2025 - 2026 / GUB302 - FERTILIZERS AND FERTILIZATION / FERTILIZERS AND FERTILIZATION

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

FERTILIZERS AND FERTILIZATION / FERTILIZERS AND FERTILIZATION

Ders Kodu / Course Code

GUB302

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Ogrencilerin; giibreleme ilkelerini, yéntemlerini ve giibreleri tanimasini, giibreleme ve
glbreler ile ilgili son gelismeleri kavramasini, glibreleme 6nerisinde bitki tirl ve toprak
Ozelliklerine gore kriterlerini belirlemesini, hangi yéntem ve glibreleri secebilecegine karar
vermesini, gibre miktarlarinin hesaplamasini saglamaktir.

The course enables students to recognize fertilizers and the principles and methods of
applying them, to understand the latest developments in fertilizers and fertilizing, to
recognize the criteria of plant species and soil characteristics when recommending
fertilizer use, to decide on the choice of fertilizers and the method of fertilization, and
to calculate the amount of fertilizer to be used.

igerigi / Content

Gubreleme tanimi, guibrelemeye etki eden faktorler, giibreleme yéntemleri, glibreleme
zamani, gubrelerin siniflandiriimasi, organik glbreler, kimyasal giibreler ve hammaddeleri,
gubre miktari hesaplamalari.

Definition of fertilization, Factors affecting fertilization, Methods of fertilization, Time of
fertilization, Classification of fertilizer, organic- chemical fertilizer and raw materials,
Calculation of the amount of fertilizer.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None




Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

DERS KIiTABI:
Derlenmig ders notlan

YARDIMCI KITAPLAR:

1. Mengel K., Kirkby E.A., Kosegarten H., Appel T. Principles of plant Nutrition, Kluwer
Academic Publishers, 2001.

2. Giines A., Alpaslan M., inal A. Bitki Besleme ve Giibreleme Ankara Uni. Ziraat Fakiiltesi
Yayin No:1514, Ders Kitabi 467, 2000

3. Kacar B., Katkat A. V. Gubreler ve Gubreleme Teknigi, Vipas A.S., 1999.

4. Kacar B. Giibre Analizleri, Ankara Uni. Basimevi, 1990.

5. Colakoglu H. Giibre ve Giibreleme E.U. Ziraat Fakiiltesi Teksir No:17-1, 1985

6. Ozbek N. Toprak Verimliligi ve Giibreler 1I-Giibreler, Ankara Universitesi Ziraat
Fakultesi Yayinlari, 1973.

Textbook
Compiled lecture notes

Relevant textbooks

1. Mengel K., Kirkby E.A., Kosegarten H., Appel T. Principles of plant Nutrition, Kluwer
Academic Publishers, 2001.

2. Giines A., Alpaslan M., inal A. Bitki Besleme ve Giibreleme Ankara Uni. Ziraat
Fakultesi Yayin No:1514, Ders Kitabi 467, 2000

3. Kacar B., Katkat A. V. Gubreler ve Gubreleme Teknigi, Vipas A.S., 1999.

4. Kacar B. Giibre Analizleri, Ankara Uni. Basimevi, 1990.

5. Colakoglu H. Giibre ve Giibreleme E.U. Ziraat Fakiiltesi Teksir No:17-1, 1985

6. Ozbek N. Toprak Verimliligi ve Giibreler 1I-Giibreler, Ankara Universitesi Ziraat
Fakultesi Yayinlari, 1973.

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof. Dr. Omer Litfi ELMACI

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Optimum glibrelemede bitki, cevre ve ekonomik faktorleri karsilastirabilme Designs between soil properties and availability of plant nutrients

2 Gubreleme yéntemlerini karsilastirabilme Compare methods of fertililisation

3 Glbre-Toprak-Bitki etkilesimlerini agiklayabilme The comparation of plant, environmental and economical factors in the optimum fertilization
4 Toprak 6zellikleri ile bitki besin elementlerinin yarayishhgini tasarlayabilme Fertilizer-soil-plant interactions to explain

5 Organik ve kimyasal giibrelerin materyallerini ve 6zelliklerini taniyabilme Materials and properties of organic and chemical fertilizers to recognize

6 Gubre 6nerisinde teknik bilgi ve verileri kullanabilme Technical information and data to use in fertilizer recommendations

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Gubreleme tanimi, Giibrelemeye etki eden bitkisel faktorler (tek/cok  [Organik ve Kimyasal giibrelerin
yillik, 1slah/yerli gesit, kok sistemi, genetik yapisi) gorsel tanitimi
Definition of fertilization, Plant factors of affecting fertilization ) . .
(single/multi year, breeding/ native varieties, root systems, genetic Vlsua_l presentation of organic and
chemical fertilizers
structure)
. . gretim Yont N _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Haazirlik / Preliminary
Techniques
Glbrelemeye etki eden dis faktorler: Toprak (reaksiyonu, organik . . .
. . o . : . Organik ve mineral giibrelerden
maddesi, Katyon degisim kapasitesi, besin maddesi kapsami, kireg 6rnek alinma véntemleri
icerigi, tuzlulugu), Atmosfer (Sicaklik, yagis, 1sik), Ekonomi Y
External factors of affecting fertilization: Soil (pH, organic matter, The methods of sampling from
cation exchange capacity, content of salt, CaCO3, mineral nutrients), oraanic and mineral Eertiﬁzers
Climate (temperature, rainfall, light), Economy 9
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
Giibreleme Yéntemleri \(/5_:_13releme ve glbre tirleri konulu
Methods of fertilization VTR on fertilization and fertilizer
types
. . Ogretim Yoéntem ve . -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Glbreleme zamani, temel glibreleme, basa glbreleme, baslangi¢
glbrelemesi, glibre kullanimi ve ¢evre. Giibrelerin siniflandiriimasi, Organik gubrelerde pH ve % tuz
Organik giibreler, Ahir glibresi, -6zellikleri, -faydalari, -igerikleri, iceriklerinin belirlenmesi
icerigine etki eden faktorler
Time of fertilization, basal fertilization, topdressing, start fertilization,
fertilizer use and the environment. Classification of fertilizer, Organic |Determination of salt content and
fertilizer, Farm yard manure properties, -benefits, -content,-which pH in the organic fertilizers
factors influence the content
. . Ogretim Yont . .
Teorik Dersler / Theoretical Uygulama Lab gretim ! ontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Techniques

Ahir glibresinin olgunlastiriimasi ve yontemleri, saklanmasi, tarlada
kullanim zamani, -sekli, -miktari, Yapay ahir giibresi

Organik gubrelerde C/N degerinin
belirlenmesi

Rotten and methods of farm yard manure, storage, usage time, kind,
volume in the field, artificial manure

Determination of C/N value in the
organic manure
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Kompost, kent artiklari, kan tozu, deri tozu, boynuz ve tirnak tozu, Organik gubrelerde C/N degerinin
6 guano, yesil glibre, yesil gibre bitkileri, yesil glibre bitkilerinin belirlenmesi (devam) Biyolojik
yetistirilmeleri ve yetistirme sistemleri Gubreleme konulu VTR
Compost, urban waste, blood dust, leather dust, powder horns and Determination of C/N value in the
nails, guano, green manure, green manure crops and cultivation organic manure (continued) VTR
systems on biological fertilization
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Techniques
Yesil giibrelemede saglanacak organik madde ve azot miktarlarina
etkili faktorler, yesil glibrelemenin topragin fiziksel, kimyasal ve . P .
biyolojik 6zellikleri tizerine etkisi, Biyogiibre (Biyolojik giibre), Gevredeki kompost dretim tesis
R h " A . |ziyareti
7 Biyolojik giibrelerin siniflandiriimasi, -uygulama yéntemleri, Biyolojik
N fiksasyonu ve ilgili bakteri tiirleri, mikoriza mantarlar
Effective factors on organic matter and nitrogen amount in the green
manuring. The effect of green manuring on the soil physical, chemical Visits to the nearby compostin
and biological properties. Biological fertilizer, the classification of lant y P 9
biological fertilizers,-application methods, biological N fixation and P
related species of bacteria, mycorrhizal fungi
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrc\eri/s)l'gsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Midterms
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁgll(rlneri/(')rgt:cr:?]i\:]z Methods On Hazirlik / Preliminary
Technigues
Kimyasal glbreler, Dliinyada ve tlkemizde kimyasal glibrelerin Gretim
- tiiketim miktarlari, Glkemizdeki glibre sektord, Gretim Farkl kimyasal giibrelerin pH ve
kuruluslari,tretilen glibre tipleri, Kimyasal gubreler ile ilgili genel EC degerlerinin belirlenmesi ve
9 bilgiler, Azotlu gubrelerin ham maddeleri, Nitrat azotlu gubreler karsilastirimasi
(NaNO3, KNO3, CaNO03,) ve ozellikleri
Chemical fertilizers, Chemical fertilizer production-consumption in the
world and Turkey, Fertilizer industry, -companies, produced fertilizer N .
types in the Turkey, Chemical fertilizers and related information, Raw 3?{32:\?5;5&22?; :i?i(zjeEsC in the
materials of nitrogenous fertilizer, Nitrate nitrogen fertilizers (NaNO3,
KNO3, CaNO3,) and their properties
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
Amonyum azotlu giibreler ((NH4)2S04, NH4CI, NH3 gazi), Nitrat ve L . .
10 |amonyum azotu giibreler (NHANO3, (NH4)2504 NHANO3, g?g[zgek' mineral gibre fabrikasi

CaNH4NO3), amidli giibreler (CaCN2, CO(NH2)2) ve bzellikleri

Ammonium nitrogen fertilizer ((NH4) 2S04, NH4CI, NH3), nitrate and
ammonium nitrogen fertilizers (NH4NO3, (NH4) 2SO4.NH4NO3,
CaNH4NO3), amid fertilizers (CaCN2, CO (NH2)2), and their
properties

Visits to the nearby chemical
fertilizers plant
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Azotlu gibrelerin kullaniminda dikkat edilecek hususlar, Fosforlu
glbreler, fosforlu guibrelerin ham maddeleri, Diinyada ve Tirkiye'de
ham fosfat yataklari, suda eriyen fosforlu glibreler (superfosfat, triple
superfosfat, graniile stiperfosfat, mono amonyum fosfat, diamonyum |Giibre miktarlarinin belirlenmesine
fosfat, monopotasyum fosfat), limon asidi (Amonyum sitrat) nde ybnelik problem ¢éziimleri
eriyebilen fosforlu glibreler (rhenania fosfat, dikalsiyum fosfat,
Thomas fosfat), Su ve limon asidinde erimeyen fosforlu giibreler
11 (Organik ve mineral fosforitler) ve 6zellikleri
Points to be considered in the use of nitrogenous fertilizers.
Phosphorus fertilizers. Raw materials of phosphorus fertilizer. Raw
phosphate ores in the world and Turkey. Water soluble phosphorus
fertilizers (superphosphate, triple superphosphate, superphosphate
granule, mono ammonium phosphate, Diammonium phosphate, Problem solving to determine the
monopotassium phosphate). Phosphorus fertilizers of soluble in the |amount of fertilizer
Ammonium citrat (rhenania phosphate, dicalcium phosphate, Thomas
phosphate). Phosphorus fertilizers of insoluble in the water and
ammonium citrat (organic and mineral phosphorite) and their
properties
Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁh‘:};:{ﬁgggﬂ\r/‘z Methods On Hazirlik / Preliminary
Technigues
Fosforlu glibre kullaniminda dikkat edilecek hususlar, Potasyumlu Toorak analiz sonuclan dikkate
glbreler (KCI, K2504, KNO3, KPO3) ve 6zellikleri, Potasyumlu P onugclar
= . - . : N alinarak farkl bitkiler igin
glbrelerin topraklarda tepkimeleri, Kalsiyumlu glbreler (CaO, Ca uvaulanacak aiibre miktarlannmn
12 |(OH)2, CaCO3, CaMg (CO3)2) ve bzellikleri, Ca’lu giibrelerin hed 9 :
PR esaplanmasi.
olumlu/olumsuz yonleri.
To be considered in the use of phosphorus fertilizers. Potassium
fertilizers (KCI, K2S04, KNO3, KPO3) and their properties. Reactions |Soil analysis results considering
of potassium fertilizer in the soil. Calcium fertilizers (CaO, Ca (OH)2, |the amount of fertilizer calculation
CaCO03, CaMg (C03)2), and features. Calcium fertilizer positive / to be applied to different plants.
negative aspects.
Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁ;ﬂ;gﬁgt:g;“g Methods On Hazirlik / Preliminary
Techniques
Magnezyumlu giibreler (CaMg (C0O3)2, MgS04.7H20, MgS04.H20, ;ﬁﬁ;?:kafg?% si?;llje@rl?r::'kkate
13 K2S04.MgS04, MgCO3) ve ozellikleri, Kukirtlu glibreler (Elementel uygulanacak giibre mi?(tarlarmm
S igeren, SO4 formunda igeren, baska formlarda i¢eren) ve 6zellikleri hesaplanmast,
Magnesium fertilizer (CaMg (C0O3)2, MgS04.7H20, MgS04.H20, Soil analysis results considering
K2S04.MgS04, MgCO3) and their properties. Sulfur-fertilizers the amount of fertilizer calculation
(elemental S, SO4 form, other forms) and their properties. to be applied to different plants.
Teorik Dersler / Theoretical Uygulama Lab 'Cl')gl:(r:}:(rlr;rTls)rgtsgi\rgz Methods On Hazirlik / Preliminary
Techniques
14 Mikro bitki besin element glbreleri (Fe, Cu, Zn, Mn, B), organik ve Odev problemlerinin tartigimasi

inorganik bilesikleri, 6zellikleri,

Micro-nutrient fertilizer (Fe, Cu, Zn, Mn, B), and their organic -
inorganic compounds.and their properties

Discussion of homework problems
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Kompoze giibreler ve uygulamada avantaj/dezavantajlari, Organo-
15 mineral glibreler Uygulama sinavi
Compound fertilizer and application advantages / disadvantages, .
- . Practical exam
Organo-mineral fertilizers
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

16 Do6nem Sonu Sinavi

Final Exam

DEGERLENDIRME / EVALUATION

Katki Yizdesi/

Yanyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities N?liz/tl)(/-:'r Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number e o
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basari Notuna Katki Ylizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
Son | S | Gaan o

(Hours) (Hour)
Alan Gezisi / Field Trip 1 6.00 6.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 15.00 15.00
Rapor Sunma / Report Presentation 2 2.00 4.00
Derse Katilim / Attending Lectures 14 2.00 28.00
Final Sinavi / Final Examination 1 2.00 2.00
Uygulama/Pratik / Practice 11 2.00 22.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 22.00 22.00
Deney / Experiment 2 1.00 2.00
Ara Sinav / Midterm Examination 1 2.00 2.00
Bireysel Calisma / Self Study 2 2.00 4.00

36 56.00 107.00

Toplam / Total:

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 107.00/30.00 = 3.57 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 107.00 / 30.00 = 3.57 ~

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilari / Program Outcomes
Hzailifg QUERES 111 (112113 (114|115 [ 116 |1.1.7 [1.1.8 | 1.1.9 [1.1.10[1.1.11]1.1.12[1.1.13

1.0Optimum gubrelemede bitki,
cevre ve ekonomik faktorleri
karsilastirabilme / Designs
between soil properties and
availability of plant nutrients

2.Gubreleme yontemlerini
karsilastirabilme / Compare
methods of fertililisation

3.Gubre-Toprak-Bitki
etkilesimlerini aciklayabilme /
The comparation of plant,
environmental and economical
factors in the optimum
fertilization

4.Toprak 6zellikleri ile bitki
besin elementlerinin
yarayighhgini tasarlayabilme /
Fertilizer-soil-plant interactions
to explain

5.0rganik ve kimyasal
gubrelerin materyallerini ve
ozelliklerini taniyabilme /
Materials and properties of
organic and chemical fertilizers
to recognize

6.Gubre 6nerisinde teknik bilgi
ve verileri kullanabilme /
Technical information and data
to use in fertilizer
recommendations

Katki Dizeyi / Contribution Level : 1-Cok Duistk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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