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Distinguished Participants, 

The turning benchmark in the existence of humanity is the transition to settled life and 

agricultural society. Developments in agriculture from primitive ages to the present have 

shown us that the preserving the components of agriculture; air, soil, water and biodiversity, 

is vital for a sustainabƭŜ ƭƛŦŜ ŎȅŎƭŜ ƛƴ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ƻǳǊ ŦǳǘǳǊŜΦ ²Ŝ ǎƘƻǳƭŘ ƴƻǘ ŦƻǊƎŜǘΣ ά²Ŝ 

Řƻ ƴƻǘ ƛƴƘŜǊƛǘ ǘƘŜ 9ŀǊǘƘ ŦǊƻƳ ƻǳǊ ŀƴŎŜǎǘƻǊǎΣ ǿŜ ōƻǊǊƻǿ ƛǘ ŦǊƻƳ ƻǳǊ ŎƘƛƭŘǊŜƴέΦ 

Today, with the awareness of the precautions to be taken on soil and water resources on a 

global and national scale, the conservation and sustainable use of limited natural resources is 

one of the primary objects. In line with this objective, it is aimed to establish a platform where 

researchers, academicians, people and institutions operating in the field of soil and water 

resources come together and share knowledge and experience. Within this scope, the 6th 

Congress on Soil and Water Resources with International Participation was held by General 

Directorate of Agricultural Research and Policies, Ministry of Agriculture and Forestry with the 

support of the relevant universities in International Agricultural Research and Training Center, 

Menemen, Izmir, Turkey between 12 ς 14 November 2019. 

This Abstract Book contains totally 183 abstracts of 144 as oral presentations and 39 as poster 

presentations from 9 countries. Throughout the congress, it is aimed to share knowledge and 

experiences with the studies carried out under the main headings of soil, plant nutrition, 

agricultural irrigation, climate change, agricultural ecology, agricultural mechanization, 

information technologies and agricultural economy. 

We are honored by your presence in the 6th Congress on Soil and Water Resources with 

International Participation held on 12-14 November 2019 in our Center. 

Yours sincerely, 

 

Dilek KAHRAMAN 

Director  

International Agricultural Research and Training Center 

President of the Congress 
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The Changing World of Agriculture 

Anna Osann1 

1AgriSat Iberia s.l. and Universidad de Castilla-La Mancha 

Abstract 

Since its invention in the Neolithic age, thousands of years ago, agriculture has been changing, always 

adapting to the changing environment and conditions of human existence. The speed of change has 

accelerated dramatically over the past 60-70 years, mostly driven by population growth and 

dominating economic models. As a consequence, we are now faced with the need to feed an estimated 

9 billion people by 2050 on one hand and with the ever increasing contamination of our basic resources 

(soil, water, air) by industrial intensive agriculture. On the background of this picture, we see a wealth 

of new technologies becoming available that can be and have been put at the service of making 

agriculture more sustainable. One of the prime examples is the combination of data from Earth 

Observation satellites, geographic information systems, and Information and Communication 

Technologies, which provides the agriculture sector with an unprecedented amount of data. This has 

opened the path to advanced precision agriculture that enables the farmer to adapt the amounts of 

inputs (nutrients, irrigation, plant protection, seeds) to the space-time variability of the plant's 

requirements. We briefly review the most important approaches and their capacity to optimize yields, 

farmŜǊǎΩ ǇǊƻŦƛǘǎΣ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ōŜƴŜŦƛǘǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǘŜǊƳ όƻǾŜǊ ŀ ƎǊƻǿƛƴƎ ǎŜŀǎƻƴύΦ Lƴ ǘƘŜ ƭƻƴƎ 

term, we need a paradigm shift, e.g. transform to production systems that regenerate the soil, 

production systems that offer real (economic, social, environmental) benefits to farmers and the rural 

ŜƴǾƛǊƻƴƳŜƴǘΦ ¢Ƙƛǎ ƳŜŀƴǎ ǘǊŀƴǎŎŜƴŘƛƴƎ ǘƘŜ ŎǳǊǊŜƴǘ ƴŀǊǊŀǘƛǾŜ όΨƛƴǘŜƴǎƛǾŜ ƛƴŘǳǎǘǊƛŀƭ ŀƎǊƛŎǳƭǘǳǊŜ ƛǎ ƴŜŜŘŜŘ 

ǘƻ ŦŜŜŘ ǘƘŜ мл ōƛƭƭƛƻƴǎΩύΣ ƎƻƛƴƎ ŦǊƻƳ ΨǎǳǎǘŀƛƴŀōƭŜ ŀƎǊƛŎǳƭǘǳǊŜΩ ǘƻ ΨǊŜƎŜƴŜǊŀǘƛǾŜ ŀƎǊƛŎǳƭǘǳǊŜΩΦ !ǘ ǘƘŜ 

present state of deterioration of soils, water, environment, we need to regenerate (i.e., make them 

healthy again) before we can sustain. We briefly review the most promising approaches in this area.  

Keywords: precision farming, sustainable agriculture, variable rate technology, regenerative 

agriculture 
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Environmental and Agronomic Properties of Biochar 

!ȅǘŜƴ bŀƳƭƤ1,2 

1!ƴƪŀǊŀ «ƴƛǾŜǊǎƛǘŜǎƛΣ ½ƛǊŀŀǘ CŀƪǸƭǘŜǎƛΣ ǘƻǇǊŀƪ .ƛƭƛƳƛ ǾŜ .ƛǘƪƛ .ŜǎƭŜƳŜ .ǀƭǸƳǸΣ !ƴƪŀǊŀΣ ¢ǸǊƪƛȅŜ 

2¢ǸǊƪƛȅŜ ¢ƻǇǊŀƪ .ƛƭƛƳƛ 5ŜǊƴŜƐƛΣ ¢ǸǊƪƛȅŜ 

Abstract 

Biochar, defined as carbonized biomass, is being used more and more in order to especially increase 

organic carbon capacity of soil, reduce climate change, increase soil fertility and crop production, 

control soil pollution through water infiltration and retention in soil by controlling atmospheric carbon 

dioxide and nitrogen oxide emissions. In the last decade, a large number of international studies on 

biochar have been conducted and a large literature on the subject has emerged. This paper assesses 

standardized methods recommended for biochar characterization, relations between soil, plant, 

atmosphere and biochar and some important agronomic and environmental properties of biochar. 

Keywords: Biochar, Carbon fixation, Soil fertility, Soil pollution 
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Soil Productivity of Turkey 

Sait Gezgin1  aŜǊǘ 5ŜŘŜƻƐƭǳ1 

1{Ŝƭœǳƪ ¦ƴƛǾŜǊǎƛǘȅΣ !ƎǊƛŎǳƭǘǳǊŜ CŀŎǳƭǘȅΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ {ƻƛƭ {ŎƛŜƴŎŜ ŀƴŘ tƭŀƴǘ bǳǘǊƛǘƛƻƴΣ Yƻƴȅŀ 

Abstract 

Turkey is 13th in size care in the World with 24 million ha of agricultural area and 15.1% of the land 

has a high potential for agricultural use. As our country is exposed to events of almost all geological 

periods, it has very different geomorphological structures and physical and chemical soils. Our soils are 

generally distributed that steep to very steep slope, basic reaction (pH> 7.6), high CaCO3 content (> 

15%), low organic matter (<2%), shallow soil depth for plant growing (<50cm), heavy structure (clay> 

45%) and under severe erosion. In addition, land fragmentation and low operational scales are the 

most important anthropological factors affecting on-farm improvements and yields. However, salinity-

alkalinity and drainage conditions of areas where intensive fertilization and irrigation are applied 

should be continuously monitored. In order to increase the yield in our agricultural lands, organic 

matter increasing measures should be taken and agricultural activities should be carried out with 

scientific approaches based on sustainability principle. For this purpose, soil survey and consolidation 

studies in agricultural lands should be completed as quickly as possible. It is also recommended that 

we could develop agricultural policies by using product-based land evaluation approaches in 

agricultural soils of the different ecologies and conduct integrated research into Agriculture 4.0. 

Keywords: Agriculture policies, land use, soil productivity, Turkey  
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Determination of Irrigation Depths using WASH_2D and Weather Forecast 

Haruyuki Fujimaki1   Hassan Abd El Baki1 

1Arid Land Research Center, Tottori University 

Abstract 

Irrigation management can be improved by utilizing advances in numerical models of water flow in 

soils that can consider future rainfall by utilizing weather forecasts. We have developed a numerical 

scheme to optimize irrigation depth on scheduled irrigation days using a concept of virtual net income 

such that virtual net income attained during each interval be maximized. To evaluate benefits of the 

proposed scheme, we compared crop yield and net income of this scheme to those of an automated 

irrigation method using tensiometers. Sweet potato was grown in 2016 in a sandy field of the Arid Land 

Research Center, Tottori University, Japan under either a non-optimized automated irrigation or the 

proposed scheme. Under the proposed scheme, 18% less water was applied, yield increased by 19%, 

and net income was increased by 25% compared with the results of the automated irrigation system. 

In addition, soil water content simulated by WASH_2D was in fair agreement with observed values. 

Thus, it was shown that the proposed scheme may enhance net income and be a viable alternative for 

determining irrigation depths. 
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Change of Soil Properties in an Ameliorated Pasture in a Long-Term Period 

{ŜǊƪŀƴ Tœ1  !ȅǒŜ Erel2  /ƻǒƪǳƴ DǸƭǎŜǊ3 

1Blacksea Agricultural Research Institute, Samsun 

2Region Directorate of State Hydraulic Works, Samsun 

3hƴŘƻƪǳȊ aŀȅƤǎ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ {ƻƛƭ {ŎƛŜƴŎŜ ŀƴŘ tƭŀƴǘ bǳǘǊƛǘƛƻƴΣ {ŀƳǎǳƴ 

Abstract 

In this study, effects of pasture amelioration studies between 2006-2011 on soil properties after 3 

ȅŜŀǊǎ ƛƴ ƴŀǘǳǊŀƭ ǇŀǎǘǳǊŜ ǎƻƛƭ ƻŦ aƛƴǀȊ /ǊŜŜƪ .ŀǎƛƴ ǿŜǊŜ ƛƴǾŜǎǘƛƎŀǘŜŘΦ tŀǎǘǳǊŜ ŀƳŜƭƛƻǊŀǘƛƻƴ ƳŜǘƘƻŘǎ 

were; two controls under uncontrolled and controlled grazing, fertilizing, spread seeding, aeration, 

spread seeding+fertilizing and polyacrylamide. Pasture amelioration methods have shown positive 

effects on soil properties depending on years (2006-2011). When comparing 2011 with 2006, 

decreases in MWD and DB values and increases in EC, pH, OM, AS, PNT and I values were determined. 

The highest values for OM was 4,17% in 2006 and 5,55% in 2011; AS was 58,16% in 2006 and 61,5% in 

2011 and I was 16,41 cm h-1 in 2006 and 256,42 cm h-1. When comparing 2014 with 2011, decreases 

in EC, pH, OM, AS, PNT and I values and increases in MWD and DB values were determined. In 2014, 

decreases in soil properties were determined as OM to 1,95%; AS to 51,9% and I to 7,38 cm h-1. The 

highest DB value 1,57 gr cm-3 in 2011 increased to 1,71 gr cm-3 in 2014. AS values decreased in 2014 

depends on the decreases of OM values and increases on DB values. The mean values for the soil 

properties in 2011 changed as OM 4,13% decreased to 1,49%; AS 56,80% decreased to 45,35% and DB 

1,44 gr cm-3 increased to 1,58 gr cm-3 in 2014. The results indicated that the importance of pasture 

amelioration methods for sustain and improve the limited low quality pastures in the region was 

observed. In application deficiencies; the unfavorable conditions of pasture can be achieved in 3 years. 

The fastest and the highest degradation in pasture were determined as increases in DB values and 

decreases in AS values. The longest effect and minimum change were determined in EC and pH values. 

Keywords: Pasture land, Soil physic, Aggregate stability, PAM, Amelioration 
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Soil Loss due to Sugar Beet Harvesting in Turkey 

Yƻœ aŜƘƳŜǘ ¢ǳƐǊǳƭ1 

1Turkish Sugar Institute, Department of Agricultural Mecanization, Etimesgut / Ankara 

Abstract 

Erosion of water, wind and soil tillage is a well-known and widely studied topic in terms of agriculture 

and environment. On the other hand, soil transported from the field after harvesting caused by taproot 

plants such as sugar beets, carrots and chicory, tuberous root plants such as potatoes, bulbous root 

crops such as onions, peanuts, and vegetables such as leeks and celery has been the subject of scientific 

studies as an important source of artificial erosion in recent years. The amount of soil which is taken 

from approximately 300 000 hectares of sugar beet production area and delivered to the sugar factory 

constitutes an important item for loss of agriculture, environment and sugar production costs in 

Turkey. In other words, soil loss due to crop harvesting (SLCH) is another process of soil erosion that 

should not be neglected in the calculation of soil degradation rates. The high amount of transported 

soil not only causes land degradation, but also increases sugar prices due to the loss of labour, water 

and energy required to clean up the soil during the sugar production process. On the other hand, lost 

soil due to SLCH is rich in both organic matter content and main plant nutrients. According to the 

results, the average soil loss rate was calculated as 2.31 Mg ha-1. This loss rate means that 

ŀǇǇǊƻȄƛƳŀǘŜƭȅ мрл ллл aƎ ƻŦ ǎƻƛƭ ƛǎ ƭƻǎǘ ŀƴƴǳŀƭƭȅ ŦǊƻƳ фф уро Ƙŀ ¢ǸǊƪǒŜƪŜǊ ǎǳƎŀǊ ōŜŜǘ ǇǊƻŘǳŎǘƛƻƴ 

areas. It means the total soil loss is approximately 440 000 Mg from the 291 000 ha production area in 

Turkey according to data of 2018. The annual transport cost of this amount of land is approximately 

US $ 3 million. When the cost of water treatment is included in the transport cost, the cost of cleaning 

the soil in the floatation channels of the factory and the cost of sugar losses caused by the soil, the 

total cost will be much higher than the estimated cost. 

Keywords: SLCH, Soil loss, Soil tare, Sugar beet, Soil delivery 
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Assessing the Soil Quality Index as Affected by Two Land Use Scenarios in Miandoab 

Region 

Ali Asghar Jafarzadeh1   Nastaran Pouladi1   Farzin Shahbazi1   Mohammad Ali Ghorbani2 
Mogens Humlekrog Greve3 

1 Soil Science Department, Faculty of Agriculture, University of Tabriz, Tabriz, Iran 

2 Water Engineering Department, Faculty of Agriculture, University of Tabriz, Tabriz, Iran 

3 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƻŜŎƻƭƻƎȅΣ !ŀǊƘǳǎ ¦ƴƛǾŜǊǎƛǘȅΣ .ƭƛŎƘŜǊǎ !ƭƭŞ нлΣ ууол ¢ƧŜƭŜΣ 5ŜƴƳŀǊƪ 

Abstract 

Soil quality is the capacity of a specific kind of soil to function, within natural or managed ecosystem, 

to sustain plant productivity, maintain water and air quality, and support human health. It varies from 

one to another soil with different land uses and consists of physical, chemical and biological properties 

or soil quality indicators that reflect the soil condition. In this research, physical, chemical and 

biological properties of 80 samples (0-25 cm) with 19 representative soil profiles quantified to measure 

the soil quality index (SQI) in Miandoab region, Iran across farmland and orchard. These properties 

include: aggregate stability, bulk density, soil moisture content, saturation percentage, particle size 

fractions (clay, silt, sand), pH, EC, available P and K, OC, total N, C/N, CaCO3, sequestration of organic 

carbon, CEC, microbial respiration and microbial population. Principal component analysis used as a 

dimension reduction method to separate farmlands and orchards land uses. The linear and non-linear 

SQI were calculated and the results showed a clear difference in SQI as affected by the aforementioned 

land uses. The specific contribution of each minimum data set also showed that soil OC, N, MR, MP, 

silt, CaCO3, AS and BD had the highest importance to SQI. Additionally, SOC made the highest average 

contribution to SQI (13.01%) followed by N (12.63%) and MR and MP (11.91%). The linear-SQI value 

more significantly affected by the physical properties than the chemical and biological ones. It varies 

from the maximum value of 35.17% in the farmland to 37.74% in the orchard. On the other hand, the 

nonlinear-SQI showed the highest contribution of biological SQI in the farmland (73.94%) followed by 

the orchard (64.15%). Furthermore, both linear and nonlinear equations may be acceptable for 

assessing SQI using aforementioned soil properties. 
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An Innovative Approach for Water and Soil Resources Protection in Spatial 

Planning: Landscape Character Based Agroecological Zonning - ά[/-ōŀǎŜŘ !9½έ 

 ǸƪǊŀƴ  ŀƘƛƴ1  

1Ankara University Faculty of Agriculture Department of Landscape Architecture, Ankara 

Abstract 

Agroecological zoning describes the areas that were defined mainly and primarily on the basis of 

features of soil, topography and climate according to the ecological needs of the agricultural plants. 

Zoning concept mentioned within the landscape context in this study represents a spatial analysis that 

integrates natural and cultural landscape features into above mentioned definition with a particular 

emphasis on water and soil resource protection. We experience more and more climatic variability and 

change in the forms of frequent, severe and less foreseeable floods and droughts. Countries, 

institutions and service sectors are in increasing and urgent need of development of adaptation or 

resilience for those kind of changes in the hydrologic cycle which is a guiding natural process for water 

and soil resources protection purposes. This paper suggests Landscape Character Based Agroecological 

Zonning (LC-based AEZ) as an innovative approach both for decisions on the rural land-use pattern and 

also for adaptation and resilience to the landscape changes. LC-based AEZ has conducted in three main 

steps in the case area of Malatya province in Turkey. Characteristic agricultural plants of the landscapes 

as a part of cultural identity has been defined as a first step, and secondly, agroecological zones were 

mapped for those plants. Sustainable agricultural strategies were spatially developed as third 

constructive step, by assessing the structure and the function of the landscape character (that had 

ōŜŜƴ ǎǘǳŘƛŜŘ ŀǎ ŀ ǇŀǊǘ ƻŦ ŀ ¢«.T¢!Y Y!a!D мллт tǊƻƧŜŎǘύ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǇǊŜviously defined 

agroecological zones. This approach provides information that is necessary to include rural lifestyle 

and cultural characteristics into the spatial planning process while suggesting a rural agricultural 

development sensitive to dynamic ecological processes. 

Keywords: Agroecological zoning, Landscape character analysis, Spatial planning, Rural landscape 

  



6th Congress on Soil & Water Resources with International Participation  

 

26 
 

A New Risk-Based Model in Watershed Management Processes: Ecological Risk 

Characterization 

 ŜǾƪƛ 5ŀƴŀŎƤƻƐƭǳ1  ŜǊƳƛƴ ¢ŀƐƤƭ1 

1TȊƳƛǊ .ŀƪƤǊœŀȅ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ [ƛǘŜǊŀǘǳǊŜΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ DŜƻƎǊŀǇƘȅΣ aŜƴŜƳŜƴΣ TȊƳƛǊ 

Abstract 

Watershed is a system in which soil, vegetation, topography, geology, climatic and socio-cultural 

characteristics are related to each other at different aspects. Therefore, watershed planning and 

management strategies require an approach that takes into account ecological characteristics and 

sociocultural systems. This research has a risk-based approach that may contribute to watershed 

planning and management strategies. The aim of the study is to create a risk characterization model 

ƻŦ ŜŎƻƭƻƎƛŎŀƭ ŀƴŘ ǎƻŎƛŀƭ ŦŀŎǘƻǊǎ ƛƴ ǘƘŜ ƭŀƴŘǎŎŀǇŜ ǎŎŀƭŜ ƻŦ .ŀƪƤǊœŀȅ .ŀǎƛƴΦ !ŎŎƻǊŘƛƴƎƭȅΣ ǎǇŀǘƛŀƭ Ǌƛǎƪ 

conditions of land use / cover, soil erosion, meteorological drought, population change and fire 

potential were analyzed as risk factors of the study area. Temporal scale is determined as between the 

years 1985-2013 and spatial scale is determined as 30X30 meters of this research. Hybrid classification 

technique for analyze land use / cover change risk, Revised Universal Soil Loss Equation (RUSLE) 

method for calculate soil erosion risk, Standardized Precipitation Index (SPI) for calculate 

meteorological drought risk, Inverse Distance Weighting (IDW) method for calculate population 

change risk, and Multi-Criteria Analysis (MCA) method was used to calculate fire risk. The spatial 

parameters produced by the analysis of risk factors were evaluated by using Geographic Information 

Systems and Remote Sensing techniques with MCA, Analytical Hierarchy Process and Risk Character 

!ƴŀƭȅǎƛǎ ŀǇǇǊƻŀŎƘŜǎΦ !ǎ ŀ ǊŜǎǳƭǘΣ ŀ ǎǇŀǘƛŀƭ ŜŎƻƭƻƎƛŎŀƭ Ǌƛǎƪ ƳƻŘŜƭ ƻŦ .ŀƪƤǊœŀȅ .ŀǎƛƴ Ƙŀǎ ōŜŜƴ ŘŜǾŜƭƻǇŜŘ 

that can be re-developed according to stakeholder needs and strategies. Accordingly, especially the 

areas around Soma and Bergama cities have high risk due to intensive mining and urbanization 

activities, and these regions are the areas that should be giving priority in watershed planning and 

management processes.  

Keywords: Watershed management, Ecological risk characterization, Geographic information systems, 

wŜƳƻǘŜ ǎŜƴǎƛƴƎΣ .ŀƪƤǊœŀȅ ōŀǎƛƴ 
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The Importance and Mapping of Folk Soil Knowledge in Land Planing 

 ŜǊƳƛƴ ¢ŀƐƤƭ 1    ŜǾƪƛ 5ŀƴŀŎƤƻƐƭǳ1 

1TȊƳƛǊ .ŀƪƤǊœŀȅ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ [ƛǘŜǊŀǘǳǊŜΣ aŜƴŜƳŜƴΣ TȊƳƛǊ 

Abstract 

Traditional ecological knowledge is a reflection of one's knowledge transmitted by cultural transfer 

from generation to generation. Nevertheless, Local folk land knowledge is disappearing, not passing 

ƻƴ ǘƻ ƻƴŜ ƎŜƴŜǊŀǘƛƻƴ ǘƻ ǘƘŜ ƴŜȄǘΣ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ƭŜŀŘƛƴƎ ǘƻ ŀ ƭƻǎǎ ƻŦ ŀ ŎƻƳƳǳƴƛǘȅΩǎ ŎǳƭǘǳǊŀƭ ƘŜǊƛǘŀƎŜΦ 

However, this knowledge from centuries has value and should be considered in soil planning. It is a 

known fact that development efforts that ignore experience, indigenous knowledge, local information 

systems, and the local environment have often not achieved the desired goals. Understanding of 

knowledge of soil provides insight to design more appropriate participatory agricultural research 

programs. In fact, it can be said that the management of local knowledge offers an important and 

valuable input in the management of sustainable development programs. In this context, the aim of 

this study is to study out the folk knowledge towards soil classification, soil use, soil management and 

soil fertility; and also to map folk knowledge about soil. With this purpose in mind, semi-structured 

ƛƴǘŜǊǾƛŜǿǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ǿƛǘƘ пл ŦŀǊƳŜǊǎ ƻǾŜǊ ŀƎŜ ол ŦǊƻƳ ǘƘǊŜŜ ǾƛƭƭŀƎŜǎ ƛƴ TǎƭŀƳƭŀǊΣ YŀōŀƪǳƳ ŀƴŘ 

aǸǎŜƭƭƛƳΦ {Ǉŀǘƛŀƭ ƛƴŦƻǊƳŀǘƛƻn from the interviews was rectified with the help of mental maps and 

mapped using Geographical Information Systems technologies. Folk had named soils according to soil 

color and texture but also assign special names for soils and landscapes with unique and distinct 

characteristics. As a result of obtained maps, it is thought that folk knowledge has added value to 

scientific methods for soil mapping and land-use planning. Consequently, as a result, the use of local 

land knowledge needs to be increased to develop rural development projects and manage natural 

resources. 

Keywords: Geographical information sytems, Folk knowledge, Soil management, Traditional ecological 

knowledge, Soil fertility 
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Impacts of Pomegranate Juice Waste Compost on the Chemical and Biochemical 

Characteristics of Soil 

!ȅǘŜƴ bŀƳƭƤ1   aǳƘƛǘǘƛƴ hƴǳǊ !ƪœŀ1   Esra Kutlu Sezer1 

1Ankara University, Faculty of Agriculture, Department of Soil Science and Plant Nutrition, Ankara 

Abstract 

In this study, the pomegranate pulp and peelings are composted and their impacts on some of the 

chemical and biochemical characteristics of soil are revealed by a 180-day incubation experiment. In 

the study, the farmyard manure (FMC), whose impacts were revealed by many studies as a compost, 

was also composted and it was included into the subject matter of the experiment for comparative 

purposes. According to the incubation experiment results, the nitrogen contents (N) of the soils, where 

the pomegranate pulp (PP), pomegranate peelings compost (PC) and farmyard manure compost (FMC) 

were applied, decreased based on the incubation time, and the N increased based on the increasing 

amount of compost. In all three compost applications, the amount of organic matters of the soils 

increased based on the dose and the highest amount of organic matter contents were found in the 2 

tons/da PP application. The total Cu, Zn, Mn and Ni amounts of the soils, where the PP, PC and FMC 

were applied, increased based on the dose, and they displayed significant decreases based on time, 

and the amount of Pb increased by time (P<0.05). The CO2 respiration, biomass, Cmic/Corg index ratio 

of the soils, where the PP and PC were applied, displayed an increase when compared to the control 

group and they decreased over time. The CO2 respiration values of the soils, where the FMC was 

applied, decreased on the 180th Řŀȅ ǿƘŜƴ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ōŜƎƛƴƴƛƴƎΦ ¢ƘŜ ʲŜǘŀ ƎƭǳŎƻǎƛŘŀǎŜ ŜƴȊȅƳŜ 

(BG) in the soils, where the PP and PC were applied, increased over time (P<0.05). In the soils, where 

all three composts were applied, the alkaline phosphatase enzyme activity decreased over time 

(P<0.05), the increase in the activity that took place based on the increasing dose in the PP and FMC 

application was found as statistically significant.  

Keywords: Pomegranate peeling, Pomegranate pulp, Compost, Enzyme, Biomass, Soil 
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Interpreting Physiographic Components by Using Digital Air Photos and 

ManufacǘǳǊƛƴƎ {ƻƛƭ {ŜǊƛŜǎ aŀǇǎΣ YƤǊǎŜƘir-Mucur Sample 

{ŀƳŜǘ .ŀǒŜƐƳŜȊ1   Yusuf Kurucu2 

1!ƎǊƻǾƛǎƛƻ ŀƎǊƛŎǳƭǘǳǊŀƭ ƛƴŦƻǊƳŀǘƛƻƴΣ TȊƳƛǊ  

2 Ege University Faculty of Agriculture Department of Soil Science ŀƴŘ tƭŀƴǘ bǳǘǊƛǘƛƻƴΣ TȊƳƛǊ 

Abstract 

Lƴ ǘƘƛǎ ǎǘǳŘȅΣ ŘŜǘŀƛƭŜŘ ǎƻƛƭ ǎǳǊǾŜȅ ƻŦ YǸœǸƪƪŀǾŀƪ ǾƛƭƭŀƎŜΣ aǳŎǳǊ ǘƻǿƴǎƘƛǇ ƻŦ YƤǊǒŜƘƛǊ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ŀǘ 

ǎŜǊƛŜǎ ƭŜǾŜƭΦ {ǘǳŘȅ ŀǊŜŀ ƛǎ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ нр ƪƳ ŘƛǎǘŀƴŎŜ ŦǊƻƳ YƤǊǒŜƘƛǊ ŀƴŘ ŜƴŎƻƳǇŀǎǎŜǎ ŀ ǘƻǘŀƭ ƻŦ мфрп 

ha lands of YǸœǸƪƪŀǾŀƪ ǾƛƭƭŀƎŜΦ {ǘǳŘȅ ǿŀǎ ǇŜǊŦƻǊƳŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ƛǘǎ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻƭƭƻǿƛƴƎ 

preparations, fieldwork, laboratory analysis and second officework. Stereo aerial photographs of 1/ 

5000 scale with 30cm spatial resolution were used for interpretation and delineation in the office, and 

1/10 000 scale orthophotos were employed during fieldwork. Study area was interpreted on stereo 

models and physiographic units were distinguished and possible soil series identified. 12 soil pits were 

dug for the representation of each landscape, 11 soil series and a soil variant were defined then 

boundaries of soil series were checked by augering. Soil series were classified according to Soil 

Taxonomy 2014. According to the results obtained from soil surveys and maps at the serial level 

formed by interpretation of physiographic units using stereo images; In the old map, the points 

obtained by 91 polygons according to the storie index rating are in the range of 3ς81 and the average 

index score is 48, while in the new map the score range of 457 polygons is in the range of 3ς70 and the 

average index score is 25 and 44 different index points have been formed. A total of 11 different soil 

series, 1 variant, 11 phases and 2 ordo depending on these series were determined. 

Keywords: Detailed soil survey and mapping at series level, Stereo aerial photograph, Land 

consolidation, Physiography 
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Investigation of the Possibilities of Using NIRS Reflection Technique and Mapping 

Soil Series 

¸ŀǾǳȊ  ŀƘƛƴ ¢ǳǊƎǳǘ1  {ǳŀǘ  Ŝƴƻƭ1  

1Cukurova University Faculty of Agriculture, Adana 

Abstract 

Determining and mapping of the soil series with their phases in the detailed soil survey studies is a 

time consuming and required highly specialization. Therefore, the aim of this study is to determine the 

usefulness of NIRS reflection technique in the discriminating of soil series in field due to this technique 

nowadays has been used in the determination of some soil properties. The reflection values of 531 soil 

samples taken on a horizon basis to present sƻƛƭ ǎŜǊƛŜǎ ŀƴŘ ƳŀƧƻǊ ǇƘŀǎŜǎ ƻŦ ǘƘŜ 4ǳƪǳǊƻǾŀ wŜƎƛƻƴ ǿŜǊŜ 

obtained. In order to verify the data, belong to the soil series used in the study, four extensive soil 

series have been sampled, contents of organic matter, calcium carbonate and textural class were 

determined and the reflection values of theses soils were compared. Statistical analysis was performed 

using the PLSR method CV (Cross Validation) and model estimation method. As a result of cross-

validation, R2 values between the reflection values and calibration of the soil sample 531 in the whole 

data set for clay; 0.47 for clay; 0.44 for silt; 0.36 for sand; 0.32 for organic matter; 0.21 for lime was 

found. In the validation set; clay R2 0.44; silt R2 0.41; sand R2 0.29, organic material R2 0.26; lime R2 was 

found to be 0.18. It is concluded that NIRS technology was found to fail due to low correlation values 

in the identification and mapping of soil series and lack of healthy relationships between reflection 

values and soils. 

Keywords: Visible-near infrared spectroscopy, Soil survey, Cukurova Region 
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Effects of Tea Trash Biochar Applied to Different Periods on Soil Enzyme Activities 

and Development of Safflower Plant 

          Esra Kutlu Sezer1  5ǳȅƎǳ .ƻȊŘƻƐŀƴ1  4ŀƐƭŀǊ mȊƪŀƴ {ŜȊŜǊ1      Ayten Namli1 
   hƐǳȊ /ŀƴ ¢ǳǊƎŀȅ1  

1Ankara University, Ankara 

Abstract 

A greenhouse experiment was carried out to determine the effects of the same doses of tea litter 

biochar in one and two times at different periods on soil enzyme activities, soil organic matter and 

safflower plant growth. In the experiment, 15.15.15 mixed fertilizer and 0, 100, 50 + 50, 200, 100 + 

100, 400, 200 + 200 kg / da biochar were applied. The first doses were administered from the beginning 

of the experiment and the second doses were given 1 month later. Safflower was harvested after 75 

days. Biochar applications played a positive role in both enzyme activities and plant growth compared 

to control and chemical applications. With the exception of the organic matter content, the subjects 

treated with biochar for the second time gave better results than subjects treated with the same dose 

at once. Organic matter content reached the highest value in 400 kg / da biochar application at one 

time. As a result, instead of giving biochar applications in agricultural soils at one time, giving 400 kg / 

da in total in 2 times both increased enzyme activity and organic matter content in soils and 

contributed positively to plant development. 

Keywords: .ƛƻŎƘŀǊΣ {ƻƛƭΣ ʲ-glucosidase, Alkaline phosphatase, Urease, Organic matter, PLants growth 

  



6th Congress on Soil & Water Resources with International Participation  

 

32 
 

Effects of Cover Crop Mixtures on Arbuscular Mycorrhizal Colonization of Cotton 

DǀƪƘŀƴ ¦œŀǊ1  Yucheng Feng2  Kipling Balkcom2  

1.ŀǘƤ !ƪŘŜƴƛȊ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ !ƴǘŀƭȅŀ 

2Auburn University 

Abstract 

Most of the soils in the southeastern US are considered of lower quality because of soil erosion, runoff 

and leaching of nutrients, and low soil organic matter content. Cover crops can alter soil habitat by 

affecting nutrient status, amount and quality of residue, aggregation, and microbial habitat, and can 

enhance microbial diversity and activity. Arbuscular mycorrhizal fungi (AMF) form a symbiotic 

relationship with the roots of most crops, including row crops such as cotton. When living roots are 

absent in the soil for long time periods, the number of AMF may decrease. Thus, cover cropping 

provides better habitat to soil organisms by keeping living roots in the soil and is a better management 

strategy for enhancing AMF colonization of cash crops. In this study, the effects of cover crop mixtures 

on AMF colonization of cotton was examined in a three-year cotton (Gossypium hirsutum L.) and 

soybean (Glycine max) rotation system under conservational tillage. Winter cover crop treatments 

included fallow, cereal rye (Secale cereal L.), cereal rye + crimson clover (Trifolium incarnatum L.), 

cereal rye + radish (Raphanus sativus L.), crimson clover + radish, and a mixture of all three cover crops. 

Cotton roots were taken in 2016 and 2018 when the cover crop treatments had been in place for one 

and three years, respectively. AMF infection rates were determined in cotton roots by staining the 

roots with chlorazol black E. Infection rates ranged between 13 and 61% in the first year and 19.5 and 

62.7 % in the third year. Mycorrhizal colonization of cotton in the cereal rye + crimson clover treatment 

was the highest in both years and was significantly higher than that in the fallow treatment. This 

suggests that the rye - clover mixture promoted AMF development in the cotton and soybean rotation 

system. 
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Soil Quality Indicators and their Impact on Crops Safety 

Nataliia Silonova1 

1National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine 

Abstract 

The problem of the food safety of agricultural products has become very complicated.  The greatest 

danger to human health is contaminants of agricultural products coming from the environment.   The 

main ways of contamination of food raw materials is pollution of crops with pesticides used to control 

pests and plant diseases and violation of hygienic rules for the use of fertilizers. There is also a risk of 

irrigation with using municipal and other wastewater, sludge from sewage treatment plants, in plant 

production. Have the influence on plant origin products safety migration of toxic substances into the 

food products from food equipment, inventory, containers, packaging, due to the use of unauthorized 

polymeric, rubber and metal materials and non-compliance with sanitary requirements in the 

technology of production and storage of products, which leads to the formation the toxins of 

microbiological origin, the entry into production of toxic substances from the environment - 

atmospheric air, soil, water bodies which accumulate dangerous elements from using  the veterinary 

drugs used for fattening and prevention of diseases of livestock and poultry. The indicated risks 

identified and determined their values based on experts opinion method in accordance to the 

requirements of international standards ISO 31000:2018 Risk management τ Guidelines and IEC 

31010:2019 Risk management τ Risk assessment techniques. The studies assessed also the risk to 

agricultural safety of the contaminated soil on which it was grown and suggested measures to minimize 

the risks identified.  

Keywords: Quality indicators, Safety of agricultural products, Requirements, Agricultural production 

standards, Risk assessment 
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Efficiency of Humic Acid Extracted from Different Sources for Reduction of 

Hexavalent Chromium  

Parisa Moradkhani1  Shahin Oustan1  Adel Reyhanitabar1  Leila Alidokht1 

1Soil Science Department, Faculty of Agriculture, University of Tabriz, Tabriz, Iran 

Abstract 

Reducing CrVI to CrIII is a common method for removal of CrVI from contaminated environments. In 

this study, the efficiency of humic acids extracted from various sources to reduce CrVI in contaminated 

aqueous solutions was compared. First, humic acids were extracted from leonardite, peat mass, peat, 

cocopeat, coal, common char, biochar, vermicompost as well as sewage sludge. Then, total acidity, 

ǉǳŀƴǘƛǘȅ ƻŦ ŦǳƴŎǘƛƻƴŀƭ ƎǊƻǳǇǎΣ ǎǇŜŎǘǊƻǇƘƻǘƻƳŜǘǊƛŎ ƛƴŘƛŎŜǎ ƻŦ 9пκ9сΣ 9нκ9о ŀƴŘ ɲƭƻƎY ŀƴŘ ƳŀȄƛƳǳƳ 

reducing capacity of the investigated humic acids were measured. In addition, identification of the 

structure of humic acids was performed using FTIR technique. Then, the humic acid reducing capacity 

was measured and its relationship with these properties was investigated. To measure the reducing 

capacity of humic acids, a concentration of 0.1 mM CrVI from the source of potassium dichromate in a 

sodium nitrate solution (0.03M) with a pH of 2 and in the presence of 0.01 g of humic acid per liter was 

used. This experiment was conducted in three ways (symbolized by E1, E2 and E3). These experiments 

differ markedly in terms of method of phosphate buffer addition to release adsorbed CrVI ions by 

humic acid. This buffer was added to a given volume of final extract, to total volume of final suspension 

and to initial solution containing CrVI in experiments E1, E2 and E3, respectively. According to the 

results, the CrVI reducing capacity depend not only on the nature of humic acid but on the method of 

experiment. The minimum reducing capacity was observed for common char using experiment E2 and 

the maximum value was for biochar and cocopeat in all three experiments. Regarding more 

repeatability, method E2 was superior to other two methods. The results showed that the two factors 

ƻŦ ɲƭƻgK and maximum reducing capacity had a significant relationship with reducing capacity.  

Keywords: Biochar, Phosphate buffer, Reducing capacity 
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Salt Tolerant Wheat ς A Requirement of Arid Regions of the World 

Erdogan Esref Hakki1   Mohd. Kamran Khan1  Anamika Pandey1 Mehmet Hamurcu1  Sait 
Gezgin1 Ali Topal1 Hatice Suslu1 Makbule Rumeysa Omay1 Kamer Gulcan1 Merve Inanc1 
Pamela Aracena Santos1 Noyan Eken1 Nermin Bilgicli2 Selman Turker2 Ahmet Tamkoc1 

1Selcuk University, Konya 

2Necmettin Erbakan University, Konya 

Abstract 

Modern wheat has become prone to the environmental stresses due to narrowing of its gene pool 

through breeding and domestication. Hence, it is required to develop variation in the cultivars by 

introgression of stress tolerant genes in common landraces and cultivars. More than 20% of the 

agricultural soil in the world is affected by salinity stress. It poses great challenges to the production 

quality and quantity of wheat crop. Salt stress disturbs plants by the accumulation of excess of sodium 

ions in leaves affecting the crucial processes like photosynthesis, transpiration etc. In this scenario, 

genes responsible for the exclusion of sodium ions from leaves can facilitate the salt tolerance 

mechanism in plants. Nax1 and Nax2 genes that are originally derived from wheat progenitor, Triticum 

monococcum are found to be responsible for Na+ exclusion from leaves. However, these genes are 

absent in modern tetraploid and hexaploid wheat. Hence, these genes are required to be introgressed 

in modern wheat lines that can be grown in different salinity stress affected arid and semi-arid regions 

of the world. Previously, salt tolerant Australian tetraploid and hexaploid wheat lines with Nax1 and 

Nax2 genes were developed. In a TUBITAK supported project, salt tolerant genes, Nax1 and Nax2 were 

introgressed in Turkish hexaploid and tetraploid wheat cultivars and salt tolerant wheat lines have 

been developed. Marker assisted selection was employed for the selection of pure lines after every 

direct and back-crossing phase up to BC4 (backcross 4) stage. The efficiency of introgressed genes in 

providing salt tolerance to Turkish wheat material was determined using different physiological trials 

under greenhouse and hydroponic growth conditions. After conducting the required quality analysis 

of the established lines, developed wheat material can be utilized in breeding programs and can be 

grown in salinity stress affected regions. 

Keywords: Backcrossing, Classical breeding, Marker assisted selection, Soil salinity, Wheat 
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Determination of Potential Ecological Risk Index based on Heavy Metal Elements 

for Organic Farming in Micro Catchments of Ordu Province 

Nalan Kars1   Orhan Dengiz2 

1Black Sea Agricultural Research Institute, Samsun 

2hƴŘƻƪǳȊ aŀȅƤǎ ¦ƴƛǾŜǊǎƛǘȅ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŀƭΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ {ƻƛƭ {ŎƛŜƴŎŜ ŀƴŘ tƭŀƴǘ bǳǘǊƛǘƛƻƴΣ {ŀƳǎǳƴ 

Abstract 

Soil pollution, influenced by both the natural and anthropogenic factors, significantly reduces 

environmental quality. This research was carried out in some micro catchments located on Ordu 

province in order to determine potential ecological risk index based on heavy metal elements for 

organic farming. For this purpose, 166 soil samples (0-20 cm) were taken from the study area and some 

physical and chemical and some heavy metal concentrations (Cd, Cu, Cr, Ni, Pb and Zn) analysis were 

done. In this study, it was determined; i-ύ ǎƻƳŜ ǇƘȅǎƛŎŀƭ ŀƴŘ ŎƘŜƳƛŎŀƭ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ŎŀǘŎƘƳŜƴǘǎΩ ǎƻƛƭǎΣ 

ii-) heavy metal (HM) contents and the correlation relation between physical and chemical properties 

of soil and HM concentrations and iii-) potential ecological risk index (PERI). Statistically, it was also 

found significantly negative relationships between pH and Cu of soils whereas it was found significantly 

negative relationships between EC and Cu. PERI was calculated using the data obtained to evaluate the 

environmental risks of heavy metals in the region.  According to the obtained PERI results, it was 

detected that while 54% of total soil samples were low while, 42% of them were moderate class. Only 

4% of them were classified as significant ecological risk level. Moreover, according to mean potential 

ecological risk index of these HMs, it can be ordered as Cd>Pb>Cu>Ni> Zn>Cr. 

Keywords: Heavy metal, Micro catchment, Potential ecological risk, Ordu 
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Determination of Heavy Metal Risk and Enrichment Factor in Some Micro 

Catchments Used for Tea Cultivation 
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1Black Sea Agricultural Research Institute, Samsun 
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Abstract 

Heavy metal (HM) pollution in agricultural areas has been very important in recent years, especially 

because of the detrimental effects on food safety and ecosystem. This study was conducted to 

determine the HM risk for 29 micro catchments used for tea cultivation in Rize Province. For this 

purpose, 96 surface soil samples (0-20 cm) were taken from these micro catchments and some 

physical, chemical properties and HM (Cd, Cu, Cr, Ni, Pb and Zn) concentrations of these soils were 

determined. Using this data; i-) Enrichment Factor (EF) for evaluation of HM accumulation in soils, ii-) 

Correlations between physical and chemical soil properties and HM concentrations were determined. 

According to the EF values obtained by dividing the determined HM values of the soils to the average 

HM values found in the earth's crust; enrichment factors of Cr, Co and Ni were below the minimal 

enrichment level and there was no risk of contamination in these elements at the sampling points. In 

terms of Cd, while 26% of the sampling points were in the moderate enrichment group, 52% and 1% 

were in the significant enrichment and very high enrichment groups, respectively. Therefore, there 

was a risk of Cd pollution in a significant part of the sampling points. In a very small part of the study 

area, moderate pollution risk for Cu, Pb, and Zn was determined. According to the correlation analysis, 

it was found that there were positive relations between sand content with Cu (p <0.05) and Co (p 

<0.05); clay content with Cd (p <0.05); pH value with Zn (p <0.05); organic matter value with Pb (p 

<0.01). However, negative correlation was found between organic matter value and Co (p <0.01). 

Keywords: Heavy metal, Micro catchment, Enrichment factor, Tea, Rize 
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Investigation of the Effects on Heavy Metals (Chromium and Manganese) in Soil of 
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1.ƛƭŜŎƛƪ  ŜȅƘ 9ŘŜōŀƭƛ ¦ƴƛǾŜǊǎƛǘȅ 

Abstract 

Mining is one of the most important economic activities carried out by human beings. However, as in 

other anthropogenic activities, mining activities have many negative effects on the environment. Some 

of the environmental impacts of mining activities are soil, water, air pollution, land degradation, 

ǊŜŘǳŎǘƛƻƴ ƻŦ ōƛƻŘƛǾŜǊǎƛǘȅΣ ǎƻƛƭ ŎƻƭƭŀǇǎŜ ŀƴŘ ƘŜŀƭǘƘ ǇǊƻōƭŜƳǎΦ Lƴ ǘƘƛǎ ǎǘǳŘȅΣ Ƥǘ ƛǎ ŀƛƳŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ 

effects on soil pollution (arsenic, copper, zinc, chromium and manganese) of mining activities carried 

oǳǘ ŀǊƻǳƴŘ hǊƘŀƴŜƭƛ ŀƴŘ .ǸȅǸƪƻǊƘŀƴ ό.ǳǊǎŀύΦ CƻǊ ǘƘƛǎ ǇǳǊǇƻǎŜΣ мф ǎƻƛƭ ǎŀƳǇƭŜǎ ǿŜǊŜ ǘŀƪŜƴ ŦǊƻƳ ǘƘŜ 

study area by systematic random grid method. Ordinary and indicator kriking methods were used to 

determine, mapping and risk assessment of spatial variation of heavy metals in the study area. In 

addition, distance analysis was used to determine the relationship of each heavy metal with the mines. 

Pearson Bivariate Correlation analysis was used to reveal how heavy metals in the soil were affected 

as they approached or moved away from the mines. As a result, the highest levels of arsenic, copper, 

zinc, chromium and manganese were found in areas south of Orhaneli where chrome and marble 

quarries are dense. As a result of distance analysis, a meaningful relationship was found between 

heavy metals and mines. For arsenic, copper, zinc and manganese, values below the limit values were 

determined and for chromium levels above the limit values were determined.  

Keywords: IŜŀǾȅ ƳŜǘŀƭǎΣ .ǸȅǸƪƻǊƘŀƴΣ DŜƻƎǊŀǇƘƛŎŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ǎystems, Mining activities, Orhaneli, 

Soil pollution 
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Determination of the Effects of Rhizobacteria Containing ACC Deaminase on the 

Growth of Wheat Grown Under Salt Stress Conditions 
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Abstract 

The aim of this study was to isolate, characterize the rhizobacteria containing ACC Deaminase from 

wheat roots and to determine the potential of bacteria to increase wheat growth under salinity 

conditions. In this study, 26 ACC deaminase-containing bacteria were isolated and the growth of wheat 

under salinity conditions was determined by petri dishes, jars and pot experiments. Petri dishes were 

established with 26 bacteria and 7 bacteria isolates were found to be effective and jar tests were 

established. As a result of the jar tests, two bacterial isolates which increased the plant growth at the 

highest level were used together and pot experiments were established at control (0.95), 3.98, 7.80, 

11.05 dS m-1 salt concentrations. Pot experiments were carried out with 3 replications and chlorophyll 

a, chlorophyll b, carotenoid, malondialdehyde, membrane stability index, proline, yield per pot, leaf 

sodium and potassium content were determined. It was determined that chlorophyll a, chlorophyll b, 

carotenoid, membrane stability index, yield per pot, leaf potassium content increased with bacterial 

application while malondialdehyde, proline and leaf sodium content decreased compared to control. 

Keywords: ACC Deaminase, Rhizobacteria, Salinity, Wheat 
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Comparison of Soil and Plant Analysis Methods Cost 

aǳǊŀǘ ¢ǳǘŀƳ         aŜƘƳŜǘ 9ǒǊŜŦ TǊƎŜǘ 1   

1Ege University, Department of Soil Science and Plant Nutrition 

Abstract  

Several methods has been used for soil and plant analysis througout the world. Research about the 

cost of different methods is limited. Thirty four vineyard soil and leaves samples taken from Manisa 

region were used as material and analysed with severel methods for each parameters. Soil pH and 

total N; plant P (sample preparation and quantification) analysis were evaluated in respect to results 

and costs. Results revealed that significant differences were found between analysis methods.  

Keywords: Soil, Plant, Analysis methods, Cost  
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Mycorrhizal Inoculation Affects Grain and Protein Yield of Bread Wheat Genotypes 

with Different P-uptake Efficiencies  
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Abstract 

Raw phosphorus material used in the development of phosphorus fertilizers is not readily available in 

many countries. This places pressure on countries like Turkey to import chemical fertilizers in order to 

meet agricultural demand. For years, research has concentrated on finding alternatives that both 

decrease chemical fertilizer dependency whilst maintaining or improving crop production. Much focus 

has been placed on the use of biofertilizers, especially the use of mycorrhiza in crop production. 

However, little is known regarding the effect of mixed AM fungal species inoculation on different 

wheat genotypes with varying rates of phosphorus fertilizer application under field conditions. The aim 

of the study was to determine the effects of mycorrhizal inoculation on various yield parameters. This 

study was conducted at the Bahri 5ŀƐŘŀǒ LƴǘŜǊƴŀǘƛƻƴŀƭ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΦ ¢ǿƻ ŘƛŦŦŜǊŜƴǘ 

bread wheat genotypes with different phosphorus (P) uptake efficiencies: Bayraktar 2000 (P-

inefficient) and Tosunbey (P-efficient), were inoculated with a mixture of eight beneficial mycorrhiza 

(Glomus spp.) and four different doses of DAP fertilizer under field conditions. In November 2017, one 

decare was planted in the field and harvested in July 2018. Tosunbey and Bayraktar 2000 showed a 

significant difference between mycorrhiza inoculated and non-inoculated plots under increasing 

phosphorus doses application. Grain and protein yield increased for Bayraktar 2000 with mycorrhiza 

inoculation at higher fertilizer application rates. Tosunbey on the other hand only showed higher grain 

and protein yield where no fertilizer was applied under mycorrhiza inoculated treatments. However, 

¢ƻǎǳƴōŜȅΩǎ ƎǊŀƛƴ ŀƴŘ ǇǊƻǘŜƛƴ ȅƛŜƭŘ ŘŜŎǊŜŀǎŜŘ ǿƛǘƘ ƛƴŎǊŜŀǎƛƴƎ ŦŜǊǘƛƭƛȊŜǊ ŀǇǇƭƛŎŀǘƛƻƴ and mycorrhiza 

inoculation. Hence, there is a significant difference between the genotypes with respect to their 

interactions with mycorrhiza under field conditions, and this difference may be attributed to their 

variation in P-efficiency. 

Keywords: Grain Yield, Mycorrhizal fungi, Phosphorus, Protein Yield, Wheat 
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The Effect of Different Biochar Doses and Mycorrhizae Application on Corn Root 

Morphological Properties 

 ŜȅƳŀ YŀǊŀŘŜǊŜ1    aŜƘƳŜǘ LǒƤƪ1    Waleed Khalid Ahmed Ahmed1    TōǊŀƘƛƳ hǊǘŀǒ1  

1Department of Soil Science and Plant Nutrition, Faculty of Agriculture, University of Cukurova, Adana 

Abstract 

Maize (Zea mays), which is one of the most produced industrial crops and has a widespread cultivation 

area in the world. It is an important rotation plant as well. Due to the widespread root structure of the 

maize griping the soil and effectively uptake the nutrients and water. Since atmospheric CO2 

concentration reached 410 mg.L-1 it is crucially important to mitigate CO2 in optimum concentration. 

Recently there were so many studies about effect of biochar on CO2 mitigation, soil carbon 

sequestration, nutrition cycle and water efficiency. In addition to biochar also mycorrhiza symbiosis 

increase soil carbon sequestration and nutrition uptake. Aim of this study to understand effect of 

increase dosses biochar application and mycorrhiza application on root morphologic characteristics. 

The experiment was established at Cukurova University Research and Application Field as field 

experiment on Menzilat soil series. Four different biochar dosses as %0 (0 ton.ha-1), %1 (10 ton.ha-1), 

%2 (20 ton.ha-1) and %4 (40 ton.ha-1) applied with mycorrhiza and without mycorrhiza application. Four 

different mycorrhiza species were mixed as Glomus mosseae, G.intrarades, G.clarium and 

G.etunicatium and inoculated maize seeds. The experiment was established at June 2018 and 

harvested at November 2018.  After than harvest, root samples were taken from 1 m2 area at 0-30 cm 

soil depth. Roots were washed and then sub samples were taken for morphologic (length, diameter, 

volume and area) analyses by WinRhizo program. On average, in non-mycorrhizal inoculation, 

increasing doses of biochar decreased root length, volume and root area. On the other hand, increasing 

doses of biochar with mycorrhiza application increased root length, volume and area until 20 ton.ha-1. 

Mycorrhiza inoculated plant have higher root length, volume and area than that of non-inoculated 

ones.  

Keywords: Biochar, Mycorrhiza, Maize and Root morphology 
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Effect of Different Nitrogen Doses and Mycorrhiza Vaccination on Alfalfa Carbon 

and Nitrogen Fixation 

IŀǘƛŎŜ !ƭƤŎƤ1   aŜƘƳŜǘ LǒƤk1   LōǊŀƘƛƳ hǊǘŀǒ1 

1Department of Soil Science and Plant Nutrition, Faculty of Agriculture, University of Cukurova, Adana 

Abstract 

Increasing CO2 concentration in atmosphere is causing climate change and natural disasters. Still the 

best way to mitigate the atmospheric CO2 concentration to soil is the mechanism of photosynthesis 

through plant. Destruction of forest, meadow and pasture lands and loss of productivity has negatively 

affected CO2 sequestration and increase the concentration in the atmosphere. It is crucially important 

to use plant species to sequestrate the atmospheric CO2 through plant species. One of these plants 

alfalfa (Medicago sativa), have high protein content like other animal feeds. In addition, alfalfa is 

important key plant for soil management with high nitrogen (N) and carbon (C) fixing properties. Also, 

mycorrhizal inoculation can increase alfalfa carbon and nitrogen sequestration potential. It is assumed 

that the use of mycorrhizal fungus, a biological fertilizer, to increase the fixation of alfalfa C and N for 

quality, eco-friendly and sustainably strategic mechanisms. Aim of study is to research the effect of N 

doses and mycorrhiza inoculation on C-N fixation, plant development. Hypotheses was tested that 

increasing doses N and mycorrhiza inoculation increase C-N fixation, plant growth.  The experiment 

was established under greenhouse conditions as a pot experiment. Five different dosses nitrogen such 

as 0, 50, 100 and 200 mg N kg-1 were applied as NH4NO3 form with mycorrhiza (as G. mosseae) and 

without mycorrhizal inoculation. We used ten alfalfa seeds for each pot. Plant parts (root and shoot) 

were sampled at harvest time. Plant shoot and root parts were taken and then dry matter before 

analyzed by Fisher-2000 model CN analyzer.  The results reveled that mycorrhiza application 

significantly increased alfalfa C-N concentration and amount. In addition to there was no remarkable 

different between N dosses application in between mycorrhizal application. Founding results are 

supporting our hypothesis.  

Keywords: Alfalfa, Mycorrhiza, Nitrogen and carbon 
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Effects of Liquid Earthworm Fertilizer Applications on the Yield of Barley Cultivars 

Mehmet Hamurcu1  CŀǘƳŀ DǀƪƳŜƴ ¸ƤƭƳŀȊ1  TǎƳŀƛƭ Yŀȅŀ1  ½ǳƘŀƭ ½ŜȅƴŜǇ !ǾǒŀǊƻƐƭǳ1  
/ŀƴŀƴ «ǎǘǸƴ1   !ȅǒŜ IǸƳŜȅǊŀ hƳŀȅ1 

1{Ŝƭœǳƪ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ {ƻƛƭ {ŎƛŜƴŎŜ ŀƴŘ tƭŀƴǘ bǳǘǊƛǘƛƻƴΣ Yƻƴȅŀ 

Absract 

This study was conducted to determine the effects of increasing doses of foliar liquid earthworm 

fertilizer applications (0, 0.3%, 0.6%, 1%, 1.2% and 1.5%) on the yield of different barley varieties 

(Akdane, Erciyes and Efes-98). In the experiment which was carried out in randomized blocks according 

to the factorial experiment design with 3 replications, the solution containing liquid earthworm 

fertilizer was sprayed from the leaves before the tillering stage and till the stalk until the plant got wet 

after sunset. When the barley plant reached maturity, the harvesting was carried out considering the 

side effects and yield was calculated as kg/da. As a result of the research, increases in yields were 

determined with increasing doses of liquid fertilizer application and the highest yields were 

determined as 599.7 kg/da, 533.0 kg/da and 514.0 kg/da, in Akdane, Erciyes and Efes-98 barley 

varieties, respectively. When the average of barley varieties were taken into consideration, it was 

determined that the yield changed according to liquid earthworm fertilizer applications and increased 

between 11% and 15% according to control (461.6 kg/ da). In addition, based on the average yield of 

barley varieties, the most appropriate dose of liquid earthworm fertilizer was found to be 0.6% 

because of the economic.  

Keywords: Barley, Liquid earthworm fertilizer, Yield   
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The Effects of Organic and Inorganic Fertilizer Applications on Buckwheat Root 

Development 

¦ƳǳǊ 4ǸǊǸƪ1  aŜƘƳŜǘ LǒƤƪ2  9ƭƛŦ CŜǊŀƘƻƐƭǳ1    {ŀƭƛƘŀ YƤǊƤŎƤ1      TōǊŀƘƛƳ hǊǘŀǒ2 

1Department of Field Crops, Faculty of Agriculture, University of Cukurova, Adana 

2Department of Soil Science and Plant Nutrition, Faculty of Agriculture, University of Cukurova, Adana 

Abstract 

The buckwheat (Fagopyrum esculentum) is very healthy in terms of human nutrition with its rich 

protein, carbohydrate, mineral and vitamin content. It is also among the functional foods that reduce 

the risk of disease especially used by celiac patients. The buckwheat plant needs an advanced root 

system for its healthy growth. It has been found that there is a very few studies in the literature on 

root morphological characteristics of buckwheat plant. The aim of study is to investigate the effect of 

organic and inorganic fertilizer applications on two different buckwheat varieties some plant root 

parameters (length, area, volume and diameter).  The experiment was established as randomize design 

ƛƴ ǎǇƭƛǘ Ǉƭƻǘǎ ƛƴ нлмф ƛƴ /ǳƪǳǊƻǾŀ ¦ƴƛǾŜǊǎƛǘȅΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ CƛŜƭŘ /ǊƻǇǎ wŜǎŜŀǊŎƘ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴΦ !ƪǘŀǒ 

ŀƴŘ DǸƴŜǒ ōǳŎƪǿƘŜŀǘ ǾŀǊƛŜǘƛŜǎ ǿŜǊŜ ǳǎŜŘ ƛƴ ǘƘŜ ŜȄǇŜǊƛƳŜƴǘΦ CƛǾŜ ŘƛŦŦŜǊŜƴǘ ŦŜǊǘƛƭƛȊŜǊǎ ό/ƻƴǘǊƻƭΣ ¦ǊŜŀ, 

Worm manure, Chicken manure, Cattle manure) were used in the experiment. Buckwheat cultivar 

were cultivated in April 2019 and harvested in July 2019.  After harvesting, the plant roots were 

sampled and they washed and then the morphological characteristics were determined by WinRhizo 

program. Data were statistically analyzed by JMP 8. In terms of root length, statistically a significant 

difference was found in between the fertilizer treatments. In terms of root length, the best practice 

was chicken manure (39.7 km.da-1), followed by mineral urea (27.8 km.da-1). Statistically significant 

differences were determined in between different buckwheat varieties and different fertilizers in 

ǘŜǊƳǎ ƻŦ Ǌƻƻǘ ŀǊŜŀ ŀƴŘ Ǌƻƻǘ ǾƻƭǳƳŜ ǇŀǊŀƳŜǘŜǊǎΦ !ƪǘŀǒ ōǳŎƪǿƘŜŀǘ ŎǳƭǘƛǾŀǊ ƛƴcreased the root growth 

ōŜǘǘŜǊ ǘƘŀƴ ǘƘŀǘ ƻŦ DǸƴŜǒ ŎǳƭǘƛǾŀǊΦ !ƳƻƴƎ ǘƘŜ ŦŜǊǘƛƭƛȊŜǊ ŀǇǇƭƛŎŀǘƛƻƴǎΣ ŎƘƛŎƪŜƴ ƳŀƴǳǊŜ ŀƴŘ ƳƛƴŜǊŀƭ ǳǊŜŀ 

fertilizer applications increased root growth better than control treatment. 

Keywords: Buckwheat, Root morphology, Organic fertilizer 

  



6th Congress on Soil & Water Resources with International Participation  

 

46 
 

Determining the Adequate Limit Values of Manganese Which Is Useful to Plants in 

Calcareous Soils Containing Basic Reaction and Low Organic Matter 

CŀǘƳŀ DǀƪƳŜƴ ¸ƤƭƳŀȊ1   Sait Gezgin1   Nesim Dursun1 

1Selcuk University Faculty of Agriculture Department of Soil Science and Plant Nutrition, Konya 

Abstract 

Considering dry matter rate of dwarf bean plant of increasing doses of manganese applications, this 

study was carried out in greenhouse experiment to determine the adequate limit values of manganese 

which is useful to plants in calcareous soils containing basic reaction and low organic matter. The 

experiment with 4 replications according to randomized parcel experimental design, 15 soils with 

different physical and chemical properties in increasing doses of Mn (0, 10, 20, 40 and 80 mg Mn kg-1) 

were applied in the form of MnSO4.3H2O (27 %Mn). After the experiment, dry weight of the leaves 

were determined and the manganese contents were dissolved in CEM-MarsXpress microwave after 

necessary pretreatment and manganese contents were determined by ICP-AES (Varian, Vista Axiel 

Simultaneous). As a result of the research, it was determined that the interaction of soils and 

manganese applications on plant dry matter yield was significant at 1% level. To determine the amount 

of manganese useful to the plant in the soil, taking into account the maximum dry matter yield 

obtained by manganese fertilization, manganese amount  determined by 0.005 M DTPA + 0.01 M CaCl2 

+ 0.1 M TEA (pH: 7.3) extraction solution was classified as very low if it was  <3 mg kg-1, low if it was 

3.1-5.0 mg kg-1, adequate if it was 5.1-7.5 mg kg-1, high if it was 7.6-10.5 mg kg-1 and very high if it was 

>10.6 mg kg-1.  

Keywords: Bean, Manganese, Calibration equation, Adequate limit value 
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The Effect of Calcium and Boron Applications from Leaf and Soil on Fruit Set and 

{Ƙƻƻǘ 5ŜǾŜƭƻǇƳŜƴǘ ƻƴ !ȅǾŀƭƤƪ hƭƛǾŜ ±ŀǊƛŜǘȅ 

IŀƴŘŀƴ !ǘŀƻƭ mƭƳŜȊ1  Naciye Alper 1  TǒǘƛƘŀǊ 4ƛœŜƪ1   mȊƎǸǊ 5ǳǊǎǳƴ1 
 bǳǊŀȅ YǀǊǸƪƳŜȊ1 

1Olive Research LƴǎǘƛǘǳǘŜΣ TȊƳƛǊ 

Abstract 

Boron has been reported to positively affect fruit set by increasing cell division and nucleic acid 

synthesis. It is also known that calcium and boron are involved in the formation of cell walls, division 

and elongation of the plant. In this study, it was aimed to investigate the effects of different doses of 

calcium (Ca) and boron (B) applications from foliage and soil on fruit set and on shoot development. 

The study was carried out between 2008-2011 in a plantation of 20 years olŘ !ȅǾŀƭƤƪ ƻƭƛǾŜ ǾŀǊƛŜǘƛŜǎ ƛƴ 

YŜƳŀƭǇŀǒŀΣ TȊƳƛǊΦ р ŘƛŦŦŜǊŜƴǘ ŦƻƭƛŀƎŜ ŀǇǇƭƛŎŀǘƛƻƴǎ ό/ŀлΦр҈Σ .лΦо҈Σ .лΦр҈Σ /ŀлΦрȄ.лΦо҈ ŀƴŘ 

Ca0.5xB0.5%) and 6 different soil applications (Ca100 g/tree, B200 g/tree, B400 gr/tree, Ca100xB200 

gr/tree, Ca100xB400 gr/tree, post-harvest Ca200xB400 gr/tree) were achieved. Shoot length and shoot 

diameter values were found to be significantly higher in the absence years (26.04 and 2.97 cm, 

respectively) which had limited harvest than the presence years (20.39 and 2.25 cm, respectively). 

There was no difference in shoot length and shoot diameter between applications in the absence 

years. In the presence years, the best shoot development was obtained in 200 gr/tree soil application 

of boron (23.92 and 2.47 cm, respectively), but this value was not found to be significant compared to 

the control. Bloomed numbers of trees were close to each other in the absence and presence years; 

but it was observed that fruit set rates are changed between these years and thus the yield was 

affected. In the presence years, the highest flower (189.8 pieces/tree) was observed with Ca100xB200 

gr/tree soil application, fruit set rate was 3.76% and yield was 63.9 kg/tree. However, 114.8 

blossoms/tree, 4.03% fruit set rate and 67 kg/tree yield were determined with Ca0.5xB 0.3% leaf 

application. The most stable and recommended data were obtained with 0.3% leaf application of Ca 

0.5xB%. 
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Effect of Bat Manure on Bulk Density (Volume Weight) and Porosity 

YŜǾǎŜǊ YŀǊŀƎǀȊ1  Abdurrahman Hanay2 

1Soil, Fertilizer and Water Resources Central Research Institute, Ankara 

2!ǘŀǘǸǊƪ ¦ƴƛǾŜǊǎǘȅΣ !ƎǊƛŎǳƭǘǳǊŜ CŀŎǳƭǘȅΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŀƭ {ǘǊǳŎǘǳǊŜǎ ŀƴŘ LǊǊƛƎŀǘƛƻƴΣ 9ǊȊǳǊǳƳ 

Abstract  

Soil aeration and the movement of water in the soil directly affect quality and yield in agricultural 

production. These properties vary according to the amount of organic matter in the soil. In this study; 

The effect of bat guano, an organic material which has never been tried before in this field, on porosity 

and bulk density of the soil was investigated. Bat guano was compared with livestock manure 

traditionally used in the region. The study was carried out in the experimental area of Soil Water 

Campus of East Anatolia Agricultural Research Institute in 2011-13. As the subject of the experiment: 

Bat guano and livestock manure 0 (control); 500; 1000; 1500; 2000 kg/da doses were applied. 

According to the results obtained from the study; at the highest application dose of bat guano (2000 

ƪƎκŘŀύ ǾŀƭǳŜǎ ƻŦ ǘƘŜ ǎƻƛƭ ōǳƭƪ ŘŜƴǎƛǘȅ όǾƻƭǸƳŜ ǿŜƛƎƘǘύ  decreased from 1.39 g/cm3 (control) to 1.21 

g/cm3 and values of the porosity increased from 50% (control) to 54%. These values were statistically 

significant at P <0.01 level. 

Keywords: Soil, Bat Guano, Bulk density, Porosity 
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The Effect of Leaf Applications ά.ƛƻƴǳǘǊƛŜƴǘǎ {ƻƭǳōƭŜϦ ƻƴ ¸ƛŜƭŘ ŀƴŘ {ƻƳŜ ¸ƛŜƭŘ 

Components of Wheat at Different Development Periods 

Hayati Aslan1  Hatun Barut2  Sait Aykanat2  {ŀƳƛ ¢ƻƐŀƴ1  9ƴƛǎ DΦ IŜƪƛƳƻƐƭǳ1  

1Hekimoglu-Sozmen Automotive and Chemical Products Ind. Trade. Co. Ltd., Mersin 

 2Eastern Mediterranean Agricultural Research Institute Adana  

Abstract 

This study was planned to determine the effects of "Bionutrients Soluble" (N%8,  P2O5%1, %9 K2O, 

Bacillus subtilis, Bacillus licheniformis, Bacillus amyloliquefaciens ve Bacillus pumilus)  eaf applications 

on yield and quality parameters of bread wheat at different developmental stages. The experiment 

carried out for this purpose was conducted in the wheat sowing season of 2018-нлмф ŀǘ 5ƻƐŀƴƪŜƴǘ 

location of the Eastern Mediterranean Agricultural Research Institute. Trial; In the planting norm of 

450 pieces/m2, randomized blocks were established with four replications according to the 

experimental design. The size of the test plots was adjusted to be 1.4 m wide and 5 m long. Ceyhan-99 

spring bread wheat variety, which is widely sown in the region, was used as seed material.  In this 

research, "Bionutrients Soluble" leaf applications were applied to the wheat in different stages of 

development. For this purpose, 4 themes was worked out as; control (0 gr/da), tillering (0.75 gr/da-

Bionutrients Soluble), tillering + stem elengation (0.75 g/da-Bionutrients Soluble) and stem elengation 

(0.75 g/da) Bionutrients Soluble. As a basic fertilizer for all experiment subjects; 15 kg DAP per decar 

were given during sowing period and 29 kg UREA during the tillering period.  As a result of applications 

the number of wheat spike (number /m2), hectolitre weight (kg) and yield (kg/da) was found on the 

effect of statistically significant differences in the level of 5%, while the effects on plant height (cm) 

were found to be statistically insignificant. As a result of the research carried out; using "Bionutrients 

Soluble" in wheat farming, both in tillering and stem elengation periods, increased the yield 13.16% 

versus the control subject. There were no statistically significant effects on quality parameters of 

wheat by using "Bionutrients Soluble" in foliar applications. 

 Keywords: Wheat, Bionutrients Soluble, Yield, Quality 
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In the Overall Evaluation of Fertilization Trials by Regression Analysis Method 

¸ǳǎǳŦ LǒƤƪ1 

1Soil, Water and Deserting Control Research Institute, Konya 

Abstract 

It is necessary to conduct fertilization trials in different parts of the research target area in order to 

determine the fertilizer needs of the plants. However, it is expected that different values from the 

same test subjects will be obtained depending on the climate and soil characteristics of the places 

where these tests are conducted. Therefore, a fertilization program cannot be established by looking 

at the yields obtained from the trials. For this, the values obtained from all experiments should be 

evaluated by using certain statistical methods. The aim of such evaluations is to establish fertilization 

programs by revealing the relationship between the amount of fertilizer applied and the yield. Two 

equations are used to determine these relationsOne of them is a quadrictic equation Y = a bx cx2; the 

other is the Modified Mitsherlich equation log = logA-b1.c1-cx. The quadratic equation is used to 

collectively evaluate the experiments carried out on poor soils of plant nutrients. The Mitsherlich 

equation is used to collectively evaluate the experiments carried out in the soils ranging from poor to 

rich in plant nutrients. Fertilization programs prepared according to the fertilizer product relationships 

determined by quadratic equation are mostly valid for nutrient-poor soils. Fertilization programs 

prepared according to the fertilizer product relationships determined with Mitsherlich equation can 

be safely applied in soils ranging from poor to rich. In this article, the quadratic equation is used in the 

aggregate evaluation of the fertilization trials, and the points to be considered while performing the 

regression analysis to determine the parameters a, b and c of the equation will be pointed out. 

Keywords: Fertilization experiments, Regression analysis 
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Evaluation of the Effects of "AVAIL" Usage as Basic Fertilization Fertilizer on Some 

Yield and Quality Criteria in Bread Wheat 

Hayati Aslan1  Hatun Barut2  Sait Aykanat2  {ŀƳƛ ¢ƻƐŀƴ1  9ƴƛǎ DΦ IŜƪƛƳƻƐƭǳ1 

1Hekimoglu-Sozmen Automotive and Chemical Products Ind. Trade. Co. Ltd., Mersin 

 2Eastern Mediterranean Agricultural Research Institute Adana  

Abstract 

¢Ƙƛǎ ǎǘǳŘȅ ǿŀǎ ǇƭŀƴƴŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ Ϧ!Ǿŀƛƭέ όǇƘƻǎǇƘƻǊǳǎ ŦŜǊǘƛƭƛȊŜǊ ōƻƻǎǘŜǊύέ ŀǎ ōŀǎŜ 

dressing (both the sowing fertilizer) on some yield and quality criteria in wheat versus DAP, which is 

used as the classic base dressing fertilizer. The experiment was carried out during the 2018-2019 wheat 

ǎƻǿƛƴƎ ǎŜŀǎƻƴ ŀǘ 5ƻƐŀƴƪŜƴǘ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ 9ŀǎǘŜǊƴ aŜŘƛǘŜǊǊŀƴŜŀƴ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΦ 

trial; in the planting norm of 450 pieces/m2, randomized blocks were established with four replications 

according to the experimental design. The size of the test plots was adjusted to be 1.4 m wide and 5 

m long.  Ceyhan-99 spring wheat variety was used as plant material in the experiment. For this purpose, 

control subject (without fertilizer), conventional application- DAP (15 kg/da)+UREA (29 kg/da), AVAIL 

coated DAP (15 kg/da)+UREA (29 kg/da) and DAP (25 kg/da)+UREA (29 kg/da) were studied in 4 

themes. As a result of the observations and analysis of variance; the effects of plant height (cm), 

number of spike (number/m2) and yield (kg/da) were found statistically significant. In the research; 15 

kg DAP/da as base dressing (both the sowing) and 29 kg UREA/da from the top, which is the 

conventional application in wheat agriculture, provides 30.23% increase in yield compared to control 

ǎǳōƧŜŎǘ όǿƛǘƘƻǳǘ ŦŜǊǘƛƭƛȊŜǊύΣ ǿƘƛƭŜ мр ƪƎκŘŀ !±!T[ ŀǎ ōŀǎŜ ŘǊŜǎǎƛƴƎ ŀƴŘ нф ƪƎ ¦ǊŜŀκŘŀ ŦǊƻƳ ǘƘŜ ǘƻǇ 

application versus control subject (without fertilizer) yield increased to 73.76%. As a result of the 

ǊŜǎŜŀǊŎƘΣ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ !±!TL (15 kg/da) from the bottom and UREA (29 kg/da) from the top 

yielded 33.43% yield increase compared to the conventional application DAP (15 kg/da)+UREA (29 

kg/da). In terms of quality criteria, the effect of the fertilizers subject to the experiment was similar. 

Keywords: Wheat, Avail, Yield, Quality 
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Fertility Status and Potential Nutrition Problems of Soil Orchards in Bilecik Province 
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 aŜƭƛǎ mȊƎŜ tƤƴŀǊ1            ±ƻƭƪŀƴ !ƭǾŜǊƻƐƭǳ2   Serdar Toprak3 

1Transitional Zone Agricultural Research Institute, Eskisehir 

2Antalya Seed Certification Test Directorate, Antalya 

3!ȅŘƤƴ κ {ǀƪŜ !ƎǊƛŎǳƭǘǳǊŀƭ !ƎǊƛŎǳƭǘǳǊŀƭ 9ƴǘŜǊǇǊƛǎŜ 9ȄǘŜƴǎƛƻƴ ŀƴŘ Lƴ-{ŜǊǾƛŎŜ ¢ǊŀƛƴƛƴƎ /ŜƴǘŜǊΣ !ȅŘƤƴ 

Abstract 

This research was carried out to determine nutritional problems and soil fertility status of orchards 

soils in Bilecik Region. For this objective, 41 soil samples were collected from intensive orchards area 

and used as material. Texture, pH, EC, CaCO3, organic matter, available P, extractable K, Ca, Mg, Na, 

B, Fe, Cu, Zn and Mn analysis were done in soil samples and results of them were compared with 

threshold values. According to the findings; orchard soils generally have clay, clay loam, sandy clay 

loam and sand loam texture, 39% are very lime and no salinity problem. The amount of organic matter 

in 73% of the soil is low, in 83% of the extractable P was found to be inadequate and extractable K was 

determined to be rich in the vast majority. The extractable Ca, Mg and Na contents of the soils vary 

between 2035-8039, 90-729 and 7-292 mg kg-1 respectively. Orchard soils were sufficient in terms of 

extractable Cu and Mn, but the amount of extractable Fe and Zn was low. In 61% of the examined soils, 

extractable B was determined to be insufficient. The orchards should be supported in terms of 

nitrogen, phosphorus, iron, zinc and boron elements and a fertilization program based on soil analysis 

should be implemented.  

Keywords: Orchard, Soil fertility, Plant nutrient 
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Effect of Nitrogen Fertilization on Peach Yield in Aegean Region 

YǸǊǒŀǘ «ƴŜǊ1   aŜƘƳŜǘ DǸƴŘǸȊ1   «ƭŦŜǘ 9ǊŘŀƭ1 

1International Agricultural Research and Training Center, Izmir 

Abstract  

This research was carried out with Redhaven variety planted at 6 m x 6 m rows in the established area 

in order to determine nitrogen fertilizer requirement of peach grown in Aegean Region at between 

1998-2002. The experiment was conducted in randomized block design with 3 replications which is 

formed in 0 - 250 - 500 - 750 gr N / tree levels of nitrogen. Preliminary yield values of tree trials were 

determined in the first year of the study. In the next three years, the yields were obtained by applying 

different nitrogen levels. According to covariance analysis results based on yields, the values are 

examined; it was found statistically significant that there was a difference between corrected yields 

and fertilizer levels. For the soil depth of 0-20 cm in the Aegean region, the required amount of 

nitrogen for peach under the conditions that the organic matter content in the soil is between %1-2 

was determined by using regression analysis method and the following equation Y = 41.88 + 103.93X - 

111.68X2 (R = 0.772 *) was obtained. According to the results obtained, when the applied fertilizer and 

product prices were taken into consideration, the economic nitrogen level that needed to be applied 

to peach was determined as 453 gr N / tree and the amount of economic product as 66.0 kg / tree. 

Additionally; some microelement contents in the leaves and the effect of applied fertilizer to fruit 

quality properties were analyzed and found out statistically nonsignificant.  

Keywords: Aegean Region, Peach, Fertilizer, Nitrogen, Yield 
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Evaluation of the Effects of Nutrisphere-N as a Top Fertilizer on Some Yield and 

Quality Criteria in Bread Wheat 

Hayati Aslan1  Hatun Barut2  Sait Aykanat2  {ŀƳƛ ¢ƻƐŀƴ1  9ƴƛǎ DΦ IŜƪƛƳƻƐƭǳ1 

1Hekimoglu-Sozmen Automotive and Chemical Products Ind. Trade. Co. Ltd., Mersin 

 2Eastern Mediterranean Agricultural Research Institute Adana  

Abstract 

In this study; the effects of άbǳǘǊƛǎǇƘŜǊŜ-N-¦w9!έ fertilizer, a nitrogen stabilizer, on some yield and 

quality criteria in bread wheat were investigated. The experiment carried out for this purpose was 

conducted in the wheat sowing season of 2018-нлмф ŀǘ 5ƻƐŀƴƪŜƴǘ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ 9ŀǎǘŜǊƴ 

Mediterranean Agricultural Research Institute. Trial; in the planting norm of 450 pieces/m2, 

randomized blocks were established with four replications according to the experimental design. 

Ceyhan-99 wheat variety was used as plant material in the experiment. In this study, which is planned 

for the comparison of urea fertilizer used as top (tillering stage) fertilizer in wheat and "Nutrisphere-

N-¦w9!έ fertilizer, the followings was carrried out; control (without fertilizer), conventional-DAP (15 

kg/da)+UREA (29 kg/da), DAP (15 kg/da)+Nutrisphere-N-UREA (15 kg/da) and DAP (15 

kg/da)+NutrisphereςN-UREA (29 kg/da), 4 subjects were studied. As a result of the observations and 

variance analyzes, the effect of "Nutrisphere-N-UREAέ ǳǎŀƎŜ ƻƴ ŀƭƭ ȅƛŜƭŘ ŀƴŘ ǉǳŀƭƛǘȅ ŎǊƛǘŜǊƛŀ ŜȄŀƳƛƴŜŘΣ 

was found to be statistically significant despite classical top fertilizer (Urea) application. In the 

research; the lowest yield value 178.43 kg/da was obtained from the control subject. In traditional 

practice was yield per decare 326.88 kg while Nutrisphere-N-URE (15 kg/da) yield was 388.46 kg per 

decare was obtained. Nutrisphere-N-URE (29 kg/da) was used as top fertilizer and yield of 362.36 kg 

per decare was obtained. The effects of the trial themes on quality parameters of wheat were found 

similar except the control subject.      

Keywords: Wheat, Nutrisphere-N, Yield, Quality 
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The Effect of Different Nitrogen Applications by Injection Method on Grain and 

Biomass Yield and Some Plant Parameters of Wheat 

Hesna Pamiralan1  aǳǎǘŀŦŀ Dǀƪ2 

1International Agricultural Research and Training Center, Izmir 

2University of Cukurova Facultiy of Agriculture Soil Science and Plant Nutrition, Adana 

Abstract 

In this study, by injection method (CULTAN), a new method of fertilizing plants in Turkey, as compared 

with conventional fertilization methods of the ammonium fertilizer on grain and biomass yield and 

some other effects on plant parameters of wheat. The aim of this study is to determine the effect of 

different nitrogen applications (N 100%, N 70%) on yield and some other parameters in this method, 

which is based on the injection of ammonium as liquid fertilizer solution into soil, which can be an 

alternative to conventional fertilization methods in areas where wheat production is significant. 

According to the results of the study, grain (8320 kg ha-1) and biomass yields (240 kg N ha-1) were 

obtained at the highest 100% CULTAN application, followed by Conventional 100% application; In 

N70% applications, it was found that lower yield values were obtained. The highest number of spike 

determined in the unit area of CULTAN 100% application; the number of grain per spike and thousand 

grain weight was found lowest in control application and there was no statistical difference found 

between the other applications.  

Keywords: Injection fertilization, Nitrogen, Wheat, Yield 
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Effect of Nitrogen Fertilization on Oil Content of Sunflower 

aŜƘƳŜǘ !ƭƛ DǸǊōǸȊ1   ¢ǳƐœŜ !ȅǒŜ mȊ2  Turhan Kahraman3 
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2Soil, Fertilizer and Water Resources Central Research Institute, Ankara 

3Directorate of Trakya Agricultural Research Institute, Edirne 

Abstract 

Sunflower production is increasing both in dry and irrigated conditions in order to meet the vegetable 

oil need of our country. Sunflower is the main alternation plant and most widely grown in dry 

conditions after wheat in Thrace region for a long time. This study was carried out between 2013 and 

2016 years in order to determine the effect of nitrogen fertilization on oil ratio of sunflower in Thrace 

Region. For this purpose, 27 field trials were conducted for four years within the scope of the study. 

Trials were carried out according to Latin square experiment design; Nitrogen fertilizer levels of 0 (NO), 

3 (N1), 6 (N2), 9 (N3) and 12 (N4) kg / ha (N) were applied. The oil content (%) of the sunflower plant 

was determined by NMR. When the results of the study were evaluated, it was determined that 

nitrogen fertilization decreased the oil content of sunflower. As a result of statistical analysis made by 

combining all trials, as the amount of nitrogen applied increased, the ratio of sunflower oil was 

determined avaragely %; N0 = 42.37, N1 = 42.04, N2 = 41.82, N3 = 41.07 and N4 = 40.71. In our country 

where the product price determination is made according to % oil ratio in the market, the negative 

effect of excess nitrogen on oil ratio should be taken into consideration in determining the amount of 

nitrogen fertilizer to be given to sunflower. 

Keyword: Sunflower, Oil content, Nitrogen 
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The Effect of Nitrogen Fertilization by Fertigation Method on Cotton Yields 

Components in Harran Plain Conditions 

Nesibe Devrim Almaca1     Abdullah Suat Nacar1  aǸǎƭǸƳ /ƻǒƪǳƴ1  Cemil Yetkin1 

1D!t !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ  ŀƴƭƤǳǊŦŀ 

Abstract 

Nitrogenous fertilizers, which are one of the essential inputs of agricultural production, may turn 

different transformations and move away from the soil as quickly as they are applied to the soil. In 

order to increase the efficiency of nitrogenous fertilizers, it is possible to divide the applying nitrogen 

required by the plant as more than one time to minimize fertilizer losses, to prevent contamination of 

water resources and to provide nitrogen economy in the soil. In this study, nitrogen fertilizer usage 

amount with efficiency and yield components of cotton plant were investigated by using fertigation 

method. Experimental randomized blocks design were set as 5 (nitrogen fertilizer dose) x 3 (block) 

according to the split plots experiment design. Experimental subjects are nitrogen fertilizer doses N0, 

N6, N12, N18, N24. In nitrogen doses, N0 is 0 kg ha-1 pure nitrogen, N6 is 60 kg ha-1 pure nitrogen, 

N12 is 120 kg ha-1 pure nitrogen, N18 is 180 kg ha-1 pure nitrogen N24 is 240 kg ha-1 pure nitrogen 

ammonium sulfate. Stonville 453 plant variety was used in the experiment as cotton planting. 

According to the results of the soil analysis, the amount of nitrogen from the phosphorus fertilizer 

given at the base (18-46-0) was removed and the remaining nitrogen fertilizer amount was given by 

dividing the drip irrigation system in 6 times. The required phosphorus fertilizer for N0 was applied in 

TSP. At the end of the study, the effect of nitrogen fertilization by fertigation method on cotton as 

plant height, cocoon number, cocoon weight and cocoon mass pain was determined in Harran Plain 

conditions. 

Keywords: Harran plain, Fertigation, Cotton, Yield Components 
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Commercial Wheat Fertilization Based on Nitrogen Nutrition Index 
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2IDR-University of Castilla La-Mancha, Spain 

Abstract 

The FATIMA project validated the methodology for estimating biomass using remote sensing (RS) for 

wheat in commercial plots in the province of Albacete. This work describes the practical application on 

commercial plots of the planning and operational implementation of the variable rate technology 

(VRT) through nitrogen nutrition index (NNI) maps throughout wheat development. In the framework 

of the project, it was demonstrated that the relationship between the critical nitrogen concentration 

(Nc) and the biomass proposed in the literature is valid in the study area to determine the nitrogen 

absorption throughout the growth cycle of wheat. Therefore, with the time series of images, it is 

possible to estimate the biomass accumulated and NNI at any stage of crop development and for any 

pixel within the plot. The material analysed to determine the nitrogen concentration was biomass 

samples obtained in the field over 3 field campaigns, at previously selected sampling points, based on 

the management zone maps (MZM), which different rates of fertilizers were applied. The knowledge 

about the NNI allows fertilizing at critical moments throughout the wheat campaign. The variable rate 

technology allows the application of fertilizers to be adjusted to the real demand, spatially distributed. 

Keywords: Remote sensing, Wheat, Biomass, Nitrogen nutrition index (NNI), Variable rate technology 

(VRT) 
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Spatial Nitrogen Management Using Sensor-Based Precision Technologies: The 

FATIMA Experience and Beyond 

S. Stamatiadis J. S. Schepers 

Abstract  

Spatial variability of soil properties, year-to-year variations in weather conditions, and other factors 

make it difficult to predict economic optimum nitrogen rates (EONR) early in the season. Active canopy 

sensors integrate the factors that have influenced photosynthesis from early season to the time of 

sensing and have the ability to assess spatially variable crop N requirements. Unlike in-season N 

fertilizer recommendations that are based on soil- or tissue-test results, canopy sensors can be directly 

mounted to a fertilizer applicator, making it possible to collect reflectance data and apply variable N 

fertilizer rates in an on-the-go one-pass operation.  One such variable-rate application (VRA) system 

for granular fertilizer with 1-m linear spatial resolution was developed under the auspices of the Fatima 

project (Horizon 2020). With an automated sensor calibration procedure to normalize reflectance data 

and with the Holland-Schepers algorithm at the core of the system, the efficiency of VRA was tested in 

three major crops of central Greece under field-scale conditions. Compared to farmer-perceived 

uniform N rates, the VRA reduced total N inputs by 20-38% and increased agronomic NUE by 11-46% 

by delivering an EONR in durum wheat, maize and cotton. The VRA also increased return over N cost 

ōȅ ϵст-фмκƘŀ ŀƴŘ ƴŜǘ ǊŜǘǳǊƴǎ ƻǾŜǊ b ōȅ ϵмм9-248/ha when marginal yield increases were observed in 

wheat and cotton. These environmental and economic benefits were obtained in crop-years of yield 

response to N fertilization. In-season canopy sensing amounts to a point-in-time assessment of crop 

vigor that is indicative of yield potential provided growing conditions remain favorable. Lack of yield 

response to in-season fertilization naturally leads to an over-supply of N above the EONR. Broader-

scale trials are needed to verify these performance characteristics. The current VRA configuration is 

suited mainly for small-to-medium operations in the EU where granular fertilizers are commonly 

available. The development and evaluation of a complementary liquid VRA option is a research priority 

because it adds versatility, improves precision and reduces the cost of spatial fertilizer applications. 

With the ability to spray the liquid on to vegetation or dribble the liquid on the soil surface, liquid VRA 

can be used in a multitude of annual and perennial crops or at different growth stages. Blending with 

micro-nutrients and growth regulators is another foliar VRA option while the same configuration can 

be used for spraying herbicides and fungicides. The pump flow control responds to pressure changes 

from 0 to full rate in 0.5 sec and the flow rate monitors for each nozzle ensure uniformity of delivery 

across rows. These properties make the system able to precisely deliver liquid fertilizer at a sub-meter 

spatial resolution in the direction of travel at operating speeds of 12-15 kmph that are appropriate for 

medium-to-large scale operations. 

Keywords: Nitrogen management, Variable-rate application (VRA), Sensor-based precision 
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Estimation and Mapping of Clay and Organic Matter in Soil Based on Field 

Radiometry and Sentinel-2 

Elena Pareja1  Jose Gonzalez Piqueras1 

1University of Castilla-La Mancha , Spain 

Abstract 

Understanding the spatial distribution and space-time variability of soil properties is essential for 

respectful land use planning on agriculture. High-resolution soil properties maps like texture, water-

storage capacity, cation exchange capacity, drainage, and adsorption capacity are essential inputs for 

modelling hydrological, erosion, and ecological soil processes and, so that, for agrosystems 

management and environmental protection. The main disadvantage is the wide quantity of 

information required with a high cost on time and resources. The use of multispectral VIS-SWIR 

techniques coupled with multivariate models has been applied to estimate soil properties quickly, 

economically and non-destructive. The application of geostatistics has made it mapped. In this work, 

we have compared laboratory continuum multispectral measurements (400 ς 2500 nm) coupled with 

geostatistics and discrete remote measurements (Sentinel bands) to estimate and map clay and 

organic matter on agriculture soils. The experimental data were collected icommercial fields located 

in the Central Plateau of the Iberian Peninsula, Spain, during FATIMA project. 

Keywords: Remote sensing, Sentinel2, Spectral signature, Reflectance spectroscopy, Soil clay content, 

Soil organic matter content, PLRS model, Kriging 
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Effect of Nitrogen Applied by Fertigation Method on Vitamin C Level of Paste Pepper 
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Abstract 

This research has been conducted to determine the amount of fertilizer demand of paste pepper in 

Izmir grown with fertigation method. The research was carried out in the experimental field of 

LƴǘŜǊƴŀǘƛƻƴŀƭ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ ŀƴŘ ¢ǊŀƛƴƛƴƎ /ŜƴǘŜǊ ƛƴ нлмоΣ нлмпΣ нлмрΦ  ά¸ŀƭƻǾŀ ¸ŀƎƭƛƪ нуέ ǇŜǇǇŜǊ 

cultivars were used in the research. The parcels were set according to randomized block design with 5 

treatments and 4 repeats and the plants were planted with 80 cm between-row and 35 cm within-row 

spacing. The Nitrogen treatments were N0= 0 kg N da-1 (0 mg kg-1), N1= 9 kg N da-1 (20 mg kg-1), N2= 18 

kg N da-1 (40 mg kg-1), N3= 27 kg N da-1 (60 mg kg-1), N4= 36 kg N da-1 (80 mg kg-1) and applied within 

450 mm irrigation water. With a lateral allocated to each row, the irrigation intervals were 3 and 4 

days and the fertilization was applied in the 4 day treatments. Ammonium nitrate (33%) was used as 

nitrogen fertilizer and phosphoric acid (85%) was applied to each plot equally in the rate of 15 kg P2O5 

da-1 (33 mg kg-1) as phosphorous fertilizer. The average vitamin C values changed between 66.15 and 

136.53 mg/100g-1. The effect of nitrogen treatments on vitamin C was found to be significant at 99% 

confidence level in all three years and N0 treatment without nitrogen had the highest correlation level. 

As a result of the study, it was determined that nitrogen applications had negative effects on vitamin 

C level. 

Keywords: Pepper, Capsicum annuum L., Fertigation, Nitrogen fertilizer, Vitamin C, Drip irrigation 
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Determination of the Relationship between Nitrogen Untake, Yield and Quality 

Characteristics of Different Nitrogen Forms in Soil of Wheat Grown in Dry 

Conditions 
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!ƘƳŜǘ wǸǒǘǸ ¢ƻǊǳƴ1    CŀǘƳŀ DǀƪƳŜƴ ¸ƤƭƳŀȊ1    Yusuf IǒƤk2    Mustafa Harmankaya1         
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Abstract 

This study, was conducted in 4 different locations in the Konya Plain in a field trial established in dry 

ŎƻƴŘƛǘƛƻƴǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǿƘŜŀǘΩǎ ƴƛǘǊƻƎŜƴ ǳǇǘŀƪŜΣ ȅƛŜƭŘ ŀƴŘ ǉǳŀƭƛǘȅ 

characteristics of nitrogen in different forms (Organic-N, NH4-N, NO3-N, NH4 + NO3-N, total-N) in tthe 

soil. The experiment was established with 4 replications according to the randomized block design and 

5 different doses of nitrogen (0, 3, 6, 12 kg da-1) were applied. As a result of the research, wheat yields 

vary depending on nitrogen applications, 320, 413, 446, 441, 429 kg da-1 respectively. Positive 

correlation was found between nitrogen content and yield (r = 0.649 **) and harvest index (r = 0.544 

*), yield and number of grains per spike (r = 0.599 **) and hectoliter weight (r = 0.493 *). In addition, 

the highest nitrogen uptake, yield and quality characteristics of wheat were obtained with 12 kg da-1 

N application.  

Keywords: Nitrogen forms, Bread wheat, Yield 
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Determination of the Relationship between Nitrogen Uptake and Different Nitrogen 

Forms of Bread Wheat Grown Under Irrigated Conditions in Konya Region 
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Abstract 

These field trials were carried out in 10 different regions of Konya plain to determine the effect of 

different forms of nitrogen present in the soil on the nitrogen uptake of the wheat plantsIn the study, 

7 different nitrogen doses (Control, 4 kg da-1,8 kg da-1, 12 kg da-1, 16 kg da-1, 20 kg da-1, 24 kg da-1) were 

given in randomized block design experiments with 4 replications. Mineralized organic-N;NH4-N, NO3-

N and NH4 + NO3-N extractable with KCl; NO3-N obtained from phenoldisulfonic acid method and total 

N amounts were determined in soil samples. As a result of the study, the relationship between nitrogen 

content of the wheat flag leaves and NO3-N amount determined by phenoldisulfonic acid method (r = 

0,2948 **) was found to be statistically significant όǇ лΦлмύΦ /ƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƴƛǘǊƻgen content found in 

the flag leaves of the wheat plantsthe amount of NO3-N determined by phenoldisulfonic acid method 

was found to be crucial for nitrogen nutrition of wheat plants. In the study, significant differences were 

observed in different nitrogen doses. The highest flag leaf nitrogen content was obtained at the dose 

of 24 kg da-1. 

Keywords: Nitrogen forms, Phenoldisulfonic acid, Wheat 
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Utility of SPAD-502 Chlorophyll Meter for Determination of Iron and Chlorophyll 

Content of Vine Leaf 

!ƭƛ wƤȊŀ hƴgun1  DǀȊŘŜ CŀƪƤƻƐƭǳ1 

19ƎŜ ¦ƴƛǾŜǊǎƛǘȅ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ {ƻƛƭ {ŎƛŜƴŎŜ ŀƴŘ tƭŀƴǘ bǳǘǊƛǘƛƻƴΣ TȊƳƛǊ 

Abstract 

The aim of the study was to determine the iron and chlorophyll contents of vine leaves by using SPAD-

502 Chlorophyllmeter. For this purpose, leaf and soil samples were taken from 12 vineyards in Manisa 

!ƭŀǒŜƘƛǊ wŜƎƛƻƴΦ /ƘƭƻǊƻǇƘȅƭƭ ŀ ŀƴŘ /ƘƭƻǊƻǇƘȅƭƭ . ŎƻƴǘŜƴǘǎ ƻŦ ǘƘŜ ƭŜŀŦ ǎŀƳǇƭŜǎ ǿŜǊŜ ŘŜǘŜǊƳƛƴŜŘ ƛƴ 

laboratory after SPAD-502 chlorophyll meter was measured. Iron and active iron contents of leaf 

samples were also determined. After soil samples were sieved through 2 mm sieve, pH, salt, organic 

matter, CaCO3, active CaCO3 and available Fe contents were determined. As a result of correlation 

analysis, r = 0,601 * positive correlation was found between leaf Fe content and SPAD-502 

measurement values. In addition, a positive correlation was found between SPAD-502 and Chlorophyll 

a value r = 0,606 *. There was a negative correlation between soil lime and active lime content and 

SPAD-502 values r = -0.849 ** and r = -0.724 **, respectively. 

Keywords: Chlorophyll, Vine, Chlorophyllmeter 
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Determining and Mapping the Fertility and Microelement Scopes of the Agricultural 

{ƻƛƭǎ ƻŦ TȊƳƛǊ tǊƻǾƛƴŎŜ Ǿƛŀ LƴǾŜǊǘŜŘ 5ƛǎǘŀƴŎŜ ²ŜƛƎƘǘŜŘ aŜǘƘƻŘ 

bŜƧŀǘ mȊŘŜƴ1        Idris Uslu1       mƳŜǊ {ǀƪƳŜƴ1  CŀǊǳƪ aŜǘƛƴƻƐƭǳ1 

1International Agricultural Research and Training Center, Izmir 

Abstract 

This research was carried out to determine the fertility and microelement scopes of the agricultural 

ǎƻƛƭǎ ƻŦ TȊƳƛǊ ǇǊƻǾƛƴŎŜ ŀƴŘ ǘƻ ŎǊŜŀǘŜ ŀ ŘŀǘŀōŀǎŜ ŀƴŘ ŘƛǎǘǊƛōǳǘƛƻƴ ƳŀǇǎ όǇƛƴ ƳŀǇǎύ ōȅ ǳǎƛƴƎ ƎŜƻƎǊŀǇƘƛŎ 

information systems technique between 2014-2017. Within the scope of the research, a total of 502 

soil samples, representing agricultural areas, were taken from 0-20 cm soil depth with 2.5 km x 2.5 km 

grid intervals. In soil samples taken; texture, pH, EC, lime, organic matter and extractable phosphorus, 

potassium, iron, copper, zinc and manganese analyzes were performed. Soil analysis results were 

classified according to certain criteria and deficiency, adequacy or excess levels of nutrients were 

determined. After the classification of soil parameters, a database was created within the scope of GIS 

and soil distribution maps were produced via Inverse Distance Weighted method. According to the 

ǊŜǎǳƭǘǎ ƛǘ ǿŀǎ ŦƻǳƴŘ ƻǳǘ ǘƘŀǘΣ ррΦму҈ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎƻƛƭǎ ƻŦ TȊƳƛǊ ǿŀǎ ǎŀƴŘȅ-loamy, 49.60% was mildly 

alkaline, 42.03% was slightly saline, 57.17% was non calcareous-slightly calcareous, 55.98% had 

minimal organic matter. In terms of extractable elements, 28.09% did not have enough phosphorus, 

47.21% had high potassium, 90.84% had high levels of iron, 96.61% had high levels of manganese, 

44.42% had zinc and 69.91% had medium levels of cooper.  

Keywords: TȊƳƛǊΣ {ƻƛƭ ŦŜǊǘƛƭƛǘȅΣ aƛŎǊƻ Ǉƭŀƴǘ ƴǳǘǊƛŜƴǘ ŜƭŜƳŜƴǘΣ 5ŀǘŀōŀǎŜΣ L5² 
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Effect of Different Potassium Fertilizer on Leaf Plant Nutrients of Cabernet 

Sauvignon Wine Grape 

Bihter 4ƻƭŀƪ 9ǎŜǘƭƛƭƛ1  mȊŜƴ aŜǊƪŜƴ2  ¢Ǹƭƛƴ tŜƪŎŀƴ3  !ƭƛ DǸƭŜǊ2  {Ŝƭœǳƪ YŀǊŀōŀǘ2 
!ƪŀȅ «ƴŀƭ2  5ƛƭŜƪ !ƴŀœ1  bŜǾƛƴ 9ǊȅǸŎŜ1 

19ƎŜ ¦ƴƛǾŜǊǎƛǘȅΣ TȊƳƛǊ 

2Viticulture Research Institute, Manisa 

3hƭƛǾŜ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ TȊƳƛǊ 

Abstract 

The study was conducted in order to examine the effect of different potassium fertilizers on the plant 

nutrients of Cabernet Sauvignon wine grape leaves. The experiment was carried on between the years 

2014 and 2017 in a trellis system vine of Manisa- Grape Vine Research Institute. Each year, fertilization 

was done according to target yield after analysing the soil samples taken from 2 depths after 

defoliation and pruning. Nitrogen (Ammonium Nitrate) and P (Mono Ammonium Phosphate) were 

incorporated in constant amounts. Potassium was also given in constant amounts but in four different 

forms (Potassium Sulphate; Potassium Nitrate; Potassium Sulphate + Potassium Nitrate and Control). 

The trial was statistically designed according to randomized blocks with three replications. The effects 

of treatments on leaf plant nutrients (N, P, K, Ca, Mg, Fe, Cu, Mn, Zn) was studied via leaf tisues 

sampled both at bloom and veraison. Results showed that treatments significantly affected the leaf 

macro and micro nutrients in vines. 

Keywords: Cabernet Sauvignon grape, Vineyard, Potassium, Macro elements, Micro elements 
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Under Long Term Field Condition to Evaluate the Effects of Different Phosphorus 

Dosses on Agronomic Efficiency of Maize Plant  

aŜƘƳŜǘ LǒƤk1         CŜȅȊǳƭƭŀƘ mȊǘǸǊƪ1   ŜȅƳŀ YŀǊŀŘŜǊŜ1    LōǊŀƘƛƳ hǊǘŀǒ1 

1Department of Soil Science and Plant Nutrition, Faculty of Agriculture, University of Cukurova, Adana 

Abstract 

Maize (Zea Mays.) plant is one of the most produced cereals around the world. Phosphorus (P), which 

is one of the most used fertilizers in maize production. P is not a renewable resource and in next 50-

150 years it may be finish. And less P fertilization may limit crop yield and production capacity. The 

purpose of study is to investigate the effects of different P dosses on P uptake and its usage efficiency 

upon Maize under long term filed experiment. A long term field experiment was established in 1998 

and since then regularly each year control (without fertilization), 50, 100 and 200 kg P2O5 ha-1 P (as 

triple superphosphate) doses were applied as a basic fertilizers.  Dekalb C955 maize genotype was used 

as plant material. Maize seeds were sown in June 2017 and were harvested in October 2017. After 

harvest, yield, shoot and root dry weight were determined. P concentrations of each parts were 

determined by ICP-OES. P content of plots was determined by Olsen method. Agronomic Efficiency 

ό!9ύΣ tƘȅǎƛƻƭƻƎƛŎŀƭ 9ŦŬŎƛŜƴŎȅ όt9ύΣ !ƎǊƻǇƘȅǎƛƻƭƻƎƛŎŀƭ 9ŦŬŎƛŜƴŎȅ ό!t9ύΣ !ǇǇŀǊŜƴǘ wŜŎƻǾŜǊȅ 9ŦŬŎƛŜƴŎȅ 

ό!w9ύ ŀƴŘ ¦ǘƛƭƛȊŀǘƛƻƴ 9ŦŬŎƛŜƴŎȅ ό9¦ύ ǿŜǊŜ ŎŀƭŎǳƭated. The obtained results reveled that, with increasing 

dosses of P fertilization, P concentration and efficiency of P utilization. Results are statistical significant. 

100 kg P2O5 ha-1 P doses application have higher AE, FE, GKE and KE efficacy than that of P50 and P200 

kg P2O5 ha-1 P doses applications. In addition, there was no statistically significant difference between 

the P applications in the calculation of AFE, but on average P100 application efficiency is higher than 

the P50 and P200 doses application. The study concluded that the increased dosses of P application 

increased P use efficiency. It was determined that under field condition application of P100 kg.ha-1 

P2O5 dose was the optimum dose for corn production. 

Keywords: Phosphorus utilization efficiency, Maize and Agronomic efficiency 
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Long-term Evaluation of Cropping Systems Sustainability under Climate Change 

Scenarios: the EU FATIMA Project Italian Case-Study 

Rosario Napoli1 Claudia Di Bene1 Chiara Piccini1 Silvia Vanino1 Roberta Farina1 

1/ƻƴǎƛƎƭƛƻ ǇŜǊ ƭŀ wƛŎŜǊŎŀ ƛƴ !ƎǊƛŎƻƭǘǳǊŀ Ŝ ƭΩ!ƴŀƭƛǎƛ ŘŜƭƭΩ9ŎƻƴƻƳƛŀ !ƎǊŀǊƛŀΣ /ŜƴǘǊƻ !ƎǊƛŎƻƭǘǳǊŀ Ŝ Ambiente, via della 
Navicella 2-4, Rome, Italy 

Abstract 

The Mediterranean basin is a recognized hot spot for climate change for the next decades, with 

modifications of rainfall amount and pattern and temperature increase, and where extreme events 

are expected to severely affect agricultural sector and food security. One of the most important issue 

caused by intensive agricultural farming systems is the reduction of soil organic carbon (SOC), with a 

possible worsening in the perspective of climate change, with major side effects on soil functioning. 

Sustainable agricultural practices can reduce the external inputs (e.g., pesticides, fertilizers and 

herbicides), increasing crop yield stability and biodiversity in the rhizosphere over time. To date, 

deterministic crop growth modelling is a major tool for analysing the impacts of climate change on 

agricultural production. The present study aimed at evaluating the long-term agro-environmental 

sustainability (30-years) of a typical Mediterranean cropping system using a modelling approach under 

future climate change scenarios. Within the FATIMA project, measured data from the Italian field trail 

and EPIC model were used to assess the long-term agro-environmental impacts and sustainability of 

different nitrogen fertilization treatments on crop yields, water use efficiency, nitrogen use efficiency, 

soil organic carbon stock change, soil bulk density change, and soil N cycle (nitrate leaching and N2O 

emissions), under future climate change scenarios. The tested treatments, applied in a durum wheat 

ς processing tomato rotation, were: Conservative and Synthetic N fertilization method Prediction of 

sustainable management under climate change scenarios was performed by running the The 

Environmental Policy Integrated Climate (EPIC) agroecosystem model. The overall evaluation of the 

ŀƭǘŜǊƴŀǘƛǾŜ ŦŜǊǘƛƭƛȊŀǘƛƻƴ ǎǘǊŀǘŜƎȅ ǇǊƻǇƻǎŜŘΣ  ǿŀǎ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ƎƻƻŘ ŀƴŘ άǎǳǎǘŀƛƴŀōƭŜέ ƻǇǘƛƻƴ for the 

farmer in order to overcome the management problems due to expected climate changes. 

Keywords: Climate change, Long-term sustainability, Agro-environmental impacts, Epic model  
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Evaluation of Environmental and Economic Sustainability of Different Nutrient 

Management Strategies 

Pasquale Nino1 Stefano Fabiani1 Rosario Napoli2 Silvia Vanino2 

1/ƻƴǎƛƎƭƛƻ ǇŜǊ ƭŀ wƛŎŜǊŎŀ ƛƴ !ƎǊƛŎƻƭǘǳǊŀ Ŝ ƭΩ!ƴŀƭƛǎƛ ŘŜƭƭΩ9ŎƻƴƻƳƛŀ !ƎǊŀǊƛŀΣ /ŜƴǘǊƻ Řƛ tƻƭƛǘƛŎƘŜ Ŝ .ƛƻŜŎƻƴƻƳƛŀΣ Ǿƛŀ tƻ 
14, Rome, Italy 

2Consiglio per la Ricerca in !ƎǊƛŎƻƭǘǳǊŀ Ŝ ƭΩ!ƴŀƭƛǎƛ ŘŜƭƭΩ9ŎƻƴƻƳƛŀ !ƎǊŀǊƛŀΣ /ŜƴǘǊƻ !ƎǊƛŎƻƭǘǳǊŀ Ŝ !ƳōƛŜƴǘŜΣ Ǿƛŀ ŘŜƭƭŀ 
Navicella 2-4, Rome, Italy 

Abstract 

Significant intensification of European agriculture has often had undesirable impacts in soil fertility as 

well as the increase in soil erosion, the deterioration in water quality, the loss of biodiversity in 

agricultural ecosystems and the rise in Green House Gas (GHG) emissions, promoting a new vision of 

the CAP oriented to the development of sustainable farming concept. Within the Fatima project we 

developed an analytical framework to assess the environmental and economic sustainability of 

nutrient management in three Case Studies, implemented with different fertilization strategies in the 

winter wheat production, compared with the conventional one. The framework is based on the 

ŎƻƴŎŜǇǘ ƻŦ ά²ŀǘŜǊ-Energy-CƻƻŘέ ƴŜȄǳǎΣ ŎƻƴǎƛŘŜǊƛƴƎ ƛƴŘƛŎŀǘƻǊǎ ǊŜƭŀǘŜŘ ǘƻ ǿŀǘŜǊ ǳǎŜ ŀƴŘ ǉǳŀƭƛǘȅΣ ŜƴŜǊƎȅ 

input/output, crop productivity, and economic performance. The work focused the attention at farm 

level taking into account different fertilization strategy: Organic-ORG, Slow Nitrogen Release-SRN, and 

Synthetic traditional-SNF for Italian Pilot Area; Homogeneous vs Variable Rate Application (VRA) in 

Greek Pilot Area, and Homogeneous vs Variable Rate Application (VRA), in Czech Pilot. Considering the 

environmental sustainability, our results provide evidences of the significance of the reduction of 

energy use (both direct and indirect), the highest value of renewable energies and the reduction of not 

renewable ones, as well as the reduced impact of groundwater quality (Nitrate loss by leaching) as 

compared with the conventional fertilization strategy. As regarding the economic sustainability  in the 

VRA (both in Greece and Czech) there are a reduction of production cost, and increase on gross margin, 

while in ORG and SRN (Italy) those indicator are less sustainable than the conventional one, mainly due 

ǘƻ ǊŜŘǳŎǘƛƻƴ ǘƘŜ ƻŦ ƳŀǊƪŜǘŀōƭŜ ȅƛŜƭŘǎΦ ¢Ƙƛǎ ƭŀǎǘ ŀǎǇŜŎǘ ǊŜǇǊŜǎŜƴǘ ŀ ΨǘŜƴǎƛƻƴΩ ōŜǘǿŜŜƴ ŜŎƻƴƻƳȅ ŀƴŘ 

environment, wich can represent one of the main challenges to be solved through adequate policy 

instruments considering the different dimension of sustainable crop production. 

Keywords: Nitrogen fertilization, Water-energy-food nexus, Environmental quality, Economic 

sustainability  
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Effect of Active Carbonate on Available Micro Nutrients in Soils 

Ali RƤza Ongun1  Mahmut Tepecik1  aŜƘƳŜǘ 5ǀƴŜǊ1 

19ƎŜ ¦ƴƛǾŜǊǎƛǘȅ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ {ƻƛƭ {ŎƛŜƴŎŜ ŀƴŘ tƭŀƴǘ bǳǘǊƛǘƛƻƴΣ TȊƳƛǊ 

Abstract 

The aim of this study is to investigate the effect of soil active carbonate content on intake micro 

nutrients. A total of 20 soil samples were selected for this purpose. The total carbonate content of the 

first ten samples ranged from 10.02 % to 10.99 % (CV = 3.23). The active carbonate content of these 

samples varied between 2.90 % and 6.95 % (CV = 34.18). No correlation was found between the active 

carbonate and the intake micro nutrients in these ten samples. The total carbonate content of the 

second ten samples ranged from 30.01 % to 34.43 % (CV = 4.31). The active carbonate content of these 

samples varied between 6,05 % and 14,39 % (CV = 30.01). In the second ten samples, no correlation 

was found between active carbonate except for Cu and the available micro nutrients. A negative 

relationship between active lime and available Cu (r = -0,667 *) was determined. 

Keywords: Active carbonate, Micro nutrients, Soil 
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/ƘŀƴƎŜǎ ƻŦ /Ǌ ŀƴŘ /ƻ /ƻƴǘŜƴǘǎ ƻŦ {ƻƳŜ tƭŀƴǘǎ ƛƴ aŀƴƛǎŀ ¢ǳǊƎǳǘƭǳ 4ŀƭŘŀƐ wŜƎƛƻƴ 

According to Seasons 

Mahmut Tepecik1  Ali wƤȊŀ hƴƎǳƴ1  TƘǎŀƴ .ǸƭŜƴǘ hƪǳǊ1 

1Ege University, Faculty of Agriculture, Department of Soil Science and Plant Nutrition, Izmir 

Abstract 

¢ƘŜ ǎǘǳŘȅ ŀǊŜŀ ƛǎ ƻŦ aŀƴƛǎŀ ¢ǳǊƎǳǘƭǳ 4ŀƭŘŀƐ ƛƴ ¢ǳǊƪŜȅΦ ¢ƘŜ ƘƛƎƘŜǊ ǇŀǊǘǎ ƻŦ ǘƘŜ ǊŜƎƛƻƴ ŀǊŜ ŎƻƳǇƻǎŜŘ ƻŦ 

serpentinized ultrabasic (serpentinite) and spilitic volcanic (basalt) rocks. Alluvial land is located at the 

end of the slope. The aim of this study is to investigate the changes of Cr and Co contents of the olive, 

vine and pine plants in the region according to the seasons (January, April, July, November). For this 

purpose, 26 points were determined in the study area and 3 replicated plants (leaf-pine needle) and 

soil sampling were taken. Cr content in soil samples ranged from 22.3 to 551.3 mg / kg and Co in the 

range of 10.9 to 141.2 mg / kg. Cr was determined between 0.36-2.83 mg / kg and Co was 0.21-1.72 

mg / kg in plant samples. According to these results, it is seen that Co amount is high in plant samples 

but there is no problem in terms of Cr.  

Keywords:  Soil, Plant, Heavy metal   

  



6th Congress on Soil & Water Resources with International Participation  

 

72 
 

Effects of Different Iron Sources on Apple Yield 

!ȅǒŜƎǸƭ YƻǊƪƳŀȊ1    Mustafa Harmankaya1  Sait Gezgin1      CŀǘƳŀ DǀƪƳŜƴ ¸ƤƭƳŀȊ1 

1Selcuk University Faculty of Agriculture Department of Soil Science and Plant Nutrition, Konya 

Abstract 

The aim of this study was to determine the effect of soil applications of different iron sources on the 

yield of 16 year old Starking Delicious apple cultivars in the Ayranci district of the Karaman province. 

In the study, plots had two trees, with the exception of the control each tree received 10 ppm Fe in 

the form of Fe-EDTA (%6 Fe) , Fe-DTPA  (%11 Fe), Fe-HBED (%13 Fe), Fe-EDDHA (o-o: 2.2) containing 6 

Fe, Fe-EDDHA (o-o: 3.5), Fe-EDDHA (o-o: 4.8), Fe-EDDHA (o-o: 5.25) or FeSO4.7H2O; in total, 9 

treatments were applied in randomized blocks with 4 replications according to the factorial 

experiment design. As a result, the effect of different iron sources on yield was found to be statistically 

significant at a 1% level. Although fruit yield varies depending on iron application sources, the highest 

yields were obtained with Fe-EDDHA (o-o: 4.8) and Fe-EDDHA (o-o: 5.25) applications at 2468 kg ha-1 

and 2406 kg ha-1, respectively. In addition, regression analysis between fruit yield, and iron content of 

leaves and fruits yielded 5% level statistically significant regression equations of y = 576.45 + 10.07x (x 

= leaf iron content) and y = 358.64 + 60.008x (x = fruit iron content), respectively. A 1 ppm increase in 

iron content of leaves and fruits can obatin a 1.6% and 11% increase in yield, respectively. 

Keywords: Iron, Apple, Starking delicious, Regression, Yield 
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Determination of Nutritional Status of Olives (Olea europaea L.) Grown in Mugla 

Province in Terms of Boron and Other Elements, Leaf and Soil Relations 

!ƛǒŜ 5ŜƭƛōƻǊŀƴ1  Kerem Savran1  mȊƎǸǊ 5ǳǊǎǳƴ1  mƴŘŜǊ 9ǊŀƭǇ1   ¢Ǹƭƛƴ tŜƪŎŀƴ1   Hatice Sevim 
Turan1  9Ǌƻƭ !ȅŘƻƐŘǳ1  TŘǊƛǎ 4ƤƭƎƤƴ1  IŀƴŘŀƴ !ǘŀƻƭ mƭƳŜȊ1   ǳƭŜ {ŀǾǊŀƴ1    CŜǊƛǒǘŜ mȊǘǸǊƪ 

DǸƴƎǀǊ1  !ȅǒŜƴ ¸ƤƭŘƤǊƤƳ1  Abdullah Suat Nacar2  

1hƭƛǾŜ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ TȊƳƛǊ 

2D!t !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ  ŀƴƭƤǳǊŦŀ 

Abstract 

This study was conducted to determine the nutritional status of olive cultivated land and olive plant in 

aǳƐƭŀ ǇǊƻǾƛƴŎŜ ƛƴ ǘŜǊƳǎ ƻŦ ōƻǊƻƴ ŀƴŘ ƻǘƘŜǊ ŜƭŜƳŜƴǘǎΦ CƻǊ ǘƘƛǎ ǇǳǊǇƻǎŜΣ ǎƻƛƭ ŀƴŘ ƭŜŀŦ ǎŀƳǇƭŜǎ ǿŜǊŜ 

collected from 125 gardens in Datca, Koycegiz, Milas, Ula, Seydikemer. In soil sample were made 

texture, soil reaction, electrical conductivity, lime, organic matter, extractable boron, phosphorus, 

potassium, calcium, magnesium, sodium analysez. In plants samples were determined total boron, 

phosphorus, potassium, calcium, magnesium. The vast majority of the research area has sandy-tin and 

clayey-tin structure and low organic matter content. Lightly alkaline, neutral and medium acidic soils 

are in the salt-free class and contain about high lime. According to soil and leaf analysis results; 

although all of the soil contains sufficient boron, the lack of boron in 93% of the leaves indicates that 

the plant does not benefit from the existing boron. It was determined that there was serious nutritional 

problems in terms of B, P, K. At the least, there was nutriotinal problems in terms of Ca and Mg. Also, 

secure correlative relationships between the amounts of nutrient in the soil and the amounts of 

ƴǳǘǊƛŜƴǘ ƛƴ ǘƘŜ ƭŜŀŦ ǿŜǊŜ ƻōǘŀƛƴŜŘΦ /ƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘƛǎ ǎǘǳŘȅ ŎƻƴŘǳŎǘŜŘ ƛƴ aǳƐƭŀ ǇǊƻǾƛƴŎŜΣ 

it is understood that effective fertilization program, method and time are extremely important. High 

quality and high yield production in olive agriculture; balanced fertilization, addition of organic 

fertilizers and other technical applications. 

Keywords: Olive, boron, soil fertility, plant nutrition, macro element 
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The Effect of Different Boron Application Methods on Yield Quality and Plant 

Nutrient Status of Tomato 

/ŜǾŘŜǘ CŜƘƳƛ mȊƪŀƴ1   bǳǊƛ !ǊƤ1    9ƭƛŦ LǒƤƭ 5ŜƳƛǊǘŀǒ1    CƛƭƛȊ mƪǘǸǊŜƴ !ǎǊƛ1   5ƛƭŜƪ DǸǾŜƴ1  

1.ŀǘƤ !ƪŘŜƴƛȊ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ !ƴǘŀƭȅŀ 

Abstract 

Boron is a micronutrient that is essential to plant growth. The line between deficiency and toxicity for 

soil B is very narrow, so care is needed in fertilizer formulation and placement to avoid B toxicity. The 

aim of the present experiment was to determine the effect of different boron fertilizer application 

methods on yield, quality and plant nutrient status of tomato grown in greenhouse. The experiment 

was laid out randomised complete block factorial design and replicated five times. Three different 

methods as foliar spray (% 0.025B), soil application (4 kgB/ha) and foliar (% 0.025B)+soil application (4 

kgB/ha) with a control were applied and Etidot-67 (% 20.8 B) was used sources of boron fertilizer. 

Regardless of fertilization methods, boron application had no significant effect on the yield and quality 

of tomato. The B fertilization increased the concentration of this element, but no significant effect on 

N,P, K, Ca, Mg, Fe,Mn,Zn in tomato leaf.  

Keywords: Boron, Tomato, Yield, Quality 
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Variation and CoƳǇŀǊƛǎƻƴ ƻŦ .ƻǊƻƴ /ƻƴǘŜƴǘǎ ŦƻǊ {ƻƛƭǎ ƻŦ 4ŀǊǒŀƳōŀ 5Ŝƭǘŀ tƭŀƛƴ ŀƴŘ 

Upland in Samsun Province 

9ƭƛŦ mȊǘǸǊƪ1   Orhan Dengiz2 

1 Black Sea Agricultural Research Institute, Samsun 

2hƴŘƻƪǳȊ aŀȅƤǎ ¦ƴƛǾŜǊǎƛǘȅ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ {ƻƛƭ {ŎƛŜƴŎŜ ŀƴŘ Plant Nutrition, Samsun 

Abstract 

Boron (B) is one of the essential nutrients for plant growth and also its deficiency and toxicity limit is 

very close to each other. The effectiveness of B in soils to the plants varies according to many soil and 

climatic factors. Unlike the most micro elements, B is highly mobile in soils and leached depending on 

environmental conditions such as rainfall amount or irrigation intensity, etc. Therefore, B deficiency or 

toxicity in agricultural areas is an important limiting factor in cultivation. Having soils of our country 

high pH and lime content, heavy texture and low organic matter level constitute significant limitations 

in plant nutrition especially for B and make it necessary to be investigated. In this respect, purpose of 

this study was (i): to determine B concentration levels in arable lands of micro catchments located on 

ǘǿƻ ŘƛŦŦŜǊŜƴǘ ǇƘȅǎƛƻƎǊŀǇƘƛŎ Ǉƻǎƛǘƛƻƴǎ ǘƘŀǘ ŀǊŜ 4ŀǊǒŀƳōŀ 5Ŝƭǘŀ tƭŀƛƴ ŀƴŘ ¦ǇƭŀƴŘ ƛƴ {ŀƳǎǳƴ tǊƻǾƛƴŎŜ 

and also (ii): to reveal relationships between B contents and some physicochemical soil properties. 

Therefore total of 126 samples were collected from surface depth (0-20 cm) of study area. Analysis of 

some basic physicochemical parameters such as texture, pH, EC , lime content, organic matter, total 

N, available P and B, exchangeable cations (Ca, Mg, Na, K) and extractable micro nutrient elements (Fe, 

Cu, Zn, Mn) were done in the soil samples. According to the results, pH values varied between 4.68 

and 7.67 and there was no salinity problem. Lime and organic matter contents of samples were 

detected as 0.0-14.1% and 1.05-6.91%, respectively. As for B content; in Delta plain concentrations 

ranged between 0.93-4.40 mg kg-1 as classified mostly in sufficient level while, in Upland positions 

values were found between 0.22-8.39 mg kg-1.Hereby, results were showed significantly high 

variability. In addition to these outcomes, it was detected that significant correlations were found 

between B contents and some physicochemical soil properties.  

Keywords: Boron, Physicochemical soil properties, Samsun 
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Association the Agricultural Irrigation Policies with Development Plans 

 ǳƭŜ YǸœǸƪŎƻǒƪǳƴ1 

1General Directoreate of Agricultural Researches and Policies, Ankara 

Abstract 

Development Plans constitute the main policy documents by identifying the structural transformation 

areas of critical importance and their related targets and strategies which will be focused on by our 

country. Besides economic growth, long-term development policies of our country highlight the 

institutional and structural regulations that focus on efficiency and productivity and, provide effective 

monitoring and evaluation by aiming to realize the objectives and priorities with concrete programs 

and actions and to strengthen the plan-program-budget linkage. In order to effectively realize the 

policies taking place in development plans, institutional level of strategic plans of the public 

institutions, their medium - long term basic principles, objectives and priorities, and the methods to 

be followed to reach them and their source allocations should be compatible with the development 

plan. In our country, the policies for water and irrigation management are defined in development 

plans. In the projections of five-year development plans, increasing the productivity and quality in 

agricultural production, ensuring the profitability by lowering the production costs, profitable use of 

water resources, raising awareness of water users in brief, a sustainable water use policy in agriculture, 

actions and activities always remain on the agenda. In this paper; In the five-year development plans 

made in our country until today, in the management of soil and water resources especially the place, 

importance and reflection to the implementation of agricultural water policies together with the action 

plans will be examined. Also differently from the past development plans, for the first time in the 10th 

5ŜǾŜƭƻǇƳŜƴǘ tƭŀƴ ǿƛƭƭ ōŜ ǘƻǳŎƘŜŘ ǳǇƻƴ ǘƘŜ Ψ !ŎǘƛǾŀǘƛƴƎ ²ŀǘŜǊ ¦ǎŜ ƛƴ !ƎǊƛŎǳƭǘǳǊŜΩ tǊƛƻǊƛǘȅ /ƻƴǾŜǊǎƛƻƴ 

Programme of which policy and activities could be monitored. 

Keywords: wϧ5Σ 5ŜǾŜƭƻǇƳŜƴǘ ǇƭŀƴǎΣ m5mtΣ !ƎǊƛŎǳƭǘǳǊŀƭ ƛǊǊƛƎŀǘƛƻƴ ǇƻƭƛŎƛŜs 
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Preparation of Water Distribution Programs and Application Examples in Irrigation 

Management 

Filiz Bulut1 

1General Directorate of State Hydraulic Works, Ankara 

Abstract 

The General Directorate of State Hydraulic Works (DSI in Turkish acronym) was established by Law 

6200 in 18 December 1953 and gave an organizational structure in 1954 in order to prevent from the 

damage of surface water and ground water and/or utilize them with various aspects and do other 

duties and use empowers stated in legistlation. Water economy for the purpose of irrigation is 

compulsory because of limitted water resources, using for various purposes except irrigation, and 

increasing water demands. It is easy to undersstand that plant demand can not be reduced so that 

water economy in irrigation must be done during its conveyance, its distribution and its application to 

the land. The listed preventions can be accomplished when proper irrigation management methods 

are applied The main purpose of the irrigation management is to utilize the irrigation water in planned 

way in order to provide the most appropriate agricultural production and use existing resources 

economically . Preparation of water distribution programs plays an important role in irrigation 

ƳŀƴŀƎŜƳŜƴǘΦ ¢ƘŜǎŜ ǿƻǊƪǎ ŀǊŜ ŎƻƴŘǳŎǘŜŘ ƛƴ ǘƘŜ ƛǊǊƛƎŀǘƛƻƴ ŦŀŎƛƭƛǘƛŜǎ ƻǇŜǊŀǘŜŘ ōȅ 5{TΦ Lǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƘŀǘ 

the same works must be performed in the assigned irrigation facilities to plan the part of water 

resource used during the year, to determine the amount of water of assigned 

establishments/organizations and to provide this amount of water, to take precautions by knowing the 

probable inadequacy beforehand, to have information on removing the conflicts among assigned 

establishments/organizations, and to monitor and make necessary arrangements.  
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The Developments of Irrigation Water Distribution Systems and Comparative 

Assessment of Water Distribution Performance in Turkey 

Aynur Fayrap1    {ŜǾƛƴœ .ƛōŜǊƻƐƭǳ1   aŜƘƳŜǘ ¦ƐǳǊ ¸ƤƭŘƤǊƤƳ1 

1General Directorate of State Hydraulic Works, Ankara 

Abstract 

Worldwide, 71% of total water abstraction is used for agriculture, 18% for industry, 11% for domestic 

purposes. However, 74% of total water supply of Turkey is used for irrigation, 13% for industry and 

13% for domestic. Considering the rapid increase in population despite the decrease in quantity and 

quality of water resources due to the negative effects of global climate change on water resources, the 

construction of water saving irrigation systems and effective use of water become critical in irrigation. 

The General Directorate of State Hydraulic Works (DSI in Turkish acronym), is the primary agency of 

Turkey for overall water resources planning, execution and operation, has shifted its policy in 2003 

from classical open channel distribution network to more water saving systems. Pipeline distribution 

network has been utilized extensively. The proportion of pipeline distribution has soared to 27% in 

2018 while it is 6% before 2003. The change in the irrigation method applied due to the change in the 

type of irrigation network provides a significant increase in the efficiency of water use. Approximately, 

62% of total area is irrigated by surface irrigation methods. The remaining part is irrigated with 

pressurized irrigation methods (sprinkler 21% and drip 17%). Instead of traditional methods, if 

sprinkler and drip irrigation methods are utilized, sprinkler irrigation increases water efficiency from 

60% to 80% and drip irrigation raises water efficiency up to 95%. The aim of this study is to make a 

comparative assessment of the indicators such as irrigation rate, irrigation efficiency and the rate of 

water supply depending on the development of water distribution systems in irrigation facilities by the 

long years in our country. As a result, with the modernization of water distribution systems, significant 

improvements have been observed in water distribution performance indicators. 

Keywords: LǊǊƛƎŀǘƛƻƴ ǿŀǘŜǊ ŘƛǎǘǊƛōǳǘƤƻƴ ǎȅǎǘŜƳǎΣ /ƻƳǇŀǊŀǘƛǾŜ ŀǎǎŜǎǎƳŜƴǘΣ ²ŀǘŜǊ ŘƛǎǘǊƛōǳǘƛƻƴ 

performance, Turkey 
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Importance of Sustainability and Water Productivity on Agricultural Irrigation 

Management 

mƴŜǊ 4Ŝǘƛƴ1 

15ƛŎƭŜ ¦ƴƛǾŜǊǎƛǘȅΣ !ƎǊƛŎǳƭǘǳǊŀƭ CŀŎǳƭǘȅΣ 5ŜǇǘΦ ƻŦ !ƎǊƛŎǳƭǘǳǊŀƭ {ǘǊǳŎǘǳǊŜǎ ŀƴŘ LǊǊƛƎŀǘƛƻƴΣ 5ƛȅŀǊōŀƪƤǊ 

Abstract 

Sustainability is to meet the needs of the present without compromising the ability of future 

generations to meet their own needs. Sustainable irrigation water management should achieve (i) 

sustaining irrigated agriculture for food security and (ii) preserving the associated natural environment. 

Thus, three different objectives can be achieved for irrigated agriculture: i) maximizing the crop yield, 

ii) maximizing the crop water use efficiency (WUE) (water productivity, WP), and iii) maximizing the 

ŦŀǊƳŜǊΩǎ ŜŎƻƴƻƳƛŎ ǊŜǘǳǊƴǎΦ ²tΣ ŜƴƘŀƴŎƛƴƎ ǘƻǘŀƭ ǇǊƻŘǳŎǘ όƪƎ Ƴ-3) and revenue ($ m-3) based on amount 

of irrigation water used and/or agricultural economic water productivity. Sustainable water use 

strategies and increasing WP could be provided by scheduling irrigation events, modifying agricultural 

practices, improving irrigation systems, and deficit irrigation. The WP could be increased at plant, field 

and basin level. Increasing WP at the plant level could cover enhancing photosynthetic efficiency, 

improving seedling vigour, increasing harvest index and increasing rooth depth. The most important 

improvements of yield depend on breedings programmes. WP at field lecel could dependent on soil 

and water management, change crop, drip irrigation, crop variety, minimum tillage, planting methods,  

deficit irrigation, irrigation scheduling according to sensetive growing periods, nutrient management 

and improve drainage.  WP at the basin could be increased by improving irrigation scheduling, land use 

planning and better use of forecast. In this article, water productivity (WP), economic water 

productivity (EWP) and land economic productivity (LEP) using different amount of irrigation water 

and different irrigation systems in Souheastern Anatolia Region of Turkey were evaluated using some 

experimental results. Thus, WP, EWP and LEP should be considered jointly for an optimization of water 

productivity and water saving in terms of farmers and irrigation schemes. 

Keywords: Irrigation, Water productivity, Sustainability, Water economic productivity, Land economic 

productivity 
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Climate Change and an Update of the Irrigation Water Consumption Standards in 

Bulgaria 

Milena Moteva1 

1University of Architecture, Civil Engineering and Geodesy, Sofia, Bulgaria 

Abstract 

Recently, water needs for irrigation in Bulgaria have increased which is due to climate warming and 

drought. The irrigation depths, which have been established as irrigation standards in the 80s of the 

last century, nowadays seem inadequate. Irrigation network design and irrigation water pricing need 

a new updated formative base. This research work was commissioned by the Ministry of Environment 

and Water through the Ministry of Agriculture, Food and Forestry of Bulgaria with the aim of crating 

new standard basis for irrigation that meets the changed climate conditions of the country. The 

ǇǊŜǎŜƴǘŀǘƛƻƴ ƛƴŎƭǳŘŜǎ ŀǳǘƘƻǊΩǎ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ǊŜǎǳƭǘǎ ƻƴ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅ ŀƴŘ ǳǇŘŀǘŜŘ 

irrigation depths for a great number of crops. 1971-2010 tendencies of the meteorological elements: 

air temperature, vapor pressure deficit and reference evapotranspiration at 40 agro-meteorological 

stations and their statistical proof are presented. Regression analysis and Mann-YŜƴŘŀƭΩǎ ǘŜǎǘ ǿŜǊŜ 

used for statistical processing. Rainfall impact analysis was preceded by using De Martonne Aridity 

Index. The 1981-2010 increase of reference evapotranspiration was estimated by multi-regression 

analysis. Maps of the climatic values of reference evapotranspiration over the country were elaborated 

in GIS environment. Irrigation depths of nearly 40 crops were updated for six types of microclimatic 

conditions within the agricultural territory for moderately dry and very dry year. The methodology 

includes an update of the list of agrometeorological stations under six microclimatic conditions on the 

basis of the temperature factor; calculation of coefficients that reflect the increase of the reference 

evapotranspiration during the period 1981-2010; applying of these coefficients to the currently 

established irrigation standards; calculation of gross irrigation depths at different irrigation 

technologies by taking into consideration the efficiency of the irrigation systems. The proposed 

irrigation depths became a part of an Ordinance of the Council of Ministers in December 2016 as 

irrigation water consumption standards. 

Keywords: Climate change, Reference evapotranspiration, Irrigation depths, Water consumption 

standards 

  



6th Congress on Soil & Water Resources with International Participation  

 

83 
 

Fairly Distribution of Agricultural Water under Water Shortages Scenarios  

S. M. Hashemy Shahdany1 

1Irrigation Engineering Dept., Aburaihan Campus, University of Tehran 

Abstract 

Equitable water delivery becomes one of the main concerns for water authorities in arid regions. Due 

to water scarcity, providing a reliable amount of water is not possible for most of the irrigation districts 

in the arid areas. In this study, a novel configuration of the Water Level Difference Error method is 

introduced to speed up the error sharing in the context of Model Predictive Control (MPC). The 

potential application of the controller is examined. The main objective of this controller is the fair 

distribution of water between upstream and downstream users in the main canals suffering from 

water shortages. The results show fast reactions in equitable sharing of water level deviations from 

target throughout the canal. Since all the pools are involved in optimally managing the water shortage, 

significant improvements in operational performance of the canal are achieved. In addition, the 

operational performance of the designed controller is remarkably improved by applying a new strategy 

of target-bands instead of target-levels in the canal pools as it increases the flexibility of the controller 

in making appropriate decisions.  

Keywords: Water level difference error, Canal automation, Equitable distribution, Water shortage 
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Complexity Management of Large Irrigation Canal Management under the Drought 

Condition by Using Economic Strategies 

S. M. Hashemy Shahdany1 

1Irrigation Engineering Dept., Aburaihan Campus, University of Tehran 

Abstract 

In this paper, a new configuration of the economic-operational model is proposed in agricultural water 

distribution procedure. The goal is providing a realistic water delivery framework for water scarcity 

periods based on the real potential of different irrigated districts located along the main canal where 

the maximization of the net revenue is pursued. To this end, an economic Positive Mathematics 

Programming (PMP) model is employed to determine the economic value of the water. Mathematical 

Operational model of a realistic large irrigated district in the center of Iran is provided using a Model 

Predictive Controller (MPC). The water users are prioritized based on their potential to offer more 

economic profits employing penalties on the water level errors that are set according to the economic 

prioritization. Results show the satisfactory operation of the canal reaches so that the water level in 

the reaches with high economic water value is kept closer to the operational target levels.  

Keywords: Agricultural water distribution, Economic model, Positive mathematical programing, Water 

scarcity 
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Virtual Water Exchange and Cropping Pattern Optimization Model for Agricultural 

Water Management 

Ali Mohammadi1  Mirmohammad Azadkhorasani1  Mohammad Ebrahim Banihabib1 

1Water Sciences and Engineering, Department of Irrigation and Drainage Engineering, College of Aburaihan, 
University of Tehran  

Abstract 

Lake Urmia basin as Iran's largest inland lake has faced numerous problems in recent years due to 

ineffective water management practices. In this study, using the optimization approach in virtual water 

exchange, the most favorable conditions of virtual water trade in this basin were identified, where the 

maximum income for farmers and the least water withdrawal of the basin are possible. In this regard, 

two fuzzy and non-fuzzy (classical) optimization models were developed. According to the Lake Urmia 

restoration program recommendation, 40% reduction in water withdrawal from the basin was 

considered as the main scenario for comparison of models. The results showed that under the same 

conditions from basin water consumption prospective, the cropping pattern presented by fuzzy 

optimization model using (Jayalakshmi solving method) would provide 1.39% more economic benefits 

to farmers. Furthermore, unlike the non-fuzzy model, the developed fuzzy model showed that in the 

case of water scarcity (compared to current conditions), the share of crops that are high in the 

economic value of each unit of their virtual water (such as nuts and apricots) have a priority for 

production in the basin. Consequently, the presented fuzzy model (with Jayalakshmi solving method), 

offers more acceptable results than the non-fuzzy model. Therefore, by applying the results of this 

ǎǘǳŘȅ ƻƴ ƴŜǘ ƛƳǇƻǊǘǎ ƻŦ ǘƘŜ ōŀǎƛƴΩǎ ŎǊƻǇǎΣ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ƛƴŎǊŜŀǎƛƴƎ ŦŀǊƳŜǊǎϥ ƛƴŎƻƳŜΣ ǿŀǘŜǊ ǎǘǊŜǎǎ Ŏŀƴ 

be reduced in the basin. 

Keywords: Optimization, Fuzzy Model, Jayalakshmi, Lake Urmia 
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Irrigation Results and Basic Performance Indicators in Irrigation Cooperatives in 

Konya and Afyon 

!ƭƛ 4ŀƐƭŀǊ 4ŜƭƛƪŎŀƴ1  /Ŝƴƪ !ƪǒƛǘ1  {ŜǊƪŀƴ Lǒƛƪ1  Yusuf Ersoy Yildirim2  

1General Directorate of Agricultural Reform, Ankara 

2Ankara University, Faculty of Agriculture, Department of Agricultural Structures and Irrigation, Ankara 

Abstract 

Irrigation cooperatives are generally the type of business organizations in which administrative 

irrigation is transferred from the irrigation facilities in the areas within the borders of a single 

settlement unit to the seasonal irrigation water needs and small irrigation facilities. While the 

administrative and financial audits of the Irrigation Cooperatives have been successfully carried out by 

the Ministry of Agriculture and Forestry to date, it is possible to achieve the expected benefit from 

irrigated agriculture, to operate the irrigation facilities within the determined strategies and plans, to 

monitor the implementation results of the irrigation and to evaluate the results obtained within the 

ŦǊŀƳŜǿƻǊƪ ƻŦ ŎŜǊǘŀƛƴ ǘŜŎƘƴƛŎŀƭ ŀǳŘƛǘǎ ŀƴŘ Ŏƻƴǘƛƴǳƛǘȅ Ŏŀƴƴƻǘ ōŜ ŦǳƭŦƛƭƭŜŘΦ άLƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ aŜŀǎǳǊŜǎ 

ǘƻ LƳǇǊƻǾŜ ²ŀǘŜǊ ¦ǎŜ 9ŦŦƛŎƛŜƴŎȅ ƛƴ LǊǊƛƎŀǘƛƻƴ /ƻƻǇŜǊŀǘƛǾŜǎέ ǇǊƻƧŜŎǘ ǿƘƛŎƘ ǇǊŜǇŀǊŜŘ ōȅ ¢wDa ǿŀǎ 

established in 2017. In this project, it is aimed to establish the infrastructure for seasonal technical 

inspections of irrigation cooperatives in the provinces where the cooperatives operate and to publish 

ŀƴ ά9Ǿŀƭǳŀǘƛƻƴ wŜǇƻǊǘέ ŦƻǊ ŜŀŎƘ ȅŜŀǊΦ Lƴ ǘƘƛǎ ǎǘǳŘȅΣ irrigation results and seasonal performance 

άƛǊǊƛƎŀǘƛƻƴ ǊŀǘŜέ ŀƴŘ άƛǊǊƛƎŀǘƛƻƴ ŜŦŦƛŎƛŜƴŎȅέ ǿŜǊŜ ŜǾŀƭǳŀǘŜŘ ƛƴ ƛǊǊƛƎŀǘƛƻƴ ŎƻƻǇŜǊŀǘƛǾŜǎ ƻǇŜǊŀǘƛƴƎ ƛƴ Yƻƴȅŀ 

and Afyonkarahisar provinces. Irrigation rate was 80% and 60% in Konya and Afyonkarahisar provinces 

and irrigation efficiency was 80% in Konya and Afyonkarahisar provinces respectively. These values are 

above the long-term average values for Irrigation Associations and represent the success of irrigation 

cooperatives as a type of enterprise organization. 

Keywords: Irrigation cooperative, Irrigation ratio, Irrigation efficiency, Irrigation method 
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 Systems related to monitoring of Soil Plant Atmosphere Water Relationships 

9ȅǸǇ {ŜƭƛƳ Yǀƪǎŀƭ1   Emre Tunca1   {ŀƪƛƴŜ 4Ŝǘƛƴ1 

1hƴŘƻƪǳȊ aŀȅƤǎ ¦ƴƛǾŜǊǎƛǘȅ 

Abstract 

In this review study, systems developed for monitoring of soil, plant, atmosphere and water 

relationships were evaluated and their scientific base lines, use principles, data opotunuties and 

indicators depends on these data were given. For this purpose systems related to soil water content, 

leaf area, leaf water potential, canopy-surface temperature and hyper-spectral measurement were 

review. In addition to these, un-manned aerial systems, multi-spectral camera and thermal camera 

systems developed for agricultural monitoring were also given.  
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Calibrating the Crop Coefficient Equation for A Plot in Aegean Region of Turkey 

 Mert Can DǸƴŀœǘƤ1 /ŜƳ tƻƭŀǘ 4Ŝǘƛƴƪŀȅŀ1  !ƭƛ DǸƭ1   

CǳƴŘŀ YƤŘƻƐƭǳ2  Dilek Kahraman2  

15ƻƪǳȊ 9ȅƭǸƭ ¦ƴƛǾŜǊǎƛǘȅΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ /ƛǾƛƭ 9ƴƎƛƴŜŜǊƛƴƎΣ TȊƳƛǊ 

2LƴǘŜǊƴŀǘƛƻƴŀƭ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ ŀƴŘ ¢ǊŀƛƴƛƴƎ /ŜƴǘŜǊΣ TȊƳƛǊ 

Abstract 

Over the past century there has been a dramatic increase in water scarcity and drought in arid and 

semi-arid territories even in the Northern Hemisphere, that nowadays have become a topic of 

increasing research attention also in European Union. Despite Europe's being considered as having 

adequate water resources, water scarcities and droughts become an increasingly frequent and 

widespread phenomenon in the scale of the European Union. The imbalance caused by water demand 

much over the available water resources is a major drawback. During recent years, Earth Observation 

(E.O.) from space has become the most important source of data for monitoring much of the land 

surface-atmosphere processes and in particular the hydrology of agricultural and forestry areas. 

Individually, FATIMA (FArming Tools for external nutrient Inputs and water MAnagement) funded by 

the European Commission under the Horizon 2020 is one of the multi-national joint research efforts 

which used the E.O. data. In the project, satellite data from Landsat-8 and Sentinel-2 sources were 

used to monitor 7 pilot plots where various crops have been traditionally cultivated. In the process of 

3 years in the project, each harvest provided new outputs about forecasting crop water requirements 

(CWR). As one of the pilot areas, Menemen plain in Aegean Region of Turkey was also investigated 

through sattelite imagery and in situ data collected. In the light of acquired data, crop coefficient (Kc) 

equation which was developed by Cuesta et al., (2004) for the Spanish region of the Mediterranean 

has been calibrated for the Turkish case study. Two cycles of maize and cotton of the Turkish pilot area 

has been investigated; crop water requirements calculated by remote sensing and actual irrigation 

applied to the field with respect to in-situ soil moisture measurements are compared in order to obtain 

a regionalized Kc equation. 

Keywords: Earth observation, Remote sensing, Irrigation water requirement, Evapotranspiration, 

Forecast 
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Determination of Technical Performance of Drip Irrigation Systems Used in 

 ŀƴƭƤǳǊŦŀ 

!ƪƤƴ «ƴ1 ±Ŝƭƛ 5ŜƐƛǊƳŜƴŎƛ1  Mehmet Sami Nacar1  aŜǊŀƭ !ƴƭŀƐŀƴ ¢ŀǒ1 Abdullah 
Suat Nacar1  !ōŘǳƭƭŀƘ  ŀƪŀƪ1 

1GAP !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ ƤƴǎǘƛǘǳǘŜΣ  ŀƴƭƤǳǊŦŀ 

Abstract 

Lƴ  ŀƴƭƤǳǊŦŀΣ ǎǳƎƎŜǎǘƛƻƴǎ ƘŀǾŜ ōŜŜƴ ƳŀŘŜ ŦƻǊ ǘƘŜ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ŀƴŘ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜ 

measures of drip irrigation systems, which are supported by TEDGEM and some are established by the 

farmers themselves, in 20 operating enterprises. Generally, while the values of the Dripper Flow Rate 

Coefficient and Water Output (Distribution) Equivalence are not within acceptable limits, the 

Christeansen Equipartition Coefficient, Distribution Homogeneity, Statistical Equipartition, System 

Propagation (Water Out) Homogeneity and Dripper Performance Change are considered good. The 

measured wetting percentages (P) of the tested parcels varied between 28-100%. The wetting area is 

95-100% and the test places are irrigated every 7 days such as furrow irrigation. T12, T14 and T17 did 

not receive enough water from the irrigation test points, while the other test points were sufficiently 

and sufficiently watered. Maximum water depth ranged from 4 to 14 mm. Field application yield (Ea) 

ranged from 15% to 184% and Ea over 100% indicates less watering. While T1, T3, T7, T8, T9, T11, T18, 

T19 and T20 irrigation times were higher than the test points, there was not enough watering due to 

the low watering time at T12, T14 and T17 points. T2, T4, T5, T6, T10, T 13, T15 and T16 were 

sufficiently watered. The yield performance of the lower quarters ranged from 26.10 to 72.90%. PELQ 

values are below 80%. Low PELQ is a sign of design problems in the system.  
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Evaluation of Thornthwaite Equation for Estimating Evapotranspiration in Samsun 

province in Northern Turkey 

Bilal Cemek1   5ŜƳŜǘ ¸ƤƭŘƤǊƤƳ2 

1hƴŘƻƪǳȊ aŀȅƤǎ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŀƭ {ǘǊǳŎǘǳǊŜǎ ŀƴŘ LǊǊƛƎŀǘƛƻƴΣ {ŀƳǎǳƴ 

2Black Sea !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƤǘǳǘŜΣ !ƎǊƛŎǳƭǘǳǊŀƭ LǊǊƛƎŀǘƛƻƴ ŀƴŘ [ŀƴŘ wŜŎƭŀƳŀǘƛƻƴΣ {ŀƳǎǳƴ 

Abstract  

Evapotranspiaration (ETo) is one of the important items of irragation management and hydrolojcal 

cycle. The Penman Monteith (PM) is using the most common equation for estimating reference crop 

evaporation. This equation needs different meteorologiacal datas, but some meteorological datas 

ŀǊŜƴΩǘ ŜȄƛǎǘ ƛƴ ƳŜǘŜƻǊƻƭƻƧƛŎŀƭ ǎǘŀǘƛƻƴǎΦ ¢ƘŜǊŜŦƻǊŜ ǘƘŜ ǳǎƛƴƎ ta ƳŜǘƘƻŘ ƛǎ ƭƛƳƛǘŜŘ ƛƴ ǎƻƳŜ ŎƻǳƴǘǊȅΦ CƻǊ 

this reason, Thornthwaite equation is used to estimate ETo. This study is intented to estimate ETo using 

different Thornthwaite approaches. In this study, six Thronthwaite approaches were compared the PM 

equation to estimete ETo using meteorological data from Samsun province and six districts (Bafra, 

4ŀǊǒŀƳōŀΣ [ŀŘƛƪΣ .ŜǒǇƤƴŀǊΣ IŀǾȊŀ ŀƴŘ 4ŀƪƤǊŀƭŀƴύΦ 5ƛŦŦŜǊŜƴǘ ǎǘŀǘƛǎǘƛŎ ǇŀǊŀƳŜǘŜǊǎ ǎǳŎƘ ŀǎ ŎƻŦŦŜŎƛŜƴǘ ƻŦ 

determination (R2), root mean square error (RMSE), mean absolute error (MAE) are used to evaluate 

performance of the methods. The coefficients of determination of model results for Samsun province 

and six districts were estimated between 0.99 and 0.93. The lowest root mean square eror (RMSE) 

values for testing the model accuracy were between 2.5 and 0.20. The MAE ranged from 0.154 to 1.845 

mm day-1. These results suggested that this regional k value can be successfully used for ETo estimating 

with from 0.67 to 0.71 at all stations. According to the results obtained that ETo could be estimated 

from new Th-70 approach (effective temperature, k value 0.70). The approach presented in this study 

could be applied in other regions for obtaining suitable regional calibrations of the Thornthwaite 

equation.  

Keywords: Reference ET, Thorntthwaite approach, ASCE-Penman-Monteith, Samsun 
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The Relationships of Water-Yield on Silage Corn Irrigated with Center Pivot 

Irrigation System 

{ǸƭŜȅƳŀƴ YƻŘŀƭ1  Yavuz F. Fidantemiz2   H. Yavuz Emeklier3  Iŀǎŀƴ {Φ mȊǘǸǊƪ4 
TǎƳŀƛƭ ¢ŀǒ5    {ǳŀǘ !ƪƎǸƭ6  

1Ankara University Faculty of Agriculture Farm Structure and Irrigation Department, Ankara 

2Transitional Zone Agricultural Research Institute, 9ǎƪƛǒŜƘƛǊ 

3Ankara University Faculty of Agriculture Department of Field Crops, Ankara 

4Ankara University Faculty of Agriculture Department of Soil Science and Plant Nutrition, Ankara 

54ŀƴŀƪƪŀƭŜ hƴǎŜƪƛȊ aŀǊǘ ¦ƴƛǾŜǊǎƛǘȅΣ CŀǊƳ {ǘǊǳŎǘǳǊŜ ŀƴŘ LǊǊƛƎŀǘƛƻƴ 5ŜǇŀǊǘƳŜƴǘ 4ŀƴŀƪƪŀƭŜ 

6Soil, Fertilizer and Water Resources Central Research Institute, Ankara 

Abstract 

Yield and quality responses of silage corn to 4 different water levels irrigated with Center pivot system 

were investigated in Ankara condition. During the plant growth period, full irrigation S100 (100%), deficit 

irrigation S75 and S50 (75% and 50%) and over-irrigation S125 (125%) applications were applied as four 

treatments. Irrigation water was applied to the S100 plots to bring the existing moisture to the field 

capacity when 50% of the available soil moisture is consumed. 75% of the water given to the S100 is 

applied to the S75, 50% to the S50 and 125% to the S125 plots. Each treatment was replicated 3 times 

and harvest pixels were generated randomly within each replication (1.4-row spacing x 1 m length =1.4 

m2). Accordingly, 12-14 plants were harvested at each pixel. Plants harvested from each treatment 

were compared in terms of yield and quality parameters. As a result of the research, mean crop ET of 

silage corn was found around 940 mm. The highest yield obtained from S100 and S125 were 11.1 and 

10.6 t/da in 2014 and 8.6 and 7.9 in 2015. Although more irrigation water was given to S125, the highest 

yield was obtained from S100.  

Keywords: Center pivot irrigation system, Maize, Moisture sensors 
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The Effects of Water and Nitrogen Doses on Sugar Properties and Refined Sugar 

Yield in Sugar Beet Irrigated with Linear Move Sprinkler Irrigation Systems 

!ȅǒŜƎǸƭ .ƻȅŀŎƤƻƐlu1 ¸ǳǎǳŦ 9Ǌǎƻȅ ¸ƤƭŘƤǊƤƳ2  Yƻœ aŜƘƳŜǘ ¢ǳƐǊǳƭ1  ¦Ŧǳƪ ¢ǸǊƪŜǊ3 

1Turkey Sugar Factories Sugar Institute, Ankara 

2Ankara University, Faculty of Agriculture, Department of Agricultural Structures and Irrigation, Ankara 

3Ankara University Faculty of Agriculture Department of Agricultural Machinery and Technologies Engineering, 
Ankara 

Abstract 

Optimum use of water in Central Anatolian conditions, use of new techniques in irrigation and 

fertilization, introduction of new techniques to the local farmers, yield and quality parameters in sugar 

beet plant, as well as the determination of water-nitrogen-yield relationships in the project in Ankara-

Etimesgut Sugar Institute in the trial area three year. In the study, 3 irrigation water subjects (100%, 

65% and 30%) and 3 nitrogen doses (0, 8 and 16 kg / da N) were applied. The combined effects of 

irrigation and nitrogen are of particular importance in sugar beet production. In general, when 

sufficient soil moisture is provided to limit growth, the uptake of nitrogen in the soil that is beneficial 

to the plant will not be restricted. Nitrogen-poor soils cannot get good yield from irrigations made with 

nitrogen fertilizer application. When the 3-year data obtained from the research are evaluated; there 

is inverse interaction between yield increase and digestion. As the yield increases, the digestion 

decreases. The presence of sugar between 0 nitrogen doses - full water and full nitrogen dose - full 

ǿŀǘŜǊ ǊŜǎǳƭǘŜŘ ƛƴ ŦŀǾƻǊ ƻŦ ŀ ƴƛǘǊƻƎŜƴ ŘƻǎŜ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мΦор ϲ {Σ лΦ LǊǊƛƎŀǘion increases the yield of 

beets and consequently the purified sugar yield (sugar entering the sack) increases. Nitrogen fertilizer 

application increased purified sugar yield by 23% and full water application increased by 91%. Irrigation 

reduces the amount of harmful nitrogen in beet by 174% in all nitrogen dose applications. As irrigation 

is done, harmful nitrogen decreases. While the yield and quality values of different irrigation water 

and nitrogen amounts were determined, physiological properties were determined by infrared 

thermometer and leaf spectrometer and the efficiency of using nitrogen was determined by NDVI 

measurements made with active nitrogen sensor. 

Keywords: Irrigation, Linear sprinkler irrigation system, Sugar beet, Water-nitrogen-sugar presence, 

Treated sugar yield relationship 
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Determination of Yield and Quality Characteristics of Silage Maize (Zea mays L.) 

Irrigated by Drip Irrigation in Eskisehir Conditions 

Demet Uygan1  Yavuz Fatih Fidantemiz1 

1Transitional Zone Agricultural wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ 9ǎƪƛǒŜƘƛǊ 

Abstract 

The importance of water use is increasing along with climate change and drought. For efficient water 

use, the effects yields and ouality of irrigation programs of crops (wheat, maize, sunflower, etc.), which 

are widely grown in the region irrigated by pressure irrigation, should be determined. Maize is one of 

the most important roughage in animal feed, both in green and in silage. The increase in the need for 

roughage in the livestock sector in recent years has naturally increased the interest in silage maize 

ǾŀǊƛŜǘƛŜǎΦ ¢Ƙƛǎ ǊŜǎŜŀǊŎƘ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ƛƴ 9ǎƪƛǒŜƘƛǊ ¢Ǌŀƴǎƛǘƛƻƴŀƭ ½ƻƴŜ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜ 

Soil and Water Resources campus in 2009-2010. this research was used TTM813 silage maize in and it 

was aimed to determine the effects of different irrigation levels on silage maize yield and quality by 

using drip irrigation method. In this research, a total of 5 irrigation subjects, including four levels of 

water, are collected, which cover 50%, 75%, 100%, 125%, % and the effective moisture level of the 

plant root zone at the root level. The research was conducted in randomized blocks with 3 replications. 

The values obtained in different irrigation levels in 2009-2010 are as follows; Irrigation waters between 

288-644 mm and 294-621 mm, plant water consumption between 363-698 mm and 350-710 mm, 

green forage yield between 4635-7864 kg / ha and 4578- 7689 kg / ha, crude oil between 2.24-2,60% 

and 2,12-2,50%, crude protein between 944-11,72% and 9.94-11.98% , crude cellulose between 14,23-

14,73% and 12,47%-13.85% It was determined that the values ranged between. According to the 

obtained results, TTM813 silage maize gave good results both in terms of yield and quality 

characteristics.  

Keywords: Silage Maize, Drip irrigation, Yield, Protein, Cellulose, Oil 
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The Effect of Different Irrigation Levels and Different Tillage and Sowing Method on 

Water-Yield Relationships in Second Crop Soybean 

9ƴƎƛƴ DǀƴŜƴ1  Orhan Kara1  4ŀƐŀǘŀȅ ¢ŀƴǊƤǾŜǊŘƛ2  aŜǘŜ mȊŦƛdaner1 

1Alata Horticultural Research Institute, Department of Soil and Water Resources, Mersin 

2YŀƘǊŀƳŀƴƳŀǊŀǒ {ǸǘœǸ TƳŀƳ ¦ƴƛǾŜǊǎƛǘȅ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ .ƛƻǎȅǎǘŜƳ 9ƴƎƛƴŜŜǊƛƴƎΣ 
YŀƘǊŀƳŀƴƳŀǊŀǒ 

Astract 

This study was carried out to determine the effects of different irrigation levels and different tillage 

and sowing methods on the amount of irrigation water, crop water consumption, water use efficiency 

ŀƴŘ ȅƛŜƭŘ ƛƴ ǘƘŜ ǎŜŎƻƴŘ ŎǊƻǇ ǎƻȅōŜŀƴ ƛƴ 4ǳƪǳǊƻǾŀ wŜƎion. Study Alata Horticultural Research Institute 

Tarsus Soil and Water Resources Location 3 different irrigation levels were applied (I100: Completion 

to the field capacity of the available water of 60 cm soil depth weekly. I70: 70% of the water applied 

to I100, I50: 50% of the water applied to I100), 5 different tillage and sowing method (T1: traditional 

soil tillage (Plow-discard-harrow-planting), T2:reduced soil tillage (combined chisel rototiller + roller 

gear harrow + sowing), T3: reduced soil tillage (Cholly-Goble discard-seeding-planting), T4:( plow + disc 

harrow + lister taps + sowing), T5: direct sowing). The research was carried out in randomized block 

split plot design with 3 replications. The result of, the highest yield was obtained in I100xT1 with 427.38 

kg/da, while the lowest yield was obtained in I50xT5 with 344.64 kg/da in irrigation x tillage 

interactions. When the crop water consumption amaount of plants were examined, the highest was 

obtained with 632 mm I100 and the lowest with 399 mm I50. When the water consumption values of 

plants were examined, the highest was obtained with 632 mm I100 and the lowest with 399 mm I50. 

When water use efficiency values were examined, the highest was obtained with 8.7 in I50 and the 

lowest in 6.6 and I100.  

Keywords:  Water Use Efficiency, Sowing Method, Soybean Crop, Deficit Irrigation  
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Importance of Irrigation Methods on Cotton Irrigation in Southeastern Anatolia 

Region of Turkey 

aŜǊŀƭ !ƴƭŀƐŀƴ ¢ŀǒ1   mƴŜǊ 4Ŝǘƛƴ2   A. Suat Nacar1  ±Ŝƭƛ 5ŜƐƛǊƳŜƴŎƛ1 

1GAP !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ  ŀƴƭƤǳǊŦŀ 

25ƛŎƭŜ ¦ƴǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ 5ƛȅŀǊōŀƪƤǊ 

Abstract 

More than 50% of cotton prodcution in Turkey has been realized in Southeastern Anatolia Region. 

Cotton crop is one of which used much more amount of irrigation water. For this, it will be very 

imporant to know effects of different irrigation systems/methods on cotton in terms of water saving 

and water productivity. Surface irrigation (furrow and border) and pressurized irrigation (sprinkler, 

surface drip and subsurface drip) methods have been used for cotton irrigation. According to the 

results of some experiments using surface irrigation methods carried out in the past, the irrigation 

water requirement and water consumptive use were 1125 mm and 1325 mm, respectively. This has 

showed that cotton needs much more water in case surface irrigation methods were used. In the 

another study, surface drip irigation has provided the maximum yield (5330 kg/ha). However, a yield 

of 3760 kg/ha and 3390 kg/ha were obtained using furrow and sprinkler irrigation, respectively. 

According to the experimental results carried out in near time, use of subsurcae drip irrigation with a 

lateral dept of 40 cm were more appropriate in terms of irrigation scheduling, water requirement, 

water consumptive use, yield and lint quality. Thus it is possible to get about a yielf of 5000-6000 kg/ha. 

As a result, drip irrigation has saved about 30-40% of irrigation water compared to the conventional 

(surface irrigation) irrigation methods. In addition, drip irrigation provided more water productiviy. For 

that, the farmers prefer to use of modern irrigation methods (drip irrigation) in the last decade. In this 

paper, the effects of different irrigation methods/systems on cotton growth are discussed in terms of 

coton yield, water saving and water productivity.  

Keywords: Cotton, Irrigation, Water saving, Water productivity, Modern irrigation, Southeastern 

Anatolia Region 
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Water Consumption Modeling of the Cherry Crops for Turkey 
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1Central Research Institute for Field Crops, Ankara  
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Abstract  

Today, the sustainable use of clean water resources in the world in terms of yield and quality in both 

economic and agricultural production has become increasingly important Cherry is one of our 

important agricultural products as domestic consumption and export product. This study was 

conducted to assist in the efficient and economic use of available fresh water resources in Turkey. In 

the study; For the reference cherry variety of 0900 Ziraat, 59 phenology records from 20 locations for 

long years were used. There are different data sources for cherry vegetation periods and different 

phenological phase standards for years. Different periods are standardized. In the calculation of 

reference evapotranspiration and plant water consumption, daily temperature, sunshine intensity-

time, humidity, rainfall and wind speed values at 2m were used as data set. Plant water consumption 

was calculated by canƻǇȅ ŘǳǊƛƴƎ ǇƘŜƴƻƭƻƎƛŎŀƭ ǇŜǊƛƻŘǎΦ άEstimated Suitability Ecological Model For Crop 

Cultivationέ ό9{9aύ ǿŀǎ ǳǎŜŘ ŦƻǊ ǘƘŜ ǇƘŜƴƻƭƻƎƛŎŀƭ ŜǎǘƛƳŀǘŜŘ ŘŜǾŜƭƻǇƳŜƴǘ ŘŀǘŜǎ ƻŦ ǘƘŜ ǾŀǊƛŜǘƛŜǎ ŀǘ ǘƘŜ 

ǎǘŀǘƛƻƴǎ ŀƴŘ άDatabase Of The Estimated  Water Consumptionέ ǿƻǊƪƛƴƎ ƛƴŦǊastructure was used for 

the calculations of plant water consumption. Dates of 4 development periods in 25 climate zones; It 

was re-calculated by using the model based on the altitude of the station in the same climate zone. In 

the vegetation period, 4 different surface leaf coating ratio periods were calculated; beginning, 

development, middle and final stages of development. According to Pennman-Monteith method, 

potential water consumption of 0900 Ziraat Cherry during the whole vegetation period was calculated 

and mapped. With the help of the model, by calculating the amount of water to be given during the 

vegetation in the region where the reference cherry variety is grown, economic and effective use of 

our limited clean water resources can be guided. Thus, the study will contribute to the sustainability 

of agricultural production of our water resources.  

Keywords: Cherry, Phenology, Water requirement, Water consumption 
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Water Consumption Modeling of the Bean Crops for Turkey 
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Abstract  

Today, the sustainable use of clean water resources in the world in terms of yield and quality in both 

economic and agricultural production has become increasingly important. Beans are widely consumed 

among legumes. This study was conducted to assist in the efficient and economic use of available fresh 

ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ƛƴ ¢ǳǊƪŜȅΦ Lƴ ǘƘŜ ǎǘǳŘȅΤ CƻǊ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ōŜŀƴ ǾŀǊƛŜǘȅ ƻŦ !ȅǒŜƪŀŘƛƴΣ ннм ǇƘŜƴƻƭƻƎȅ 

records from 37 locations for long years were used. In the vegetation period, 4 different surface leaf 

coating ratio periods were calculated; beginning, development, middle and final stages of 

development. In the calculation of reference evapotranspiration and plant water consumption, daily 

temperature, sunshine intensity-time, humidity, rainfall and wind speed values at 2m were used as 

data set. Plant water consumption was calculated by canopy during phenological periods. Missing data 

of 4 development periods (on stations without data) in 25 climatic zones of the plant; the average 

values in the same climate zone and the altitude of the station are calculated with the help of the 

ƳƻŘŜƭΦ άDatabase Of The Estimated  Water Consumptionέ ǎǘǳŘȅ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǿŀǎ ǳsed for the 

calculations of plant water consumption. According to Pennman-Monteith method, potential water 

ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ !ȅǒŜƪŀŘƤƴ ǾŀǊƛŜǘȅ ŘǳǊƛƴƎ ǘƘŜ ǿƘƻƭŜ ǾŜƎŜǘŀǘƛƻƴ ǇŜǊƛƻŘ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀƴŘ ƳŀǇǇŜŘΦ 

With the help of the model, by calculating the amount of water to be given during vegetation in the 

region where the reference bean variety grows, economic and effective use of our limited clean water 

resources can be guided.  Thus, the study will contribute to the sustainability of agricultural production 

of our water resources. 

Keywords: Bean, Phenology, Water requirement, Water consumption 
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The Effects of Different Irrigation Treatments on Clorophile Content and Leaf Area 

Index of Second Crop Maize 
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29ƎŜ ¦ƴƛǾŜǊǎƛǘȅ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ CŀǊƳ {ǘǊǳŎǘǳǊŜǎ ŀƴŘ LǊǊƛƎŀǘƛƻƴΣ TȊƳƛǊ 

Abstract 

The study aimed to survey the effects of different irrigation treatments on second crop maize 

chlorophyll content and leaf area index under Menemen plain conditions. The experiment was carried 

out with two different irrigation intervals (S1:3 days, S2:6 days) and 5 different irrigation levels as 

subplots (pan evaporation coefficient; D1: rainfed, D2:0.3, D3:0.6, D4:0.9, D5:1.2) with drip irrigation 

system between years of 2013-2015 according to split plots in randomized blocks design. The grain 

yields varied between 364-1353 kg/da according to different experiment treatments. The highest yield 

was obtained from S1D5 whereas the lowest was D1. Chlorophyll and LAI measurements were taken 

before irrigation during the growing stage. According to different irrigation treatments, chlorophyll 

content varied between 42.0 and 57.8 and LAI varied between 1.61 and 4.16. It was understood that 

chlorophyll content and LAI increased with the amount of irrigation water. It was determined that the 

lineer regression between clorophile and LAI and yield as; (Ὑ =0.92, Ὑ =0.80). Lineer regresion was 

determined in water deficient treatments, chlorophyll content indicated stress status more clearly 

between flowering and grain fill. The differences between LAI values became clearer from flowering 

stage according to irrigation treatments. It was seen that the highest LAI value occured in stage 

between grain formation to ripening stages.  

Keywords: Maize, Chlorophyll, LAI, Deficit irrigation 

  



6th Congress on Soil & Water Resources with International Participation  

 

99 
 

A Research on the Determination of Water-Yield Relationship in Processing Tomato 

Plants 

Umut Suzan1           Mehmet Ali Ul1           IŀǘƛŎŜ DǸǊƎǸƭǸ1           TōǊŀƘƛƳ 5ǳƳŀƴ2 

1Ege University, Faculty of Agriculture, 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŀƭ {ǘǊǳŎǘǳǊŜǎ ŀƴŘ LǊǊƛƎŀǘƛƻƴΣ TȊƳƛǊ 

2Ege University, Faculty of Agriculture, Department of IƻǊǘƛŎǳƭǘǳǊŀƭΣ TȊƳƛǊ 

Abstract 

The fresh water resources in the world including Turkey are decreasing day by day. In order to solve 

this problem, especially in agricultural production, various studies are being carried out to use the 

water more effectively. This study is conducted on processing tomato which has a significant 

production area in our country. It was carried out during the summer season in 2017 under the region 

ŎƻƴŘƛǘƛƻƴǎ ƻŦ TȊƳƛǊ-Bornova. The aim of the study is to determinate the water-yield relations, some 

fruit quality characteristics, water use efficiency and irrigation water use efficiency. Kendras F1 

industrial tomato type was grown and as an experiment design random blocks was applied in this 

research. Pan evaporation method was used to determine the amount of irrigation water. Irrigation 

treatments were applied as I125, I100, I75 and I50 (125%, 100%, 75% and 50%, respectively). Yields were 

determined as 1939.94 kg/da, 1650.16 kg/da, 1528.80 kg/da and 1409.10 kg/da for 125%, 100%, 75% 

and 50% irrigation treatments, respectively. On the other hand, the highest values in quality were 

determined in 50% irrigation treatment. These quality values are titratable acidity, water soluble dry 

matter content, fruit dry weight and fruit hardness values as 3.52 mval/100, 6.20%, 8.07 g, 4.15 N, 

respectively. According to these results, it is thought that I75 irrigation treatment (total amount of 

irrigation: 343.15 mm and seasonal evapotranspiration: 358.19 mm) has more advantageous, because 

this treatment with the high yield x quality (briks) value will have more income in tomato production 

for the farmers. 

Keywords: Water deficit, Class-A pan, Processing tomato, Yield, Quality 
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The Effects of Different Irrigation Water Levels on Yield and Quality of Ginger 

(Zingiber officinale) 

Yǀƪǎŀƭ !ȅŘƛƴǒŀƪƛǊ1 Fatma Uysal Bayar1  bŀȊƳƛ 5ƛƴœ1  hǊœǳƴ 4ƤƴŀǊ1  !ȅǒŜ {ŜǊǇƛƭ Kaya1 

1.ŀǘƤ !ƪŘŜƴƛȊ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ !ƴǘŀƭȅŀ 

Abstract 

This research was carried out in soilless culture to determine the effects of different irrigation levels 

on yield and quality of ginger (Zingiber officinale) plant grown in glass greenhouse conditions located 

ƛƴ .ŀǘƤ !ƪŘŜƴƛȊ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ Lƴǎǘƛǘǳǘe between March 15 and September 15, 2019. The 

experiment was designed according to randomized block design with three replications. Peat and 

zeolite (75:25) was used as soilless culture material. Four irrigation levels, S1:100% S2: 75%, S3: 50%, 

and S4:25% were applied experimental plots according to the daily solar radiation values reaching the 

greenhouse. Evapotranspiration values ranged between 60.3-241.3 L plant-1. Rhizome fresh weight 

values for S1, S2, S3 and S4 were determined 187.1, 144.6, 92.3 and 33.7 g, respectively. Plant height 

and number of shoot ranged between 87.0, 75.5, 66.0 and 62.5 cm and 7.0, 4.0, 3.8 and 2.8 number 

per rhizome for S1, S2, S3 and S4, respectively. It is concluded that yield and quality characteristics of 

ginger decreased depending on the increasing irrigation water stress levels.  

Keywords: Irrigation, Ginger, Soilless culture, Water stress 
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The Effect of Different Irrigation Levels on Yield, Number of Capsules and Thousand 

Grain Weight in Sesame Cultivation 

mƳŜǊ mȊōŜƪ1   bŀȊƳƛ 5ƛƴœ1  Yǀƪǎŀƭ !ȅŘƤƴǒŀƪƛǊ1  9ƭƛŦ LǒƤƭ 5ŜƳƛǊǘŀǒ1      /ŜǾŘŜǘ CŜƘƳƛ mȊƪŀƴ1 

aŜƘƳŜǘ YƻŎŀǘǸǊƪ1  YŀŘǊƛȅŜ ¸ǸƪǎŜƭ1 

1.ŀǘƤ !ƪŘŜƴƛȊ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ !ƴǘŀƭȅŀ 

Abstract 

This research aimed to determinate of proper sesame irrigation programme by surface drip irrigation 

method in Antalya conditions. The research was conducted in Aksu location of Bati Akdeniz Agricultural 

Research Institute between 2016-2017. Randomized split plots with three replications were used in 

the study. Four different Irrigation treatment level was applied in the experiment (100 % = I100, 80 % 

= I80, 60 % = I60, and 0 % = I0). Soil water content was monitored with gravimetric method. In the 

irrigation programme in the first year of the experiment (2016), 383 mm irrigation water was applied 

in the control treatment (I100). In the second year of the experiment (2017), 423 mm irrigation water 

was applied in the control treatment (I100). While the average number of capsules per plant varied 

between 65 ς 113 in the first year (2016) of the experiment, it changed between 149.0 ς 195.3 in the 

second year (2017). The highest treatments were I100 and I80 in terms of the number of capsules. 

Grain thousands weight changed between 3.33-3.83 g, moreover, seed yield values changed between 

100.3-151.6 kg da-1. Irrigation levels were not found statistically significant in terms of grain thousand 

weight. When the yields were compared in terms of irrigation levels, the highest average yield values 

were obtained from I100 and I80 irrigation levels. Irrigation levels caused differences on yield and the 

number of capsule per plant. However, there is no statistical difference on grain thousand weight.  

Keywords: Drip irrigation, Deficit irrigation, Sesame 
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Determination of Recharge in in Karst Formations Using APLIS Model and TOPSIS 

Saman Javadi1 

1Department of Irrigation and Drainage, College of Aburaihan, University of Tehran 

Abstract 

The exploitation of karst water resources is generally high quality than water transfer and surface 

water in arid and semiarid region. For this reason, investigation of the potential of karst resources for 

water management is important in water shortage conditions. Therefore, in this paper the potential 

calculation of water resources in karst formations using usual methods is studied. In the first step, 

APLIS weighting model was applied in Javanroud, Kermanshah region in west of Iran as the main 

method, which will be produced and estimated due applying important factors such as elevation of 

sea level, percent of slope, Lithology, infiltration, and soil texture. In the next step, for modifying of 

APLIS, TOPSIS techniques were applied to change the weight of the APLIS model. TOPSIS method is 

categorized as objectivity technique which the modifying rate weight is not considered by someone. 

At the end the comparison of two maps show that the map of producing by TOPSIS-APLIS technique is 

better than original APLIS. Finally the TOPSIS method is proposed for some other methods like 

KARSTLOP.  

Keywords: Karst, Javanroud aquifer, Decision-making model, Recharge 
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The Impact of Deficit Irrigation on Wheat and Maize Performance in Bilasuvar plain, NW of 
Iran 

Elnaz Aliabadi1 

1Department of Water Sciences and Engineering, Tabriz Branch, Islamic Azad University 

Abstract 

Models are the best methods for selecting the most efficient irrigation method for enhancing 

performance and yield response. In this research study, using Budget soil and water balance model, 

we investigated and simulated the impact of deficit irrigation on Wheat and Maize crops of Bilasuvar 

plain in the north-west of Iran. Multiplicative, Minimum and Seasonal methods with different time 

steps and, also, evapotranspiration or transpiration were selected for estimating the amount of crop 

yield and the Budget model was calibrated for the observation years of 2017 and 2018. The results of 

the statistical analysis for the 10-year study period revealed that choosing the Multiplicative method 

with 10-day time period provides the best simulation by using potential evapotranspiration. The 

related values are 0.98 of R2, 7.8% of RMSE and 0.83 of EF for wheat observed and simulated data. 

Regarding maize, the values were R2=0.87, RMSE=7.4% and EF=0.83. The results of later water 

consumption graphs indicated that influential amounts of rain, soil water reserve, water consumption 

management and water stress sensitivity have effects on the final output. Furthermore, results 

demonstrated that water stress sensitivity is higher in the middle growth stage in the initial and final 

stages. These findings should be considered for planning water deficit irrigation schedule. 

Keywords: Budget model, Irrigation planning, Potential evapotranspiration, Bilasuvar Plain 

  



6th Congress on Soil & Water Resources with International Participation  

 

104 
 

9Ǿŀƭǳŀǘƛƻƴ ƻŦ aŀƛȊŜ DǊŀƛƴ ¸ƛŜƭŘ !ŦŦŜŎǘŜŘ .ȅ DҎ9Ҏa LƴǘŜǊŀŎǘƛƻƴǎ ό/ŀǎŜ {ǘǳŘȅΥ 

Pakdasht Area in Iran) 

Mayam Rahimi Jahangirlou1   Gholam.Abbas Akbari1   Iraj Allahdadi1 
Saeed Soufizadeh2  David Parsons3 

1Department of Agronomy and Plant Breeding, College of Aburaihan, University of Tehran, Tehran, Iran 

2Department of Agroecology, Environmental Sciences Research Institute, Shahid Beheshti University, Tehran, Iran 

3Crop Production Unit, Department of Agricultural Research for Northern Sweden, Swedish University of 
!ƎǊƛŎǳƭǘǳǊŀƭ {ŎƛŜƴŎŜǎΣ ¦ƳŜňΣ {ǿŜŘŜƴΦ 

Abstract 

Among the Genetic (G), Environment (E) and Management (M) factors, the quantitative and qualitative 

yield variations of maize grain are most affected by hybrids, water and nitrogen management and 

temperature. Therefore, in the present study, the effect of planting date, irrigation and nitrogen 

fertilizer on the qualitative and quantitative yield of early and late maturity maize hybrids was 

investigated in Pakdasht region. For this purpose present experiment was performed in split-split-

factorial with a randomized complete block design (RCBD) with three replications where was 

considered irrigation as main factor (at two levels with 6 and 12 days intervals), sowing date as sub 

factor (at two levels of conventional sowing date and 30 days after conventional sowing date), maize 

hybrids (at two levels included KSC704 as a late maturity maize hybrid and KSC260 as an early maturity 

maize hybrid) and nitrogen fertilizer (at two levels included potential and non-fertilization) as a 

factorial treatments. The results showed that despite the superiority of KSC704 in biological yield, not 

only no significant differences were observed in grain yield between two hybrids but also in non-stress 

treatments of late planting date KSC260 had higher grain yield (10902 kg ha-1 704 and 11395 kg ha-1 

нслύ όt Җ лΦлрύΦ Lƴ ōƻǘƘ ƳŀƛȊŜ ƘȅōǊƛŘǎΣ ǘƘŜ ƘƛƎƘŜǎǘ ƎǊŀƛƴ ȅƛŜƭŘ ǿŀǎ ƻōǎŜǊǾŜŘ ƛƴ ŎƻƴŘƛǘƛƻƴǎ ǿƛǘƘ ƴƻ ǿŀǘŜǊ 

and nitrogen stresses at conventional planting date. In contrast, the lowest grain yield of both hybrids 

was observed under water and nitrogen fertilizer stresses in late planting date (704= 8604 kg ha-1 and 

260 = 8762 kg ha-1). In the field of qualitative traits, KSC260 was superior in terms of grain dry matter, 

crude protein and crud fat in in non-stress treatments. According to the results of this study, it can be 

concluded that not only is there no statistically significant difference between grain yield of KSC260 

and KSC704 under water and nitrogen stresses treatments but also its grain yield is higher than KSC704 

at late planting dates under non-stress conditions. Furthermore the superiority of grain quality of 

KSC260 in terms of dry matter, protein and fat content confirms the necessity of using new bred early 

hybrids with low yield loss in delayed planting dates faced with water crisis. 

Keywords: Maize, Irrigation, Nitrogen, Temperature, Grain yield 
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Comparison of Plant Transpiration and Soil Evaporation Rate Separated by Isotopic 

Methods and FAO-AquaCrop Model 

Sema Kale Celik1 

1Isparta Applied Science University, Faculty of Agricultural Science and Technology, Agricultural Structure and 
Irrigation Department, Isparta/Turkey 

Abstract 

In this study; it is aimed to separate soil evaporation (E) and plant transpiration (T) from 

evapotranspiration (ET) of the winter wheat by using stable isotopic methods. Also E and T had been 

simulated with AquaCrop model. E and T results simulated by model had been compared with results 

estimated by isotopic method. The field experiment was conducted with three different irrigation 

water strategies with 4 replication in Murted Basin of Turkey. Treatments were full irrigation (FI), 

deficit irrigation (DI) and rainfed; no irrigation (RF). Soil-water-plant samples were taken during the 

anthesis stage for isotopic (18O/16O) analyses. The Keeling plot method was used to determine fraction 

of plant transpiration (FT%) and soil evaporation (FE%) respectively into the evapotranspiration from 

atmospheric vapor (ɻET), soil (ɻ E) and plant stem (ɻT) isotopic ɻ 18O content. According to research 

results; average transpiration rate were obtained 0.87, 0.84 and 0.75 for FI, DI and RF treatments 

respectively. A significant positive relationship was found between applied irrigation water and 

average transpiration rate with a correlation coefficient of 0.91 (R2). The evaporation rates of 

treatments were 0.13, 0.18 and 0.25 for full, deficit and no irrigation treatments. Field data were used 

to simulate E and T values with AquaCrop crop water productivity model. According to model results 

T/ET ratio was found 0.80, 0.79, and 0.68 at the same sampling date. The estimated E/ET ratio was 

0.20, 0.21 and 0.18 for FI, DI and RF treatments respectively. Model was estimated transpiration and 

evaporation rate lower than isotopic method. However it can be said that there is a good agreement 

between estimated values of the model and isotopic methods. Considering irrigation water amount 

and plant transpiration, limited irrigation is more suitable for the irrigation of winter wheat in semiarid 

areas such as Central Anatolia.  

Keywords: Evapotranspiration partitioning, Stable oxygen isotope, AquaCrop, Wheat 
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Abstract 

There are many regions around the world with arid and semi-arid climate and Iran is one of these 

regions having 65 percent arid and semi-arid areas.  Water shortage is a formidable challenge due to 

low precipitation in these regions which needs to be addressed. An intensive water withdrawal from 

aquifers and completely inappropriate water use led to negative balance in some aquifers in arid 

regions. Thus, social and economic crises are concerned for the future by water resources authorities. 

In this research, the water resources management strategies in Central Desert Basin of Iran were 

determined by brain storming method and using Strengths, Weaknesses, Opportunities and Threats 

(SWOT) analysis. Then, these strategies were ranked using Analytic Hierarchy Process (AHP) based on 

sustainable development criteria. As a result, 9 strategies regarding four categories including 

economic, social, environmental and technical sections were determined.  Moreover, the strategy of 

"constructing wastewater collection and treatment network and reusing wastewater in industry and 

ŀƎǊƛŎǳƭǘǳǊŜέ ǿŜǊŜ ǊŀƴƪŜŘ ƛƴ ǘƘŜ ŦƛǊǎǘ ǇƭŀŎŜ ŀƴŘ ǘƘŜ ǎǘǊŀǘŜƎȅ ƻŦ άǘǊŀƴǎŦŜǊǊƛƴƎ ǿŀǘŜǊ ŦǊƻƳ ŀŘƧŀŎŜƴǘ ōŀǎƛƴǎέ 

was placed in the last rank. The results of sensitivity analysis showed the model is sensitive to all of 

sustainable development criteria except to criterion "feasibility". Additionally, the model is more 

sensitive to the criterion "socio-ŎǳƭǘǳǊŀƭ ŀŎŎŜǇǘŀƴŎŜ ŀƴŘ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƻŦ ǎǘŀƪŜƘƻƭŘŜǊǎέ ǊŀǘƘŜǊ ǘƘŀƴ ǘƘŜ 

other criteria. Generally, high-ranked strategies grouped as continuous and improvement strategies 

whereas invasive strategies are ranked last. These results indicate the willingness of professionals to 

meet the challenges of water scarcity in the long term and relying on the strengths of the region rather 

than solving the problem at once which causes damages to the environment and natural resources.  

Keywords: AHP, Strategic management of water resources, Central Desert of Iran, Sustainable 

development, SWOT 
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Contribution of High Water Table to Cotton Water Consumption in the Inner Parts 

of Menemen Plain 

aŜƘƳŜǘ DǸƴŘǸȊ1   tŜǊƛƘŀƴ ¢ŀǊƤ !ƪŀǇ1  Nil Korkmaz2       ŜƴŜǊ mȊœŜƭƛƪ1  ŜǊŀŦŜǘǘƛƴ !ǒƤƪ3  

 

1LƴǘŜǊƴŀǘƛƻƴŀƭ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ ŀƴŘ ¢ǊŀƛƴƛƴƎ /ŜƴǘŜǊΣ TȊƳƛǊ 

2 LƴǘŜǊƴŀǘƛƻƴŀƭ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ ŀƴŘ ¢ǊŀƛƴƛƴƎ /ŜƴǘŜǊΣ wŜǘƛǊŜŘΣ TȊƳƛǊ 

3 9ƎŜ ¦ƴƛǾŜǊǎƛǘȅΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŀƭ {ǘǊǳŎǘǳǊŜ ŀƴŘ LǊǊƛƎŀǘƛƻƴΣ TȊƳƛǊ 

Abstract 

In terms of sustainability, it is necessary to know the physical, chemical and fertility characteristics of 

the agricultural soils as well as their irrigability and groundwater properties. This study was conducted 

in cotton cultivation lands in the inner parts of Menemen Left Bank irrigation system in Aegean Region. 

The aim of this study was to determine the contribution of high water table to plant water 

consumption, the amount of possible salt penetration in the root zone and the water savings in 

irrigation water. For this purpose, level and quality of water table in agricultural lands south of Gediz 

River within, Menemen Left Bank irrigation system were studied with Upflow software. 65 

groundwater observation wells were drilled at a depth of 3 m in an area located between Menemen, 

YŜǎƛƪ vǳŀǊǘŜǊΣ 4ŀǾǳǒ vǳŀǊǘŜǊ ŀƴŘ DŜŘƛȊ wƛǾŜǊ ƛƴ ǘƘŜ ƛƴƴŜǊ ǇŀǊǘǎ ƻŦ aŜƴŜƳŜƴ ǇƭŀƛƴΦ 5ǳǊƛƴƎ ǘƘŜ Ŏƻǘǘƻƴ 

growing season, the average water table depth in the observation wells was 152 cm and the electrical 

conductivity (EC) of the water table was 2.0 dS m-1. With Upflow software, the contribution of 

groundwater to plant water consumption was determined by using groundwater depth and quality 

values measured at different development periods of cotton in the observation wells. According to the 

results, it was calculated that 366 mm of plant water consumption, which is 933 mm for cotton, was 

met from water table. It was calculated that there would also be 266 kg da-1 salt accumulation in the 

3 m deep soil layer due to water table contribution and water quality. Approximately 50% of this 25000 

da land is allocated for cotton farming. This data indicates that 4575000 m3 of water can be saved 

annually in net irrigation water requirement. 

Keywords: Menemen Plain, Water consumption, Water table, Salt accumulation 
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Biological Risks of Waste Water in Terms of Irrigation Water 
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24ŀƴŀƪƪŀƭŜ му aŀǊǘ ¦ƴƛǾŜǊǎƛǘȅΣ 4ŀƴŀƪƪŀƭŜ 

3Gazi Unversity, Graduate School of Natural and Applied Sciences, Department of Environmental Sciences, Ankara 

Abstract 

Today, the rapidly growing population has led to an increase in agricultural and industrial activities. 

These activities further increased the demand for already limited freshwater resources. It has become 

imperative to manage resources more carefully and to take measures to reduce water consumption. 

As a result of the decrease in the quality and quantity of water, which is accepted as an infinite source, 

problems are encountered in supply of resources. As a result, the search for alternative water sources 

is inevitable. An alternative source in this context is treated wastewater. The use of wastewater is 

becoming widespread internationally and nationally. Wastewater is widely used as water source in 

irrigation of landscaping areas, especially in agriculture, industry, cooling, washing, boiler feeding and 

fire extinguishing processes. These applications can be used directly after wastewater pre-treatment, 

forming wetlands. Physical treatment is usually performed in the pretreatment. Recently, heavy metals 

and endocrine degrading substances, which can be observed even in domestic wastewater, pose 

serious risks. In this study, microorganisms contained in wastewater in agricultural use, endocrine 

disruptors and biological risks that may pose in agricultural areas will be examined.  

Keywords: Waste water, Treatment, Toxic effect, Irrigation 
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Evaluating Discharge Water of Menemen Biological Wastewater Treatment Plant in 

Terms of Quality Criteria 
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2Ege University, Department of Agricultural Structure and Irrigation 

Abstract 

Of the 1384 * 109 km3 water in the world, 97.39% is in the sea and oceans as salt water. The remaining 

2.01% glaciers and 0.60% is freshwater resources such as lakes, streams and especially groundwater. 

Such is the case, it is clear that the fresh water resource that can be reached within the world's water 

resources is quite low or even insufficient. Today, water resources are gradually decreasing and deficit 

water use is required, thus treated wastewater sources should be used as irrigation water instead of 

drinking quality water. This study was carried out to show the status and changes of Menemen 

Biological Wastewater Treatment Plant discharge water in terms of irrigation quality criteria over a 

period of 6 years. The quality parameters of these water resources, which is an important alternative 

especially during the irrigation season, were evaluated according to the principles specified in the 

Technical Procedures and Regulations of Wastewater Treatment Plants. Some chemical and 

microbiological analyzes were carried out in the samples taken from the discharge water for a period 

of 6 years. These analyzes are; pH, SS (suspended solids), BOD (biological oxygen demand), fecal 

coliform, EC (electrical conductivity), B (boron) and Na (sodium). According to the analyses; discharge 

water of Menemen Biological Wastewater Treatment Plant was determined suitable for irrigation in 

some ways, however in terms of especially fecal pathogenic organisms, it is not suitable for irrigation. 

It was also understood that chemical and biological quality parameters of the treated wastewater in 

Menemen Biological Wastewater Treatment Plant varied considerably over time. This problem can be 

solved with routine checks in the plant and also by eliminating the setbacks in disinfection units. Thusly, 

water shortage can be prevented in Menemen Plain where agricultural production is performed 

intensively. 

Keywords: Domestic waste water, Irrigation, Water reuse criteria 
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Accumulation Heavy Metals with Makro and Micro Elements in Maize Plant 

Irrigated by Wastewater  

 ŜǊƛŦŜ 4ŀȅ1   wƤȊŀ YŀƴōŜǊ2 

1Soil, Water and Deserting Control Research Institute, Konya 

24ǳƪǳǊƻǾŀ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŀƭ {ǘǊǳŎǘǳǊŜǎ ŀƴŘ LǊǊƛƎŀǘƛƻƴΣ !Řŀƴŀ 

Abstract 

In this study, wastewater based on today's increasing urbanization, the increasing discharge of it, by 

treatment and mixing equal amounts for reuse in agricultural production have been assessed. The 

conclusion has been reached that maize can be grown using waste water in agriculture but significantly 

would affect without controlling of the heavy metal treatment.Macro elements such as N, P, K, Ca, Mg, 

trace elements such as Fe, Cu, Zn, Mn, and heavy metals such as Pb, Ni, Cd and B were analyzed on 

different organs of the corn plant grown with the water used in the trial.Upon entering service of 

treatment plants the positive and negative effects of waste waters in agriculture were examined. It 

was concluded that the use of waste and wastewater-derived mixtures would significantly affect the 

wasteland of soils and the rate of microbial contamination and the continuity of contamination  

Keywords: Urban waste water, Waste water source water, Konya, Maize (Zea Mays), Plant analysis, 

Heavy metals 
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Effects of Olive Mill Waste Water (OMWW) Application on Plant and Soil: A Review 

 ǳƭŜ {ŀǾǊŀƴ1   Muzaffer Kerem Savran1   !ƛǒŜ 5ŜƭƛōƻǊŀƴ1 

1Olive Research Institute, Izmir 

Abstract 

Nearly 95% of world olive production takes place in the Mediterranean countries. Turkey takes place 

in the major olive producing countries and comes in line fourth in olive oil production after Spain, Italy 

and Greece. With the future targets of the TurkeyΩ ǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇƻƭƛŎƛŜǎ ŀƴŘ ǘƘŜ ǎǳǇǇƻǊǘǎ ƎƛǾŜƴΣ ƻƭƛǾŜ 

and olive oil production is increasing day by day. However, it is known that some environmental 

problems caused by olive oil production will continue to increase. Especially the effects of waste water, 

ǿƘƛŎƘ ƛǎ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ƻƭƛǾŜ ƻƛƭ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ƛǎ ŎŀƭƭŜŘ ά ōƭŀŎƪ ǿŀǘŜǊέ ƘŀǾŜ ōŜŜƴ ŘƛǎŎǳǎǎŜŘ ŦƻǊ Ƴŀƴȅ 

years and a solution is being sought for for a long time. OMWW is a serious contaminant becasue of 

its high organic material and suspended solids content, its acidic quality and high salinity. Especially in 

the countries where olive oil production is widespread, a good deal of scientific research has been 

done for he solution of this problem and some legal measures have been taken in order to prevent 

OMWW from being dumped directly into the nature.The problems related to the economic viability of 

the studies on the solutions of OMWW problem have led to an increase in the pursuit of developing 

new approaches to solve this problem. Recent studies show that thanks to the valuable compounds it 

contains, OMWW can be seen as a useful by-product, rather than a waste material. In the light of this 

approach, the studies aimed at the refinement of OMWW have shifted towards recycling it. The 

purpose of this review is to cast light on the discussions related to different uses of OMWW in view of 

the results of the studies examining the effects of OMWW especially on plants and soil.  

Keywords: Olive oil, Olive mill wastewater, Olive oil waste, Soil 
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Examining the Use of Scrap Tires as an Envelope Material in Subsurface Drainage 

Systems 

DǀƪœŜ .ǸȅǸƪœŜƪƛœ YǸŦǸŘǸǊ1   5ǳǊǎǳƴ .ǸȅǸƪǘŀǒ1  Cihan Karaca1  wǳƘƛ .ŀǒǘǳƐ1 

1Akdeniz University, Faculty of Agriculture, Department of Agricultural Structures and Irrigation, Antalya 

Abstract 

Drainage is defined as the removal of excess water from soil surface or root zone by various 

engineering methods in order to create a well-aerated plant root zone. In subsurface drainage, organic 

and non-organic envelope materials are used to make the flow of water to the drains easy and to 

prevent siltation in the drains. Vehicle tires that have fulfilled their life are an important source of 

rubber material that must be evaluated. Scrap tires which are reduced to different sizes by various 

methods are used in different disciplines. However, no finding has been found about the use of this 

material as an envelope material in drainage. In this study, 10 and 20 cm thick granule materials of 

different sizes obtained from scrap tires were tested in laboratory conditions, under different water 

heads, using a constant head permeameter and the results are compared with a 10 cm thick sand-

gravel envelope material whether they could be used as an envelope material in subsurface drainage. 

As a result of the study, it has been determined that the 20 cm thick granule material obtained from 

the scrap tires can be used instead of the sand-gravel envelope material with a thickness of 10 cm in 

terms of flow rate and sediment accumulation. Thus, approximately 30 million scrap tires that are 

released every year in our country will be used as envelope materials to prevent silt accumulation in 

the drains, avoiding environmental damages in the places where they are stored or piled up, and will 

be destroyed without causing environmental problems. 

Keywords: Permeameter, Sediment, Recycle, ELT, Nature friendly 
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5ŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ {ƻƛƭ IȅŘǊŀǳƭƛŎ /ƻƴŘǳŎǘƛǾƛǘȅ wŀǘƛƴƎ ό5ƻƐŀƴƪŜƴǘ /ŀǎŜύ 

±ƻƭƪŀƴ 4ŀǘŀƭƪŀȅŀ1   bƛƎŀǊ !ƴƎƤƴ1 

1Eastern Mediterranean Agricultural Research Institute, Adana 

Abstract 

This study was conducted in 2017 to prepare the sub-data required for the closed drainage system 

planned to be designed in the trial fields of Eastern Mediterranean Agricultural Research Institute in 

5ƻƐŀƴƪŜƴǘ [ƻŎŀǘƛƻƴ ƛƴ !ŘŀƴŀΣ Turkey. The hydraulic conductivity values of the soil which will be used 

in the calculation of the drain interval for the trial area were determined. For this purpose, the 

orthophoto images of the trial areas were digitized, divided into grids and 12 groundwater observation 

wells each for an average of 5 ha were determined. The groundwater observation wells whose 

locations and coordinates were determined on the map were opened at a depth of 4 m and a radius 

of 8 cm to measure the hydraulic conductivity values of the soil in these wells. As a result of the 

measurements, it was determined that the hydraulic conductivity values varied between 0.69-5.26 m 

/ day with the mean value of 2.7 m / day. According to the average hydraulic conductivity value, it can 

be said that the area has a medium permeable soil property. 

Keywords: Observation well, Permeability, Drainage surveying 
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Integration of in-Farm Development Services and Reclamation Studies with Land 

Consolidation in Turkey 

CŀǘƳŀ ¢ǸȊ ½ŜƘǊŀ DǸƭǎŜǾŜǊ1   Sinan DŜƳƛǊōŀǒ1 

1General Directorate of State Hydraulic Works, Ankara 

Abstract 

In this paper; the necessity of planning and implying integrated land consolidation studies with in-farm 

ŘŜǾŜƭƻǇƳŜƴǘ ǎŜǊǾƛŎŜǎό¢TDIύ ƛƴ ¢ǳǊƪŜȅΣ ŀƴŘ ƭŀƴŘ ǊŜŎƭŀƳŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ƛƴ ƭŀƴŘ consolidation 

projects and the historical performers of land consolidation works General Directorate of Agricultural 

Reform (1984-2018) General Directorate of State Hydraulic Works (2009-). Furthermore, 

implementation objectives, implementation results, problems encountered in implementation and the 

current studies of General Directorate of State Hydraulic Works as the responsible institution, and an 

evaluation has been given based on experiences in practice. Until 1961-2018 Land consolidation 

activities on 8.2 million hectares of land, which were carried out by TOPRAKSU, General Directorate of 

Rural Services,(abolished), TRGM, DSI, Special Provincial Administrations and one by Baklan 

Municipality, and 3.9 million hectares of land consalidation have been registered yet. As a result of the 

ǊŜŎŜƴǘ ƭŜƎŀƭ ǊŜƎǳƭŀǘƛƻƴ ƛƴ нлмуΣ 5{T Ƙŀǎ ƎŀƛƴŜŘ ǘƘŜ ŀǳǘƘƻǊƛǘȅ ƻŦ ŜȄŜŎǳǘƛƻƴ ƻŦ ƭŀƴŘ ŎƻƴǎƻƭƛŘŀǘƛƻƴΦ 

Ongoing 356 land consolidation and in-field drainage projects were transferred to DSI and all got 

started. When irrigation projects are planned together with land consolidation; With the most 

economical way, regardless of the boundaries of the parcel, irrigation, road and drainage investment 

costs are saved. 60.000 ha of land, needed for the main canal and irrigation networks planned by DSI 

within the scope of GAP, was provided without expropriation within the scope of consolidation 

projects. With these infrastructure services, the parcels reach the size that can be used in the most 

economical way and the irrigation rate and irrigation efficiency increases. Our country's target for 

agricultural infrastructure and rural development will be possible only through the implementation of 

comprehensive consolidation projects. Although the initial investment costs are considered, these 

services may be performed later, but the planned parceling along with TIGH will be more efficient. In 

ŀŘŘƛǘƛƻƴΣ ƛǘ ǿŀǎ ƻōǎŜǊǾŜŘ ǘƘŀǘ ŦŀǊƳŜǊǎϥ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ƛƴŎǊŜŀǎŜŘ ǿƛǘƘ ¢TDIΦ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ 

ƘŀǊƳƻƴƛƻǳǎ ǎǘǳŘƛŜǎ ƳŀŘŜ ōȅ 5{T ǿƛǘƘ ƛƴǾŜǎǘƳŜƴǘǎ ǎǳŎh as basin-based irrigation, drainage, and creek 

rehabilitation, and taking part in a integrated zone management approach in roads, leveling, land 

reclamation, irrigation, drainage planning and consolidation project in line with the needs of each 

parcel will be a solution to many problems in rural areas. 

Keywords: Land consolidation, Land improvement, Expropriation, Irrigation, Drainage  
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Deep Percolation Evaluations in Subsurface Drip Irrigation 

{ǸƭŜȅƳŀƴ YƻŘŀƭ1  ¸ǳǎǳŦ 9Ǌǎƻȅ ¸ƤƭŘƤǊƤƳ1   Gonca Karaca Bilgen2  /Ŝƴƪ !ƪǒƛǘ3  

1Ankara University, Faculty of Agriculture, Department of Agricultural Structuresand Irrigation, Ankara 

2General Directorate of Agricultural Research and Policy, Ankara 

3General directorate of Agricultural Reform, Ankara 

Abstract 

Efforts to feed the growing population and adaptation to changing climatic conditions have increased 

the pressure on water resources. For this reason, the optimum use of the existing water resources 

necessitates the provision of healthy and sufficient water for future generations as well as the 

minimum loss. Therefore, the design, use and management of pressurized irrigation systems make 

sense with the right operating conditions. In sub-surface drip irrigation, which is one of the preferred 

irrigation methods in terms of control and saving of water, control of deep percolation is important for 

effective water usage in determining plant water requirement. The aim of this study is to determine 

the amount of water infiltration in the corn plant irrigated by subsurface drip irrigation system at 

different irrigation levels including full irrigation and deficit irrigation subjects, when soil moisture is 

measured in different layers with soil moisture sensors at frequent intervals. In this study, the results 

of the research carried out in Haymana Research and Application Farm of Ankara University Faculty of 

Agriculture in 2018 were used. Soil moisture was monitored hourly with moisture sensors during the 

growing period with 4 different water applications (100% ETc, 70% ETc, 40% ETc and 0% (rainfed)). Soil 

moisture mobility was monitored at 90 cm and 120 cm depth at every 10 cm soil depth. Moisture 

values for deep percolation calculations were evaluated with IRSIS, AUACROP, Dual kc and developed 

Sensor Moisture Simulation (SNS) approach. 

Keywords: Subsurace drip irrigation, Deep percolation, Moisture sensors, Corn 
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The Effects of Different Irrigation Application with Subsurface Drip Irrigation on 

Cotton Yield 

 {ǸƭŜȅƳŀƴ  Ŝƴ1  aŜƘƳŜǘ DǸƴŘǸȊ1   ǳŀȅƛǇ ¸ǸȊōŀǒƤ1 

1International Agricultural Research and Training Center, Izmir 

Abstract 

Turkey is among the countries most affected by global warming and climate change, it makes inevitable 

the implementation of use effective irrigation water systems in agriculture. Sub-surface drip irrigation 

system can provide significant savings in efficient use of water and can create good irrigation 

performance. This study was carried out to determine the effects of different irrigation intervals and 

irrigation water applications by subsurface drip irrigation on yield of cotton under Menemen Plain 

conditions between 2013 and 2014. Laterals were placed every two-plant rows that were 140 cm away 

from each other and at 30 cm depth. The study was conducted with three repetitions within trial 

pattern in randomized blocks, main subject was irrigation interval (every 3 and every 6 days) and 

subtopic was Class A Pan Coefficients which are Kp;1.20, Kp;0.90, Kp;0.60, Kp;0.30 and Kp;0. Before 

ŀƳƻǳƴǘ ƻŦ ƛǊǊƛƎŀǘƛƻƴ ǿŀǘŜǊ ǿŀǎ ŀǇǇƭƛŜŘΣ Ƥǘ ǿŀǎ ŀŘƧǳǎǘŜŘ ǘƻ ǘƻǘŀƭ ŜǾaporation and crop cover percentage 

applied maximum 70 %. Irrigation intervals (3 or 6 days) were not effect on cotton yield. Statistically, 

significant effect of irrigation water amount was determined at P < 0,01 level each two years. The 

highest yield was obtained under the treatment irrigated at 6 days which is total evaporation 

coefficient 120 %. The highest value of seasonal irrigation, water use and cotton yield were found 

between 458-488 mm, 631-605 mm and 520-499 kg da-1 respectively for the treatment Kp1.2 between 

2013-2014.  

Keywords: Cotton, Subsurface drip irrigation, Yield, Water consumption 
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Water and Irrigation Water Use Efficiency of Sugar Beet Irrigated With Subsurface 

Drip Irrigation System 

/ŜǊŜƴ DǀǊƎƛǒŜƴ1 ¢ǳƐōŀ ¸ŜǘŜǊ1       Gonca Karaca Bilgen2  tƤƴŀǊ .ŀƘœŜŎƛ !ƭǎŀƴ1 

  YŀŘǊƛ !ǾŀƐ1     !ȅǒŜƎǸƭ .ƻȅŀŎƤƻƐƭǳ3  ̧ ǳǎǳŦ 9Ǌǎƻȅ ¸ƤƭŘƤǊƤƳ4 

1 ¢ƻǇǊŀƪ DǸōǊŜ ǾŜ {ǳ YŀȅƴŀƪƭŀǊƤ aŜǊƪŜȊ !ǊŀǒǘƤǊƳŀ 9ƴǎǘƛǘǸǎǸΣ Ankara 

2 ¢ŀǊƤƳǎŀƭ !ǊŀǒǘƤǊƳŀƭŀǊ ǾŜ tƻƭƛǘƛƪŀƭŀǊ DŜƴŜƭ aǸŘǸǊƭǸƐǸΣ !ƴƪŀǊŀ 

3 ¢ǸǊƪƛȅŜ  ŜƪŜǊ CŀōǊƛƪŀƭŀǊƤ !Φ   ŜƪŜǊ 9ƴǎǘƛǘǸǎǸΣ !ƴƪŀǊŀ 

4 !ƴƪŀǊŀ «ƴƛǾŜǊǎƛǘŜǎƛΣ ½ƛǊŀŀǘ CŀƪǸƭǘŜǎƛΣ ¢ŀǊƤƳǎŀƭ¸ŀǇƤƭŀǊ ǾŜ {ǳƭŀƳŀ .ǀƭǸƳǸΣ !ƴƪŀǊŀ 

Abstract 

The aim of this study is to increase the yield and quality by reducing the water consumption by using 

subsurface drip irrigation system in sugar beet plant which is widely cultivated in our country. The 

research was carried out in the trial area of Sugar Institute with the support of Central Fertilizer and 

Water Resources Central Research Institute. The research was designed according to randomized block 

design with 3 replications and 4 irrigation subjects (S1:%100ETc, S2:%80 ETc, S3:%60 ETc, S4: %40ETc). 

Turkey is Irrigated Plants Water Consumption Guide from the kc values and ETc values using data 

obtained from automatic climate station were obtained. Irrigation was performed when the calculated 

9¢Ŏ ǾŀƭǳŜǎ ǊŜŀŎƘŜŘ ол ҕ р҈ ƻŦ ǘƘŜ ǿŀǘŜǊ ƘƻƭŘƛƴƎ ŎŀǇŀŎƛǘȅΦ !ǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ǊŜǎŜŀǊŎƘ ǿŀǘŜǊ ǳǎŜ 

efficiency S1, S2, S3, S4 was found to be respectively 9.7, 9.6, 9.7 and 10.9 for and 15.4, 16.9, 19.9 and 

27.9 for irrigation. The highest water and irrigation water usage efficiencies were obtained from the 

irrigation subject with 40% restriction. It has been determined that the amount of irrigation water 

applied under this system has an effect on yield and quality parameters. 

Keywords: Subsurface drip irrigation, Sugarbeet, IWUE, WUE 
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The Effect of Different Irrigation Water Levels Applied with Sub-Surface Drip 

Irrigation on Yield and Some Morphological Properties of Alfalfa 

¢ǳƐōŀ ¸ŜǘŜǊ 1    ̧ Φ 9Ǌǎƻȅ ¸ƤƭŘƤǊƤƳ 2  

1 Soil, Fertilizer and Water Resources Central Research Institute, Ankara  

2 Ankara Univ. Department of Farm Structures and Irrigation, Ankara 

Abstract 

Alfalfa, which is one of the best quality of forage used in animal production, has an important place in 

agricultural production. There is a growing concern about the supply of water, which is necessary to 

achieve maximum yield, due to the high need for irrigation water in alfalfa with a very large plantation 

area. For this reason, it is necessary to increase the applicability of irrigation methods that increase 

both yield and quality and save water. This study was carried out in Ankara University Faculty of 

Agriculture, Research and Application Farm in 2017 to determine the effect of different irrigation water 

levels applied by subsurface drip irrigation method on green weed yield and some important 

morphological characteristics (stem length, stem thickness and number of branches) of alfalfa. Four 

different irrigation water levels (S1: 100%, S2: 80%, S3: 60% S4: 40%) were applied. Irrigation water is 

given according to the accumulated ETc values ǿƘŜƴ ол҈ όҕ р҈ύ ƻŦ ǘƘŜ ƳƻƛǎǘǳǊŜ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ ǎƻƛƭ ƛǎ 

consumed. As a result of the research, green grass yield was obtained between 5063.857-3408.157 

kg/da, plant height was 40.70-55.95 cm, stalk thickness 2.38-2.84 mm and the number of branches 

ranged between 6.19-7.58. It was observed that the highest green grass yield, stalk length, stalk 

thickness and number of branches were obtained from full water subject. 

Keywords: Subsurface drip irrigation, Deficit irrigation, Alfalfa, Green grass yield, Morphological 

characteristics 
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Influence of the H2FlO Wetting Agent to the Soil Hydrophysical and Chemical 

Properties in the Drip Irrigated Field 

 

Cansu Almaz1  Recep Serdar Kara1  aŀǊƪŞǘŀ aƛƘłƭƛƪƻǾł1   Svatopluk Matula1  Renata 
5ǳŦŦƪƻǾł2  tŜǘǊ CǳőƝƪ2  Maite Sanchez Revuelta1 

1Czech University of Life Sciences Prague, Faculty of Agrobiology, Food and Natural Resources, Department of 
Water Resources, Suchdol, CZ;  

2Research Institute for Soil and Water Conservation, Department of Hydrology and Water Conservation, Zbraslav, 
CZ 

Abstract  
Use and influence of soil wetting agents or surfactants have recently taken a considerable attention. 

In the present study was investigated the influence of a liquid wetting agent with commercial name 

H2FlO (ICL-SF, Inc.) on the properties and soil and water relationships of a non-structured, loamy sand 

soil formed on alluvial plain with planted potatoes under drip irrigation. Soil samplings before and after 

the wetting agent application were carried out on both control and H2Flo treated soils in order to 

obtain chemical and physical soil properties. Soil unsaturated hydraulic conductivity measured by Mini 

Disk infiltrometer was assessed on artificially packed soils collected at both treatments. Hourly soil 

moisture content, soil water potential, electrical conductivity (EC) and temperature changes were 

monitored by 5TE and MPS6 sensors during the vegetation season. The H2Flo agent was found to be 

rather successful in the experimental soil, with regards to its promoted effects on soil and water 

relationships such as more even distribution of water in the soil profile and lower value of hydraulic 

conductivity. The changes in pH, EC and organic matter (OM) content were observed, and especially a 

slight increase in pH and regulated OM distribution which were both achieved by H2FlO treatment 

were found considerable. Since the influences of the H2FlO may be easily affiliated to rather quick 

water and osmotic potential changes of the soils, the climatic conditions and on-going agricultural 

practices should be considered precisely before implementation of the wetting agent.  

Keywords: wetting agent, subsurface drip irrigation, infiltrometer, soil moisture sensor, soil water 

potential sensor  
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Simulation of Water Harvesting with a Sand Ditch using WASH_2D 

Haruyuki Fujimaki1  Majed Abu-Zreig2 

 1Arid Land Research Center, Tottori University 

2Jordan University of Science and Technology 

Abstract 

Capture of surface runoff by constructing ditches has been widely practiced. Filling the ditch with sands 

may be useful to conserve its shape and minimize area for ditch. Through a series of laboratory 

experiment, we have confirmed the effect of a sand ditch to enhance groundwater recharge. To 

optimize design such as width, depth, and spacing under various combinations of soil and climate, 

numerical model may be applied to save time and cost for experiments. The purpose of this study was 

to incorporate surface runoff process into a numerical model to solve two-dimensional water flow and 

solute movement, WASH_2D, and demonstrate its performance in a numerical experiment. We 

employed the Manning equation which presents overland flow velocity as square root of hydraulic 

gradient. Results of the numerical experiments show that not only sand ditch, soil adjacent to sand 

ditch also acts as a preferential flow path by being wet by the sand ditch. The modified WASH_2D is 

now ready to be applied to optimize design of sand ditches. 
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Prediction and Control of Salt Accumulation in the Upper Root Zone under Sub-

Surface Drip Irrigation 

Haruyuki Fujimaki1  Takahisa Amano2 

1Arid Land Research Center, Tottori University 

2Nippon Koei Co., Ltd.                                      

Abstract 

Sub-surface drip irrigation may be ultimately water saving irrigation method, but salts inevitably 

accumulate into upper root zone above the tube. To remove the salts in that zone, we present an 

upward leaching method. To evaluate the effectiveness of the method, we conducted a greenhouse 

experiment using two soil tanks in each of which 16 TDR probes were inserted horizontally. Masa 

loamy sand and Kanto loam were filled into each tank and soybean was sown. After the leaf area 

became about 300cm2, subsurface drip irrigation from a porous pipe inserted at a depth of 12 cm with 

5 ppt CaCl2 solution was started. When the soil became saline enough to retard transpiration, leaching 

through the subsurface porous pipe was performed. The wetting front reached to the soil surface and 

a part of salts presented above the porous pipe was transported to soil surface. We have also 

incorporated root water uptake submodel into our numerical model, WASH_2D, for two-dimensional 

water and solute movement. We have added thermal vapor diffusion by plainly inter/extrapolating 

measured soil temperature. The numerical solutions by WASH_2D were in fair agreement with the 

measured water content and salt concentration as well as those distribution at the end.   
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Climate Change Negotiations and Agriculture Process  

TƴŎƛ ¢ŜƪŜƭƛ1 

1General Directorate of Agricultural Research and Policies, Ankara 

Abstract 

The UNFCC, which was signed in 1992 at the United Nations (UN) Conference on Environment and 

Development in Rio de Janeiro, is the firs and the most important step taken internationally against 

the effects of global warming caused by human activities. The Convention is based on the principle of 

common but differentiated responsibilities and relative capabilities for the reduction of greenhouse 

gas emissions, taking into account the development priorities and special conditions of the countries 

and  convention entered into force on 21 March 1994 and became a party to 196 countries, including 

Turkey, as well as the European Union (EU).  Turkey joined the Convention on 24 May 2004. Taking 

into consideration historical responsibility, economic development level, technological accumulation, 

human development index, sensitive country position and similar indicators Turkey stated that he is in 

a different position from other countries and he has taken special decisions on this issue.  Under the 

Convention, countries are negotiating on issues such as adaptation, mitigation, technology and finance 

to discuss the impacts of climate change and minimize or even reset these impacts on a global scale. 

Negotiations in which our country is actively involved are also under the umbrella of the United 

Nations; as in various sectors, it is tried to determine the impacts of climate change in agriculture and 

to reduce these impacts and to determine the road maps that countries will follow for food security 

and sustainable agriculture. 

Keywords: Climate change, United Nations, Negotiation, Agriculture 
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Assessment of Climate Change in Thrace Region Using Trend Analysis 

/ŀƴǘŜƪƛƴ YƤǾǊŀƪ1  CŀǘƛƘ .ŀƪŀƴƻƐǳƭƭŀǊƤ1   aŜƘƳŜǘ DǸǊ1   Erdem Bahar1 

1!ǘŀǘǸǊƪ {ƻƛƭ ŀƴŘ ²ŀǘŜǊ !ƎǊƛŎǳƭǘǳǊŀƭ aŜǘŜƻǊƻƭƻƎȅ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ YƤǊƪƭŀǊŜƭƛ 

Abstract 

Sunflower in Thrace region is the most grown plant with wheat and rice. When a small percentage of 

the sunflower plant in Thrace is being irrigated, it is usually grown under rainfed conditions. For this 

reason, seasonal precipitation is very crucial in sunflower farming. In addition, important indicators of 

climate change are temperature extremes and rainfall changes. These effects of climate change 

directly affect the yield of sunflower plant in the Thrace region. For this reason, temperature and 

precipitation trend analysis provide a basis informations for decision-makers to work towards correct 

drought strategies, the scheduling of irrigation, and plans to cope with climate change. Therefore, 

monthly and seasonal average temperature and total monthly and seasonal precipitation trend 

ŀƴŀƭȅȊŜǎ ƛƴ ¢ƘǊŀŎŜ ǊŜƎƛƻƴ ǿŜǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ōŜǘǿŜŜƴ мфср ŀƴŘ нлму ƛƴ ƴƛƴŜ ό9ŘƛǊƴŜΣ YƤǊƪƭŀǊŜƭƛΣ 

[ǸƭŜōǳǊƎŀȊΣ ¦ȊǳƴƪǀǇǊǸΣ 4ƻǊƭǳΣ TǇǎŀƭŀΣ ¢ŜƪƛǊŘŀƐΣ {ŀǊƤȅŜǊΣ CƭƻǊȅŀύ ƳŜǘŜƻǊƻƭƻƎƛŎŀƭ ǎǘŀǘƛƻƴ ƛƴ ǘhis study. 

Nonparametric Mann-YŜƴŘŀƭƭ ŀƴŘ {ŜƴΩǎ ǎƭƻǇŜ ƳŜǘƘƻŘǎ ǿŜǊŜ ŀǇǇƭƛŜŘΦ ¢ƘŜ ǎŜŀǎƻƴŀƭ ǘǊŜƴŘ ŀƴŀƭȅǎƛǎ ƻŦ 

the time series of rainfall and temperature was examined. According to the results, the lowest 

precipitation year was recorded as 326.6 mm in 2000 in YƤǊƪƭŀǊŜƭƛ ǎǘŀǘƛƻƴΦ ¢ƘŜ ƘƛƎƘŜǎǘ ǊŀƛƴŦŀƭƭ ǿŀǎ 

recorded as 1215.2 mm at the Sariyer station in 1981. Although a decrease trend was observed in 

precipitation, some stations showed a statistically significant increase in the 95 percent confidence 

interval for September and October. In June, July and August and annually, statistically significant 

increases were observed for average temperature in 95 and 99 percent confidence intervals at all 

stations. 

Keywords: Trend analysis, Mann-YŜƴŘŀƭƭΣ {ŜƴΩǎ ǎƭƻǇŜΣ ¢ŜƳǇŜǊŀture, Precipitation, Climate change 
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Forecast of Monthly Mean, Maximum and Minimum Temperature by Time Series 

and Soft Computing Techniques 

Bilal Cemek 1   5ŜƳŜǘ ¸ƤƭŘƤǊƤƳ2 

1hƴŘƻƪǳȊ aŀȅƤǎ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ Department of Agricultural Structures and Irrigation, Samsun 

2Black Sea Agricultural Research Institute, Samsun 

Abstract 

Effects of plant growth and development temperature which is important climate parameters on plant 

production. The main purpose of this study is to forecate monthly mean, maximum and minimum temperature 

time series employing three different soft computing tecniques. The observed actual data using artificial neural 

network (ANN) algorithms provide the best prediction. The geographical location considered is Samsun province 

ŀƴŘ т ŘƛŦŦǊŜƴǘ ǇǊŜǎŜƴǘ ƳŜǘŜƻǊƻƭƻƎƛŎŀƭ ǎǘŀǘƛƻƴ Řŀǘŀǎ ό.ŀŦǊŀΣ 4ŀǊǒŀƳōŀΣ IŀǾȊŀΣ [ŀŘƛƪΣ !ƭŀœŀƳΣ .ŜǒǇƤƴŀǊΣ 4ŀƪƤǊŀƭŀƴύΦ 

The methods using in this study are; (1) Multible layer perceptron (MLP); (2) radial basis function (RBF) and (3), 

generalized regression neural network (GRNN). Predictions obtained with a multiple linear regrassion (MLR) 

ƳƻŘŜƭ ǿŜǊŜ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘƻǎŜ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŀǊǘƤƛŎƛŀƭ ƛƴǘŜƭƭŀƎŜƴǘ ƳŜǘƘƻŘǎΦ 5ƛŦŦŜǊŜƴǘ ǎǘŀǘƛǎǘƛŎ ǇŀǊŀƳŜǘŜǊǎ ǎǳŎƘ 

as coffecient of determination (R2), root mean square error (RMSE), mean absolute error (MAE) are used to 

evaluate performance of the methods. 
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Determination of Agronomic Water Use Efficiency in Three Different Cotton Areas 

in Turkey in 2016 

mȊƎǸƭ DǸǊŎŜ1     aǳǎǘŀŦŀ mȊƎǸǊ ¢ŀǘŀǊ2 

1Aydin Soke Directorate of Agricultural Production Enterprise, Agricultural Extension and in-Service Training 
Center  

 29ƎŜ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ CƛŜƭŘ /ǊƻǇǎΣ TȊƳƛǊ  

Abstract 

Cotton plant is a strategic product that contributes to the increase in employment in textile industry, 

oil industry, animal husbandry and can be shown as an example of the integration of agriculture with 

industry. Along with climate change, changes in the ecology in which it is grown have led to an increase 

in the studies related to the water need of cotton. Increasing the rate of conversion of water used in 

the unit area to dry matter means increasing the water use efficiency. The aim of this study is to 

determine the current state of water use efficiency in cotton areas in three main cotton growing 

ǊŜƎƛƻƴǎ ƻŦ ¢ǳǊƪŜȅ ό ŀƴƭƤǳǊŦŀΣ !Řŀƴŀ ŀƴŘ TȊƳƛǊύΦ CƻǊ ǘƘƛǎ ǇǳǊǇƻǎŜΣ ǎǳǊǾŜȅǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ǿƛǘƘ Ŏƻǘǘƻƴ 

producers, field measurements were made and the agronomic water use efficiency values were 

estimated over parameters such as irrigation water amount and yield and regional differences were 

revealed. At the end of the 2016 cotton harvest period, cotton harvest and yield data obtained from 

the Directorates of the Ministry of Agriculture and Forestry of the provinces and districts were 

compared with the data in the surveys. Seed cotton yield values and agronomic water use efficiency 

values of the selected cotton production areas were determined. Improvement of new drought-

resistant varieties in cotton and the delivery of these varieties to our farmers is important for 

sustainable cotton farming in the future by spreading the measures and methods to be used for the 

efficient use of our water resources throughout the country.  

Keywords: Cotton, Water use efficiency, Drought, Agriculture 
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Impact of Climate Change and Adaptation of Climate Change in Agriculture 

aŜƭƛƪŜ .ŀƘœŜŎƛ1   Sait Engindeniz2  

1.ŀǘƤ !ƪŘŜƴƛȊ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ !ƴǘŀƭȅŀ 

29ƎŜ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ TȊƳƛǊ 

Abstract 

Climate change is increasing its impact due to anthropogenic processes as well as natural processes. 

This is the subject of climate change and its effects are expected to emerge globally and regionally. 

Thus, climate change; agriculture, forest and vegetation, fresh water resources, sea level, energy, 

human health and biodiversity can directly or indirectly affect.In addition, climate change can put 

pressure as a problem on agriculture, socially and economically. Due to climate changes in soil and 

water regimes, agricultural production and food safety are in danger. Long term climate change; 

stresses on water and other resources, inefficiency of soil, aggravation of agricultural land, causing 

widespread desertification, causing damage to agricultural plants and proliferation of diseases, and 

destroying coastal ecosystems by raising the sea level. Over the past 100 years, the global climate has 

ǿŀǊƳŜŘ ǘƻ ŀōƻǳǘ лΦм ϲ / ŘǳŜ ǘƻ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŀƴǘƘǊƻǇƻƎŜƴƛŎ ŀŎǘƛǾƛǘƛŜǎΦ ¢Ƙƛǎ ǿŀǊƳƛƴƎ 

up process is continuing due to the intensive economic activities of today and the increase in 

ŀǘƳƻǎǇƘŜǊƛŎ ƎǊŜŜƴƘƻǳǎŜ ƎŀǎǎŜǎΦ Dƭƻōŀƭ ǿŀǊƳƛƴƎ ǿƛƭƭ ŎƻƴǘƛƴǳŜ ǘƻ ƛƴŎǊŜŀǎŜ м ϲ / ƻǾŜǊ ǘƘŜ ƴŜȄǘ ŘŜŎŀŘŜΣ 

even if no greenhouse gas emissions are released into the atmosphere from now on. According to 

scientist, predicts that the world will warm up over the next century if measures are not taken to 

significantly reduce greenhouse gas emissions. The aim of this study is to give information about 

climate change and adaptation of climate change in agriculture. 

Keywords: Climate change, Agriculture, Adaptation of climate change, Irrigation 
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Climate Change Impacts on Crop Evapotranspiration and Irrigation Water 

Requirement in Izmir 

9ƳǊŀƘ mȊœŀƪŀƭ1 

1Ege University, Faculty of Agriculture, Department of Agricultural {ǘǊǳŎǘǳǊŜǎ ŀƴŘ LǊǊƛƎŀǘƛƻƴΣ TȊƳƛǊ 

Abstract 

The detection and attribution of past trends, changes and variability in climatic variables is essential 

for the understanding of potential future changes resulting from anthropogenic activities. For this 

purpose, various trend detection studies have been carried out in different parts of the worlds, mostly 

for identification of climate change. The Aegean region is one of the sensitive areas to climate variation 

in Turkey. Thus, knowledge of temporal variation in reference evapotranspiration is critical to water 

resource management strategies, irrigation scheduling and water allocation to meet current and 

future crop water demand under changing climatic conditions. In this study, trends in precipitation and 

reference evapotranspiration for the periods of 1975-2016 were examined for Izmir which is located 

in the Aegean region of Turkey. For the trend analysis, monthly climate data from 6 meteorological 

stations which are located in Izmir are used. Mann-Kendall trend test has been applied to that data for 

0.05 significance level and the slopes of trend lines were computed using the Theilς{ŜƴΩǎ ǎƭƻǇŜ 

estimator. Additionally, crop evapotranspiration and irrigation water requirement values were 

computed ŦƻǊ ǎƻƳŜ Ǉƭŀƴǘǎ ƎǊƻǿƴ ƛƴ ŎǊƻǇ ǇŀǘǘŜǊƴ ƻŦ TȊƳƛǊ ǿƛǘƘ ŀ ƎǊŜŀǘ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇƻǘŜƴǘƛŀƭΦ For the 

total precipitation values, trend analysis showed that all of the 6 stations in the region had a decreasing 

trend, but there is no statistically significant trend in the study area. On the other hand, statistically 

significant increasing trends were determined in reference evapotranspiration time series for the 

period of 1975-2016. The strongest positive trends were found in Dikili and Bornova stations with 

Theilς{ŜƴΩǎ ǎƭƻǇŜ Ŝǉǳŀƭ ǘƻ рΣтр ƳƳ ȅŜŀǊ-1 and 3,84 mm year-1, respectively. Finally, changes in 

evapotranspiration and irrigation water requirements depending on climate change were evaluated. 

Keywords: Climate change, Crop evapotranspiration, Irrigation water requirement, Trend analysis 
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Estimation of Possible Effects of Using Different Irrigation Levels on Future Periods 

Crop Productivity 

IǸŘŀǾŜǊŘƛ DǸǊƪŀƴ1       bƛƭƎǸƴ .ŀȅǊŀƪǘŀǊ1        bŜōƛ ¸ŜǒƛƭŜƪƛƴ2      ̧ ǳǎǳŦ 9Ǌǎƻȅ ¸ƤƭŘƤǊƤƳ1 
Gerrit Hoogenboom2  !ǊȊǳ DǸƴŘǸȊ3 

1Ankara University, Ankara 

2Florida University 

3General Directorate of Agricultural Research and Policies, Ankara  

Abstract 

Agriculture is one of the most vulnerable sectors in terms of climate change. In accordance with many 

conducted researches, it is expected there will be increasing trend on the average temperatures and 

decreasing trend on the annual precipitation in Turkey. Conscious and sustainable use of water 

resources is vital to prevent and adaptation to climate change. In this study, it is aimed to estimate the 

effects of different levels of water usage on crop productivity in the future periods with using DSSAT 

crop simulation model. Data related to sunflower experiment which conducted in Konya conditions 

were used as a material. Drip irrigation technique was used as irrigation method. Treatments of 

rainfed, full irrigated and fixed irrigation amount (250mm) were evaluated. Projections for 3 Global 

Climate Models (HadGEM2-ES, MPI-ESM-MR, GFDL-ESM2M) based on RCP4.5 scenario were used in 

order to determine the impacts of future climate change. According to the obtained results, it is 

expected that sunflower yield decreases up to 15-19% under rainfed conditions. It is determined that 

if the amount of irrigation can enhance by 8 -14%, the yields can be increase by 10-25% at the 

treatment of provided full water demands. On the other hand, both increases and decreases 

expectation have been put forward in terms of fixed irrigation amount in sunflower yield. As a result, 

it has been determined that it is possible to increase productivity by adapting to climate change in the 

future with effective water use. 

Keywords: Climate change, Water resources, Agricultural productivity, Crop simulation models, DSSAT  
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The Effects of Global Climate Changes on the Flowering Time of Important Quince 

Varieties over a Twenty-Year Period 

aǸƎŜ  ŀƘƛƴ1  {ŀƭƛƘ DǀƪƪǸǊ1  Necla Ercan2 

1Aegean Agricultural Research Institute, Horticulture Department, Fruit Section, Izmir 

2Retired Researcher, Aegean Agricultural Research Institute, Izmir 

Abstract 

Global climatic changes in fruit species effects winter chilling, bud awakening parameters, as well as 

flowering times. Occurring of these changes in flowering period, that the plants are most sensitive to 

cold, determine quality and yield directly. In this study, first bloom date, full bloom date, blossom end 

date, effective flowering period and flowering period were established on Ege 2, Ege 22, Ege 25 and 

!ƭǘƤƴ ор ǉǳƛƴŎŜ ǾŀǊieties between avarege of 1995-1996 & 2015-нлмс ȅŜŀǊǎ ƛƴ aŜƴŜƳŜƴκTȊƳƛǊ 

location. For the purposes of analysis, dates were converted to ordinal date (mathematical sum of days 

beginning at 1 January of each year). These phenological characteristics were evaluated together with 

analyzing mean daily maximum and minimum temperature for each month from 1994 to 2017. There 

has been a statistically significant decrease in all of these characteristics and first bloom, full bloom, 

blossom end occurred 5.8, 8.8, 12.6 days earlier than compared 20 years ago, respectively. The 

effective flowering period shorted by 2.9 days in the 20-year period and on the other hand flowering 

period was completed in 21.6 days in 1995-1996, while these values were determined as 14.9 days in 

2015-2016. These changes over the twenty-year period show the serious impact of global climate 

change on flowering times. Occurrence of early flowering dates and shortening of flowering periods 

will have a significant effect on pollination and hence yield and quality. 

Keywords: Climate changes, Cydonia oblonga, Flowering time, Full bloom, Effective flowering period  
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According to Phenological Periods the Effect of Climatic Variability on Olive Trunk 

Diameter Variation 

aŜǊǾŜ 9ǘǀȊ1   DǸƭŀȅ ¸ƤƭƳŀȊ1   mƳŜǊ {ǀƪƳŜƴ1  DǀȊŜƴ ¸ǸŎŜŜǊƛƳ1 

1International Agricultural Research and Training Center, Izmir 

Abstract 

The main purpose of agricultural production is to get high yield and quality product but the effects of 

climatic factors on plants begin to be seen primarily physiological and these effects can also cause 

some damage in future periods. In this study, some climatic effects were investigated on phenological 

and physiological features of olive trees over 30 years old in two growing periods (2016-2018) which 

can be considered dry and partly humid. The study was carried out on a table olive orchards Domat 

(Olea europaea LΦύ ƛƴ YŜƳŀƭǇŀǒŀ κ TȊƳƛǊΣ ¢ǳǊƪŜȅΤ ǘƘŜ ǇƘŜƴƻƭƻƎƛŎŀƭ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘǊŜŜǎ ǿŜǊŜ ŦƻƭƭƻǿŜŘ 

in detail to using BBCH (Biologische Bundesanstalt, Bundessortenamt and CHemical industry) scale and 

the trunk diameter variations of trees were monitored by hourly with dendrometer devices. During 

these two periods (2016-2018) it was observed that trees were significantly affected from climatic 

variability in terms of phenological development, as well as trunk diameter variations and fruit 

morphology and yield values at the end of the season. 

Keywords: Trunk diameter variation, Climate, Phenology, Physiology, Olive 
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Estimation of Soil Moisture Content of Sunflower Cultivation Areas in Thrace Region 

by Water Budget Method 

Erdem Bahar1   9ƳŜƭ YŀȅŀƭƤ1   {Ŝƭœǳƪ mȊŜǊ1 

1!ǘŀǘǸǊƪ {ƻƛƭ ŀƴŘ ²ŀǘŜǊ !ƎǊƛŎǳƭǘǳǊŀƭ aŜǘŜƻǊƻƭƻƎȅ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ YƛǊƪƭŀǊŜƭƛ 

Abstract 

In this study, it is aimed to estimate the soil moisture contents of sunflower farms during the 

production period, which is a very important plant for Thrace agriculture. For this purpose, soil samples 

were taken from 483 different points and available soil moisture contents were measured for 120 cm 

soil depth. In order to calculate the reference plant water consumption (ET0), the data of 35 stations 

of the General Directorate of Meteorology in the research area for 2016, 2017 and 2018 were used 

and calculated with the ET0 Calculator 3.2 program developed by FAO. The Plant Water Consumption 

Guide published by the Ministry of Food, Agriculture and Livestock was used for the plant coefficient 

(kc) values needed to calculate the evapotranspiration of sunflower. In evapotranspiration 

calculations, soil moisture content coefficients (ks) were also used, which are based on the approach 

of plant water consumption decreases while soil moisture decreases. Soil water budget calculations 

were made at 10-day intervals during the sunflower production period and spatial distribution maps 

were prepared. At the end of the sunflower production period, the lowest soil moisture content was 

calculated in 2016. However, it is seen that the soil moisture content is high in the middle parts where 

the soil water holding capacity is higher in the research area. 

Keywords: Soil Moisture, Sunflower, Thrace, Water Budget 
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14ŀƴŀƪƪŀƭŜ hƴǎŜƪƛȊ aŀǊǘ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŀƭ {ǘǊǳŎǘǳǊŜǎ ŀƴŘ LǊǊƛƎŀǘƛƻƴΣ 
4ŀƴŀƪƪŀƭŜ 

2Ankara University, Faculty of Agriculture, Department of Agricultural Structures and Irrigation, Ankara 

Abstract  

There are many views and scenarios on climate variability. Potential problems to be encountered 

should be identified based on the conclusions of each opinion. It is of utmost importance for 

sustainable production to carry out the necessary studies to solve these problems. In this context, the 

prediction of possible future hydrological drought periods is one of the most important elements in 

the sustainable management of water. Estimation of future drought periods is directly relevant for all 

water-using sectors, especially for decision-makers. As it is known, Standardized Precipitation Index 

(SPI) is one of the most widely used drought indices in the world in terms of both ease of use and 

interpretation of its results. SPI is one of the indices accepted in the scientific world in the 

determination of meteorological, agricultural and hydrological drought turns. In this study, estimated 

monthly rainfall series until 2100, which is obtained HadGEM2 global climate model, were used for 

Konya Closed Basin. The time series includes both pessimistic (RCP 8.5) and optimistic (RECP 4.5) 

scenario results. The obtained rainfall series were subjected to SPI analysis and possible drought 

periods until 2100 were determined. As a result of the analyzes and calculations, six drought 

terms/periods (2026-2027, 2044-2048, 2062-2063, 2087-2088; 2090-2091 and 2097-2098) were 

determined in Konya Closed Basin until 2100 according to the RCP 4.5 scenario. At the same time, four 

drought periods (2026-2027, 2060-2063, 2074-2075 and 2092-2097) were determined for RCP 8.5 

scenario. The changes of severity of the determined hydrological drought periods within the basin are 

shown by maps of severity distribution. Based on the results obtained, it is necessary to take the 

necessary precautions against the water crisis that will occur in the hydrological drought periods in 

Konya Closed Basin and prepare water management plans. Reducing the impacts of these droughts is 

great importance for both regional man and the national economy. 

Keyword: Hydrological drought, SPI, HadGEM2, Drought severity maps 
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HadGEM2 Global Climate Model 
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2Ankara University, Faculty of Agriculture, Department of Agricultural Structures and Irrigation, Ankara 

Abstract  

Drought is one of the most dangerous natural disasters that can have serious impacts on the economy 

and environmental systems, especially on living life. When compared with other disasters, drought has 

many differences with respect to structure. In particular, agricultural droughts cause great costs as 

well as serious consequences. According to the IPCC report of 2014, Turkey will increase in the future 

temperature scenarios rainfall is expected to decrease the contrast. When this situation is taken into 

consideration, it is estimated that the duration and severity of drought disasters likely to be 

experienced throughout our country will increase. The determination of agricultural droughts that are 

likely to occur in the future affects not only sustainable agricultural production but also all other 

production areas. In this study, the monthly rainfall series estimated up to 2100 under the optimistic 

(RCP 4.5) and pessimistic (RCP 8.5) conditions of the Representative Concentration Pathway (RCP) in 

the HADGEM2 global climate model for Konya Closed Basin were used. The obtained monthly rainfall 

series were analysis with Standardized Precipitation Index (SPI). As a result of the analysis of SPI, it was 

detected 4 agricultural drought periods (2043-2044, 2046-2047, 2086-2087 and 2090-2091) for RCP 

4.5 scenario. According to RCP 8.5 scenario, it was detected 4 agricultural drought periods (2060-2062, 

2072-2074, 2092-2094 and 2095-2097). The severity distribution maps were prepared for the 

determined agricultural drought periods in the basin. It should be taken precautions in time against 

the water deficit that will occur in agricultural drought periods which may occur in Konya Closed Basin. 

In addition, losses in agricultural production should be minimized by preparing water management 

plans. Measures to be taken to reduce drought effects will directly contribute to the regional producer 

and contribute to the production and economy of the country. 

Keyword: Agricultural drought, SPI, HADGEM2, Irrigation water  
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5ǊƻǳƎƘǘ !ƴŀƭȅǎƛǎ ǿƛǘƘ {ǘŀƴŘŀǊŘ tǊŜŎƛǇƛǘŀǘƛƻƴ 9ǾŀǇƻǘǊŀƴǎǇƛǊŀǘƛƻƴ LƴŘŜȄ ƛƴ .ǸȅǸƪ 

Menderes Basin 

 ŜƴŜǊ mȊœŜƭƛƪ1  DǸƭŀȅ tŀƳǳƪ aŜƴƎǸ2  Erhan Akkuzu2  

1International Agricultural Research and Training Center, Izmir 

29ƎŜ ¦ƴƛǾŜǊǎƛǘȅ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ CŀǊƳ {ǘǊǳŎǘǳǊŜǎ ŀƴŘ LǊǊƛƎŀǘƛƻƴΣ TȊƳƛǊ 

Abstract 

Decreasing precipitaiton, increasing temperatures and evapotranspiration negatively affect water 

resources and cause agricultural water amount to decrease, lead deficiency in soil moisture content 

and more severe and frequent drought cases. Standard Precipitation Evapotranspiration Index (SPEI) 

is a more efficient method comparing to other index based solely on precipitation as it is also able to 

present temperature and evapotranspiration changes.  Within the study, SPEI values were calculated 

by using climate data between 1977-нлмс ŦǊƻƳ у ǎǘŀǘƛƻƴǎ ƛƴ .ǸȅǸƪ aŜƴŘŜǊŜǎ .ŀǎƛƴΦ ¢ƘǊƻƴǘƘǿŀƛǘŜ 

Method was used in calculating potential evapotranspiration values. According to SPEI values, in 

ŘƛŦŦŜǊŜƴǘ ǘƛƳŜ ǎŎŀƭŜǎ ǘƘŜǊŜ ǿŜǊŜ ǎŜǾŜǊŜ ŘǊƻǳƎƘǘǎ ό{t9LҖ-2) in all stations. The lowest SPEI values were 

calculated in Nazilli 1 and 24 month-ǘƛƳŜ ǎŎŀƭŜΣ ¦ǒŀƪ о ƳƻƴǘƘ-time scale, Dinar 6 month-time scale, 

and Denizli 12 month-time scale. Mann-Kendall trend analysis was performed with annaul total 

precipitation, PET, Di and SPEI values. In terms of precipitaion, no trend was found, however; for PET 

ƛƴ ŀƭƭ ǎǘŀǘƛƻƴΣ ŦƻǊ 5ƛ ƛƴ DǸƴŜȅ ŀƴŘ bŀȊƛƭƭƛ ǎǘŀǘƛƻƴǎ ƛǘ ǿŀǎ ŦƻǳƴŘ ǘƘŀǘ ǘƘŜǊŜ ǿŀǎ ŀ ŘƻǿƴǿŀǊŘ ǘǊŜƴŘ 

όʰҐлΦлрύΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ aŀƴƴ-Kendall Analyses on SPEI values, in the whole basin, 

excluding Dinar station, there were significant downward trends. Also Precipitation, PET, Di and SPEI 

values were transferred to GIS and distribution maps were created according to Inverse Distance 

Weighted (IDW) method. 

Keywords: .ǸȅǸƪ aŜƴŘŜǊŜǎΣ 5ǊƻǳƎht, SPEI, Mann-Kendall, IDW  
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The Effect of Different Cover Materials on the Yield and Soil Moisture with Applying 

Negarim Type Micro-Catchment Water Harvesting Technique into Pistachio 

Orchards 

Abdullah Suat Nacar1  9ƭƛŦ 5ƛŘŜƳ DǸƭƭŜ {ŀƪƛƴ1   aŜǊŀƭ ¢ŀǒ1  ±Ŝƭƛ 5ŜƐƛǊƳŜƴŎƛ1 
Saddam Kalkan1  !ƪƤƴ «ƴ1  

1D!t !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ  ŀƴƭƤǳǊŦŀ 

Abstract 

It is very important to know different cultural measures and compare them for water and moisture 

saving in pistachio orchards in the region where rain is low. The moisture regime and saving should be 

known in the created micro catchment. Marginal areas are used more in agriculture in the World while 

land problem is always increasing. Most of these lands are in the arid and semi-arid zone where non-

uniform rain occurs and the waters are losing with surface flow. Water harvesting is still known the 

best way in the semi-arid areas where tend to arid for protecting soil and water. Pistachio, which is 

one of the most important plant of Southeast Anatolia Region, has two major problems in the growing 

lands; insufficient rain and periodicity. This situation cause yield loss. Therefore, this project is needed. 

When the results of the yield years are considered, applied mulch treatments are concluded as 

expected in terms of utilizing from rain and preservation soil moisture. Four different mulch covers 

applied in the project, more moisture accumulation in the soil according to control treatment, which 

is applied by local farmers, outperformed in terms of yield and growing. 
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Evaluation of Temporal Changes of Evaporative Stress Index Values in Konya Basin 

 4ŀƐƭŀǊ mȊƪŀƴ {ŜȊŜǊ1 Arman Monsizadeh Karimi1 ̧ ǳǎǳŦ 9Ǌǎƻȅ ¸ƤƭŘƤǊƤƳ1 TǎƳŀƛƭ !Ǌŀǎ2  

1Ankara University, Faculty of Agriculture, Department of Agricultural Structures and Irrigation, Ankara 

 2General Directorate of Agricultural Research and Policies, Ankara 

Abstract 

Drought is a natural climate phenomenon which is defined as water scarcity due to temporary 

imbalance of precipitation amount. It can be occur at any time and location. Increasing temperatures 

and decreasing precipitation as a result of recently mentioned global climate change increase the 

frequency and severity of drought events. Drought has got a economic, social and environmental 

aspects. Drought can be effective in very large areas and sometimes even in a whole country. In this 

context, it is different from other meteorological events. Recently, Evaporative Stress Index (ESI) has 

been developed as a new agricultural drought index that works with remotely sensed data and does 

not require any calibration. In this study, the change of ESI values in Konya Basin between 2006 and 

2008 period was evaluated and the severity of agricultural drought in the basin was determined. The 

results showed that this index can be useful in determining the spatial changes of agricultural drought 

in Konya Basin. 

Keywords: Agricultural drought, Remote sensing, Evaporative Stress Index, Konya basin  
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¢ǊŜƴŘ !ƴŀƭȅǎƛǎ ƻŦ aŜǘŜƻǊƻƭƻƎƛŎŀƭ tŀǊŀƳŜǘŜǊǎ ƛƴ 4ǳƪǳǊƻǾŀ wŜƎƛƻƴ 

bƛƎŀǊ !ƴƐƤƴ1                  ±ƻƭƪŀƴ 4ŀǘŀƭƪŀȅŀ1                     aŜǘŜ mȊŦƛŘŀƴŜǊ2 

19ŀǎǘŜǊƴ aŜŘƛǘŜǊǊŀƴŜŀƴ !ƎǊƛŎǳǊǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƤǘǳǘŜΣ !Řŀƴŀ 

2 !ƭŀǘŀ IƻƭǘƤŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƤǘǳŜΣ TœŜƭ 

Abstract 

Climate change is a concept that can be revealed by long-term change of meteorological parameters. 

Long-term changes are extremely important. The aim of this study was to determine the monthly 

ŀǾŜǊŀƎŜ ǘŜƳǇŜǊŀǘǳǊŜΣ ǊŜƭŀǘƛǾŜ ƘǳƳƛŘƛǘȅ ŀƴŘ ǊŀƛƴŦŀƭƭ ƛƴ ǘƘŜ !ŘŀƴŀΣ /ŜȅƘŀƴΣ YŀǊŀƛǎŀƭƤΣ YŀǊŀǘŀǒΣ YƻȊŀƴ ŀƴŘ 

¸ǳƳǳǊǘŀƭƤƪ ǎǘŀǘƛƻƴǎΦ CƻǊ ǘƘƛǎ ǇǳǊǇƻǎŜΣ ƴƻƴ-parametric Mann-Kendall rank correlation test was applied 

to the related stations. When the results obtained in the study were examined, it was observed that 

the average monthly average humidity values ƛƴ !ŘŀƴŀΣ YŀǊŀƛǎŀƭƤΣ YƻȊŀƴ ŀƴŘ ¸ǳƳǳǊǘŀƭƤƪ ǎǘŀǘƛƻƴǎ 

decreased in general and in other stations in the direction of increase. In average temperatures, 

ƛƴŎǊŜŀǎƛƴƎ ǘŜƴŘŜƴŎƛŜǎ ǿŜǊŜ ŘŜǘŜǊƳƛƴŜŘ ŀǘ ƻǘƘŜǊ ǎǘŀǘƛƻƴǎ ŜȄŎŜǇǘ YŀǊŀƛǎŀƭƤ ǎǘŀǘƛƻƴΦ ²ƘŜƴ ǘƘŜ ŀǾŜǊŀƎŜ 

monthly rainfall values were examined, it was determined that there were decreases in all stations in 

February, April, August, September and November. 

Keywords: Adana, Climate change, Temperature, Precipitation, Relative humidity 
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5ŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ !ǾŜǊŀƎŜ ¢ŜƳǇŜǊŀǘǳǊŜǎ ƻŦ !ƴǘŀƭȅŀ ŀƴŘ !ƭŀƴȅŀ {ǘŀǘƛƻƴǎ ōȅ  Ŝƴ 

Method 

aŜǘŜ mȊŦƛŘŀƴŜǊ1  5ǳȅƎǳ  ŀǇƻƭȅƻ ¦œŀƴ2  CŀǘƛƘ ¢ƻǇŀƭƻƐƭǳ 2 

1Alata Horticultural Research Institute, Department of Soil and Water Resources, Mersin 

24ǳƪǳǊƻǾŀ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŀƭ {ǘǊǳŎǘǳǊŜǎ ŀƴŘ LǊǊƛƎŀǘƛƻƴΣ !Řŀƴŀ 

Abstract  

Climate change and global warming can be determined as a result of studies on parameters such as 

temperature, precipitation, evaporation, humidity, sunshine intensity and wind. Of these parameters, 

air temperature and rainfall are generally more important in terms of climate change than other 

parameters. The aim of this study is to determine the average annual temperatures in Antalya and 

!ƭŀƴȅŀΦ CƻǊ ǘƘƛǎ ǇǳǊǇƻǎŜΣ  Ŝƴ ƳŜǘƘƻŘ ǿŀǎ ŀǇǇƭƛŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ŀǾŜǊŀƎŜ ǘŜƳǇŜǊŀǘǳǊŜ Řŀǘŀ ƻŦ оу 

years (1981 - 2018) of Antalya and Alanya stations. When the results obtained in the study were 

examined, the tendency to increase in Alanya and Antalya stations was determined in average 

temperatures. These increases apply to all values. As a result, the increase in average temperatures in 

these regions will affect crop production. 

Keywords: Mediterranen, Trend, Climate change, Mann-Kendall, Temperature 
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Estimate of Reduction Yields Maize and Soy-Bean in Drought Years in the River 

Drava Basin in Croatia 

LǾŀƴ ~ƛƳǳƴƛŏ1, Tanja Likso2Σ tŀƭƳŀ hǊƭƻǾƛŏ-Leko3 

1University of Zagreb, Faculty of Agriculture, Croatia 

2Meteorological and Hydrological Service, Croatia 

3University of Zagreb, Faculty of Mining, Geology and Petroleum Engineering, Croatia 

Abstract 

Maize and soy-bean are very important crops in the nutrition of the population and animals and are 

therefore cultivated on relatively large agricultural areas in Croatia. The goal of this research was to 

determine estimate of reduction yields maize and soy-bean in drought years in the part of Croatia (in 

the river Drava basin) based on the frequency of precipitation occurrence upon 25% (Fa=25%) 

probability. In this study, climatic data from three major climate stations has been used for the period 

мфус  нлмрΦ wŜŦŜǊŜƴŎŜ ŜǾŀǇotranspiration was calculated according Penman-Monteith method, using 

ǘƘŜ ŎƻƳǇǳǘŜǊ ǇǊƻƎǊŀƳ ά/ǊƻǇǿŀǘέΦ 9ŦŦŜŎǘƛǾŜ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ōȅ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜ .ǳǊŜŀǳ 

Reclamation. Soil water balance for each crop was calculated using the Palmer method. Reduction of 

yield was calculated according to Doorenbos and Kassam method. In the river Drava basin is estimated 

reduction of maize in drought years up to 79%, and soy - bean up to 51%. The numerous studies 

pointed the reduction of crop yields, despite the use of standard agricultural technology. This is 

probably consequence of adverse climatic events. 

Keywords: Reduction of yields, climatic events, maize, soy-bean  
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Estimation of Sediment Yield Based on Field Measurements and MUSLE Model in 

Kocadere Watershed 

DǸƭŀȅ ¸ƤƭƳŀȊ1  [ǳǘŦǳƭƭŀƘ !ǊǳƐŀǎƭŀƴ1  DǀȊŜƴ ¸ǸŎŜŜǊƛƳ1 

1International Agricultural Research and Training Center, Izmir 

Abstract 

The geographical location, topography, soil characteristics, favorable geomorphological structure to 

erosion, land use changes and climatic conditions of Turkey, increase soil sensitivity to erosion. 

Therefore, soil erosion and consequent sedimentation are the most important problems that threaten 

our soil and water resources. In this research conducted between the year of 2009-нлмо ƛƴ .ŀƭƤƪŜǎƛǊ-

.ƛƎŀŘƛœ-Kocadere Watershed, it is aimed to determined sediment yield based on the rainfall, runoff 

and suspended sediment measurements in subwatershed. 5 year measurement results covering the 

years 2009-2013 were evaluated in the research. Sediment rating curve of the watershed has been 

derived from flow rate and suspended sediment measured with automatic sediment sampler at the 

subwatershed. With reference to this, annual average sediment yield of subwatershed was 2.11 ton 

ha-1ȅƤƭ-1.  At the same time, in order to estimate of watershed sediment yield, MUSLE (Modified 

Universal Soil Loss Equation) equation was used. Sediment yield estimated by MUSLE for the research 

period was 2.22 ton ha-1ȅƤƭ-1. The applicability of the MUSLE model under watershed conditions was 

tested with sediment data measured in the field during 13 individual events and obtained coefficient 

of determination was 0.92. MUSLE gave better results in predicting sediment yield for high storms. 

Keywords: .ŀƭƤƪŜǎƛǊ-BigadiœΣ ²ŀǘŜǊǎƘŜŘΣ {ƻƛƭ ŜǊƻǎƛƻƴΣ {ŜŘƛƳŜƴǘ ȅƛŜƭŘΣ a¦{[9  
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Determination of Suspensed Sediment Movement Caused by Melted Snow 

hƐǳȊ 5ŜƳƛǊƪƤǊŀƴ1   ¸ŀƪǳǇ YǀǒƪŜǊ1  TƭƪƴǳǊ /ŜōŜŎƛ1  Hicrettin Cebel2 
 hƐǳȊ .ŀǒƪŀƴ3    aǳǎǘŀŦŀ mȊƪŀȅŀ4 

1Soil Fertilizer and Water Resources Central Research Institute, Ankara 

2Soil Fertilizer and Water Resources Central Research Institute (Retired), Ankara  

3Siirt University, Siirt 

4General Directorate of State Hydrolic Works 

Abstract 

In this study, the amount and kind of sediment (sand, clay, silt) coming from the basin area and the 

amount of soil removed from the surface after erosive rainfall and melted snow was determined in the 

YŀǊŀƴƭƤƪŘŜǊŜ .ŀǎƛƴΣ ǿƘƛŎƘ ƛǎ ƛƴ LƭƎŀȊ aƻǳƴǘŀƛƴ bŀǘƛƻƴŀl Park. US.DH-48 type sampling instruments 

conforming to international standards have been used to take suspended sediment load samples from 

the stream section. As a result of the analysis made according to the filtration method, the highest 

amount of sediment was determined as 58.21 tons day-1 on 09.04.2016 with 1.710 m3 s-1 of current 

runoff. The average amount of sediment in the basin 1891.124 tons year-1, and it was determined that 

889.947 tons of this amount was in the snow melting period. The amount of sediment coming from 

the unit area was calculated as 0.67 ton ha-мȅŜŀǊΦ !ƭǘƘƻǳƎƘ ǘƘŜ YŀǊŀƴƭƤƪŘŜǊŜ .ŀǎƛƴ Ƙŀǎ ŀ осΦф҈ 

gradient, the basin sediment yield is found to be quite low.  

Keywords: {ŜŘƛƳŜƴǘ ȅƛŜƭŘΣ {ƴƻǿ ƳŜƭǘΣ LƭƎŀȊΣ YŀǊŀƴƭƤƪŘŜǊŜ 
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Investigation of Changes in Crop Pattern in Manisa Akselendi Plain under the Effect 

of Wind Erosion 

YŜȊōŀƴ  ŀƘƛƴ ¢ŀȅǎǳƴ1  Alaettin Taysun2 

1International Agricultural Research and Training Center, Izmir 

2Ege University Faculty of Agriculture Department of Soil Science and tƭŀƴǘ bǳǘǊƛǘƛƻƴ όwŜǘƛǊŜŘύΣ TȊƳƛǊ  

Abstract 

The Manisa Akselendi Plain in the Gediz Watershed contains interesting features in terms of the 

influence of wind erosion as well as the conversion of wetlands to agriculture. In recent years, there 

have been positive changes in the agricultural activities in the lands exposed to the accumulation of 

wind carried sediments and covered by sand dunes. Especially the widespread use of drip irrigation in 

these areas is quite remarkable. In this study carried out between 2014-2018, villages with partially or 

completely lands in the polygon area representing the Manisa Akselendi Plain were examined. It is 

aimed to examine the changes in agricultural crop pattern in these villages. Agricultural structure 

graphs of the villages were created by using the Farmer Registration System (FRS) cultivated area data 

between 2003 and 2017 and the changes in the 15-year crop pattern were examined. It was 

determined that instead of cotton with high plant water consumption in the plain, the production 

areas of drop irrigation vineyards, tomatoes, peppers and olives increased. In 2017, 43 crops were 

grown in this area and the main crops were respectively grapes, cotton, maize, olives, tomatoes, 

ǿƘŜŀǘΣ ǇŜǇǇŜǊΦ Lƴ !ƪœŜǒƳŜΣ !ƪǎŜƭŜƴŘƛΣ .ŜȅƻōŀΣ wŀƘƳƛȅŜΣ YǳƳƪǳȅǳŎŀƪΣ YŀȅŀŀƭǘƤΣ IŀŎƤōŀǒǘŀƴƭŀǊΣ 

tƤƴŀǊŎƤƪΣ {ŀǊƤœŀƭƤ ŀƴŘ ¢ƛȅŜƴƭƛΣ Ŏƻǘǘƻƴ ŀǊŜŀǎ ƘŀǾŜ ŘŜŎƭƛƴŜŘ ƻǾŜǊ ǘƛƳŜΣ ōǳǘ ǘƘŜ ǎƛƎƴƛŦƛŎŀƴǘ ƛƴŎǊŜŀǎŜ ƛƴ 

ƎǊŀǇŜǎ ƻǊ ƻƭƛǾŜǎ ƛǎ ǉǳƛǘŜ ǊŜƳŀǊƪŀōƭŜΦ Lƴ ǘƘŜ ǾƛƭƭŀƎŜǎ ǎǳŎƘ ŀǎ !ƪœŜǒƳŜΣ 5ŜȅƴŜƪƭŜǊΣ IŀŎƤōŀǒǘŀƴƭŀǊΣ 

YŀȅŀŀƭǘƤΣ YǳƭŀƪǎƤȊƭŀǊΣ tƤƴŀǊŎƤƪΣ wŀƘƳƛȅŜΣ {ŀǊƤœŀƭƤΣ .Ŝȅƻōŀ ŀƴŘ ¢ƛȅŜƴƭƛΣ ǿƘƛŎƘ ƘŀǾŜ Ƴƻǳƴǘŀƛƴƻǳǎ ŀƴŘ 

hillside lands, grape, olive, pepper, tomato, almond, melon production has come to prominence. It was 

determined that the production of grapes as well as maize, tomato, pepper and Cotton continued in 

ǘƘŜ Ŧƭŀǘ ŀƴŘ ǎƭƛƎƘǘƭȅ ǎƭƻǇƛƴƎ ǾƛƭƭŀƎŜǎ ǎǳŎƘ ŀǎ YǳƳƪǳȅǳŎŀƪΣ aƻǊŀƭƤƭŀǊΣ {ŀȊƻōŀΣ !ƪǎŜƭŜƴŘƛΦ 

Keywords: Crop pattern change, Drip irrigation, Dunes, Farmer registration system, Akselendi plain 
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Monitoring Temporal Changes in Land Use/ Land Cover in Manisa Akselendi Plain 

using Remote Sensing and Geographic Information System 

YŜȊōŀƴ  ŀƘƛƴ ¢ŀȅǎǳƴ1  Alaettin Taysun2 

1International Agricultural Research and Training Center, Izmir 

2Ege University Faculty of Agriculture Department ƻŦ {ƻƛƭ {ŎƛŜƴŎŜ ŀƴŘ tƭŀƴǘ bǳǘǊƛǘƛƻƴ όwŜǘƛǊŜŘύΣ TȊƳƛǊ  

Abstract 

!ƪǎŜƭŜƴŘƛ tƭŀƛƴ ƛǎ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ŘƛǎǘǊƛŎǘǎ ƻŦ !ƪƘƛǎŀǊΣ DǀƭƳŀǊƳŀǊŀ ŀƴŘ {ŀǊǳƘŀƴƭƤ ƻŦ aŀƴƛǎŀ tǊƻǾƛƴŎŜΦ 

Because of wind erosion in plain dune movements occurred. Cases related to wind erosion and 

deposition occupy a large area in the plain. At the same time, severe wetland destruction has occurred. 

Improper intense agricultural practices caused significant environmental damages. The study was 

conducted between 2014-2018 in order to determine the temporal changes in land use/cover in the 

ŀǊŜŀΦ мфур [ŀƴŘǎŀǘ р¢aΣ нлмс DǀƪǘǸǊƪ-2 satellite images and various cartographic material were used. 

CORINE land use / cover maps of 1985 and 2016 were created by using remote sensing and 

geographical information system techniques. Maximum like hood method was used for the land use 

/cover classification of 1985 and object-based classification method was used for 2016. Compared to 

1985 and 2016 maps, artificial areas increased from 4.40% to 5.18%, agricultural areas increased from 

45.33% to 74.88%, while natural and semi-natural areas decreased from 22.85% to 5.92%, and open 

spaces with little or no vegetation decreased from 14.39% to 6.16%. It is also quite noteworthy that 

the open sand areas have decreased from 5.80% to 0.83%. In this process, the areas that are belong 

to state with high dune activity were controlled by afforestation studies. The reduction of wetlands 

from 7.13% to 0.00% confirms wetland destruction. Rahmiye Lake and Akselendi Lake has been 

disappeŀǊŜŘ ŘǳŜ ǘƻ ŘǊȅƛƴƎΦ 9ƐǊƛƎǀƭ όYǳƳƪǳȅǳŎŀƪ [ŀƪŜύ ǿƘƛŎƘ ƛǎ ŀ ǎǇǊƛƴƎ ǳǾŀƭŀ Ƙŀǎ ŎƻƳǇƭŜǘŜƭȅ 

ŘƛǎŀǇǇŜŀǊŜŘ ŘǳŜ ǘƻ ŜȄŎŜǎǎƛǾŜ ǿŀǘŜǊ ǳǎŜ ŦƻǊ ŘǊƛƴƪƛƴƎ ŀƴŘ ƛǊǊƛƎŀǘƛƻƴΦ tƤƴŀǊŎƤƪ {ǿŀƳǇΣ {ŀǊƤœŀƭƤ {ǿŀƳǇΣ 

LƭƤŎŀǎǳ {ǿŀƳǇΣ !ƪǎŜƭŜƴŘƛ aŀǊǎƘ ŜǘŎΦ Ƴŀƴȅ ǿŜǘƭŀƴŘǎ ŀƴŘ ǎŜƳƛ-wetlands have also disappeared. As a 

result, it has been determined that some land use/cover classes in the plain have changed significantly 

during the 31-year period. 

Keywords: CORINE, Land use/cover, Change detection, Wind erosion, Wetlands  
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Formation of Sand Dunes, [ŀƪŜǎ ŀƴŘ ²ŜǘƭŀƴŘǎ ƛƴ ¦ǇǇŜǊ YǳƳœŀȅ tƭŀƛƴ ŀƴŘ Lǘǎ 

Current Status 

Alaettin Taysun1   YŜȊōŀƴ  ŀƘƛƴ ¢ŀȅǎǳƴ2 

19ƎŜ ¦ƴƛǾŜǊǎƛǘȅ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ {ƻƛƭ {ŎƛŜƴŎŜ ŀƴŘ tƭŀƴǘ bǳǘǊƛǘƛƻƴ όwŜǘƛǊŜŘύΣ TȊƳƛǊ  

2International Agricultural Research and Training Center, Izmir 

Abstract 

!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƭŀƴŘ ǎǳǊǾŜȅǎ ŀƴŘ ǊŜǎŜŀǊŎƘŜǎ ǿŜ ƘŀǾŜ ŎƻƴŘǳŎǘŜŘ ǎƛƴŎŜ мфтп ƛƴ ¦ǇǇŜǊ YǳƳœŀȅ tƭŀƛƴ 

and its surrounding areas, small active faults, sediments carried by rivers, wind carried sediments and 

sand dunes formed as a result of this formation have been effective in the formation of surface shapes. 

YŀǊǎǘƛŦƛŎŀǘƛƻƴ ƛƴ ǘƘŜ Ǉƭŀƛƴ ƛǎ ǾŜǊȅ ŜŦŦŜŎǘƛǾŜΦ ¢ƘŜǊŜ ŀǊŜ Ƴŀƴȅ ŘƻƭƛƴŜ ŀƴŘ ǳǾŀƭŀΦ hƴŜ ƻŦ ǘƘŜǎŜ ƛǎ ǘƘŜ 9ƐǊƛƎǀƭ 

όYǳƳƪǳȅǳŎŀƪ [ŀƪŜύΣ ǿƘƛŎƘ ƛǎ ŀ ǎǇǊƛƴƎ ǳǾŀƭŀΦ .ŜŎŀǳǎŜ ƻŦ YǳƳœŀȅϥǎ ŎŀǇǘǳǊŜ ƻŦ DǀǊŘŜǎ {ǘǊŜŀƳΣ aŀǊƳŀǊŀ 

Lake and Selendi Lake, which are embankment lakes, were formed. Both the tectonic and embankment 

lake formation are effective together at the Rahmiye lake formation. The plain, was an old lake, is filled 

ǿƛǘƘ ǎŜŘƛƳŜƴǘǎ ŦƻƭƭƻǿƛƴƎ ŦǊƻƳ ǘƘŜ YǳƳœŀȅ {ǘǊŜŀƳ ŀŦǘŜǊ ǘƘŜ ŎŀǇǘǳǊƛƴƎ ƻŦ DǀǊŘŜǎ ōŜŘ ŀƴŘ ǘƘŜ 

ǎŜŘƛƳŜƴǘǎ ǘƘŀǘ ŀǊŜ ŦƻƭƭƻǿƛƴƎ ōȅ ǘƘŜ ǎƛŘŜ ŎǊŜŜƪǎΦ ¢ƘŜ ¦ǇǇŜǊ YǳƳœŀȅ tƭŀƛƴ Ƙŀǎ ōŜŎƻƳŜ ŀ ǿŜǘƭŀƴŘ ŀƴŘ 

semi-wetland paradise with many lakes and swamps. In addition to the lakes mentioned above, many 

wetlands and semi-wetlands ƘŀǾŜ ōŜŜƴ ŦƻǊƳŜŘΣ ƛƴŎƭǳŘƛƴƎ {ŀǊƤœŀƭƤ {ǿŀƳǇΣ tƤƴŀǊŎƤƪ {ǿŀƳǇΣ {ŜƭŜƴŘƛ 

Marsh and Dana Marsh. At the present all lakes and wetlands were dried, and a very important part 

was transformed to agriculture in this area. Since the dominant texture is sandy in the KǳƳœŀȅ tƭŀƛƴ 

and spread over large areas, sand dunes formed by easily with the effect of strong winds. Dune 

movements spread over large areas are formed in three generations. The surface of all of the dunes 

has been stabilized by the development of agricultural techniques (drip irrigation, etc.), afforestation 

and other sand dune stability works. In addition, one of the most beautiful examples of dune-farming. 

However, some sand dunes in the near Kumtepe continue to their activity.  

Keywords: Wetlands, Karst, Capture, Dune afforestation, Dune farming  
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Wheat Simulation Using Aqua Crop Model in Precision Agriculture 

Nicholas Dercas   N. Dalezios   E. Evangelou   S. Stamatiadis    

A. Glambedakis G. Madonanakis   N. Tserlikakis  

Abstract  

The objective of this article is to perform a simulation of the wheat production. With this model will 

have the possibility to preview the development and the yield under different cultivation practices. 

The model will be an efficient tool in order to advice the farmers to improve their practices. In the plain 

of Thessaly an experimental field was established in the framework of FATIMA project, in order to 

evaluate the performance of a variable rate application (VRA) system for Nitrogen application. The 

field had a non-regular topography (there is an upper zone, a lower zone and a middle sloppy zone). 

This specific topography creates different soil conditions in the various zones of the field. In order to 

evaluate the capability of VRA, it was selected to adapt the application rate under various conditions.  

Along the cultivation period the soil moisture at 30 cm was recorded using portable data logger (twice 

per week). In every zone a soil profile (at least) was recorded using sensors up to 90cm. The data from 

the soil moisture sensors, the rainfalls and the irrigation doses applied using supplementary irrigation 

allowed us to evaluate the water balance in the field scale. 

Keywords: Wheat, Cultivation practices, Aqua Crop model 
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The Development of a Low-Cost UAV-Based Image Acquisition System and The 

Procedure for Capturing Data in Precision Agriculture 

!ǊƛŦ .ŜƘƛœ ¢Ŝƪƛƴ1  Marco Fornale2 

1Ege University, Faculty of Agriculture, Dept. of Agricultural Engineering & Technology 

2Agricultural Uav Srl 

Abstract 

Remote sensing is a method of monitoring the natural heterogeneity of vegetation. Although satellite-

ōŀǎŜŘ ǊŜƳƻǘŜ ǎŜƴǎƛƴƎ Ƙŀǎ ōŜŜƴ ŀ ǇƻǇǳƭŀǊ ƳŜǘƘƻŘ ŦƻǊ ƳƻƴƛǘƻǊƛƴƎ ǘƘŜ ŜŀǊǘƘΩǎ ǎǳǊŦŀŎŜΣ it has several 

drawbacks, such as the orbital period, unattended capture, and investment cost. On the other hand, 

an unmanned air vehicle (UAV) is more flexible in terms of deployment, monitoring a small area, and 

being easy to obtain at a low cost. From this point of view, the goal of this research was to develop a 

low cost and easy to implement technical solution for mapping spatial heterogeneity and research its 

relationship with plant conditions. The intention was to develop a cycling process starting with a UAV-

based image-capturing tool for an easy and reasonable production of a normalized difference 

vegetation index (NDVI) and the resulting prescription maps, especially of vineyards. The main parts of 

this image acquisition system were the UAV and modified digital cameras purchased from the store. 

Two different fixed-winged UAVs were built for this study based on commercial airplane models and 

used open source autopilot. Two small digital cameras (Nikon and Canon) were tested for capturing 

the images. These were modified to capture electromagnetic energy ranging from 380 nm to 1100 nm. 

Camera calibration tests were conducted and a UAV-based image acquisition system was successfully 

developed. In the next step, future field tests will be conducted to assess the practical usage of running 

the cycling process. 

Keywords: Smart agriculture, Viticulture, Variable rate application 
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Comparison of Unmanned Air Vehicle and Sentinel 2 Images for Sunflower Plants  

Emre Tunca1   9ȅǸǇ {ŜƭƛƳ Yǀƪǎŀƭ1   {ŀƪƛƴŜ 4Ŝǘƛƴ1 
1hƴŘƻƪǳȊ aŀȅƤǎ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŀƭ {ǘǊǳŎǘǳǊŜǎ ŀƴŘ LǊǊƛƎŀǘƛƻƴΣ {ŀƳǎǳƴ 

Abstract 

Remote sensing is one of the most efficient technique that uses for vegetation monitoring during 

growing period. With the advancement of the technology, using of Unmanned Air Vehicle (UAV) was 

started in the agriculture and it has become an important alternative to satellite platforms. But UAV 

platforms must be evaluated both technical and scientific for decision support tool in agriculture. The 

aim of this study, comparison of vegetation index that acquired from UAV and Satellite images. Scope 

of work, 6 UAV flights was carried out in different date in between July and August 2017 and Sentinel 

2 satellite images were acquired in same or 1-2 days before or after. As a result of this study, a 

significant correlation was found between vegetation index that belong to UAV and satellite images. 

Accordingly, obtaining spatial and temporal resolution images by using UAV platforms can be 

considered as an important alternative to satellite systems as a decision support tools in agriculture. 

Keywords: UAV, Sentinel 2, NDVI, Sunflower, Multispectral 
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Application of Modern Data Science Techniques in Determination of Ideal Parcel 

Size and Number in Land Consolidation Projects 

mƴŘŜǊ YŀǊŀƎǀȊ1   TōǊŀƘƛƳ .ǳǊŀƪ ¸ŜǒƛƭƻƐƭǳ1   DǸƭƘŀƴ 4Ŝǘƛƴ {ǀƴƳŜȊ1 
Mehmet Niyazi Yazar1  

1General Directorate of State Hydrolic Works 

Abstract  

Most of today's data has become much more intense with spatial/geographical besides tabular 

attributes. Land Consolidation data should be handled simultaneously with relational integrity of 

geographical and tabular data. Moreover, hand, trends and developments in data science has enabled 

the diversification and the ability of the tools in the processing, visualization and interpretation of the 

data, and has led many researchers to carry the studies of their field to this media. Analyzing Land 

Consolidation input data before the implementation of the project and evaluating the findings can 

provide important information that will shape the design of the project. Accordingly, a decision support 

opportunity can be provided for the optimization of the objectives of the consolidation project. In this 

study, geographical data components and ownership data of the parcels within the scope of land 

consolidation project have been tried to be evaluated together by the usage of modern data science 

techniques, and some metrics those should be targeted after a high-quality land consolidation 

implementation have been tried to be put forward in a more concrete manner. It is aimed to make the 

expected results of Land Consolidation projects more measurable and to provide better design for the 

reallotment plans by implementing a decision support mechanism included in the form of 

Geographical Information Systems (GIS) plug-ins. 
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Estimation of Leaf Chlorophyll Content in Eggplant by Soft Computing Techniques 

Bilal Cemek1   !ǎƭƤƘŀƴ /ŀƴǘǸǊƪ2   aŜƘƳŜǘ ¢ŀǒŀƴ2  {ŜǾŘŀ ¢ŀǒŀƴ1  

1hƴŘƻƪǳȊ aŀȅƤǎ ¦ƴƛǾŜǊǎƛǘȅΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊal structure and Irrigation, Samsun 

2Karadeniz Agricultural Research Institute, Samsun 

Abstract  

Chlorophyll is the main photosynthetic pigment found in typical green leaves that play an important 

role in carbon assimilation. Measurements and estimates of chlorophyll content are considered a 

significant indicator of plant health, including nitrogen deficiency, water stress, and certain diseases. 

In this study, the chlorophyll content of eggplant grown in different water deficit applications was 

estimated with two different artificial intelligence applications. In the modeling of total chlorophyll of 

eggplant with artificial intelligence applications, input data are number of days after planting (DSGS), 

the canopy-air temperature (Tc; oC), cumulative solar radiation (CRs; MJm-2day-1) and cumulative 

growth degree day (CDDD) data. used. In the determination of total chlorophyll value of eggplant plant, 

artificial neural network models were established for chlorophyll estimation in two different network 

structures according to combinations of 3 different years. In 2017 and 2016, the best results were 

obtained in the 3-5-1 network. The statistical performance criteria for the test years, the coefficient of 

determination (r2) was 0.978 and 0.995, and the root mean square eror (RMSE) was 0.426 0.455, 

respectively. Using four inputs in the determination of chlorophyll with fuzzy artificial neural networks, 

the model showed the highest performance in gauss (r2: 0.98) function type with the highest number 

of 3 * 3 * 3 * 3 functions in both education and test data set. Artificial intelligence techniques have 

been shown to be highly effective on the prediction of chlorophyll content of eggplant. 

Keywords: Eggplant, Chlorophyll, Artificial intelligence, Fuzzy logic 
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Monitoring Pollen Count Using Satellite Observations in East Coast of the United 

States 

Muraǘ 4ŀƐŀǘŀȅ YŜœŜŎƛ1   Xiaoyang Zhang2  

1International Agricultural Research and Training Center, Izmir 

2South Dakota State University 

Abstract 

Pollen exposure is associated with allergic diseases such as asthma and seasonal allergic rhinitis (hay 

fever), and also, it is closely related to agricultural activities. The intensity and frequency of the pollen 

exposures can be easily affected either positively or negatively by many factors such as climate, 

vegetation, and topography, which are difficult to predict in large scales. It is an urgent need to develop 

models or systems for predicting pollen events at large scales and providing early warning to prevent 

pollen effects on people. Unlike manual pollen counting at local sites, remote sensing facilitates the 

pollen estimates at large scales with temporally and spatially distributed observations, which 

significantly reduces the time and labor costs. With remotely sensed observations, Artificial Neural 

Network (ANN) helps us fill the gaps in understanding of the relationships between environmental 

variables and pollen concentration. At this point, I investigated pollen exposures estimates via satellite 

observations in the states of East Coast United States with long-term data. This region is highly 

populated with a population of 104 million. To predict pollen concentration using environmental 

variables which are land surface tempeture (LST), precipitation and enhanced vegetation index 2 

(EVI2), an ANN was performed. The results showed that strong correlations existed between pollen 

counts and environmental variables, except for precipitation in some locations. The validation analysis 

using regression models revealed strongly significant relationships between the observed and 

predicted pollen concentrations obtained for long-term data. The R squares (R2), were between 0.5 

and 0.89, but most of the results were higher than 0.63 which is very useful results for environmental 

analysis. Moreover, results demonstrated that ANN is a suitable tool for complicated statistical analysis 

and EVI2 combining with LST and precipitation is a reliable predictor of pollen variation.  

Keywords: Pollen Count, Artificial Neural Network, Remote Sensing Data, EVI2  
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Program R in Soil and Water Resources Protection 

Milena Lakicevic1 

1University of Novi Sad, Serbia 

Abstract  

Programming language R is widely used in environmental science in the past decade. This paper offers 

an overview of some of main possibilities and strengths of R application in soil and water protection. 

The specific topics that are covered are related to mapping, spatial analysis and application of multi-

criteria methods in R. In order to demonstrate the application of R, several case study examples from 

Serbia have been shown. These examples are related to mapping of water quality in the cities in Serbia, 

spatial analysis of soil erosion processes on the territory of Serbia and the process of selecting the 

optimal irrigation system by application of AHP (Analytic Hierarchy Process), as one of the most 

commonly used multi-criteria method. The paper provided an insight to the R packages that are used 

in solving above listed tasks, and explains how they can be applied in future research. 

Keywords: R programming language, Water conservation, Soil conservation, Computer tools 
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The Effect of Some Parameters on the Use of Photovoltaics in the Internal 

Mechanization in Agricultural Holdings 

M. Emin Bilgili1  
15ƻƐǳ !ƪŘŜƴƛȊ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ !Řŀƴŀ 
Abstract  

Countering the need of electrical energy in the internal mechanization of agricultural enterprises with 

photovoltaic batteries has been evaluated in this study. A one-Řŀȅ ŜƴŜǊƎȅ άŘŜƳŀƴŘ ƳŀƴŀƎŜƳŜƴǘέ Ƙŀǎ 

been identified to manage the operating demand for electricity. The study carried out for this purpose 

indicated that energy consumption was realized at a maximum of 9 different points per day in animal 

shelters. It was observed that 6 activities consumed electrical energy together or sequentially during 

the day and that these activities were concentrated between 0600-1000 hours and 1400-1900 hours 

during the day. Work flow charts and schedules suitable for energy consumption behavior were 

ŘŜǾŜƭƻǇŜŘ ƛƴ ǘƘŜ ǎǘǳŘȅ ŦƻǊ ǘƘŜ ŜƴǘŜǊǇǊƛǎŜǎ ǿƛǘƘ ǘƘŜ Ψ5ŜƳŀƴŘ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳΩ ǘƘŀǘ ǿŀǎ ǇǊŜǇŀǊŜŘ 

in accordance with these data. A comparison of the Electrical Power Demand Management System of 

the designed enterprise with those of some other sectors was carried out. Furthermore, some 

environmental factors such as occupational safety risk, increased temperature and carbon dioxide 

(CO2) emission reduction in PV-roof systems have been evaluated. Depending on the activity in 

agricultural production, the electrical energy consumption of the enterprise was examined, the effects 

of the energy resources to counter the needs of the enterprise were determined and a techno-

economic analysis was conducted. Data was obtained for such studies by determining the effect of 

some parameters in the use of photovoltaics in the internal mechanization of agricultural enterprises. 

Keywords: Environment, Electrical energy, Economy, Photovoltaic, Demand management, Agricultural 

enterprise 
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Determination Change Residues Bioenergy Potential of Commonly Cultivaded 

Products in Turkey 

Mahmut Polat1 

1Transitional Zone Agricultural Research Institute, Eskisehir 

Abstract  

In general, biomass contains organic materials that can be burned as fuel. Usually the biomass 

materials measured by dry weight. Bioenergy is energy derived from biomass as a result of 

incineration. Biomass is agricultural wastes or residues that are the raw material of agricultural origin. 

In this study, the agricultural production data year of 2001 and 2018 were used for common six species; 

wheat, barley, sunflower, maize, cotton and sugar beet which have most cultivation area of Turkey.  

The amount of dry matter of agricultural residues was calculated arround 10 906 331.9 tonnes in terms 

Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ƘŀǾŜ ƻŦ Ƥǘ ƛƴ ¢ǳǊƪŜȅΣ нллмΦ ¢ƘŜ ŀƳƻǳƴǘ ƻŦ ōƛƻŜƴŜǊƎȅ Ǉƻǘŀƴǘƛŀƭ ƻŦ ǘƘƛǎ ŘǊȅ ƳŀǘǘŜǊ ƛǎ 

determined to be about 53 493.863 GWh.  In the same way, the amount of dry matter of agricultural 

residues was calculated arround 14 009 147.85 tonnes in ǘŜǊƳǎ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ƘŀǾŜ ƻŦ Ƥǘ ƛƴ ¢ǳǊƪŜȅΣ 

2018. The amount of bioenergy potantial of this dry matter is determined to be about 67 984 MWh. 

The change for this 18 years period is approximately 27%. 

Keywords: Turkey, Biomass, Bioenergy, Agricultural waste, Calorific values 
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Determination of Energy Use Efficiency in Peach Farming (P. Persica) 

{ŜǊǾŜǘ {ŀƳƛ TǇŜƪ1 

1TƴŜƎǀƭ 5ƛǊŜŎǘƻǊŀǘŜ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ ŀƴŘ CƻǊŜǎǘǊȅΣ .ǳǊǎŀ 

Abstract  

Energy, which constitutes the acceleration of the agricultural cycle, is an essential tool that contributes 

to the shaping of agricultural production with its components and to the country and producer 

ŜŎƻƴƻƳȅΦ ¢Ƙƛǎ ǊŜǎŜŀǊŎƘ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ TƴŜƎǀƭΣ .ǳǊǎa, which is the center of peach in terms of 

ecological characteristics, and it is aimed to reveal the energy efficiency with all lines. The survey data 

of 330 peach producers determined by simple random sampling method in the production season of 

2018-2019 were evaluated and the energy components of the inputs and the relationships between 

them were statistically analyzed. According to the data results evaluated, the total energy input is 

128574.64 Mj ha -1. Among the energy inputs, machinery production, including tillage, tools and 

materials, drip irrigation system production energies is 30.24 % and chemical fertilizer is 28.30% which 

are high rates. Other inputs accounted for 41.44 %. The total energy output is 102169.56 Mj ha -1. 

Biomass (peach tree, stone, pruning chambers) accounted for 56.28 % of the energy output and fruit 

output accounted for 43.70 %. Energy use efficiency 0.79 Mj ha -1, clear energy gain, -26405,08 Mj ha 

-1 and drip irrigation system production energy was calculated as 948.27 Mj ha-1. Indirect energy was 

calculated as 37.40 %, non-renewable energy 33.33 %, renewable energy 18.28 % and direct energy 

10.96%. The statistical analysis results showed that there is a strong positive correlation between 

renewable energy and direct energy (r = 0.954).  

Keywords: .ƛƻƳŀǎǎΣ 5ǊƛǇ ƛǊǊƛƎŀǘƛƻƴΣ TƴŜƎǀƭΣ wŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ 

  



6th Congress on Soil & Water Resources with International Participation  

 

157 
 

Investigation of Different Soil Tillage Methods in the GAP Region in Terms of Wheat 

and Maize Rotation 

!ƘƳŜǘ 4ƤƪƳŀƴ1  Tali Monis1   A.Suat Nacar1  Yasemin Vurarak2  

1GAP Agricultural wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ  ŀƴƭƤǳǊŦŀ 

25ƻƐǳ !ƪŘŜƴƛȊ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ !Řŀƴŀ 

Abstract 

The increasing cost of energy and the increased erosion caused by intensive tillage have led farmers 

and researchers to alternative tillage methods. In this context, in this study conducted between 2010 

and 2015 in the GAP Region, protective soil tillage methods that could be an alternative to traditional 

tillage were tried to be developed and adapted within the alternation system depending on the climate 

and soil conditions of the GAP Region. As a result of the research; According to the data of five years, 

yield values of wheat ranged between 5594 - 6300 kg/ha. In terms of fuel consumption, the highest 

value was obtained from traditional sowing subject with 56.99 lt /ha and the lowest value was obtained 

from main crop and second crop without soil cultivation with 15.97 lt / ha. According to five-year data, 

yield values of maize ranged from 6 975.4 to 11743.2 kg/ha. In terms of fuel consumption, the highest 

value was obtained from conventional sowing subject with 61.05 lt/ha, and the lowest value was 

obtained from direct sowing subject to stubble without cultivation.  

Keywords: GAP Region, Direct mulch sowing, Wheat, Corn 
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Effect of Different Compression Pressures Applied to Seed Bed in Direct Seedling for 

Main Crop Soybean 

M. Emin Bilgili1   Orhan Kara2 

15ƻƐǳ !ƪŘŜƴƛȊ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ !Řŀƴŀ 

2Alata Hoticultural Research Institute, Soil and Water Location, Tarsus 

Abstract 

The development of sustainable agriculture and conservation tillage/seeding systems is essential for 

preservation of natural sources, decontamination of environment deterioration and pollution. No-

tillage is one of conservation tillage systems. Therefore, its necessity for farmers because of low fuel 

consumption is gradually increasing. In this study, soybean planted by pneumatic precision planter on 

ridge in stubble after harvesting of wheat sown on ridge. The sowing problems (no contact beetween 

seed and soil) that result from stubble density and no-tillage was aimed to be to solved. For this, sweep 

row cleaner, soil and residue cutting component and furrow opener was arrangemet on a planter. In 

addition, the pressure load to be applied by the press wheels, which will increase the germination rate 

and provide soil-seed contact was found. Four different down forces (150-600 N) was applied to find 

suitable firming force on the press wheel. No-tillage and control methods was compared in terms of 

soil moisture, bulk density, penetration resistance and plant growth parameters (emergence, 

emergence rate index, mean emergence dates, maturation date numbers and yield). The highest 

penetration resistance at 0-10 cm depth was determined as P4 compressive load (1.87 Mpa) and the 

lowest penetration resistance at P1 compressive load (1.83 Mpa). Penetration resistance at 10-20 and 

20-30 cm depth varied between 1.78-1.93 Mpa and 2.9-3 Mpa. The highest fuel consumption was 

determined as P4 compressive load (1.09 L da-1) and teh lowest fuel consumption at P1 compressive 

load (0.92 L da-1). The percentage of emerged seedling was varied from 76.44% to 80.19%, while grain 

yield was varied between 210.58 kg da-1 and 238.42 kg da-1. Different pressure load aplications have 

been positive result in terms of some parameters in direct (no-tillage) soybean cultivation.  

Keywords: {ŜŜŘ ōŜŘΣ 5ƛǊŜŎǘ ǎŜŜŘƭƛƴƎΣ /ƻƳǇǊŜǎǎƛƻƴ ǇǊŜǎǎǳǊŜΣ aŀƛƴ ŎǊƻǇ ǎƻȅōŜŀƴΣ 4ǳƪǳǊƻǾŀ 
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Determining Energy and Utilization Efficiency of Different Tillage Methods on 

Cotton Cultivation 

Tuncay Topdemir1    aΦ .ǸƭŜƴǘ /ƻǒƪǳƴ2  

1International Agricultural Research and Training Center 

2Adnan Menderes University, Department of Biosystem Engineering 

Abstract 

By carrying out energy and cost analyses on different agricultural practices applied in cotton 

cultivation, energy equivalence of inputs per unit area, energy efficiency of the crop, total costs and 

profit have been calculated. This data has been acquired from the experimental plots with three 

repetitions on four different methods. The highest energy input is 15,545 MJ ha-1 in Traditional Tillage, 

while the lowest is 13,564 MJ ha-м ƛƴ 5ƛǊŜŎǘ 5ǊƛƭƭƛƴƎΦ ²ƘŜƴ ŜƴŜǊƎȅ ƻǳǘǇǳǘǎ ŎƻƳǇŀǊŜŘΣ ƛǘΩǎ ōŜŜƴ 

understood that the highest energy output is in Traditional Tillage which has the highest yield and the 

lowest energy output is in Direct Drilling, which has the lowest yield. According to the experiments the 

highest energy ratio is 4.38 in Traditional Tillage, followed by Reduced Tillage 2 with the ratio of 3.99 

and Direct Drilling with the ratio of 3.93. The lowest energy ratio is found in Reduced Tillage 1 with the 

ratio of 3.72. This study shows that in order to increase energy efficiency, first it is imperative to reduce 

the inputs and increase agricultural machinery in agricultural production.  

Keywords: Energy input-output analysis, Cotton production, Cost analysis, Energy efficiency 
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Assessment Advantages and Disadvantages of Double Cropping Systems in Cotton 

¦ƐǳǊ 4ŀƪŀƭƻƐǳƭƭŀǊƤ1  mȊƎǸǊ ¢ŀǘŀǊ1 

19ƎŜ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ CƛŜƭŘ /ǊƻǇǎΣ TȊƳƛǊ 

Abstract  

Climate change have a significant effect on agriculture in our country as well as in all over the world. 

Negative effects of climate change such as increasing temperature, decreasing water sources and 

uneven precipitation regimes have limited to agricultural area significantly. Thus, it was predicted that 

competition between agricultural products in terms of growing areas would arise in the next years. 

Assessment of relay strip intercropping and second cropping methods - that make possible to cultivate 

of cotton which is one of the strategic plants for our country with wheat which is most important food 

plant in the same year ς is important. In our country, cotton is cultivated as second crop in most of the 

cotton region. Furthermore, in China, cotton is cultivated in huge areas by relay strip intercropping 

methods, but our country is not familiar to this method yet. In this review, practicality, environmental 

impact and profitability  of these methods which are alternative between each other were examined. 

Previous studies suggested that cotton yields of double cropping systems were decreasing about 21-

46% in comparison to monoculture cotton. On the contrary, it is observed that total output of double 

cropping system is 16,9-54,9% higher than monoculture system due to harvesting of two different 

crops. However, relay intercropping of cotton needs to labor more than second cropping of cotton 

because of harder integration of existing mechanization. It is possible that this relay intercropping of 

cotton would be featured cropping system if convenient mechanization is developed. 

Keywords: Cotton, Intercropping, Double cropping, Sustainability, Productivity 
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Specific Draft Force, Draft and some Operating Parameters and Fuel Based CO2 

Emissions of Different Soil Tillage-Planting Methods in Sunflower Production 

½ƛƴƴǳǊ DǀȊǸōǸȅǸƪ1  aŜǎǳǘ /ŜƳŀƭ !ŘƤƎǸȊŜƭ2 

15ƻƐǳ !ƴŀŘƻƭǳ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜ 

2General Directorate of State Hydrolic Works 

Abstract  

The sunflower, which is an important raw material source in the industrial sector as well as in human 

and animal nutrition, ranks first among the oilseed plants in terms of planting area and production 

amount in our country and accounts for about 69% of vegetable oil production and approximately 84% 

of total oil consumption and counters 32% of total oil use by itself. In many crops, unnecessary 

excessive tillage increases both production inputs and exposes agricultural soils to erosion and adverse 

environmental impacts. Plant cultivation techniques need to be revised in order to achieve sustainable 

agriculture, enable future generations to make the best use of these agricultural lands and minimize 

negative impacts on the environment. The aim of this study was to determine the impact of four 

different tillageςplanting practices (conventional tillage (GT), reduced tillage I and II (AT1 and AT2) and 

direct planting (DE)); specific draft force-draft, some operating values, fuel consumption and fuel-

based CO2 emissions on sunflower cultivation. Among the agricultural machinery used the highest 

specific draft force (46.3%)ςdraft (68.2%), fuel consumption and consequent CO2 emissions (49.8%) 

were determined to be made by the plow used in traditional practice. The plow, processing 0.26 

hectares per hour, generated the lowest work performance and highest humanςmachine labor 

requirement (4.1ς3.8 h ha-1). It was determined that the direct planting method required 83.2% less 

specific draft force, 95.2% draft, 81.1% less fuel, 80.3% machine and 65.8% less manpower than the 

GT method. The time required for soil tillageςplanting a cultivation unit area (ha) was 7.6 hours in the 

conventional method and 4.98 times less (1.5 hours) in the DE method. Furthermore, it was 

determined that the direct planting method polluted the environment 80.1% less and released 4.2 

times less CO2 emissions to produce one kg of sunflower. 

Keywords: Draft force, Draft power, Sunflower, Direct sowing, Conservation tillage, Fuel consumption, 

CO2 emission 
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Evaluation of the Opinions of the Farmers in District on the 9ŦŦŜŎǘǎ ƻŦ ¸ƻǊǘŀƴƭƤ 5ŀƳ 

.ŜǘǸƭ {ǳǎŀƳ1  Sait Engindeniz1  aŜƭƛƪŜ .ŀƘœŜŎƛ2 

19ƎŜ ¦ƴƛǾŜǊǎƛǘȅΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳŀƭ 9ŎƻƴƻƳƛŎǎΣ TȊƳƛǊ 

2.ŀǘƤ !ƪŘŜƴƛȊ !ƎǊƛŎǳƭǘǳǊŀƭ ǊŜǎŜŀǊŎƘ Institute, Antalya 

Abstract  

Dams provide socio-economic and environmental benefits in rural areas. However, the positive and 

negative effects of the dams may occur over time. Therefore, after each dam, scientific researches 

should be conducted and the results should be evaluated. In this study, the opinions of the farmers on 

ǘƘŜ ŜŦŦŜŎǘǎ ƛƴ ǘƘŜ ǊŜƎƛƻƴ ƻŦ ǘƘŜ ƻǇŜƴƛƴƎ ƻŦ ǘƘŜ ¸ƻǊǘŀƴƭƤ ŘŀƳ ƛƴ .ŜǊƎŀƳŀ ŘƛǎǘǊƛŎǘ ƻŦ LȊƳƛǊ ǿŜǊŜ 

determined. For this purpose, 9 settlements that will benefit from dam irrigation were included. In this 

research, data were collected from 87 farmers with proportional sampling and by the survey. In the 

analysis of the data, firstly the socio-economic characteristics of the farmers were examined. Then, the 

opinions of the farmers about the effects of the dam in various aspects were determined. Five-point 

Likert scale was used in this stage. According to the results of the research, 72.41% of the farmers 

stated that the dam had positive effects on agricultural production. 34.48% of the farmers think that 

the dam increases agricultural income. 85.06% of the farmers believe that agricultural lands are used 

more effectively after the dam. On the other hand, 65.52% of the farmers think that the dam will not 

reduce the migration from the region. However, 51.72% of the farmes stated that the dam will affect 

the young farmers positively. As a result, with the development of irrigation opportunities with the 

dam, income level and employment opportunities in the region may increase. Therefore, the young 

population in the region should be encouraged to agricultural production and private sector 

investments should be encouraged for processing agricultural products.  

KeywordsΥ ¸ƻǊǘŀƴƭƤ ŘŀƳΣ !ƎǊƛŎǳƭǘǳǊŀƭ ƛǊǊƛƎŀǘƛƻƴΣ [ŀƴŘ ǳǎŜΣ wǳǊŀƭ ŘŜǾŜƭƻǇƳŜƴǘ 

 

  



6th Congress on Soil & Water Resources with International Participation  

 

164 
 

!ƭŀǒŜƘƛǊ Vineyard Producers' Attitude towards Production and Fertilizer Application 

Related Environmental Problems 

Tƭƪŀȅ 9ǊŜƳƛǊ1   ½ǸōŜȅŘŜ !ƭōŀȅǊŀƳ 5ƻƐŀƴ1   aǳǊŀǘ 4ŀƐŀǘŀȅ YŜœŜŎƤ1 
 Buket Karaturhan2    CŀǊǳƪ aŜǘƛƴƻƐƭǳ1 

1International Agricultural Research and TrainiƴƎ /ŜƴǘŜǊΣ TȊƳƛǊ 

29ƎŜ ¦ƴƛǾŜǊǎƛǘȅ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŀƭ 9ŎƻƴƻƳƛŎǎΣ TȊƳƛǊ 

Abstract  

A clean environment, water and soil are natural resources that must be preserved for future with 

protection. In order to live in a healthy environment, to use water cleanly and economically, and to 

maintain the sustainability of soils, it is essential to act with an active awareness for the conservation 

of natural resources with the farmers. Fertilizer is the most important input in production and its 

uncontrolled use damage soil, water and nature. In this study, evaluation of farmer behavior was 

determined by the survey of farmers' outlook on environmental problems arising from production and 

their usage habit of land use and fertilizer. Within the study, the surveys were made with 33 vineyard 

ǇǊƻŘǳŎŜǊǎ ƛƴŎƭǳŘƛƴƎ ōƻǘƘ ǿƘƻ ǊŜǉǳŜǎǘŜŘ ǎƻƛƭ ŀƴŀƭȅǎŜǎ ŀƴŘ ǿƘƻ ŘƛŘƴΩǘ ƛƴ !ƭŀǒŜƘƛǊ ŘƛǎǘǊƛŎǘ ƻŦ aŀƴƛǎŀ 

ǇǊƻǾƛƴŎŜΦ ¢ƘŜ Řŀǘŀ ƻŦ ǘƘŜ ǎǘǳŘȅ ǿŀǎ ǘŀƪŜƴ ŦǊƻƳ ǘƘŜ ǇǊƻƧŜŎǘ ƻŦ Ψ9Ǿŀƭǳŀǘƛƻƴ ƻŦ CŀǊƳŜǊǎΩ .ŜƘŀǾƛƻǊǎ ƻƴ 

Adopting Fertilizer Application According to Soil Analyses and Making Suggestions for Supports of Soil 

Analyses in Turkey, 2018-нлмфΨΦ 5ŜǎŎǊƛǇǘƛǾŜ ǎǘŀǘƛǎǘƛŎǎ ǿŜǊŜ ǳǎŜŘ ƛƴ ǘƘŜ ǊŜǎŜŀǊŎƘΦ !ǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ 

ŜǾŀƭǳŀǘƛƻƴΣ ŀǘǘƛǘǳŘŜǎ ŀƴŘ ōŜƘŀǾƛƻǊǎ ƻŦ ŦŀǊƳŜǊǎΩ ǘƻǿŀǊŘǎ Ŝnvironmental problems arising from 

production were revealed. 

Keywords: !ƭŀǒŜƘƛǊΣ CŜǊǘƛƭƛȊŜǊΣ 9ƴǾƛǊƻƴƳŜƴǘΣ CŀǊƳŜǊ ŀǘǘƛǘǳŘŜΣ ±ƛƴŜȅŀǊŘ ǇǊƻŘǳŎŜǊǎ 
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Evaluation of the Effects of Land Consolidation in Rural Development (With the 

{ŀƳǇƭŜ ƻŦ 9ǎƪƛǒŜƘƛǊ - aŜǊƪŜȊ κ DǸƴŘǸȊƭŜǊύ 

Ziya Parlak1 

1General Directorate of State Hydrolic Works 

Abstract 

The Main problem of the agricultural sector in our country is having small, fragmented and scattered 

farm land. These structural problems causes some difficulties especially in the irrigation areas about 

irrigation and agricultural management also causes  labor, capital and production losses. Therefore 

combining of the fragmented areas, which are not allowed to have production, development and 

implementation of sustainable policies, creation of healty bussiness structure have great importance 

in terms of increasing of competitiveness of the enterprises. In our country, the number of enterprises 

was 2.2 million in 1950 and rising up to 3.1 million in 2001. In parallel, the avarage size of the 

enterprises was 100da in 1950 and it was identified as 61 da in 2001. Prepared to agricultural 

infrastructure for development to soil and water resources projects aim to increase the value of 

agricultural production and ultimately to maximize the welfare of workers in agriculture. Soil and water 

resources development and evaluation of a more effective manner possible through the 

implementation of land consolidation and farm development services. With primary target of land 

consolidation can be made more economical and efficient agricultural activity was brought to the 

optimum size  to reach the size of agricultural holdings. Another issue here is not to be neglected in 

this work, the name of the farm development services to support the work of our agricultural 

infrastructure. Lƴ ǘƘƛǎ ǇŀǇŜǊΣ DǸƴŘǸȊƭŜǊ-9ǎƪƛǒŜƘƛǊ ǇǊƻǾƛƴŎŜ ŎŜƴǘer town and covering the villages of 

¸ŀƪŀƪŀȅƤΣ YƤȊƤƭŎŀǀǊŜƴΣ DǀƪŘŜǊŜ ŀƴŘ 5ŀƴƛǒƳŜƴǘ [ŀƴŘ /ƻƴǎƻƭƛŘŀǘƛƻƴ tǊƻƧŜŎǘ όDǸƴŘǸȊƭŜǊ  [/tύ ǿŜǊŜ 

studied, with the average parcel size of implementation of the project and parcel number of the total 

recovery is not possible to transport a large number of pre-project parcel, the parcel after the project 

plan as a result of the new roads and irrigation system applied in the framework of the project as a 

result of direct benefit and contribution to rural development are discussed. 

Keywords: Rural Development, Land Consolidation, Scale of Agricultural Enterprises, Agriculturel 

Structure, DǸƴŘǸȊƭŜǊ [/t  
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Management of Water Resources with Agricultural Organizations in Turkey 

½ǸōŜȅŘŜ !ƭōŀȅǊŀƳ 5ƻƐŀƴ1 

1International Agricultural Research and Training Center 

Abstract 

Management of water resources by the agricultural organizations for agricultural irrigation is quite 

important to conserve natural resources. Irrigation cooperatives and water users associations are the 

organizations at the water users level for the operation and maintenance. The purpose of this study is 

to reveal the status of agricultural organizations based on cooperatives and water users associations 

in water management for agricultural irrigation. In Turkey, a large part of groundwater irrigation is 

managed by irrigation cooperatives established in accordance with the Law on Cooperatives No. 1163. 

In addition, water users associations with the law No. 6172 are also an important part of the 

management of agricultural water resources. Although there are differences between the irrigation 

cooperatives and water users associations in terms of legislation and their functioning, both 

organizations carry out their activities with the same purpose within the understanding of 

organization. In this study, secondary sources are used to examine management of water resources in 

terms of agricultural irrigation.  

Keywords: Water resource, Management, Cooperative, Association, Agricultural irrigation 
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The Effect of Green Fertilizer Application on Physical Properties of Pomegranate 

Fruit 

!ōŘǳƭƭŀƘ  ŀƪŀƪ1      Hatice Kara1     A.Suat Nacar1  aǸǎƭǸƳ /ƻǒƪǳƴ1       Tali Monis1 
  !ȅǒƛƴ .ƛƭƎƛƭƛ1  {ŀŘƤƪ ¸ŜǘƛƳ1   Murat Tarini1 

 

1GAP Agricultural Research InstitutŜΣ  ŀƴƭƤǳǊŦŀ 

Abstract 

This study was carried out in order to determine the fertilizer need for pomegranate, investigate the 

use of organic and green manure instead of mineral nitrogen fertilizer and the effect of different 

fertilizer applications on the physical and chemical prƻǇŜǊǘƛŜǎ ƻŦ ǎƻƛƭ ŀǘ ǘƘŜ YƻǊǳƪƭǳ ¢ŀƭŀǘ 5ŜƳƛǊǀǊŜƴ 

Research Station under Harran Plain conditions in 2012-2016 growing seasons. Three trials have been 

established according to the design of the random blocks with three repetitions. Was designed as 

(control, vetch, vetch + 75 g N, vetch + 150 g N, vetch + 225 g N, vetch + 300 g N tree-1). Pomological 

measurements were performed on 10 pomegranate fruits in 2012, 2013 and 2016 in order to 

determine the effects of green fertilization + reduced nitrogen fertilizer application on average 

pomegranate fruit weight, fruit width and length and crust thickness. According to the subjects, 

average fruit weight ranged between 349 and 389 g. The highest average pomegranate weight for 

three years was 377 g. Fruit width ranged from 83.92 to 96.0 mm. The three-year average highest 

pomegranate width was measured as 95.72 mm. Fruit length values ranged from 77.9 to 85.2 mm. The 

highest pomegranate length was found to be 83.1 mm. The thickness of the shell ranged from 2.8 to 

3.7 mm, with an average of 3.4 mm.  

Keywords: Harran Plain, Fertilizer Green Fertilizer, Pomegranate 
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The Effect of Selenium Applications on Yield Parameters and Selenium Content of 

Silage Maize 

!ƛǒŜ 5ŜƭƛōƻǊŀƴ1  ¸ƤƭƳŀȊ LǒƤƪ2   Hasan Aslan2   Abdullah Suat Nacar2 

 ¢ǳōŀ ¸ŀǎŜƳƛƴ ¢ŜƪƎǸƭ2  Hatice Kara2   Sait Gezgin3 

1hƭƛǾŜ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ TȊƳƛǊ 

2D!t !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ  ŀƴƭƤǳǊŦŀ 

3{Ŝƭœǳƪ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ {ƻƛƭ ŀƴŘ tƭŀƴǘ bǳǘǊƛǘƛƻƴΣ Yƻƴȅŀ 

Abstract 

In this study, the effect of sodium selenite and sodium selenate applications on the plant 

characteristics, green forage yield and selenium content of maize herbage were investigated. Selenite 

was applied from the soil and selenate was applied from foliar at eight different levels (0-5-10-15-25-

50-75-100 g Se ha-1). There was no effect of the treatments on laying, plant appearance, number of 

worm cobs and random number of plants. Selenite applications affected the cob/plant ratio and 

leaf/stem ratio values, while selenate applications affected the leaf/stem ratio. Selenium applications 

did not affect the plant height, green forage yield, dry matter yield and dry matter ratio values, 

statistically. Selenite application did not affect the selenium content of maize herbage. Selenate 

ŀǇǇƭƛŎŀǘƛƻƴ ŀŦŦŜŎǘŜŘ ǘƘŜ ǎŜƭŜƴƛǳƳ ŎƻƴǘŜƴǘ ƻŦ ƳŀƛȊŜ ƘŜǊōŀƎŜΦ !ƭǎƻ ƛǘ ƛǎ ŦƻǳƴŘ ǘƘŀǘ ффΦуу ҡƎ {Ŝ ƪƎ-1 (0.1 

mg kg-1) accumulates in maize herbage with 50 g of Se ha-1 ŀǇǇƭƛŎŀǘƛƻƴΤ нлуΦрм ҡƎ {Ŝ ƪƎ-1 (0.209 mg kg-

1) with 75 g Se ha-1 application, and 332.р ҡƎ {Ŝ ƪƎ-1 (0.333 mg kg-1) with 100 g Se ha-1 application. 

Considering that the selenium concentration in food for human and animal nutrition should be 100-

мллл ҡƎ ƪƎ-1, it is understood that this result obtained from the research is sufficient for animal 

nutrition. 

Keyword: Maize, selenium, soil application, foliar application, yield. 
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Some soil properties of the area where the crocuses grow in Turkey 

9ǊŘƛƴœ ¦ȅǎŀƭ1   Erdal Kaya1 

1!ǘŀǘǸǊƪ IƻǊǘƛŎǳƭǘǳǊŀƭ /ŜƴǘǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ ¸ŀƭƻǾŀ 

Abstract 

This study is conducted in order to determine some properties of the soils on which different species 

of Crocus genus that are natural grown in flora of Turkey. For this purpose 427 soil samples were taken 

from 54 provinces between 2010-2014. Soil pH, salinity, CaCO3, organic matter, available phosphorus 

and exchangeable potassium of soil samples were detected. According to the result of study; the 

salinity rates of the soils are generally within the non-saline soil class; even though some result have 

reached to нсол ҡƳƘƻǎ ŎƳ-1. Mostly the soil samples within the observed area was determined to 

have light alkaline or neutral characteristics. Although the amount of CaCO3 were generally low in soil 

samples, highly calcareous soils were also discovered. The result of study has determined that almost 

all of the soil samples from the areas where Crocus is grown at have high or very high levels of organic 

matters. The available phosphorus values of the soils were ranged between 1-82 mg kg-1 and the 

changeable potassium contents ranged between 61-2070 mg kg-1. 
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The Effect of Boron Fertilizer Given to Soil on Berseem Clover (Trifolium 

alexandrinum L.) Yield 

IǸǎŜȅƛƴ .ǳƭǳǘ1 

1General Directorate of Meteorology, Ankara 

Abstract 

As in the world, new development methods are applied in our country in order to increase crop 

production capacity and obtain high quality products. The aim of this study was to determine the 

response of berseem clover (Trifolium alexandrinum L.) to the boron fertilization plant grown in 

irrigated areas which are well adapted to semi-arid climatic conditions. In this context, selected 

berseem varieties were cultivated in Ankara soil with insufficient organic matter and boron, the effect 

of boron fertilizer given to soil in different doses on the yield and quality of the plant was investigated. 

It was carried out as a field trial in the experimental fields of Ankara University, Faculty of Agriculture, 

Field Crops Department between the years of 2017 and 2018. The experimental field research was set 

up in 3 replicates compatible with split parcel experimental design technique in random blocks. Three 

different berseem varieties (Derya, Erix, Mario) were sown to main parcels and 5 different boron 

fertilizer doses (0, 100, 200, 400, 800 g/da) were applied to sub-parcels. According to the research 

results; boron requirement of plants showed significant differences between varieties. Significant yield 

increases were observed at the boron dose applied at 100 g/da, while decreases in yield and quality 

were observed in the parcels where boron levels were increased. In determining the amount of boron 

to be applied to soil; boron requirement of the plant, application of fertilizer, precipitation and 

calcification and the amount of organic matter in the soil are effective. Soil boron analysis is important 

in understanding whether plants need boron fertilization. It was seen that the levels of boron required 

for plants to develop health are very low amounts. The level of boron which causes toxic effects 

decreases the plant production capacity and causes product losses. 
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Effect of Phosphorus Fertilizer on Peach Yield in Aegean Region 

YǸǊǒŀǘ «ƴŜǊ1   aŜƘƳŜǘ DǸƴŘǸȊ1   «ƭŦŜǘ 9ǊŘŀƭ1 

1International Agricultural Research and Training Center, Izmir 

Abstract 

This research was carried out with Redhaven variety planted at 6 m x 6 m rows in the established area 

in order to determine the phosphorus fertilizer demand of peach grown in Aegean Region at between 

1998-2002. The experiment was conducted in randomized block design with 3 replications which is 

formed in 0 - 250 - 500 - 750 gr N/tree levels of phosphorus. Preliminary yield values of tree trials were 

determined in the first year of the study. In the next three years, the yields were obtained by applying 

different phosphorus levels. According to covariance analysis results based on yields, the values are 

examined; it was found statistically nonsignificant that there was no difference between corrected 

yields and fertilizer levels. It was concluded that there is no need to apply phosphorus fertilizer, if the 

amount of available phosphorus in soil depth of 0-20 cm in Aegean Region is more than 7 kg da -1. 

Additionally; some microelement contents in the leaves and the effect of applied fertilizer to fruit 

quality properties were analyzed and found out statistically nonsignificant. 

Keywords: Aegean Region, Peach, Fertilizer, Phosphorus, Yield 
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Expression of the Gene involved in Salt-Boron Tolerance of Puccinella distans 

aŜǊǾŜ Tƴŀƴœ1   Mohd Kamran Khan1  Anamika Pandey1  Mehmet Hamurcu1 
Sait Gezgin1   mȊƎŜ 4Ŝƭƛƪ2   9ǊŘƻƐŀƴ 9ǒǊŜŦ Iŀƪƪƛ1 

1{Ŝƭœǳƪ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ {ƻƛƭ {ŎƛŜƴŎŜ ŀƴŘ tƭŀƴǘ bǳǘǊƛǘƛƻƴΣ Yƻƴȅŀ  

2Tǎǘŀƴōǳƭ YǸƭǘǸǊ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ [ŜǘǘŜǊǎΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ aƻƭŜŎǳƭŀǊ .ƛƻƭƻƎȅ ŀƴŘ DŜƴŜǘƛŎǎΣ Tǎǘŀƴōǳƭ 

Abstract 

In Turkish soil and in different regions of the world, B deficiency and toxicity along with salinity are 

important abiotic stress factors causing a widespread agricultural problem. Thus, it is necessary to 

improve the tolerance level of cultivated plants towards such extreme conditions, which are affecting 

the agricultural yield and production. Puccinellia distans (Jacq.) Parl. is a hyper-accumulator grass plant 

with tolerance towards high levels of salt and boron toxicity, and is capable of surviving in boron mining 

regions and arid regions of Turkey. In our study, seeds of P. distans were collected from the boron 

ƳƛƴƛƴƎ ŀǊŜŀ ƛƴ 9ǎƪƛǒŜƘƛǊ YƤǊƪŀ ŀƴŘ ƎǊƻǿƴ ǳƴŘŜǊ ŎƻƴǘǊƻƭƭŜŘ ŎƻƴŘƛǘƛƻƴǎ ƛƴ ǘƘŜ ƘȅŘǊƻǇƻƴƛŎ ǎȅǎǘŜƳΦ 

Further, Puccinellia plants were treated with diffŜǊŜƴǘ . όл ҡaΣ ол ҡa ŀƴŘ п Ƴaύ ŀƴŘ ǎŀƭǘ ŘƻǎŀƎŜǎ όл 

mM, 100 mM and 250 mM NaCl). B- and Na-efflux type transporters are thought to be effective in the 

high B and salt tolerance mechanism of this plant. Thus, the expression level of Brachypodium 

distachyon potassium transporter 5-like (Gene21) gene encoding a (B-efflux) transporter protein that 

promotes B efflux from the roots was determined in the trial. In the results, the expression of this gene 

decreased more than 4-times under the B deficiency and 100 mM salt treatment. However, under toxic 

B condition with 250 mM and 100 mM salt supply, gene expression was decreased by one and two-

folds respectively. This showed that the gene of interest had different expressions under different B 

and salt conditions. Thus, by using the results obtained from the conducted study, and since P. distans 

belongs to the wheat family, it can contribute to the development of wheat varieties that can be grown 

in regions with B and salt stress.  

Keywords: Boron, Brachypodium distachyon potassium transporter 5-like, Gene expression, 

Puccinellia distans 
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New Generation Meets Mother Earth 
aǳǎǘŀŦŀ .ƤȅƤƪƭƤ1  .ŀǊƤǒ !ƭōŀȅǊŀƪ1  9ǊŘƛƴœ ¦ȅǎŀƭ1        Mehmet Kalkan2 

1!ǘŀǘǸǊƪ IƻǊǘƛŎǳƭǘǳǊŀƭ /ŜƴǘǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ ¸ŀƭƻǾŀ 

2Yalova Directorate of National Education, Yalova 

Abstract 

¢ƘŜ {ŜŎǊŜǘ ƻŦ {ƻƛƭ ǇǊƻƧŜŎǘΣ ǇǊŜǇŀǊŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎŎƻǇŜ ƻŦ ¢ƘŜ ¢«.T¢!Y пллп ƴŀǘǳǊŜ ŜŘǳŎŀǘƛƻƴ ŀƴŘ 

science schools, is carried out under the responsibility of our Institute. The 10th grade students of 5 

different public schools in the Directorate of National Education in Yalova participated in the activities 

between 16 March 2019 and 25 May 2019. With the selected students, theoretical and practical 

activities were carried out on soil science and plant nutrition, irrigation, entomology, vegetable, fruit 

and ornamental crops. Meeting with Mother Earth, is one of the 6 activities carried out within the 

scope of the Project. The attendance levels of the participants were evaluated by asking simple 

questions in order to learn their knowledge and thoughts about the soil. In the activity, the attendance 

levels of the participants were evaluated by asking simple questions in order to learn the participants' 

knowledge and thoughts about the soil. The participants were shown the soils of different colors and 

characteristics in the Institute's archive. The importance of pH, EC and lime contents of the soil was 

discussed with the participants and pH, EC and lime analyzes were performed in the laboratory. Soil 

horizons and color changes are shown in the previously opened soil profile pit 120-150 cm in depth. 

The aim of this project is to enable the participants to recognize the soil science by experiencing the 

soil science, to assimilate the information, to recognize the soil ecosystem, and to develop a sense of 

responsibility towards nature and the environment. 

Keywords: Earth nature education, Science schools 
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Determining the Fertility and Microelement Scopes of the Agricultural Soils of 

!ƭŀǒŜƘƛǊ-{ŀǊƤƎǀƭ tƭŀƛƴ 

Nejat mȊŘŜƴ1   mƳŜǊ {ǀƪƳŜƴ1  CŀǊǳƪ aŜǘƛƴƻƐƭǳ1 

1International Agricultural Research and Training Center, Izmir 

Abstract 

This research was carried out to determine the fertility and microelement scopes of the agricultural 

ǎƻƛƭǎ ƻŦ !ƭŀǒŜƘƛǊ-{ŀǊƤƎǀƭ ŘƛǎǘǊƛŎǘ ƻŦ aŀƴƛǎŀ ǇǊƻǾƛƴŎŜ ŀƴŘ ǘƻ ŎǊŜŀǘŜ ŀ ŘŀǘŀōŀǎŜ ōŜǘǿŜŜƴ нлмп-2017. 

Within the scope of the research, a total of 82 soil samples, representing agricultural areas, were taken 

from 0-20 cm soil depth with 2.5 km x 2.5 km grid intervals. In soil samples taken; texture, pH, EC, lime, 

organic matter, available phosphorus and potassium, extractable iron, copper, zinc and manganese 

analyzes were performed. Soil analysis results were classified according to certain criteria and 

deficiency, adequacy or excess levels of nutrients were determined. After the classification of soil 

parameters, a database was created within the scope of GI. According to the results it was found out 

that, 35.36҈ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎƻƛƭǎ ƻŦ !ƭŀǒŜƘƛǊ-{ŀǊƤƎǀƭ ǿŀǎ ǎŀƴŘȅ ƭƻŀƳȅΣ тоΦмт҈ ǿŀǎ ƳƛƭŘƭȅ ŀƭƪŀƭƛƴŜΣ усΦрф҈ 

was non saline, 39.02% was calcareous, 65.85% did not have enough organic matter, 58.54% had very 

high available phosphorus, 79.27% had high potassium. In terms of microelements 70.73% had good 

levels of extractable iron, 51.21% had good levels of zinc, 97.56% had enough copper and all of it had 

enough manganese. 

Keywords: !ƭŀǒŜƘƛǊ-{ŀǊƤƎǀƭ ǇƭŀƛƴΣ {ƻƛƭ ŦŜǊǘƛƭƛǘȅΣ aƛŎǊƻ Ǉƭŀƴǘ ƴǳǘǊƛŜƴǘ ŜƭŜƳŜƴǘǎΣ 5ŀǘŀōŀǎŜ 
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Soil Properties of Greenhouses in Kumluca, Antalya and Zinc and Boron Problems in 

Tomato Cultivation 

Nuri Ari1  /ŜǾŘŜǘ CŜƘƳƛ mȊƪŀƴ1  9ƭƛŦ Lǒƛƭ 5ŜƳƛǊǘŀǒ1  5ƛƭŜƪ DǸǾŜƴ1   
 CƛƭƛȊ mƪǘǸǊŜƴ !ǎǊƛ1  aǳǊŀǘ  ƛƳǒŜƪ1 

1.ŀǘƤ Akdeniz Agricultural Research Institute, Antalya 
Abstract 

As Antalya has climate advantages it has been leading greenhousing activities in Turkey since 1940s. 

According to 2018 data, there is 283,383 da greenhouse fields in Antalya. Kumluca has 42,501 da 

greenhouses made of both plastic and glass and tomato is grown in 29,580 da of the total greenhouse 

fields. Kumluca is a vital centre where 362,950 tomato was grown with respect to 2018 data. The aim 

of this study was determining Zn and B nutritional status of the plant and properties of soils used under 

tomato cultivation in those greenhouses in Kumluca, Antalya province. In the study, 45 soil and leaf 

samples representing the area were collected from greenhouses in which mono-season tomato 

cultivation is done. pH, EC, % lime, texture, % organic matter, available P, K, Ca, Mg, Fe, Mn, Zn, Cu, 

and B analysis were done by using the collected soil samples while leaf samples were analyzed for Zn 

and B plant nutrients. Then, results of the soil and leaf analyses were assessed by comparing with limit 

values. Considering results of the analyses, all soils were silght alkaline and alkaline. % 42 and 24.5 of 

those soils were slight salty and mediate salty, respectively. Calcitic and medium calcitic soils 

accounted for % 91 of the soils and % 71 of the soils have few and very few organic matter. The soils 

have high P, % 17.5 medium K, % 52.3 decent Ca, and adequate Mg while micronutrients of Fe (%28.9), 

Cu, Zn, Mn, and B (%88.9) were sufficient and high. % 26.7 and % 35.6 of leaf samples were insufficient 

with regard to B and Zn, respectively. 

Keywords: Kumluca region, Tomato greenhouses, Soil fertility, Plant nutrition, Zinc, Boron 
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Determination of Plant Nutrient Element Conteƴǘǎ ƻŦ 4ŀƴŀƪƪŀƭŜ tǊƻǾƛƴŎŜ {ƻƛƭǎ 

mȊŜƴ aŜǊƪŜƴ1  Turcan Teker1  !ƪŀȅ «ƴŀƭ1   hƐǳȊƘŀƴ {ƻƭǘŜƪƛƴ1  
Cǳƭȅŀ Yǳǒǘǳǘŀƴ1  Esra Albaz2   {Ŝƭœǳƪ YŀǊŀōŀǘ1  

1Viticultural Research Institute, Manisa 

2Hard-{ƘŜƭƭŜŘ CǊǳƛǘ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ !ŘƤȅŀƳŀƴ 
Abstract  

This study was carried out to determine macro and micro plant nutrient contents of agricultural areas 

ōŜƭƻƴƎƛƴƎ ǘƻ 4ŀƴŀƪƪŀƭŜ tǊƻǾƛƴŎŜΦ ! нΣрƪƳ Ȅ нΣрƪƳ ƎǊƛŘ ǎȅǎǘŜƳ ƛǎ ŎǊŜŀǘŜŘ ƛƴ 4ŀƴŀƪƪŀƭŜ ǇǊƻǾƛƴŎŜ ǘƻ 

represent the scale of agricultural land of Turkey, and soil samples were taken from 387 different 

points. In the soil samples taken from (0-20) cm depth, available phosphorus, extractable potassium, 

calcium, magnesium, boron, plant-available iron, copper, zinc, and manganese amounts were 

determined. As a result, average values were determined as follows; phosphorus 29,33 mg kg-1; 

potassium 302,0 mg kg-1; calcium 4852 mg kg-1; magnesium 430,0 mg kg-1; boron 0.82 mg kg-1; iron 

14,69 mg kg-1; copper 2,35 mg kg-1; zinc 1,33 mg kg-1; manganese 17,98 mg kg-1.  

Keywords: 4ŀƴŀƪƪŀƭŜΣ {ƻƛƭΣ aŀŎǊƻ ŜƭŜƳŜƴǘǎΣ aƛŎǊƻ ŜƭŜƳŜƴǘǎ  
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The Effects of Organic and Inorganic Fertilizer Applications on Sage Dry Herba Yield 

and Essential Oil Ratio 

¦ƳǳǊ 4ǸǊǸƪ1   {ŀƭƛƘŀ YƤǊƤŎƤ1 

1University of Cukurova, Faculty of Agriculture, Department of Field Crops, Adana  

Abstract 

Sage (Salvia officinalis) is a very important medicinal-aromatic plant in terms of human health with its 

nutritious, digestive, relaxing, gas-expelling and breath-relaxing properties. The essential oil of sage is 

the most important bioactive substance of sage. Increasing mineral fertilizer prices are one of the most 

important economic inputs in aquaculture and are increasingly barren. From this point of view, it is 

important to find a more economical and environmentally friendly fertilizer source. The aim of this 

study is that to investigate the effect of different organic and inorganic fertilizer applications on sage 

ŘǊȅ ƳŀǘǘŜǊ ŀƴŘ ŜǎǎŜƴǘƛŀƭ ƻƛƭ ȅƛŜƭŘΦ 9ȄǇŜǊƛƳŜƴǘ 4ǳƪǳǊƻǾŀ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ 5ŜǇŀǊǘƳŜƴǘ 

of Field Crops Research and Application Area was established in 2018 according to randomized block 

experiment design. Salvia officinalis species were used in the experiment. Four different fertilizer 

applications (Control, Urea, Worm manure, Chicken manure) were applied. Fertilizers were calculated 

as 6 kg.da-1 pure nitrogen. Sage was sown in viols as seeds in February 2018 and planted in the field as 

seedlings on May 24 and plants were harvested in November 2018. With the harvest, all the plants in 

the parcel were dried and the amount of dry herba per decare was determined. The samples taken 

from this herb were determined by the clevenger device and the essential oil content. Data were 

statistically analyzed by ANOVA using JMP 8 package program and subjected to LSD test. According to 

the research findings, the best results were obtained from chicken manure application in terms of dry 

herba yield (898.61 kg da-1) and essential oil content (2.45%).  As an alternative to mineral fertilizer 

application, it has emerged that chicken manure can be used as an organic fertilizer source in sage 

cultivation. 

Keywords: Sage, Dry matter yield, Essential oil, Organic fertilizers 
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Effects of Different Biochar Applications on Soil Biological Properties 

9ōǊǳ tƤƴŀǊ {ŀȅƐŀƴ1   Salih Aydamir2  Osman Altun2 

1Olive Agricultural wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ TȊƳƛǊ 

2IŀǊǊŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ CŀŎǳƭǘȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ {ƻƛƭ {ŎƛŜƴŎŜ ŀƴŘ tƭŀƴǘ bǳǘǊƛǘƛƻƴΣ  ŀƴƭƤǳǊŦŀ 
Abstract 

The objective of this study is to evaluate the effect of Corn Cob, Pistachio Shells and Cotton Stalks 

biochar on soil biological properties. An incubation study was conducted using soils collected from 0-

30 cm depth of ikizce series from the Harran Plain, and corn cob biochar (CC), pistachio shells (PS) and 

cotton stalks (CS). In this study, 0- 0.2- 0.4- 0.6- 1.2 and 2.4% rates of biochar were used. Soils and 

biochars were mixed well and wetted with water about 65 % of field capacity of soils. Prepared mixed 

ƳŀǘŜǊƛŀƭǎ ǿŜǊŜ ƛƴŎǳōŀǘŜŘ мул Řŀȅǎ ǳƴŘŜǊ нр ҕ н ϲ/ ŀƴŘ ŜȄǇŜǊƛƳŜƴǘ ǿŀǎ ŘŜǎƛƎƴŜŘ ŀǎ ŎƻƳǇƭŜǘŜƭȅ 

randomized. Soil sampling was done during the 15th, 30th, 60th, 90th, 120th and 180th days of the 

incubation period. Urease, Catalase, Alkaline phosphatase and Microbial biomass enzyme activity were 

determined in the soil samples. According to the results: soil Urease enzyme activity 4.3-107.97 mg 

NH4+-N 100 g-1 soil, Catalase enzyme activity 6.61-19.07 mg O2 g-1 soil, Alkaline phosphatase enzyme 

activity 3.52-360.52 mg fenol 100 g-1 soil, Microbial biomass enzyme activity 150.57-мфпмΦсф ҡƎ /hн-

C 100 g-1 ranged values were determined. According to the result of incubation study; with regard to 

ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ŘƻǎŜǎ ŀŎŎƻǊŘƛƴƎ ǘƻ «ǊŜŀǎŜΣ !ƭƪŀƭƛƴŜ ǇƘƻǎǇƘŀǘŀǎŜ ŀƴŘ aƛŎǊƻōƛŀƭ ōƛƻƳŀǎǎ ǿŜǊŜ ǎƘƻǿŜŘ 

ŀƴ ƛƴŎǊŜŀǎƛƴƎ ǘǊŜƴŘ ǿƛǘƘ ƛƴŎǊŜŀǎƛƴƎ ŀǇǇƭƛŎŀǘƛƻƴ ǊŀǘŜǎΦ «ǊŜŀǎŜΣ !ƭƪŀƭƛƴŜ ǇƘƻǎǇƘŀǘŀǎŜΣ aƛŎǊƻōƛŀƭ biomass 

analysis results were determined an increasing trend with increasing incubation days. Catalase enzyme 

activities were determined a decreasing trend with increasing incubation days. Overall, it can be 

concluded that CC, PS and CS applications on calcareous clay soil improved soil biological properties in 

an incubation study. Moreover, the biochar application was evaluated having a potential to be used as 

a soil biological activity to calcareous clay soils. 

Keywords: Corn cob, Pistachio shells, Cotton stalks, Biochar, Harran plain, Calcareous clay soil 
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The Effects of Microbial Fertilizer on Lettuce Production 

DǸƭǎŜǊ ¸ŀƭœƛƴ1  YŀŘǊƛȅŜ ¢ŀǒǇƛƴŀǊ1   mȊƎǸǊ !ǘŜǒ1   Fatih Kizilaslan1 
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Abstract 

The most important plant nutrient in terms of fertilization is nitrogen. Nitrogen is one of the main 

nutrients because it is included in the organic structure of the plant and allows the plant to grow faster. 

Nitrogen-fixing bacteria have been used as a fertilizer at different plants for last decades. In recent 

years, people have turned to organic food consumption for a healthy life and healthy nutrition, and 

with the increased sensitivity to the environment, producers have directed to grow organic products. 

The use of microbial fertilizers in organic production has started to gain importance.   Microbial 

fertilizers are less expensive than chemical fertilizers. In addition, microbial fertilizers contribute to the 

increase of organic matter of the soil. In this study, the effects of nitrogen-fixing bacteria on yield and 

some growth parameters of lettuce (Lactuca sativa L.) were investigated. The experiment was carried 

out according to randomized block design with 3 topics (microbial fertilizer, chemical fertilizer, control) 

and 3 replications at field conditions. According to duncan multiple comparison analysis, yield, fresh 

weight, dry weight, number of leaves and leaf width of lettuce were found the same group of chemical 

fertilizer and microbial fertilizer. It has been determined that the microbial fertilizer used in the trial, 

can be used in lettuce cultivation. 
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Abstract  

Biochar is a by-product of thermal decomposition of sustainable biomass feedstocks. The aim of this 

study was to investigate the effects of hydrothermal and pyrolytic biochars generated from different 

organic wastes on selected soil characteristics in an incubation experiment. Pyrochars and hydrochars 

derived from sewage sludge (SS), poultry manure (PM) and olive waste (OW) through pyrolysis and 

hydrothermal carbonization (HTC) were mixed with clayey soil on a dry weight basis in three different 

doses and incubated at 25 ϲC for 120 days. In order to reveal how different pyrochars and hydrochars 

affect soil quality and fertility, a range of physical, chemical and biological soil characteristics were 

analyzed at the end of the incubation period. The results indicated that pyrochar applications increased 

total nitrogen (N) better compared to those of different hydrochars while soil organic matter (SOM) 

and aggregate stability seemed to increase better in hydrochar applied soils. The highest total N 

determined under SS derived pyrochar and SOM under hydrochar of OW. No clear differences were 

observed in available phosphorus, lime content and cation exchange capacity under different pyrochar 

ŀƴŘ ƘȅŘǊƻŎƘŀǊ ŀǇǇƭƛŎŀǘƛƻƴǎΦ IƻǿŜǾŜǊ ǎƻƛƭ ŜƴȊȅƳŜ ŀŎǘƛǾƛǘƛŜǎΣ ŜǎǇŜŎƛŀƭƭȅ ʲ-glucosidase, were very 

responsive to hydrochar with increasing application rates. These findings indicated that the hydrochar 

obtained by HTC is more effective on the biological properties of soil compared to the pyrochar 

obtained by pyrolysis. Thus, it is possible to conclude that pyrochar was a very stable and recalcitrant 

C source than hydrochar according to microbial activities and could be an efficient, long-term strategy 

to sequester C in soils. 
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