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Agriculture for Engineers




Agricult
Latin words...

* ‘agar’ or ‘agri’
e ‘cultura’ means




Agriculture as art, science and
business of crop production

operation in
implements, animal:
application etc.

Mental skill: The farme
experience, such as,

(i) Time and method of

(ii ) Selection of crop and
climate,

( lii ) Adopting improved fa




For exa ol
by hybridization,
pests and disease

fertilizer responsive
herbicides to contre
agents to combat pest ¢




management of
employing the k
production of food

years, agriculture is
business through mec




Agriculture Industry

Resources are self generated Depends on raw materials

b) | Direct producer Indirect producer
c) |[Subjected to natural calamities Protected from natural calamities
d) |Production is not under control Production is under control

All the process is carried out by

e) There are separate units and subunits
single person or family

f) | Owner himself is the labour Owner as a labour is less in industry




Agriculture is grouped in four major categories as,

A. Crop Improvement (i) Plant breeding and genetics
(ii) Bio-technology

B. Crop Management (i) Agronomy
(ii) Soil Science and Agricultural Chemistry

(iii) Seed technology

(iv) Agricultural Microbiology
(v) Crop-Physiology

(vi) Agricultural Engineering
(vii) Environmental Sciences
(viii) Agricultural Meteorology

C. Crop Protection (i) Agricultural Entomology
(ii) Plant Pathology

(iii) Nematology

D. Social Sciences (i) Agricultural Extension
(ii) Agricultural Economics

Allied disciplines (i) Agricultural Statistics
(ii) English

(iii) Mathematics

(iv) Bio-Chemistry etc.




" Norman (1980) has define Agronomy as
the scignce of manipulating the crop

environfnent complex with duel aims..of
improyWing agriclture productivity and
gaining a degree; C q‘rplerstan(ﬁmg of the

process involvedk ,_,,, At Yy
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* ggros means fie
* nomas means to




Availability
of weeds has led tc
time, method and
application.

Big irrigation projects
facilities. However, these pra
logging and salinity. To overc
water management practices e




of clean cultiv
energy.( Fuel pric
has to be develc

moisture stress unde

As new varieties
potential become avail
to be developed to
potential.




Land utilization statistics

Total geographical area :| 328.848 million ha.
Total reporting area :| 304.300 million ha.
Area under cultivation :| 143.000 million ha.
Total cropped area :| 179.750 million ha.
Area sown more than once :| 36.750 million ha.

Area not available for cultivation :| 161.300 million ha.
Area under forest :| 66.400 million ha.




Developments of Agriculture

COLLECTION AJ}ID GATHERING
SOWING OF CROPES
REMOVAL OF UN¢WANTED PLANTS
WATERING
PROTECTIOI$ FROM PEST

TILLAGE
W

TILLAGE IMPLEMENTS

W
APPLICATION OF NUTRIENTS

W
CHEMICAL FERTILIZERS
W
PESTICIDS
W
DRIP IRRIGATION

\
COMBINES
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REVOLUTION IN AGRICULTURE | el *' -

LT

production in Inc
introduced to India

E Borlaug, who is
Revolution".

India's programme of Gr

Swaminathan, known as *
India". The introduction of
the increased use of chemice
increase in production neede
food grains, thus improving a
adopted included the use of
seeds along with the use of moc




Pink revolution |

Red revolution | Me
Round revolution _|Potate
Ees/il

Rainbow revolution |All rou

edible oils

production

Energy revolution |Provision ¢
environmenta




* Entomolog
* Plant patholog

»To understand Soil phy
well as physiology of crog

» Developments in these s
which are simpler and
environment to the crop.

» Agronomy mainly deals with ¢




Weed ma ;

Harvesting
Storage
Marketing




2. Temperate: Crog

E.g. Wheat, Oats,




2. Rabi/winter
grow well from C
and dry weather. Re

E.g. Wheat, gram, sun

3. Summer/Zaid crops: Crc
March to June. Require
period and longer day lengt

E.g. Groundnuts, Watermelc




Millets are th
minor importanc

2. Pulse/legume crof
plant used as food.
which is rich in protei

E.g. Green gram, B
Cowpea, Lentil (Masur)




preservec
cultivated & use

E.g. sorghum, Eleg
& other Pulse etc.

5. Fibre crops: Grown
obtained from seed.

E.g. Cotton, Jute, Mesta,




E.g. Potato, El

8. Sugar crops: The
and sugar beet cul

9. Starch crops: Grown
E.g. Tapioca, Potato, S
10. Dreg crop: Used for pre

E.g. Tobacco, Mint.




13. Green manure
increase fertility of :

E.g. Sun hemp, Guar
14. Medicinal & aromat

Cinchona, Isabgoli, Op
Rauwolfra and aromatic pl
grass, Palmorsa, Japanese
Jasmine, Senna etc.




Karnatake

CICR: Centra
Maharashtra

CPRI: Central Potato R
CRUIJAF: Central Researc

Barrackpore, W.B.
CIAE: Central Institute of Ag

CPCRI: Central Plantation c
Kerala




CTCRI:
Thiruvananthar

CSSRI : Central So
CTRI : Central Tobaccc
DOR : Directorate of Qils

DRR : Directorate of Rice R
DWR : Directorate of Wheat




Institute, Jt

lISR: Indian Ins

lISS: Indian Institu
IIPR: Indian Institute
lIIHR: Indian Institute o

Karnataka.
ILRI: Indian Lac Research
JTRL: Jute Technological Re




NRC for Soyb

NRC for Spices, Cz
NRC for Cashew, Pa
NRC for Citrus, Nagp

NRC for Rapeseed and
NRC for Oil Palm, Pedave




NBSSLUP:
Planning, Nagpu

NPPTI: National
National Institute
Hyderabad, A.P.-NIPHM

PDCSR: Project Direc
Research, Meerut, U.P.

SBI: Sugarcane Breeding Ins



CIAT:

CIMMYT: Ce
Mexico

CIP: Centre Internatio
Lima, Peru

IPGRI: International Plant C

IBPGR: International Boaro
Italy

ICARDA: International Center
Areas, Aleppo, Syria




lITA: Interna
IWMI/IIMI:  Inte
Colombo, Sri Lanka
ICRISAT: On water

ILRI: International Livesto

IRRI: International Rice Resexs

ISNAR: International Service
The Hague, The Netherlands

WARDA: West Africa Rice Devel
West Africa



Agro-climatic zones of India
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Western Himalayan zone

2 Estern Himalayan zone
3 Lower Gangetic plains

4 Middle Gangetic plains
5 Upper Gangetic plains

6 Trans Gangetic plains

7 Eastern Plateau & hills

8 | Central Plateau & hills

9 | Western Plateau & hills
10 | Southern Plateau & hills
11 | East Coast Plains & hills
12 | West Cost Plains & Ghats
13 | Gujarat Plain & hills

14 | Western Dry Region

15 | Island Zone




Agro Climatic Zone of Gujarat State

South Gujarat Heavy Rainfall
Zone

Zone -V

North-west Zone

South Gujarat Zone

Zone -VI

North Saurashtra Zone

Middle Gujarat Zone

Zone -VII

South Saurashtra Zone

North Gujarat Zone

Zone -VIII

Bhal and Coastal Zone




Sr Zonal
‘| NARP Zone | Research
No. .
Station

Agro-climatic zones of Gujarat

Districts

Suitable Crops

South Gujarat
1 | Heavy Rainfall
Zone

Navsari

Dang, Valsad and Valod, Vyara, songadh
and Mahuva taluks of Surat.

Rice, Sorghum, Ragi, Kodra,
Seasamum, Pigeonpea,
Groundnu, Cotton, Sugarcane,

Chillies, Wheat, Gram

Rice, Wheat, Gram, Perlmillets,

South Gujarat Surat and Amod, Ankleshwar, Broach, Sprghum, Maize, Kodra, Ragi,
2 Zone Surat Dekdopada, Honsot, Jhagadia, Nanded,|Pigeonpea, roundnut, Sesamum,
Sagbara and Valia talukas of Broach. Castor, Cotton, Sugarcane,
Chillies,
Rice, Wheat, Gram, Perlmillets,
Panchmahals, Baroda and Anand,|Sorghum, Maize, Kodra, Ragi,
3 Middle Gujarat Anand Balasinor, Borsad, Kapadvanj, Kheda,|Pigeonpea, Groundnu, Sesamum,
Zone Matar, Ahmedabad, Nadiad, Petlad and|Castor, Cotton, Sugarcane,
Thasara and taluks of Kheda. Chillies, Chickpea, Tobacco,
Potato, Rapeseed & Mustard.
Sabarkantha, Gandhinagar, Dehgam,
Daskroi, Sanand talukas of Ahmedabad,Rice, Wheat, Gram, Perlmillets,
. Deesa, Dhenera, Palanpur, Dandta,|Sorghum, Maize, groundnut,
North Gujarat .
4 Zone Dantiwada |Wadgam taluk§ of Banaskantha and|Sesamum, Cgstor, Cotton,
Chanasma, Kadi, Kalol, Kheralu, Mehsana,[Sugarcane, Cumin, Rapeseed &
Patan, Sidhpur, Visnagar, Vijapur taluks|Mustard.
and Mehsana.




Zonal

Sr.
NARP Zone Research Districts Suitable Crops
No. .
Station
Kutch, Rajkot, Malia Halvad, Dhrangdhra, Rice, Wheat, Gram, Perlmillets,
Dasada taluks of Surendranagar, Sami and . .
.. Sorghum, Maize, Pigeon pea,
North-west Harij taluks of Mahsana, Santhalpur, roundnut Sesamum
5 Zone Bhachau Radhanpur, Kankrej, Deodar, Vav, Tharad|® - vt b
) Castor,Cotton, Rapeseed &
taluks of Banaskantha and Viramgam taluka Mustard. Barl
of Ahmedabad. us ’ Y
Jamnagar, Rajkot, Chotila, Limdi, Lakhtar, geaﬂ;mllets,
North Muli, Sayla, Wadhwan talukas of Gorg Zm’ ‘
s ° ht . Surendranagar and Gadheda, Umrala, Botad, ngs:m?;l’
6 a1;ras ra Targhadia Kundla, Dihor, Garidhar, Palitana talukas of] Castor ’
one Bhavnagar and Amreli, Babra, Lathi, Lalia, Cotton,
Kunkavav, Khamba, Dhari taluks of Amreli. ’
Pulses.
South Junagadh, Ghodha, Talaja, Mahava taloukas|Rice, Maize, Wheat, Sugarcane,
of Bhavnagar Kodinar, Rajula and Jafrabad|Gram, Pearlmillets, Pulses,
7 Saurashtra Junagarh . "
Zone talukas of Amerli and Dhoraji, Jetpur, Upleta|Sorghum, Cotton, Groundnut,
talukas of Rajkot. Seasamu, rapeseed & mustard
Bhavnagar (Vallabhipur, Bhavnagar talukas) )
Bhal and ’ ’
8 atan Arnej Ahmedabad (Dholka, Dhanduka talukas), and Rice,

Coastal Zone

Vagra, Jambusa talukas of Bharauch.

Pearl millets.



Therefore, he
other operations w
fine particles.

ldeal condition
manipulating the soil prc
through a series of
ploughing, clod crush
compacting, interculturing




= Tillage
& the tilling ¢
i.e. the working
conditions favoural

Tillage is the manig
implements for loo

germination of seeds anc




5. To create conditi
6. To make the soil capz
7. Toincrease the soil te
8. To control weeds

9. Toremove stubbiest

10. To destroy insect pests

11. Todestroy hard pan

12. Toincorporate organic & ot
13. To Invert soil to improve fert




to remove €

. Erosion control:
tillage across the ¢

. Weed control:-
moisture competition

. Management of crop
decomposition of crop
on top layers to reduce €




8. Preparing fine

9. Incorporation |
chemicals (weedicic

10. Insect control.
11. Temperature control fc




a) Primary
opening of t
Ploughing is done tc
1) Open the hard sc
2) Separate the top so
3) Invert the soil whene
4) Uproot the weeds & st

b)Secondary tillage : Lighter or f
primary tillage are known as seca
performed after ploughing, leveli




It include
soil, preparing
borders, rides &

. Inter tillage/ Inte
after care operation:

The tillage operations
standing crop are callec




& favourab
reduced by:

1)Omitting ope
much benefit whe
2)Combining  ag
seeding & fertilizer &




4)Less soil
vehicles.
5) Less soil erosion ¢

Disadvantages:

1) Less seed germination
2)More ‘N’ has to be add
organic matter is slow.

3) Nodulation may affect in
4) Sowing operations are diff




preparatior

It is followed whe

1) Soils are subjectec
2) Timing of tillage of
3)Requirements of en
are too high.




operation:
these weeds ¢

Disadvantages:
1)Higher ‘N’ is too appl
org. matter.

3) Build up of pests is more




between two ¢

the residues left
preparation & sowing
equipment is not suitab

Modern methods ¢
condition because:
a) Left over residue i
b)Limited use of heavy machine
compaction is rare.




5. Conserve

It is distu
leaving crop residue
zero tillage which ca
conventional tillage. Ir

50% over conventiona
includes ploughing tw
harrowing & planking. It
leaves no residues on the sc




On an average
acre of land in a
about 10" depth, i
sugarcane and root
potatoes.
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3.https://www.goo:
glIPQWLELCMpwgaPAo6!
wCwwLEl6u_1ggaCgolCAESB.

4. https://lh3.ggpht.com/oVmaq r
4inkn00X97r0ds9DQ=s85

5. https://Ih4.qgpht.com/Lh9YUoTeb1VkE

6. https://Ih4.ggpht.com/wUZalrifkB3ulR
F1d9g8d7A7VhaRcmkUOdEnTKs4iSARIgPMJS

7. https://Ih3.ggpht.com/3n-zuit7tXA8XRcOKkij
O7PolWCMfGLiesLMR3cPzX4RNPelk3kA=s85

Text book s

- www.agriinfo.in

- ecourses.iasri.res.in
- Principles of Agronomy by T. Yellamanda R
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