Contents

1  Chemistry, Biochemistry of Nanoparticles, and Their Role
in Antioxidant Defense Systemin Plants. . . ..................... 1
C.M. Rico, J.R. Peralta-Videa and J.L.. Gardea-Torresdey

2 Role of NanoparticlesinPlants . . . ............................ 19
Manzer H. Siddiqui, Mohamed H. Al-Whaibi, Mohammad Firoz
and Mutahhar Y. Al-Khaishany

3  Implications of Nanotechnology on Plant Productivity
and Its Rhizospheric Environment . ........................... 37
Sanjog T. Thul and Bijaya K. Sarangi

4  Nanoparticles in Sustainable Agricultural Crop Production:
Applications and Perspectives . ............................... 55
Allah Ditta, Muhammad Arshad and Muhammad Ibrahim

5 Interactions Between Engineered Nanomaterials and Plants:
Phytotoxicity, Uptake, Translocation, and Biotransformation . . . . .. 77
Peng Zhang, Yuhui Ma and Zhiyong Zhang

6  Toxicity of NanomaterialstoPlants. . . ......................... 101
Kai-En Li, Zhen-Yi Chang, Cong-Xiang Shen and Nan Yao

7  Latest Developments of NanotoxicologyinPlants . ............... 125
Stefania Mura, Gianfranco Greppi and Joseph Irudayaraj

8 Early Developmental Responses of Plants Exposed to Metals

and Oxides Nanomaterials . .................................. 153
Lok R. Pokhrel and Brajesh Dubey

vii



viii

10

11

12

13

14

Contents

Abiotic Stress Tolerant Transgenic Plants and Nanotechnology .... 165
Dhruv Lavania, Amit Kumar Singh, Manzer H. Siddiqui,
Mohamed H. Al-Whaibi and Anil Grover

Carbon Nanotubes and Modern Nanoagriculture. ............... 183
Maged F. Serag, Noritada Kaji, Manabu Tokeshi and Yoshinobu Baba

Phytosynthesis of Nanoparticles .............................. 203
Siavash Iravani, Hassan Korbekandi and Behzad Zolfaghari

Phytosynthesis of Metal Nanoparticles......................... 259
Alka Yadav and Mahendra Rai

Plant-Based Synthesis of Silver Nanoparticles

and Their Characterization . .. ............................... 271
Poonam Patel, Priti Agarwal, Sajjan Kanawaria, Sumita Kachhwaha

and S.L. Kothari

Nanoparticles Applied to Mass Spectrometry Metabolomics
and Pesticide Residue Analysis .............. .. ... .. ... .. ... 289
Yousef Gholipour, Rosa Erra-Balsells and Hiroshi Nonami



2 Springer
http://www.springer.com/978-3-319-14501-3

Manotechnology and Plant Sciences

Manoparticles and Their Impact on Plants

Siddigui, M.H.; Al-Whaibi, M.H.; Mohammad, F. (Eds.)
2015, XlI, 303 p. 39 illus., 23 illus. in color., Hardcowver
ISEMN: 278-3-319-14501-3



	Contents

