques.
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ABSTRACT

In the research, the techniques to be used by the producers who produce starch-sugar crops in order
to obtain the desired level of efficiency and quality, alternation techniques, selection of alternation
techniques, shelf life and marketing status of the products obtained are important parameters.
Agricultural production facilities and producers aim to determine the appropriate rotation system for
the region in order to determine the product pattern that provides high income and does not reduce
soil fertility and quality. Product selection, production methods and plant selection for rotation can
direct their production according to the knowledge levels and habits of the producers. The income
obtained by the producers from the plants they produce varies from year to year. For this reason, the
market values and profitability of the plants alternated are also extremely important. The producers'
rotation of plants with high adaptation to the region will help increase productivity and thus income
levels. Researches are very important in determining the rotation system, plant selection and
determination of the attitudes and behaviors towards determining the soil cultivation method. The
purpose of the research conducted; The selection of suitable starch-sugar crops in the agricultural
areas where rotation will be made, the high level of adaptation help to determine the rotation
systems. Many studies related to the research in the world and in Turkey have been discussed.
Important results have been obtained in line with the studies carried out.

Keywords: Rotation, Rotation techniques, Starch-sugar crops, Yield.

Rotasyon Sistemlerinde Nisasta-Seker Bitkilerinin Onemi
o4

Aragtirmada, nisasta-seker bitkileri lireten lireticilerin istenilen verimlilik ve kaliteyi elde etmek igin
kullanacaklar1 teknikler, rotasyon teknikleri, rotasyon tekniklerinin se¢imi, raf dmrii ve elde edilen
iriinlerin pazarlama durumu 6nemli parametrelerdir. Tarimsal iiretim tesisleri ve ireticiler, yiiksek
gelir saglayan, toprak verimliligini ve kalitesini diislirmeyen {iriin desenini belirlemek i¢in bolgeye
uygun rotasyon sistemini belirlemeyi amaglamaktadir. Uriin se¢imi, {iretim yontemleri ve degisim
icin tesis se¢imi, iireticilerin bilgi diizeylerine ve aligkanliklarina gore iiretimlerini yonlendirebilir.
Ureticilerin iirettikleri bitkilerden elde ettikleri gelir yildan yila degismektedir. Bu nedenle
doniisiimlii bitkilerin piyasa degerleri ve karlihg1 da son derece onemlidir. Ureticilerin bolgeye
adaptasyonu yiiksek bitkiler olusturmasi, verimliligin ve dolayisiyla gelir seviyelerinin artmasina
yardimer olacaktir. Arastirmalar, rotasyon sistemlerinin belirlenmesinde, bitki se¢ciminde ve toprak
isleme yonteminin belirlenmesine yonelik tutum ve davranislarin belirlenmesinde oldukga
onemlidir. Yapilan arastirmanin amaci; rotasyon yapilacak tarimsal alanlarda uygun nisasta-seker
bitkilerinin se¢imi, yiiksek adaptasyon seviyesi ile miinavebe sistemlerini belirlemeye yardimci
olmaktir. Diinyada ve Tiirkiye'de arastirmalarla ilgili bir¢ok c¢alisma incelenmistir. Yapilan
caligmalar dogrultusunda 6nemli sonuglar elde edilmistir.

Anahtar Kelimeler: Rotasyon, Rotasyon teknikleri, Nisasta-seker bitkileri, Verim.

1. Introduction

Starch and sugar industries are among the most important branches of agriculture-based industry in
Turkey as well as all over the world. Both industries are also the raw material producers of the food

* Corresponding Author’s email: 1755yildiztepe@tarimkredi.org.tr

SUBU Bilimsel Yayinlar Koordinatérliigi http://biyak.subu.edu.tr


https://orcid.org/XXXX-XXXX-XXXX-XXXX
https://orcid.org/XXXX-XXXX-XXXX-XXXX

Sadik POLAT, Ismail NANELI

The Importance of Starch-Sugar Crops in Rotation Systems

industry. Apart from this, it is a product that finds use in industries such as starch, paper, corrugated
cardboard, textiles, and glue. For this reason, the production of plants used in starch and sugar production
is of great importance for Turkey's economy. Starch sugar crops have an important place in the healthy
nutrition of the increasing population of the countries. The fact that the nutrients removed in the highest
amounts from the unit area and starch and sugar crops form their own sector and employment resources
in the industrial sector shows the indispensability of the production of these plants. The rotation of other
plants and starch-sugar crops in rotation systems will help increase the yield and quality of the product
and maintain or increase the soil quality [1, 2, 3]. Starch and sugar crop cultivation; It contributes to the
development of plant and animal production, the use of maximum industrial inputs, the improvement of
the physical structure and ecological balance of the soils, and significantly increases the yield of the
products to be cultivated after it. Cereals (especially wheat, corn and rice) and some tuberous plants
(potatoes, sweet potatoes, kassava / tapioka, tarococoyam and yams) are the leading plants that are
considered as starch sources in the world. For example, wheat kernels contain about 70% carbohydrates
and about 97% of this carbonhydrate is starch. Starch content in grains is found at least in oat kernels
and mostly in rice kernels. Apart from grains, the most important starch source is potato tubers. Apart
from potatoes, artichoke, atat (sweet potato) and kassava tubers are also important starch sources.
Approximately 18% of a potato tuber contains starch in the dry matter. Starch ratio is between 14-22%
in white potatoes and 10-14% in yellow potatoes. The two most important vegetable raw materials of
the sugar industry are sugar cane and sugar beet, but only sugar beet production is common in Turkey.

2. The Effect of Rotation on Yield in Some Starch and Sugar Crops
2. 1. Potato (Solanum tuberosum)

Potato (Solanum tuberosum) is a herbaceous plant species from the solanaceae (solanaceae) family
whose tubers are eaten. It is a plant with white-pink flowers up to 70-80 cm in height. The tubers of the
plant under the ground are known as “potatoes”. Since these tubers are rich in starch, they are an
important nutrient. In addition to starch, potatoes also contain a certain amount of protein. Starch is
20%, protein is 2%. The starch grains in potato tubers are in the form of eggs or pears and consist of 70-
100 micron-sized grains. Potatoes are divided into yellow and red according to the outer skin color and
white and yellow according to the inside. Potato seed is called milva. Turkey, especially in Nevsehir
and Nigde made farming in the province [4]. A plant like potato that removes more nutrients from the
soil cannot be grown in the same field for years in a row and with the same yield level, potatoes can be
grown in the same field every 3 years, 2 years in a row, 1 year in 4 years, and there are different crop
rotation systems. In all systems, it is necessary to take the edible or fodder legume plant for at least 1
year [5]. Although the degree of compatibility with the potato itself is moderate, it is not recommended
to be planted in the form of monoculture because it has many diseases and pests [6]. The pre-plant value
of potato varies depending on whether the varieties are early or late. Wheat is preferred after the late
potato. Because the vegetation period is short in early varieties. During this period, excess nitrogen
fertilizer is given. Most of this is left to the wheat. If wheat is planted after potatoes, excess nitrogen
will lie. On the other hand, late potato varieties are not preferred in rye because they delay the planting
time of rye. The same is true for barley. Potato that likes loose soil; plants that leave a lot of root residue
in the soil grow very well, especially after legumes whose root parts contain too much nitrogen. For this
reason, in general, potatoes must be planted behind perennial forage legumes in all climates and soil
conditions. Thus, the yield of the potato can be increased by approximately 34%. The most suitable pre-
plant for potatoes is sugar beet. Potato improves the physical properties of the soil and brings very few
weeds. Potatoes are good preliminary plants for peas, beans and summer vetch. Because in this way,
weeding decreases and productivity increases. Also for sunflower and rapeseed, potato is a good pre-
plant. In regions where irrigation is available, but the sum of temperature is not sufficient to grow two
crops in a year, potatoes can be planted with crops such as cereals, sugar beets, sunflowers, peas and
beans. In places where irrigation is possible and the total temperature is sufficient to buy two crops per
year, potatoes are grown in early season, followed by paddy, soy, sesame, peanut, corn and sunflower.
If cotton is the main product, potatoes can be grown out of season and higher yields can be obtained
from the second products behind [7].
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2.2. Sugar Beet (Beta vulgaris L.)

Sugar needs of Turkey; It is met with white sugar produced from sugar beet and glucose and isoglucose
produced from starch. Sugar beet is biologically a two-year plant. Vegetative organs develop in 1 year
and generative organs in the second year. Its seeds are combined. In the first year, the root body, which
acts as a sugar storage, and leaves on the ground, in the second year, it creates flowers and seeds. Its
height varies between 85-180 cm depending on the place where it grows, climate and type. If seed
production is not made, sugar beet is harvested in the year it is planted. It is planted in March-May and
removed in September-November. The root stem it produces is processed in sugar factories. The
European Union, USA and Russia take the first three places in world production. It is a commercial
plant. 30% of sugar production in the world is obtained from sugar beet. Crop rotation is also important
in sugar beet production. In a study conducted with a 4-year crop rotation (maize-wheat-sugar beet-
sugar beet), it was observed that the root yields of sugar beet were positively affected. Again in a study;
(barley-dry beans-wheat-maize-sugar beet), 5-year rotation was made and it was observed that the yield
of sugar beet increased 22%. As a different crop rotation, 5-year rotation (barley-clover-alfalfa-dry
beans-sugar beet) was tested, while the yield of clover increased 16%, while the yield of sugar beet
increased 4%. As a result, a positive effect of rotation on yield has been observed in sugar beet [8].

2. 3. Sugar Cane (Saccharum officinarum)

Sugar cane is a perennial, 3-4 meters long, cane-like plant from the family of poaceae. It is mostly grown
in hot and rainy countries in the world. It is very risky to grow sugar cane in places where frost is
experienced. Rooted shoots are used as propagation material. These are sewn with a frequency of 180 x
90 cm. Approximately 80% of the sugar produced in the world is sugar cane sugar. Although the sugar
rate in sugar cane is low (12-15%), the sugar yield per unit area is higher than sugar beet since it is
formed many times (2-3 times) each year from perennial sugar cane plantations. Moreover, the cost of
cane sugar is lower than the cost of beet sugar, since the fabrication of cane sugar is simple, easy and
cheap. Although the sugar rate in sugar beet (15-20%) is higher, only one product is taken per unit area
per year, the sugar yield is not as high as cane and the complexity of the industry increases the cost of
sugar beet. Researchers have determined that sugar cane, which is almost not cultivated in Turkey, has
important results in yield with rotation. Rotation of sugar cane with soybean and Lablab purpureus L.ex
Sweet, a legume type, was used in rotation trials on sugar cane, and significant positive results were
found in terms of both plant nutrients and the productivity of sugar cane in the environment where sugar
beet was cultivated [9, 10].

3. Results

The place of starch-sugar crops in the rotation system is very important. Detailed information has been
given on the effect of rotation systems on soil quality and plant yield and quality. In different regions of
the world and Turkey in terms of efficiency and quality to the fore, it has been mentioned in crop rotation
systems in positive effects on soil quality. In the researches, sugar beet, potato and sugar cane plants
were generally used in terms of rotation systems in starch-sugar crops. In order to eliminate the negative
effects of monoculture agriculture due to the constant intake of the same nutrients from the soil with
monoculture agriculture, the increase of various diseases and pests, the decrease in product yield and
quality, appropriate rotation systems should be implemented and planned for the regions. The
characteristics of the plant species and varieties, soil structure, climatic conditions, weed, disease and
pest, propagation status, transportation, storage and marketing characteristics should be taken into
consideration when planning the rotation system with plants suitable for the regions and with high
adaptability. Field moister capacity olmali and organic matter content of the soil should be increased,
soil fertility should be increased, in this context, a suitable environment for cultivated plants should be
provided. With rotation, workforce planning in enterprises can be made much more comprehensive and
appropriate. During the vegetation period of the plants, operations such as planting, care, harvesting,
threshing and pre-planting soil preparation processes will be able to be efficiently applied without
interruption.

As a result, it is possible to minimize the risks that will occur during crop production and to achieve
maximum efficiency with rotation techniques.
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0z
Bu arastirma, farkl sira araliklarinda ekilen ve farkli dozlarda giibre verilen gok yillik ¢im (Lolium
perenne L.) bitkisinin tohum verimi ve bazi agronomik 6zelliklerin belirlenmesi amaciyla Kasim
2013-Temmuz 2017 tarihleri arasinda Sakarya/Pamukova ekolojik kosullarinda yiiriitiilmiistiir.
Deneme; 2 farkli (20 ve 40 cm) sira araligi ve 4 farkli (0, 10, 20 ve 30 g/m?) doz giibre kullanilarak,
tesadiif bloklar1 deneme deseni’nde iki faktorli kurulmustur. Arastirmada; vejetatif sap sayisi
(adet/m?), sap verimi (g/m?), tohum verimi (g/m?), biyolojik verim (g/m?), hasat indeksi (%) ve kisa

dayaniklilik (1-9 puan) o6zellikleri incelenmistir. Incelenen tiim 6zellikler agisindan en yiiksek
degerler 20 cm sira aralig1 ve 30 g/m? giibre dozundan elde edilmistir.

Anahtar kelimeler: Agronomik ézellik, Cok yillik ¢im, Giibre dozu, Sira arasi, Tohum verimi.

Effects of Different Row Spacings and Fertilization Doses on the
Seed Yield and Some Agronomic Characteristics
of the Perennial Ryegrass (Lolium perenne L.)

ABSTRACT

This research was carried out in the ecological conditions of the Pamukova/Sakarya province
between November 2013-July 2017, in order to determine the seed yield and some agronomic
properties of the perennial ryegrass (Lolium perenne L.) plant sown at different row spacings and
fertilization doses. The experiment was conducted in the randomized block design two factorial with
4 different (0, 10, 20 and 30 g m) fertilizer doses and at 2 different row spacings (20 and 40 cm).
In this research; vegetative shoot number (count m?), straw yield (g m?), seed yield (g m?),
biological yield (g m2), harvest index (%) and winter endurance (1-9 point) were determined. At the
end of study, the highest values were obtained from in the 20 cm row spacings and 30 g m fertilizer
dose compare to control.

Keywords: Agronomic characteristic, Perennial ryegrass, Row spacing, Fertilizer dose, Seed yield,

1. Giris

Cevremizde yesil alan dokusunu olusturan ¢ok farkli bitki tiir ve ¢esitlerini gormek miimkiindiir. Peyzaj
caligmalarinda kullanilan yer ortiicii bitkiler arasinda yer alan yesil alan bugdaygil (¢im) bitkileri ise en
yiksek paya sahiptir. Cim bitkileri; sportif amaclarla kullanilan alanlarda, rekreasyon alanlarinda ve
erozyonu dnleme amaciyla en yaygin olarak kullanilan yer ortiicii bitkilerdir. Cim bitkilerinin kullanim
orani, toplumdaki yesil alan kiiltiiriiniin yayginhgiyla orantilidir [1, 2].

Ulkemizde yesil alan kiiltiiriiniin yaygilagmas1 konusunda en biiyiik sorunlardan birisi tohumluk temini
konusudur. Bugiin yaygin olarak kullanilan birgok bugdaygil ¢im bitkisi tohumlarinin cins, tiir ve gesit
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adlan yeteri kadar bilinmemekte, tohumluk kalitesine iliskin yeterli bilgiye rastlanmamakta, yasal
diizenleme ve yetkili teknik eleman bulunmamakta buna ragmen alim-satimi yapilmaktadir [2, 3].

Ulkemiz, yesil alan olusturmada kullanilan bugdaygillerin yetistirilebilecegi cok farkli ve uygun
ekolojik kosullara [1, 2, 3, 4] sahip olmasina ragmen 2006-2016 yillar1 arasinda toplam 2,761 ton (yillik
ortalama 251 ton) ¢im tohumu iretimi gerceklestirirken aynm1 donemde toplam 46,867 ton (yillik
ortalama 4,261 ton) ¢im tohumu ithal ederek 100 milyon $ harcama yapmistir [5]. Ulke kaynaklarinin
korunmasi Ve ihtiyag duyulan ¢im tohumlugunun yerli tiretimi i¢in uygun alanlarda iiretim yapilmalidir.
Cok yillik ¢im, yesil alanlarin olusturulmasinda kullanilabilecek bitkiler arasinda; iri yapisi, yumak
formu, yogun kardeslenme, koyu yesil rengi, cok yogun, giiclii ve derinlere inen kdkleri nedeniyle ayri
bir 6neme sahiptir [1, 2, 3, 6]. Ayrica otlatmaya kars1 oldukea direngli olan ve bu nedenle koyun ve sigir
otlatma sistemlerinde de tercih edilen bir mera bitkisidir [7, 8].

Bitkilerin tohumluk verimleri iizerine sira arasi ve gilibreleme gibi agronomik uygulamalarin da 6nemli
etkileri oldugu bilinmektedir [1, 4]. Cok yillik ¢imden yiiksek tohum verimi 20-40 cm sira arasi
mesafelerinden alinabilmektedir [2, 3, 4, 9].

Azotlu giibreleme, kritik zamanlarda biiylimeyi tesvik etmek i¢in bugdaygil bitkilerinde ¢ok dnemlidir
[10]. Bu bitkiler, su ve besin maddeleri yeterli oldugunda azot uygulamalarina olumlu tepki verirler.
Bugdaygil bitkilerinin bu reaksiyonu, azota karsi tepki egrisinde baglangi¢tan maksimum verime kadar
artar ve maksimum verime ulastiktan sonra azalir. Reaksiyonun azaldig1 bu nokta genellikle optimum
azot orani olarak belirlenir [11]. Bugdaygil bitkilerinin azota kars1 bu reaksiyonu, iklime bagl olarak
bolgeden bolgeye farklilik gdstermektedir. Bu bitkide iyi bir tohumluk verimi i¢in bazi arastirmacilar
[2, 3, 6, 7] 15-10-10 ile 45-40-50 arasinda degisen kompoze (NPK) giibre dozlar1 6nermistir.

Tohum verimi konusunda arastirma yapan; Riewe ve Mondart [12] 30-83.5, Ac¢ikgoz ve Karagoz [13]
1. y11 50-60, 2. y1l 30, Tan ve ark., [14] 41.5-52.4, Nizam [15] 24 kg/da azot dozunda 1. y1l 89.3, 2. y1l
55.2, Salman ve ark., [16] 20 cm sira aralig1 ve 30 kg/da azot dozunda 99.3, Fisakov [17] 129, Polat ve
Avcioglu [18] 141.3-176, Balasko ve ark., [19] 130, Yilmaz ve Avcioglu [20] 20 cm sira araliginda 1.
yil 114.5-122.1, 2. ikinci y1l 97.3-48.3 ve aragtirmanin devaminda Y1lmaz ve Avcioglu [21] 3. y1l 15.2-
18.3 ve 4. y11 10.8-9.8, Young Il ve ark., [22] 15 kg/da azot dozunda 73.4-183.2, Rolston ve ark., [23]
30 kg/da azot dozunda 171-208 ve Rowarth ve ark., [24] 10 kg/da azot dozunda 30-218 kg/da tohum
verimi aldiklarini bildirmistir. Ayrica pek ¢ok arastirmaci da [1, 2, 3, 4, 15, 16, 20, 21, 22, 25, 26, 27,
28] ¢ok yillik ¢im bitkisinin bazi agronomik 6zellikleri hakkinda kapsamli bilgi ve arastirma sonucu
bildirmislerdir.

Arastirma, iilkemizde yesil alan tesisinde yogun olarak kullanilan Lolium perenne L. ¢im tiiriiniin, farkli
sira araliklar ve farkli dozlarda azotlu giibre uygulamasiyla Sakarya ekolojik kosullarinda tohum tretim
imkani1 ve bazi agronomik 6zelliklerinin incelenmesi amaciyla yiritilmiistir.

2. Materyal ve Yontem
2.1. Materyal

Arastirma, Sakarya Uygulamali Bilimler Universitesi Pamukova Meslek Yiiksekokulu deneme
alaninda (N 40° 30’ 20.462, E 30° 10° 9.263 ve 80 m rakim) 2013-2017 yillar1 arasinda 4 yil
stireyle ylriitilmiistiir. Arastirma alanina ait Kasim 2013-Temmuz 2017 arast ve uzun yillar
iklim verileri Tablo 1°de verilmistir.

Tablo 1. 2013-2017 yillart arast ve uzun yillar ortalama (u.y.o.) iklim verileri®

s . . Yillar

. 2013 2014 2015 2016 2017 UY.0*
Toplam yagrs (mm) 844 6972 7213 633.7 289.6 685.9
Ortalama sicaklik (°C) 5.9 15.2 145 14.6 117 147
Nispi nem (%) 83.3 777 776 76.1 775 77.0

- Geyve Meteoroloji Istasyonu verileri, Geyve/Sakarya.

Yillara gore iklim verileri 2013 (son iki ay), 2014, 2015, 2016 ve 2017 (ilk 6 ay)’dir. Aragtirmanin 2014
ve 2015 yillarindaki toplam yagis, uzun yillar ortalamasinin iizerinde, 2016 yilinda ise daha diisiiktiir.
4. yilin ilk 6 ayindaki yagis miktar1 da uzun yillarin ortalamasina yakindir. 2015 ve 2016 yili ortalama

Journal of Agricultural Biotechnology 2(1), 14-23, 2021 15



Mustafa YILMAZ

Farkl Sira Araliklarinda ve Dozlarda Gibrelemenin Cok Yillik Cim (Lolium perenne L.) Bitkisinin Toh...

sicaklik verileri uzun yillik ortalamalara yakin, 2014 yili ise kismen daha yiiksektir. Arastirmanin tiim
yillarindaki oransal nem degerleri uzun yillar ortalamalarina ¢ok yakindir.

Aragtirma alami topragimin 0-20 ve 20-40 cm derinliklerinden alinan toprak 6rnekleri Sakarya
Uygulamali Bilimler Universitesi Pamukova Meslek Yiiksekokulu laboratuvarlarinda analiz edilmis
[29] ve sonuglar Tablo 2’de sunulmustur.

Tablo 2. Arastirma alaminin toprak ézellikieri

Aragtirma alaninin toprak 6zellikleri

Derinlik Biinve H Toplam Tuz CaCOs Organik Madde Azot (N) Fosfor (P.0sy  Potasyum (K;0O)
(cm) Y P (%) (%) (%) (kgha')  (kgha) (kg ha’)
0-20 Tl 6.70 0.024 5.61 1.61 1.12 105 205.0

20-40 Tl 7.61 0.023 7.50 1.14 0.65 8.5 255.0

(Brohi ve Aydeniz, 1991).

Analiz sonuglarina gore 0-20 cm derinlikteki topragin; tinl biinyeli, orta asit reaksiyonlu, tuzluluk, kireg
ve organik madde yoniinden orta, toplam azot ve alinabilir fosfor bakimindan yetersiz, almabilir
potasyum bakimindan ise zengin oldugu belirlenmistir. 20-40 cm derinlikteki topragin ise; hafif alkali
olup diger degerler bakimindan ayni grupta oldugu belirlenmistir.

Arastirmada, tohumluk olarak 6zel sektér (Palmiye Tohumculuk, izmir) tarafindan pazara sunulan
Lolium perenne L. nin “Esquire” ¢esidi kullanilmstir.

2.1. Yontem

Aragtirma; iki farkli sira araligi (20 ve 40 cm) ve dort farkli azotlu giibre dozunda (0, 10, 20, 30 g/m?)
iki faktorli olarak yiiriitiilmiistiir. Arastirma tesadiif bloklar1 deneme desenine gore 3 tekrarlamali olarak
kurulmustur. Parsel boyutlar1; 20 cm sira araliginda 5 mx1,60 m = 8 m?, 40 cm sira araliginda 5 mx3,20
m = 16 m? olacak sekilde diizenlenmistir. Parseller, Tarimsal Degerleri Olgme Denemeleri Teknik
Talimatina [30] uygun olarak kurulmustur.

Giibre kaynagi olarak Amonyum nitrat (%33) kullanilmistir. Yillik azotlu giibre miktari, her yil
kardeslenme donemi (25 Mart), basaklanma baslangici (25 Nisan) ve basaklanma sonrasi (25 Mayis)
dénemlerde 3 esit pargaya boliinerek verilmistir. Toprak analizlerinde yetersiz bulunun fosfor i¢in yillik
olarak ilk yil ekimle birlikte ve sonraki yillarda Ekim aylarinda 10 g/m? hesabiyla triple siiper fosfat
(TSP %42) giibresi verilerek fosfor miktar1 sabit tutulmustur.

Ekim iglemi 21.11.2013 tarihinde 2 cm derinliginde agilan ¢izilere 3 g/m? [3, 4, 9, 26] olacak sekilde
ekilmis ve yagmurlama sulama sistemiyle sulanmustir. Yabanci bitkilerle ¢apalama yontemiyle
miicadele yapilmistir.

Tohum hasadi salkimlardaki danelerin olgunlastigi dénemde, birinci y1l 29 Haziran 2014, ikinci yil 10
Temmuz 2015 ve iigiincii y1l 21 Haziran 2016 ve dordiincii y1l 25 Haziran 2017 tarihlerinde yapilmis ve
tim salkimlar oda sicakliginda kurutulmus, elle ufalanarak danelere ayrilmis ve saglam tohumlar igi bos
dane ve kavuzlardan ayrilmistir.

Arasgtirmada; vejetatif sap sayisi (adet/m?), sap verimi (g/m?), tohum verimi (g/m?), biyolojik verim
(9/m?), hasat indeksi (%) [30] ve kisa dayaniklilik (1-9 puan, 1: sar1 - 9: koyu yesil) [6] 6zellikleri
incelenmistir.

Arastirmadaki verilerin istatistiksel analizleri; sira arasi, giibre dozu ve sira arasixgiibre dozu
etkilesimlerine gore JMP programi kullanilarak iki faktorlii tesadiif bloklar1 deneme deseninde yapilmis
ve LSD (%5) degerleri tablolarda verilmistir. Tablolarda harflendirme yapilmayip bunun yerine
gorsellik agisindan verilerin Sekilleri sunulmustur.

3. Arastirma Bulgular:
3.1. Vejetatif Sap Sayisi

Her parselde 5 adet 10 cm’lik birim alanda tohum bulunmayan saplar sayilmis 10 ile ¢arpilarak bir
metredeki say1 ve alanla garpilarak adet/m? olarak elde edilen veriler Tablo 3 ve Sekil 1°de verilmistir.
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Tablo 3. Vejetatif sap sayis: (adet/m?) ve Sap verimi (g/m?) degerleri

Sira Vejetatif sap sayis1 (adet/m?)®) Sap verimi (g/m?)™
Yillar  Arast _ Gibre Dozlari (g/m?) o Giibre Dozlar1 (g/m?) Ort
(cm) 0 10 20 30 ' 0 10 20 30 '

20 7851 981.3 1161.1 1261.7 10473 7215 11354 1555.8 1788.7 1300.4
1.yl 40 631.2 8155 926.6 10415 853.7 5553 861.6 11954 13214 9834

Ort. 7082 8984 10439 11516 560.2 8885 1245.6 1355.1

20 716.3 9412 10384 11416 959.4 706.2 10854 1325.7 1661.1 1194.6
2.Yll 40 5974 7254 8776 10153 8039 5052 7754 1036.1 12854 900.5

Ort. 656.9 833.3 958.0 10785 --- 5157 8154 1080.9 1273.3 --

20 5323 661.6 9012 9854 770.1 5454 861.0 11750 1341.0 980.6
3.Yl 40 4354 5852 7052 8255 6378 4056 7120 785.0 1061.0 740.9

Ort. 4839 6234 803.2 9055 --- 4255 7365 880.0 1101.0 -

20 4216 6355 8256 8952 6945 4212 5360 7850 955.0 674.3
4.Y1l 40 355.2 4754 6017 7104 5357 3055 4110 571.0 6820 4924

Ort. 388.4 5555 7137 802.8 --- 306.8 4235 603.0 7185 -

20 613.8 8049 9816 1071.0 867.8 4655 7420 1007.9 11365 1037.5
Ort. 40 504.8 6504 7778 8982 707.8 438.6 690.0 896.9 1087.5 779.3

Genel Ort.  559.3  727.6 879.7 984.6 4521  716.0 9524 1112.0 ---

1.Y:8.35,2.Y:7.52 1.Y:14.62,2.Y:14.15 1.Y:15.32,2.Y:14.97

“)LSD %5 j’; ‘S’ 3.Y:7.65,4.Y: 8.36 (I;Dii)bzru ¢ 3.Y:16.65,4.Y:17.35 2;; ‘Z’gg;a‘ 3.Y: 16.85, 4. Y:18.85
rast Ort.: 12.61 Ort.: 18.77 4 Ort.: 19.45
S 1Lv:1612.v:164 LV:1872.V:173 1.Y:206,2. Y: 22.6
)LSD %5 A”“ 3.Y:15.4,4.Y: 159 D%ZL N 3.Y:16.3,4. Y:17.6 G’f‘g “’é‘;l’]‘ 3.Y:21.9,4.Y:19.3
rast Ort.:16.9 Ort.: 195 ubre Ort.: 23.4
Vejetatif sap sayisi (adet/m?)
1400,0
1200,0
1000,0
800,0
600,0
400,0
200,0
0,0 20cm 40 cm 20cm 40 cm 20cm 40 cm 20cm 40cm
1.yl 2.YiIl 3.vil a.Yil
H0g/m? mi10g 2 H20g/m? 30 g/m?

Sekil 1. Vejetatif sap sayis: degerleri (adet/m?)

Rakamlar sira aras1 mesafesine gore incelendiginde, arastirmanin tiim yillar1 ve ortalama degerlerde 20
cm sira araliginin 40 cm sira aralifindan yiiksek degerler verdigi goriilmektedir. En yiiksek ortalama
deger 1047.3 adet/m? ile birinci y1l 20 cm sira aralifinda 6lgiilmiistiir. Sira araliklarina bakildiginda, 20
cm sira araliginda birim alanda bulunan bitki sayis1 40 cm sira araligina oranla %50 fazla olmasi gergegi,
rakamlarla da ortaya ¢ikmistir. Azot dozlar1 agisindan degerlendirildiginde ise, yillar ortalamasinda en
yiiksek deger 1151.6 adet/m? ile 30 g/m? dozunda ortaya ¢ikmustir. Sira arasixgiibre dozu etkilesimleri
agisindan degerlendirildiginde, en yiiksek vejetatif sap sayisi verileri (1261.7 adet/m?) birinci y1l 20 cm
sira arasi ve 30 g/m? giibre dozunda, en diisiikse 40 c¢cm sira arasinda (355.2 adet/m?) dordiincii y1l ve
kontrol parselinde belirlenmistir.

Bugdaygil bitkilerinin ¢imlenen her tohumundan birden fazla sap meydana gelir ve buna “kardeslenme”
denir. Kardeslerin bir kism1 salkim vermesine ragmen tohum vermezler ki bunlar “Vejetatif Sap”, tohum
verenler ise "Generatif Sap" olarak tanimlanir [25]. Sonuglar bazi arastirmacilarin [15, 16, 20, 21, 27]
ifadelerini destekler niteliktedir.
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3.2. Sap Verimi

Her parselin 1 m?lik alanindan alinan sap miktarlarinin ortalama verileri Tablo 3 ve Sekil 2’de
verilmistir.

Sap verimi (g/m?)
2000,0
1500,0
1000,0
500,0
0,0 20cm  40cm 20cm  40cm 20cm  40cm 20cm 40 cm
1.vil 2.1l 3.Y1l 4.Y1l
mCg/m? m 10 g/m? m20g/m? m30g/m?

Sekil 2. Sap verimi degerleri (g/m?)

Sira aras1 mesafesine gore arastirmanin tiim yillar1 ve ortalama degerlerde 20 cm sira araliginin 40 cm
sira araligindan yiiksek degerler verdigi goriilmektedir. En yiiksek deger 1300.4 g/m? ile birinci y1l 20
cm sira araliginda belirlenmistir. Azot dozlar1 agisindan bakildiginda, en yiiksek degerler 1355.1 g/m?
ile 30 g/m? dozunda ortaya ¢ikmistir. Sira arasixgiibre dozu etkilesimleri agisindan degerlendirildiginde,
en yiiksek sap verileri (1788.7 g/m?) birinci yil 20 cm sira aras1 ve 30 g/m? giibre dozunda belirlenmistir.
Sonuglar bazi1 arastirmacilarin [15, 16, 20, 21, 27] bulgularina gore kismen daha yiiksektir.

3.3. Tohum Verimi

Her parselin 1 m?lik alanindan alinan tohum miktarlarinin ortalama verileri Tablo 4 ve Sekil 3’te
verilmistir.

Tablo 4. Tohum verimi (g/m?) ve Biyolojik verim (g/m?) degerleri

Sira Tohum verimi (g/m?)® Biyolojik verim (g/m?)™

Yillar  Arast _______Giibre Dozlari (g/m?) o T — Giibre Dozlari (g/m?) . Ort
(cm) 0 10 20 30 ’ 0 10 20 30 ’

20 36.2 122.1 1452 1475 1128 757.7 12575 1701.0 1936.2 1413.2

1. Y1l 40 34.3 1144 1335 138.2 105.1 589.6 976.0 1328.9 1459.6 1088.5
Ort. 35.3 118.3 139.4 1429 --- 5955 1006.8 1385.0 1498.0 ---

20 35.1 97.3 125.2 1284 96.5 741.3 1182.7 14509 1789.5 1291.1

2.Y1 40 30.2 72.8 1185 122.2 85.9 535.4 848.2 1154.6 1407.6 986.4
Ort. 32.7 85.1 121.9 125.3 --- 548.4 900.5 1202.8 1398.6 ---

20 11.6 35.2 49.2 51.3 36.8 557.0 896.2 1224.2 1392.3 1017.4

3. Y1l 40 8.7 24.3 36.2 37.4 26.7 414.3 736.3 821.2 1098.4 767.6
Ort. 10.2 29.8 42.7 44.4 --- 435.7 766.3 922.7 1145.4 ---

20 5.7 9.8 13.2 13.4 10.5 426.9 545.8 798.2 968.4 684.8

4. Y1l 40 5.1 8.8 9.5 9.8 8.3 310.6  419.8 580.5 691.8 500.7
Ort. 54 9.3 11.4 11.6 --- 312.2 432.8 614.4 730.1 ---

20 22.2 66.1 83.2 85.2 64.2 487.7 808.1 1091.1 1221.7 1101.7

Ort. 40 19.6 55.1 74.4 76.9 56.5 458.2 745.1 971.3 1164.4 835.8
Genel Ort. 20.9 60.6 78.8 81.1 --- 473.0 776.6 1031.2 1193.1 ---
1.Y: 0.60, 2. Y: 0.66 - 1.Y:085,2 Y:0.76 1.Y:1.20,2. Y- 1.08

“LSD %5 ora s 3voes 4 vi062  GITC 3yi082,4.v:073  SrO@UNX 3yi141 4y:158

Ort.:1.21 Ort.: 1.82 Ort.: 1.97

o S TTBSEVIE o LYERINTT . IVE3LVES
Arast TS T Dozu S Giibre dozu T T

Ort.:19.1

Ort.:19.7

Ort.: 19.5
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Tohum verimi (g/m?)
150
100
50 ’ -y
ar &5 -
0 20cm 40 cm 20cm 40 cm 20cm 40 cm 20cm 40cm
1.y 2.vil 3.vil 4.vil
m0g/m? m10g/m? W 20g/m? H3 g/m?

Sekil 3. Tohum verimi degerleri (g/m?)

Rakamlar birlikte ele alindiginda, arastirmanin tiim yillar1 ve ortalama degerlerde 20 cm sira araligimin
40 cm sira araligindan yiiksek degerler verdigi belirlenmistir. Elde edilen bu veriler, A¢ikgdz [3],
Gengkan [4], Acikgdz ve Karagoz [13], Yilmaz ve Avcioglu [20, 21] ve Simic ve ark., [28]’nin ¢ok
yillik ¢im bitkisinde 20 cm dar sira araliklarinin daha yiiksek tohum verdigini bildirdigi ifadelerini
dogrulamaktadir. En yiiksek deger 112.8 g/m? ile birinci y1l 20 ¢m sira araliginda belirlenmistir.

Verilere azot dozlar1 agisindan bakildiginda, en yiiksek degerlerin 142.9 g/m? ile 30 g/m? ve 139.4 g/m?
ile 20 g/m? azot dozlarinda ortaya ¢iktig1 goriilmektedir.

Sonuglar sira arasixgiibre dozu etkilesimleri agisindan degerlendirildiginde, en yiiksek veriler 30 g/m?
dozunda (147.5 g/m?) 20 g/m? dozunda (145.2 g/m?) birinci yil ortaya ¢ikmis ve aymi grupta yer
almiglardir. Daha yiiksek dozda azot uygulamasi tohum verimi iizerinde olumlu bir etki yaratmistir.
Farkli ekolojik kosullarda gergeklestirilen benzer ¢alismalar [3, 4, 20, 15, 16, 21, 22] azotlu giibre
uygulamasinin tohum verimini artirdigim bildirmektedir. Ancak burada bilinmesi gereken en énemli
husus, ¢ok yillik ¢im bitkisinin uzun yillar tohum verebilen bir bitki olmadigi, aksine tohum veriminin
ikinci yildan itibaren hizla azalmaya basladiginin bilinmesi gerektigidir. A¢ikgdz ve Karagdz [13]
yaptiklar1 calismalarinda tohum verimlerinin ikinci yilda %50 oraninda azaldigini bildirmislerdir.
Ayrica bazi arastirmalar [14, 15, 20, 21] da bu durumu dogrulamaktadir. Bu nedenle ¢ok yillik ¢im
bitkisiyle tohum tiretimi yapmak istendiginde ikinci yildan sonra yeniden ekim yapilmalidir [3, 4, 10].

Bu ¢aligmada elde edilen tohum verimleri; Riewe ve Mondart [12], Acikgdz ve Karagoz [13], Tan ve
ark., [14], Nizam [15] ve Salman ve ark., [16]’nin degerlerinden daha yiiksek, Fisakov [17], Polat ve
Avcioglu [18], Balasko ve ark., [19], Yilmaz ve Avcioglu, [20, 21] ve Young III ve ark., [22]’nin
degerleriyle benzer, Rolston ve ark., [23] ve Rowarth ve ark., [24]’nin bulgularindan distiktiir.
Arastirmalar arasindaki farkliliklar; basta ekolojik kosullar olmak iizere, gesitlerin genetik 6zellikleri ve
uygulanan agronomik 6zelliklerden kaynaklanmis olabilir.

3.4. Biyolojik Verim

Her parselin tohum ve sap veriminin toplanmasiyla elde edilen ortalama verim degerleri Tablo 4 ve
Sekil 4’te verilmistir.

Tohum verimi ve sap verimi degerlerinde oldugu gibi veriler sira arasi mesafesine gore incelendiginde,
aragtirmanin tiim yillar1 ve ortalama degerlerde 20 cm sira araliklarinin 40 cm sira araligindan yiiksek
degerler verdigi goriilmektedir. En yiiksek deger ikinci yil 20 cm sira araliginda belirlenmistir.

Azot dozlar1 agisindan bakildiginda, en yiiksek degerler tiim yillarda 30 g/m? dozunda ortaya ¢ikmustir.
Sira arasixgiibre dozu etkilesimleri agisindan degerlendirildiginde, en yiiksek veriler (1936.2 g/m?)
birinci y11 20 cm sira aras1 ve 30 g/m? giibre dozunda belirlenmistir. Bu arastirmadan elde edilen sonuglar
bazi aragtirmacilarin [15, 16, 20, 21] bulgularindan kismen daha yiiksektir.
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Biyolojik verim (g/m?)
2000
1500
1000
500
0 20cm 40 cm 20cm 40 cm 20cm 40 cm 20cm  40cm
1.vi 2.vil 3.vil 4.yl
m0g/m? m10¢g/m? m20g/m? m 30g/m?

Sekil 4. Biyolojik verim degerleri (g/m?)
3.5. Hasat indeksi

Biyolojik verimlerin tohum verimlerine oranlanmasiyla elde edilen hasat indeksi degerleri Tablo 5 ve
Sekil 5’te verilmistir.

Tablo 5. Hasat indeksi (%) ve kisa dayaniklilik (1-9 puan) degerleri

Sira Hasat indeksi (%) Kisa dayamiklihk (1-9 puan)®™)
Yillar  Arast _______Giibre Dozlar (g/m?) ort. Giibre Dozlari (g/m?) ... ort
(cm) 0 10 20 30 ' 0 10 20 30 '
20 4.8 9.7 8.5 7.6 8.0 6.8 7.8 8.6 9.0 8.1
1.Yd 40 5.8 11.7 10.0 9.5 9.7 6.5 7.5 8.4 8.7 7.8
Ort. 5.9 11.8 10.1 9.5 - 6.7 7.7 8.5 8.9 -
20 4.7 8.2 8.6 7.2 7.5 6.6 7.6 8.5 8.8 7.9
2.Yl 40 5.6 8.6 10.3 8.7 8.7 6.4 7.4 8.3 8.6 7.7
Ort. 6.0 9.5 10.1 9.0 - 6.5 7.5 8.4 8.7 -
20 2.1 3.9 4.0 3.7 3.6 6.4 7.5 8.3 8.6 7.7
3.Yil 40 2.1 3.3 4.4 3.4 35 6.2 7.3 8.1 8.4 7.5
Ort. 2.3 3.9 4.6 3.9 - 6.3 7.4 8.2 8.5 -
20 1.3 1.8 1.7 1.4 15 6.2 7.4 8.2 8.4 7.6
4.Yil 40 1.6 2.1 1.6 14 1.7 6.1 7.2 8.0 8.2 7.4
Ort. 1.7 2.1 1.9 1.6 - 6.2 7.3 8.1 8.3 ---
20 4.6 8.2 7.6 7.0 5.8 6.5 7.6 8.4 8.7 7.8
Ort. 40 4.3 7.4 7.7 6.6 6.8 6.3 7.3 8.2 8.5 7.6
Genel Ort. 4.4 7.8 7.6 6.8 6.4 7.5 8.3 8.6
ospos e STOMTEOR g IVIRIVON oy  1VORZYVIE

Arast " ort:004 Dozu Ort:005 Giibre dozu _ Ort:006
- g LY:00L2.Y:001 . 1.Y:0.02,2.Y:0.01 Sura arast x 1.Y:0.01,2.Y:0.03
LSD %5 Aras: 3.Y0.03,4.Y:0.02 Dozu 3.Y:0.02,4.Y:0.03 Giibre dozu 3.Y:0.02,4.Y:0.03
Ort.: 0.03 Ort.: 0.04 Ort.: 0.04

Aragtirmadan elde edilen veriler sira aras1 mesafesine gore en yiiksek deger %9.7 ile birinci y1l 40 cm
sira araliginda belirlenmistir.

Azot dozlari arasinda en yiiksek deger %11.8 ile 10 g/m? dozunda ortaya ¢ikmustir. Sira arasixgiibre
dozu etkilesimleri agisindan incelendiginde, en yiiksek veri (%11.7) birinci yil 40 cm sira arasi ve 10
g/m? giibre dozunda belirlenmistir. En diisiik deger ise (%1.3) dérdiincii y1l 20 cm sira araligi ve 0 g/m?
giibre dozunda belirlenmistir.

Bu arastirmadan elde edilen dort yillik ortalama veriler bazi arastirmacilarin [20, 21] elde ettigi
bulgulardan daha yiiksektir.
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Hasat indeksi (%)
12
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8
6
4
2
0
20cm 40 cm 20 cm 40 cm 20 cm 40 cm 20cm  40cm
1.vil 2.Yil 3.l 4.Yill
m0g/m? m10g/m? m20g/m? B3 g/m?

Sekil 5. Hasat indeksi degerieri (%)
3.6. Kisa Dayamikhihk

Her yil Aralik-Ocak-Subat aylarinda ¢imlerin sararma durumlarina gore verilen puanlarla (1: sari, 9:
koyu yesil) elde edilen sonuglar Tablo 5 ve Sekil 6’da verilmistir.

Kisa dayanikhlik (1-9 puan)

10

8

6

1

2

0 20cm 40 cm 20cm 40 cm 20cm 40 cm 20cm 40cm

1.Vl 2.vil 3.vil 4.vil
m0g/m? H10g/m? m20g/m? m30g/m?

Sekil 6. Kisa dayaniklilik degerleri (1-9 puan)

Sonuglar sira aras1 mesafesine gore degerlendirildiginde, arastirmanin tiim yillar: ve ortalama degerlerde
20 cm sira araliklarinin 40 cm sira araligindan yiiksek degerler verdigi goriilmektedir. En yiiksek deger
8.1 ile birinci y1l 20 cm sira araliginda belirlenmistir.

Azot dozlar agisindan incelendiginde, en yiiksek deger 8.9 puan ile birinci y1l 30 g/m? dozunda ortaya
cikmis, en diisiik deger ise 6.2 puan ile dordiincii yil azot uygulanmayan parsellerden elde edilmistir.

Sira arasixgiibre dozu etkilesimleri a¢isindan bakildiginda, en yiiksek veriler (9.0) tam puan ile birinci
yilda 20 cm sira arasi ve 30 g/m? giibre dozunda belirlenmistir. En diisiik deger ise (6.1) dordiincii yil
40 cm sira aralig1 ve kontrol parselinde belirlenmistir.

Dort yillik ortalama verilerin, sira arasixgiibre dozlar etkilesimleri incelendiginde, kisa dayaniklilik
seviyesinin 9 puan iizerinden 6.4-8.6 puan arasinda degistigi goriilmektedir. Bu durum ¢ok yillik ¢im
bitkisinin Sakarya ekolojik kosullarindaki kis sartlarina oldukga toleransli oldugu ortaya koymaktadir.

Bu arastirmadan elde edilen dort yillik ortalama veriler bazi arastirmacilarin [20, 21] elde ettigi
sonuglarla benzerlik i¢indedir.
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4. Sonuc ve Oneriler

Yiiriitiilen bu aragtirmada; farkl sira araliklar1 (20 ve 40 cm) ve farkli dozlarda (0, 10, 20 30 g/m?) azotlu
giibrelemenin ¢ok yillik ¢im’in “Esquire” ¢esidinin tohum verimi ve bazi agronomik 6zelliklerine iligkin
elde edilen degerler toplu halde ele alindiginda asagidaki sonuglar ortaya ¢ikmaktadir.

Veriler sira araliklart acisindan incelendiginde; 20 cm sira araliklarinin daha yiiksek degerler verdigi
belirlenmistir. Genel olarak yillik yagisi yeterli olan, yagisin mevsimlere ve hatta aylara gore diizenli
yayildigi yerlerde dar sira araliklarinda genis sira araliklarina oranla birim alanda daha fazla bitki olmasi
nedeniyle tohum veriminin arttig1 bilinmektedir [3, 4, 6].

Azot dozu uygulamalar agisindan en yiiksek degerler 30 g/m? giibre dozunda elde edilmistir. Birgok
aragtirmaciya [1, 2, 3, 4, 15, 16, 20, 21, 22, 26] gore artan dozda azotlu gilibre uygulamalarinin tohum
verimini artirdig1 vurgulanmakta, bu arastirma sonuglari da bu tezi dogrulamaktadir.

Arastirmada elde edilen verilere uygulanan sira arasi mesafesi ve giibre dozlar faktorlerinin etkisi
yaninda ekimi yapilan bitkinin performansin1 ortaya koymasinda iklimin de biiyiik etkisi vardir.
Aragtirma alanmin uzun yillar ortalama iklim verilerine bakildiginda yillik toplam yagis miktarinin
685.9 mm ve yillik ortalama sicakligmnin 14.7 °C oldugu goriilmektedir (Tablo 1). Ayrica aragtirma
alani; uzun yillik ortalama verilere gore yilin 128.6 giinii yagmurlu ve serin (ortalama 14.7 °C)
gecmektedir. Denemenin yiiritildigi yillardaki iklim verilerinin, ¢ok yillik ¢imin de aralarinda oldugu
serin iklim ¢im bitkilerinin tohumluk amaciyla yetistirilmesi icin 6zellikle yagis ve sicaklik agisindan
ideale yakin kosullara ve bitkilerin ger¢ek performanslarini ortaya koyabilmesi i¢in uygun ekolojiye
sahip oldugunu séylemek miimkiindiir [3, 4].

Burada dikkat edilmesi gereken en énemli husus, ¢ok yillik ¢im bitkisinin tohum veriminin ilk iki yilda
oldukga tatminkar olmasi ancak ikinci yildan itibaren hizla azalmaya baslamasidir. Cok yillik ¢imbitkisi,
uzun yillar tohum verebilen bir bitki degildir. Bu nedenle tohum iiretimi yapmak i¢in iki yildan sonra
yeniden ekilmelidir. [3, 4, 10]. Ulkemizde yillik olarak kullanilan ¢im tohumlarinin sadece %5.9'unun
yurt i¢inde tiretiliyor olmasi tohum iiretiminin 6nemini daha da vurgulamaktadir [5].

Caligmada incelenen ozelliklerin genel bir degerlendirmesi yapildiginda; ¢ok yillik ¢im bitkisinin tohum
verimi igin ilk iki yilin birincisinde, 20 c¢m sira araliginin 20 g/m? azot dozunda 145.2 ve 30 g/m? azot
dozunda 147.5 g/m?, ikinci yilda ise, 20 ¢m sira araliginin 20 g/m? azot dozunda 133.5 ve 30 g/m? azot
dozunda 138.2 g/m? tohum verdigi goriilmektedir. Her ne kadar veriler 30 g/m? azot dozunda rakamsal
olarak yiiksek olsada hem giibre maliyetinden hem de toprak ve yeralti sularinin kirlenmesinden
kagmmak i¢in 20 g/m? azot dozu uygulamak daha ¢evre dostu bir ¢oziim olacaktir. Ancak bu aragtirmada
uygulanan en yiiksek dozdan daha iist dozlarin, incelenen 6zelliklere ve 6zellikle de tohum verimine ne
gibi etkileri olacagi bilinmemektedir. Bu nedenle daha saglikli ve agiklayici sonuglarin alinabilmesi igin
daha farkli sira araliklari, farkli dozlarda ve farkli giibre gesitleri ile aragtirmalarin yapilmasinin gerekli
oldugu agiktir.
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Kadife (Tagetes erecta) Ciceginin Bazi Kalite ve Gelisim

Parametrelerine Yarasa Gubresi ve Vermikompostun Etkileri
Nuray CICEK”

Cankir1 Karatekin Universitesi, Orman Fakiiltesi, Peyzaj Mimarhig1 Boliimii, Bitki Materyali ve
Yetistiriciligi Anabilim Dali, Cankir1, Tiirkiye
oy4

Bu ¢alismada, Tirkiye ve diinyada 6nemli bir satig potansiyeline sahip Kadife (Tagetes erecta)
ciceginin gelisim, kalite ve fotosentetik pigmentleri lizerine yarasa giibresi ve vermikompostun
etkisi arastirilmistir. Deneme Cankir1 Karatekin Universitesi Arastirma ve Uygulama Serasinda
tesadiif parselleri deneme desenine gore 5 tekerriirlii olarak yiiriitilmiistiir. Saksilara artan diizeyde
(%1, % 2, % 4, % 6) yarasa giibresi ve vermikompost uygulanmistir. Deneme sonrasinda hasat
edilen bitkilerde gelisim ve kalite parametreleri ile fotosentetik pigmentlerin degerleri dl¢tilmiistiir.
Yapilan analizler ve Ol¢iimlerde belirlenen degerler yarasa giibresi ve vermikompostun biitiin
dozlarinda kontrol grubuna gore daha yiiksek bulunmustur. Estetik goriiniim puani, tomurcuk sayisi,
cicek sayist, cicek agirlif, tag genisligi, bitki boyu, bitki yas ve kuru agirligt, kok uzunlugu, kok yas
ve kuru agirligi, klorofil a, klorofil b, klorofil a+b ve karotenoide ait ortalama degerler arasindaki
fark istatiksel olarak ©Onemli bulunurken (p<0.001) ana siirgiin sayisi, klorofil a/b ve
klorofil/karotenoide ait ortalama degerler arasindaki fark ise istatiksel olarak 6nemli bulunmamistir.
Calisma sonunda elde edilen veriler degerlendirildiginde kadife ¢igegi i¢in en uygun yarasa giibresi
dozunun %6’lik oran oldugu tespit edilmistir. Aragtirmada, uygun doz miktar1 belirlendigi i¢in asirt
ya da az organik giibre kullanarak olusan ekonomik kayiplarin da Oniine gegilebilecegi
distiniilmektedir.

Anahtar kelimeler: Yarasa giibresi, Vermikompost, Organik giibre, Sus bitkisi.

The Effects of Bat Guano and Vermicompost on Some Quality
and Growth Parameters of Marigold Tagetes (Tagetes erecta)
Plant

ABSTRACT

In this study, the effect of bat guano and vermicompost on the growth, quality and photosynthetic
pigments of the marigold plant (Tagetes erecta), which has an important sales potential in Turkey
and in the world, was determined. The experiment was conducted in Cankir1 Karatekin University
Research and Application Greenhouse according to a randomized plot design with 5 replications.
Bat guano and vermicompost were applied increasingly (1%, 2%, 4%, 6%) to the pots. Growth and
quality parameters and photosynthetic pigment analyzes were executed on the harvested plants after
the experiment. According to the realized analyzes and measurements on these values, all doses of
bat guano and vermicompost were found to be higher than the control group. Aesthetic appearance
score, number of buds, number of flowers, flower weight, crown width, plant height, plant fresh and
dry weights, root length, root fresh and dry weights, chlorophyll a, chlorophyll b, chlorophyll a+b
and carotene while the difference were found to be statistically significant (p<0.001). On the other
hand, the difference between the mean values of main shoot number, chlorophyll a/b and
chlorophyll/carotene was not found to be statistically significant. When the result from the study
were evaluated as a whole, it was determined that the most suitable dose for marigold plant was 6%
of bat guano. It has been thought that economic losses resulted from excessive or less organic
fertilizers can be prevented via the appropriate dose determined in the current research.

Keywords: Bat guano, Vermicompost, Organic fertilizer, Ornamental plant

* Corresponding Author’s email: nuraycicek3b@gmail.com

SUBU Bilimsel Yayinlar Koordinatérliigi http://biyak.subu.edu.tr


https://orcid.org/0000-0001-5044-5276

Nuray GICEK

Kadife (Tagetes erecta) Cicedinin Bazi Kalite ve Gelisim Parametrelerine Yarasa Giibresi ve Vermikompo...

1. Giris

Kentlerde yasayan insanlarin yesile olan 6zlemlerini gidermek, dogayla olan iliskilerini artirmak, ayni
zamanda estetik deger kazandirmak [1, 2] a¢isindan peyzaj projeleri farkli bir 6nem tasir. Bu baglamda
ozellikle kadife ¢igegi (Tagetes erecta) gibi estetik goriiniimii yiiksek ve uygun biit¢eli mevsimlik dig
mekan bitkilerine gereksinim artmaktadir.

Compositae familyasina ait tek yillik otsu bir bitki olan kadife ¢iceginin halk arasindaki ad1 ‘Hint giilii
ya da Hint karanfili’ olarak bilinmektedir. Her iklimde kolayca yetisebildigi ve toprak istegi bakimdan
secici olmadig i¢in ¢ok genis bir alana yayilmasina ragmen ana yurdu Orta Amerika’dir. Katmerli ya
da katmersiz bir yapiya sahip olan ¢iceginin rengi sari, turuncu ve kirmizidir. Yaprak yapisi bilesik olan
kadife ¢icegi, tohum ydntemi ile ¢ogaltilmaktadir. Giines ihtiyaci ¢ok fazladir ve sicakligin diismeye
basladi kis mevsimine dayanikl degildir [3, 4].

Gizel ¢gigeklere sahip oldugu icin peyzaj projelerinde tercih edilen kadife ¢icegi ayn1 zamanda tibb1 ve
aromatik bir bitkidir. Diger taraftan bu siis bitkisi Uzak Dogu’da geleneksel olarak yenilebilen ¢igekler
arasinda da yer almaktadir. Keskin kokusu sebebi ile organik tarimda bdcek kovucu bitki olarak da
kullanilmaktadir.

Surdurulebilir bitkisel Gretim kapsaminda organik giibrelerin ya da organik atiklarin degerlendirilerek
yetistirme ortami ya da giibre olarak kullanilmasi ¢evreye oldugu kadar iilkelerin ekonomisine de biiyiik
fayda saglamaktadir. Ulagilabilirligi en kolay ve akla ilk gelen organik giibrelerden olan ahir giibresinin
siis bitkileri yetistiriciliginde genelde ¢ok fazla tercih edilmemesinden dolay1 organik karakterli yarasa
gubresi ve vermikompost dnemli bir alternatif secenek olabilir.

Son yillarda 6nemi yeni fark edilen ve bilinirligi giderek artan yarasa gubresi icin Turkiye buytk bir
potansiyeldir. Magara sayis1 bakiminda Avrupa’da ilk sira da bulunan Tiirkiye’de ¢ok azi turizme
acilmig yaklagik 40 bin magara mevcuttur. Bu durumda iilkemizde tahmini olarak yaklasik 5-6 milyon
tonluk yarasa glibresi rezervi mevcuttur [5, 6]. Yarasa giibresi “bioremediation mikroorganizmalar”
bakimindan oldukca zengindir. Ornegin, 100 mL yarasa diskisinda yaklasik olarak bir milyar bakteri
bulunmaktadir. Bu bakteriler, bir taraftan toprak toksinlerinin par¢alanmasina yardimei olarak topragin
beslenmesini ve kalitesini arttirirlarken diger taraftan diskida dogal olarak bulunan organik bilesiklerin
parg¢alanmasindan ve degisiminde 6nemli bir rol oynar. Yarasa giibresinden igerdigi makro (azot, fosfor,
potasyum, kalsiyum, magnezyum, kikuirt, sodyum ve klor) ve mikro bitki besin elementleri (demir,
mangan, ¢inko, bakir, bor, molibden) sayesinde bitkisel liretimde verim artirici olarak yararlanilmaktadir

[71.

Kirmizi solucanlarinin sindirim sistemlerinden organik atiklarin (bitkisel ve hayvansal) gecmesi ile
olusan vermikompostun [8, 9] biinyesinde simbiyotik bakteri (Rhizobium) ve asimbiyotik
mikroorganizmalar ile mikoriza mantarlari bulunmaktadir [9, 10, 11, 12, 13]. Boylece vermikompost
topraga bitki besin maddesi, humik asit ve bilylime diizenleyicileri saglamakla kalmaz ayn1 zamanda
mikrobiyel aktiviteyi ve mikrobiyel biyokiitle seviyesini artirarak toprak verimliligi ve kalitesi {izerine
olumlu etkiler yaparak toprak kaynakli hastalik ve zararlilarin neden oldugu hasar1 azaltir [ 14]. Organik
giibreler arasinda yer alan vermikompost siv1 ve kati (graniil) olmak iizere iki farkli formdadir.

Bu calismada, ¢ok bilinen ve dnemli bir satig degerine sahip olan kadife ¢iceginin gelisim ve kalite
parametreleri ile fotosentetik pigmentleri Uzerine yarasa glbresi ve vermikompostun etkileri
incelenmistir. Calisma sonunda hem en uygun giibre tiirli ve dozu tespit edilerek giizel gériinimlii ve
kaliteli bir siis bitkisi gelisimi saglamak hem de bu sektdrde asir1 ya da az organik giibre kullanarak
olusabilecek ekonomik kayiplarin da 6niine gegilmesi hedeflenmistir.

2. Materyal ve Yéntem

Bu ¢alisma, Cankir1 Karatekin Universitesi Arastirma ve Uygulama serasinda yiiriitiilmiistiir. Deneme
bitkisi olarak kadife (Tagetes erecta) cicegi secilmistir. Kadife ¢igegi tohumlar1 1/3 perlit/torf oraninda
karigtirilarak hazirlanan ¢imlendirme ortamina ekilmis ve kapak materyali olarak vermikiilit
kullanilmistir. Ekimden 50 giin sonra kadife ¢igegi fideleri deneme ortamina sasirtilmistir. Deneme
ortami bir litrelik saksilara yine 1/3 perlit/torf oraninda karistirilarak hazirlanmistir. Kadife ¢igegi
fideleri sasirdiktan sonra yarasa giibresi ve vermikompost, yetistirme ortamina asagida belirtilen

Journal of Agricultural Biotechnology 2(1), 24-31, 2021 25



Nuray GICEK

Kadife (Tagetes erecta) Cicedinin Bazi Kalite ve Gelisim Parametrelerine Yarasa Giibresi ve Vermikompo...

miktarlarda hacim oraninda hesaplanarak 50 mL torf ve perlit karigimi ile karistirilarak saksilarin {ist
kismina eklenerek spatiil yardimi ile kok bolgesine ulagsmasi saglanmustir.

Calisma, tesadiif parselleri deneme desenine gore bes tekerriirlii olarak yiiriitiilmiistiir. Yarasa giibresi
(YG) ve vermikompostun (VK) dort farkli dozu (%1, %2, %4, %6) kullanilan yetistirme ortamlarina
herhangi bir temel giibreleme yapilmamistir. Yetistirme ortaminin bazi fiziksel ve kimyasal 6zellikleri
Tablo 1°de yarasa giibresi ve vermikompostun bazi kimyasal 6zellikleri ise Tablo 2’de sunulmustur.
Denemede, yetistirme ortami reaksiyonu (pH) ve elektriksel iletkenlik (EC) Gabriels ve Verdonck [15]’a
gore, organik madde Horneck vd. [16]'ne gore yapilmistir. Humik asit analizi Schnitzer [17]’e ve %
nem ise Richards [18]’a gore hesaplanmistir. Suda ¢6ziinebilir amonyum ve nitrat Kirven [19]’e gore
hazirlanarak Kacar [20]’a gore tespit edilmistir. Suda ¢oziilebilir fosfor, potasyum, kalsiyum,
magnezyum ve demir sature ortam ekstraktinda ICP-OES cihazi ile belirlenmistir [19]. Kadife ¢iceginin
estetik goriinlim puani, tomurcuk sayisi, gigek sayisi, ¢icek agirligi, ana siirgiin sayisi, tag genisligi, bitki
boyu, bitki yas ve kuru agirhigi, kok uzunlugu, kok yas ve kuru agirligi dlgtiimleri duyarli terazi ve
kumpas yardimiyla Kiitiik vd. [21] ve Cigek [22] e gore belirlenerek kayit edilmistir. Hasat 6ncesi alinan
taze yaprak orneklerinde aseton ile homojenize edilen fotosentetik pigmentlerin absorbanslar1 663, 645
ve 470 nm dalga boyunda spektrofotometrede belirlenmis ve klorofil a (Klo a), klorofil b (Klo b) ve
karotenoid (Kar) icerikleri ise Lichtenthaler [23]’e gore hesaplanmugtir.

Tanimlayici istatistikler olarak ortalamatstandart sapma (n=5) kullanilmigtir. Verilere One Way
ANOVA ve ¢oklu karsilagtirma testlerinden Duncan Testi (o < 0,05 ) uygulanmistir.

Tablo 1. Yetistirme ortaminin bazi fiziksel ve kimyasal ozellikleri

Ozellikler Deger |Ozellikler Deger
pH (saturasyon ekstrakti) 6.00 |Suda ¢ozlnebilir P (mg kg™) 5.49
EC (dSm™) 0.51  |Suda ¢ozlinebilir K (mg kg™) 51
Organik madde (g kg) 950 |Suda ¢ozlinebilir Ca (mg kg™) 178
Suda ¢ozunebilir NHs-N (mg kg?) 0.73  |Suda ¢ozlnebilir Mg (mg kg™t 56
Suda ¢6ztinebilir NOs-N (mg kg?) 5.75  |Suda ¢ozlinebilir Fe (mg kg™ 0.07

Tablo 2. Yarasa gulbresi ve vermikompostun baz: kimyasal ézellikleri

Ozellikler Yarasa gubresi (YG) Vermikompost (VK)
pH (saturasyon ekstrakti) 5.00 8.56

EC (dS m%) 7.30 5.31

Nem (%) 20 60

Toplam humik+fulvik asit (g kg™) 50 100
Organik madde (g kg™?) 300 200
Toplam-N (g kg™?) 15.0 10.6

Suda ¢ozlnebilir P (g kg™) 100 0.20

Suda ¢ozlnebilir K (g kg) 14.2 12.0

3. Sonug ve Tartisma

Yarasa giibresi ve vermikompostun farkli dozlarinin kadife ¢igeginin kalite parametrelerine etkisine
iligkin ortalama degerler Tablo 3’te, gelisim parametrelerine etkisine iligkin ortalama degerler Tablo
4’te ve fotosentetik pigmentler igeriklerine etkisine iligkin ortalama degerler Tablo 5’te toplu olarak
sunulmustur.

Kadife ¢igeginin estetik goriinlim puanina yarasa giibresi ve vermikompostun etkisi istatiksel olarak
o6nemli bulunmugtur (p<<0.001). En diisiik estetik goriiniim puani kontrol ortaminda tespit edilmis, kadife
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¢iceginin estetik goriiniim puani yarasa giibresi ve vermikompostun artan dozlarina baglh olarak énemli
oranda artmistir (Tablo 3). Kontrole gore en yiiksek uygulama dozunda, yarasa giibresi (%54.8)
vermikomposta (%45.2) gore estetik goriiniim puani daha fazla artirmig ancak uygulamalar arasinda
belirlenen degisimler 6nemli bulunmamustir. Iyi bir estetik goriiniim puani bitkinin herhangi bir
toksiteye veya noksanliga maruz kalmadan saglikli bir sekilde gelisimini tamamladigini gostermektedir.
Estetik goriiniim puaninin satis donemine gelmis siis bitkileri i¢cin aranan 6nemli 6zellikler arasinda
oldugu ayrica organik giibre ilavesinin bitkilerin estetik goriinlimiinii gerek yetistirme ortamina
sagladiklar1 bitki besin elementi gerekse ortamin fiziksel 6zelliklerini diizenlemesi nedeni ile olumlu
etkiledigi yapilan calismalarda belirtilmistir[21, 22, 24].

Kadife ¢iceginin tomurcuk sayisi, ¢icek sayist ve ¢icek agirligina yarasa giibresi ve vermikompostun
etkisi istatiksel olarak énemli bulunmustur (p<0.001). En diisiik tomurcuk sayisi, gigek sayisi ve ¢igek
agirligr degerleri kontrol ortaminda tespit edilmistir. Kadife ¢igeginin tomurcuk sayisi, ¢igek sayisi ve
cicek agirlig1 degerleri yarasa giibresi ve vermikompostun artan dozlarina bagli olarak énemli oranda
artmigtir (Tablo 3). Kontrole gore yarasa giibresinin en yiiksek uygulama dozunda tomurcuk sayisi,
cigek sayisi ve cigek agirligi sirasi ile %100, %127.8 ve %22.2 oraninda artarken yarasa giibresinde ise
%63.2, %111.1 ve %13.5 oranin da artmistir ancak uygulamalar arasinda tomurcuk sayist ve ¢igek
agirligi bakimindan degisimler 6nemli bulunurken gigek sayisi bakimindan ise énemli bulunmamagtir.
Konuya iligkin yapilan bir ¢alismada giil bitkisinde artan dozda yarasa giibresi ve vermikompost
uygulamalarmin tomurcuk ve ¢icek sayisini artirdigi tespit edilmistir [25]. Nergis bitkisinde ise artan
dozda kat1 ve sivi vermikompost uygulamalarinin ¢icek sayisi, ¢icek capr ve ¢igek boyunu iizerinde
etkili olmadigi belirtilmistir [26].

Kadife ¢igeginin ana siirgiin sayisina yarasa giibresi ve vermikompostun etkisi istatiksel olarak dnemli
bulunmamustir fakat en diisiik ana siirgiin sayist kontrol ortaminda tespit edilmistir. Kadife ¢iceginin ana
siirglin sayis1 yarasa giibresi ve vermikompostun artan dozlarina bagl olarak belli bir miktarda artig
gbzlenmistir (Tablo 3). Kontrole gore en yiiksek uygulama dozunda, yarasa gibresi ve vermikompost
%27.3 oraninda ana siirgiin sayisimi artirmis ancak uygulamalar arasinda belirlenen degisimler 6nemli
bulunmamustir. Pirmula bitkisi (Onbir ay) [22] ile yapilan bir bagka ¢alismada yetistirme ortamindaki
farkli organik madde diizeyinin ana siirgiin sayisi lizerine etkili olmadigi belirtilmistir. Giil bitkisinde
yapilan bir diger ¢alismada ise yiiksek dozdaki yarasa giibresinin ve vermikompostun ana siirgiin sayisi
tizerinde degil de yaprak siirgiinleri lizerinde etkili oldugu tespit edilmistir [25].

Kadife ¢igeginin tag genisligine yarasa giibresi ve vermikompostun etkisi istatiksel olarak onemli
bulunmustur (p<0.001). En diisiik ta¢ genisligi kontrol ortaminda tespit edilmis, kadife ¢iceginin tag
genisligi yarasa giibresi ve vermikompostun artan dozlarina bagli olarak 6nemli oranda artmistir (Tablo
3). Kontrole goére en ylksek uygulama dozunda, yarasa gubresi (%30) vermikomposta (%19.4) gore tac
genisligini daha fazla artirmis ve uygulamalar arasinda belirlenen degisimler énemli bulunmustur.
Yarasa giibresi ile siis bitkileri alaninda ¢ok fazla caligma yapilmadig igin literatiirde tag genisligi
degerine iliskin bir veri bulunamamistir. Fakat artan dozdan kullanilan vermikompostun kadife
ciceginin ta¢ genisligini olumlu yonde etkiledigi arastirmacilar tarafindan belirtilmistir [27].

Kadife ¢igeginin bitki boyuna yarasa giibresi ve vermikompostun etkisi istatiksel olarak onemli
bulunmustur (p<0.001). En diisiik bitki boyu kontrol ortaminda tespit edilmis, kadife ciceginin bitki
boyu yarasa giibresi ve vermikompostun artan dozlarina baglh olarak énemli oranda artmistir (Tablo 3).
Kontrole gore en yiiksek uygulama dozunda, yarasa gibresi (%30.8) vermikomposta (%21.2) gore bitki
boyunu daha fazla artirmis ve uygulamalar arasinda belirlenen degisimler 6nemli bulunmustur. Artan
dozda yarasa giibresi ve vermikompost kullaniminin bitki boyu {izerinde olumlu etki yaptig1 gesitli
aragtirmacilar tarafindan da belirlenmistir [25, 27, 28, 29, 30]. Kadife ¢i¢eginin bitki yas ve kuru agirhigi,
kok uzunlugu, kdk yas ve kuru agirligina yarasa giibresi ve vermikompostun etkisi istatiksel olarak
o6nemli bulunmustur (p<0.001). En diisiik bitki yas ve kuru agirligi, kok uzunlugu, kok yas ve kuru
agirligi degeri kontrol ortaminda tespit edilmistir. Diger taraftan bitki yas ve kuru agirligi, kok uzunlugu,
kok yas ve kuru agirligi degerleri yarasa giibresi ve vermikompostun artan dozlarina bagli olarak 6nemli
oranda artmistir (Tablo 4).
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Tablo 3. Yarasa giibresi ve vermikompostun farkli dozlarumin kadife ¢igeginin kalite parametrelerine

etkisi

Estetik Ana

AP Tomurcuk | Cicek sayis1 | Cicek agirhigi | stiirgiin | Tag genisligi | Bitki boyu
Uygulama | gérinim

sayisi (adet) (adet) (9) sayisl (cm) (cm)
puam (1-10)
(adet)

Kontrol 6.2+0.837 e 3.840.837f | 3.6+0.548e | 16.01+0.734f |2.2+0.447 | 14.66+0.730g | 14.14+0.522 e
%1YG 7.2+0.837d | 4.2+0.837 ef | 5.2+0.837 d | 17.0940.825 de | 2.4+0.548 | 15.84+0.673 ef | 15.82+0.726 d
%2 YG 8.4+0.548 ab |5.6+0.548 bcd | 6.0+£0.707 cd {17.96+0.792 bed| 2.840.447 | 15.9241.720 de | 16.74+0.483 d
%4 YG 9.0+0.707 ab | 6.0£0.707 bc | 7.0+1.00 bc | 18.62+0.462 b |2.8+0.447 | 18.14+0.740 ab | 17.50+0.632 b
%6 YG 9.6+0.548a | 7.6+0.894a | 8.2+0.837a | 19.56+0.773 a |2.8+0.447 | 19.06+0.650a | 18.50+0.620 a
%1 VK 7.0+£0.707 de | 4.0+0.707 f 5.0£1.00d | 16.73+0.892 ef | 2.44+0.548 | 14.74+0.789 fg | 15.54+0.541d
%2 VK 7.8£0.447 cd | 5.2+0.837 cd | 6.6+0.894 bc |17.37+0.580 cde| 2.6+0.548 | 15.68+0.554 efg| 15.92+0.311d
%4 VK 8.240.837bc | 5.0+0.707 de | 6.8+0.837 bc |17.55+0.605 cde| 2.6+0.548 | 17.02+0.733 cd | 16.78+0.482
%6 VK 9.0+707 ab 6.240.837b | 7.6+1.14ab | 18.17+0.705 bc | 2.840.447 | 17.50+0.557 bc | 17.14+0.557 bc
Anova *kk *k*k *k*k *k*k Od *kk **k*%

6d = énemli degil, "p<0.001

Tablo 4. Yarasa giibresi ve vermikompostun farkll dozlarimin kadife ¢iceginin gelisim parametrelerine

etkisi
Uygulama Bitki yas ag_llrllgl Bitki kuru aglrllgl Kok uzunlugu | Kok yas agllrllgl Kok kuru aglrhgl
(g sakst™) (g sakst™) (cm) (g saksi™) (g sakst™)
Kontrol 16.97+0.956 d 3.42+0.192 ¢ 17.28+1.295 f 12.58+0.945 f 1.94+0.134 f
%1YG 17.73+0.304 d 3.57+0.062 de 19.58+0.915de | 14.53+1.603 e 2.23+0.241 e
%2 YG 19.96+0.650 ¢ 4.02+0.129 ¢ 21.98+1.858 bc | 19.18+1.267 c 2.93+0.190 ¢
%4 YG 22.17£0.757 b 4.46+0.152 b 23.14+1.742 ab | 21.62+1.531 ab 3.30+0.231 ab
%6 YG 25.41+155a 5.12+0.313 a 25.06+2.104 a 23.13+10911a 3.52+0.288 a
%1 VK 17.52+0.235d 3.53+0.048 e 18.04+1.343 ef 14.32+1.592 ef 2.20+0.240 ef
%2 VK 18.79+0.583 cd 3.78+0.117 cd 19.70+ 1.075 de 17.34+0.819d 2.65+0.125d
%4 VK 19.83+0.622 ¢ 3.99+0.128 ¢ 20.74+0.740 cd 19.23+1.176 ¢ 2.94+0.176 c
%6 VK 22.59+1.665 b 4.55+0.327 b 22.70+2.021 bc 21.17+£1.136 b 3.23+0.171 b
Anova - [ [ [ j—
"p<0.001

Kontrole gore yarasa giibresinin en yiiksek uygulama dozunda bitki yas ve kuru agirligi, kok uzunlugu,
kok yas ve kuru agirhigr sirasi ile %49.7, %49.7, %45, %83.9 ve %44.9 oraninda artarken yarasa
giibresinde ise %33.2, %24.8, %31.4, %68.30 ve %66.5 oranin da artmis ve uygulamalar arasinda
belirlenen degisimler 6nemli bulunmustur. Cesitli aragtirmacilar [25, 27, 28, 29, 30] tarafindan artan
dozda kullanilan yarasa giibresi ve vermikompostun bitkilerin yas ve kuru agirligi, kok uzunlugu, kdk
yas ve kuru agirligi gibi gelisim parametreleri iizerine olumlu etki yaptigi belirtilmistir. Bu parametreler
bakimindan iyi bir seviyede olan bitkinin yetistirme ortaminin fiziksel ve kimyasal 6zellikleri ile bitki
besin maddeleri bakimindan elverisli oldugu ifade edilmektedir [21, 22, 24].

Kadife ¢igeginin klorofil a, klorofil b, karotenoid ve klorofil a+b gibi fotosentetik pigmentlerine yarasa
giibresi ve vermikompostun etkisi istatiksel olarak dnemli bulunmustur (p<<0.001). En diisiik klorofil a,
klorofil b, karotenoid ve klorofil a+b degeri kontrol ortaminda tespit edilmistir. Diger taraftan klorofil
a, klorofil b, karotenoid ve klorofil a+b gibi fotosentetik pigmentler yarasa gubresi ve vermikompostun
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artan dozlaria bagl olarak 6nemli oranda artmistir (Tablo 5). Kontrole gore yarasa gubresinin en
yiiksek uygulama dozunda klorofil a, klorofil b, karotenoid ve klorofil a+b degerleri i¢in sirasi ile %50,
%40, %47.5 ve %31.3 oraninda artarken yarasa giibresinde ise %42.1, %11.4, %32.7 ve %28.1 oranin
da artmis ve karotenoid disinda uygulamalar arasinda belirlenen degisimler 6nemli bulunmamaistir

Kadife ¢iceginin klorofil a/b ve klorofil a+b/karotenoid degerine yarasa giibresi ve vermikompostun
etkisi istatiksel olarak onemli bulunmamustir fakat en diisiik klorofil a/b ve klorofil a+b/karotenoid
degeri kontrol ortaminda tespit edilmistir. Kadife ciceginin klorofil a/b ve klorofil a+b/karotenoid
degerinde yarasa giibresi (%8.2 ve %14.4) ve vermikompostun (%2.6 ve %9.9) artan dozlarina bagh
olarak belli bir miktarda artis gbézlenmistir (Tablo 5). Bitki bilinyesindeki klorofil miktarinin yetisme
ortami1 kosullar1 basta olmak tizere pek cok gevresel faktorden etkilenerek degisiklik gosterdigi gesitli
aragtirmacilar tarafindan belirtilmektedir [31, 32, 33, 34, 35, 36, 37, 38]. Bu bakimdan organik giibre
ilavesi yetistirme ortamini diizenledikten sonra kalite ve gelisim parametrelerini arzu edilen diizeye
gelmesini sagladigi gibi fotosentetik pigmentler iizerinde de etkili olmus olabilir. Farkli kiiltiir bitkileri
[39, 40, 41, 42, 43] ve sls bitkisi [27] ile yapilan ¢alismalarda benzer sonuglar elde edilmis olup, organik
giibre ilavesinin fotosentetik pigmentleri artirdig1 tespit edilmistir. Fotosentetik pigmentlerde meydana
gelen olumlu etki, bitkilerin beslenmesinden fizyolojik reaksiyonlarin meydana gelmesine kadar bitki
biinyesindeki bircok reaksiyona yansir.

Tablo 5. Yarasa giibresi ve vermikompostun farkli dozlarinin kadife ¢igeginin fotosentetik pigment
iceriklerine etkisi

Uygulama KIE)la Kl_olb Klo_ell+b Kir Klo a/b Klo a+b /
(mgg™YA) | (mgg™YA) | (mgg™YA) | (mgg—YA) Kar
Kontrol 0.76x0.042 e 0.25+0.029 d 1.01+0.691 f 0.32+0.024 e 3.05%£0.213 3.12+0.095
%1YG 0.98+0.595 ¢ | 0.31+0.022 abc | 1.28+0.079 cd 0.37+0.028 bcd 3.17+0.104 3.49+0.464
%2 YG 1.03£0.071bc | 0.32+0.034ab | 1.35+0.076 bc | 0.38+0.026 abcd 3.24+0.404 3.57+0.181
%4 YG 1.09+0.138 ab | 0.34+0.038ab | 1.43+0.160 ab 0.40+0.048 ab 3.231£0.358 3.61+0.160
%6 YG 1.14+0.118 a 0.35+0.034 a 1.49+0.144 a 0.42+0.023 a 3.30£0.252 3.57+0.113
%1 VK 0.83+0.056 de | 0.28+0.019cd | 1.11+0.075 ef 0.34+0.030 de 2.98+0.056 3.28+0.025
%2 VK 0.87+0.039d 0.30+0.027 bc | 1.18+0.059 de 0.36+0.034 cde 2.88+0.200 3.34+0.089
%4 VK 0.99+0.062 bc | 0.3+0.042 abc 1.30+ 0.079cd 0.38+0.027 abc 3.2610.467 3.42+0.209
%6 VK 1.02+0.046 bc | 0.33+0.027 ab | 1.34+0.052 bc 0,41+0.037 a 3.13+0.238 3.28+0.107
Anova ool ool kel Fkk 6.d. 6.d.

6.d. = énemli degil, ""p<0.001 YA= Yas agirlik

Incelenen gelisim, kalite ve fotosentetik pigmentler bakimindan biitiin ortamlar kontrole gore kadife
ciceginin iizerinde etkili olmustur. Fakat oncelikle %6 YG dozunda sonrasinda ise %4 YG ve %6 VK
dozlarinda en iyi sonuglar gozlemlenmistir. Kadife ¢icegi ve benzeri mevsimlik dis mekan siis
bitkilerinde %6 YG en uygun ve ekonomik doz olarak 6nerilebilir. Yarasa glbresinin vermikomposta
gore daha iyi sonug¢ vermesinin sebebi igeriginden kaynaklanmaktir. Ozellikle besin maddesi iceriginin
daha yiiksek olmasi bu etkiyi yaratmis olabilir. Bu ¢alismada ayrica organik giibrenin en ekonomik
miktarda kullanilmasi da hedeflendiginden miimkiin oldugunca diisiik dozlar tercih edilmistir. Fakat
yarasa giibresi gibi dnemli bir organik giibre olan vermikompost giibresinin incelenen degerler agisindan
bir miktar daha diisiik sonug¢ vermesinin bir diger sebebi ise uygulanan vermikompost dozlarinin kadife
cigegi icin disiik kalmasi olabilir. Bu baglamda gelecekte yapilacak c¢alismalarda daha yiiksek
vermikompost dozlarinin denenmesi onerilmektedir.
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