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1. Aslan G. E, Kurung A, Biiyiiktas D., Sénmez N. K., Karaca C., UFUK 2020 Projesi, SafeH20 Farm-Innovative farm
strategies that integrate sustainable N fertilization, water management and pest control to reduce water and soil
pollution and salinization in the Mediterranean, 2023 - 2026

2. Ulgen S, Aydinsakir K, Karaca C., Segmen T., Olsen A, Kantarcioglu B., TUBITAK Projesi, SUTAR AGRICULTURE BOX
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3. Kara F, Aydmsakir K, Ozbek 0., Ucar G., Erdal S., Pamukc¢u M., Cemek B., Biiyiiktas D., Karaca C., TAGEM Tarimsal
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uygulamalarinin silajlik misir verim ve verim unsurlarina etkisi ve nitrat yikanmasinin iki boyutlu modellenmesi,
2021 - 2024

4. Biyiiktas D., Bastug R., Kurunc A, Aslan G. E., Karaca C., UFUK 2020 Projesi, IGUESSMED - Innovative Greenhouse
Support System in the Mediterranean Region: Efficient fertigation and pest management through IoT Based
Climate Control, 2020 - 2024

5. Karaca C., TUBITAK Projesi, Adjustment of the VegSyst model and the VegSyst -DSS software used in fertigation
management in Mediterranean type greenhouses for the Antalya region., 2022 - 2023

6. Thompson R, Padilla Ruiz F. M., Gallardo Pino L., Pefia Fleitas M. T., Rodriguez Chaves A. C,, De Souza Ibarra S. R,
Grasso Rodriguez R, Redondo Miranda R. M,, Karaca C., Diger Ulkelerdeki Kamu Kurumlar: Tarafindan
Desteklenmis Proje, Efecto del cultivar sobre la monitorizacién en planta del estado nutricional en nitrégeno de
cultivos, 2019 - 2023

7. Blyiiktas K, Karaca C., Kiyar M., Diger Resmi Kurumlarca Desteklenen Proje, Serada kullanilan plastik rtiilerde
dolu zararmin fiziksel etki mekanizmasinin ortaya konulmasi, zarar esigi olusturulmasi, yumusak ve sert plastik
ortiilerde amortisman oranlarinin belirlenmesi, 2020 - 2021

8. BUYUKTAS D., KARACA C,, Yiikksekdgretim Kurumlar: Destekli Proje, Akdeniz Tipi Plastik Seralarda Kisa Dalga Boylu
Radyasyonun Tahmin Edilmesi, 2020 - 2021

9. BUYUKTAS D., KARACA C,, Yiiksekégretim Kurumlar: Destekli Proje, Ortiialtinda Yaygin Olarak Yetistirilen Bitkilerin
Su Tiiketimlerinin Enerji Dengesi Yontemi ile Belirlenmesi, 2018 - 2020

10. Bastug R, Biiyiiktas D., Aydinsakir K, Biiyiiktas K, Onus A. N., TUBITAK Projesi, Ortiialtinda Yetistirilen Baz
Bitkilern Gergek Su Tiiketimlerinin (ETc) ve Bitki Katsayilarinin (Kc) Belirlenmesi, 2017 - 2020

11. Bastug R, Biiyiiktas D., Karaca C,, Yiiksekdgretim Kurumlari Destekli Proje, Kisintili Sulama Uygulamalarinin
Lizimetre Kosullarinda Yetistirilen Susamda Bitki Su Tiiketimi, Verim ve Kalite Ozelliklerine Etkileri, 2014 - 2017

12. Kurung A, Aslan G. E, Karaca C,, Tezcan A, Turgut K, Karhan M., Kaplan B,, Yiiksekogretim Kurumlar1 Destekli
Proje, Farkli Sulama Suyu Tuzlulugu ve Sulama Diizeylerinin Gelisme Periyodu Boyunca Seker Otu Stevia
Rebaudiana Bitkisinde Biiyiime Verim Kalite ve Enerji Kullanimina Zamansal Etkisinin Arastirilmasi, 2014 - 2016

13. Biytiktas D., Karaca C,, Yiiksekogretim Kurumlari Destekli Proje, Farkli Fertigasyon Stratejileri ve Damlatici



Debilerinin Kumlu ve Tinh Toraklarda Nitrat Yikanmasi Uzerine Etkilerinin Incelenmesi, 2013 - 2014

14. KARACA C., TUBITAK Projesi, M9 Bodur Anaci Uzerinde Yetistirilen Mondial Gala Elma Cesidinde Farkli Uriin Yiikii
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SCI, SSCI ve AHCI indekslerine Giren Dergilerde Yayinlanan Makaleler

Cultivar effect on proximal optical sensor measurements and estimation of leaf N content in
muskmelon and sweet pepper

Padilla F. M,, Karaca C,, Pefia-Fleitas M. T,, Gallardo M., Rodriguez A., Thompson R. B.

European Journal of Agronomy, cilt.159, 2024 (SCI-Expanded)

Computing air temperature and humidity for reference crop evapotranspiration calculation in
passive Mediterranean greenhouses

Santiago Bonachela S, Fernandez M. D., Hernandez J., Karaca C.

AGRICULTURAL WATER MANAGEMENT AN INTERNATIONAL JOURNAL, cilt.302, ss.1-10, 2024 (SCI-Expanded)
Effects of Saline Irrigation Water Applications on Evapotranspiration Partitioning and Crop
Coefficient of Tomato Grown in Mediterranean-Type Greenhouses

Aslan G. E, Bastug R, Karaca C,, Kurunc A, Buyuktas D., Navarro A.

AGRONOMY, cilt.14, sa.8, ss.1-20, 2024 (SCI-Expanded)

Evapotranspiration and crop coefficients of some vegetable crops grown under greenhouse
conditions

Bastug R., Biiyiiktas D., Biiyiiktas K., Aydinsakir K., Onus A. N., Karaca C.

JOURNAL OF WATER AND CLIMATE CHANGE, cilt.15, s5.3236-3259, 2024 (SCI-Expanded)

Evaporation and Transpiration Components of Crop Evapotranspiration and Growth Parameters of
Lettuce Grown under Greenhouse Conditions

Ibrahim Y. M., Buyuktas D., Karaca C.

JOURNAL OF IRRIGATION AND DRAINAGE ENGINEERING, cilt.150, sa.5, ss.1-16, 2024 (SCI-Expanded)
Enhancing secondary compounds in strawberry fruit through optimized irrigation and seaweed
application

Kapur B., Karaca C, Saridas M. A,, Ag¢cam E,, Celiktopuz E., Paydas Kargi S.

Scientia Horticulturae, cilt.324, 2024 (SCI-Expanded)

The effect of salinity on evapotranspiration, some growth parameters and ion uptake of sweet
sorghum

Aydinsakir K., Erdurmus C., Karaca C.

MAYDICA, cilt.67, sa.1, ss.1-8, 2024 (SCI-Expanded)

Estimation of daily global solar radiation based on different whitening applications using
temperature in Mediterranean type greenhouses

Karaca C.

Italian Journal of Agrometeorology, cilt.1, ss.79-93, 2023 (SCI-Expanded)

Evaluation of Absolute Measurements and Normalized Indices of Proximal Optical Sensors as

Estimators of Yield in Muskmelon and Sweet Pepper
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21.

KARACA C, Thompson R. B,, Pefa-Fleitas M. T., Gallardo M., Padilla F. M.

Remote Sensing, cilt.15, sa.8, 2023 (SCI-Expanded)

Effect of regulated deficit irrigation on productivity, evapotranspiration and quality of grain
sorghum

Allamine H. M., Buyuktas D., Karaca C., Aydinsakir K., Erdurmus C.

IRRIGATION SCIENCE, cilt42, ss.277-293, 2023 (SCI-Expanded)

Effects of Salinity Stress on Drip-Irrigated Tomatoes Grown under Mediterranean-Type Greenhouse
Conditions

Karaca C,, Aslan G. E,, Buyuktas D., Ahmetkurunc, Bastug R, Navarro A.

AGRONOMY-BASEL, cilt.13, sa.1, ss.1-18, 2023 (SCI-Expanded)

Water productivity of soybeans under regulated surface and subsurface drip irrigation conditions
aydinsakir K., DINC N., BUYUKTAS D., KOCATURK M., OZKAN C. F., KARACA C.

IRRIGATION SCIENCE, cilt.39, sa.6, ss.773-787, 2021 (SCI-Expanded)

The effects of deficit irrigation practices on evapotranspiration, yield and quality characteristics of
two sesame varieties (Sesamum indicum L.) grown in lysimeters under the Mediterranean climate
conditions

BASTUG R., KARACA C., BUYUKTAS D., aydingakir K., DINC N.

IRRIGATION SCIENCE, cilt.39, sa.5, s5.587-606, 2021 (SCI-Expanded)

Evapotranspiration, yield and silage quality characteristics of three maize hybrids grown under
Mediterranean conditions

BUYUKTAS D., BASTUC R, Ozen N., AYDINSAKIR K., KARACA C., CUREK M., ERDAL S.

ARCHIVES OF AGRONOMY AND SOIL SCIENCE, cilt.67, sa.10, ss.1341-1358, 2021 (SCI-Expanded)

Effects of salt source and irrigation water salinity on growth, yield and quality parameters of Stevia
rebaudiana Bertoni

KURUNC A, ASLAN G. E,, KARACA C,, Tezcan A, TURGUT K., KARHAN M,, Kaplan B.

SCIENTIA HORTICULTURAE, cilt.270, 2020 (SCI-Expanded)

SPATIAL AND TEMPORAL MAPS IN REFERENCE EVAPOTRANSPIRATION IN CHAD

Karaca C., Allamine H. M,, Biiyiiktas D.

FRESENIUS ENVIRONMENTAL BULLETIN, cilt.29, sa.12A, ss.11565-11572, 2020 (SCI-Expanded)

The effect of different bedding materials used on free-stalls on dairy cows' preferences
BUYUKKOK S., BUYUKTAS K., Tezcan A., KARACA C.

LARGE ANIMAL REVIEW, cilt.25, sa.4, ss.119-126, 2019 (SCI-Expanded)

Effects of Fertigation Strategies on Nitrate-Nitrogen Leaching and Yield Parameters of Cucumber
Grown in Glasshouse

Ayan N,, Biiyiiktas D., Karaca C., Bastug R.

FRESENIUS ENVIRONMENTAL BULLETIN, cilt.28, sa.5/2019, ss.3876-3885, 2019 (SCI-Expanded)

Excess Nitrogen Exceeds the European Standards in Lettuce Grown under Greenhouse Conditions
aydmsakir K, KARACA C., OZKAN C. F., DINC N., BUYUKTAS D., ISIK M.

AGRONOMY JOURNAL, cilt.111, sa.2, ss.764-769, 2019 (SCI-Expanded)

Comparing Seven Different Reference Evapotranspiration Equations with Penman Monteith for
Antalya, Turkey

KARACA C., BUYUKTAS D., BASTUG R., Aydimsakir K., BUYUKTAS K.

FRESENIUS ENVIRONMENTAL BULLETIN, cilt.27, sa.12, ss.9500-9508, 2018 (SCI-Expanded)

RELATIONS BETWEEN CROP WATER STRESS INDEX AND STOMATAL CONDUCTANCE OF SOYBEAN
DEPENDING ON CULTIVARS

Karaca C,, Tekelioglu B., Biiyiiktas D., Bastug R.

FRESENIUS ENVIRONMENTAL BULLETIN, cilt.27, sa.6, ss.4212-4219, 2018 (SCI-Expanded)

Diger Dergilerde Yayinlanan Makaleler
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Determination of the physiological response of lettuce to different irrigation water salinities (NaCl)
and leaching fractions

Odemis B., Candemir D. K., Karaca C.

MUSTAFA KEMAL UNIVERSITY JOURNAL OF AGRICULTURAL SCIENCES (MKU]JAS), cilt.29, sa.2, ss.552-568, 2024
(Hakemli Dergi)

Evaluation of NASA POWER Climatic Data against Ground-Based Observations in The Mediterranean
and Continental Regions of Turkey

Halimi A. H,, Karaca C,, Biiyiiktas D.

Journal of Tekirdag Agricultural Faculty, cilt.20, sa.1, ss.104-114, 2023 (ESCI)

The effects of different levels of irrigation practices on quinoa I: Evapotranspiration and crop
coefficients

Samutoglu N., Bastug R, Karaca C., Biiytiktas D.

Mediterranean Agricultural Sciences, sa.34, ss.63-69, 2021 (Hakemli Dergi)

The effects of different levels of irrigation practices on quinoa II: Vegetative growth, yield and
quality parameters

Samutoglu N., Bastug R, Karaca C., Biiytiktas D.

Mediterranean Agricultural Sciences, sa.34, ss.71-78, 2021 (Hakemli Dergi)

Comparison of response of soybean irrigated by surface and subsurface drip irrigation method to
deficit irrigation using canopy temperature under the Mediterranean conditions

Polat B, Karaca C., Aydinsakir K, Biiyliktas D., Bastug R.

Mustafa Kemal University Journal of Agricultural Sciences, sa.26, ss.228-237, 2021 (Hakemli Dergi)

Kat1 Atik Emisyonlarinin Azaltilmasinda Omriinii Tamamlamis Arag Lastiklerinin Toprakalti Drenaj
Sistemlerinde Zarf Malzemesi Olarak Kullanim Olanaklarinin Arastirilmasi

Biiytikeekic Kiifidir G., Blyiiktas D., Karaca C., Bastug R.

Tiirk Tarim ve Doga Bilimleri Dergisi, sa.8, ss.891-897, 2021 (Hakemli Dergi)

Variation of the Leaf Area Index of Some Vegetables Commonly Grown in Greenhouse Conditions
with Cultural Practices

Karaca C., Biiyiiktas D.

Horticulture Studies, sa.38, ss.56-61, 2021 (Hakemli Dergi)

Non-destructive estimation of chlorophyll content of peanuts grown at different soil texture and
salinity levels

Karaca C,, Aslan G. E,, Polat B,, Biiyiiktas D.

Mediterranean Agricultural Sciences, cilt.34, sa.3, ss.301-305, 2021 (Hakemli Dergi)

THE EVALUATION OF BEDDING MATERIALS USED ON FREE-STALL RESTING SURFACES IN TERMS OF
COW COMFORT

BUYUKKOK S., BUYUKTAS K., TEZCAN A., KARACA C.

EUROASIA JOURNAL OF APPLIED SCIENCES, cilt.7, sa.13, ss.169-180, 2020 (Hakemli Dergi)

Determination of Leaf Area of Some Vegetable Plants Grown under Greenhouse Condition by Non-
Destructive Methods

Karaca C., Biiyiiktas D., Sehir S.

Horticulture Studies, sa.38, ss.23-28, 2020 (Hakemli Dergi)

Tuzlu/Atik sularin tarimda kullanim olanaklari ve alinmasi gereken 6nlemler

Odemis B., Kazgéz Candemir D., Karaca C., Aydinsakir K., Biiyiiktas D.

Yeni Tiirkiye Dergisi, cilt.Il, sa.26 (Tarim politikalar1 6zel sayisi), ss.70-78, 2020 (Hakemli Dergi)

Su kaynaklari ve sulama teknolojilerinin mevcut durumu ve gelisme potansiyeli

Biiyiiktas D., Karaca C., Kdksal A, Bastug R., Odemis B.

Yeni Tiirkiye Dergisi, cilt.Il, sa.26 (Tarim politikalari1 6zel sayis1), ss.39-57, 2020 (Hakemli Dergi)
Determination of greenhouses and its insurance conditions damaging from natural disasters
occurred in districts of eastern Antalya region

Caliskan R, Biiytiktas K., Tezcan A., Karaca C.

(Mustafa Kemal University Journal of Agricultural Sciences, cilt.24, sa.(Special Issue), ss.135-141, 2019 (Hakemli
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24.

25.

26.

27.

Dergi)

Determination of the intensity of hail damage of the polyethylene greenhouse covers in the
Mediterranean region by thermal camera

BUYUKTAS K., TEZCAN A, KARACA C., GUMUS Z., CALISKAN R.

MUSTAFA KEMAL UNIVERSITY JOURNAL OF AGRICULTURAL SCIENCES (MKUJAS), cilt.24, ss.135-141, 2019
(Hakemli Dergi)

Determination of greenhouses and its insurance conditions damaging from natural disasters
occurred in districts of eastern Antalya region

CALISKAN R., BUYUKTAS K., TEZCAN A, KARACA C.

MUSTAFA KEMAL UNIVERSITY JOURNAL OF AGRICULTURAL SCIENCES (MKUJAS), cilt.24, ss.128-134, 2019
(Hakemli Dergi)

Akdeniz bolgesindeki polietilen ortiilii seralarin dolu hasar yogunlugunun termal kamera ile
belirlenmesi

Biiytiktas K., Tezcan A, Karaca C., Giimiis Z., Caliskan R.

Mustafa Kemal Universitesi Tarim Bilimleri Dergisi, cilt.24, sa.(0Ozel Say1), ss.135-141, 2019 (Hakemli Dergi)
Equations Developed to Estimate Evapotranspiration in Greenhouses

KARACA C., TEZCAN A, BUYUKTAS K., BUYUKTAS D., BASTUG R.

ERCIS (VAN) ILCESI iCME SULARININ SU KALITESI OZELLIKLER]I, cilt.28, sa.4, ss.482-489, 2018 (Scopus)
Comparison of Measured and Estimated Evapotranspiration of Pomegranate Grown under
Mediterranean Conditions

Karaca C.,, Aydinsakir K, Ding¢ N., Biiytiktas D., Bastug R., Polat B.

Siileyman Demirel Universitesi Ziraat fakiiltesi Dergisi, sa., I. Uluslararas: Tarimsal Yapilar ve Sulama Kongresi Ozel
Sayis, ss.140-150, 2018 (Hakemli Dergi)

Equations Developed to Estimate Evapotranspiration in Greenhouse

Karaca C., Tezcan A, Biiyiiktas D., Biiyiiktas K., Bastug R.

Yiiziincii Y1l Universitesi Ziraat Fakiiltesi Tarim Bilimleri Dergisi, cilt.28, sa.4, ss.482-489, 2018 (Hakemli Dergi)
Antalya kosullarinda kiyas bitki su tiiketiminin alansal ve zamansal dagiliminin belirlenmesi
Karaca C,, Biiyiiktas D., Bastug R., Aydinsakir K., Tekelioglu B.

Derim, cilt.34, sa.2, ss.158-171, 2017 (Hakemli Dergi)

Sigir Barinaklarinda Kullanilan Althik Materyallerin Tercih Siirelerinin Belirlenmesi

Biiytiktas K., Tezcan A., Karaca C., Biiytikkok S.

Academia Journal of Engineering and Applied Sciences, cilt.IWCB 2017, ss.135-143, 2017 (Hakemli Dergi)
Kiyas Bitki Su Tiiketiminin (ETo) Hesaplanmasi Amaciyla Kullanilan Bilgisayar Yazilimlarinin
Karsilastirmasi

Karaca C., Biiyiiktas D., Tekelioglu B.

Gaziosmanpasa Journal of Scientific Research, cilt.6, sa.0zel Say1 (BSM-2017), ss.118-128, 2017 (Hakemli Dergi)
Sigir Barinaklarinda Kullanilan Althik Materyallerin Tercih Siirelerinin Belirlenmesi

BUYUKTAS K., TEZCAN A., KARACA C., SUNA B.

Akademia Journal of Engineering and Applied Sciences, ss.135-143, 2017 (Hakemli Dergi)

Siirdiiriilebilir Tarimsal Uretim i¢in Toprak Nem Sensérlerinin Etkin Kullanimi

Karaca C., Tekelioglu B., Biiyiiktas D.

Academia Journal of Engineering and Applied Sciences, cilt.2, sa.3, ss.33-41, 2017 (Hakemli Dergi)

Kiyas Bitki Su Tiiketiminin Hesaplanmasinda Kullanilan Esitliklerin Degerlendirilmesi

Karaca C,, Tekelioglu B., Biiyiiktas D., Bastug R.

Academia Journal of Engineering and Applied Sciences, sa.ICAE - IWCB 2017 Special Issue, ss.144-161, 2017
(Hakemli Dergi)

Effects on Water Stress on Daily Stomatal Conductivity of Stevia rebaudiana

Aslan G. E.,, Karaca C,, Kuruncg A.,, Kaman H.

International Journal of Plant Soil Science, cilt.19, sa.4, ss.1-8, 2017 (Hakemli Dergi)

Infrared termometre tekniginin nar (Punica granatum L.) agac¢larinda sulama programlamasi

amaciyla kullanim olanaklari
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29.

Tekelioglu B., Biiyiiktas D., Karaca C., Bastug R., Din¢ N., Aydinsakakir K.

Derim, cilt.34, sa.1, ss.61-71, 2017 (Hakemli Dergi)

Use of Crop Water Stress Index for Irrigation Scheduling of Soybean in Mediterranean Conditions
Tekelioglu B., Biiyiiktas D., Bastug R., Karaca C., Aydinsakir K., Ding¢ N.

Journal of Experimental Agriculture International, cilt.18, sa.6, ss.1-8, 2017 (Hakemli Dergi)

Impact of salinity stress on growing, seedling development and water consumption of peanut
(Arachis hypogea cv. NC-7)

Aydinsakakir K, Biiyiiktas D., Ding¢ N., Karaca C.

Akdeniz Universitesi Ziraat Fakiiltesi Dergisi, cilt.28, sa.2, s5.77-84, 2015 (Hakemli Dergi)

Kitap & Kitap Boliimleri

Topraksiz tarimda sulamanin programlanmasi

SEHIR S., KARACA C., BUYUKTAS D.

Biyosistem Miihendisligi I, Atilgan A, Biiyiiktas K., Saltuk B., Editér, Akademisyen Kitabevi, Ankara, ss.167-182, 2021
Current situation, problems and solution of protected cultivation in Antalya

KARACA C.

Current Researches in Agriculture, Forestry and Aquaculture Sciences, Atilgan A, Saltuk B., Editor, Duvar
Publishing, Ankara, ss.1-34, 2020

Water resource and irrigation in Somalia

IBRAHIM Y. M., KARACA C., BUYUKTAS D.

Current Researches in Agriculture, Forestry and Aquaculture Science, Atilgan A, Saltuk B., Editér, Duvar Publishing,
Ankara, ss.35-53, 2020

Hakemli Kongre / Sempozyum Bildiri Kitaplarinda Yer Alan Yayinlar

1.

Impact of irrigation water salinity on stomatal conductance and chlorophyll content index of tomato
plants across phenological stages

Karaca C, Aslan G. E, Kurung A, Bastug R, Biiyiiktas D.

7th International Congress on Water, Waste and Energy Management (WWEM24), Lisbon, Portekiz, 24 - 26
Temmuz 2024, ss.23-24

Assessment Of Evapotranspiration Accuracy Calculated Of Some Vegetables By Aerodynamic
Resistance Determined Based On Wind Speed, Plant Height, And Vegetation Cover Under Greenhouse
Conditions

Karaca C., Biiyiiktas D.

V. Balkan Agricultural Congress, Edirne, Tiirkiye, 20 - 23 Eylil 2023, ss.1007-1017

Assessing the impact of irrigation water salinity on mineral composition in different part of tomato
ASLAN G. E.,, KARACA C., KURUNC A, BUYUKTAS D., BASTUG R., NAVARRO A.

V. International Conference on Agricultural, Biological and Life Science, Edirne, Tiirkiye, 17 - 20 Eyliil 2023, ss.129-
135

Evaluation of the daily variation of aerodynamic resistance of grass in low-tech Mediterranean-type
greenhouses

Karaca C.

IV. Balkan Agricultural Congress, Edirne, Tiirkiye, 31 Agustos 2022, cilt.1, ss.807-813

Yield estimation with normalization indices calculated from SPAD data of sweet pepper

Karaca C., Thompson R. B, Pefia-Fleitas M. T., Gallardo M., Padilla F. M.

4th Workshop Fertilisation and Irrigation, Ghent, Belcika, 13 - 15 Eyliil 2022, ss.1

Comparing Crop Water Stress Index of Sorghum Irrigated by Surface and Subsurface Drip Irrigation

Method under Mediterranean Conditions
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11.

12.

13.

14.

15.

16.

17.

18.

POLAT B., KARACA C., BUYUKTAS D., AYDINSAKIR K.

Proceedings of International Congress and Workshop on Agricultural Strucrures and Irrigation, Diyarbakir,
Tiirkiye, 12 - 15 Mayis 2022, ss.229

Examining the use of scrap tires as an envelope material in subsurface drainage systems
Biiytikeekic¢ Kiifudir G., Bliytiktas D., Karaca C., Bastug R.

6th Congress on Soil & Water Resources with International Participation, [zmir, Tiirkiye, 12 - 14 Aralik 2019,
ss.112

Determination of greenhouses and its insurance conditions damaging from natural disasters
occurred in districts of eastern Antalya region
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