BIBAIOTPA®IA

FENIKA OEMATA

Mopuwakn @utonpoctacia
Baclopévn og PeKAoHo
RNA okgsuvaopdtwv
BiBAloypagia

— Arpaia S, Christiaens O, Giddings
K, Jones H, Mezzetti B, Moronta-
Barrios F, Perry JN, Sweet JB,
Taning CNT, Smagghe G, Dietz-
Pfeilstetter A (2020) Biosafety of GM
Crop Plants Expressing dsRNA: Data
Requirements and EU Regulatory
Considerations. Front Plant Sci
11:940. doi:10.3389/fpls.2020.00940

— Dalakouras A, Wassenegger M,
Dadami E, Ganopoulos |, Pappas
ML, Papadopoulou K (2020)
Genetically Modified Organism-
Free RNA Interference: Exogenous
Application of RNA Molecules in
Plants. Plant Physiol 182 (1):38-50.
doi:10.1104/pp.19.00570

— Fire A, Xu S, Montgomery MK,
Kostas SA, Driver SE, Mello CC
(1998) Potent and specific genetic
interference by double-stranded
RNA in Caenorhabditis elegans.
Nature 391 (6669):806-811.
doi:10.1038/35888

— Hamilton AJ, Baulcombe DC (1999)
A species of small antisense RNA in
posttranscriptional gene silencing in
plants. Science 286 (5441):950-952.
doi:10.1126/science.286.5441.950

— Koch A, Kogel KH (2014) New wind
in the sails: improving the agronomic
value of crop plants through
RNAi-mediated gene silencing.

Plant Biotechnol J 12 (7):821-831.
doi:10.1111/pbil12226

— Papadopoulou N, Devos Y, Alvarez-
Alfageme F, Lanzoni A, Waigmann
E (2020) Risk Assessment
Considerations for Genetically
Modified RNAi Plants: EFSA’s
Activities and Perspective. Front
Plant Sci 11:445. doi:10.3389/
fpls.2020.00445

— Sherman JH, Munyikwa T, Chan SY,
Petrick JS, Witwer KW, Choudhuri
S (2015) RNAI technologies in
agricultural biotechnology: The
Toxicology Forum 40th Annual
Summer Meeting. Regul Toxicol
Pharmacol 73 (2):671-680.
doi:10.1016/j.yrtph.2015.09.001

— «@urtonpoaoTacia otn Pn\id - emion-
UAVOEIG ENOXNAG»

O poAog

TWV NAPEHNOOLOTOV
otnv yewpyia
BiBAioypagia

— Alexandratos, N.;Bruinsma, J. World
agriculture towards 2030/2050: the
2012 revision. ESA Working paper
No. 12-03., 2012. doi.org/10.22004/
ag.econ.288998

— Gastal, F.; Lemaire, G.; Durand,
J.L.;Louarn, G. Quantifying
crop responses to nitrogen and
avenues to improve nitro-gen-use
efficiency. In Crop physiology, 2nd
ed.; Sandras, V.O., Calderini, D.F.;
Academic Press, 2015, pp. 161-206.
doi.org/10.1016/B978-0-12-417104-
6.00008-X

— Hertel, T. W. The global supply and
demand for agricultural land in 2050:
A perfect storm in the making?
.American Journal of Agricul Econ,
2011, 93(2), 259-275.doi.org/10.1093/
ajae/aaqi189

— Kakabouki, I.;Folina, A. E.;Zisi,
C.;Karydogianni, S.. Fertilization
expression via nitrogen indices in
soybean crop under two system
tillage. NotulaeBotanicaeHortiAgro
botanici Cluj-Nap, 2020, 48(2), 799-
813. 10.15835/nbha48211880

— Kakabouki, |.;Karydogianni, S.;Zisi,
C.;Folina, A.E.. Effect of fertilization
with N-inhibitors on root and crop
development of flaxseed crop
(Linumusitatissimum L.). Agrivita,
Jour of Agricul Scie, 2020, 42(3).
10.17503/agrivita.v42i3.2650

— Kakabouki, I.;Togias T.;Folina,
A.E.;Karydogianni, S.;Zisi, C.;&Bilalis,
D. (2020c). Evaluation of yield and
nitrogen utilisation with urease
and nitrification inhibitors in sweet
potato crop (Ipomoea batatas L.).
Folia Hort.2020, 32(2), 1-11doi.
org/10.2478/fhort-2020-0014

— Karydogianni, S.;Darawsheh,
M.K.;Kakabouki, |.;Zisi, Ch.;Folina,
A.E.;Roussis, I.;Tselia, Z.;Bilalis,
D. Effect of nitrogen fertilizations,
with and without inhibitors, on
cotton growth and fiber quality.
AgronResear, 2020, 18(2), 432 449.
doi.org/10.15159/ar.20.148

— Lassaletta, L.;Billen, G.;Grizzetti,
B.;Anglade, J.; Garnier, J. 50
year trends in nitrogen use
efficiency of world cropping sys-

tems: the relationship between

yield and nitrogen input to

cropland. Environmental Research
Let,ters 2014, 9(10), 105011. doi.
org/10.1088/1748-9326/9/10/105011

— Tilman, D.;Cassman, K.G.;
Matson,P.A.; Naylor, R.; Polasky,
S. Agricultural sustainability and
intensive production practic-es.
Nature 2002, 418(6898), 671-677. doi.
org/10.1038/nature01014

— Trostle, R. (2010). Global agricultural
supply and demand: factors
contributing to the recent increase
in food commodity prices (rev. Diane
Publishing).

— Valizadeh, N.; Bijani, M. Agricultural
Research: Applications and Future
Orientations. Zero Hunger, 2020,
71-79. doi.org/10.1007/978-3-319-
95675-6_5

Trrdvio: NnoAUNAguUpog
avopyavog BrodleyEptng
PUTLV

BiBhioypagia

— Alcaraz-Lopez, C., Botia, M., Alcaraz,
C. F, and Riquelme, F. (2003). E ects
of foliar sprays containing calcium,
magnesium and titanium on plum
(Prunus domestica L.) fruit quality. J.
Plant Physiol. 160, 1441-1446. doi:
10.1078/0176-1617-00999

— Alcaraz-Lopez,C.,Botia,M.,Alcaraz,
C.F.,and Riquelme,F.(2004a).E ect of
the in-season combined leaf supply
of calcium, magnesium and titanium
on peach (Prunus persica L). J. Sci.
Food Agric. 84, 949-954.

— Alcaraz-Lopez, C., Botia, M., Alcaraz,
C. F., and Riquelme, F. (2004b).
“E ects of titanium-containing foliar
sprays on calcium assimilation
in nectarine fruits,” in Nutrinao
Mineral: Causas e Consequkncias da
Dependencia da Fertilanao,eds M. A.
Martin-Lunao and C. Cruz (Faculdade
de Ciencias da Universidade de
Lisboa), 66—72.

— Alcaraz-Lopez, C., Botia, M., Alcaraz,
C. F., and Riquelme, F. (2005).
Induction of fruit calcium assimilation
and its influence on the quality of
tabel grapes. Span. J. Agr. Res. 3,
335-343. doi: 10.5424/sjar/2005033-
156 Alscher, R. G.,

— Andersen, C. P., King, G., Plocher,

M., Storm, M., Pokhrel, L. R.,
Johnson, M. G, et al. (2016).

Fewpyia - KTnvoTtpogia 02|21



BIBAIOTPACIA @ @

Germination and early plant
development of ten plant species
exposed to titanium dioxide and
cerium oxide nanoparticles. Environ.
Toxicol. Chem. 35, 2223-2229. doi:
10.1002/etc.3374

Anderson, A. J., Mayer, D. R., and
Mayer, F. K. (1973). Heavy metal
toxicity: levels of nickel, cobalt, and
chromium in the soil and plants
associated with visual symptoms
and variations in the growth of an oat
crop. Aust. J. Agri. Res. 24, 557-571.
doi: 10.1071/AR9730557

Anke,M.,and Seifert, M.
(2004).“Titanium,” in Elements

and Their Compounds in the
Environment, 2nd Edn.,eds E.Merian,
M.Anke, M.lhnat,and M.Stoeppler
(Weinheim: Wiley-VCH), 1125-1140.
doi: 10.1002/9783527619634.ch45

Bacilieri F. S., Pereira de
Vasconcelos A. C., Quintyo Lana R.
M., Mageste J. G., Torres J. L. R,
(2017). Titanium (Ti) in plant nutrition
- A review AJCS 11(04):382-386) doi:
10.21475/ajcs.17.11.04.pne202

Barksdale, Jelks (1968). «Titanium».
In Clifford A. Hampel (ed.). The
Encyclopedia of the Chemical
Elements. New York: Reinhold
Book Corporation. pp. 732-

738. LCCN 68029938.

Balvk J., Vostal J., Tlusto P. (1989):
Results of TITAVIN tests for chosen
crops. In: Sbornvk V Z, Praha, ada
A, 50: 143-155

Biacs, P. A., Daood, H. G., and
Keresztes, A. (1997). “Biochemical
aspect on the e ect of Titavit
treatment on carotenoids, lipds and
antioxiants in spice red pepper,”

in Physiology, Biochemistry and
Molecular Biology of Plant Lipids,
eds J. P. Williams, M. U. Khan, and
N. W. Lem (Dordrecht: Springer
Science + Business Media), 215-217.

Bottini, E. (1964). E ect of trace
elements on plant growth. Ann. Sper.
Agric. 18, 609-639.

Buettner, K. M., Collins, J. M., and
Valentine, A. M. (2012). Titanium (IV)
and vitamin C: aqueous complexes
of a bioactive form of Ti (IV). Inorg.
Chem. 51, 11030-11039. doi:
10.1021/ic301545m

— Buettner, K. M., and Valentine, A.

M. (2012). Bioinorganic chemistry of
titanium. Chem. Rev. 112, 1863—1881.

doi: 10.1021/cr1002886

— Burke, D. J., Pietrasiak, N., Situ,
S. F, Abenojar, E. C., Porche, M.,
Kraj, P., et al. (2015). Iron oxide and
titanium dioxide nanoparticle e ects
on plant performance and root
associated microbes. Int. J. Mol.
Sci. 16, 23630-23650. doi: 10.3390/
ijms161023630

— Cannon, H. L., Shacklette, H. T., and
Bastron, H. (1968). Metal Absorption
by Equisetum (Horsetail). Geological
Survey Bulletin 1278-A. Washington,
DC: United State Govement Printing
O ce.

— Carvajal, M., and Alcaraz, C.
F. (1998). Why titanium is a
beneficial element for plants.
J. Plant Nutr. 21, 655-664. doi:
10.1080/01904169809365433

— Carvajal, M., Martinez-Sanchez, F.,
and Alcaraz, C. F. (1994). E ect of
titanium (IV) application on some
enzymatic activities in several
developing stages of red pepper
plants. J. Plant Nutr. 17,243-253.
doi:10.1080/01904169409364724

— Carvajal, M., Martvnez-Sanchez,
F., Pastor, J. J., and Alcaraz, C.
F. (1995). “Leaf spray with Ti(IV)
ascorbate improves the iron uptake
and iron activity in Capsicum
annuum L. plants,” in Iron Nutrition
in Soils and Plants, ed J. Abadva
(Dordrecht: Kluwer Academic
Publishers), 1-5. doi: 10.1007/978-
94-011-0503-3_1

— Ceccantini, G., Figuriredo, A. M. G.,
Sondag, F., and Soubies, F. (1997).
“Rare earth elements and titanium
in plants, soils and ground waters in
the alkaline-ultramafic complex of
Salitre, MG, Brazil,” in Contaminated
Soils, 3rd International Conference
on the Biogeochemistry of Trace
Elements, ed R. Prost (Paris).

— Chao, S. H. L., and Choi, H. S.
(2005). Method for Providing
Enhanced Photosynthesis. Jeonju:

Korea Research Institute of Chemical

Technology Bulletin.

— Chaudhary I. and Singh V. (2020).
Titanium Dioxide Nanoparticles and
its Impact on Growth, Biomass and
Yield of Agricultural Crops under
Environmental Stress: A Review.
Res. J. Nanosci. Nanotechnol.,

10 (1): 1-8, 2020 doi: 10.3923/
rjinn.2020.1.8

— Cigler, P., Olejnickova, J., Hruby, M.,

Csefalvay, L., Peterka, J., and Kuzel,
S. (2010). Interactions between

iron and titanium metabolism in
spinach: a chlorophyll fluorescence
study in hydropony. J. Plant Physiol.
167, 1592-1597. doi: 10.1016/].
iplph.2010.06.021

Clement, L., Hurel, C., and

Marmier, N. (2013). Toxicity of TiO2
nanoparticles to cladocerans, algae,
rotifers and plants - e ects of size and
crystalline structure. Chemosphere
90, 1083-1090. doi: 10.1016/].
chemosphere.2012.09.013

Cornu, S., Lucas, Y., Lebon, E.,
Ambrosi, J. P., Luizao, F., Rouiller, J.,
et al. (1999). Evidence of titatnium
mobility in soil profiles, Manaus,
central Amazonia. Geoderma 91,
281-295. doi: 10.1016/S0016-
7061(99)00007-5

Cox, A., Venkatachalam, P., Sahi,
S., and Sharm, N. (2016). Siliver
and titanium nanoparticle toxicity
in plants: a review of current
research. Plant Physiol. Biochem.
107, 147-163. doi: 10.1016/j.
plaphy.2016.05.022

Daood, H. G., Biacs, P., Fehrr,
M., Hajdu, F.,, and Pais, I.
(1988). E ect of titanium on
the activity of lipoxygenase. J.
Plant Nutr. 11, 505-516. doi:
10.1080/01904168809363818

Dehkourdi, E. H., and Mosavi,

M. (2013). E ect of anatase
nanoparticles (TiO2) on parsley seed
germination (Petroselinum crispum)
in vitro. Biol. Trace Elem. Res. 155,
283-286. doi: 10.1007/s12011-013-
9788-3

Dietz, K. J., and Herth, S. (2011).
Plant nanotoxicology. Trends Plant
Sci. 16, 582-589. doi: 10.1016/j.
tplants.2011.08.003

Donachie, M.J., Jr.

(1988). TITANIUM: A Technical

Guide. Metals Park, OH: ASM
International. p.11. ISBN 978-0-87170-
309-5

Dumon, J.C.,and Ernst,
W.H.0.(1988).Titanium in plants. J.
Plant Physiol. 133, 203-209. doi:
10.1016/S0176-1617(88)80138-X

Eichert, T. and Fernandez, V. (2012).
“Uptake and release of elements by
leaves and other aerial plant parts,”
in Marschner’s Minearl Nutrition

of Higher Plants, ed P. Marschner

02|21 Fewpyia — KTnvotpopia



BIBAIOTPACIA @ @

(Oxford: Academic Press), 71-84.
doi: 10.1016/B978-0-12-384905-
2.00004-2

Emsley, J.

(2001). «Titanium». Nature’s

Building Blocks: An A-Z Guide to

the Elements. Oxford, England, UK:
Oxford University Press. ISBN 978-0-
19-850340-8.

Fallahi, E., and Eichert, T. (2013).
Principles and practices of foliar
nutrients with an emphasis on

nitrogen and calcium sprays in apple.

Horttechnology 23, 542-547.

Feizi, H., Rezvani Moghaddam, P.,
Shahtahmassebi, N., and Fotovat, A.
(2012). Impact of bulk and nanosized
titanium dioxide (TiO2) on wheat
seed germination and seedling
growth. Biol. Trace. Elem. Res. 146,
101-106. doi: 10.1007/s12011-011-
9222-7

Frutos, M. J., Pastor, J. J., Martvnez-
Sanchez, F., and Alcaraz, C. F.
(1996). Improvement of the nitrogen
uptake induced by titanium (IV) leaf
supply in nitrogen-stressed pepper
seedlings. J. Plant Nutr. 19, 771-783.
doi: 10.1080/01904169609365159
Gao,F.,Liu,C.,Qu,C.,Zheng,L.,Yang,F.
,Su,M.,etal.(2008).Was improvement
of spinach growth by nano-TiO2
treatment related to the changes

of Rubisco activase? Biometals 21,
211-217. doi: 10.1007/s10534-007-
9110-y

Gao, J., Xu,G., Qian, H., Liu, P.,
Zhao, P., and Hu, Y. (2013).E ects

of nano-TiO2 on photosynthetic
characteristics of Ulmus elongata
seedlings. Environ. Pollut. 176, 63—
70. doi: 10.1016/j.envpol.2013.01.027

Giminez, J. L., Martinez-Sanchez,
F., Moreno, J. L., Fuentes, J. L., and
Alcaraz, C. F. (1990). “Titanium in
plant nutrition. Ill. E ect of Ti (IV) on
yield of Capsicum annuum L.,” in
Nutricion Mineral Bajo Condiciones
de Estres, ed J. Barcelo (Palma de
Mallorca: SPIC-UIB), 123—-128.

Grajkowski, J., and Ochmian,

I. (2007). Influence of three
biostimulants on yielding and fruit
quality of three primocane raspberry
cultivars. Acta. Sci. Pol. Hortorum
Cult. 6, 29-36.

Guha, M.M.,and Mitchell, R.L.(1966).
The trace and major element
composition of the leaves of

some deciduous trees Il. Seasonal

changes. Plant Soil 24,90-112. doi:
10.1007/BF01373076

Haghighi M. and Daneshmand B.
(2018). Beneficial effect of titanium
on plant growth, photosynthesis and
nutrient trait of tomato cv. Foria, Iran
Agricultural Research 37(1) 83-88
doi: 10.22099/1AR.2017.4804

Haghighi, M., Heidarian, S., and
Teixeira da Silva, J. A. (2012). The
e ect of titanium amendment in
N-withholding nutrient solution on
physiological and photosynthesis
attributes and micronutrient uptake
of tomato. Biol. Trace. Elem. Res.
150, 381-390. doi: 10.1007/s12011-
012-9481-y

Haghighi, M., and Teixeira da Silva,
J. A. (2014). The e ect of N-TiO2

on tomato, onion, and radish seed
germination. J. Crop Sci. Biotechnol.
17, 221-227. doi: 10.1007/s12892-
014-0056-7

Hanif, H. U., Arshad, M., Ali, M. A.,
Ahmed, N., and Qazi, I. A. (2015).
Phytoavailability of phosphorus to
Lactuca sativa in response to soil
applied TiO2 nanoparticles. Pakistan
J. Agri. Sci. 52, 177-182.

Hara, T., Sonoda, Y., and lwai, .
(1976). Growth response of cabbage
plants to transition elements under
water culture conditions. Soll

Sci. Plant Nutr. 22, 307-315. doi:
10.1080/00380768.1976.10432993

Hatami, M., Ghorbanpour, M.,

and Salehiarjomand, H. (2014).
Nano-anatase TiO2 modulates the
germination behavior and seedling
vigority of some commercially
important medicinal and aromatic
plants. J. Biol. Environ. Sci. 8, 53—-59.

Hawkesford, M. J., Kopriva, St., De
Kok, L. J. (Eds.) (2014). Nutrient Use
Efficiency in Plants

Hong,F., Zhou,J.,Liu,C., Yang,F.,
Wu,C., Zheng,L., et al. (2005b).

E ect of nanoTiO2 on photochemical
reaction of chloroplasts of spinach.
Biol. Trace Element Res. 105, 269—-
279. doi: 10.1385/BTER:105:1-3:269

Hrubu, M., Cvgler, P., and Kuzel, S.
(2002). Contribution to understanding
the mechanism of Titanium action in
plant. J. Plant Nutr. 25, 577-598. doi:
10.1081/PLN-120003383

Hu, Z., Richter, H., Sparovek, G.,

and Schnug, E. (2004). Physiological
and biochemical e ects of rare

earth elements on plants and their

agricultural significance: a review. J.
Plant Nutr. 27, 183-220. doi: 10.1081/
PLN-120027555

Huang, M. L., Tang, X. D., and

Lu, L. (1993). “The use of titanium
chelate in agriculture,” in Titanium
92 Science and Technology, Proc.
Symp. 3. Miner. Met. Mater. Soc.
eds F. H. Froes and I. L. Caplan
(Warrendale: PA), 2779-2786.

Istvan,P.,Fehir,M.,Bokori,J.,andNag
y,B.(1991).Physilogically beneficial
e ects of titanium. Water Air Soil
Pollut. 57, 675-680. doi: 10.1007/
BF00282931

Jaberzadeh, A., Moaveni,P.,
Moghadam, H.R.T.,and Zahedi,

H. (2013). Influence of bulk and
nanoparticles titanium foliar
application on some agronomic
traits, seed gluten and starch
contents of wheat subjected to
water deficit stress. Not. Bot. Horti
Agrobot. Cluj Napoca 41, 201-207.

Kabata-Pendias, A., and Pendias, H.
(2001). Trace Elements in Soils and
Plants. Boca Raton, FL: CRC Press.

Kelemen, G., Keresztes, A., Bacsy,
E., Feher, M., Fodor, P., and Pais, .
(1993). Distribution and intracellular
localization of titanium in plants after
titanium treatment. Food Struct. 12,
67-72.

Kiapour, H., Moaveni, P., Habibi, D.,
and Sani, B. (2015). Evaluation of
the application of gibbrellic acid and
titanium dioxide nanoparticles under
drought stress on some traits of basil
(Ocimum basilicum L.). Int. J. Agron.
Agric. Res. 6, 138-150.

Kiss, F., Deak, G., Feher, M.,
Balough, A., Szabolcsi, L., and Pais,
1. (1985). The e ect of titanium and
gallium on photosynthetic rate of
algae. J. Plant Nutr. 8, 825-831. doi:
10.1080/01904168509363387

Kleiber, T., and Markiewicz, B.
(2013). Application of “Tytanit” in
greenhouse tomato growing. Acta
Sci. Pol. Hortorum Cult. 12, 117-126.

Klem, M. T., Mosolf, J., Young, M.,
Douglas, T., and Science, N. J.
(2008). Photochemical mineralization
of europium, titanium, and iron
oxyhydroxide nanoparticles in the
ferritin protein cage. Inorg Chem. 47,
2237-2239. doi: 10.1021/ic701740q
Kobayashi, T., and Nishizawa, N. K.
(2012). Iron uptake, translocation,
and regulation in higher plants.

02|21 Fewpyia — KTnvotpopia



BIBAIOTPACIA @ @

Annu. Rev. Plant Biol. 63,
131-152. doi: 10.1146/annurev-
arplant-042811-105522

Ko'renkova, L., ebesta, M., Urvk,
M., Kolencvk, M., Krato ova,

G., Bujdo , M., et al. (2017).
Physiological response of culture
media-grown barley (Hordeum
vulgare L.) to titanium oxide
nanoparticles. Acta Agric. Scand.
B Soil Plant Sci. 67, 285-291. doi:
10.1080/09064710.2016.1267255

Kovacik, P., Hudec, J., Ondrisik, P.,
and Poliakova, N. (2014). The e ect
of liquid Mg-Titanit on creation of
winter wheat phytomass.Res.J.Agri.
Sci.46,125-131.

Kovacik, P., Simansky, V., Ryant, P.,
Renco, M., and Hudec, J. (2016).
Determination of the titanium
contents in the winter oilseed rape
plants (Brassica napus L.) by the
application of fertilizer containing
titanium. Acta Univ.Agri.Silvicult.
Mend.Brun.64,81-90.doi:10.11118/
actaun201664010081

Kuzel, S., Hruby, M., Cigler, P.,
Tlustos, P., and Van, P. N. (2003).
Mechanism of physiological e ects
of titanium leaf sprays on plants
grown on soil. Biol. Trace Elem.
Res. 91, 179-189. doi: 10.1385/
BTER:91:2:179

Kuzel, S., P., Cigler, P., Hruby, M.,
Vydra, J., Pavlikova, D., and Tlustos,
P. (2007). The e ect of simulatanous
magnesium application on the
biological e ects of titanium. Plant
Soil Environ. 53, 16-23.

Larue, C., Khodja, H., Herlin-Boime,
N., Brisset, F., Flank, A. M., Fayard,
B., et al. (2011). Investigation of
titanium dioxide nanopatrticles
toxicity and uptake by plants. J.
Phys 304:012057. doi: 10.1088/1742-
6596/304/1/012057

Larue, C., Laurette, J., Herlin-Boime,
N., Khodja, H., Fayard, B., Flank,

A. M., et al. (2012a). Accumulation,
translocation and impact of TiO2
nanoparticles in wheat (Triticum
aestivum spp.): influence of diameter
and crystal phase. Sci. Total

Environ. 431, 197-208. doi: 10.1016/j.
scitotenv.2012.04.073

Larue, C., Veronesi, G., Flank,

A. M., Surble, S., Herlin-Boime,
N., and Carriere, M. (2012b).
Comparative uptake and impact
of TiO2 nanoparticles in wheat
and rapeseed. J. Toxicol. Environ.

Health A 75, 722-734. doi:
10.1080/15287394.2012.689800

Lazar, M. A, Varghese, S., and Nair,
S. S. (2012). Photocatalytic water
treatment by titanium dioxide: recent
updates. Catalysts 2, 572—-601. doi:
10.3390/catal2040572

Lei, Z., Mingyu, S., Chao, L.,

Liang, C., Hao, H., Xiao, W., et al.
(2007). E ects of Nano anatase

TiO2 on photosynthesis of spinach
chloroplasts under di erent light
illumination. Biol. Trace Elem Res.
119, 68-76. doi: 10.1007/s12011-007-
0047-3

Lei, Z., Mingyu, S., Xiao, W., Chao,
L., Chunxiang, Q., Liang, C., et

al. (2008). Antioxidant stress is
promoted by nano-anatase in
spinach chloroplasts under UV-B
radiation. Biol. Trace Elem. Res. 121,
69-79. doi: 10.1007/s12011-007-
8028-0

Leidi, E.O., Silberbush M., and Lips
S.H.. 1991. Wheat growth as affected
by nitrogen type, pH and salinity. II.
Photosyntesis and transpiration. J.
Plant Nutr. 14:247-256

Lesko, K., Stefanovits-Banyai, |.,

Pais, I., and Simon-Sarkadi, L. (2002).

E ect of cadmium and titanium-
ascorbate stress on biological active
compounds in wheat seedlings.

J. Plant Nutr. 25, 2571-2581. doi:
10.1081/PLN-120014714

Li, J., Naeem, M. S., Wang, X., Liu,
L., Chen, C., Ma, N, et al. (2015).
Nano-TiO2 is not phytotoxic as
revealed by the oilseed rape growth
and photosynthetic appratus ultra-
structural response. PLoS ONE
10:e0143885. doi: 10.1371/journal.
pone.0143885

Li,W.,Tang,H., Xiao,A. Xie,T.,Sun,Y.,,.L
iao,Y.,etal.(2011).E ects of applying
titanium contained trace-element
fertilizer to several grain crops in
Hunan. Hunan Agric. Sci. 21, 55-58.

Lopez-Moreno, J. L., Giminez, J.
L., Moreno, A., Fuentes, J. L., and
Alcaraz, C. F. (1995). Plant biomass
and fruit yield induction by Ti(IV)

in P-stressed pepper crops. Fert.
Res. 43, 131-136. doi: 10.1007/
BF00747692

Lyu S, Wei X, Chen J, Wang C,
Wang X and Pan D (2017) Titanium
as a Beneficial Element for Crop
Production. Front. Plant Sci. 8:597.
doi: 10.3389/fpls.2017.00597

— Mahmoodzadeh, H.,and Aghili,R.

(2014). E ect on germination and
early growth characteristics in wheat
plants (Triticum aestivum L.) seeds
exposed to TiO2 nanoparticles. J.
Chem. Health Risks 4, 467—-472.

— Mahmoodzadeh, H., Nabavi, M., and
Kashefi, H. (2013). E ect of nanoscale
titanium dioxide particles on the
germination and growth of canola
(Brassica napus). J. Ornamental
Hort. Plants 3, 25-32.

— Mandeh, M., Omidi, M., and Rahaie,
M. (2012). In vitro influences of TiO2
nanoparticles on barley (Hordeum
vulgare L.) tissue culture. Biol.
Trace Elem. Res. 150, 376—380. doi:
10.1007/s12011-012-9480-z

— Marcinek, B., and Hetman, J. (2008).
The e ect of foliage feeding on the
structure of yield, dry weight content
and macroelements in the corms of
Sparaxis tricolor Ker-Gawl. Acta. Sci.
Pol. Hortorum Cult. 7, 89-99.

— Markiewicz, B., and Kleiber, T. (2014).
The e ect of Tytanit application
on the content of selected
microelements and the biological
value of tomato fruits. J. Elem. 19,
1065-1072.

— Marschner, H. (2011). Marschner’s
Mineral Nutrition of Higher Plants.
San Diego, CA: Academic Press.

— Martinez-Sanchez, F., Nunez, M.,
Amoros, A., Gimenez, J. L., and
Alcaraz, C. F. (1993). E ect of titanium
leaf spray treatments on ascorbic
acid levels of Capsicum annuum
L. J. Plant Nutr. 16, 975-981. doi:
10.1080/01904169309364586

— Mattson, M. P. (2008). Hormesis
defined. Ageing Res. Rev. 7, 1-7. doi:
10.1016/j.arr.2007.08.007

— Moaveni, P., and Kheiri, T. (2011).
“TiO2 nano particles a ected
on maize (Zea mays L),” in 2nd
International Conference on
Agricultural and Animal Science,
Vol. 22 (Singapore: IACSIT Press),
160-163.

— Moaveni, P., Talebi, A., Farahani,
A., and Maroufi, K. (2011). “Study
of nano particles TiO2 spraying on
some yield components in barley
(Hordem vulgare L.),” in Intl. Conf.
Environ. Agri. Eng. IPCBEE, Vol.
15 (Jurong West: IACSIT Press),
115-119.

— Mohammadi, R., Maali-Amiri, R.,
and Abbasi, A. (2013). E ect of TiO2

02|21 Fewpyia — KTnvotpopia



BIBAIOTPACIA @ @

nanoparticles on chickpea response
to cold stress. Biol. Trace Elem. Res.
152, 403-410. doi: 10.1007/s12011-
013-9631-x

Mohammadi, R., Maali-Amiri, R.,
and Mantri, N. L. (2014). E ect of
TiO2 nanoparticles on oxidative
damage and antioxidant defense
systems in chickpea seedlings
during cold stress. Russian J. Plant
Physiol. 61, 768-775. doi: 10.1134/
S$1021443714050124

Morteza, E., Moaveni, P., Farahani,
H. A., and Kiyani, M. (2013). Study
of photosynthetic pigments changes
of maize (Zea mays L.) under nano
TiO2 spraying at various growth
stages. Springer Plus 2:247. doi:
10.1186/2193-1801-2-247

Moseley, J. L., Page, M. D., Alder, N.
P., Eriksson, M., Quinn, J., Soto, F.,
et al. (2002). Reciprocal expression
of two candidate di-iron enzymes

a ecting photosystem | and light-
harvesting complex accumulation.
Plant Cell 14, 673-688. doi: 10.1105/
tpc.010420

N mec A., Ka V. (1923): The
physiological significance of titanium
in the plant organism. Biochemische
Zeitschrift, 140: 583-590

Norman, D. J., and Chen, J. (2011).
E ect of foliar application of titanium
dioxide on bacterial blight of
geranium and Xanthomonas leaf
spot of poinsettia. Hortscience 46,
426-428.

Owolade, O. F., and Ogunleti, D. O.
(2008). E ects of titanium dioxide on
the diseases, development and yield
of edible cowpea. J. Plant Protect.
Res. 48, 329-335. doi: 10.2478/
v10045-008-0042-5

Pais, I. (1983). The biological
importance of titanium. J.
Plant Nutr. 6, 3—-131. doi:
10.1080/01904168309363075

Pais, I. (1992). Criteria of essentiality,
beneficality and toxicity of chemical
elements. Acta Aliment. 121, 145—
152.

Pais, I., Feher, M., Farkas, E., Szabo,
Z., and Comides, I. (1977). Titanium
as a new trace element. Comm.

Soil Sci. Plant Anal. 8, 407-410. doi:
10.1080/00103627709366732

Pais, I., Somos, A., Duda, G.,
Tarjanyi, F., and Nagymihaly, F.
(1969). Trace element experiments
with tomato and paprika. Kberletugyi

Kozlem 62, 25-401.

— Pandey, R., Krishnapriya, V., and

Bindraban, P. S. (2013). Biochemical
Nutrient Pathway in Plants Applied
as Foliar Spray: Phosphorus and
Iron. Washington, DC: VFRC (Virtual
Fertilizer Research Center) report
2013/1.

Paret, M. L., Vallad, G. E., Averett,

D. R., Jones, J. B., and Olson, S. M.
(2013). Photocatalysis: e ect of light-
activated nanoscale formulations of
TiO2 on Xanthomonas perforans and
control of bacterial spot of tomato.
Phytopathology 103, 228-236. doi:
10.1094/PHYTO-08-12-0183-R

Pellet, H., and Fribourg, C. (1905).
Titanium. Ann. Sci. Agron. Ser. 10,
20-84.

Pilon-Smits, E. A., Quinn, C. F.,
Tapken, W., Malagoli, M., and
Schiavon, M. (2009). Physiological
functions of beneficial elements.
Curr. Opin. Plant Biol. 12, 267-274.
doi: 10.1016/j.pbi.2009.04.009

Qi, M, Liu, Y., and Li, T. (2013). Nano-
TiO2 improve the photosynthesis

of tomato leaves under mild heat
stress. Biol. Trace Element Res. 156,
323-328. doi: 10.1007/s12011-013-
9833-2

Radkowski, A., Radkowska, I., and
Lemek, T. (2015). E ects of foliar
application of titanium on seed yield
in timothy (Phleum pratense L.).
Ecol. Chem. Eng. 22, 691-701. doi:
10.1515/eces-2015-0042

Ram, N., Verloo, M., and Cottenie,
A. (1983). Response of bean to foliar
spray of titanium. Plant Soil 73, 285—-
290. doi: 10.1007/BF02197724

Ramakrishna, R. S., Paul, A. A,, and
Fonseka, J. P. R. (1989). Uptake

of titanium and iron by Ipomoea
biloba from titaniferrous sands.
Environ. Exp. Bot. 29, 293-300. doi:
10.1016/0098-8472(89)90002-6

Rezaei, F., Moaveni, P., and
Mozafari, H. (2015). E ect of di erent
concentrations and time of nanoTiO2
spraying on quantitative and
qualitative yield of soybean (Glycine
max L.) at Shahr-e-Qods, Iran». Biol.
Forum 7, 957-964.

Ru ni Castiglione, M., Giorgetti, L.,
Geri, C., and Cremonini, R. (2010).
The e ects of nano-TiO2 on seed
germination, development and
mitosis of root tip cells of Vicia
narbonensis L. and Zea mays L. J.

Nanopart. Res. 13, 2443-2449. doi:
10.1007/s11051-010-0135-8

Samadi, N., Yahyaabadi, S., and
Rezayatmand, Z. (2014). E ect of
TiO2 and TiO2 nanoparticle on
germination, root and shoot Length
and photosynthetic pigments of
Mentha piperita. Int. J. Plant Soil
Sci. 3, 408-418. doi: 10.9734/
IJPSS/2014/7641

Scagel, C., Bi, G., Fuchigami, L. H.,
and Regan, R. P. (2008). Nitrogen
availability alters mineral nutrient
uptake and demand in container-
grown deciduous and evergreen
rhododendron. J. Environ. Hort. 26,
177-187.

Searles, P. S., and Bloom, A. J.
(2003). Nitrate photo-assimilation

in tomato leaves under short-term
exposure to elevated carbon dioxide
and low oxygen. Plant Cell Environ.
26, 1247-1255. doi: 10.1046/j.1365-
3040.2003.01047.x

Serrano, M., Martvnez-Romero, D.,
Castillo, S., Guillin, F., and Valero, D.
(2004). E ect of preharvest sprays
containing calcium, magnesium and
titanium on the quality of peaches
and nectarines at harvest and during
postharvest storage. J. Sci. Food
Agric. 84, 1270-1276. doi: 10.1002/
jsfa1753

Servin, A., Elmer, W., Mukherijee, A.,
Torre-Roche, R. D., Hamdi, H., White,
J. C,, et al. (2015). A review of the
used of engineered nanomaterials to
suppress plant disease and enhance
crop yield. J. Nanopart. Res. 17:92.
doi: 10.1007/s11051-015-2907-7

Setatou H.B., Simonis A.D. (1996):
Recovery nitrogen in maize in pot
experiments using different Greek
soils. Proceedings of 4th Congress
of European Society of Agronomy,
Veldhoven: 376-377.

Sherman,G.D.(1952).The titanium
content of Hawaiian soils and its
significance. Soil Sci. Soc. Am.

Proc. 16, 15-18. doi: 10.2136/
sssaj1952.036159950016000 10006x

Simon, L., Balogh, A., Hajdu, F., and
Pais, I. (1988). “E ect of titanium on
growth and photosynthetic pigment
composition of Chlorella pyrenoidosa
(Green Alga). Il. E ect of titanium
ascorbate on pigment content and
chlorophyll metabolism of Chlorella,”
in New Results in the Research

of Hardly Known Trace Elements

and Their Role in the Food Chain,

02|21 Fewpyia — KTnvotpopia



BIBAIOTPACIA @ @

ed |. Pais (Budapest: University of
Horticultural and Food Science),
87-101.

— Skupie'n, K., and Oszmia'nski,
J. (2007). Influence of titanium
treatment on antioxidants content
and antioxidant activity of
strawberries. Acta Sci. Pol. Technol.
Aliment. 6, 83-93.

— Song, U, Shin, M., Lee, G., Roh,
J., Kim, Y., and Lee, E. J. (2013b).
Functional analysis of TiO2
nanoparticle toxicity in three plant
species. Biol. Trace Elem. Res. 155,
93-108. doi: 10.1007/s12011-013-
9765-x

— Szymanska, R., Kolodziej, K.,
Slesak, |., Zimak-Piekarczyk, P.,
Orzechowska, A., Gabruk, M.,
et al. (2016). Titanium dioxide
nanoparticles (100-1000 mg/I)
can a ect vitamin E response in
Arabidopsis thaliana. Environ.
Pollut. 213,957-965. doi: 10.1016/j.
envpol.2016.03.026

— Tlusto, P,, Cigler, P., Hruby, M.,
Kuzel, S., Szakova, J., and Balik,
J. (2005). The role of titanium in
biomass production and its influence
on essential elements contents
in field growing crops. Plant Soil
Environ. 51, 19-25.

— Traetta-Mosca, F. (1913). Titanium
and the rare metals in the ash of
the leaves of Kentucky tobacco
cultivated in ltaly. Gazzetta Chimica
Italiana 43, 437-440.

— Tripathi, D. K., Shweta, S., Singh,
S., Pandey, R., Singh, V.P., Sharma,
N. C., et al. (2017). An overview
on manufactured nanoparticles
in plants: uptake, translocation,
accumulation and phytoxicity. Plant
Physiol. Biochem.110,2-12. doi:
10.1016/j.plaphy.2016.07.030

— Tumburu, L., Andersen, C. P,
Rygiewicz, P. T., and Reichman, J.
R. (2015). Phenotypic and genomic
responses to titanium dioxide
and cerium oxide nanoparticles in
Arabidopsis germinants. Environ.
Toxicol. Chem. 34, 70-83. doi:
10.1002/etc.2756

— Tyler, G. (2004). Rare earth elements
in soil and plant systems-a review.
Plant Soil 267, 191-206. doi: 10.1007/
511104-005-4888-2

— Varotto, C., Maiwald, D., Pesaresi,

P., Jahns, P., Salamini, F., and
Leister, D. (2002). The metal ion

transporter IRT1 is necessary

for iron homeostasis and e cient
photosynthesis in Arabidopsis
thaliana. Plant J. 31, 589-599. doi:
10.1046/j.1365-313X.2002.01381.x

Vert, G., Grotz, N., Dedaldechamp,
F., Gaymard, F., Guerinot, M. L.,
Briat, J. F., etal.(2002).IRT1,an
Arabidopsis transporter essential
for iron uptake from the soil and for
plant growth. Plant Cell 14, 1223-
1233. doi: 10.1105/tpc.001388

Wait C.E. (1896): The occurrence
of titanium. Journal of American
Chemical Society, 18: 402-404.

Wallace, A.,Alexander,G.V.,and
Chaudhry,F.M.(1977). Phytotoxicity
of cobalt, vanadium, titanium, silver,
and chromium. Commun. Soil

Sci. Plant Anal. 8, 751-756. doi:
10.1080/00103627709366769

Wang, L., Cheng, M., Chu, Y.,

Li, X., Chen, D. D. Y., Huang,

X., et al. (2016). Responses of

plant calmodulin to endocytosis
induced by rare earth elements.
Chemosphere 154, 408-415. doi:
10.1016/j.chemosphere.2016.03.106

— Wang, L., Li, J., Zhou, Q., Yang, G.,

Ding, X. L., Li, X., et al. (2014). Rare
earth elements activate endocytosis
in plant cells. Proc. Natl. Acad.

Sci. U.S.A. 111, 12936-12941. doi:
10.1073/pnas.1413376111

Whitted-Haag, B., Kopsell, D.

E., Kopsell, D. A., and Rhykerd,
R. L. (2014). Foliar silicon and
titanium applications influence
growth and quality characteristics
of annual bedding plants.

Open Hort. J. 7, 6-15. doi:
10.2174/1874840601407010006
Woijcik, P. (2002). Vigor and
nutrition of apple trees in nursery
as influenced by titanium sprays.
J. Plant Nutr. 25, 1129-1138. doi:
10.1081/PLN-120003944

Woijcik, P., and Wojcik, M. (2001).
Growth and nutrition of M.26 Emla
apple rootstock as influenced by
titanium fertilization. J. Plant Nutr.
24, 1575-1588. doi: 10.1081/PLN-
100106022

— Yao, K.S.,Wang,

D.Y.,HoW.Y.Yan,J.J.,and Tzeng,K.C.
(2007). Photocatalytic bactericidal

e ect of TiO2 thin film on plant
pathogens. Surf. Coat. Technol.
201, 6886—6888. doi: 10.1016/].
surfcoat.2006.09.068

—Yin, Z. F, Wu, L., Yang, H. G., and
Su, Y. H. (2013). Recent progress
in biomedical applications of
titatnium dioxide. Phys. Chem.
Chem. Phys.15:4844. doi: 10.1039/
c3cp43938k

- Ze, Y., Liu, C., Wang, L., Hong, M.,
and Hong, F. (2011). The regulation of
TiO2 nanoparticles on the expression
of light-harvesting complex Il and
photosynthesis of chloroplasts of
Arabidopsis thaliana. Biol. Trace
Elem. Res. 143, 1131-1141. doi:
10.1007/s12011-010-8901-0

— Zhang, C. (2015). Involvement
of iron-containing proteins in
genome integrity in Arabidopsis
thaliana. Genome Integr. 6:2. doi:
10.4103/2041-9414155953

— Zheng, L., Hong, F., Lu, S., and Liu,
C. (2005). E ect of nano-TiO2 on
strength of naturally aged seeds
and growth of spinach. Bio. Trace
Element Res. 104,83-91. doi:
10.1385/BTER:104:1:083

— Zierden, M. R., and Valentine, A.
M. (2016). Contemplating a role for
titanium in organisms. Metallomics 8,
9-16. doi: 10.1039/C5MT00231A

NMAPOYZIAZEIX

H kplown gnoxn
™ng dvoEng. UPL
BiBAioypagia

— Fungicide Resistance, the

Assessment of Risk by Keith J. Brent
and Derek W. Hollomon, 2007.

— FRAC (Fungicide Resistance Action
Committee).

02|21 Fewpyia — Ktnvotpopia





