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1-NCOF Headquarter- Ghaziabad
2- IIPR Center- Kanpur
3- I[ISugarcane research- Lucknow
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ﬁ ndian Inetitute aof Pulees Res=arch, Kanpur (LIP) TREE
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| ISR ndian Inetitte of Fugarcane Reg=arch_ Lucknow (WP} [ 1912
ILRI [ ndian Lao Res=aroh Inetitwt=, Ranahi, Jherkhard [ 13z4
| IR [ ndian Inetitwte of Vegetshle Regeanch, Waranaei [UF] [ 1355
| MIRJAFT [ Naticnal Inetitute of Regearch on Jute and Allied Fibre [ 1958
Techrology. Caloutia [WE)
= [ Sugaroane Ereeding Inetitute, Coimbatare {TH] [ 1932
| WEKAS I'-.-'i-.-e-:um:ﬂdc Parvatiya Krichi AnuvsandhanSarethan, Skmora [ 1374
P
| CARI | Cemtral &visr Besesrch Imetitute, lzatnagar [(LUP] [ 1975
| CIFRI [ Certral Inland Fisherizg Research Inetitute, Barrackpoes [WE) [ 1347
| CIFT I Cemtral Inatitute of Fisheriee Technology, Coahin {Kerala) : 1957
CIRG Certral Ingtitute of Regearch an Goste. Mathwrs (UP) | 1975
CEWRI Central Sheep and ¥ool Reezaroh Inetitute, Avikanagar (Raj) 1962
" HIAKE [ Mi=ticral Imevtrce of A&rimal Wowitanm and Physisloge | 135S
Bangalare [Kernataka) |
| MFDE [ Fistiorsl Fieheries Deve opment Board. Hyderabed {A&F) [ HI0E
| ] Hationeal Bureaus ]
Hame | ear of establishment
NEFGR [ Maticnal Bureas of Flart Geretic Ressurce Mew Delki [ 197€
| MBSSLUP [ Mstiorsl Bures: of Zoil Su rvey and Land Uee Planning [ 1956
| Maggpur (MH) |
| HEBAGR Naticnal Bureau of Amimal Genetios Resouroes Kemmal 1954
| Haryana |
| MEFGR Hational Bureaw of Fieh Geneiio Rescuroes, Lucknow (LR 1953
" HE&IM | Pi=ticrsl Burssw of Agriouiturally Important Mioroorganiema, [ o
blaw (LUF)
| MBAIR | mistioral Buresu of Agrioultural Ingects Resourcea. Bangalare [ 1957

{Formerly known as_ Progect Direptorate of Bialogical Control)
| Intermatianal inetitutes
FMame | Year of establishmesnt
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4-Agmark Headquarter- Faridabad

5- National Institute of Agri Marketing - Jair

6- Depth of Medium tillage according to CRIDA-01
7- Worker bee - Sterile Female
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C. The Worker

*  The workers are the smallest inhabitants of the beehive.

% They fam the bulk of the population.

*  The rumber of workers in a colony varies from 1,500 io 50,000
% Thay are imperfect females incapable of laying eggs.

*  On cerain oocasions when the colony is in need of 2 gueen, some of the workers star laging egges from which
only drones are produced. These warkers, called lepdng woarkers, are kiled as secan as @ new queen is inbrod woed
or praduced in e colony.

*  Their range of flighl weries from 1,000 o 1,500 m. The division of work within 2 colony among the worker bees is
based on the age of the individual and on the needs of the colony.

*  Mormally, the young bees, immedistely afler fheir ememgence, do the work of deaning cells and feeding older
I,

*  When they are grown and their hypophanmgeal glswls hove developed, they secrete the royal jelly with which
they feed the younger larvae. These bees are called RUFSS beas

* For the first 2 to 18 days of their life, the bees pedorm indoor duly inside the hive, induding comb construction
when some young bees skt secrefing wio.

*  Later an, they become formagers, collect waler, pollen, nectar and propals |bee-Slue).
* Puallen iz a nitogenous food and = essential far brood - rearing and young bees.

*  Bees waw, of which the comb is made, is a secretion af the wax glands lecaled in$he abdomen af the warker
e,

PEESTSE AND DNSEASES OF HONEYEEE

& PEET3 OF HONEY BEES

1. Wax mothe
Tha greatsr wax moth: Galieds mellonalia L. (Gallerlldas)
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8- Anar Butterfly Sc name- Virachola isocrate.
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b Gelechiidas = Pink boll worm [ Pectinaofions gossymiels)
I Potato tuber moth ([ Shrhonimaes aperciiels)
I Angouniois grain moth [ Sitorrogs cerealala)
o Plureiicdas = Diarmond back moth { Sluralils xplostals)
o Bombyoidse I Siilk weormn ( Sombpx mioe)
& Papilionidse = Lemon butterfly { Psoifio demalews)
(butterdiies )
£ Lpcaenidae m Anar butterfly [ irsofrols isocrates)
o Arctiidae (tiger moni} m Red hairy caterpillar (Amsscrs moonis)
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9. White Grub Sc Name
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Coleopters & Cocoinellidae » Hadda bestle (| Hemosepilachng
vinglioctopunctats)

« Lady hird beetle [ Cocrinella
septempunciataMenochilus sexmaculaius).

(Cole=sheath prera=wings) | Mosr members of this family are
predarors on soft bodies insects

except Hadda beetle Itis a predator of aphids, jassids, mealy bugs,
etc.

b Scarshssdiae [sub  famil: = White grub [ Hodotnichis consanguings)

Melalonthiniae!

Pullup for p

10- Key Pest - Cotton bollwarm, stem borer

CROP PEST & THEIR MANAGEMENT

PAGE: 189

a.

b.

-}

Spotted bolworms: Eanas WiITens & £ IISUIang

Moctuidae:Lepidoptera
MNature of Damage & Symptom

In the beginning of the season, when the crop is a few weeks old, the small caterpillar on hatching out from the egg
leads a free life for a few hours.

Then it bores into top tender shoot, the portion of the shoot above the damage withers, droops and dries up,
depending upon the locality up to 50 per cent of the crop may be damaged in this manner.

When the squares and bolls begin to develop, these caterpillars move from the shoots and start damaging bolls by
making conspicuous holes into them. The squares and small bolls injured by the larvae drop away from the plants.
The developing bolls are also damaged and some of the damaged bolls fall to the ground. The infested bolls, which
are not shed, are destroyed by the larvae eating the seeds and filling them with excrement. Such affected bolls may
open prematurely and badly.

American bollworm: Helicoverpa armigera
Moctuidas: Lepidoptera
Mature of Damage & Symptom

The caterpillars feed on leaves, sqguares, flowers and small bolls.

When the squares, flowers and bolls are attacked, they feed the internal content completely by thrusting their head
inside leaving the rest of the body outside.

The damaged squares and young bolls drop away from the plants. The developed bolls and open bolls are not
attacked.

Cotton pink bollworm: Pacrinophora gossypialia
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11 - Storage Pest - Rhizopartha, Sitophyllus oryzae

PAGE 213,



3.7 PESTS OF STORED GRAINS

1. PRIMARY STORMAGE PESTS:

neects that damages sound graire are primary starsge pests.
&, INTERMAL FEEDERS

1. Rice wesvik Stopfive onzae
Hogt: Bariove pesta of whest, rice and barley
bark of identifostion:
= Firet reported in rice @0 named rios weesdl
= |t preferg humid olimete
= Head is pratruded into enowt {rostruemn) ie the maet reoognizeble gtructure for identifiostian
=  Gnub {Larcs) s moet njuricus etege of damage
= Wery difficult for thie wesvil to aurnive st low moisture
=  Crawling ostempillars completely web gver the gurfeoe of & heap of grairse with silosn threads.

Z Lesser grain barer: @hizgpertha dominios
Hoet Wheat, rye, joscar
Mark of identificstion:
=  Beestl= ie mare harmful than gruba
=  Pronotsm is rounded st the front whersag the tranefer row of teeth cermrally and poeterior flastensd
=  Lay egge peer ehaped and white leter change into pinkich colar
=  Pupatiantakes place ingids the graine
=  Profuee powdery eubstences ans oharacteristio feature of ite damege

3. Pulee beetle: Calibwaluofue afvinensis
Hoet range : Grarm, mung (Fhagealus surswe], math (Phagealus sconitifoliue]. pess, cow peas l=ntil and arhar (Cajarug
oajan). cotion eeed, aorghurm and maize.
= Firet disooverad ir China 2o namead ohinenais
=  Moetly demage the pulses in storage but is alec pest of pule= fizld
bdiark of identificatian:
=  Only egge and adult are visile
= Artennae sne eermates in famale but pectineates in mals
= Aduite mre srmall shaoolate dardk brown oalored
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12- One buyer market- Monopsony
13-Speculation Market

14- Hedging - Market prediction

15- Angular Arm disease- Bacterial

PAGE 38: ACE AGRICULTURE (PLANT PATHOLOGY)
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Grow the resistant varieties like Sujatha and Varalakshmi
7. Angular leaf spot / Black arm
Causal organism: Xanthomonas axonopodis pyv. malvacearum
Symptoms:
Angular leaf spot
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16- Antibiotic originated from- Fungi

PAGE 17: AGRICULTURAL MICROBIOLOGY

EEERONE,
myooplasma

| Palypepades | Polymyxn Eacillus palymgna | cram nEgatve | Damages  cytaplasmac |
Bactaria menhranas.
Polvanas amphotaricin SOraprhoamyoEs Funrgi Cnaicovata
Modous. mgmbranes
canmEining serols
Tetracychnes Tamaoychna S pLomyCas CIam poEiave Inhiber translaman
g and gram [Proteir spnthesic)

nigganve bactaria,
| mickattsia's ]
| Chlozamphanaool | L hlorar phanicol E:mﬁm:.‘ca: CIam poEiave Inhibet translatan
Venezuzla and gram [Proteir spnthasis)
| meganve bactaria

4.4 MICEDOBIAL METAEDLISM [METAEODLISM [N EACTERIA]
4 Milcroblal Metabelism
*  Matabalism refers the sum of Blodhemical reactions reguired far energy generadan and the use of emargy ta
synthesize cellular matenals
* Theengrgy gen«ration companentis raferred as catabalism and the boilldep of macramclecalss and call arganelles
are rafarred as anzbelisn.
* During cambolism, the enargy 15 changed from ong compound wo another and finally consersed as high emergy
bonds of ATE
*»  ATF 1= the universal corrency far energy. When anergy 15 reguired for anabolism, it may be sent as high enargy
bonds of ATF whidh has the valus of 3 keal per mioks.
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17- father of organic farming- Albert howard

18- Market word- Latin word (LM).

19- marketing mix - Product, place, promotion & Price
20- Nitrite- nitrate- Nitrobactor

PAGE 15: SOIL MICROBIOLOGY



NITROGEN CYCLE

A | Ammonium E Immobilization
E | Mineralization E Denitrification
C | Nitrification G | N2 Fixation (Non-symbiotic)
D | Nitrate Feduction H | NI fizxation (Symbiotic)
# Proteins and waste products Microbial decomposition = Amino acids.
*  Amino acids { NHz) Microbial ammonification > Ammonmia (INHz).
*  Ammonium ion (WH™) Nitrosomonas = Nitrite ion (INO:2).
&« Nitrite ion (N0:7) Nitrobacter = Nitrate 1on (INO57).
& Nitrate ion {INOa) Pzeudomonas = W,
& DNaNitrogen fixation > Amwnonia (INHa).

I. Nitrogen mineralization — The conversion of organic N to the more mobile, inorganic state iz known as
nitrogen mineralization. As a consegquence of mineralization, anumoninm and nitrate are generated and organic N
disappears. This takes place in two distinet microbiclogical steps.
1. Ammonification
—» It 1z the process of mineralization in which proteins, nocleic acids and other organic components are
degraded by micro-organism with the eventual liberation of ammonia.
—» Thiz is called ammonification. A part of the liberated ammonia is assimilated by the micro-crganizm
themselves.
—+ The first step in ammonification process is the hydrolysis of proteins, nocleic acids and other crganic
nitrogencus compounds into amino acids (protechysis).
—» The amino compounds are then deaminated to vield ammonia.
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21- Free living nitrogen fixing bac- Azatobacter

PAGE 22: SOIL MICROBIOLOGY

I. Biclemical misrozen fizcarion
= Frees Bving nicrogen Sxers
— Asoimbachar — Asociouc
—» Dedecimckin
— Clostridiorsn — Amacenhic

II. Azzociacve symbiocc micregen fixer
—» Azpspirillen
—» Harbespimllom

III. Endophyric mirrogen fixer
—» Gloconacetobacher dizsoirophicas

IN. Symabiedic nitrosen fixers
—» Fhimobium [(Fhizschinm - legume association).
— Bradyrhizohdiom [(Bradrrhisohinm - sovhean accoctstiom
—» Asorbdschdmn [Asorhiochdmn - Sesbania rostrata asscciation).
—» Axmabaenz amcllas [Asolia - Axabaena associason)
—+ Framica (Freshois - Casmami=s aoocciztion).

= Species of Azocobacoer
Ll
wirnclanids

LLdd

Byt ey
sl
— omedTer

— Ertaigetis

— macrocsrOpTer
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22- P & S- Microorganism involved - VAM & Thiobacillus
PAGE 17: SOIL MICROBIOLOGY

“ MICROEBIAL TRANSFORMATION OF PHOSPHORUS AND SULPHUR
I. Phosphorus Cycle
—» Phosphorus s only second to N2 as an inorganic nutrient required by both plants and microorzanisms.
—» Phosphate constitutes nearly 0.1% of the earth's crust.
—» They cceur in soil in inorganic and organic forms.
—» The inorganic forms are derived from parent rocks or through fertilizers application and manuring with
bone meal.
—» They are soluble in water when present as phosphates of Na, K. Ca, Mg etc.
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23- Soil Flora- Earthworm, nematoda, actinomycetes, protozoa

PAGE 2, 5: SOIL MICROBIOLOGY
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ROD SHAPED BACTERIA SPHERICAL BACTERIA

—+ Actinomyeetes - Intermediate group between bacteriz and fungt. Numerous and widely distributed in zo1l
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— Abundance is next to bacteria. 104-108/g soil. 70% of soil actinomycetes are Streptomyces.
— Many of them are known to produce antibiofics.
— Population increases with depth of soil.

% Intermediary between bacteria and fungi - have some characteristics similar to bacteria; others similar
to fungi.
— Are filamentous, but mycelial threads are muoch smaller than those of fongi (rarely >1p).
— Are unicellular like bacteria & similar in size; are prokaryotic; often break vp into spores — segmentation.
— Cell wall composition - no chitin or celluloze.

% Occurrence
— 2nd to bacteria - 104 to 10 per gram of soil

% Requirements
— nHontnlerant to acidite faH- /£ 5 14 B M



+ Protozoa
— Umcellular - population ranges from 10,000 to 100,000 per g of seil.
— Mlost of the so1l forme are flagellates, amosbas or cthates.
— Derrve their nutrition by devounng so1l bactena.
— Abundant m upper larger of the so1l. Thev are regulating the biclogical equilibriom m soil.

o -
'.;r-_ g

% Importance
— Invelved m nuinent transformation process
— Decompozttion of rezistant components of plant and animal tizsne
— Role m microbial antagomam
— Parbieipate m humus formation
— Predator of nematodas
— Surface blooming reduces erosion losses
— Improve soil struchure
— Invelved sonl structure
— Mamtenancs of hiological sqmbibrium

L+

Factor: influencing activities of zoil microorzanizms: Soil microcrzamame are nfluenced by vanous
factors. Chief factors are forhilifty level Soil moisture Soil air soil temperature Orgamic matter H 1on
concentration Cultural factors.
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24- Integrated farming involved- Shifting, Organic, extensive, all
DIMENSIONS OF AGRICULTURAL FARMING
PAGE: 4,7
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SUBSISTENCE FARMING
. Practised to meet the needs of the farmer's family. Nothing is left for sala.
Il.  Traditionally, low levels of technology 2nd household labour are used.
Il Very small output.
— It can be further classified into:
. INTENSIVE SUBSISTENCE FARMING
II. PRIMITIVE SUBSISTENCE FARMING
(z) Shifting Cultivation
(b) Nomadic Herding

INTENSIVE SUBSISTENCE FARMING

Small plot of land, simple tools and more labour.

Practise intensive methods of cultivation, like using manure and artificial irrigation and better-quality
seeds to get maximum yield from the land.

Longer days of sunshine and fertile soils - more than one crop annually on the same plot

Crops- Rice, wheat, maize, pulses and Oilzeeds,

Prevalent in thickly populated areas of the monsoon regions of south, southeast and east Asia.
Absence of alternate source of livelthood.

Huge pressure on agriculmural land.

1l

Fdddd
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COMMERCIAL GRAIN FARMING / EXTENSIVE FARMING

— Crops are grown for commercial purpose,

— Mainly grown in temperate graszlands of N, Americs, Europe and Asis, Australia and 5. America,
— These are sparzely populated areas with larze farms spreading over hundreds of hectares

— Severe winters restrict the growing season and cnly single crop can be grown.

7 Adda247 Publications Faor Mare Study Matesisl
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25-LEISA: Less External input sustainable agriculture

26- Wheat Production- 112 Mt
PAGE 19: FIELD CROPS



commercially cultivation in India[1965) and these varieties were responsible tor green revolution in India.

|

Arez:Up>MF> Punjab

Production:UP> Punjab > Haryana

Productivity:Punjah (45q. /ha) > Haryana

The highest productivity of wheat in Punjab due to nearly 100%area of wheat iz under irrigated conditions and
higher dozes of fertilizer consumption

LSRN

Classification of Indian Wheats:

1. Emmer Wheat [ Triticum dicoccum schub L.): -

» This type was reported to be grown in south e, Maharazhtra, Tamil Nadu and Karnataka, This type iz believed to be developed
from T. diccoides korw, a wild form. It i= also grown in Spain, Italy, Germany and Russia.

2. Macroni Wheat [ T.durum Desf.): -
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27- World Cotton Production areawise India
28- Leading state - Guj

29- Cotton Industry- GA], Bengal

30- four stroke engine

CHAPTER 1: FARM POWER & MACHINERY (CCI Junior Commercial executive 2023 A

complete eBook of Subject Knowledge | English Medium by Adda247 (ebooks)

1.1 FARM MACHINERY AND ENERGY IN AGRICULTURE (FARM POWER AND EQUIPMENT

ENGINEERING)

1. First time TRACTOR (1960-61) manufacturing started in India by M/s Eicher Good Earth.

2. Average man power for doing farm work -0.1 hp (74.6 watts). Average pair of bullock power for usual farm
work - 1 hp (746 watts)

3. Thermal efficiency for diesel engine - 32 to 38%.
Thermal efficiency for petrol engine - 25 to 32%

4. Qut of the total energy produce in Indis, the percentage share of thermal power (56%), hydro electrical
power (36%), nuclear power (16%) and rest comes from diesel and gas based power.

5. The farm helding in India are classified as (a) marginal =1ha, (b} small 1-2 ha, (c] semi-medium 2-4ha, (d}
medium 4-10 ha and () large =10 ha.

6. The most popular tractor is found in 30-39 hp segments.

1 H.P. =75 kg-m/sec or 4500 kg-m/minute

8. 1H.P.= (PLAN = n) f 4500 =2 (for 4 stroke engine)
= (PLAN = n) / 4500 (for 2 stroke engine)
Where, P = Mean effective pressure (kg/cm?), L= Length of stock (meter), A = Area of cylinder (cm?), N =
Mo. of revolution, n = no. of cylinders

0. Indicated Horse Power (IHP) = Break Horse Pover + Friction Horse Power (FHF)

10. DEHP= {Pull (kg) x Speed (m/ minutel} / 4500
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!
4-Stroke Engine
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Four-stroke engines are fuel-efficient and environmentally-friendly. They operate in four steps:
Intake: The intake valve is open, and fuel is drawn in with & downward stroke.

Compression: As the piston moves upward, the fuel is compressed.

Power: After the fuel is compressed, it is ignited to produce the engine's power.

Exhaust: The exhaust valve opens, and the exhaust gases exit the cylinder.

T Crmlem Cmmiom e
31- IC engine related
S LITRSE ST LIS SRR . SIS, (IS 15 TS ST SIS LIS LSS W L g U TS AL IR e IS
4 Two types of I. C engine {petral engine and diezel engina)-
I'ul.l-i.':h.'l Cmrard {If.‘\.' ; ETe]® =
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= Peatrol engine {Otto engine, spark igniticn engine): rapid exploaion od air-fuel mixture within the cylinder,
when it ie ignited by apark iz called conatant volume combusation.
= Thermal efficiency of Petrol engine {n} iz given by,
n=1-{1/rp="
where, r= compression ratio = total cylinder volumesSclearance voleme =vi/¥2 m = air constant = Cp/Cv = 1.4,
Cp = 5p. Heat at conatant prezzure. Cw = Sp. Heat at constant volume.
Diezel engine: combustion take place by alow burming when the fuel ig injected into highly compreaaed hested
air contained in the cylinder. It iz alao called as conatant pressure combusation.
4 Thermal efficiency of diezel engine {n) iz given by,
n=1-{1/r)™" {(p=- 1/m {p -1} Where p = cut off ratic
4 When the cycle iz completed in two revolutions of the crankahaft, it iz called four stroke cycle engine.
Four strake of the piston:
1. Suction atroke 2. Compreesion stroke 3. Power atroke 4. Exhaust stroke
% When the cycle iz completed in one revolution of the crankshaft, itie called two =stroke cycle engine.

SL no. Diezel engine | Petrol Engine

1. Mo carburetor, ignition coil and =park plug Carburetor, ignition coil and =park plug are
present

2. Cormpreassion ratio ranges (14:1 to 22:1) Compression ratic renges (51 to 8:1)

3. Only sir iz sucked in cylinder in suction stroke | Mixture of fuel & sir iz sucked in cylinder in
guction atroke

4. Engine weight per hp ie high Engine weight per hp ia low

5. Operating costis low | Opersting cost ia high

6. Compreassion presaure inzide the cylinder | Compression pressure inzide the cylinder

varies from 35-40 kg/ cm? and temp 500°C varieg from 10 kgfcm® and temp 260°C

4-5troke Engine
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32- Blast of Paddy- Fungi

PAGE 16
FIELD CROPS

~ Itis one of the most destructive diseases of rice,

Symptoms:

~ The fungus produces spots or lesions on leaves, nodes, and panicles and grains.

~ The spots are elongated and pointed ateach end.

Damage of blast:

~ In severe infections, yields may be reduced by 50 %6

~ Upland rice is more severely damaged than lowland rice.

Control:

~ Planting resistant varieties is the most economical way of controlling this disease.
~ Avoid excess nitrogen fertilizer,

~ There are several fungicides that effectively control blast but for economic reason, these are not used in the tropics.

RS N V7

Leaf Blast Neck Blast

~ Sheath blight causes spots on the leaf sheath. High temperature and humidity increase the saverity.
Disease cycle:

~ Sclerotia develop on lesions and drop to the soil.

~ The fungus survives in sclerotia in the soil

~ The sclerotia float on the water surface during land preparation.

~ The sclerotia germinate and fungus penetrates the plant.

~ The fungus grows on the plant.

Damage of sheath blight:
~ Many of the leaves are killed during severe infections and yields may be reduced by 20-25 0.
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