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13.1 INTRODUCTION 

Abiotic stresses are the most significant factors leading to extensive and erratic loss in agricultural 

productivity across the world. Owing to the sessile nature of plants, they must cope with adverse 

environmental conditions, and therefore they must possess a variety of responses to cope with vari- 

ous environmental stresses (Gao et al. 2007). In plants, these stresses adversely affect the growth 

and productivity by triggering a series of morphological, biochemical, and molecular mechanisms 

(Wang et al. 2001). Even though the plants have developed specific mechanisms during the course 

of evolution to sense the subtle changes of growth conditions that trigger many signal transduction 

cascades (Gao et al. 2007), certain treatments activate stress responsive genes and finally leads to 

changes at the physiological and biochemical levels in plants. 

The quick signaling for inducing the defense mechanism against the adverse environmental 

conditions requires a stress signal, which gets transduced like a neurotransmitter. Major neu- 

rotransmitters found in plants include acetylcholine, epinephrine, γ-aminobutyric acid (GABA), 

dopamine, levodopa, melatonin, serotonin, and so on (Fait et al. 2006). Later, it was discovered 

that GABA is largely and rapidly produced in plants in response to various biotic and abiotic stress 

factors. For example, when insects walk across a leaf, rapid accumulation of GABA was monitored 

within seconds (Scholz et al. 2015). In addition, β-aminobutyric acid (BABA) a close structural 

relative of GABA, is a potent inducer of acquired disease resistant in plants. However, its occur-  

 

 

 

13 
 
 



 

 

9 

 

 

CRC Press 

Taylor & Francis Group 

6000 Broken Sound Parkway NW, Suite 300 

Boca Raton, FL 33487-2742 

© 2019 by Taylor & Francis Group, LLC 

CRC Press is an imprint of Taylor & Francis Group, an Informa business 

No claim to original U.S. Government works 

Printed on acid-free paper 

International Standard Book Number-13: 978-1-1385-6077-2 (Hardback) 

This book contains information obtained from authentic and highly regarded sources. Reasonable efforts have been made 

to publish reliable data and information, but the author and publisher cannot assume responsibility for the validity of all  

materials or the consequences of their use. The authors and publishers have attempted to trace the copyright holders of all  

material reproduced in this publication and apologize to copyright holders if permission to publish in this form has not been  

obtained. If any copyright material has not been acknowledged please write and let us know so we may rectify in any future  

reprint. 

Except as permitted under U.S. Copyright Law, no part of this book may be reprinted, reproduced, transmitted, or utilized 

in any form by any electronic, mechanical, or other means, now known or hereafter invented, including photocopying,  

microfilming, and recording, or in any information storage or retrieval system, without written permission from the 

publishers. 

For permission to photocopy or use material electronically from this work, please access www.copyright.com (http://www. 

copyright.com/) or contact the Copyright Clearance Center, Inc. (CCC), 222 Rosewood Drive, Danvers, MA 01923, 978-750-8400. 

CCC is a not-for-profit organization that provides licenses and registration for a variety of users. For organizations that have been 

granted a photocopy license by the CCC, a separate system of payment has been arranged. 

Trademark Notice: Product or corporate names may be trademarks or registered trademarks, and are used only for 

identification and explanation without intent to infringe. 
 

Library of Congress Cataloging‑in‑Publication Data 
 

Names: Ramakrishna, Akula, editor. | Roshchina, V. V. (Viktoriëiìa 

Vladimirovna), editor. 

Title: Neurotransmitters in plants : perspectives and applications / editors: 

Akula Ramakrishna and Victoria V. Roshchina. 

Description: Boca Raton, FL : CRC Press, Taylor & Francis Group, 2018. | 

Includes index. 

Identifiers: LCCN 2018011298 | ISBN 9781138560772 (hardback : alk. paper) 

Subjects: LCSH: Plant physiology. | Neurotransmitters. 

Classification: LCC QK746 .N48 2018 | DDC 571.2--dc23 

LC record available at https://lccn.loc.gov/2018011298 

 
Visit the Taylor & Francis Web site at 

http://www.taylorandfrancis.com 

and the CRC Press Web site at 

http://www.crcpress.com  

 



 

 

10 

 

 

 



 

 

11 

 

 

 



 

 

12 

 

 

 

 

 

 

 

 

 



 

 

13 

 

 

 

 
 

 



 

 

14 

 

 

 

 

 

 

 

The baby elephant and the jackfruit tree by Dr. Amitha Bachan.One fine day, someone has uprooted 

the grounds of grandpa jackfruit tree. This book is the journey of Meenu to find out who is behind 

this. 
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It is a book named Marjanu al lugha which is a General Course Book for Bachelor of 
Commerce and Bachelor of Business Administration under University of Calcutt. It is 
edited by Sakkeena M.K ( Assistant professor of Arabic, MES Asmabi college 
Kodungallur). The book is divided into two units, conversations and stories & drama. 
The contents:Conversations and stories 

1. Happy holiday 

2. Interview 

3. Obeying parents 

4. In the bank 

5. With scientists 

6. Money transfer 

7. Mice eat iron 

8. Phone call 

9. Valley of satisfaction 

10. Fire 

11. Suitable gift 

12. Princess of the seven seas 

13. Whoever turns away from my sunnah is not of me. 

Drama 

14. Fire sun- second view - chapter 2 
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A historical study on the arrival of the Portuguese to Kerala  The fold of Islam has expanded to all corners of the 

globe. When its light reached the coasts of Africa and Europe, the Arabs in these two continents increased in 

dignity and honor, and the basis of their religious and commercial progress was their economic strength. The 

source of this economic strength was the spices and pepper exported from Calcut. The Western countries fell 

into the greatest astonishment and when they saw the wealth of the Arabs and the spread of Islam east and west, 

to the point that they were forced to turn to the Arabs for commercial issues. The Portuguese were the first to 

dare this enormous adventure by leaving the Indian subcontinent, heading towards Calcut. 
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Hornbill 

 

Two decades 

 

Scrutinized Experiences of protection of hornbill ecosystem with the companionship of tribal 

community of vaazhachal.Scientific norms of hornbill observation.There are a lot of living beings 

who depend on each other in the forest. 
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There are a lot of living beings who depend on each other in the forest. The hornbill and black 

dammar seed are such beings too. This picture book for children is a depiction of that. 
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1. Interview 

Interview in an accounting company. Asks about nationality, qualifications, language etc. 

2. Bank 

Talks about starting an account. 

3. Hadith 

Whoever turns away from my Sunnah is not of me. 

4. Ten commandments for success in professional life 

a) Try to understand yourself 

b) Train yourself to organized thinking 

c) Face practical life with joy and optimism 

5. With scientists 

After the Muslims conquered Persia and the Levant, they found libraries full of Greek books, so 

they translated them into Arabic. The Muslims learned many foreign languages, such as Greek and 

Latin, and translated the sciences therein..... 

6. Mother's love 

One of my friends invited me to spend my vacation with him in his beautiful, distant country. He 

lived in a small town half a day's drive from the capital. We spent it talking and laughing and 

enjoying the beautiful mountain views. The weather was hot in the capital. However, as we climbed 

the mountains, the weather moderated and became cold.... 

7. Shareh Al-Qadi 

 

Omar bin Al-Khattab bought a horse from a Bedouin, paid him its price, then mounted on its back 

and set off. After a short while, a defect appeared on the horse that prevented it from running, so 

Omar returned it to its owner and said to him: Take your horse, for it is defective. The Bedouin 

said: I will not take it, O Commander of the Faithful. I sold it to you intact, and Omar said: Make an 

arbitrator between you and me. The man said: Shurayh bin Harith Al-Kindi will judge between us. 

Omar said: I am satisfied with it.... 

8. Sunshine 

Shams al-Nahar is a princess and the daughter of the King of Blessings. She excelled at riding 

horses, playing with swords, reading books, meditating for a long time, and practicing asceticism in 

what is surprising and awe-inspiring. She chooses Qamar Al-Zaman as her husband, because he 

passed the test she set for marriage. Qamar Al-Zaman is poor and has no home or family. But he is 

a gentleman. He doesn't like to live with her in the palace. He asks her to leave the palace and then 

live with him in the air..... 

9. Application for the job 

10. Book inquiry 

11. Request for books 

12. Invoice 
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It is a book named Min vahyil- adab ( Appreciating Arabic literature) which is a common course 

book for bachelor of arts and bachelor of science under the university of calicut. It is edited by Dr. 

Abdul Majeed T (Assistant professor, Farook college). It contains 8 chapters. 

1. Mate - story 

2. Satan wins - short story 

3. Satisfaction with God's will - poem 

4. My stomach is going to explode - conversation 

5. Make with lemon - article 

6. Oh my fellow human being - poem 

7. The stranger - story 

8. A trip to Malaysia - trip note 
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1. From Quran 

Qarun was one of the people of Moses. He believed in Moses, read the Torah and improved it. God gave him a 

lot of money to test him. But he was a hypocrite and refused to pay zakat. He did not end with this, but rather 

incited the Children of Israel to disbelief and disobedience and accused Moses of adultery. He called a prostitute 

and gave her a lot of money to slander Moses. But it was announced that she had come on the orders of Qarun, 

and Moses had not committed adultery with her. Moses became angry and called upon God, his Lord, to punish 

him, so God caused the earth to swallow him and his money 

2. Hadiths 

1. An action is not valid except with intention, and a person receives benefits and harm from his action according 

to his intention 

2. Ihsan is for the servant to obey his Lord sincerely, submissively, and humbly as if he were seeing Him. 

Because God is aware of his secret and his revelation 

3. The sweetness of honey 

It is said that a man was walking in the jungles of Africa, where the nature is picturesque and where tall trees 

grow, due to its location on the equator. He enjoyed the view of the trees blocking the sun's rays due to their 

density, enjoyed the singing of birds, and inhaled the fragrance of the flowers that produced pleasant scents....... 

4. Abu wada's marriage 

 

Abu Wada'ah said: I used to frequent the mosque of the Messenger of God in pursuit of knowledge. I used to go 

to Saeed bin Al-Musayyab’s group, and people would crowd there with horseshoes... Then I was absent from the 

Sheikh’s group for days, so he checked on me and thought that I was sick, or had a symptom... So he asked those 

around him about me, but he did not find any news from any of them. 

5. Macbeth- William Shakespeare 

First scene 

6. Motherland 

But it is time to forget people's hatred. He builds a structure on the basis of brotherhood. But it is time for the 

disappointment to be cast aside. You gain honor by supporting nations.... 

7. Why did you complain? 

How often do you complain and say: You are destitute? The earth is yours, the sky and the stars are yours, and 

the fields, their flowers, and their fragrance are yours. 

8. The art of speech 

Man, as they say, is a talking animal. Speech is not to come out and describe speech, but rather to know how to 

speak, and perhaps a word enters Paradise, and a word enters Hell, and a word is saved from killing, and a word 

pushes its owner to killing..... 

9. Happiness makers 

Chinese legend tells us that an old man wanted to know the difference between happy people and unhappy 

people, so he went and asked one of the wise men, saying: Will you tell me what is the difference between happy 

people and unhappy people? She led the sage to a large palace. As soon as he went down to the hall, he saw 

many people with tables full of delicious food spread out in front of them. Their bodies were thin, and signs of 

hunger appeared on their features. Each of them was holding a huge spoon, four meters long, but they could not 

eat. So the sheikh said to the sage. : I knew these people: they are the unfortunate ones 

10. The art of diction 

Delivering is the art of addressing the audience and influencing them, and we have expressed it with the word art 

because it can be developed with effort, and actual practice becomes a skill. Addressing the audience is with 

spoken words and influencing them is with sincere emotions, feelings, and feelings. Art in this is accompanied 

by expressive looks, clear movements, influential suggestions, and auxiliary means 
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