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Nano carbon applications for plant

Editorial

New promising applications, like nano fertilizers, could handle
cultivation in poor desert conditions. Nanofertilizers are nanomaterials
which contain nanoparticles having unique physicochemical
properties, i.e., large surface area, high reactivity, compatible pore size
and particle morphology.! They provide one or more nutrients to plants
for improving their growth and yields. They have high efficiency and
consequently reduce the undesirable environmental effects that result
from the massive usage of conventional fertilizers.> Nanofertilizers
such as nano-phosphorus-fertilizer, nano-calcium carbonate, iron,
magnesium, manganese, zinc, molybdenum oxides® were investigated
on plants and many of them showed positive responses according
to the concentration used. Otherwise, Carbon nanotubes (CNTs)
could be used as a nutrient carrier for macro and micro elements
that may reduce their higher concentrations which are usually used.
Carbon nanotubes applications in agriculture showed very promising
results. It takes an important role due to its competitive mechanical,
electrical, thermal and chemical properties.® Single and multi-walled
CNTs special properties could be benefit for researches in the field
of agriculture and food. Recently, some researches had shown that
carbon nanotubes treatment encouraged growth, branching and other
aspects of plant growth parameters. Multi-walled CNTs might act
as regulators for seed germination and growth or could organize
the marker genes to enhance cell culture growth by increasing cell
divisions, cell wall formation and water transport. It was found that
CNTs can penetrate coat of tomato seeds and induce germination and
growth.>¢ In addition, the engineered CNTs could induce germination
of seed,* growth and development of plants.” However, in some
researches, multi-walled CNTs did not found to show a positive effect
on seed germination in many plants.*® Some other studies faced the
potential toxicity of multi-walled CNTs in plant cells.!®" This could
be due to the higher concentrations used or the sensitivity of some
plants or some of their growth stages in those investigations.'

Recently, the in vitro effect of CNTs on date palm cultures was
studied." Tt was indicated that CNTs increased callus fresh weight
while decreased the number of embryos compared with the control.
However, germinated embryos number increased and a significant
enhancement of shoot length and leaf number in elongation stage
was observed. Moreover, root number, root length, plantlet length
and hairy roots were enhanced. It was found that CNTs could
organize nutrients absorption in the plant. They increased nitrogen,
phosphorus, potassium and calcium while decreased sodium percent.
Consequently, it increased total chlorophyll, a and b. More knowledge
about nanofertilizers in agriculture and the relationships between
physicochemical characteristics of nano materials and biological
interactions are necessity, but also more care about the risk with
handling nano particles application in this important field is needed.'
Scientific research is increasingly needed to study the effect of
nanofertilizers on plant and their effect on human and animals” health.

Acknowledgements

None.

Volume 5 Issue 2 - 2016

Rania A Taha

Department of Pomology, National Research Centre, Egypt

Correspondence: Rania Abdel-Ghaffar Taha Khalil, National
Research Centre, 33 El Bohouth st., Dokki, Giza, Egypt, Tel 02-
01224184078, Email ra.taha@nrc.sci.eg

Received: November 11,2016 | Published: November 18,
2016

Conflict of interest

The author declares no conflict of interest.

References

1.

Giraldo JP, Landry MP, Faltermeier SM, et al. Plant nanobionics
approach to augment photosynthesis and biochemical sensing. Nat
Mater. 2014.

Lahiani MH, Dervishi E, Chen J, et al. Impact of carbon nanotube
exposure to seeds of valuable crops. ACS Appl Mater Interfaces.
2013;5:7965-7973.

Siddiqui MH, Al Whaibi MH, Firoz M, et al. Role of nano particles
in plants. In: Nanotechnology and Plant Sciences. MH Siddiqui et al.
editors. Switzerland: Springer International Publishing; 2015.

Liu R, Lal R. Potentials of engineered nanoparticles as fertilizers
for increasing agronomic productions. Sci Total Environ. 2015;
514:131-139.

Khodakovskaya MV, De Silva K, Biris AS, et al. Carbon nanotubes
induce growth enhancement of tobacco cells. ACS Nano.
2012;6(3):2128-2135.

Khodakovskaya MV, Dervishi E, Mahmood M, et al. Carbon
nanotubes are able to penetrate plant seed coat and dramatically affect
seed germination and plant growth. 4CS Nano. 2009;3:3221-3227.

Siddiqui MH, Al-Whaibi MH. Role of nano—SiO2 in germination
of tomato (Lycopersicum esculentum seeds Mill.). Saudi J Biol Sci.
2014;21(1):13-17.

Husen A, Siddigi KS. Carbon and fullerene nanomaterials in plant
system. J Nanotechnol. 2014;12:1-10.

Lin D, Xing B. Phytotoxicity of nanoparticles:Inhibition of
seed germination and root growth. Environmental Pollution.
2007;150(2):243-250.

Stampoulis D, Sinha SK, White JC. Assay—dependent phytotoxicity
of nanoparticles to plants. Environmental Science and Technology.
2009;43(24):9473-9479.

Tan X-m, Lin C, Fugetsu B. Studies on toxicity of multi-walled carbon
nanotubes on suspension rice cells. Carbon. 2009;47(15):3479-3487.

Lin S, Reppert J, Hu Q, et al. Uptake, translocation, and transmission
of carbon nanomaterials in rice plants. Small. 2009;5:1128-1132.

”IIII Submit Manuscript | http://medcraveonline.com

Adv Plants Agric Res. 2016;5(2):483—484.

483

©2016 Taha. This is an open access article distributed under the terms of the Creative Commons Attribution License, which permits
BY NC

unrestricted use, distribution, and build upon your work non-commercially.


http://www.nature.com/nmat/journal/v13/n4/full/nmat3890.html
http://www.nature.com/nmat/journal/v13/n4/full/nmat3890.html
http://www.nature.com/nmat/journal/v13/n4/full/nmat3890.html
http://pubs.acs.org/doi/abs/10.1021/am402052x
http://pubs.acs.org/doi/abs/10.1021/am402052x
http://pubs.acs.org/doi/abs/10.1021/am402052x
http://www.sciencedirect.com/science/article/pii/S0048969715001266
http://www.sciencedirect.com/science/article/pii/S0048969715001266
http://www.sciencedirect.com/science/article/pii/S0048969715001266
http://pubs.acs.org/doi/abs/10.1021/nn204643g
http://pubs.acs.org/doi/abs/10.1021/nn204643g
http://pubs.acs.org/doi/abs/10.1021/nn204643g
http://pubs.acs.org/doi/abs/10.1021/nn900887m
http://pubs.acs.org/doi/abs/10.1021/nn900887m
http://pubs.acs.org/doi/abs/10.1021/nn900887m
http://www.sciencedirect.com/science/article/pii/S1319562X13000429
http://www.sciencedirect.com/science/article/pii/S1319562X13000429
http://www.sciencedirect.com/science/article/pii/S1319562X13000429
http://jnanobiotechnology.biomedcentral.com/articles/10.1186/1477-3155-12-16
http://jnanobiotechnology.biomedcentral.com/articles/10.1186/1477-3155-12-16
http://www.sciencedirect.com/science/article/pii/S0269749107000577
http://www.sciencedirect.com/science/article/pii/S0269749107000577
http://www.sciencedirect.com/science/article/pii/S0269749107000577
http://pubs.acs.org/doi/abs/10.1021/es901695c
http://pubs.acs.org/doi/abs/10.1021/es901695c
http://pubs.acs.org/doi/abs/10.1021/es901695c
http://www.sciencedirect.com/science/article/pii/S0008622309005211
http://www.sciencedirect.com/science/article/pii/S0008622309005211
http://onlinelibrary.wiley.com/doi/10.1002/smll.200801556/abstract
http://onlinelibrary.wiley.com/doi/10.1002/smll.200801556/abstract
https://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=10.15406/apar.2016.05.00172&domain=pdf
http://en.wikipedia.org/wiki/Molybdenum

Copyright:

Nano carbon applications for plant ©2016Taha 484
13.  Tan X-m, Fugetsu B. Multi-—walled carbon—nanotubes interact with 15. Taha RA. Nanotechnology and its application in agriculture.
cultured rice cells:evidence of a self-defense response. J Biomed Advances in Plants & Agriculture Research. 2016;3(2):00089.

Nanotechnol. 2007;3:285-288.

14. Taha RA, Hassan MM, Ibrahim EA, et al. Carbon nanotubes impact
on date palm in vitro cultures. PCTOC. 2016;127(2):525-534.

Citation: Taha RA. Nano carbon applications for plant. Adv Plants Agric Res. 2016;5(2):483-484. DOI: 10.15406/apar.2016.05.00172


https://doi.org/10.15406/apar.2016.05.00172
http://www.ingentaconnect.com/content/asp/jbn/2007/00000003/00000003/art00010
http://www.ingentaconnect.com/content/asp/jbn/2007/00000003/00000003/art00010
http://www.ingentaconnect.com/content/asp/jbn/2007/00000003/00000003/art00010
http://link.springer.com/article/10.1007/s11240-016-1058-6
http://link.springer.com/article/10.1007/s11240-016-1058-6
http://medcraveonline.com/APAR/APAR-03-00089.pdf
http://medcraveonline.com/APAR/APAR-03-00089.pdf

	Title
	Editorial
	Acknowledgements 
	Conflict of interest 
	References 

