SCIENTIFIC PAPERS

SERIES A. AGRONOMY
VOLUME LXI, NO. 1, 2018






UNIVERSITY OF AGRONOMIC SCIENCES
AND VETERINARY MEDICINE OF BUCHAREST
FACULTY OF AGRICULTURE

SCIENTIFIC PAPERS
SERIES A. AGRONOMY

VOLUME LXI, NO. 1

2018
BUCHAREST



SCIENTIFIC COMMITTEE

Sinisa BERJAN — University of East Sarajevo, Bosnia and Herzegovina

Dimitrios BILALIS — Agricultural University of Athens, Greece

Tovu-Adrian BIRIS — University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania

Lancelot BUTTERS — University of Central Lancashire, United Kingdom

Raimundo CABRERA — University of La Laguna, Phytopathology Unit, Spain

Costica CIONTU — University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania

Sorin Mihai CIMPEANU — University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania
Stelica CRISTEA — University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania

Tonela DOBRIN — University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania

Marin DUMBRAVA — University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania

Mihail DUMITRU — Research and Development Institute for Soil Science, Agro-chemistry and Environmental Protection of
Bucharest, Romania

Lenuta Iuliana EPURE — University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania
Senol Zafer ERDOGAN — Konya Food and Agriculture University, Turkey

André FALISSE — University of Li¢ge, Gembloux Agro-Bio Tech, Belgium

Cristian HERA — Romanian Academy

Beatrice-Michaela IACOMI — University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania
Cristian IACOMI — University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania

Leonard ILIE - University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania

Florin IMBREA — “King Mihai I of Romania” Banat University of Agricultural Sciences and Veterinary Medicine of Timisoara,
Romania

Viorel ION — University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania

Mohsen JANMOHAMMADI — University of Maragheh, East Azarbaijan, Iran

Gheorghe JIGAU - State University of Moldova, Republic of Moldova

Gerard JITAREANU - “Ion Ionescu de la Brad” University of Agricultural Sciences and Veterinary Medicine of Iasi, Romania
Maria JOITA-PACUREANU — National Agricultural Research and Development Institute Fundulea, Romania
Yalcin KAYA — Trakya University, Plant Breeding Research Center, Turkey

Doru-Ioan MARIN — University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania

Mircea MIHALACHE — University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania
Mihai NICOLESCU - ,,Gheorghe lonescu-Sisesti” Academy of Agricultural and Forestry Sciences, Romania

Toan PACURAR — University of Agricultural Sciences and Veterinary Medicine

Cluj-Napoca, Romania

Aurelian PENESCU — University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania
Frangoise PICARD-BONNAUD - University of Angers, France

Teodor ROBU — ,.Ion Ionescu de la Brad” University of Agricultural Sciences and Veterinary Medicine of Iasi, Romania
Gheorghe Valentin ROMAN — University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania
Mihail RURAC — State Agrarian University of Moldova, Republic of Moldova

Teodor RUSU — University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Romania

Dumitru Ilie SANDOIU — University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania
Philippe SIMONEAU — University of Angers, France

Gheorghe SIN —,,Gheorghe Ionescu-Sisesti” Academy of Agricultural and Forestry Sciences, Romania

Vasilica STAN — University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania

Marin STEFAN - University of Craiova, Romania

David C. WEINDORF - Texas Tech University, USA

Hristina YANCHEVA — Agricultural University of Plovdiv, Bulgaria

EDITORIAL BOARD
General Editor: Costica CIONTU
Executive Editor: Lenuta Iuliana EPURE
Members: Adrian Gheorghe BASA, André FALISSE, Leonard ILIE, Viorel ION,
Gheorghe JIGAU, Doru Ioan MARIN, Mircea MIHALACHE

PUBLISHER: University of Agronomic Sciences and Veterinary Medicine of Bucharest,
Faculty of Agriculture, Romania
Address: 59 Marasti Blvd, District 1, 011464, Bucharest, Romania
Phone/Fax: + 40 213 318-0466; E-mail: journal@agro-bucuresti.ro
Webpage: http://agronomyjournal.usamv.ro

Copyright 2018
To be cited: Scientific Papers. Series A. Agronomy, Vol. LXI, No. 1,2018

The publisher is not responsible for the opinions published in the Volume. They represent the authors’ point of view.
ISSN 2285-5785; ISSN CD-ROM 2285-5793; ISSN Online 2285-5807; ISSN-L 2285-5785
International Database Indexing: CABI, Index Copernicus, Google Scholar, CNCSIS B+,

Ulrich's Periodicals Directory, Research Bible, Scipio, Scientific Indexing Service, PBN (Polish Scholarly Bibliography),
OCLC (WorldCat); Web of Science Core Collection (Emerging Sources Citation Index)



10.

11.

12.

SUMMARY

SOIL SCIENCES

TILLAGE EFFECTS ON SOIL ORGANIC CARBON, MICROBIAL BIOMASS
CARBON AND BETA-GLUCOSIDASE ENZYME ACTIVITY IN A TYPIC
HAPLOXERERT SOIL - Mert ACAR, ismail CELiK, Hikmet GUNAL, Nurullah
ACIR, Zeliha BARUT BEREKET, Mesut BUDAK ...................ccooviiiiiiniiiii
THE EFFECTS OF DIFFERENT ZN DOSES AND MYCORRHIZAE APPLICATION ON
HORSE BEAN GROWTH AND NUTRIENT UPTAKE UNDER STERILE AND NON
STERILE SOIL CONDITIONS - Cagdas AKPINAR, Ibrahim ORTAS, Ahmet
DEMIRBAS ...
CHISEL PLOW TILLAGE DEPTH EFFECT ON SOIL CARBON DIOXIDE EMISSION -
Ghassan AL-AZZAWI, Davut AKBOLAT ................ i,
EFFECT OF DIFFERENT MAGNESIUM DOSES ON GROWTH AND YIELD OF
PEPPER PLANT IN MYCORRHIZA INOCULATED HARRAN SOIL - Ahmet
ALMAGA o
SOIL EROSION RISK MAPPING USING USLE/GIS METHODOLOGY IN ROZE-CHAY
CATCHMENT, NORTHWEST IRAN - Farrokh ASADZADEH, Maryam RAHMATI,
Hossein ASGARZADEH ... e
EVOLUTION OF DARK CHESTNUT STEPPE SOIL UNDER CONDITIONS OF
DIFFERENT USE AND CLIMATE CHANGE - Sveatoslav BALIUK, Lyudmila
VOROTYNTSEVA ..ot
INFLUENCE OF SOIL TILLAGE SYSTEMS AND INOCULATION ON SOYBEAN
NODULATION AND YIELD - Nicoleta CAPATANA, Ciprian BOLOHAN, Cristina
Andreea OPREA, Doru Ioan MARIN ... ... ...,
AGROTECHNICAL SYSTEMS TO CONSERVING WATER IN THE SOIL FOR
WHEAT CROP - Felicia CHETAN, Teodor RUSU, Cornel CHETAN, Paula Ioana
MORARU, Alina SIMON ......ocoooiiiiiiiiiiiieeeeeeeeeeeeeee e
HEAVY METALS CONTENT IN ALFALFA CULTIVATED ON VERTISOLS ALONG
THE HIGHWAY E75 FROM BELGRADE TO LESKOVAC (SERBIA) - Zoran DINIC,
Radmila PIVIC, Jelena MAKSIMOVIC, Aleksandar STANOJKOVIC, Dragana
JOSIC, Aleksandra STANOJKOVIC-SEBIC ...........cccooiiiiiiiiiiiiiiiisiiieiiii
THE EFFECTS OF DIFFERENT SALT DOSES ON YIELD AND NUTRIENT UPTAKE
OF TOMATO PLANT - Hasan DURUKAN, Ahmet DEMIRBAS ..................cc........
COMPARING THE EFFECTS OF COMPOST AND VERMICOMPOST ON CORN
GROWTH, NUTRIENT CONCENTRATION AND UPTAKE DURING THE
DIFFERENT GROWTH PERIODS - ibrahim ERDAL, Ahmet DOGAN, Cennet
YAYLACI Pelin ALABOZ ........ooiiiiii e
EVOLUTION MICROMORPHOLOGY OF ARGILLIC HORIZONS IN SOME ARID
SOILS IN THE WEST OF URMIA LAKE IN WESTERN AZERBAIJAN PROVINCE,
IRAN - Tina JAHAN, Shahram MANAFT ....... ...,

13

21

27

34

38

4

46

53

63

71

77

84



13.

14.

15.

16.

17.

18.

19.

PHYSICAL PROPERTIES FEATURES OF ALLUVIAL IRRIGATED SOILS OF
DNIESTER AND DNIEPER RIVERS BASINS - Tamara LEAH, Valerian CERBARI,
Sveatoslav BALIUK, Marina ZAKHAROVA, Oleksandr NOSONENKO ................
IMPACT OF CLIMATE CHANGE ON AGRO-CLIMATIC INDICATORS IN
TRANSYLVANIAN PLAIN BETWEEN 2009-2016 - Mihai-Avram MAXIM, Teodor
RUSU, Paula Ioana MORARU, Marius SABADAS, Ovidiu MAXIM ......................
HEAVY METALS FROM THE SOIL AND MINERAL FERTILIZATION - Nicoleta
MARIN, Nicoleta VRINCEANU, Naliana LUPASCU, Mihail DUMITRU .................
DYNAMICS OF SOIL PROPERTIES UNDER A POLLUTION GRADIENT IN URBAN
AREAS (PLOVDIV, BULGARIA) - Slaveya PETROVA, Bogdan NIKOLOYV, Iliana
VELCHEVA, Mariya Yankova, Emiliya Kogan, Elena ZHELEVA, Ekaterina
VALCHEVA, Alexandar ALEXANDROV, Mariana MARHOVA, Marinela
TSANKOVA, Ivan ILIEV ... e e
THE USE OF CHEMICAL AND ORGANIC FERTILIZERS FOR SUNFLOWER CULTURE
ON A STERILE DUMP - CATALIN AURELIAN ROSCULETE, ELENA ROSCULETE ...
INFLUENCE OF SYSTEM TILLAGE UPON WEEDING LERVELIN THE MAIZE
CROP GROWN AT MOARA DOMNEASCA — ILFOV - Ionut Cosmin SFETCU, Elena
Loredana SFETCU, Doru Ioan MARIN .................. e
MYCORRHIZAS AS A TOOL IN MAPPING AGRICULTURAL SOILS - Vlad STOIAN,
Roxana VIDICAN, Ioan ROTAR, Florin PACURAR, Mignon SANDOR, Mihai
BUTA, Valentina STOIAN ... e

CROP SCIENCES

MANAGEMENT OF FUSARIUM WILT (Fusarium oxysporum F. sp. lycopersici) OF
TOMATO WITH ORGANIC AMENDMENTS - Gurama ABUBAKAR UMAR, Haruna
SALISU GOMBE ........ccccoiiiiiiiiie e
EFFECT OF RHIZOBIUM BACTERIA ON NITROGEN FERTILIZER REQUEST OF
COMMON VETCH (Vicia sativa L.) - Aysen AKAY, Ali CICEK .....ovvviiiiiiiiii
EFFECT OF WHEATGRASS (Triticum aestivum L.) JUICE ON SEEDLING GROWTH
AND Rhizoctonia solani ON CORN - ilknur AKGUN, Rabia AYATA, Ruziye
KARAMAN, Giirsel KARACA ...ttt
DETERMINATION OF YELLOW RUST DISEASE (Puccinia striiformis f. sp. tritici)
RESISTANT OF THE WHEAT LANDRACE COLLECTED FROM ISPARTA AND
BURDUR PROVINCES - Demet ALTINDAL, ilknur AKGUN, Hiilya OZGONEN
OZKAYA oo,
USING DIFFERENT METHODS OF ADDING HERBICIDES IN CONTROLLING
WATER HYACINTH (Eichhornia crassipes) AND REDUCE IN WATER
ENVIRONMENT POLLUTION - Adnan AL-WAGGA, Omar AL-GBURI ................
ANTIFUNGAL ACTIVITY OF NANO CALCIUM POLYSULFIDE AGAINST
PATHOGENIC FUNGI ON TOMATO - Serife Evrim ARICI, Ahmet SIMSEK, Mustafa
ASKIN o

90

96

101

109

117

125

130

139

143

149

155

162

170



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

EVALUATION OF CYTOTOXICITY OF THE HERBICIDE GALIGAN 240 EC TO
PLANTS - Elena BONCIU ...t e e
GROWTH AND GRAIN YIELD PARAMETERS OF SINGLE-PLANTED AND
IN-CANOPY GROWN WHEAT (Triticum aestivum L.) - Ugur CAKALOGULLARI,
Giilden Deniz ATES ATASOY, Deniz iISTIPLILER, Ozgiir TATAR .......................
QUALITATIVE MODIFICATIONS PRODUCED IN FEED OF Festuca rubra L. AND
Agrostis capillaries L. UNDER INFLUENCE OF UAN LIQUID FERTILIZER - Mirela
CIREBEA, Ioan ROTAR, Roxana VIDICAN, Anca PLESA, Ovidiu RANTA ...........
ALLELOPATHY AND ALLELOCHEMICAL INTERACTIONS AMONG PLANTS -
Ramona COTRUT ... e
INVESTIGATION ON THE YIELD AND GRAIN QUALITY OF COMMON WHEAT (T.
aestivum L.) CULTIVARS GROWN UNDER THE AGROECOLOGICAL CONDITIONS
OF CENTRAL BULGARIA - Vania DELIBALTOVA, Manol DALLEV ................
APPLICATION OF THE COEFFICIENT OF USING THE ACTIVE SUBSTANCE FOR
THE EVALUATION OF THE EFFECT OF CHANGES OF NOZZLE OPERATING
PARAMETERS ON THE SPRAYING PROCESS - Katarzyna DEREN, Antoni
SZEWCZYK, Deta LUCZYCKA, Beata CIENIAWSKA ...........ccccvviiiiiriiiiiieieeeen,
EVALUATION OF SOME MORPHOLOGICAL, CHEMICAL PARAMETERS AND
ANTIOXIDANT CAPACITY OF POMEGRANATE - Cristina DITESCU, Narcisa
BABEANU, Sultana NITA, Ovidiu POPA ......................cccoooiiiiiiiiiiiii i,
EFFECT OF BIOCYCLIC HUMUS SOIL ON YIELD AND QUALITY PARAMETERS OF
SWEET POTATO (Ipomoea batatas L.) - Lydia Dorothea EISENBACH, Antigolena
FOLINA, Charikleia ZISI, Ioannis ROUSSIS, Ioanna TABAXI, Panayiota
PAPASTYLIANOU, I. KAKABOUKI, Aspasia EFTHIMIADOU, Dimitrios J. BILALIS
DETERMINATION OF THRESHING PERFORMANS OF NEW DESING THRESHING
UNIT FOR SAGE - Mehmet Emin GOKDUMAN, Deniz YILMAZ .........................
DETERMINATION OF THE EFFECTS OF GENOTYPE AND SOWING TIME ON
PLANT GROWTH AND DEVELOPMENT IN CAMELINA [(Camelina sativa L.
(Crantz)] - Merve GORE, Orhan KURT ...,
WEEDS MAPPING FROM WHEAT CROPS - Marga GRADILA, Daniel JALOBA .....
ANALYSIS OF SOME QUALITY COMPONENTS TO FEW AMPHIDIPLOID LINES
OF WHEAT - Paula JANCU, Marin SOARE, Ovidiu PANITA ...............................
DRY MATTER YIELD AND DIGESTIBILITY OF SECOND CROP SILAGE CORN
CULTIVATED AFTER CEREALS UNDER ESKISEHIR ECOLOGICAL CONDITIONS -
Onur ILERI, Suleyman AVCL AL KOC ...,
RESULTS REGARDING YIELD COMPONENTS AND GRAIN YIELD AT
SUNFLOWER UNDER DIFFERENT ROW SPACING AND NITROGEN
FERTILISATION CONDITIONS - Viorel ION, Adrian Gheorghe BASA, Marin
DUMBRAVA, Lenuta Iuliana EPURE .................cccccccoiiiiiiiiiiiiiiiiiieeeeeeiiin
VARIATION OF CURRENT MORPHOLOGICAL CHARACTERS IN WINTER
BARLEY, Hordeum vulgare L. - Nicolae IONESCU, Mihaela Ioana GEORGESCU,
Aurel PENESCU, Elena SAVULESCU, Maria VOICA, Alexandru LAZAR ..............
SALINITY EFFECTS ON SWEET CORN YIELD AND WATER USE EFFICIENCY
UNDER DIFFERENT HYDROGEL DOSES - Sema KALE, Burcu ARICAN ...............

175

179

184

188

194

199

205

210

218

223

227

234

240

247

255

263



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

EFFECTS OF DIFFERENT SEED SIZES AND SHAPES ON FORAGE YIELD AND
QUALITY OF FODDER MAIZE - Emre KARA, Mustafa SURMEN .......................
EFFECTS OF NANO SULFUR (S) APPLICATIONS ON YIELD AND SOME YIELD
PROPERTIES OF BREAD WHEAT - Muharrem KAYA, Ruziye KARAMAN, Aykut

EFFECT OF EXTRA POTASSIUM SUPPLY ON AMINOACID COMPOSITION OF
CORN SEED UNDER THE DEFICIT IRRIGATION CONDITIONS (SECTION C) -
Yakup Onur KOCA ... e
PHOSPHINE RESISTANCE OF RUSTY GRAIN BEETLE Cryptolestes ferrugineus
(Coleoptera: Laemophloeidae) POPULATIONS IN TURKEY - Erhan KOCAK, Abdullah
YILMAZ, Y. Nazim ALPKENT, Serdar BILGINTURAN ....................................
IMPACT OF SOIL TILLAGE REDUCTION ON CULTIVATION PRODUCTIVITY OF
WHEAT, BARLEY AND SOYBEAN - Igor KOVACEV, Nikola BILANDZIJA,
Kredimir COPEC, Dubravko FILIPOVIC..........ccccooiniiiiiiniiineceeians
A BIBLIOMETRIC REVIEW OF RESEARCH TRENDS IN SALICYLIC ACID USES IN
AGRICULTURAL AND BIOLOGICAL SCIENCES: WHERE HAVE BEEN STUDIES
DIRECTED? - Muhittin KULAK ...
DETERMINATION OF YIELD AND YIELD COMPONENTS OF SOME CRAMBE
GENOTYPES IN THE WORLD CRAMBE COLLECTION - Orhan KURT, Tuba
OZYILMAZ, Merve GORE ......oooooiii e,
IMPROVE OF GRAIN YIELD AND QUALITY OF WINTER WHEAT BY NITROGEN
INPUTS - Roxana Maria MADJAR, Gina VASILE SCAETEANU, Andreea ANTON
CONTROL OF THE CARROT CYST NEMATODE Heterodera carotac BY TANNIN
AQUEOUS SOLUTIONS - Lara MAISTRELLO, Nicola SASANELLI, Giacomo
VACCARI, Ion TODERAS, Elena IURCU-STRAISTARU .........c.ococoiviiiiiiinnnnn
STUDY OF Rhinoncus pericarpius (Linneus, 1758) (Coleoptera: Curculionidae)
BIOLOGY, AN IMPORTANT PEST OF HERB PATIENCE AND RHUBARB IN
ROMANIA - Traian MANOLE ...,
FIRST RECORDS OF NATURAL ENEMIES OF KERMES HERMONENSIS SPODEK &
BEN-DOV (Hemiptera: Sternorrhyncha: Kermesidae) IN TURKEY - Hasan MARAL,
Halil BOLU ..o e
BIOLOGICAL EFFICACY OF SOME SOIL HERBICIDES AT MAIZE (Zea mays L.) -
Anyo MITKOYV, Mariyan YANEYV, Nesho NESHEV, Tonyo TONEV ......................
PERFORMANCE OF MAIZE VARIETIES (Zea mays L.) WITH DIFFERENT RATES OF
NITROGEN FERTILIZER AND COWDUNG IN MUBI, NORTHERN GUINEA
SAVANNA, NIGERIA - Mustapha Alhaji MUHAMMAN, Ruth SAMUEL ...............
THE EFFECTS OF TILLAGE METHODS AND PLANT DENSITY ON GROWTH,
DEVELOPMENT AND YIELD OF SOYBEAN [Glycine max (L.) Merrill] GROWN
UNDER MAIN AND SECOND CROPPING SYSTEM: II. GROWTH-DEVELOPMENT
COMPONENT - Ferhat OZTURK, Tahsin SOGUT ...
THE CHANGE OF SHEAR FORCE AND ENERGY OF COTTON STALK DEPEND ON
KNIFE TYPE AND SHEAR ANGLE - F. Goksel PEKITKAN, Resat ESGICi, A.
Konuralp ELICIN, Abdullah SESSIZ ........................ccoooiiii i,

267

274

280

286

291

296

304

310

316

322

334

340

346

353

360



38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

COMPARATIVE STUDY REGARDING THE INFLUENCE OF HERBICIDES ON THE
YIELD OF SUNFLOWER CROPS, THE CROPS BEING OBTAINED WITH
CONVENTIONAL, CLEARFIELD AND EXPRESSUN TECHNOLOGIES IN THE
FIELD CONDITIONS OF MOARA DOMNEASCA - Aurelian PENESCU, Mariana
BRAN, Mihaela NICHITA, Nicolae IONESCU, Dumitru Ilie SANDOIU, Costici
CIONTU, Tudor SCHIOPU, Mihai GIDEA, Cosmin SONEA, Ciprian BOLOHAN ...
DETERMINATION OF THE EFFECTS OF DIFFERENT FERTILIZER APPLICATIONS
ON SWEET CORN - Zanko Othman RASHID, Cagatay TANRIVERDI ....................
EFFECT OF HIGH DILUTIONS OF SODIUM CHLORIDE SOLUTIONS ON WHEAT
GERMINATION - PRELIMINARY STUDY - Ileana RiNDASU, Roxana CICEOI,
Elena Stefania IVAN, Florin STANICA... e

THE INFLUENCE OF THE INTERACTION OF SOME MINERAL FERTILIZERS ON
THE ACCUMULATION OF SOME NUTRITIVE ELEMENTS IN WHEAT GRAINS -
Elena ROSCULETE, Citilin Aurelian ROSCULETE ..................................
FACTORS AFFECTING ENERGY CONSUMPTION IN HAMMER MILLS - Hiiseyin
SAUK, Kemal Cagatay SELVI .....................cooooiiiiiiiiiiiii e
EFFECT OF LOW TEMPERATURE ON DIAPAUSE EGGS OF Dysdercus cingulatus
(Hemiptera: Pyrrhocoridae) - Shahjahan SHAIKH ...
RESEARCH AT NIRDPSB BRASOV ABOUT IN VITRO BEHAVIOR OF POTATO
PLANTLETS BELONGING TO NEW AMELIORATED LINES AT SRDP TARGU
SECUIESC - Andreea TICAN, Carmen Liliana BADARAU, Anca BACIU,, Mihaela
CIOLOCA ..o e e
THE EFFECT OF NITROGEN FERTILIZER ON THE YIELD AND QUALITY IN THE
SWEET MAIZE - Mevliit TURK, Mehmet ALAGOZ ..............ccccccccooiiiiimii
THE BIOCHEMICAL METHANE POTENTIAL OF Miscanthus giganteus BIOMASS
UNDER THE CONDITIONS OF MOLDOVA - Vietor TITEI ..................................
INDUCING TRANSIENT GENE EXPRESSION IN Nicotiana tabacum PLANT BY
AGROINFILTRATION METHOD - Anca Amalia UDRISTE ...............................
THE ROLE OF BUFFER ZONES IN ENSURING THE COEXISTENCE OF GM AND
NON-GM MAIZE - Viorica URECHEAN, Dorina BONEA ..................................

MISCELLANEOUS

COMPARISON BETWEEN PRISTINE PURE-BEECH STAND AND MIXED BEECH-
OAK STAND USING AN UNMANNED AERIAL VEHICLE - Tiberiu Paul BANU,
Manfred SCHOLCH, Constantin BANU, Gheorghe Florian BORLEA......................
MODAL ANALYSIS OF FIELD SPRAYER BOOM DESIGN FOR DIFFERENT
MATERIALS - Ali BAYAT, Medet iTMEC, Ali BOLAT .......................cccooenn....
EVALUATION OF TILLAGE SYSYEMS ON SOIL FUNGUS MICROFLORA UNDER
WINTER WHEAT CULTIVATION - Serkan BAYMAN, M. Murat TURGUT ...........
TOTAL CONTENT OF SOME ANTIOXIDANTS IN TEN ROMANIAN POTATO
GENOTYPES - Carmen Liliana BADARAU, Maria Floriana STEFAN, Cristina Maria
CANJA, Mirabela Ioana LUPU ........ ...,

367

375

380

386

392

397

401

408

412

416

420

429

434

438

442



10.

11.

12.

13.

14.

15.

16.

17.

ESTIMATION OF THE LIQUID COVER OF SELECTED DICOTYLEDONOUS
PLANTS IN VARIOUS PHASES OF DEVELOPMENT DURING SPRAYING - Beata
CIENIAWSKA, Deta LUCZYCKA, Antoni SZEWCZYK, Katarzyna DEREN ..........
DIVERSITY, DISTRIBUTION AND ECOLOGY OF THE FOREST NATURAL
HABITATS IN THE BRATOVOESTI FOREST, DOLJ COUNTY - Florin Dorian
COJOACA, Mariana NICULESCU .........ccccooooiiiiiiieeieeeeeeeeeeeeeeeee e,
PHYTOCHEMICAL RESEARCH ON AERIAL PARTS OF Raphanus raphanistrum
subsp. landra (Moretti ex DC.) Bonnier & Layens - Aurora DOBRIN, Vlad Ioan POPA,
Constantin Daniel POTOR, Mihaela Ioana GEORGESCU ..................................
WHICH SHRUB SPECIES SHOULD BE USED FOR THE ESTABLISHMENT OF
FIELD SHELTERBELTS IN ROMANIA? - Cristian Mihai ENESCU ........................
MORPHOLOGICAL ASPECTS ABOUT GERMINATION OF Vulpia myuros (L.) C.C.
Gmel. CARYOPSIS - Mihaela Ioana GEORGESCU, Vlad Ioan POPA, Daniel
Constantin POTOR, Nicolae IONESCU, Elena SAVULESCU ........c..coevvuvvviunennn...
MELLIFEROUS POTENTIAL OF SILVER LINDEN TREES (Tilia tomentosa Moench.)
GROWING IN THE FORESTS FROM SOUTH ROMANIA - Nicoleta ION, Razvan
COMAN, Viorel ION ...
INVESTIGATION OF DIFFERENT TILLAGE AND SEEDING METHODS IN
SAFFLOWER (Carthamus tinctorius L.) CULTIVATION - Hiiseyin KUCUK, Davut
AKBOLAT .o
NEW INSIGHTS INTO THE MULTIPLE PROTECTIVE FUNCTIONS OF
DIATOMACEOUS EARTH DURING STORAGE OF AGRICULTURAL PRODUCTS -
Carmen LUPU, Elena DELIAN, Lenuta CHIRA, Adrian CHIRA ........................
BIOMASS QUALITY OF SOME Poaceae SPECIES AND POSSIBLE USE FOR
RENEWABLE ENERGY PRODUCTION IN MOLDOVA - Ivan MUNTEAN, Victor
TiTEI, Andrei GUDIMA, Andrei ARMAS, Mihai GADIBADI ............................
RESEARCH OF THE COLEOPTERA (Cerambycidae and Lucanidae) FOUND IN THE
NATURAL HABITATS OF THE GATEJESTI-BUNESTI FOREST - Laurentiu
NICULESCU, Ion MITREA ... ... e
STUDIES ON THE VITALITY AND THE STATE OF HEALTH OF CHARACTERISTIC
SPECIES OF TREES FROM THE FOREST HABITATS FOUND IN THE PROTECTED
AREA ROSCI 0128 (NORDUL GORJULUI DE EST) - Mariana NICULESCU, Liviu
Aurel OLARU, Silvestru Tlie NUTA ...
DEVELOPMENT OF TAILOR-MADE FOOD WASTE PREVENTION MEASURES
BASED ON CONSUMER TYPE ANALYSIS - Sandra SCHWODT, Gudrun
OBERSTEINER.. ... e
PRECISION OF DROUGHT BASED ON THE TOPSIS METHOD - Cagatay
TANRIVERDI, Hasan DEGIRMENCI, Mahmut TEKINERDOGAN, Engin GONEN,
Firat ARSLAN, Atilgan ATILGAN ...

10

448

453

458

464

470

474

481

487

497

503

507

513

516



SOIL
SCIENCES



Scientific Papers. Series A. Agronomy, Vol. LXI, No. 1, 2018
ISSN 2285-5785; ISSN CD-ROM 2285-5793; ISSN Online 2285-5807; ISSN-L 2285-5785

THE EFFECTS OF DIFFERENT ZN DOSES AND MYCORRHIZAE
APPLICATION ON HORSE BEAN GROWTH AND NUTRIENT UPTAKE
UNDER STERILE AND NON STERILE SOIL CONDITIONS

Cagdas AKPINAR', Ibrahim ORTAS?, Ahmet DEMIRBAS?®

'Department of Organic Farming Business Management, Kadirli School of Applied Sciences,
Osmaniye Korkut Ata University, Osmaniye, Turkey
*Department of Soil Science and Plant Nutrition, Faculty of Agriculture, Cukurova University,
Adana, Turkey
*Department of Crop and Animal Production, Vocational School of Sivas,
Cumbhuriyet University, Sivas, Turkey

Corresponding author email: cagdasakpinar@osmaniye.edu.tr

Abstract

Due to semi-arid Mediterranean climate conditions and soil properties, south east Turkey's soils usually do not contain
sufficient amount of plant nutritious elements, especially phosphorous (P) and zinc (Zn). This scarcity conditions is one
of the factors limiting agriculture productivity and fertility and consequently, decrease the crop production. Mycorrhiza
can be able to increase soil fertility and enhance nutrient uptake and plant growth. The aim of this study was to
investigate the effects of mycorrhizal inoculation and different Zn doses on horse bean (Vicia faba L.) growth and
nutrient uptake under sterile and non-sterile soils conditions. The experiment was carried out under greenmhouse
conditions with three replications. Horse bean was used as a test plant and Funneliformis mosseae was used as
mycorrhiza species (1000 spore plant”). Sterile and non-sterile Karaburun soils series from Cukurova region were
used. Two doses of Zn (0 and 5 mg kg™') were used as fertilizer.

In both sterilized, non-sterilized soils mycorrhizal inoculation increased shoot dry matter and nutrient concentration.
The results shown that shoot dry matter and nutrient concentration significantly increased of horse bean plants in non-
sterilized soils. Maximum value of % P and Zn concentration was determined and in non-sterilized soils mycorrhiza
inoculated have 0.28 % P (0 mg kg™ Zn) and in mycorrhiza inoculated sterile soils, 52.1 mg kg Zn (5 mg kg™ Zn). The
results are encouraging that the mycorrhiza can be used as an organic fertilizer for plant production under large
arable conditions.

Key words: mycorrhizae, horse bean, zinc, phosphorus.

INTRODUCTION Mycorrhizal symbiosis between plants and

fungi has been one of the most well-known
Middle East-originated horse bean (Vicia faba plant-fungus associations since about 450
L.) is among the earliest cultured legumes after million years and is of significant importance
chickpea and pea. Horse bean is commonly for growth and persistence of terrestrial plants
grown for human nutrition, but it is also used as (Redecker et al., 2000). Obligate symbiotic
animal feed (Prolea, 2014). Turkey, especially arbuscular mycorrhizal fungi (AMF) belongs to
the Mediterranean Region, has loamy soils with endomycorrhiza group of Glomeromycota
high clay and low organic matter contents family and the fungi is in symbiotic association
because of climate zone and geographical with about 80% of the plant species (Smith and
location. Undesired physical, chemical and Read, 2008). Horse bean is also among these
biological soil characteristics also reduce plant species which is significantly mycorrhizal
available plant nutrient concentrations. Soils of  dependent (Ortas, 2012a). Turkey has also
Cukurova Region (Eastern Mediterranean grown horse bean which can form associations
Region) with intensive agricultural practices with mycorrhizal fungi (Kaschuk et al., 2010).
experience nutrient deficiency place to place Plant roots are not the only dominant factors in
mostly based on soil parent material and  plant nutrient uptake, but there are some other
especially phosphorus (P) and zinc (Zn) factors effective in nutrient uptake processes of
deficiencies are the common cases in these soils the plants. It was reported in previous studies
(Ibrikci, 1994). that hyphae-producing fungi species, also called
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as mycorrhiza, which can be seen under
microscope and have symbiotic associations with
plant roots, may also provide significant supports
in plant nutrient uptake from the soils (Ryan et
al., 2008). Arbuscular mycorrhiza fungi (AMF)
aid in enlargement of root surface area in
rhizosphere area and alter rhizosphere pH, thus
increase P uptake of plants from the soils
(Ortas and Rowell, 2004; Ortas and Akpinar,
2011). In case of an efficient infection between
the mycorrhiza and the plants, plants give 5-
10% of the carbon to mycorrhiza fungi and in
return mycorrhiza facilitates plant nutrient flow
(Hodgeand and Storer, 2015) and water uptake
(Augé, 2001). It has been found that mycorrhizal
inoculation increased plant especially P, Zn and
Cu concentrations when effective root infection
occurs (Smith and Read, 2008). Besides plant
growth, AMF has several positive impacts on
soil quality (Celik et al., 2011).

Zn uptake mechanism of mycorrhiza is similar
with the phosphorus uptake mechanism and
supplies about 60% of the Zn provided to
plants through mycorrhizal hyphae from
outside the root region (rhizosphere) (Ortas et
al., 2011). Arbuscular mycorrhiza not only
facilities P uptake of the host plant, but also
significantly increase Zn uptake of the plants
(Ortas and Akpinar, 2011; Ortas, 2012b).
Therefore, existence of mycorrhiza fungi
hyphae is a quite significant issue for the
uptake of slowly available plant nutrients like
Zn. According to Thompson (1990), non-
existence of Zn deficiency of the plant species
grown in soils with low DTPA-extractable Zn
concentrations mostly resulted from Zn
supplied from the soils through AM.

Zn is a quite significant microelement for
human health. Zn deficiency is experienced
about 60% of Turkish soils (Eyiipoglu et al.,
1996), therefore mycorrhiza utilization in
agricultural soils is a significant issue to
prevent Zn deficiency. Mycorrhiza utilization
may have a strategic importance especially in
soils of inner semi-arid regions. This study was
conducted to investigate the effects of different
Zn doses and mycorrhiza inoculations on

22

nutrient uptake and plant growth of horse beans
grown in sterilized and unsterilized soils poor
in plant nutrients.

MATERIALS AND METHODS

The experiment was conducted on Karaburun
soil series (Typic Xerorthent) which is nutrient
deficient (Table 1). Soil used in the
investigation which is silt clay loam, slightly
alkaline (pH 7.4), -calcareous (23.2%),
phosphorus content low (26.0 kgha™), and
potassium content is sufficient (630 kg-ha™).
The half of the soil was sterilized by using an
autoclave at 120°C for two hours. Two levels
of Zn, 0 and 5 mgkg" soil, as zinc sulfate
(ZnS0O4.7H,0) were applied.

Plants were inoculated with the AMF
Funneliformis mosseae. A level of 1000-spore
per pot was placed 3 cm below the seeds. The
non-inoculated pots received the same amount
of mycorrhizal spore-free inoculum.

Horse bean (Vicia faba L.) was used as a test
plant. In the study, plastic pots with a capacity
of 3 kg were used and 5 seeds were planted at
the beginning of each pot. After germination,
they were reduced to 3 plants. Distilled water
was added daily to maintain the moisture at
75% of field capacity.

At the harvest of each pot, total plant biomass
(dry weight of root and shoot) were recorded.
Plant materials, shoots and roots were washed
thoroughly with distilled. Then plants were
oven-dried at 65°C for 48 h. The dry material
was ground using a Tema mill, and 0.2 g of the
ground plant material was ashed at 550°C, then
dissolved in 3.3% HCI. The concentration of

phosphorus was determined according to
Murphy and Riley (1962). An ICP-
spectrophotometer (ICP-OES; Thermo

ICAP7000) was employed to determine the
concentration of K, Zn and Fe in the plant
samples. The root staining procedure described
by Koske and Gemma (1989). The percentage of
AMF colonization was identified by method of
Giovanetti and Mosse (1980).



Table 1. Some physical and chemical properties of Karaburun series soils used in experiments

P,05 K,0 Fe Zn Cu Mn pH CaCO;  Texture
Soil
Depth kg-ha™ mg-kg’ %
(0-30) 26.0 630.0 3.02 0.38 0.57 3.21 7.41 23.2 SiCL

Mycorrhizal Dependency (MD)
After harvest, the total dry weight of the
seedlings was recorded and inoculation
effectiveness of the seedlings by AMF was
calculated using the following formula by Ortas
(2012a):

TDW (+M) - TDW (-M)
(MD) = i, x100

TDW= total dry weight; +M, inoculated plant;
-M, non-inoculated plant

Statistical Analysis

All statistical analyses (Tukey test and
correlation) were performed using the SPSS
22.0 for Windows computer program.

RESULTS AND DISCUSSIONS

Effects of different Zn doses and mycorrhiza
inoculation on shoot (SDW) and root dry
weight (RDW) production of horse bean were
investigated and results are presented in Table
2. Present findings revealed that mycorrhiza
inoculations significantly increased both shoot
and root dry matter production. While shoot
dry matter production was 7.62 g pot” and 7.44
g pot'1 in unsterilized and sterilized control
treatment respectively (Table 2). With 5 mg
kg'Zn and mycorrhiza treatments, SDW was
8.36 g pot” under sterilized and 8.08 g pot™

under the sterilized soil conditions. The
greatest shoot dry matter production was
observed as 9.18 g pot' in mycorrhiza-
inoculated and non-Zn-treated sterilized control
soil. Similar findings were also observed in
root dry matter productions. Mycorrhiza had
positive impacts on plant growth and
development under both sterilized and
unsterilized soil conditions. Considering the
general averages, it was observed that the
greatest shoot dry matter production of horse
bean plants in unsterilized soils was 8.21 g
pot™, the greatest root dry matter production
was observed as 7.63 g pot” in sterilized soils.
Similarly, Akpinar (2011) also reported that
AM inoculations significantly increased dry
matter production of horse bean plants. Also
Ortas (2012a) showed that during 1997 to 1999
mycorrhizal inoculation significantly increased
the horse bean yield under field conditions.
Following the soil sterilization, since the other
microorganisms, existing in soil and competing
with plant roots for nutrients, were removed
from the soil, mycorrhiza fungi had much more
impacts on plant growth and development.
Indigenous  mycorrhiza also  exist in
unsterilized soils to some extend and thus had
positive impacts on plant growth and
development also in unsterilized soils (Ortas,
2003).

Table 2. Effects of different zinc doses and mycorrhiza inoculation on shoot and root dry matter production of horse bean
plants grown in sterilized and unsterilized soils

Shoot Dry Weight Root Dry Weight
g pot'l

(0 mg kg'Zn) 7.62 +0.5° 6.94 +0.0™
(-) Sterile M) (5 mg kg'Zn) 7.68 +0.1% 571 +0.6°
(0 mg kg'Zn) 9.18 +0.9° 7.61 +0.2%
+M) (5 mg kg'Zn) 8.36 +0.0™ 9.56 +1.3"

General Average 821° 7.45%
(0 mg kg'Zn) 7.44 £0.2° 736 +0.1°
(+) Sterile M) (5 mg kg'Zn) 7.81 +0.4" 6.27 +0.1®
(0 mg kg'Zn) 8.69 +0.0" 9.88 +2.5™
(+M) (5 mg kg'Zn) 8.08 +0.1" 7.02 +0.1°

General Average 8.00° 7.63"

+ Standard error, P<0.05
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The greatest root infection was observed as
65% in 5 mg kg™ Zn-treated and mycorrhiza-
inoculated sterilized soils (Table 3). The reason
of that high infection rate was considered as
absence of other organisms to compete with
mycorrhiza. The mycorrhizal inoculum
increased the root colonization of horse bean
plants compared with the non-inoculated
treatments (Ortas, 2012a). Similar with the
present findings, previous researchers also
reported that Zn fertilization did not influence
mycorrhiza infections (Ortas et al., 2002;
Subramanian et al., 2009).

Mycorrhizae dependency (MD) was calculated
after harvest. As can be seen in the table, MD
increased with non-sterile soil. At non sterile
soil was 19.31 %, and sterile soil was 13.50 %
as calculated (Table 3). This means that
mycorrhiza inoculation at the sterile soil was

not sufficient. Also, mycorrhizal dependency
was found higher in Zn applications as
25.29 %. Ortas (2012a) found that horse bean
showed the highest mycorrhizal dependency in
all 3 years, especially in PO plots under field
conditions. Tawaraya (2003) reported that
mean MD values of 44% for field crops (37
species).

When the present findings were assessed for
root infection and mycorrhizal dependence,
root infections were observed in control
treatments of sterilized soils even at quite low
levels because of the existence of indigenous
mycorrhiza. Since non-sterile soils have
indigenous mycorrhizae which may
significantly increase plant growth. As can be
seen in Table 2, there is small differences in
dry weight in between sterile and non-sterile
soil treatments.

Table 3. Effects of different zinc doses and mycorrhiza inoculation on root infection and mycorrhizal dependence of horse
bean plants grown in sterilized and unsterilized soils

Mycorrhizal
Root Infection Dependency
% %
(0 mg kg'Zn) 10 +0,0°
(-) Sterile M) (5 mg kg'Zn) 5 +7.1°
(0 mg kg'Zn) 15 £7.1° 13.33
(+M) (5 mg kg'Zn) 15 +7.1° 25.29
General Average 11.3° 19.31
(0 mg kg 'Zn) 0 +0.0°
(+) Sterile M) (5 mg kg'Zn) 0 +0.0°
(0 mg kg'Zn) 40 +0.0° 20.30
(+M) (5 mgkg'Zn) 65 £7.1° 6.71
General Average 26.3" 13.50

+ Standard error, P<0.05

When the present findings were assessed for
plant nutrients, it was observed that while the
lowest P concentration was 0.13% in 5 mg
kg' Zn-treated and mycorrhiza-inoculated
sterile soils and the greatest P concentration
was  0.28% in  mycorrhiza-inoculated
unsterilized soils (Table 4). Although the
differences between sterilized and unsterilized
soils were not found to be significant, P
concentrations  generally increased with
mycorrhiza inoculations as compared to control
treatments. It was reported that mycorrhiza
fungi significantly increased the uptake of
slowly available nutrients, especially the
phosphorus under controlled conditions (Grant
et al., 2005; Ortas and Akpinar, 2006; Ortas,
2012b). Similar with P concentrations, plant
tissue potassium (K) concentrations also
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increased with mycorrhiza inoculations. With
regard to Fe concentrations, the greatest value
was observed as 308.4 mg kg in 5 mg kg'Zn-
treated and mycorrhiza-inoculated unsterilized
soils. The lowest Zn concentration (26.7 mg
kg'Zn) was observed in sterilized and non-
mycorrhiza-inoculated control treatments and
the greatest Zn concentration (52.1 mg kg"Zn)
was observed in 5 mg kg'Zn-treated and
mycorrhiza-inoculated sterilized soils. Previous
researchers also indicated that mycorrhiza
treatments increased uptake of immobile
nutrients, especially Zn, at acceptable levels
(Ortas and Akpinar, 2006; Smith and Read,
2008). In another study, Fu. mosseae
inoculations increased nutrient uptake levels of
horse bean plants (El-Sayad et al., 2002). Ortas
(2012a) found that mycorrhizal inoculation



significantly increased the horse bean P and Zn
concentrations in three years under field
conditions. With regard to general averages,

the plants grown in unsterilized soils had
higher nutrient concentrations than the plants
grown in sterilized soils.

Table 4. Effects of different zinc doses and mycorrhiza inoculation on P, K, Fe and Zn concentration of horse bean plants
grown in sterilized and unsterilized soils

P K Fe Zn
%o mg kg’

0 mgkg'Zn) 0.17 +0.1° 2.5 +0.4° 1473 +16.5°  36.0 +0.0%
() Sterile M) (mgkg'Zn) 022 £0.0° 3.1 0.0° 292.8 +4.2° 357 £2.2%
(0Omgkg'Zn) 028 +0.1° 33 +04° 307.8 £12.7° 467 £3.3%
(+tM) (Gmgkg'Zn) 023 £0.1° 3.9 +0.9° 308.4 £62.6°  41.0 £3.0°

General Average 0.23" 3.20% 264.1° 39.9%
Omgkg'Zn) 0.15 +0.0° 2.6 +0.2° 153.7 £57.7° 267 *1.2¢
(+) Sterile M) (mgkg'Zn) 0.13 +0.0° 33 +0.3° 2553 6.7 33.5 +1.5%
(Omgkg'Zn) 0.19 +0.0° 3.1 +0.3° 2542 £18.6™ 419 +3.6*°
(+M) (Gmgkg'Zn) 025 £0.0° 3.7 *0.1° 118.9 £1.6° 52.1 +4.7°

General Average 0.18° 3.18" 195.6° 38.6"

+ Standard error, P<0.05

The correlation analysis among the traits
evaluated in this study is given in Table 5. As
seen from the table, a positive relationship was
found between shoot dry weight, P and Zn also
between root dry weight and mycorrhizal
dependency. Previous studies have found
similar correlations between certain plant

developmental parameters and mycorrhizal
dependency (Azcon and Ocampo, 1981; Chalk
et al, 2006). In the present study, Zn
concentration was positively correlated with
shoot dry weight, P, K concentration, root
infection and negatively correlated with
mycorrhizal dependency (Table 5).

Table 5. Correlation values of parameters evaluated in the study

Parameters SDW RDW P K Fe Zn Inf. MD
SDW 1 430 516" 293 474 641" 350 .098
RDW 1 284 409 272 277 270 17
P 1 542" 333 657" 379 -.296
1 431 .584" 340 074
Fe 1 076 -357 716"
Zn 1 764" -.842"
Infection 1 -.650
MD 1

*: P <0.1, **: P <0.05

SDW: Shoot Dry Weight; RDW: Root Dry Weight; P: Phosphorus; K: Potassium; Fe: Iron, Zn: Zinc; Inf: Root

Infection; MD: Mycorrhizal Dependency

CONCLUSION

Present findings revealed that AMF, a
beneficial fungi species and already existing in
soils, had positive impacts on growth,
development and nutrient uptake of horse bean
plants. Such findings clearly indicated that
mycorrhiza inoculations could play significant
roles in growth and development of horse bean
and similar plants grown especially in soils
poor in plant nutrients. Also the results are
shown that indigenous mycorrhizae have

significant effect on plat growth and nutrient
uptake as well. In this sense, agricultural
strategies should be developed for naturally
existing mycorrhiza in soils and thus for
sustainable agricultural practices. Use of such
natural rhizosphere mechanisms in agricultural
practices will provide significant contributions
to both the ecosystem and the economy of the
countries largely dependent on foreign
countries for chemical fertilizers. For
sustainable agriculture, use of mycorrhiza as a
biotical fertilizer will also provide significant
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contributions in reducing chemical fertilizer-
induced environmental problems. Use of
mycorrhiza in agricultural practices could also
be recommended for healthy nutrition, food
safety and quality.
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