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Table S1 Basic information about the retrieved scientific papers.

No. PT Author Title Type Conference 
Title

ISO Source 
Abbreviation

Year 
Published DOI

1 J
Shen, Meimei; Liu, Weitao; 
Zeb, Aurang; Lian, Jiapan; 
Wu, Jiani; Lin, Maohong

Bioaccumulation and phytotoxicity of 
ZnO nanoparticles in soil-grown 
Brassica chinensis L. and potential risks

Article J. Environ. 
Manage. 2022 10.1016/j.jenvman.2022.114454

2 J

Du, Jia; Tang, Junhong; Xu, 
Shaodan; Ge, Jingyuan; 
Dong, Yuwei; Li, Huanxuan; 
Jin, Meiqing

ZnO nanoparticles: Recent advances in 
ecotoxicity and risk assessment Review Drug Chem. 

Toxicol. 2020 10.1080/01480545.2018.150821
8

3 J

Obrador, Ana; Gonzalez, 
Demetrio; Almendros, 
Patricia; Garcia-Gomez, 
Concepcion; Fernandez, 
Maria Dolores

Assessment of phytotoxicity and 
behavior of 1-year-aged Zn in soil from 
ZnO nanoparticles, bulk ZnO, and Zn 
sulfate in different soil-plant cropping 
systems: From biofortification to 
toxicity

Article J. Soil Sci. Plant 
Nutr. 2022 10.1007/s42729-021-00640-8

4 J
Wang, Fayuan; Jing, Xinxin; 
Adams, Catharine A.; Shi, 
Zhaoyong; Sun, Yuhuan

Decreased ZnO nanoparticle 
phytotoxicity to maize by arbuscular 
mycorrhizal fungus and organic 
phosphorus

Article Environ. Sci. 
Pollut. Res. 2018 10.1007/s11356-018-2452-x

5 J Singh, Divya; Kumar, Arun

Quantification of metal uptake in 
Spinacia oleracea irrigated with water 
containing a mixture of CuO and ZnO 
nanoparticles

Article Chemosphere 2020 10.1016/j.chemosphere.2019.12
5239

6 J
Liu, Xueqin; Wang, Fayuan; 
Shi, Zhaoyong; Tong, 
Ruijian; Shi, Xiaojun

Bioavailability of Zn in ZnO 
nanoparticle-spiked soil and the 
implications to maize plants

Article J. Nanopart. Res. 2015 10.1007/s11051-015-2989-2

7 J

Rajput, Vishnu; Minkina, 
Tatiana; Sushkova, Svetlana; 
Behal, Arvind; Maksimov, 
Alexey; Blicharska, Eliza; 
Ghazaryan, Karen; 
Movsesyan, Hasmik; 
Barsova, Natalia

ZnO and CuO nanoparticles: A threat to 
soil organisms, plants, and human 
health

Article; 
Proceed

ings 
Paper

European-
Geosciences-
Union (EGU) 
Conference on 

Soil 
Contaminatio
n and Human 

Health - 
Advances and 
Problems of 

Risk 

Environ. 
Geochem. Health 2020 10.1007/s10653-019-00317-3
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Assessment

8 J

Karmous, Ines; Tlahig, 
Samir; Loumerem, 
Mohamed; Lachiheb, 
Belgacem; Bouhamda, 
Talel; Mabrouk, Mahmoud; 
Debouba, Mohamed; 
Chaoui, Abdelilah

Assessment of the risks of copper- and 
zinc oxide-based nanoparticles used in 
Vigna radiata L. culture on food quality, 
human nutrition and health

Article Environ. 
Geochem. Health 2022 10.1007/s10653-021-01162-z

9 J
Ji, Hongting; Guo, Zhi; 
Wang, Guodong; Wang, 
Xin; Liu, Hongjiang

Effect of ZnO and CuO nanoparticles on 
the growth, nutrient absorption, and 
potential health risk of the seasonal 
vegetable Medicago polymorpha L.

Article PeerJ 2022 10.7717/peerj.14038

10 J

Garcia-Gomez, Concepcion; 
Garcia, Sandra; Francisca 
Obrador, Ana; Gonzalez, 
Demetrio; Babin, Mar; 
Dolores Fernandez, Maria

Effects of aged ZnO NPs and soil type 
on Zn availability, accumulation and 
toxicity to pea and beet in a greenhouse 
experiment

Article Ecotox. Environ. 
Safe. 2018 10.1016/j.ecoenv.2018.05.019

11 J
Doria-Manzur, Alonso; 
Sharifan, Hamidreza; 
Tejeda-Benitez, Lesly

Application of zinc oxide nanoparticles 
to promote remediation of nickel by 
Sorghum bicolor: Metal ecotoxic 
potency and plant response

Article Int. J. 
Phytoremediat. 2023 10.1080/15226514.2022.206093

4

12 J

Li, Mengqi; Ahammedl, 
Golam J.; Li, Caixia; Bao, 
Xiao; Yu, Jingquan; Huang, 
Chunlei; Yin, Hanqin; Zhou, 
Jie

Brassinosteroid ameliorates zinc oxide 
nanoparticles-induced oxidative stress 
by improving antioxidant potential and 
redox homeostasis in tomato seedling

Article Front. Plant Sci. 2016 10.3389/fpls.2016.00615

13 J

Oscar, Bianca Vicente 
Costa; Melegari, Silvia 
Pedroso; Vicentini, Denice 
Schulz; Simioni, Carmen; 
Ouriques, Luciane Cristina; 
Puerari, Rodrigo Costa; 
Matias, William Gerson

Toxicological effects of pure and 
amine-functionalized ZnO nanorods on 
Daphnia magna and Lactuca sativa

Article Environ. Sci.: 
Nano 2023 10.1039/d2en00622g

14 J
Hou, Jing; Wu, Yazhou; Li, 
Xin; Wei, Benben; Li, 
Shiguo; Wang, Xiangke

Toxic effects of different types of zinc 
oxide nanoparticles on algae, plants, 
invertebrates, vertebrates and 
microorganisms

Review Chemosphere 2018 10.1016/j.chemosphere.2017.11.
077

15 C Samart, Sutichai; Chutipaijit, 
Sutee

Growth of pigmented rice (Oryza sativa 
L. cv. Riceberry) exposed to ZnO 
nanoparticles

Proceed
ings 

Paper

1st 
International 

Conference of 
the Materials-

Mater. Today-
Proc. 2019 10.1016/j.matpr.2019.06.246
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Research-
Society-of-
Thailand 
(MRS-

Thailand)

16 J Song, Uhram; Kim, Jieun
Zinc oxide nanoparticles: A potential 
micronutrient fertilizer for horticultural 
crops with little toxicity

Article Hortic. Environ. 
Biotechnol. 2020 10.1007/s13580-020-00244-8

17 J Basahi, M. A.

Effects of zinc oxide nanoparticles on 
germination and seedling establishment 
of pea (Pisum sativum) and beans 
(Phaseolus vulgaris)

Article; 
Early 

Access

Appl. Ecol. 
Environ. Res. 2022 10.15666/aeer/2005_38933909

18 J Fellmann, Sebastian; 
Eichert, Thomas

Acute effects of engineered 
nanoparticles on the growth and gas 
exchange of Zea mays L.-what are the 
underlying causes?

Article Water Air Soil 
Pollut. 2017 10.1007/s11270-017-3364-y

19 J

Sheteiwy, Mohamed Salah; 
Shaghaleh, Hiba; Hamoud, 
Yousef Alhaj; Holford, Paul; 
Shao, Hongbo; Qi, Weicong; 
Hashmi, Muhammad Zaffar; 
Wu, Tianow

Zinc oxide nanoparticles: Potential 
effects on soil properties, crop 
production, food processing, and food 
quality

Review Environ. Sci. 
Pollut. Res. 2021 10.1007/s11356-021-14542-w

20 J

Iziy, Elham; Majd, Ahmad; 
Vaezi-Kakhki, Mohammad 
Reza; Nejadsattari, Taher; 
Noureini, Sakineh Kazemi

Effects of zinc oxide nanoparticles on 
enzymatic and nonenzymatic 
antioxidant content, germination, and 
biochemical and ultrastructural cell 
characteristics of Portulaca oleracea L.

Article Acta Soc. Bot. 
Pol. 2019 10.5586/asbp.3639

21 J

Wang, Fayuan; Liu, Xueqin; 
Shi, Zhaoyong; Tong, 
Ruijian; Adams, Catharine 
A.; Shi, Xiaojun

Arbuscular mycorrhizae alleviate 
negative effects of zinc oxide 
nanoparticle and zinc accumulation in 
maize plants - A soil microcosm 
experiment

Article Chemosphere 2016 10.1016/j.chemosphere.2015.12.
076

22 J
Garcia-Gomez, C.; Babin, 
M.; Obrador, A.; Alvarez, J. 
M.; Fernandez, M. D.

Integrating ecotoxicity and chemical 
approaches to compare the effects of 
ZnO nanoparticles, ZnO bulk, and 
ZnCl2 on plants and microorganisms in 
a natural soil

Article Environ. Sci. 
Pollut. Res. 2015 10.1007/s11356-015-4867-y

23 J
Wang, Fayuan; Adams, 
Catharine A.; Shi, 
Zhaoyong; Sun, Yuhuan

Combined effects of ZnO NPs and Cd 
on sweet sorghum as influenced by an 
arbuscular mycorrhizal fungus

Article Chemosphere 2018 10.1016/j.chemosphere.2018.06.
099

24 J Singh, Ajey; Singh, N. B.; 
Afzal, Shadma; Singh, Tanu; 

Zinc oxide nanoparticles: A review of 
their biological synthesis, antimicrobial Review J. Mater. Sci. 2018 10.1007/s10853-017-1544-1
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Hussain, Imtiyaz activity, uptake, translocation and 
biotransformation in plants

25 J

Dogaroglu, Zeynep Gorkem; 
Ece, Fatma; Ciftci, Buva 
Nur; Yildirimcan, Saadet; 
Erat, Selma

Evaluation of stress factor on wheat 
(Triticum aestivum): The effect of ZnO 
and Ni-doped ZnO nanoparticles

Article Toxicol Environ. 
Chem. 2021 10.1080/02772248.2021.192371

4

26 J

Pullagurala, Venkata L. 
Reddy; Adisa, Ishaq O.; 
Rawat, Swati; Kim, 
Bojeong; Barrios, Ana C.; 
Medina-Velo, Illya A.; 
Hernandez-Viezcas, Jose A.; 
Peralta-Videa, Jose R.; 
Gardea-Torresdey, Jorge L.

Finding the conditions for the beneficial 
use of ZnO nanoparticles towards 
plants-A review

Review Environ. Pollut. 2018 10.1016/j.envpol.2018.06.036

27 J

Tao, Han; Hu, Songshen; 
Xia, Chuchu; Wang, 
Mengyu; Wang, Tonglin; 
Zeng, Wei; Li, Yubo; Chen, 
Hao; Zheng, Jirong; Wang, 
Qiaomei

Involvement of glucosinolates in the 
resistance to zinc oxide nanoparticle-
induced toxicity and growth inhibition 
in Arabidopsis

Article Environ. Sci.: 
Process Impacts 2021 10.1039/d1em00134e

28 J

Bandyopadhyay, Susmita; 
Plascencia-Villa, German; 
Mukherjee, Arnab; Rico, 
Cyren M.; Jose-Yacaman, 
Miguel; Peralta-Videa, Jose 
R.; Gardea-Torresdey, Jorge 
L.

Comparative phytotoxicity of ZnO NPs, 
bulk ZnO, and ionic zinc onto the alfalfa 
plants symbiotically associated with 
Sinorhizobium meliloti in soil

Article Sci. Total 
Environ. 2015 10.1016/j.scitotenv.2015.02.014

29 J

Ahmed, Bilal; Rizvi, Asfa; 
Zaidi, Almas; Khan, 
Mohammad Saghir; 
Musarrat, Javed

Understanding the phyto-interaction of 
heavy metal oxide bulk and 
nanoparticles: Evaluation of seed 
germination, growth, bioaccumulation, 
and metallothionein production

Article RSC Adv. 2019 10.1039/c8ra09305a

30 J

Dong, Mengyuan; Sun, 
Rong; Yang, Qianhui; 
Zhang, Lantian; Yong, 
Yangying; Fang, Yunxia; 
Zhang, Xian; Zhang, 
Xiaoqin; Xue, Dawei

Phenotype, physiology, and gene 
expression of barley seedlings in 
response to nano zinc oxide stress

Article Phyton-Int. J. 
Exp. Bot. 2021 10.32604/phyton.2021.017465

31 J Song, Uhram; Lee, 
Sunryung

Phytotoxicity and accumulation of zinc 
oxide nanoparticles on the aquatic 
plants Hydrilla verticillata and 
Phragmites Australis: Leaf-type-

Article Environ. Sci. 
Pollut. Res. 2016 10.1007/s11356-015-5982-5
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dependent responses

32 J

Mukherjee, Arnab; Peralta-
Videa, Jose R.; 
Bandyopadhyay, Susmita; 
Rico, Cyren M.; Zhao, 
Lijuan; Gardea-Torresdey, 
Jorge L.

Physiological effects of nanoparticulate 
ZnO in green peas (Pisum sativum L.) 
cultivated in soil

Article Metallomics 2014 10.1039/c3mt00064h

33 J

Sabir, Sumera; Zahoor, 
Muhammad Asif; Waseem, 
Muhammad; Siddique, 
Muhammad Hussnain; 
Shafique, Muhammad; 
Imran, Muhammad; Hayat, 
Sumreen; Malik, Imran Riaz; 
Muzammil, Saima

Biosynthesis of ZnO nanoparticles 
using Bacillus subtilis: Characterization 
and nutritive significance for promoting 
plant growth in Zea mays L

Article Dose-Response 2020 10.1177/1559325820958911

34 J

Dogaroglu, Zeynep Gorkem; 
Uysal, Yagmur; caylali, 
Zehranur; Karakulak, Delil 
Sefkan

Green nanotechnology advances: Green 
manufacturing of zinc nanoparticles, 
characterization, and foliar application 
on wheat and antibacterial 
characteristics using Mentha spicata 
(mint) and Ocimum basilicum (basil) 
leaf extracts

Article Environ. Sci. 
Pollut. Res. 2023 10.1007/s11356-023-26827-3

35 J

Pagano, Luca; Pasquali, 
Francesco; Majumdar, 
Sanghamitra; De la Torre-
Roche, Roberto; Zuverza-
Mena, Nubia; Villani, 
Marco; Zappettini, Andrea; 
Marra, Robert E.; Isch, 
Susan M.; Marmiroli, Marta; 
Maestri, Elena; Dhankher, 
Om Parkash; White, Jason 
C.; Marmiroli, Nelson

Exposure of Cucurbita pepo to binary 
combinations of engineered 
nanomaterials: Physiological and 
molecular response

Article Environ. Sci.: 
Nano 2017 10.1039/c7en00219j

36 J

Zhu, Yi; Wu, Jianhua; Chen, 
Ming; Liu, Xianli; Xiong, 
Yijie; Wang, Yanyan; Feng, 
Tao; Kang, Shuang; Wang, 
Xianfeng

Recent advances in the biotoxicity of 
metal oxide nanoparticles: Impacts on 
plants, animals and microorganisms

Review Chemosphere 2019 10.1016/j.chemosphere.2019.12
4403

37 J
Xu, Jiangbing; Luo, 
Xiaosan; Wang, Yanling; 
Feng, Youzhi

Evaluation of zinc oxide nanoparticles 
on lettuce (Lactuca sativa L.) growth 
and soil bacterial community

Article Environ. Sci. 
Pollut. Res. 2018 10.1007/s11356-017-0953-7
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38 J

Iftikhar, Azka; Ali, Shafaqat; 
Yasmeen, Tahira; Arif, 
Muhammad Saleem; Zubair, 
Muhammad; Rizwan, 
Muhammad; Alhaithloul, 
Haifa Abdulaziz S.; Alayafi, 
Aisha A. M.; Soliman, Mona 
H.

Effect of gibberellic acid on growth, 
photosynthesis and antioxidant defense 
system of wheat under zinc oxide 
nanoparticle stress

Article Environ. Pollut. 2019 10.1016/j.envpol.2019.113109

39 J
Bhat, U. H.; Sami, F.; 
Siddiqui, H.; Faizan, M.; 
Faraz, A.; Hayat, S.

Nitric oxide alleviates zinc oxide 
nanoparticles-induced phytotoxicity in 
Brassica juncea

Article Russ. J. Plant 
Physiol. 2021 10.1134/S102144372103002X

40 J Mazaheri-Tirani, M.; 
Dayani, S.

Growth, flowering and physiological 
response of Trachyspermum ammi L. to 
zinc oxide micro- and nanoparticles

Article Russ. J. Plant 
Physiol. 2022 10.1134/S1021443722010125

41 J

Basit, Farwa; Nazir, 
Muhammad Mudassir; 
Shahid, Muhammad; Abbas, 
Saghir; Javed, Muhammad 
Tariq; Naqqash, Tahir; Liu, 
Yihan; Guan Yajing

Application of zinc oxide nanoparticles 
immobilizes the chromium uptake in 
rice plants by regulating the 
physiological, biochemical and cellular 
attributes

Article Physiol. Mol. 
Biol. Plants 2022 10.1007/s12298-022-01207-2

42 J

Zhang, Dongqing; Hua, Tao; 
Xiao, Fei; Chen, Chunping; 
Gersberg, Richard M.; Liu, 
Yu; Stuckey, David; Ng, 
Wun Jern; Tan, Soon Keat

Phytotoxicity and bioaccumulation of 
ZnO nanoparticles in Schoenoplectus 
tabernaemontani

Article Chemosphere 2015 10.1016/j.chemosphere.2014.06.
041

43 J Kashyap, Deeksha; Siddiqui, 
Zaki Anwar

Effect of zinc oxide nanoparticles and 
rhizobium leguminosarum on growth, 
photosynthetic pigments and blight 
disease complex of pea

Article Gesunde Pflanz. 2022 10.1007/s10343-021-00586-y

44 J

Mukherjee, Arnab; Pokhrel, 
Suman; Bandyopadhyay, 
Susmita; Maedler, Lutz; 
Peralta-Videa, Jose R.; 
Gardea-Torresdey, Jorge L.

A soil mediated phyto-toxicological 
study of iron doped zinc oxide 
nanoparticles (Fe@ZnO) in green peas 
(Pisum sativum L.)

Article Chem. Eng. J. 2014 10.1016/j.cej.2014.06.112

45 J Hu, Changwei; Liu, Xu; Li, 
Xiuling; Zhao, Yongjun

Evaluation of growth and biochemical 
indicators of Salvinia natans exposed to 
zinc oxide nanoparticles and zinc 
accumulation in plants

Article Environ. Sci. 
Pollut. Res. 2014 10.1007/s11356-013-1970-9

46 J

Rehman, Riaz Ur; Khan, 
Bakhtawar; Aziz, Tehmina; 
Gul, Faiza Zareen; Nasreen, 
Syeda; Zia, Muhammad

Postponement growth and antioxidative 
response of Brassica nigra on CuO and 
ZnO nanoparticles exposure under soil 
conditions

Article IET 
Nanobiotechnol. 2020 10.1049/iet-nbt.2019.0357
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47 J

Sun, Liangliang; Wang, 
Yibo; Wang, Ruling; Wang, 
Ruting; Zhang, Ping; Ju, 
Qiong; Xu, Jin

Physiological, transcriptomic, and 
metabolomic analyses reveal zinc oxide 
nanoparticles modulate plant growth in 
tomato

Article Environ. Sci.: 
Nano 2020 10.1039/d0en00723d

48 J

Miliauskiene, Jurga; 
Brazaityte, Ausra; Sutuliene, 
Ruta; Urbutis, Martynas; 
Tuckute, Simona

ZnO nanoparticle size-dependent 
effects on Swiss chard growth and 
nutritional quality

Article Agriculture-Basel 2022 10.3390/agriculture12111905

49 J Mahmud, S.; Din, Z.
Using a pilot plant to synthesise ZnO 
powder: Particle characterisation and 
marine toxicity studies

Article Sains Malays. 2014

50 J Caldelas, C.; Poitrasson, F.; 
Viers, J.; Araus, J. L.

Stable Zn isotopes reveal the uptake and 
toxicity of zinc oxide engineered 
nanomaterials in Phragmites australis

Article Environ. Sci.: 
Nano 2020 10.1039/d0en00110d

51 J

Ebbs, Stephen D.; Bradfield, 
Scott J.; Kumar, Pawan; 
White, Jason C.; Musante, 
Craig; Ma, Xingmao

Accumulation of zinc, copper, or cerium 
in carrot (Daucus carota) exposed to 
metal oxide nanoparticles and metal 
ions

Article Environ. Sci.: 
Nano 2016 10.1039/c5en00161g

52 J
Keshta, Fadya S. S.; Shetaya, 
Waleed H. H.; Marzouk, 
Ezzat R. R.

The toxicity and uptake of bulk and 
nano-sized ZnO particles in wheat 
(Triticum aestivum) seedlings

Article; 
Early 

Access
J. Plant Nutr. 2023 10.1080/01904167.2023.221059

9

53 J
Xiao, Lian; Wang, Shouxia; 
Yang, Daoyong; Zou, 
Zhengkang; Li, Junli

Physiological effects of MgO and ZnO 
nanoparticles on the Citrus maxima Article

J. Wuhan Univ. 
Technol.-Mat. 

Sci. Edit.
2019 10.1007/s11595-019-2042-x

54 J Wang, X. P.; Li, Q. Q.; Pei, 
Z. M.; Wang, S. C.

Effects of zinc oxide nanoparticles on 
the growth, photosynthetic traits, and 
antioxidative enzymes in tomato plants

Article Biol. Plant. 2018 10.1007/s10535-018-0813-4

55 J

Khan, Ali Raza; Wakeel, 
Abdul; Muhammad, Noor; 
Liu, Bohan; Wu, Minjie; 
Liu, Yihua; Ali, Imran; 
Zaidi, Syed Hassan Raza; 
Azhar, Wardah; Song, Ge; 
Wu, Junyu; Gan, Yinbo

Involvement of ethylene signaling in 
zinc oxide nanoparticle-mediated 
biochemical changes in Arabidopsis 
thaliana leaves

Article Environ. Sci.: 
Nano 2019 10.1039/c8en00971f

56 J Liu, Lingrui; Nian, Hai; 
Lian, Tengxiang

Plants and rhizospheric environment: 
Affected by zinc oxide nanoparticles 
(ZnO NPs). A review

Article Plant Physiol. 
Biochem. 2022 10.1016/j.plaphy.2022.05.032

57 J
Dogaroglu, Zeynep Gorkem; 
Eren, Abdullah; Baran, M. 
Firat

Effects of ZnO nanoparticles and 
ethylenediamine-N,N'-disuccinic acid 
on seed germination of four different 
plants

Article Glob. Chall. 2019 10.1002/gch2.201800111
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58 J

Alenezi, Norah Arrak; Al-
Qurainy, Fahad; Tarroum, 
Mohamed; Nadeem, 
Mohammad; Khan, Salim; 
Salih, Abdalrhaman M.; 
Shaikhaldein, Hassan O.; 
Alfarraj, Norah S.; Gaafar, 
Abdel-Rhman Z.; Al-
Hashimi, Abdulrahman; 
Alansi, Saleh

Zinc oxide nanoparticles (ZnO NPs), 
biosynthesis, characterization and 
evaluation of their impact to improve 
shoot growth and to reduce salt toxicity 
on Salvia officinalis in vitro cultivated

Article Processes 2022 10.3390/pr10071273

59 J

Wang, Xiaoping; Yang, 
Xiyu; Chen, Siyu; Li, 
Qianqian; Wang, Wei; Hou, 
Chunjiang; Gao, Xiao; 
Wang, Li; Wang, Shucai

Zinc oxide nanoparticles affect biomass 
accumulation and photosynthesis in 
Arabidopsis

Article Front. Plant Sci. 2016 10.3389/fpls.2015.01243

60 J

Adhikari, Sinchan; Adhikari, 
Ayan; Ghosh, Supriya; Roy, 
Doyel; Azahar, Ikbal; 
Basuli, Debapriya; Hossain, 
Zahed

Assessment of ZnO-NPs toxicity in 
maize: An integrative microRNAomic 
approach

Article Chemosphere 2020 10.1016/j.chemosphere.2020.12
6197

61 C Samart, Sutichai; Chutipaijit, 
Sutee; Phakamas, Nittaya

Evaluating the effect of zinc oxide 
nanoparticles on the physiological 
responses of nine non-photoperiod 
sensitive rice cultivars

Proceed
ings 

Paper

International 
Conference on 

Science and 
Technology of 

Emerging 
Materials 

(STEAMa)

Mater. Today-
Proc. 2017 10.1016/j.matpr.2017.06.149

62 J

Ahmad, Parvaiz; Alyemeni, 
Mohammed Nasser; Al-
Huqail, Asma A.; Alqahtani, 
Moneerah A.; Wijaya, 
Leonard; Ashraf, 
Muhammad; Kaya, Cengiz; 
Bajguz, Andrzej

Zinc oxide nanoparticles application 
alleviates arsenic (As) toxicity in 
soybean plants by restricting the uptake 
of As and modulating key biochemical 
attributes, antioxidant enzymes, 
ascorbate-glutathione cycle and 
glyoxalase system

Article Plants-Basel 2020 10.3390/plants9070825

63 J Mazaheri-Tirani, Maryam; 
Dayani, Soleyman

In vitro effect of zinc oxide 
nanoparticles on Nicotiana tabacum 
callus compared to ZnO micro particles 
and zinc sulfate (ZnSO4)

Article Plant Cell Tissue 
Organ Cult. 2020 10.1007/s11240-019-01725-0

64 J

Ni, Yifan; Xiao, Lian; Wan, 
Fengting; Xu, Mengxuan; 
Qiu, Lingzhi; Li, Junfeng; 
Li, Junli

Comparison of the effects of ZnO NPs, 
MgO NPs and ionic zinc and 
magnesium on wheat plants

Article Fresenius 
Environ. Bull. 2019
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65 J

Tabande, Leila; Sepehri, 
Mozhgan; Yasrebi, Jafar; 
Zarei, Mehdi; Ghasemi-
Fasaei, Reza; Khatabi, 
Behnam

A comparison between the function of 
Serendipita indica and Sinorhizobium 
meliloti in modulating the toxicity of 
zinc oxide nanoparticles in alfalfa 
(Medicago sativa L.)

Article Environ. Sci. 
Pollut. Res. 2022 10.1007/s11356-021-16287-y

66 J

Rossi, Lorenzo; Fedenia, 
Lauren N.; Sharifan, 
Hamidreza; Ma, Xingmao; 
Lombardini, Leonardo

Effects of foliar application of zinc 
sulfate and zinc nanoparticles in coffee 
(Coffea arabica L.) plants

Article Plant Physiol. 
Biochem. 2019 10.1016/j.plaphy.2018.12.005

67 J

Yang, Zhongzhou; Chen, 
Jing; Dou, Runzhi; Gao, 
Xiang; Mao, Chuanbin; 
Wang, Li

Assessment of the phytotoxicity of 
metal oxide nanoparticles on two crop 
plants, maize (Zea mays L.) and rice 
(Oryza sativa L.)

Article
Int. J. Environ. 

Res. Public 
Health

2015 10.3390/ijerph121214963

68 J

Mukherjee, Arnab; Sun, 
Youping; Morelius, Erving; 
Tamez, Carlos; 
Bandyopadhyay, Susmita; 
Niu, Genhua; White, Jason 
C.; Peralta-Videa, Jose R.; 
Gardea-Torresdey, Jorge L.

Differential toxicity of bare and hybrid 
ZnO nanoparticles in green pea (Pisum 
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