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Preface

The world is witnessing 4IR revolution. Some countries have already progresSi'l ' -

while Bangladesh completed digital era. with the completion of the "Digital Bangl:;":

ideology, the government has been starting to step towards "Smart Bangladesh l: "

Fourth Industrial Revolution represents a fundamental change in the way \^'e liYe' 'i --'''

and relate to each other. It is a new chapter in human development enablec :'

extraordinary technology.In this situation, smart Bangladesh would be buil: :

integrating 4IR technotoli". with digital technologies. Farther more,establishing a sr:::

fangtadesh, agriculture must be developed smartly. Hence, manpower rn a.'encul:*:.

should be made more skilled through training on 4IR'

To fuIfilI the requirements of smart Bangladesh, an adequate number of trained manpo\\'3:

in Fourth tndustrial Revolution (4IR) are required' Moreover, the componentsof +IR anc

their implications have to reach the farming community, so that the production and post-

harvest processing can be economic'

The manual on 4IR Technology has been prepared in order to help the coulse

management team organize training courses for the personnel of different organizations

under the Ministry oiegd.,rtture.All aspects of the industry 4.0 have been included in

this manual within a logical sequence and appropriate manner.

The authors hope that the contents of this manual will provide an excellent opporftrnin

forscientist and extension personnel to explore in 4IR era. The authors afe extremeil

grateful to all the resourc" p".roN who readily supplied their lesson sheets of the relatec

topics; and are equally tha;il b a2iand the universities for providing valuable guidance

specially for preparing the lesson plans of the topics' Finally, the authors expless

heartfelt gratitude to Director General, Director (Training) and Director

(Administration)of NATA for their valuable suggestions, continuous inspiration, and

"o"o..rug"*ent 
in the preparation of this training manual'

The Authors
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Part-I
rntroduction to National Agriculture Training Academy (NATA)

1.1. The Academy
National Agriculture Training Academy (NATA) is the apex training institute for human resouroe
development of officers (garde-9 and above) under the Ministry of Agriculture (MoA) for
providing training on diversified fields of professional interest in agriculture sector. The Academy
organizes various kaining programmes related to agriculture throughout the year. The academy is
established in Gazipur as Central Extension Resources Development Institute (CERDD on 14
March 1975 with the financial assistance of Japan International Cooperation Agency (JICA)-
Afterwards, on 27 June 1984,cEnol was undertaken to the Trainin! Wing of Department of
Agricultural Extension (DAE). On 03 April 2013, Government of the People,s Republicof Bangladesh abolished CERDi and established NATA as un irrd.p.i"O""t
organization of MoA and on 07 June 20L4, NATA has been started ur u i.uioio!
academy.Initially, the Academy started its functions with only 10 faculty members. Though
Government approved strength is 184, at present NATA has 88 staff members includin g29 facity
members.

I.2 . Location
The Academy is 25 km away from Dhaka city and 3 km away from Joydevpur Chandana
Chowrasta towards Gaziput district head quarter. It is located adjacent to Bangladesh Rice
Research Institute (BRRI) and occupied 4gacres of land. The academy provides the trainees.a
ample scope to have free access to the adjacent institutions like Banglad"rn agri..rlture Research
Institute (BARI), Bangladesh Rice Research Institute (BRzu), Seed Certification Agency (SCA),
Bangabandhu Sheikh Mujibur Rahman Agricultural Univcrsity (BSMRAU), Telecommunication
College, Gazipur Metropolitan Police Head Quarters, and other government offices in Gazipur.

1.3 . Vision
National Agriculture Training Academy becomes a center of excellence for developing competexm
human resources in agriculture sector.

1.4 . Mission
We are pledged to achieve the shared vision through:
a) Develop human resource of all organizations under MoA by imparling quality training, research

and development and publications;
b) Enhance linkage between education, research and extension to endow agriculture sen-ice

de1it.en. system;
c) Nehvork u'ith reputed institution of home and abroad for organizational capacity building;
d) Foster a cuiture of continuous learning for development of knowledge-intensive agriculture

sen'tce.
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The NATA has been entrusted to perform the fo,owing functions:
a) Human resource development of the go'"*"rf ,"-i-gor.*ment, autonomous organizationunder MoA through training of modern and sustainable agricutt*" i.rt rrorogy;b) Transfer modern and sustainable agriculture technology developed by the researchorganizations for the development of so.io-".orro.,,ic conditions of farmers;c) conduct demonstration, adaptive research and research ofproven technologies;d) Impart all sorts of in-service training with special emphasis on induction, foundation andsenior staffcourse;

e) Exchange publications, participants and resource persons in seminars, workshops, conferences
_ and training among the stakeholders;
f) Advice government and other organizations on training, achieving food and nutrition security,ICT' transfer of agriculture technology, ugro-uur.Jino.r.t i". uri ,orrr"*ation environments

g) Help government and policy makers in framing and. anaryzing agricultural policies;h) conduct different training activities of acadety in consonance with provision of the publicadministration training policy 2003; and
i) Perform all kinds of duties directed by the government.

1.5. Functions

1.6. Goals

E:

;h*:*"my 
has set some goals for achieving its vision and mission successtully. These are as

a) Human resource development of officers (grade-9 and above) under the MoA through trainingon diversified field ofprofessionar interertln ugri*rture sector

' ;;|ff:ffi:t 
and development (R&D), -adaptive 

research, demonstration to improve

c) Provide publication and,ribrary seyi.ce to facilitate quality training;d) Impart all sorts of in-servi.. t ririrg wittr speciut .-pt uri. oi'iodu.tion, foundation andSeniOf Staff COUfSe; 
r ---*^ vruv'4DrD vu ru(luuLlon, fggndatlon a

e) Help government and policy makers in framing and. anaryzing agricultural policies;

' :*"rXX"rjr::I*, 
workshop, svmposium and confer.n.. o-, iu.io.rr l.rues of nationar and

1.7. Organogram of the Aeademy
Director General (DG) is the chilf executive officer of the academy. There are 2 Directors, 12Deputy Directors' I System Analyst, I Program mer, 17 Senior Assistant Dlrectors, 1 publicationofficer' I Medical officer, t Ltwaian, I Assistant Maintenance Engineer, I Account officer, IAdministrative officer and' 45 support staffs. Two Directors assist DG in overalr matters of theacademy and oversee the activities oftwo departments namely,(i) Department of Administration, pranning and publication and(ii) Department of Training.
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Both Directol's supen-ises Deputy Directors and other faculty members under 2 departments. - - "-
proposed manpo\\'er oINATA is 184, but at present 74 officials are working. Different units *r,l:
two departments are as folioivs:

a) Departrnent of .\c!ministration. Planning and Publieations
o Administration and Support Services
o Planning and Publications

b) Department of Training
. Agronomy
o Horticulture
o Plant Pathology
o Entomology
o Soil Science
o Genetics and Plant Breeding
o Agricultural Extension and Rural Economy
o Environment and Agroforestry
o Agricultural Machinery and Water Management and
o Food Processing"

i..ii,,i.t,.,.'i"i'.riii', ;ri: llt'.tr*irl:;
Training brings desirable change in behavior and attitude and improves knowledge and develops

skill. Skills and cfticiency are two preconditions tbr developrnent. Proper training can help to
increase skills and etliciency of the officer. Modem technology increases the conrpetitive ability of
the organization and provides high quality services. Trained oftlcers can properly utilize such

technology. Adequate training of personnel in an organization can rnake the organization fiee fronr

cornplexity and streamline simplicity. To ensure overall development of all scctors of an economl.
training can play a significant role. ln the era of globalization, the need of moderrr management tools

and techniques cannot be exaggerated. In response to the cunent needs in the ever-changing worid.
govefflment off-rcers should serve the people rn ith competency, sincerity and transparency. NAT-\
attaches highest irnportance on moral teaching, as well as technical and technological capacin
building u,hich is the main goal and strategy of training. Participants become more motivated.
responsive. efficient and competent after they go through these training. Training curricula i.
updated regularly to cope up with the changes in government policies and practices and as per need

and demand of the stakeholders.

ri {r*n-

The acaderr-ry is keen enough to maintain the appropriateness and effectiveness of training programs.

Designs of both shon and long term training courses are regularly improved and tailored to meet the

beneficiary institution's needs and goals. The methods followed are practice oriented rather than the

theoretrcal discussions. Study tours ar:ranged for the trainees to expose them to real practice in the

fie1d and socien'. There are some variations in the training rnethod based on the nature and the

pulpose of the training course. With some exceptions, the Academy generally follows the followins
nlethods:

r,c



a) Lecture
b) Participatory discussion
c) Case study
d) Role-play/simulation
e) Workshop/Seminar
f) Field visit
g) Brain storming
h) Individual and group assignment
i) Presentation of assignments
j) Games of various types.

1.11. Grading
The grade is decided on the basis of the score. The grading is as foilows:

W
NATA analyzes the training methods used by worldwide training academies and regularly updatestraining methods accordingly. The Academy is committed to maintain international standard.

course Director and other faculty members are given responsibility to evaluate the participants.The course is evaluated during pre and post training situation within 100 marks. on the other handthe participants are also given chance to evaluate the faculties and guest speakers by using aprescribed format. The distribution of assessment marks is as follows:

Sl. No. Parameters Marks
a) Individual assrgnment Sexercl cal testelpractl 80
b) SClas andattendance overall conduct and disci linep 20

TotaI
100

I

Marks Secured (%r) Grade
90-100

80-89 A
70-79 B
60-69 B
50-59 C

If any participant faits to obtain at least 50ok marks in the finar assessment he/she will be treatedas 'fail' and in tltat case she/he will not be given th'e- successful completion certificate of thetraining course.

7

1.10. Evaluation
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1.12. Sessions
Everyday the session is started at 9.00 am in the morning and ends at 4:30 pm in the afternoon.
There are two breaks started at 11.00 am and 12.30 pm for tea and lunch with prayer respectively.
Participants are advised to attain the class in time without fail for avoiding any kinds of disciplinary
action.

1.tr3. Norms tc be follorved during the training
o No casual leave is allowed during training period.
o Participants living in the dormitory are advised to follow the norms of the dormitory.
o The campus area is a "Non Smoking Zone". Participants are advised to refrain from smokino
inside the Academy.
o Participants are not allowed to enter the dormitory after 1 1:00 pm at night.

1.14. Facilities 1.1,1.1. Phvsical facilities
The Academy is well equipped with physical facilities in orgaruzrng trarnine programs though it
began its journey recently. Existing facilities of the academy is gir en belou :

o Office building -3
o Training room - 7
o Laboratory (subject wise technical)
o Plant protection museum - 1

o Conference room - 2
o Auditorium -1
o Dormitory -5
o Guest House and Officers' Dormitorv- I
o Cafeteria - 1

o Computer Lab- 1

1.14.7,. Bigital Coneputer curn I-angtrage Lah. and IT facilities
There is one Digitai Computer cum LanguageLab in the Academr.. It rs located on the 1,t floor of
the Administrative building. IT facilities include LAN and Wi-Fi and the g hole campus under Wi-
Fi coverage. To expedite foreign language learning. NATA set up a Drsital Computer cum
Language Lab. as part of the Academy's drive for capacity buildin_s ol _eor,emment officials.
Participants can avail the opportunity of learning the foreign language while the,v stay in NATA.

I .14.3. Recreational facilities
The Academy has a recreation room with color TV in the dormitory. The daily newspapers are

@z;,,= available in recreation room for the participants.
\



Part-II Rationale

' ' ':': h:dr-rstrial Revolution (aIR) in Smart Agriculture training course is designed to
: - - ' ' : necessary knowledge regarding 4IR technologies, challenges, opportunities and
-.:--;.:ron ln Agriculture sector. 4IR is characterized, by the fusion of technologies that isI '-:::1g the line among physical, digital and biological spheres. After completion of the
- - *:-i- participants will be able to understand the concept of upcoming Industry 4.0,
-'::''-rlrure 4.0 and application in their respective working areas. The manual contains eighteen:':-rl! riritten by acknowledged resource persons, providing comprehensive information on all
-:l;.'s of 'lIR technology. The lessons are included into five modules according to their: -' -i:ltY and activities. The contents of the manual are mainly concept of 4IR and its- rr-.:':'Ilents; application of IoT, AI, big data, cloud computing, 3-D printing, block chain, virt,al
- * r'r-qnented reality, robotics and drone laws. Each lesson contains a lesson plan and a lesson: ;:' The lessons have been arranged sequentially in this manual. The title of the modules and
:---rrrrer of lessons under each module are shown in the following table.

Module
No.

I
2

I

a) To teach the parlicipants about Fourlh Industrial Revolution(4lR) technologies so that ther,
can apply in smalt agriculture

b) To teach the application of 4IR technologies in agriculture so that the participants can apply
knowledge for building smart agriculture.

C) To teach the participants about the policy and framework of Industry 4.0 and agriculture 4.0.
d) To teach the parlicipants about opporlunities, challenges and way forward of smart agriculture

in tsangladesh

e) To demonstrate the participants about 4IR based activities in agriculture

Title of Nlodule Total No. of
Lesson

Fourth Industrial lution (4Revo IR 03
Smart 06

J Poli and Framework 03
4 and ties 03
5 Visit to Field Activities 03

I
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Module - 01
Ref. No. :22.1.1

Tltle ; Fourth Iaduotnial Rpvolutioa (4IR)
ObJcctlves $ To teach the participants about Fourth Industrial Revolution(4lR) so that they

can apply to smart agriculture
L€arnlng ouf€0ffics, After completion of module the participants will be able to:

P explain the concept of industry a.0 (aIR);
P describe basic components of 4IR; and
F enlist hardware and software related to 4IR.

x T = Lecturg, D: Discussion

22 1.1 1 Introduction to industry 4.0 (4IR)
LandD

22.t.2 2 Basic components of 4IR
LandD

22.t.3 a
J Hardware and Software for applying 4IR

technologies LandD

t
fufcrence Lcsson Toplcs ilIcthodsx



Module - 02

tl
: Smart Agrieulture

: To teach the application of 4IR technologies in agriculture so that the

participarlJis can apply knowledge for building smart agriculture.

,nrr'! r After completion of module the participants will be able to:

- define agriculture 4.0 and smart agriculture;

- describe the history of agriculture 4.0;

r cornp&re industrial revolution 4.0 and agriculture 4.0; and

a" illustrate the application of 4IR technologies in agriculture

[i., f crcrtcc Lesson Methods*
I Introduction to agriculture 4.0 and smart

agriculture LandD

2 Comparison between agriculture 4.0 and
industrial revolution 4.0

LandD

J Application of sensor and Internet of
Things (IoT) in agriculture LandD

4 Application of machine leaming and
Artificial Intelligence (AI) in agriculture

LandD

5 Application of robotics, big data and
cloud computing in agriculture LandD

22.2.6 6 Application of virtual reality, augmented
reality and 3D printing technology in
agriculture

LandD

22.2.1

:).2.2

:1.2.3

11 1,4

)2.2.5

* T = Lecture, D: Discussion

I

Topics

€
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Module - 03

: Policy and Framework
: To teach the participants about the policy and framework of Industry

4.0 and agriculture 4.0.
: Ater completion of dmodule the participants wil be able to:
I state the policy and framework on +m i, home and abroad;

smart agriculture.

llir'r,tlleS

.,.;1cl-t11Ce

__ -:.1

--...,-1
G

' : Lecture. D: Discussion

Lesson
Methods

1 Policy and Framework on industry 4.0 and.
agriculture 4.0 LandD

2
Rules and regilations of drone purchase and
use LandD

1J

smart agriculfure

Necessity and recoflrmendation on policy for
LandD

Topics

7B
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Title
Objectives

Learning outcomes

x L: Lecturo, D: Discussion

Module :04

: Challenges and Opportunities
: To teach the participants about opporhrnities, challenges

and way forward of smart agiculture in Bangladesh
: After completion of the module the participants will be able to
F narrate challenges in agriculture 4.0 (smart agriculture);
F describe opporhrnities in agriculture 4.0; and
F explain way forward to overcome the challenges.

Reference Lesson Topics Methods*

22.4.1 1 Challenges of smart agriculture in Bangladesh LandD

22.4.2 2 Opportunities of smart agriculture in
Bangladesh

LandD

22.4.3 IJ
Way forward to overcome the challenges of
smart agriculture

LandD

I
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Module - 05

Title : Visit to Field Activities
Objectives : To demonstrate the participants about 4IR technologies in agriculture

Learning outcomes : After completion of module the participants will be able to:

F illustrate experience on 4IR technologies in agriculture;

F generate idea about smart agriculture project; and

) present the learnings of visit.

Methods

8.5.1 1 Experience sharing on application of 4IR
technologies in agriculture

LandD

8.5.2 2 Demonstration the project on smart

agriculture

8.5.3
aJ Group presentation of visit GD

x L= Lecture, D= Discussion, GE = Group exercise, P = Practical

P

I

Reference Lesson ToPics

x
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Source of information

MOin US Salam, International Consultant in Agriculture Sector

Dr. Dewan Md. Farid, Professor, United International University, Dhaka

Dr. Hasan Muhammad Abdullah, Associate Professor, Bangabandhu Sheikh Mujibur Rahman Agriculture'Uniniversity, Gazipur

Golam Mohammad Bhuiyan, National Consultant (Deputy Secretary), a2i,Dhaka

Abu Saleh Md. Mahfuzul Alam, National Consultant (Deputy Secretary), a2i,Dhaka

Ashim Kumar Paul, A2r, rcr Division, Dhaka

Md. Shahriar Bin Mohsin (Soikot), iLab, Alr,rcr Division, Dhaka

Faroq Ahmed Jewel, Head of Technology, lLab, A2I,ICT Division, Dhaka

Muhammad Asif Atick, CEO & Head, CRVS projecr Cabinet Division, Dhaka

Dr. Muhammad Shahadat Hossain Siddiquee, Senior Assistant Director, NATA, Gazipur

Md. Aklimuzzaman, Senior Assistant Direcror, NATA, Gazipur

MOUSUffii Paul, Senior Assistant Director (Biotechnology), NATA, Gazipur

Md. Shahinul ISlam,rJpazilaAgriculture Officer (L.R), DAE, Dhaka

Dr. Ershadul Haquo, Senior Scientist, BARI, Gazipur

https://cdn.lgseta.co. zalrcsources/research_and_rep ortsl4lRo/o20Resources/Policy%
20lmplicationso/o20oP/o20theo/o204th%20lndustria1%20RevolutionYo2}for%o2}theoh

20Culturalo/o20ando/o20Creativeo/o20Economy_Departme nto/o20of/o20Artso/o20andYo
20Culture_2018.pdf.

https://www.epu.gov.mylsites/defaultlfilesl202l-07A{ational-4lR-Policy.pdf

https://www.researchgate.net/publicationl32256l67S_Agricultural 40 Its_Implementation

_Toward_Future_Sustainability.

https : //drone-traveller. c om/drone-law s -bangladesh/

http s ://uavcoach. com/drone-laws -in-bangladesh/

https ://drone-laws. com/drone-laws-in-bangladesh/

https://www.thedailystar.net/law-our-rightsAaw-vision/drone-bangladesh-safety-

conierns-and-regulatio n-I33 587 4
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Appendices
Appendix-I: List of NATA faculty members

02-49272104
dgnatal4@gmail.com

Photo Name & Designation

frIC*T

Y
Mahmudul Hasan

Director General

Dr. Md. Mayen Uddin
Director (Training)

02-49272106
mayen.daeS5@yahoo.com

Md. Abdur Rahim
Director (Administration)

02-49272105
kbd.rahim68@gmail.com

Nilufa Akter
Deputy Director

(Planning & Publicaton)

ot7L9-t74775
nilufaa@yahoo.com

rruk
Deputy Director
(Entomology)

0I71692042s
mdomarfaruk dae @ grnai 1. c om

02-49272109
alamsharif243@grnall.corn

Tahazul Islam
Deputy Director

(Agronomy)

01717-287940
tahazal@yahoo.com

Iafor Mahammad Moin Uddin
Deputy Director

(Food Technology)

02-49272117
kawsermoin@gmail.com

Md. Sharif Iqbal
Deputy Director

(Environment & Agroforestry)

0t7t6-986339
sharif dae27 @yahoo.com

Dr. Md. Huzzatul Islam
Deputy Director

(Administration and Support Service)

02-49272113
adllb au4 6 O a@y aho o . c om

1

Phone/Cell & E-mail

Mohammad Alam Shorif Khan
Deputy Director

(Genetics and Plant Breeding)

ij€--+::fi+"!'



Photo Name & Designation Phone/Cell & E-mail

Mahmuda Huq
Senior Assistant Director

(Genetics & Plant Breeding)

ot7t8-42s3ll
mahmudahu ql 5 @gmail. c om

Shamsun Nahar
Senior Assistant Director

(Field Crop Disease)

ol717-376172
shamsun27@gmail.com

Dr. Muhammad Shahadat Hossain Siddiquee

Senior Assistant Director
(Horticulture Crop Disease)

02-49272t39
muhammadsiddiquee@gmail. com

Md. Aklimuzzam^n
Senior Assistant Director

(Pulse and Oil Crops)

01719-303797
akzarnan23 7 @y aho o . c on

Most. Naznin Sultana
Senior Assistant Director
(Cereal and Cash Crops)

ot7t0-440038
naznin3l @gmail.com

Md. Hasan Rashid Hossaini
Senior Assistant Director

(Flower and Fruit)

0t742-144431
bcshasanTT@gmail-com

Banani I(armakar
Senior Assistant Director

(Soil Physics)

01674-866673
b ananikarm aker @ gmail. com

.@-
Md. Anwarul Islam Juwel

Senior Assistant Director
(Agriculture Extension)

01710-586075
juwelbau@gmail.com

€r
.#t*

0t712680844
mplbcsag3l @gmail.com

Lialatul Rokshana Lima
Senior Assistant Director

(Soil Chemistry & Microbiology)

o17146L2029
limal .geb@gmail.com

I

I
ss

B:

r*Si

ii:i

r

L

Mousumi Paul
Senior Assistant Director

(Biotechnology)



Photo Phone/Cell & E-mail

01913-93.+18_j
ummeyhabiba 1 98 1 @ _emai1. c txr

.
,:

.:
l

:
:
:

,i
:

I

Name & Designation

Ummey Hatriba
Senior Assistant Director

(Vegetable & Spice Crops)

Taufikun Nahar
Senior Assistant Director

(Food Processing Technology)

01790_82804s
taufi kun. n ahar29 I 3 @,gmail. c om

Shamima Akter
Senior Assistant Director

(Environment & Agroforestry)

017t7416317
shamaraih anl 5 49 @ gmai 1. c om

Farzana Haque Depo
Senior Assistant Director
(Agriculture Economic)

ot77t_371364
farzana.dae@gmailcom

Sharmin Sultana
Senior Assistant Director
(Horticulture Crop pest)

01725_005287
sharminlab ony 3 2 5 @gmail. com

Tahamina Sultana
Senior Assistant Director

(Agril. Machinery and Water mgt.)

01723_007929
muna3 I 6O dae@gmail. com

01769090390
lupu05du@gmail.com

Md. Shah iduzzarnan Shubho
Medical Officer

0176303717t
shubho.415@gmail.com

Easin Ali
Publication Officer

01776960780
yar39997@gmail.com\
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Lupu Rahman
Librarian
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