


153

REFERENCES

Ahsan, M., Baharom, M.N.R., Zainal, Z., and Khalil, I.U. 2024. Simulation based
comparative analysis of electric field stress on insulated cross-arm. Results Eng. 23:

102394. https://doi.org/10.1016/j.rineng.2024.102394

Althiab-Almasaud, R., Teyssier, E., Chervin, C., Johnson, M.A., and Mollet, J.C. 2024.
Pollen viability, longevity, and function in angiosperms: key drivers and prospects
for improvement. Plant Reprod. 37 (3): 273-293. https://doi.org/10.1007/s00497-
023-00484-5

Al-Mamoori, D.H., Neda, O.M., Al-Tameemi, Z.H., Alobaidi, A.A., and Aljanabi, M.
2019. Generating High Voltage DC with Cockcroft-Walton Voltage Multiplier for
Testing Locally Assemble Electric Field Sensor. Mater. Sci. Eng. 518 (4): 042019.
https://doi.org/10.1088/1757-899X/518/4/042019

Altamimi, G., Illias, H.A., Mokhtar, N., Mokhlis, H., and Bakar, A.H.A. 2014. Corona
discharges under various types of electrodes. In: 2014 IEEE International
Conference on Power and Energy (PECon), Kuching, Malaysia. pp. 5-8,
https://doi.org/10.1109/PECON.2014.7062403

Amaya, K. and Bayat, A. 2023. Determining effects of induction electrode geometry on
charging efficiency of droplets in pesticide electrostatic spraying applications.

Smart Agric. Technol. 4: 100190. https://doi.org/10.1016/j.atech.2023.100190

Armbruster, W.S. 2001. Evolution of floral form: Electrostatic forces, pollination, and
adaptive compromise. New Phytol. 152 (2): 181-183.
https://doi.org/10.1046/j.0028-646X.2001.00268.x

Arumugam, T. and Hatta, M.A.M. 2022. Improving Coconut Using Modern Breeding
Technologies: Challenges and Opportunities. Plants. 11 (24): 3414.
https://doi.org/10.3390/plants11243414



154

Ashburner, G.R. 1995. Reproductive biology of coconut palms. In: Oropeza, C., Howard,
F. W., and Ashburner G. R., Lethal Yellowing: Research and Practical Aspects,
Springer, Netherlands, Vol. 5, pp. 111-121. https://doi.org/10.1007/978-94-011-
0433-3 10

Badger, M., Ortega-Jimenez, V. M., Von Rabenau, L., Smiley, A., and Dudley, R. 2015.
Electrostatic Charge on Flying Hummingbirds and Its Potential Role in Pollination.

PLOS ONE. 10 (9): e0138003. https://doi.org/10.1371/journal.pone.0138003

Baskoy, M.H., Cetin, O., Koylan, S., Khan, Y., Tuncel, G., Erguder, T.H., and Unalan,
H.E. 2023. MXene-Decorated Nylon Mesh Filters for Improvement of Indoor Air
Quality by PM2.5 Filtration. ACS Omega. 8 (26): 23465-23476.
https://doi.org/10.1021/acsomega.3c00452

Beach, F.C. and Rines, G.E. 1904. The encyclopedia americana (Vol. 10). Americana
Company, New York, 780p.

Bechar, A., Shmulevich, 1., Eisikowitch, D., Vaknin, Y., Ronen, B., and Gan-Mor, S.
1999. Modeling and experiment analysis of electrostatic date pollination. Trans

ASAE. 42 (6): 1511-1516. https://doi.org/10.13031/2013.13314

Bechar, A., Gan-Mor, S., and Ronen, B. 2008. A method for increasing the electrostatic
deposition of pollen and powder. J. FElectrostat. 66 (7): 375-380.
https://doi.org/10.1016/j.elstat.2008.03.007

Bhattarai, U., Sapkota, R., Kshetri, S., Mo, C., Whiting, M.D., Zhang, Q., and Karkee, M.
2025. A vision-based robotic system for precision pollination of apples. Comput.

Electr. Agric. 234: 110158. https://doi.org/10.1016/j.compag.2025.110158

Bhonde, K., Fulzele, R., Walke, G., and Panse, M. 2017. Design, Simulation and
Implementation of Generation of High DC Voltage by using Cockcroft Walton
Multiplier. Int. J. Sci. Technol. Eng. 3 (9): 35-41.



155

Bian, Y., Zhang, L., and Chen, C. 2018. Experimental and modeling study of pressure
drop across electrospun nanofiber air filters. Build. Environ. 142: 244-251.

https://doi.org/10.1016/j.buildenv.2018.06.021

Bowker, G.E. and Crenshaw, H.C. 2003. The influence of fair weather electricity on the
charging of wind-dispersed pollen. In: Proceedings of the 12th International
Conference on Atmospheric Electricity, June 9-13 2003, Versailles, France. 1: 361—
364.

Bowker, G.E. and Crenshaw, H.C. 2007a. Electrostatic forces in wind-pollination—Part
1: Measurement of the electrostatic charge on pollen. Atmos. Environ. 41 (8): 1587—

1595. https://doi.org/10.1016/j.atmosenv.2006.10.047

Bowker, G.E. and Crenshaw, H.C. 2007b. Electrostatic forces in wind-pollination—Part
2: Simulations of pollen capture. Atmos. Environ. 41 (8): 1596-1603.
https://doi.org/10.1016/j.atmosenv.2006.10.048

Broussard, M.A., Coates, M., and Martinsen, P. 2023. Artificial Pollination
Technologies: A Review. Agron. 13 (5): 1351.
https://doi.org/10.3390/agronomy13051351

Burham, N., Aziz, A.A., Yaakub, T.N.T. and Khairuddin, N., 2019. Characterizations of
electrode geometrical shape for dielectrophoresis. Indones. J. Electr. Eng. Comput.

Sci. 15(2): 671-677. https://doi.org/10.11591/ijeecs.v15.12.pp671-677

Cena, L.G., Ku, B.K., and Peters, T.M. 2012. Particle Collection Efficiency for Nylon
Mesh Screens. Aerosol Sci. Technol. 46 (2): 214-221.
https://doi.org/10.1080/02786826.2011.617401

Cengel, Y.A. and Cimbala, J.M. 2014. Fluid mechanics: fundamentals and applications
(3" Ed.). McGraw-Hill, New York, 931p.

Chan, E. and Elevitch, C.R. 2006. Cocos nucifera (coconut). In: Traditional Trees of

Pacific Islands: The Culture, Environment and Use, 2nd Edition, Permanent



156

Agriculture Resources, pp. 277-303. Available: https://raskisimani.com/wp-
content/uploads/2013/01/cocos-nucifera-coconut.pdf [20th February 2026]

Cho, A.Y.H. 1964. Contact Charging of Micron-Sized Particles in Intense Electric Fields.
J. Appl. Phy. 35: 2561-2564. https://doi.org/10.1063/1.1713799

Choi, J.H., Hyon, B.J., Park, J.S., and Kim, J.H. 2016. Development of High Voltage
Module for an Electrostatic Painting Robot System. Int. J. Syst. Appl. Eng. Dev. 10:
315-319.

Clarke, D., Whitney, H., Sutton, G., and Robert, D. 2013. Detection and Learning of
Floral Electric Fields by Bumblebees. Sci. 340 (6128): 66-69.
https://doi.org/10.1126/science.1230883

Clarke, D., Morley, E., and Robert, D. 2017. The bee, the flower, and the electric field:
Electric ecology and aerial electroreception. J. Comp. Physiol. A. 203 (9): 737-748.
https://doi.org/10.1007/s00359-017-1176-6

Corbet, S.A., Beament, J., and Eisikowitch, D. 1982. Are electrostatic forces involved in

pollen transfer?. Plant Cell Environ. 5 (2): 125-129.

Devakumar, K., Arumuganathan, T., Thomas, R.J., Niral, V., Karun, A., and Chowdappa,
P. 2018. A Cost-Effective Ground Pollination System for Hybridization in Tall
Coconut Palms. Curr. Sci. 114 (5): 964. https://doi.org/10.18520/cs/v114/105/964-
970

Devakumar, K., Thomas, R.J., and Karun, A. 2020. A durable pollination raincoat for
hybridization during monsoon in coconut. J. Plant. Crops. 48 (3): 269-272.
https://doi.org/10.25081/jpc.2020.v48.13.6639

Ding, Y., He, L., Huang, J., Wei, X., Shi, Y., Lim, H., Fountas, S., Wang, S., Li, R., and
Fu, L. 2026. A novel electrostatic-assisted airflow pollination end-effector for
kiwifruit flowers with optimized charging and spraying parameters. Comput. Electr.

Agric. 241: 111303. https://doi.org/10.1016/j.compag.2025.111303



157

Dwivedi, C.K. and Daigvane, M.B. 2011. Multi-purpose Low Cost DC High Voltage
Generator (60 kV Output), Using Cockcroft-Walton Voltage Multiplier Circuit. In:

2010 3rd International Conference on Emerging Trends in Engineering and

Technology. Goa, India, pp. 241-246. https://doi.org/10.1109/ICETET.2010.150

England, S.J. and Robert, D. 2022. The ecology of electricity and electroreception. Biol.
Rev. 97 (1): 383—413. https://doi.org/10.1111/brv.12804

England, S.J. and Robert, D. 2024. Electrostatic pollination by butterflies and moths. J.
Royal Soc. Interface. 21 (216): 20240156. https://doi.org/10.1098/1s1f.2024.0156

Fan, H.C.T., Ann, L.J., Loon, K.W., Khai, P.Y., Gamboa, R.A., and Ahmad, H. 2019.
Analysis of DC breakdown characteristics in different types electrodes. J. Eng. Sci.
Technol. SU18: 157-167.

Foale, M., Biddle, J., Bazrafshan, A., and Adkins, S. 2020. Biology, Ecology, and
Evolution of Coconut. In: S. Adkins, M. Foale, R. Bourdeix, Q. Nguyen, and J.
Biddle (Eds.), Coconut Biotechnology: Towards the Sustainability of the ‘Tree of
Life’.  Springer  International  Publishing,  Switzerland, pp. 17-27.
https://doi.org/10.1007/978-3-030-44988-9 2

Gan, Y., Chen, N., Zheng, X., Shi, D., Jiang, Z., Song, S., and Shi, Y. 2022. Electric field
and spraying characteristics of electrospray using concave ground electrode. J.

Electrostat. 115: 103662. https://doi.org/10.1016/).elstat.2021.103662

Gan-Mor, S., Schwartz, Y., Bechar, A., Eisikowitch, D., and Manor, G. 1995. Relevance
of electrostatic forces in natural and artificial pollination. Can. Agric. Eng. 37 (3):

189-194.

Gan-mor, S., Bechar, A., Ronen, B., Eisikowitch, D., and Vaknin, Y. 2003. Electrostatic
pollen applicator development and tests for almond, kiwi, date, and pistachio-an

overview. Appl. Eng. Agric. 19 (2): 119. https://doi.org/10.13031/2013.13099



158

Gan-Mor, S., Ronen, B., Vaknin, Y., Glik, Y., Samocha, Y., and Eisikowitch, D. 2009.
Further studies on electrostatic date pollination—from the laboratory bench to field
unit  performance test.  Appl.  Eng.  Agric. 25 (5):  643-646.
https://doi.org/10.13031/2013.28848

Garibaldi, L.A., Aizen, M.A., Klein, A.M., Cunningham, S.A., and Harder, L.D. 2011.
Global growth and stability of agricultural yield decrease with pollinator
dependence. Proc. Natl  Acad. Sci. 108 (14): 5909-5914.
https://doi.org/10.1073/pnas.1012431108

George, G. P. and Kuruvila, A. 2022. Coconut Sector in Kerala-Trends and Challenges.
J. Agric. Dev. Policy. 32 (1): 133—139. https://doi.org/10.63066/23220457.32.1.019

Giancoli, D.C. 2014. Physics: Principles with Applications (7™ Ed.). Pearson Prentice
Hall, United States of America, 1079p.

Greggers, U., Koch, G., Schmidt, V., Diirr, A., Floriou-Servou, A., Piepenbrock, D.,
Gopfert, M.C., and Menzel, R. 2013. Reception and learning of electric fields in
bees.  Proc.  Royal  Soc.  Biol Sci. 280  (1759):  20130528.
https://doi.org/10.1098/rspb.2013.0528

Griffiths, D.J. 1981. Introduction to electrodynamics (3™ Reprint 1999). Prentice Hall,
Upper Saddle River, New Jersey, 562p.

Hebbar, K.B., Neethu, P., Sukumar, P.A., Suyjithra, M., Santhosh, A., Ramesh, S.V.,
Niral, V., Hareesh, G.S., Nameer, P.O., and Prasad, P.V.V. 2020. Understanding
Physiology and Impacts of High Temperature Stress on the Progamic Phase of
Coconut (Cocos nucifera L)). Plants. 9 (12): 1651.
https://doi.org/10.3390/plants9121651

Hebbar, K.B., Abhin, P.S., Sanjo Jose, V., Neethu, P., Santhosh, A., Shil, S., and Prasad,
P.V.V. 2022. Predicting the Potential Suitable Climate for Coconut (Cocos nucifera



159

L.) Cultivation in India under Climate Change Scenarios Using the MaxEnt Model.
Plants. 11 (6): 731. https://doi.org/10.3390/plants11060731

Hirose, Y. and Osada, K. 2016. Terminal settling velocity and physical properties of
pollen grains in still air. Aerobiologia. 32: 385-394. https://doi.org/10.1007/s10453-
015-9408-0

Hout, V.R. and Katz, J. 2004. A method for measuring the density of irregularly shaped
biological aerosols such as pollen. J. Aerosol Sci. 35 (11): 1369-1384.
https://doi.org/10.1016/j.jaerosci.2004.05.008

Hunt, D. 2001. Farm Power and Machinery Management (10" Ed.). Iowa State
University Digital Press, lowa, 315p.

Hunting, E.R. 2021. Atmospheric electricity: an underappreciated meteorological element

governing biology and human well-being. Int. J. Biometeorol. 65 (1): 1-3.

Hunting, E.R., Matthews, J., De Arroyabe Herndez, P.F., England, S.J., Kourtidis, K.,
Koh, K., Nicoll, K., Harrison, R.G., Manser, K., Price, C., Dragovic, S., Cifra, M.,
Odzimek, A., and Robert, D. 2021. Challenges in coupling atmospheric electricity
with  biological  systems. [Int. J.  Biometeorol. 65 (1): 45-58.
https://doi.org/10.1007/s00484-020-01960-7

Indiastat. 2025. Indiastat homepage [online]. Available:
https://www.indiastat.com/table/coconut/area-production-productivity-coconut-

india-1950-19/10795 [27 March 2026].

lIossel, Y.Y., Kochanov, E.S., and Strunskii, M.G. 1971. The calculation of electrical
capacitance. (No. FTDMT2426970), Raschet Elektricheskoi Emkosti, Leningrad,
240p.

Jezeh, Z.A., Efafi, B., and Ghafary, B. 2021. The effect of electrode shape on Schottky
barrier and electric field distribution of flexible ZnO photodiode. Sci. Rep. 11 (1):
15604. https://doi.org/10.1038/s41598-021-95203-3



160

Kakui, H., Yamazaki, M., Hamaya, N.B., and Shimizu, K.K. 2020. Pollen Grain
Counting Using a Cell Counter. In: Geitmann, A. (Ed.), Pollen and Pollen Tube
Biology: Methods and Protocols. Methods in Molecular Biology, Springer, New
York. 2160: 1-11. https://doi.org/10.1007/978-1-0716-0672-8 1

Karun, A., Sajini, K.K., Niral, V., Amarnath, C.H., Remya, P., Rajesh, M.K., Samsudeen,
K., Jerard, B.A., and Engelmann, F. 2014. Coconut (Cocos nucifera L.) Pollen
cryopreservation. CryoLetters 35 (5): 407-417.

Kavitha, B., Gopal, V., Joshna, K. and Balachandran, N., 2021. Wrist action shaker: a
novel method for collecting pollen grains from the inflorescence of coconut (Cocos
nucifera L.) for its stable nutritional components. Int. J. Pharma. Sci. Res. 12 (12):

6622-6628.

Keziban, B. and Yilmaz, M. 2024. Review of parallel connected MOSFETs and current
sharing in power electronics circuits. In: 2024 15th National Conference on

Electrical and Electronics Engineering (ELECO), Bursa, Turkiye, pp. 1-5.
https://doi.org/10.1109/ELECO64362.2024.10847160

Khan, S.A., Khan, K.A., Kubik, S., Ahmad, S., Ghramh, H.A., Ahmad, A., Skalicky, M.,
Naveed, Z., Malik, S., Khalofah, A., and Aljedani, D.M. 2021. Electric field
detection as floral cue in hoverfly pollination. Sci. Rep. 11 (1): 1878I.
https://doi.org/10.1038/s41598-021-98371-4

Khatawkar, D.S., James, S.P., and Dhalin, D. 2021. Role of electrostatics in artificial
pollination and future agriculture. Curr. Sci. 120 (3): 484-491.

Khatawkar, D.S., Dharaneedharan, D., and James, P.S. 2024. Knapsack air assisted
electrostatic sprayer for agricultural formulations. CABI Agric. Biosci. 5 (1): 80.

https://doi.org/10.1186/s43170-024-00286-3

Kholgh Khiz, A. and Banaei, M.R. 2021. Marx-based pulse generator with high-voltage
gain. Int. J. Circ. Theory Appl. 50 (4): 1101-1118. https://doi.org/10.1002/cta.3197



161

Landauer, J. and Foerst, P. 2019. Influence of Particle Charge and Size Distribution on
Triboelectric Separation - New Evidence Revealed by In Situ Particle Size

Measurements. Processes 7 (6): 381. https://doi.org/10.3390/pr7060381

Law, S.E., Wetzstein, H.Y., Banerjee, S., and Eisikowitch, D. 2000. Electrostatic
Application of Pollen Sprays: Effects of Charging Field Intensity and Aerodynamic
Shear Upon Deposition and Germinability. IEEE Trans. Ind. Appl. 36 (4): 998-
1009.

Law, S.E. 2001. Agricultural electrostatic spray application: a review of significant
research and development during the 20th century. J. Electrostat. 51-52: 25-42.
https://doi.org/10.1016/S0304-3886(01)00040-7

Li, W., Lu, L., Liu, G., Zhang, C., Loos, K., and Pei, Y. 2022. Honeybee-inspired
electrostatic ~ microparticle manipulation system based on triboelectric
nanogenerator. Nano Energy. 104: 107901.
https://doi.org/10.1016/j.nanoen.2022.107901

Lukose, R., Dhalin, D., Suresh, D., Jayan, P. R., Vidhu, K., and R Subhagan, S. 2021.
Electrostatic Pollen Collector for Tomato Under Greenhouse Condition. AMA,

Agric. mech. Asia, Afr., Latin Am. 51: 1079-1092.

Lukose, R., Dhalin, D., Suresh, D., R Subhagan, S., Jayan, P., and Shivaji, K. 2022.
Effect of Electrostatic Force on Mechanical Pollination in Green House Crops.

AMA, Agric. mech. Asia, Afr., Latin Am. 53: 5205-5218.

Ma, N., Jones, V.F., Miller, E.J., and Kozaczek, K.J. 2019. An electrostatic study of
curvature effects on electric field stress in high voltage differentials. J. Electrostat.

101: 103370. https://doi.org/10.1016/j.elstat.2019.103370

Machado, C.D.A., Moura, C.R.F., Lemos, E.E.P.D., Ramos, S.R.R., Ribeiro, F.E., and

Lédo, A.D.S. 2014. Pollen grain viability of coconut accessions at low



162

temperatures. Acta Scientiarum. Agron. 36 (2): 227.
https://doi.org/10.4025/actasciagron.v36i2.17346

Mahajan, R., Krishna, H., Singh, A.K., and Ghadai, R.K. 2018. A Review on Copper and
its alloys used as electrode in EDM. IOP Conf. Ser.: Mater. Sci. Eng. 377: 012183.
https://doi.org/10.1088/1757-899X/377/1/012183

Manthriratna, M.A.P.P. 1965. Coconut pollen. Ceylon Coconut Q. 16: 102-110.

Marchewicz, A., Sobczyk, A.T., Krupa, A., and Jaworek, A. 2019. Electrostatic charging
of water spray by induction. J. Phys. Conf. Ser. 1322 (1): 012032.
https://doi.org/10.1088/1742-6596/1322/1/012032

Mardiyah, L., Syakur, A., and Setiawan, I. 2024. Design and implementation of high
voltage DC generation system based on push-pull inverter integrated with
Cockcroft-Walton. Int. J. Power Electr. Drive Syst. 15 (4): 2388.
https://doi.org/10.11591/ijpeds.v15.i4.pp2388-2396

Mashilingi, S.K., Zhang, H., Garibaldi, L.A., An, J., 2022. Honeybees are far too
insufficient to supply optimum pollination services in agricultural systems
worldwide. Agric. Ecosyst. Environ. 335: 108003.
https://doi.org/10.1016/j.agee.2022.108003

Meacci, S., Corsi, L., Santecchia, E., and Ruschioni, S. 2025. Harnessing Electrostatic
Forces: A Review of Bees as Bioindicators for Particulate Matter Detection. Insects.

16 (4): 373. https://doi.org/10.3390/insects 16040373

Mirrielees, J.A., Chen, B., Moreno, M.R., and Brooks, S.D. 2021. What to Wear: The
Filtration Performance of Alternative Materials Used to Construct Do-It-Yourself

Masks. Aerosol Air Qual. Res. 21: 200633. https://doi.org/10.4209/aaqr.200633

Miyoshi, K., Hiraguri, T., Shimizu, H., Hattori, K., Kimura, T., Okubo, S., Endo, K.,
Shimada, T., Shibasaki, A., and Takemura, Y. 2025. Development of Pear



163

Pollination System Using Autonomous Drones. AgriEng. 7 (3): 68.
https://doi.org/10.3390/agriengineering7030068

Montgomery, C., Koh, K., and Robert, D. 2019. Measurement of electric charges on
foraging bumblebees (Bombus terrestris). J. Phys. Conf. Ser. 1322 (1): 012002.
https://doi.org/10.1088/1742-6596/1322/1/012002

Montgomery, C., Vuts, J., Woodcock, C.M., Withall, D.M., Birkett, M.A., Pickett, J.A.,
and Robert, D. 2021. Bumblebee electric charge stimulates floral volatile emissions
in Petunia integrifolia but not in Antirrhinum majus. Sci. Nat. 108 (5): 44.

https://doi.org/10.1007/s00114-021-01740-2

Moura, C.R.F., Machado, C.D.A., and Lédo, A.D.S. 2015. In vitro germination and
viability of pollen grain of coconut accessions. Rev. Cienc. Agron. 46 (2): 421-427.
https://doi.org/10.5935/1806-6690.20150022

Nagesh, R.T., Vittal, N., Kukkamgai, S., Mohamed, N., Veluru, A., and Jagadeesha, R.C.
2025. Exploring variability in pollen viability, germination, and microstructure

among 20 coconut (Cocos nucifera L.) varieties for phenotypic identification.

Grana. 64 (1): 26-43. https://doi.org/10.1080/00173134.2025.2495262

Nair, R.V., Jerard, B.A., and Thomas, R.J. 2016. Coconut Breeding in India. In: Al-
Khayri, J.M., Jain, S.M., Johnson, D.V. (Eds.), Advances in Plant Breeding
Strategies: Agronomic, Abiotic and Biotic Stress Traits. Springer International

Publishing, Cham, pp. 257-279. https://doi.org/10.1007/978-3-319-22518-0_7

Nareshkumar, S., Hebbar, K.B., Kasturi Bai, K.V., and Rajagopal, V. 2018. Physiology
and Biochemistry. In: Krishnakumar, V., Thampan, P., Nair, M. (eds). The Coconut
Palm (Cocos nucifera L.) - Research and Development Perspectives. Springer,

Singapore, pp. 443-488. https://doi.org/10.1007/978-981-13-2754-4 9

Nayar, N.M. 2018. Opportunistic flowering and pollinating system as a survival strategy

of the coconut (Cocos nucifera L.), a monotypic species of the Arecaceae family.



164

Genet. Resour. Crop Evol. 65 (1): 333-342. https://doi.org/10.1007/s10722-017-
0537-x

Niral, V., Jerard, B.A., Kavitha, K.V., Samsudeen, K., and Nair, R.V. 2008. Variability
and association among floral traits and pollen recovery in coconut (Cocos nucifera

L.). J. Plant. Crops. 36 (3): 186-191.

Ohler, J.G. 1999. Modern coconut management: palm cultivation and product. Practical

Action Publisher, UK. 479p.

Pan, S. and Zhang, Z. 2019. Fundamental theories and basic principles of triboelectric

effect: A review. Friction. 7 (1): 2—17. https://doi.org/10.1007/s40544-018-0217-7

Parkash, V., Kumar, P., Sharma, P., and Sapra, G. 2021. Design and implementation of
flyback converter as high voltage power supply for nanofibers production. Mater.

Today Proc. 45: 5285-5291. https://doi.org/10.1016/j.matpr.2021.01.857

Patel, M.K., Ghanshyam, C., and Kapur, P. 2013. Characterization of electrode material
for electrostatic spray charging: Theoretical and engineering practices. J.

Electrostat.. 71 (1): 55-60. https://doi.org/10.1016/j.elstat.2012.11.019

Patel, B.M., Devmurari, S.H., and Rathod, M.P. 2014. Development of High Voltage
Solid State Marx Generator for Liquid Applications. /nt. J. Eng. Res. 3(12): 755-
758.

Patel, M.K., Sharma, T., Nayak, M.K., and Ghanshyam, C. 2015. Computational
modeling and experimental evaluation of the effects of electrode geometry and

deposition target on electrostatic spraying processes. Int. J. Comput. Appl. 124 (2):
10-15. https://doi.org/10.5120/ijca2015905358

Perera, P.I.P., Hocher, V., Weerakoon, L.K., Yakandawala, D.M.D., Fernando, S.C., and
Verdeil, J.L. 2010. Early inflorescence and floral development in Cocos nucifera L.
(Arecaceae:  Arecoideae). South Afr. J. Bot. 76 (3): 482-492.
https://doi.org/10.1016/j.sajb.2010.03.006



165

Perera, S.A.C.N. 2012. Coconut. In: S. K. Gupta, Technological Innovations in Major
World Oil Crops, Volume 1: Breeding. Newyork, Springer. pp. 201-218.
https://doi.org/10.1007/978-1-4614-0356-2 8

Pham, L.J. 2016. Coconut (Cocos nucifera).In: Industrial Oil Crops. AOCS press, pp.
231-242. https://doi.org/10.1016/B978-1-893997-98-1.00009-9

Philippe, G. and Baldet, P. 1997. Electrostatic dusting: An efficient technique of
pollination in larch. Ann. Des Sci. For. 54 (3): 301-310.
https://doi.org/10.1051/forest:19970307

Pillonetto, G., Dinuzzo, F., Chen, T., De Nicolao, G., and Ljung, L., 2014. Kernel
methods in system identification, machine learning and function estimation: A
survey. Automatica 50 3): 657-682.
https://doi.org/10.1016/j.automatica.2014.01.001

Prasad, A. 2025. Air assisted sprayer with electrostatic nozzle for coconut palms. Ph.D.

(Agrl Engg.) thesis, Kerala Agricultural University, Thrissur, 147p.

Rahmawati, L.U., Purwanti, E., Budiyanto, M.A.K., Zaenab, S., Susetyarini, R.E., and
Permana, T.I. 2019. Identification of Pollen Grains Morphology and Morphometry
in Liliaceae. [OP Conf- Ser.: FEarth Environ. Sci. 276: 012031.
https://doi.org/10.1088/1755-1315/276/1/012031

Ramo, S., Whinnery, J.R. and Van Duzer, T., 1994. Fields and waves in communication

electronics. John Wiley and Sons, India, 844p.

Regi, T., Muhammedali, S., Rajesh, S., Khadke, G., and Vittal, N. 2019. Refining ground
pollination technique for hybridization in coconut (Cocos nucifera L.). In:

Conference- 23 Plantation Crops Symposium, Chikkamagaluru, Karnataka.

Riba, J.R. and Capelli, F. 2018. Analysis of Capacitance to Ground Formulas for
Different High-Voltage Electrodes. Energies 11: 1090.
https://doi.org/10.3390/en11051090



166

Rycroft, M.J., Israelsson, S., and Price, C. 2000. The global atmospheric electric circuit,
solar activity and climate change. J. Atmos. Sol. Terr. Phys. 62 (17): 1563-1576.
https://doi.org/10.1016/S1364-6826(00)00112-7

Rycroft, M.J., Nicoll, K.A., Aplin, K.L., and Giles Harrison, R. 2012. Recent advances in
global electric circuit coupling between the space environment and the troposphere.

J. Atmos. Sol. Terr. Phys. 90: 198-211. https://doi.org/10.1016/j.jastp.2012.03.015

Samsudeen, K., Deepa, P., Nirmala, A., and Chandran, K.P. 2017. A modified pollination
method for hybrid production in coconut (Cocos nucifera L.). Int. J. Innov. Hortic.

6 (1): 75-78.

Samsudeen, K., Niral, V., Sudha, R., and Ranjini, T. N. 2019. Hybridization technique in

coconut. Indian Coconut J. 1: 5-9.

Saturnino, G.B., Antunes, A., and Thielscher, A. 2015. On the importance of electrode
parameters for shaping electric field patterns generated by tDCS. Neurolmage 120:
25-35. https://doi.org/10.1016/j.neuroimage.2015.06.067

Sharp, K.A. 2001. Water: Structure and Properties. Encyclopedia Life Sci. 1: 1-7.

Shi, Q., Wang, B., Mao, H., and Liu, Y. 2024. Calibration and measurement of
micrometre-scale pollen particles for discrete element method parameters based on
the  Johnson-Kendal-Roberts =~ model.  Biosyst.  Eng. 237: 83-91.
https://doi.org/10.1016/j.biosystemseng.2023.11.013

Shi, Q., Liu, Y., Wang, B., Wang, Y., Du, X., Zhang, Y., Mao, H., and Yang, X. 2025.
Discrete element simulation of buzz pollination in tomato. Sci Rep. 15: 6710.

https://doi.org/10.1038/s41598-025-91490-2

Shimizu, H., Hattori, K., Yoshioka, R., Endo, K., Kimura, T., Shimada, T., Suzuki, C.,
Takemura, Y., and Hiraguri, T. 2026. Field Validation of an Autonomous
Electrostatic Drone Pollination System for Japanese Pear. Smart Agric. Technol.

p.102108. https://doi.org/10.1016/j.atech.2026.102108



167

Shivanna, K.R., Rangaswamy, N.S., 1992. Pollen Biology: a Laboratory Manual.
Springer Berlin, Heidelberg. 113p. Available:
https://link.springer.com/book/10.1007/978-3-642-77306-8. 15 Oct. 2024.

Singh, L.S., Das, A., Niral, V., Acharya, G.C., 2020. Study on flowering behavior of
some local coconut (Cocos nucifera L.) genotypes under Assam condition. Indian J.

Plant Genet. Res. 33 (2): 217-223. https://doi.org/10.5958/0976-1926.2020.00031.5

Singhasathein, A., Kesi, W., Boonyayut, S., Suwanpingkarl, P., Poungsri, P.,
Pruksanubal, A., and Tanthanuch, N. 2015. Design and Construction of 30 kV High
Voltage Generator Using Fly-Back Converter. Appl. Mech. Mater. 781: 361-365.
https://doi.org/10.4028/www.scientific.net/ AMM.781.361

Srinivasu, P., Kalpana M., Aparna V., Naidu, L.N., and Paratpararao, M. 2022. Seasonal
Influence on Pollen Yield of different Coconut varieties in Coastal Andhra Pradesh.

Biol. Forum Int. J. 14 (3): 1222-1225.

Srinivasu, P., Kalpana, M., Aparna, V., Naidu, L.N., and Paratpararao, M. 2024.
Identification of optimum drying temperature for pollen yield and viability in

coconut varieties in coastal Andhra Pradesh. J. Appl. Horti. 26 (4): 405-411.

Sudha, R., Niral, V., Samsudeen, K., Aparna, V., Selvamani, V., and Neema, M. 2022.
An insight into pollen morphology and evaluation of pollen viability, germination
and mineral composition of some coconut (Cocos nucifera L.) genotypes. S. Afr. J.

Bot. 151: 485-494. https://doi.org/10.1016/j.sajb.2022.10.025

Sun, J., Zhang, Z., Zhang, Y., Tang, Y., Fang, Y., Li, Y., Wu, Y., Liu, Y., Liu, Z., and
Shi, F. 2026. Electrostatic treatment enhances pollen viability and fruit quality in
kiwifruit during low-temperature weather. Scientia Hortic. 359: 114757.

https://doi.org/10.1016/]j.scienta.2026.114757

Sunthrasakaran, N., Akmal, M.J.N., Ezani, K.Q., and Gunabalan, S. 2018. Analysis of
Electric Field and Current Density for Different Electrode Configuration of XLPE



168

Insulation. Int. J. Eng. Technol. 7 (3.36): 127-133.
https://doi.org/10.14419/ijet.v713.36.29092

Sutton, G.P., Clarke, D., Morley, E.L., and Robert, D. 2016. Mechanosensory hairs in
bumblebees ( Bombus terrestris ) detect weak electric fields. Proc. Natl Acad. Sci.

113 (26): 7261-7265. https://doi.org/10.1073/pnas.1601624113

Thomas, R.J., Nair, R.V., Mathews, C., Ajithkumar, R., Sasikala, M., and Nampoothiri,
C.K. 2012. Studies on fruit set in coconut upon artificial pollination in various cross

combinations. Indian J. Hortic. 69 (1): 7-12.

Thomas, R.J. and Josephrajkumar, A. 2013. Flowering and pollination biology in
coconut. J. Plant. Crops 41 (2): 109-117.

Thomas, R.J. and Josephrajkumar, A. 2022. Pollination services in coconut
plantations. In: Arunachalam, V., Paramesha, V., Uthappa, A.R., and Parveen, K.
(eds.), Ecosystem service analysis: concepts and applicationin diversified coconut
and arecanut garden. ICAR- Central Coastal Agricultural Research Institute, Goa,

India, pp. 161-182.

Thomas, R.J., Josephrajkumar, A., Mohan, B., Shil, S., and Shareefa, M. 2025. Relative
abundance and diversity of insect foragers associated with inflorescence in dwarf
varieties of coconut (Cocos nucifera L.). Curr. Sci. 128 (4): 404-413.
https://doi.org/10.18520/cs/v128/14/404-413

Thomann, M., Imbert, E., Devaux, C., and Cheptou, P.O. 2013. Flowering plants under
global  pollinator  decline.  Trends Plant Sci. 18 (7): 353-359.
https://doi.org/10.1016/j.tplants.2013.04.002

Thummala, P., Zhang, Z., Andersen, M.A.E., Maksimovic, D., and Sarban, R. 2014.
Design of a high voltage bidirectional DC-DC converter for driving capacitive

incremental actuators usable in electric vehicles (EVs). In: 2014 IEEE International



169

Electric Vehicle Conference (IEVC), Florence, Italy, December 2014. pp. 1-8.
https://doi.org/10.1109/IEVC.2014.7056132

Uydur, C.C. 2024. Assessment of Dielectric Strength for 3D Printed Solid Materials in
Terms of Insulation Coordination. Appl  Sci. 14 (24):  11860.
https://doi.org/10.3390/app142411860

Vaknin, Y., Gan-Mor, S., Bechar, A., Ronen, B., and Eisikowitch, D. 2000. The role of
electrostatic forces in pollination. Plant Syst. Evol. 222 (1): 133-142.

Vaknin, Y., Gan-mor, S., Bechar, A., Ronen, B., and Eisikowitch, D. 2001. Are flowers
morphologically adapted to take advantage of electrostatic forces in pollination?

New Phytol. 152 (2): 301-306. https://doi.org/10.1046/5.0028-646X.2001.00263.x

Veilleux, E., Ooi, B., and Lehn, P.W. 2013. Marx dc—dc converter for high-power
application. [ET Power Electr. 6 (9): 1733—1741. https://doi.org/10.1049/iet-
pel.2013.0025

Veluru, A., Prakash, K., Neema, M., Muralikrishna, K. S., Samsudeen, K., Chandran, K.
P., Rajesh, M.K., and Karun, A. 2021. Pollen storage of coconut dwarf accession
Chowghat Orange Dwarf at low temperature. Indian J. Agric. Sci. 91 (2): 321-324.
https://doi.org/10.56093/ijas.v91i2.111649

WhiteHead, R.A. 1965. Freeze-drying and room temperature storage of coconut pollen.

Econ. Bot. 19: 267-275. https://doi.org/10.1007/BF02914314

Xu, X., Zheng, C., Yan, P., Zhu, W., Wang, Y., Gao, X., Luo, Z., Ni, M., and Cen, K.
2016. Effect of electrode configuration on particle collection in a high-temperature
electrostatic ~ precipitator. Sep. Purif. Technol. 166: 157-163.
https://doi.org/10.1016/j.seppur.2016.04.039

Yao, J., Zhao, K., Lou, J., and Zhang, K. 2024. Recent Advances in Dielectrophoretic
Manipulation and Separation of Microparticles and Biological Cells. Biosensors. 14

(9): 417. https://doi.org/10.3390/bios14090417



170

Zhang, W.J., Huang, L., Mi, X.J., Xie, H.F., Feng, X., and Ahn, J.H. 2024. Researches
for higher electrical conductivity copper-based materials. cMat. 1 (1): el3.

https://doi.org/10.1002/cmt2.13





