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FOREWORD

Punjab School Education Board since its inception has constantly
been putting its efforts for re-designing lessons and preparing books
according to the needs of national educational view point and occupational
requirements of the state.

The present textbook has been prepared in the light of National
Curriculum Framework 2005 and Punjab Curriculum Framework 2013.
Accordingly, it has been felt that more emphasis should be laid on vocational
courses. India is mainly an agrarian economy and Punjab is considered as
Food Bowl of the country his book contains information about agricultural
economic development of the counsgme common tips about agriculture
and information about agriculture based supplementary enterprises and
industrial occupations so that students can be made aware to adopt it.

This book prepared by experts of Punfadricultural University
Ludhiana will prove helpful for students and teachers.

Suggestions from field are welcome for making the book better

Chairperson
Punjab School Education Board
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Chapter -1

KHARIF CR OPS

Kharif crops are sown in June-July or on the onset of monsoon and are
hawested in October - Nember e.g.ice, basmatiice, maize moong mash,
groundnut,cotton, sugrcane soghum and ba@ etc These oops hae been
classifed into thee céegories in this bgpter

1. CEREALS

2. PULSESAND OILSEEDS

3. COTTON, SUGARCANEAND KHARIF FODDERS
1. CEREALS

Rice basmd rice, maiz, soghum and baf ae the majokhaiif cerals.
These crops, being an igtal pat of human dietare major deteninants of
county’s food securityIn this dgoter onyy major kharif crops of Punjh ae
discussed.

1.1 RICE (PADDY)

China occupies®iposition in vorld in its pioduction andVest Bengl is
the lagest producer ofce in India. It is also knen as JhongDhaan andeeit.
In Punjd, it is gown on dout 28 lakh hectares antvgs an werage yield of
about 60 quintals paddy per hectare.

Climate and soil: Rice requies high tempetare, high humidity prolonged
sunshine and assd water supply It can gow well on a wide ange of soils
with low pemeaility but loany soils ae the best. It can also be gioon acidic
and alkaline soils.

Crop rotations: Crop rotdion is the sequence ofaps gown on a feld in a
year Rice-whed/berseem Rice-whed-sahi moong/sthi maiz/geen maare,
Rice-potato-sthi moong/sthi maiz/sunfower

Impr oved varieties: PR 124 PR 123,PR 122 PR 121 PR 118, PR 116
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Field preparation: The field should be laser levelled and puddled well to have
efficient use of irigation water and better coral of weeds.

Nursery soving: 15-30 Mg is the optinum time of urserly sawving. Eight kg
good quality seed sen on an aga of &out 6.5maras is suficient for
transplanting one aer Mix 12-15 tonnes of wellatten itmyard marnure or
compost per aerin the soilApply 12 kg nitogen,10 kg phosphorus and 13 kg

zinc per acre. Pre-germinate the wet and treated seeds by spreading them

uniformly in 7-8 cm thi& layer on wet gunity bags and ceer them with vet
gunry bags. Keep the lag/er of seeds moistisprinkling waer on it peiodically.
The seeds sput in dout 24-36 hows. Sav the pe-geminaed seeds Yo
broadcasting anddep the soil moist pirrigating the feld frequenty. For contol
of weedsuse Butablor or Soit herbicidesApply 12 kg nitogen per a@ aout
a fortnight after swing. The seedlings aread/ when thg are 20-25 cm tall or
have 6-7 leaes.

For transplantingice with paddy tansplanternursey is gown on
polythene sheet in theofm of mds of the sie required for transplanterA

perforated polythene sheet is spread on soil and iron frames of required size are

placed oer it. Solil is flled in the fames upto the top sade Pre-geminated
seeds a spead on the imes. Cwer the seedsyta thin lgyer of soil and spnkle
water by hand sprayeror proper setting of the soil. Liftdmes and pged the
abo\e piocedure dr sawing the requied number of nta. The mas are lept wet
by gving daily irrigation. About 10-12 kg seed is didient to sev about 200
mats required for transplanting one acre.

Transplanting: Seconddrtnight of line is the optimm time of its tansplanting
Transplant 33 seedlings pef m a puddlediéld.
Fertilizers: Apply 50 kg nitogen,12 kg phosphars and 12 kg potassium per

acre Use potassium on soil test basipply 1/3 nitogen and \wole phosphorus
and potassium befe the last puddlingroadcast theemaining nitogen in tvo

equal splits at three and six weeks after transplanting. Do not apply phosphorus

if preceding whetacrop was supplied withecommended phosphar as due to

high temperature and high moisture conditions the phosphorus already present

in soil becomes\ailable to the ocop.
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Zinc deficiency: With zinc deiciengy the laver leares becomeusty boown near
the base and ultimately dry up. The seedlings remain stunted and tillerless. Zinc
sulphde as soil pplicaion is used to cont its defciency.

Iron deficiency: Iron deficiency appears when there is scarcity of water in the
field. Chloosis occus in the ypungest leaf about tbe weeks after ansplanting

and the aop ma fail completey. On gpearance of symptomsyg heay and
frequent irigations to the crop. One percent feers sulphate solution (1 kg
Ferrous sulphate in 100 lgrweter) should be sprayed orogrfor 2-3 times &a
weekl intewval.

Weed contol: Swankandmothas a& its major gass veeds. Inteculture the

crop with a paddy weeder or do hand weedings at 15 and 30 days after
transplanting. If herbicide is to be used for the control of weeds then use either
Machete Arozin, Rifit, Sahi or Topstar Use these herbicidey Imixing with

sand in 4-5 cm pondedater within 2-3 dgs of transplantinglf herbicide is to

be used at a later stage then use Nominee Gold at 20-25 days after transplanting.
Same goup of herbicide should not be useey year as it leads tgppearance

of herbicide esistant and nmetype of weeds. Br broadleaf weds lile ghilla,
sannietc us&lgrip or Sgment herbicidetal 5-20 dgs after tansplanting

Ir rigation: Keep the water ponded in the op continuougl for two weeks after
transplanting so that the seedlings$ gropely established andeed emeagence
is also lessAfterwards, apply irrigation two days after the pondedater has
infiltr ated into the soil bt cae should be tadn tha soil does not deslop cadks.
To save imigation wder, install tensiometer in thece field and irigate only
when water entes the yellov strip of tensiometerStop irigation at 15 days
before hawvesting the ap so that @p is havested easyland timey saving of
wheat is possible.

Dir ect seededice (DSR):Direct seeding ofce is ecommended opin medium
to heay textured soils. Its cultation in light textured soils is not successful due
to severe iron defciency in these soils Wich lowers the cop yield. Optinum
time of its saving is 1-15 dne Saving should be done witlce seed dil using
8-10 kg seed per azfin 20 cm spacedws at 2-3 cm dath. Short duation

3
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varieties ae moe suitdole for direct swing. Weeds should be maged by using
Stomp herbicide within two days ofwmg and Nominee Gold at 30 ykaafter
sawing if swank andmothas a@ present and Sgnent herbicide if wadleaf
weeds a presentApply 60 kg nitrogen per acre in e equal splitst2, 5 and
9 weeks after sging. It does notequite ponding of vater and should berigated

at 5-10 dgs intewal.

Harvesting and threshing: Harvest the aop when ea ae nealy ripe and the
strawv has turned yell. The gains should be stored 52% moisture

Insect-pests and disease¥he major insects-pestseastem baer, leaf folder,
plant hoppes and hispal he major diseasesaabacteial leaf Hight, blast,she#h
blight and &lse smut.

1.2 BASMATI RICE

Basmati occupies a specialtstain fice cultvation due to its xcellent
cooking and etdng qualities.To have its supeor cooking and etang
chamcterstics the cop should maure in elatively cooler tempeature. The high
tempeeture during gain filling period lowers these qualitylaracterstics and
elongdion of grains on cooking is less andagns become stiy.

Crop rotations: Basmai rice-whed/sunfower, Basmai rice-whed-sahi maiz/
sathi moong

Impr oved varieties: Punjdb Basmé# 3, Pusa Punja Basmé& 1509, Pusa
Basmati 1121

Sawing: Cultural practices lile field preparation, seed ate, seed gament, raising
of nursely, weed contol, irrigation etc ae same as that dte. The other cultual
practices are as under:

Nursery saving: Optimum time for mrsely soving of Pusa PuniaBasmé
1509 is 24 fortnight of June and for others it i% fbrtnight of June.

Transplanting: Optimum time br transplanting Pusa Pubj@asmati 15009 is
2" fortnight of Juy and for othes it is F! fortnight of Juy.

Fertiliz ers: Applicaion of higher dose of nibgen to basmacauses its)xessve
vegetdive gowth and plant heighiThis males the aop prone to lodigg thus
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resulting in its laver yield.Apply 12 kg phosphorus per &c# the time of last
puddling Apply 16 kg nitrogen per aerto Punjab Basmati 3 and Pusa Basma
1121 and 24 kg nibgen per a& to Pusa PuneBasmé# 1509. Apply nitrogen

in two equal splitsta3 and 6 weeks afteramsplanting

Direct seeded basnier ice: Most of the gronomic pactices or its direct seeding

are similar to thaof direct seededae except tha its optimum swing time is 2¢
fortnight June and should be supplied 24 kg nitrogen per acre in three equal
splits a 3, 6 and 9 weeks afterwong.

Insect-pests and diseasedhe major insects-pestseastem-bagr, rice hispa
and leaf blder The major diseaseseadast and foot-wot.

1.3 MAIZE

USA occupies $position in wold in its production andndhra Padesh
is its lagest ppducer in India. Maie occupieslaout 1 lakh 25 thousand heatar
in Punjab with angerage yield of 15 quintal per aer

Climate and soil: Maize requires consideable moisture and amth from
gemindion to flowvering. Extremel high temperture and lev humidity during
flowering may damae the bliage,desiccée the pollens and intenk with poper
pollination resulting in poor ain settingA well-distributed ainfall of 50-75
cm is condugie to its poper gowth. It thives well on well dained sandy-loam
to silty-loam soils.

Crop rotations: Maize-whead/batey/potao/beseemMaize-whed-sahi maiz/
sahi moong/ geen manre, Maize-potato-wed/sunflover

Impr oved varieties: PMH 1 and PMH 2 are normadneties whereas Punja
sweet con 1 and Pe&Popcoin are special ppose \arieties.

Sowing: Use 7 kg seed per acfor Peait Popcon and 8 kg dr other arieties.
Tred the seed with recommended furiges. Optimum time of its sang is last
week of My - end of June Ut can also be sm in 2 fortnight of August.
Sowing should be done at aw to row spacing of 60 cm and plant to plant
spacing of 20 cm.
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Fertilizers: Apply 50 kg nitogen,24 kg phosphars and 12 kg potassium per
acre. Use potassium on soil test basis. Drill one-third of nitrogen and the entire
guantity of phosphorus and potassiurtha time of swing. Top dress one-thd

of nitrogen at the knee-high stage and the remaining one-third at the pre-tasseling
stage If maize follows whed, which had eceved the ecommended quantity of
phosphorus, omit its application to maize.

Weed contiol: Give two hoeings at 15 and 30 days aftewisy or herbicide
Atrataf can be used within 10 ylaof saving to control veeds.This herbicide
controls annual gasses and broadleakeds bt is moe efective ajainst itsit
Lasso can also be used within Z/gl@f saving if itsit is not a problem weed
Use 2,4-D for contol of dila/motha & 20-25 das after swing. For cultural
control of weedsgrow one or two rars of cavpea in between magziows and
hawest it or fodder at 35-45 days aftenvgioag bebre it stats twining the maie
plants and thereafter no weed control operation is required.

Irrigation: Geneally, 4-6 irngations ae required depending on thainfall.
Adequde water-supply is essential paculardy duiing the pe-tasselling and
silking stages.

Harvesting and threshing: The cop is reagt for havesting @en when the
stalks and leaes ae someha green lit the husk ceer has ded and turned
brown. Maize dehusker cum thresher is algailable for shelling of un-husd
maize. Grains should not kka more than 15% moistir

Insect-pests and diseasedhe major insect-pest is maizoer and major
diseases are seed rot, seedling blight and stalk rot.

2. PULSESAND OILSEEDS

Kharif pulses include moong, mash and arharkdwadif oilseeds include
groundnut and sesam®oybean is both a pulse and an oilseaxpcr

2.1 PULSES

India ranks %'in production of pulsesui it also leads in its consumption
and thais why we need to impopulses eely year Rajasthan leads inqutuction
of pulses in IndiaThe aea under pulses in Punjab decreasedtdrally with

6
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success ofice-wheat system in post-green revolution era. Moong, mash, arhar
and sgbean a@ gown on small acage during th&harif in Punjd.

2.1.1 MOONG

Moong occupieslaout 5.0 thousand hecéasr in Punjab and its/erage
yield is about 350 kg per acre.

Climate and soil:Moong requires a hot climate and can tolerate drought also. It
is also suithle as a summer ap. A well drained loany to sandy loam soil is
more suitdole and saline-alkaline oratedogged soils a not suitable

Crop rotations: Moong-rya/whed
Impr oved varieties: PAU 911,ML 818
Field preparation: Give two or three ploughings folleed eab by planking

Sowing: Eight kg per ae seed isaquired Inoculde the seed wittecommended
microbial cultue and then &a it with recommended fungicides. 8img should
be done in 2 fortnight of dily a a row spacing of 30 cm and plant to plant
spacing of 10 cm.

Fertilizers: Drill 5 kg nitrogen and 16 kg phosphorus pereagtisoving.

Weed contol: One or tvo hoeings areaquired to contol the weedsVeeds can
also be contlled by using herbicide Basalin dreflan bebre saving or Stomp
within 2 da/s of saving.

Ir rigation: Irrigation is requied ony if there ae no rains.

Harvesting and threshing:The ciop should be haested with sikle when 80%
of the pods a& madure Thresher can be usedrfthreshing. If crop is to be
hawvested with combine heester then br drying of crop foliage spay
Gramoxone (paraquat) when about 80% of the pods are mature.

Insect-pests and diseaseThe major insects-pestseg@assid gohid, whitefly,
hairy caermpillar, pod boer and miteThe major diseaseseayellow mosaic vius,
Cercospora leaf spot and root rot.
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2.1.2 MASH

Mash is grown on an area of about 2.0 thousand hectares in Punjab and its
average grain yield is about 180 kg per acre.

Climate and soil: 1t requireshot and humid climate. It can do well on all type of
soils rangng from sandy loam to hew clay except the saline-alkaline orater
logged soils.

Crop rotation: Mash-whea
Impr oved varieties: Mash 114, Mash 338
Field preparation: One or tvo ploughings follaved eab by planking

Sowing: 6-8 kg bold seed per a&rs equired Sawv the irigated cop from last
week of June to thaerét week of Jw. The rainfed cop ma/ be sevn with the
onset of the monsoon. It should beveadn rovs & 30 cm patt.

Fertiliz ers: Drill 5 kg nitrogen and 10 kg phosphorus pereagtisaving.

Weed contiol: One hoeing is needed at one month after itsregp Weeds can
also be contlled by using herbicide Stomp within 2ydeof saving.

Ir rigation: The crop namally needs no ifgation but if the ains fil for a long
period, then appl one irigation.

Harvesting: Harvest the aop when the lezes ae shed and most of the pods
turn geyish Hack.

Insect-pests and diseasesh®& major insects-pestseg@assid gohid, whitefly,
hairy caermillar, pod boer and miteThe major diseaseseayellow mosaic vius,
Cercospora leaf spot and root rot.

2.1.3 SO’'BEAN

USA leads the wrld in sgybean production. In Indidvladhya Pradesh
is its lagest poducer Sosbean is a highalue cop with multiple bod, eed and
industrial uses. Edib oil, soymilk and its poducts, ba&ry products, antibiotics
and fresh green beans are some of its major uses.
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Climate and solil: 1t requires a warm climate. It can be grown on a wide range of
soils lut thrives well on fertile, non-saline/alkaline andeit drained loamy soils.
Crop rotations: Soybean-vined /barley

Impr oved varieties: SL 958, SL 744

Field preparation: Give two ploughingsdilowed eab by planking

Sowing: 25-30 kg seed per ais requied Inoculde the seed with miobial
culture and then && it with recommended fungicides. Bdhe cop in the ¥
fortnight of June inaws 45 cm patt.

Fertilizers: Apply 4 tonnes of fanyard marure per ace & the time of ield
preparation. Apply 13 kg nitrogen and 32 kg phosphorus pee a@cthe time of
sawing.

Weed contol: Weeds can be comlied by gving two hoeings 820 and 40 dgs
after saving. Alternaively, use herbicide Stomp within 2 ydaof saving or
Parimaze at 15-20 dgs after swing.

Ir rigation: If the rains are god and well distributed thee ma be no need of
irrigation. Otherwisecrop requies 3-4 irigations. lrigation & the time of pod-
filling is essential.

Harvesting: Harvest the asp when most of the leas &ll off and the pods
change their colouwrThe moistue content of cains should noteeed 7% tthe
time of storage.

Insect-pests and diseasedhe major insects-pestseahaiy caerpillar and
whitefly. The major disease iejfow mosaic virus
2.2 OILSEEDS

These a the cops flom the seeds of whicoil is extracted USA is the
top oilseed producing coumtin the world and Rajasthan leads in itoduction
in India. In Punja, goundnut and sesamesasavn as rabioilseeds.
2.2.1 GROUNDNUT

China leads the arld and Gujaraleads India in its mduction. It is

grown on an area ofut 1500 hectas in Punjab and itvarage yield is bout
7.0 quintals per acre.
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Climate and soil:A well distributed minfall of & least 50 cm dumg July, August
and September is essential fthe rainéd cop. A well-drained sanyg soil
overaying a loany sub-soil is considered idearfthe ainfed cop.

Crop rotation: Groundnut +abi crops
Impr oved varieties: SG 99,SG 84
Field preparation: Give two ploughings follwed by planking

Sowing: Use 38-40 kg seed €kels) per a@ and it should be @éeed with
recommended fungdes.Sow the rainéd crop with the onset of monsotvhere
irrigation facilities ae available, sov the cop from endApril to end Mg. The
crop should be son & a ow to row spacing of 30 cm and plant to plant spacing
of 15 cm.

Fertiliz ers: Apply 6 kg nitiogen,8 kg phosphorus and 10 kg potassium per acre.
Use potassium on soil test basis. Drill alltiferers & soving. Preér Single

Super Phosphate as a source of phosphorus as it contains sulphur which is essential
for oilseed aops. If phosphorus is not to bpmied to feld then @ply 50 kg
Gypsum per acre as a source of sulphur

Weed contiol: Give two hoeings at tlere and six weeks aftengimg. Weeds can
also be controlled by usinfreflan bebre saving the cop or Stomp within 2
days of saving.

Ir rigation: Two or thee irigations my be necessgrdepending upon the
seasonalainfall. Give firstirrigation & flowering and one or tava pod ormaion
depending on the raiafl.

Harvesting and threshing: Crop should be haested auniform yellowing of
leaves as well as the shdidg of older leges.

Insect-pests and disease¥he major insects-pestseaghid, white-gub and
hairy caerpillar. The major diseases arcollarrot, seed-ot and tikka or
Cercospora Leaf-spot.

3. COTTON, SUGARCANEAND KHARIF FODDERS

Cotton for tetile and sugrcane br sugar are tavimpotantkharf crops
of Punjd. Maize, soghum and bag ae impotantkharif fodder cops.

10
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3.1 COTTON

China leads the world and Gujarat leads India in its production. It is grown
on about 5 lakh hectares in Punjab and its average lint yield is about 230 kg per
acre.

Climate and soil: It requires hot and dry climate acath successfully be grown
on all type of soilsxcept sandysaline or vateogged soils.

Crop rotations: Cotton-whed/baiey, Cotton-sunbwer, Cotton-senji/beseem/
oats, Cotton-raya

Impr oved varieties of American cotton: Bt hybrids- RCH 650, NCS 855,
Ankur 3028, MRC 7017Non-Bt hybrids- LHH 144; \arieties LH 2108

Impr oved varieties ofdesi cotton: Hybrid- PAU 626H;Varieties FDK 124,
LD 694

Sowing: Seed requement br sawing one acag is 750 g ér Bt hybrids, 1.5 kg
for non-Bt lybrids, 3.5 kg for\arieties,1.25 kg for desi cotton hyiols and 3 kg
for desi cotton areties.Tred the seed withecommended fungdes.To protect
the cop from jassid ted the seed with Gaho or CruiserOptimum time of its
sawing is F'April - 15th May. Sawing should be done inws & 67.5 cm apdr
The plant to plant distance iaws should be 60 cm in caseArhelican cotton
(narma) and 45 cm in desi cottonoFBt and non-Bt ybrids ofAmerican cotton
the plant to plant distance should be 75 cm andési cotton ybrids it should
be 60 cm.

Fertilizer s: Apply 30 kg nitogen and 12 kg phosphes per aa to \arieties and
60 kg nitogen and 12 kg phosphw per aa to Bt and Non-Bt hylmls. Use
potassium on soil test basis. Drill all phospiwa soving. Apply half nitrogen
at thinning and theamaining half eithe gpeaance of theifst flower.

Weed contiol: Two or three hoeings arequied and theiffst hoeing should be
done bedre firstirrigation. For hoeing hand viheel hoe or ictor dewn cultivator

or bullock drivenTriphali can be usedChemical veed control can be done with
herbicidesTo contol itsit/chupai and madhana/makuselreflan bebre saving
the cop or use Stomp within 24 hours ofsng. After 45 dgs, gve one hand

11
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weeding or use Gramoxone or Roundup as directed spray on weeds in-between
the cop rows by using a protecte hood.

Ir rigation and drainage: It requires 4-6 irigations dgending upon the seasonal
rainfall. The frst irrigation should be iyen 4-6 veeks after seing and thesafter
at 2-3 weeks inteval.

Picking: To fetch good pice in maket, clean and dr cotton should be pigd d
15-20 days intesal.

Insect-pests and disease3he major suking insects-pests arjassid gohid,
whitefly and mea} bug. The other insect-pestseatobacco dampillar, pink
bollworm, spotted bolvorm andAmerican bolivorm. Bt cotton is esistant to
American bollvorm as it contains aeme fom a bactea named Bacillus tich
produces a special giein tha is toxic to these bollorms. But Bt cotton is
prone to #ad of suking insect-pests and tobaccaeesgillar. The major diseases
are leaf cuk, bacteral blight, wilt, tirak and paawilt.

3.2 SUGARCANE

Brazil leads the wrld and Uttar Pradesh leads India in itsgrction. It
is grown on dout 80 thousand hecew in Punjab and itsyarage cane yield is
about 280 quintal per aerThe average sugr recovery is eout 9.4%.

Climate and soil: Sugarcane is best suited to tropichhtate and can successfully
be gown on all types of soils ramgg from sang loam to ¢ay loam lut well-
drained loamy soils ae the best. It is semi-tokemt to sodicity and/or salinity

3.2.1 SPRING CANE
Crop rotations: Rice/maiz/cotton-aya-sug@rcane- atoon I-ratoon Il-whed

Impr oved varieties: CoJ 85 and CoJ 83 are lgarCoPb 91 and CoJ 88 are
medium and CoJ 89 isteamaduring variety.

Field preparation: Give 4-6 ploughingsdilowed each % planking Dee
ploughing upto 45-50 cm called sub-soiling increases yield as it helps in breaking
the hard panincreases ater infiltr ation rate and esults in better penetion of
sugarcane oots.

12
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Sowing: Only top two-third portion of the canes should be used as seed. Use
20,000 three-dded sets or 15,000 febudded sets or 12,00¥é-budded sets

per ace. On weight basisyse 30-35 quintals of seaut one ace. Tred the seed

with recommended microbial culture, fungicides and insecticides. Mid-February
to the end of March is the optimum time for its planting. Planting should be
done ly placing sugarane sets in fuows spacedta/5 cm @aitt followed by
planking and irigation. Give one moe irrigation a 4-5 days after planting

Inter cropping: One ow of summer moong or summer mash can bedrapped
in between two ows of sugrcane to gt 1-2 quintals per aergain yield of
these ocops. These cops hae no efect on cane yield of sagane and &
beneicial to soil health.

Fertiliz ers: Apply 8 tonne famyard marure per ace & 15 dg's bebre planting

the cop.Apply 60 kg nitrogen per aerto planted @ap and 90 kg nitrogen per
acre to etoon cop.To planted avp gply half nitrogen with frst irrigation after
gemination and remaining half in Meor une Apply full dose of phosphorus,
based on soil test, at the time of planting. In ratoon crop, top-dress one third
nitrogen in Ferualy, one-third inApril and the emaining one-thda in May.
Phosphaus on the soil-test basis should be drilled along the cave a the

time of first cultvation in Februaly.

Weed contol: Two or thee hoeings arrequited The speading of tash betwen

the caneaws helps to suppss veeds and conser soil moistureWeeds can
also be conbiled with gplicaion of Atrataf or Sencor within 2-3 ¢a of planting
Use 2,4-D for control of climbingel and other broadleaf weeds. If summer
moong or summer mash isvao in sugrcane then instead of these herbicides
use Stomp within two d@& of saving the crop.

Ir rigation: Irrigate the cop at 7-12 days inteav duringApril to June due to hot
and dry éimate. During winter, irrigate the cop & monthly intervals.

Prevention from lodgng and frost: To prevent the cop from lodging earth up
the cop in end June and prop theprin endAugust or eayl SeptemberTo sare
the cop from frost, prevent lodgng of crop as it becomes meipione to fost
damae Give frequent and light iigations dumg winter as irigation raises the
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soil temperature. In ratoon crop, irrigate the field and plough the field in between
the crop rows.

3.2.2AUTUMN CANE
Improved varieties: CoJ 85, CoJ 83

Sowing: Optimum time of planting is 20 September — 20 OctoBeed rte is
same as thdor spring canePlanting should be done iows 90 cm apar

Fertilizers: Apply 90 kg nitrogen per aer- 1/3 & planting, 1/3 in end Matc
and the remaining 1/3 in eAgbril. Phosphous and potassium should ljgpéed
on soil test basis at the time of plantiAgply fertiliz ers to inter crops as per the
recommendations.

Inter cropping: Potao, whed, raya, gobhi sarson, taa, winter maiz, cdbbage,
radish,pea, gam and gdic can be intecropped in sugrcane ows.

Weed contiol: If whed or raya is intercopped then use Isoproturon andaflg
is intercropped then use Stomp.

Ir rigation: Give first irngation & one month after plantinglfiowed by three
irrigations upto Ebruaty and subsequentigations as per theecommendidgons

for the spring crop. Rest of the recommendations are also same as that for the
spring crop.

Insect-pests and diseaseFThe major insects-pestsegyrilla, whitefly, temite
and diferent types of bars. The major diseases aredr ot, wilt, smut, red
stripe, top rot and stinking rot.

3.3 FODDERS

Green bdder is a major component of animal didh adult animal
requires dout 40 kg geen bdder per daand its gailability is far less than this.
Kharif foddes indude maiz, soghum,bajra,ngier baja, ginny grass,guara
and cavpea.

3.3.1 MAIZE

Maize is major édder cop in kharf season and it tak dout 50-60
days to supply good quality fodder for milch animals.

14
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Crop rotations: Maize-berseem-bajra/maize+cowpea
Improved varieties: J 1006

Sowing: Use 30 kg seed per acre. It can be sown from the first week of March
onwards till the midile of SeptembeSav the cop & a row to row distance of
30 cm.

Fertilizers: Apply 10 tonnesdmyard marure per ace & the time of ield
preparation. Apply 23 kg nitrogen and 12 kg phosphorus pee.aDrill half
nitrogen and \Wwole phosphars at swing.Apply the emaining nitogen after 3-
4 weeks.

Weed contol: UseAtrataf within 2 dgs of saving the crop bt it can also be
used &2-3 leaf stge of the cop. If mixture of maie and cwpea is san then
use Stomp within 2 g& of saving.

Harvesting: Hawvest the aop when the plants albetween the milk ipe stage
and the dough st of gain derelopment (50-60 des after swing).

Insect-pests: he major insect-pest is maiborer
3.3.2 SORGHUM

Soghum, also callegbwar andchari, remains geen and palabde over
a longer period than maize and bajra fodders.

Climate and soil: Soghum gows well in hot and dry limate. Increased humidity
enhances the incidence adrleaf spot diseask grows on all types of soilfut
heavy soils are more suilde.

Impr oved varieties: SL 44

Field preparation: One ploughing with haow and tw ploughings with a
cultivator should be follved by planking

Sowing: Saw 20-25 kg seed per acin ows 22 cm apar The seed should be
treaed with ecommended fungicideBhe optimum swing time is mid-June to
mid-July.
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Fertilizers: Apply 20 kg nitogen and 8 kg phosphorus per adréha time of
sawing and another 20 kg nitrogen pereadoout one month tar.

Weed contol: UseAtrataf within 2 dgs of saving. It contols seasonal weeds
paticulady itsit/chupdi. If mixture of soghum and guaris sevn then use Stomp
within 2 days of seing.

Ir rigation: About five irrigations should be gen to the Math-June savn crop
and one or tw irrigations to the monsoon crop, depending upon the rains.

Harvesting: Hawvest the crop 'm boot to milk stag (65-80 dgs after swing).

Insect-pests and diseases:h& major insects-pestseashoot lfy, pyrilla and
mite. The major diseaseseaseedat and seedling mortality

3.3.3 BJRA

Bajra (Reatmillet) being a haty fodder cop can withstand agrse
agrodimatic conditions. It can gre in light soils with lav moistue. It can toleate
hot and dry waher

Crop rotations: Bajra-maiz-beseem
Impr oved varieties: PHBF 1,FBC 16
Field preparation: Give 2 or 3 ploughings.

Sowing: Saw the cop by broadcasting 6-8 kg seed peradre seed should be
treaed with ecommended fungdes. Optinum saving time is Mach -August.

Fertilizers: Apply 10 tonne &myard marure per ace & the time of feld
preparation. Apply 10 kg nitogen per a@ & saving and another 10 kg 8
weeks after sming.

Weed contiol: UseAtrataf to contol weeds within 2 dgs of saving.
Ir rigation: Two or theee irigations ae required

Harvesting: The cop should be haested &earinitiation or soon after the
flag- leaf emeagence (45-55 days aftenging).
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Insect-pests and diseaseThe major insects-pestseaoot kug and gasshopper
The major diseaseseageen ear or deny mildew and egot.

Note: For the contol of insect-pestsgdiseases and weedsse pesticides
(insecticides, fungides and herbicides) recommended by the Pugabultural
University, Ludhiana. Use these pesticiddsracommended doses and at
recommended times as theues-use is harmful to human healtmimal health
and enironment.

A)

B)
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Exercise
Answer in 1 -2 words:

Name twokharf cereals.

Name two importantasieties of ice.

Give seed requament ofdesicotton lybrid for one ace.
Name one major insect-pest of maize.

Name two diseases of sargane

Name two pulse cops.

Give seedate of maiz for one acre.

Give saving time of cotton.

Name one inter op in su@rcane

10.Name two bdder cops.

L

Answer in 1- 2 sentences:

What is crop rotation?

Name two ice based ap rotaions.

Wha are defciency symptoms of zinc in rice?
Write the swing methods of mae

Give contpl of Itsitin maiz.
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. Why puddling is done in rice?
. Give seed requirement of sugarcane.

6
7
8.
9

Write time and method of sowing for autumn sugarcane.

. Give method of defoliation in moong for combine harvesting.

10. Write method of weed control in rice.

C)

S

Answer in 5 -6 sentences:

Discuss use of fertilizers in rice.

Explain direct seeding of rice.

Give details of seed treatment in cotton.

Discuss preventive measures for lodging in sugarcane.

For which crops and why sulphur is essential?

skekskskokokokok
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Chapter -2

SUMMER VEGETABLES

Vegetable: -

Any succulent part of a planti.e. leaf, fruit, root, stem, flower etc. which is
eaten fresh as salad or after cooking is called vegetable.

Importance of vegetables: -

Vegetables hae a geda importance in human diet as theontain sufcient
amount of carbohydtes,protein, minerals and vitamindweh ale essentialdr
maintenance ofa@pd healthThe impotance of egetales is eldively more in
India as its lage populéion is vegetaran.

Consumption of 284 gmegetdles per peson per dg is essentialdr
maintenance ofapd healthThey should intude leafy egetebles (spinak, methi,
lettuce and sag, flower kuds (caulifower), fruit (tomédo, brinjal), root crops
(carot, radish,tumip and pottn). The two main easons of per @ita lov
consumption of &getdles in India a& populéion explosion and post haest
losses of egetdles.

Major v egetables:-

Chilli, tomato, brinjal, okra, bottle gourd, sponge gourd, bitter gourd,
squash melon, long melon (tar) etc. are some important summer season vegetables.

The basic information regarding these is given below:-

1. Chilli: - Punjab Surkh, Punjab Guchhedar and CH-1 are its important
varieties/tybrids. The seed it is 200 g per aerfor nursely sowving.

Sow nursely in one maa (25 n#) area to transplant one & he seed is

sowvn in nusely during end October to mid-Nember and &insplanting

is generally done in February-March. Seedlings should be planted on

ridges @ 75 cm @artt with a plant to plant spacing of 45 cApply 10-

15 tonnes wll rotten i)Tmyard marure, 25 kg N, 12 kg phosphorus and

20 kg potash per aerFirst irrigation should be igen immeditely after

the tansplanting Subsequent iigations should beigen d@ 7-10 dgs

intervals. Havest ed or geen tiillies accoding to the demand of miaat.
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2. Tomato:- PunjabVarkha Bahail and PunjalVarkha Bahar -2 & two
main \areties of tom#o in Punjab Seed ate is 100 g/a@ for nursery
sowing. Sav nursel in two marla (50 rf) area to tansplant one aer
Sow the nusely in 2nd fotnight of July and transplant the seedlings in
the 2nd ortnight of August. keg 120-150 cm distance beten ows
and 30 cm beteen the plant§o contol weedsgpply Stomp or Sencor
First irigation should be iyen immediately after transplanting and
subsequent ilgations should beigen d 6-7 dys intenal.

3. Brinjal:- Punjab Neelam (round fruited), BH-2 (oblong fruited) and PBH-
3 (small fuited) ae its impotant \areties.To plant one a& 300-400 g
of seed is sticient. Sav nursel in one maa (25 n¥) on 10-15 aised
beds. Bur successe ciops of brinjal can be tak in one gar i.e by
sowing nursely in Octobey November Feb-March and dily. Kegp 60 cm
spacing betwen ows and 30-45 cm been plants. iFst irrigation should
be gven immeditely after tansplanting and subsequenigations
should be gign & 6-7 das intenal.

4. Okra:- Punjd-7,Punjd-8 and PunjaPadmini ae its impoved \arieties.
The sping crop is swn in February — March whereas theainy season
crop is sevn in the June -uly. 15 kg seed is requd for sawing upto
15" Februaly, 8-10 kg br March sawing and 5-6 kgdr June-dily saving.
Soak the seed inater for 24 hours befa saving. Saving should be
done onidges in Februaly-March and onlfat surface indne — Ju). The
row to row spacing should be 45 cm and plant to plant 15Tcneontrol
weedsgive 3-4 hoeings or use Stomp herbici@lee cop is reag for
harwvest in dout 45-50 days depending upon the season andiiegyv

5. Cucurbitaceous egetdles:

0] Summer squashPunjd Chapan Kadoo-1 is its impred \ariety.
The crop can bergwn two times in a year i.€arnualy - March and
October — NeemberPrepare 125 cm wide beds andmstwo seeds/
hill at a distance of 45 cm on both sides of.b2#g seed is sfitient
for sawing one ace. The cop is ead for havest @ 60 days after
sowing.
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(i) Bottle gourd:- Punjd Baket and Punja Komal are its impved
varieties. The cop can be gwn in Feb-March, June-dily and
November —DecembeFhe cop is ead for havest @ 60-70 dgs
after saving.

(i)  Bitter gourd:- Punjd-14 and Punja Kareli-1 are impoved
varieties of Bitter gurd. Its saving time is mid-Fbrualy - March
and June -uly. 2 kg seed is sfi€ient for ssving one ace. Saving
should be done on both sides of 1.5 m wide beskpjkg plant to
plant distance of 45 crithe crop isead for havest @ 55-60 days
after saving depending upon season adety.

(iv)  Sponge gourd: Pusa Chikni and Punjab Sponge gourd-9 are its
improved \arneties.The saving time is mid Fb-Mardh. The cop
can also be san in mid-May to July. Sawv aleast two seeds per
hill on one side of 3 metre wide beds at a spacing of 75-90 cm. Use
2 kg seed/ acr@ he crop is readfor hanest in &out 70-80 dgs
after saving.

(v)  Ash gourd:- PAG-3 is its improed \arnety. The saving time is
Feb—March and dine-dly. Use 2 kg seed/aer Sov atleast
two seeds per hill on one side of 3 m wide beds spacing of
75-90 cm.

(vi)  Cucumber:- Punjd Naveen is its impoved \ariety. The saving
time is Férualy-March. Use 1 kg seed/acréhe seeds arsavn
on both sides of 2.5 metre wide beds aistance of 60 cm. oF
eaty crop and higher incoméhe cucumber can beayvn under
low tunnel poythene sheets.

(vii)  Long melon: -Punjd Long Melon-1 is its immved \ariety. Sov
crop in February-March and use 1 kg seed pera@eeds @& savn
on both sides of 2.5 metre wide beds at a distance of 60 cm. Its
fruits ae ready for picking in about 60-70 ¢a after swing.

(viii) Squash melon:- Thda-48 is its impoved \anety. Sov the cop in
Februaty - March and dine - Jw and use 1.5 kg seed/acihe
seeds & savn on both sides of 1.5 metre wide beds at a spacing
of 45 cm. Fuits ae read for first pidking after 60 dgs of saving.
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(iX)  Muskmelon:- Though muskmelon is used as a fruit but scientifically
it is consideed as a sgetale. Punjab hykbd, Hara madhu and
Punjd sunehrare its impoved \arieties. Swv the cop in Februaly-
March. For sawing one acg, 400 g seed is dudient. The seeds ar
savn on 3-4 metre wide beds at a distance of 60 angate the
crop every week duing summerAt the time of fuit maurity, water
should be yen when it is &solutely necessarThe over flooding
of the feld should beaided.

Exercise

A) Answer in 1 - 2 words:

1. Write name of tw vareties of tilli.

2. How much is requirement of egetables per peson per dg for
maintenance of good health?

Write name of tw improved \arieties of tom#o.

How much seed per aerof oka is requied for saving in Féruary?
How much spacing isequired betveen pws in brinjal cop?

Write name of tw varieties of bitter gurd.

When swving of bottle @urd should be done?

How mud seed of cucumber isquired per aa?

© o N o o~

How much seed of muskmelon is regedt per ac?
10. What is saving time of spong gourd?

B) Answer in 1 -2 sentences:

1. Wha do you mean ¥ vegetble?

2. How much seed and area isquited for raising rursery for transplanting
one acre tomato?
3. How muad fettilizers ae used per aerfor chilli crop?
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4. How four crops of brinjal are raised in a year?
5. What is sowing time and seed rate of okra?

6. Give the reasons for low availability of per capita per day vegetables in
our county.

7. Whatis the ideal time for sowing and transplanting of nursery of tomato?
8. How many days are required from sowing to harvesting in bittergourd?
9. Write two improved varieties and sowing time of muskmelon.

10. How can we get early and higher yield in cucumber?

C) Answer in 5 -6 sentences:

1. Write name of summer vegetables and describe any one of them?

2. Write short note on improved varieties, sowing time, seed rate and control
of weeds in okra.

3. Wha is importance of @getdles in human diet?
4. Descibe cultivation of bottlegoud.
5. How to raise successfulap of ashgurd?

skkskskokokkk
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Chapter -3

FLOWER CULTIVATION

Flowers are associated with human life since time immemorial. They are
used br worshipping mariages and other social functions in India. Indian
women uselbwers to adorn their hairNow-a-dgss, lowers ae used for dt
purposes and also for makinigier arangements. Dung ancient timegshese
requirements vere met from homergwn flowers tut these dgs the cultvation
of flowers has assumed@munesgtive aricultural actvity. As the lving standadl
of the people has impved over the yars, the demanddr flowers has also
increased substantigllArea underlbwer cultvation in Punj# is apund 2160
hectares out of ich 1300 hectars ae under fesh fowers and emaining under
production of seeds of fleering anuals. Demand otdwers for various social
occasions is being mebfn the fowers gown in our stée as vell as ly importing
substantial quantitiesdm other sties. Flaver crops can bewdded into bllowing
two caegories:

a) Loose flavers:

These owers ae hawvested fom the base ofdwers without their stems/
brantes,e.g. margold, anrual chrysanthemam,rose motia (Asmine) etcThese
flowers ae mostly used for makingagands, vorshipping and also for other
decoration purposes.

b) Cut flowers:

These flovers ae harested and méeted along with their long stems/
brandhes.These type oflbwers ae geneally used 6r making fower
arangements and alsoof gift purposes.The
demanddr theselbwers has also inelased dung
the past éw years. Major cut fower crops ae
gladiolus, chrysanthemum, gerbera, rose and liliu
Cultivation of major flower crops:

Gladiolus

Itis a major cut flavercrop of our stge and
is cultivated from the coms.The coms ae planted
in the feld from September to mid Nember &a

Gladiolus
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spacing of 20x30 cm. The staggered planting at 15 days interval is usually practiced
to have regular supply of flowers.

Flower spikes are harvested and marketed when basal floret is half or
fully open.These cut spikes can also be storgldgping in waer for nine dgs
in cold stoe. Six to eight veeks after haresting thelbwer spikesthe corms are
dug out from the soilThese corms ardeaned and aded under shade and are
stored in the cold sterfor planting in the nd season.

Marigold

Itisa major Iooseld)wer ciop of 0

year The soils of Punja are highly
suiteble for its cultvation. It is of two
types-African margold and Fend
maiigold. It is cultvated from seed by &
raising its nursery on raised beds. SIR*™*
hundred gram seed is required for raising
seedlingsdr one ace. Maigold is cultvated dumg rairy, winter and summer
season. &t rainy season crop, 8ong is done during last&ek of June orirfst

week of dilly, while for winter season, song is done during the mid September

For summer season,wmg is done duringifst week of Janaty. Seedlings are
read for transplanting about one month aftewsay. African type magold is
transplanted at 40 x 30 cm while French marigold is transplanted at 60 x 60 cm
spacing The ciop stats flowering 50-60 days afteransplanting Fully opened
flowers are harested for maeeting Yield of loose fowers of rairy season crop

is around 200-250 quintal per hectare
while it is around 150-170 quintal per
hectare for winter season crop.

Marlgold

Chrysanthemum:

Chrysanthemam is cultvated for
cut flowers,loose fowers and as pot plants.
The terminal stem cuttings of plants are
cut from old plants (kn@n as mother
stok) from end June to mid JulThese

Chrysanthemum
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cuttings are planted in the soil undens shade conditions. The rooted cuttings
are transplanted in théetd during mid aly to midAugust @a spacing of 30 x
30 cm. Flavering occurs during NeemberDecember For cut fower purpose
the cut stems arhavested 5 cm lzove gound while for loose flavers fully
opened flavers ae hawested After havesting the Ibwers, the plants a kept

as mother stock for obtaining cuttings itigr next season.

Rose: Rose is cultivated for cut and loose
flowers. For loose fower production
generaly red 1ose is cultrated Rose plants
are pruned annually during the second we
of October For maketing as looseldwers,
fully openedibwers ae havested bt for cut
flower pioduction,they are havested along
with long stems at tight (@sed) lud stae.
Cut flower \areties ae popagaed through Rose
T-budding vhereas the plant®f loose fower

production are propagated from stem cuttings

in NovemberDecember

Gerbera: Gerbera is cultivated under. =&
protected conditions in Purha It is giown
as a cut flaver ciop. The fowers of gerbea
with red, orange, white, pink and llow

once planted wuld produce fowers for Gerbera
three years. Fuly opened liowers are
hawvested bér marleting

Tuberose: Tubewose fowers ae used as cut
flowers, loose fowers and also for oil | by
extraction. Tubeiose is of tvo typesi.e single &
and double. Single types are more fragra '_
and ae used for oil traction. Tubeoseis | 1
propagated from undeground lulbs. Bulbs Tuberose
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are planted dung Februaly - March and fowering occus during dily - August.
From one acre aund 80,000 cut fiwers or 2.0-2.5 tonnes of loosewilers can
be havested

Motia (Jasmine): Motia has an important place,
among the figrant fowers. Flavers of motia ag
of white colour which are used ér making
garlands for woshipping and alsodr oil
extraction. Summer season ang @reaher ae
suiteble for its gowth and fowering. Light to
heavy soils with good drinagge ae suitdle for its
cultivation. After flowering the plants & cut bak upto 45-60 cmlaove gound
level from second gar onvards. Flavers gopear fomApril-August-September
UnopenedIbwer luds ae havested for mdeeting.

Motia (Jasmine)

Exercise

A) Answer in 1 - 2 two words:

Which is the major cutiéwer ciop?

Which is the major loosddwer ciop?

How much area is under flger ciops in Punjh?

Wha are different types oflbwering crops being cultated in Punjab?
When gladiolus cans ae planted in thedld?

Which month is suitable for making chrysanthemum cuttings?
How gerbea is popagaed?

Which colour of the@se is widely gown for loose flaver production?
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Which flowers ae used for eraction of oil?

10. Which flower is geneally grown in protected conditions?
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B) Answer in 1 - 2 sentences:

Define cut flowers and name the major cut flower crops under cultivation.
How gladiolus spikes are harvested and stored?

How the roses are propagated?

Which months are suitable for raising nursery of marigold crop?

What is the planting time for winter season marigold?

o g s~ wNRE

Write the harvesting stages of following flowers

a) Gladiolus b) Rose as cut flower

b) Motia

Wha is plant spacing iAfrican and Fend maigold?

What is planting time of gerbera? For how many years gerbera crop gives
flowers?

9. Write names of loose flowers and write their uses.
10. Which is the appropriate soil for Jasmine production?

C) Answer in 5 - 6 sentences:

What is the importance of flowers in human life?

What is the difference between cut flowers and loose flowers? Give
examples.

3. Write a bref note on impdance and culietion of motia?

Write a shornote on tansplantinghanesting and yield of magold?
5. How the Pllowing flowers ae piopayaed

a) Gladiolus b) Tubeose

c) Chrysanthemum d) Gerbera
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Chapter -4

Mar keting of Farm Produce

Marketing of farm produce means an efficient sale of crop produce in the
market. The majority of the farmers think that marketing begins after harvesting
of the crop but such thinking is totally incorrect as agriculture and marketing now
is not just an ancestral occupation but it has taken the shape of a commercial
venture. Therefore, farmers should take marketing of farm produce in consideration
even bebre saving or in the bginning of saving of crops.To get good quality
produce the farmers need improved-certified seeds and require good farm planning
such as which crop is to be sown on how much area and what resources are
needed to cultivate the crops. The sowing, hoeing, irrigation, use of weedicides
and insecticides, right combination of chemical fertilizers, harvesting and threshing
of crops should be caed out with the guidance of thenn expeits.Among the
crops, Wied and pady, being the most imptant from food security point of
view, are covered under minimmm support gce (MSP) pogramme and pule
sector agencies intervene in their marketing.

At the time of maketing of cops the ppduce should bd&an,free fom
dust and dirt, admixture of other crops, and damaged grains. Before taking produce
to the maket the imers should ta& gpproximate weight of the poduce because
sometimes wigh men gerweigh it. Bebre disposal of the produce thaarhers
should hae complete m&et information such as quantum of nkat arival,
prevailing prices and enyr of govemment pocurement gencies. It would be
better if the &mers dispose of their produce afteading.The gaded poduce
fetdhes higher pce by 10 to 20 perent.The gading of produce should be done
accoding the noms set lg the govemment or pocurement genciesThe moistue
content in the mrduce should be as per pegssible noms. There should be
minimum losses dimg transpotation of the poduce to the méet. The poduce
should be bwught in the maring in the maket so thatdmimers can etum to their
homes after disposal of thegoluce ly the eening It has commoryl been
obseved tha famers bing the poduce to maet immedigely after theshing
of crops which causes glut in the niat and &mers receve lower prices ér
their poduce Therefore, the armers should sta some of their mduce in stags/
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godowns and sell later on when prices increase. The following points should be
taken into considetion for proper maketing of cops to ear reasonle profits:

1. Harvesting and threshing of ciops Time of havesting is as impdant
as the time} soving of crops and the use of recommended desaof
fettilizers and irigation. Hawvesting of cop bebre pioper ipening leads
to shrinkage of grains resulting in deterioration of quality of the produce
therby, eduction in its salealue On the other hand if the hasting is
delayed, thee ma/ be gain loss leading to less yieldnd the dmers
will not even recover the @penses incued on gising the aops.The
hawvesting and theshing of cops & proper time ens@s timey saving
of the nat crop.

2. Preparation of farm produce br mark et: Before biinging the poduce
to the maket two things mg be talen cae of sut as teaning of poduce
and its moistug content. Mosyl the crops a thiashed orkatchafloor,
as a esult gains get mird with dit and dust. Sdyefore taking poduce
to the maket it is important to clean thequtuce atém itself in oder to
awid wastage of time in the m&et. All the govemment pocurement
agencies dér prices of the mduce on the basis of moisture content. If
the moisture content is higher than thegmibed limits then thesmers
face dificulties in the disposal of thequuce

3. Grading of the produce: The gading means ¢egorization of produce
in different goups. Poducers canealize the higher mfits from their
produce simpt by selling the gaded poduce The gading becomes mer
important, when some part of crop is damaged due to lodging or some
diseaseThe help of the ading assistant posted in the kershould be
taken in this egard. As far as possike different \areties should be
maiketed sparately. By doing so theight piice of the poduce can be
realized.

4. Supervision of produce in the marlet: The supervision of produce in
the markets is as important dadtee time of haresting and threshing of
crops.The presence of thegmtucer/seller is impeant from unloading
till weighment of the pvduce It has commonly been obsed tha the
palledars (market labour) sometimes mix pduce of tvo farmers or the
produce with waste nternal leading to loss to theafmers. In order to
awid sudt losses theamers should take carof his poduce till
weighment.
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5. Supervision at the time of auction:The farmers should remain present
at the time of auction of their pduce so thdamer can knar about the
price at whit his produce is sold. If thafmer inds the dfered pice to
be lowver than his epectdion he can simpl refuse to sell his produce
Otherwise it will not be posdib for him to do so if he is not ghically
present athe time of auction. Sometimeake farmers leare their poduce
at the goodwill of the commissiongents who matell less price wen
though the psduce was soldtdigher prce. It is petinent to mention
here tha at time of maketing of ppduce some eduteal family member
should be psent in the méet.

6. Right to test weighment:Under MaketsAct 1961 every famrmer has the
right to test veighment. If thedmer has doubt thdhe weighment of
the poduce is not done ppety, then accating to thisAct, the poducer/
seller has the right to go for test weighment of the produce up to 10
percent of the ppduce free of costhe test veighment can be done in
the presence of thefafials of the concered maket committeelf there
is over weighment of the mduce the méater should be lmught in the
notice of higher dicials of the matet committeeln this way farmers
can pewvent orer weighment of their poduce

7. Procurement of J Form: After the sale of the pduce the fiimers should
not forget to gt Form-J whetein all the detailstzout the name of the
produce name of puthaserweight of the ppduce price and totalltages
are mentionedwith this form, famers can gail the oppatunity of getting
bonus delared by the govemment from time to time and fuohy of the
market fees ly the commission agents can also beeda

8. Cooperative marketing: As far as possik the fiimers should market
their produce tlough coopeative societiesThese societies mogtivork
as commissiongenciesThese societies arf the &rmers and help to
ensue thd the amers get better pces Pr their produce and gaents
are made earlier than the commission agents. In addition to this, these
societies povide other &cilities to thed&mers like crop loanfettilizers,
insecticides, etc. at the reasonable rates.

9. Use of mechanical handing unitsThePunjab Mandi Board has set up
some mechanical handling units in Punjab by which cleaning of produce,
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bag filling, and weighment ardone meganicall. These units help in
saving time to perform these operations. It is worth mentioning here
that famrmers ae to py less or these opetions and magover, the poduce

is sold at higher price. The on the spot payment is done in cash.
Therefore, the farmers should avail this facility so that they can dispose
of their produce in less time and realize higher price. The Food
Corporation of India (FCI) has established bulk handling units at Mandi
Gobindgarh, Moga and Jagraon for storage and handling of wheat on
large scale. The farmers can sell their produce directly through these
units.This has maybeneits like payment on the same gano maket
charges to be made and produce is saved from natural calamities such as
rain, storms, etc.

10. Market information: Due to increase or decrease in the volume of market
arrivals the pices lee fluctuaing. Fammers should collect infanaion
regulaily on pices flom the neapmaikets.The farmers should gamine
the pices of nearp marlets bebre taking the pyduce to the méet in
order to gt good price br their cop. The information of prices can be
obtained fom radio, TV, nevspaers, intemet, etc

11.Mar ket committee and &rmers: The maket committee is an institution
of the atTmers whose main job is to ptect the integsts of the faners in
the maket. Maket committee coalinaes the auction of the gaduce
and ensures that the produce is auctioned at the right time. In addition to
this the markt committees ensanght weighment of the mduce If the
farmer faces some problem in disposal of his produce then the higher
officials of the maktet committee can be contacted

Exercise

A) Answer in 1-2 words:

1. Is the eficient maketing of poduce stédrbefore or after haresting of
crop?
2. Wha is the major job of the mieet committeedr the fameis?

3. If there is faulty weighment of produce towem the famers should
complain.
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4. Before the farmers bring their produce in the market what are the two
major issues to be tak cae of?

5. Name the geny which has establishedutk handling units eMandi
GobindgarhMoga, and Jgraon.

6. Which form is to be pocured ly the fiirmeis from the commissiongents
after the weighment of produce?

7. Wha are different sources of mket informaion aout the pices of
different kind of i produce?

8. Wha is basis on whit the ggvemment procuement gencies quote the
prices of gricultural produce inegulaed maket?

9. Inthe case of doubtful weighment of the produce what percent of produce
is redheded for test veighment fee of cost?

10. WhichAct, gives ight to the &rmers for test veighment of the mduce?

B) Answer in 1-2 sentences:

1. Wha are different issues retmg to the &ming on whit the epett
needs to be consulted?

2. Wha points ae to be takn cae of in dhoosing the aps br
cultivation?

3.  Before biinging produce to the miaet wha major factors ae to be

examined?

4.  Wha factors should be tan cae of while disposal ofarm produce
in the maket?

5.  Wha are adrantages of disposing of the produce at timdkthandling
units/silos?

Why the supervision of the produce is imgamt in the maset?

What are adiantages of the knaledge of pices of poduce in diferent
markets?

Wha are two major functions of the miet committee?
. What is meant by grading?
10. Wha are the aslantages of taking J-&m?
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C) Answer in 5-6 sentences:
1. Write short note on public intervention in marketing.
2. Give a brief account of cooperative marketing.
3. What are advantages of grading of the produce?
4. Write a brief note on mechanical handling units.
5. What are advantages of efficient marketing of farm product?
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Chapter - 5

QUALITY CONTR OL OF SEEDS FERTILIZERS
AND INSECTICIDES

Seeds, fertilizers and insecticides are three main commaodities required
for profitable farming. Therefore, quality of these mnst be assuredf seeds &
not of good qualitythen all the hat work of doing other opetions ges in
vain. Likewise, if fertilizers ae also not of god quality then irmers cannot
obtain potential yield rm the cops. In order to @vent weedsjnsect-pests and
diseases of crops usage of good quality agrochemicals is of paramount importance.

Therefore, the Get. of India under the essential commodities act has
made cdrin lavs to ensug quality of seedsettilizers and insecticidesyhich
are gven belov:-

I Seed control order

il. Fertilizer control order

Iii. InsecticideAct

In Punjd, all these thee lavs ae implemented Y Depatment of
Agriculture, Punjablf anyone fnds these inputs of poor quality or adudtem
in these gri-inputs,then complaint can bddd/made to the Chigkgriculture
Officer of the respeate distict or to aty other oficer gpointed by the
Govemment.These diicers hiek these gri-inputs d their avn level and also
take samples of these items inautine mannerin case ay evidence of poor
quality is ound in these commoditiethen Igal action is ta&n gainst culprits
and their license of sale can also be cancelled.
1. Seed contol order :
Main pr ovisions of Seed\ct are:

(a) Right to give licenseAccording to this oder, the stéee Gavemment can
appoint aty officer as license &@iter and also decides his igatiction
area. In Punjab ste, this iight is with the Dpartment ofAgriculture.

(b) Seed inspector:Under thisAct, Govemment @points theAgriculture
Development Clicer as seed inspector and also megihis juisdiction
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and powers. Seed inspector can acquire/get any information regarding
stock of seeds, purchase of seeds, sale of seeds, etc. Seed inspector can
ched the seed shops and can als@tsékmples of seeHe can get these
samples tested from a seed testifgpfatory, can estict the sale of

seeds and can also &attocumentsaiaed with seeds into his possession.
Apatt from thd, he can also vite to the diicer concemed to cancel the
license of violator of the act.

(c) Rights of farmers: Under thisAct, rights of the &mmers ae secured Wwo
purchase the seeds, so tliacase of ayproblem, fimers can get the
compensationdr their xpenditue on seeds. If theulyer of seeds feels
tha low quality of seeds, prided to him by the seed dealeras the
main eason ér the filure of his cop, then he can alsalé written
complaint gainst the dealer to seed inspechoorder to fle a complaint
against the seed dealdre should #@ach belav given documents with
his complaint aswvedence:

Receipt/bill povided ty the dealer
Label tagged on the seed bag
Empty seed p&et/bay/container

Sample vnich was talen from puchased seed

On receving the complaint, seed inspectovestigdes the maer and if
he inds tha failure of clop was mainy due to poor quality of seedfien he
takes lgal action gainst the seed dealer

(d) Law regarding sale of seedstUnder aticle 7 of the seed acsale of
only notified seeds is alleed These seeds should be in sealeket;
containes or bgs and should va a quality lael of cetified seeds or
truthfully labeled (TL) seeds.

(e) Certtification/Attestation of SeedsProduces of seeds he full freedom
for cetification of seeds. It is theirhoice whether thg want to gt
certification for the seeds pduced by them or not.

2. Fertilizer Control Order:

Fertilizer Control Orde985 was made to enseirquality and caect
weight of etrtilizers and also to pvent sale of adulteted low quality and non
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cettified fetilizers. The implementton of this Oder is entrusted tagriculture
Officer andAgriculture Development Oficer (ADO) under the supeésion of
Director Depattment ofAgriculture. In order to selldttilizer & any place a
dealer is equired to gt license fom ChiefAgriculture Oficer of the disiict.

In order to tied the quality of értiliz ers, monitoring is donetavarious
levels according to the rules ddffilizer control act. No dealer is peitted to
sell the ettilizer, which is belav specifed standads. The competent authity
which does inspection oétftiliz er factores has also beeivgn the ight to hed
the quality of értilizers which atre supplied todmers by deales or shopkepers.

The samples ofeftilizers ae talen and sent to theettilizer testing
laboratories a@ Ludhiana and &idkot. Legal action is ta&n ajainst the companies
whose samples @found to be of poor quality or belspecifed standats and
their licenses can also be cancelled.

3. InsecticideAct:

This Act was made in 1968 and the main objedi of thisAct are to
control and monitoring of import, production, transportation and proper use of
insecticides in ater to pevent human beings and animalerfr their hamful
effects. Under thidct, Govemment of India has constituted Cexttinsecticide
Board (CIB), which gives advice or suggestions to Geemment br the
implementéion of thisAct. Cental Registration Committee made under this
Act, provides egstration for the manfactuing of gro-chemicals or insecticides
and also tyes pemission br their impot and &port. This Act has been
implemented to check adulteration and discrepancies in the insecticides.
According to thisAct, sale of insecticides kimg their expired date of use and
which are belw specifed standats is illegal. Punjib Goremment has gien the
authoity to ChiefAgriculture Oficer of respectre districts to povide license to
the dealer in ater to sell insecticiddJnder the Insecticid&ct, ADO has been
dedared as insecticide inspectdihese inspectsrdo inspection of insecticide
shops,godowns and sale centemwhich fall under their juisdiction. They take
samples of insecticides and send themlotaories at LudhianaAmritsar and
Bathinda Dr further irvestigaion. The licenses of those who defgfit theAct
are cancelled and dal action is also tan against them.
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Exercise

A) Answerin 1 -2 words:

1.

10.

Name theAct to control the quality of seeds?
Name theAct to contol the quality of éttilizers?

Name the places where laboratories for checking the quality of
fertilizers are located.

Name theAct to contol the quality of insecticides?

Who gves advice to Geemment of Indiaegarding implementaon
of insecticide act?

Name the places where laboratories to check quality of insecticides
are located?

Who gves pemission to import pesticidesdim foreign counties?
Under insecticide act who is declared as insecticide inspector?
To whom shall youife a complaint gainst a dealer o sells lov
quality fertilizer?

Name the itemdr which TL label is used?

B) Answer in 1-2 sentences:

Why the quality condl of fettilizers is important?
Why the quality contl of seeds is important?

Name the commodities related to agriculture which are included under
Essential CommoditieAct?

Name the levs which are implemented to cordrthe quality of seeds,
fertilizers and insecticides?

What are the rights of seed inspector for controlling the quality of
seeds?

Wha are the rights of a faner under seed controrder?
What evidence isequired to fle a complaint gainst dealer wo sold
low quality seeds?
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10.

Name the law for assurance of quality of fertilizers? Name the officer
of agriculture department deputed for the proper implementation of
this act?

To che the quality of insecticidesyha are the impatant actions
taken by an insecticide inspector?

Write about article-7 of seed act?

C) Answer in 5-6 sentences

1.

Why is it impottant to contol the quality of seeddettilizers and
insecticides?

How the quality of insecticides is cootted with the help of
insecticide act?

Describe theife main aticles of seed control der?

Wha are the ights tha are enjgyed by the faiTmers under seed comir
order?

Name thee products requed for the deelopment of griculture and
also gve a bref description about their quality coal?
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Chapter -6

DAIRY FARMING

With the implemention of World Trade Oganization (WD), it is
necessary to produce good quality milk economically so that demand for quality
products is more and eang is also highein Punjab, tw-third populaion is
living in rural areas and its major occuioa is ariculture. Agriculture fails to
provide the yarround emplgment. Morewoer, land holding is deeasing dg
by day. Thus,agriculture is becoming uneconomical. Hendeersification of
agriculture, along with establishment of agro-industrial units in rural areas, is
the need of the houinimal husbandry, especiglldaity farming can plg an
important role in diersification of gyriculture. It increasesdmily income and
yield of agricultural crops, improes soil ettility and provides pollution fee
enegy as gobar @s. It also soks the poblem of unemplgment and povides
employment to ®ery member of &mily as per ona stength and leoice
Involvement of &mily labour helps in increasing tharhily income It improves
social status ofdmily and povides egular income thoughout the year

1. Milk Pr oduction in Punjab

There ae about 17 lakh @es and 50 lakh diffaloes in Punja which
produce @proximately 94 lakh tonnes of milk ammlly. Punjab is one of the
leading milk producing states in the country with 937 g per day per capita
availability of milk while & countyy level, it is 291 gam. Daily milk requirement
for a healtly person is 250 gm.

India ranks 1st among the milkgutucing countes in the world. In order
to compete in the arld maket, we hare to male eforts to ,educe per unit cost
of milk production and immve quality of milk. Milk poduction can be ineased
either ly increasing number of animaldweh are alead in excess in India or
by improving the potential ofxasting dairy animals or impting exotic cows.
But the eotic animals &ce poblems of adapten to local emironment and
have moe health ppblems. Hencamprovement of genetic potential afisting
animals is the best optiomo achiee this objectie, rearing of the impved
breeds of animals and adoption of optimum management practices are the
solutions.
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2. Breed Improvement of Buffaloes and Cows

In order to increase milk production; animals must be of good breed
which is a basic necessitifor economical dayr farming, animals nust hae
the following qualities:

Quality parameter Buffalo Cow
305 days lactation milk yield (kg) 2500 4000
Peak yield (kg) 12-13 19-20
Age & first calving (months) 36 30
Service period (months) 2-4 2-4
Dry off period bebre calving (months) 2 2

For breed impovement of animals withtewve qualities, the selection of
breeding hll is very important. For selection of god quality lnlls, we have to
test them on the basis of the meniance of their prgery a large scaleln plain
areas of Punjh, for breed impovement of cws, crossbeeding with
Holsteirv-Friesian is adocaed In sub-mountain a@as,Jersey breed is usedor

this purpose because there is shortage of fodder in that area and Jersey is a short
statured breed. Holstein-Friesian gives the highest milk while Jersey has more fat

percentaye in milk. GuuAngad Der Veteinary andAnimal Sciences URersity,

Ludhiana provides semen of improved and progeny tested bulls for this purpose.
Punjab government has also chalked out a mass programme to provide semen

doses of Holstein Friesian and Jersey breed for crossbreeding of cows which will
lead to white revolution. Result of breed improvement is visible after 5-7 years
when next generation starts giving milk after calving. In order to avoid inbreeding,
keep the record of name or number of bulls and genetic potential of bulls.

Selection of Daily Animals

In Punjd, cows and laffaloes a& the major dayranimalsAlways puchase
a daiy animal after 3 timesegular milking Animal must hae thin skin, vedge
(triangular) shaped body while seeing from top, front and hind side. Udder should
not have any hard lump and it nishrink after milking. Purchase animal in

41

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

secondr third lactation and is better if animal is having a female calf.
3. Cow rearing

In India, indigenous breeds of cows are reared for milk production but
these breedsige less milk. Nw, govemment has started @ss beeding
programme for impoving milk yield of cavs.

3.1 Indigenous beeds of cais

(A) Hariana: This breed has its gin in Rohtak,Hisar Karnal and
Gurgaon disticts of Hayana. Its animals a white to light gey colour medium
size, long length and longgs. It is the best dual puose beed because os
give more milk and malesegood and sbing hullocks. Body is compact with
tight skin.Average lactaon milk yield is 1000 kilgram with dout 4% &t.

(B) Sahiwal: It is the best Indian milc breed This breed is natie of
Montgomely (Pakistan). Havever, animals ag also dund in Ferozepur, Fazilka,
Amritsar andTamtaran disticts of Punjab Body size is medium to laye; light
red to ed colour loose skin, eluminous de/lap and shdrlegs. It has shar
homs and lage udler. Bullocks ae lethagic and slav for work. Average lactdion
milk yield is 1800 kilogam with 5% &t.

(C) Red Sindhi:This breed belongs to SindhgRKistan) Animals are of
medium sizedocile and hae good milk yield Its colour is darked compact
body, loose skin and shorgle It gives an gerage milk yield of 1800 kilgram
per lactéion. Its milk has 5%dt.

(D) Tharparkar: This breed has its igin in Sindh (Rkistan),Kutch
(Gujrat), Jodhpur and Jaisalmer distis of RajasthanAnimals hae medium
size compact body, hite or geyish colour broad breheagshot legs and lage
udder Its average lactdon milk yield is 1400 kilogam. It is a dual purpose
breed.

3.2 Exotic breeds of cors

(A) Holstein-Friesian: This breed is a nave of Holland ot now, it is
dominating in almost all the courds of world. Animals of this breed arthe
heasiest and gie the highest milk yieldCows hase long bog and lage udler.

It has dark and white colour but animals with red and white colours are also
available. Average lactdon milk yield is 5500-6500 kilgram with 3.5- 4% fa

42

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

(B) Jersey: This breed belongs teedsey Island of EnglandAnimals ae
shot staured Animals hae biown to biownish red colour @wn colour) Average
milk yield is 3000-5000 kilgram with 5% &t.

Feeding of cavs

Feed mitrients for animals can bé&assifed into 4 pas i.e enegy, protein,
minerals and vitamins. Good quality feed is the basic requirement of animal for
body functions and milk pduction All animals meet their engy requirement
from carbolydrates, proteins andif. In dairy animals, 80% engy requiement
is met flom carbolydrates. Plant cellulose and starae the major sources of
carbolydrates and & supplied though bdders and concerdited feed An
awerage cw or kuffalo with 400 kg body wight equires dout 35 kg geen
fodder (Beseem|ucemng maiz,soghum and bag) for daily body maintenance
Mix 2-3 kg of whed bhusain lush geen beseem or lucere as thg contain
higher amount of moistarand protein and less amount of dnater. Milk
production and gneth requirement is met tlmugh god quality geen bdder
and balanced ration.

Concentrate (Feed)

Concentate is prgpared by mixing ceeals (gains),oilseed ca&s and bi-
product of ceeals to meet their dgifeed requementWhile feeding Iguminous
fodder i.e. beseemJuceme cowpeas, concerdre with less potein (13-15%)
is fed while feeding non-lgume bdder, protein is inceased (16-18%) in
concentate as g@ven in theTable 1:

Table 1. Composition of one quintal of concentrate mixtue

(Feed ingredients (kg) Potein b
13-15% | 16-18%

Cereals (wheat/maize/oats/bajra etc.) 45 37
Oilseed cake 22 30
Rice bran/wheat bran 30 30
Mineral mixture 2 2
Common salt 1 1

(S J
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3.4 Management of cows

i. Dry and pregnant cow: Dry off the pegnant cav 60 days bedre the
expected dee of calving Stop eding concendte feed br 5-7 days and
reduce geen bdder quantitylnfuse intea mammay antibiotic tubes in
teds to pevent mastitis after last milkingsolae the pegnant animal
from rest of herd in a clean and disinfected room. Put bedding in the
room. Dont transpotthe pegnant animal andvaid slipping of animals.
Kee the animal underl@se observ@on to pevent aly problem and
injury.

il. Management & calving: If there is delg in calving or ag other poblem,
then contact theeteiinary Doctor. Offer one licket of warm water with
50 gm of common salt after calvinGive 1 kg cookd gound whed
dalia in Y2 kg jaggery (gur) twice a day for 4 days. Milk the animal
within 2 hours of calvingAvoid complete milking of high yieldeof 2-
3 days after calving.

il Management of newly born calf: Clean the calf with clean and dry cloth.
Cut the nzal cod after legping 4 nches with a sterilied scissarDress
the naval cord 2-3 times daily with tincture of iodine or Dettol till it
sheds off. It is very necessary to feed colostrum within 2 hours of birth.
In case of deth of mothey feed varm mixture of one lite cov milk, 5
ml castor oil, 5 ml cod liver oil and one egg. Feeding of calf starter
should be started at the age of 15 days and thereafter feed succulent
green fodder dayt

V. Weaning:Always feed milk to calf andwid suking. Wean of the calf
immediately after birth from mother so that it can be easy to estimate the
exact milk poduction of the o and the calf can bed dean milk as
per the equirmentWeaning will also help inveiding injury to teats
and tansmission of infectious diseas&simals give milk easy even in
case of calf mdality.

V. Disbudding: Disbudding should be done at thgeeof 7-10 dgs in case
of buffalo calves and 15-20 ¢& in case of aw calves. It is done with red
hot iron methodAfter diskudding apply antisgtic cream on the wound
till complete healingDisbudded animals look beautifidyoid fighting,
require less space and can l@pkin loose housing system.
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Vi. Identification of calves and managementin large herds, tattooing in
ears or number can be put in k&dth rope or bain for identifcation of
calves. In heifers and adult animals, ear tags or branding with hot iron can
be done for this purpose. Prevent the attack of ticks and lice by keeping
them dean with bush or curycomb kharkhra) and in case of their
infection, use ecommended insecticidegulaly. Get the calgs
vaccinded for preention of bot and mouth diseas@gmorrhaic
septicemia, etc.

Vil. Heifer management Feed them wll for proper bog weight gin.
Heifers should hee 300 kg weight tathe age of 18 monthgVatch the
heifer for hed system athe age of oneeat

3.5 Clean milk production

Milking should be done quietly and cleanly in clean utensils. If possible,
milking should be done in apaate oom.Animals should be ashed and all
fed bebre milking in a egular mannerClean the uder with a cloth soad in a
disinfectant or Dettol or potassium permagnate. Complete the milking within 6-
8 minutes with full hand methodvoid use of thumbdr milking. Milking utensils
should be kean. If milking mabine is useduse all pecautions. &llow ted
dipping in 50% betadine and 50%y¢grin solution. Sta the milk belar 5°C
temperature till its disposal.

3.6 Cow shed

Keeping in view the pevalent d¢imatic conditions in Punja, animals
sheds should be such that animals can be tied during feeding and milking and
kept loose for est of the timeKeeg the length of shed in Eastedt diection
and if possike, malke the manger in the North.

Space equirement: Every adult animal equires 120-140 squarfeet of space
out of which 42 squaredet should be e@red and 85 squaifeet should be open
area.

Floor: One animal needs 5-7 square feet long and 4 feet wide space for standing.
For eficient drainge of water, keg slope from margy tovards gutter Floor
should be made giuccabricks and cement. It should be non-slippéiake
corrugaions in floor Open space should badk laden. Eect a boundgrwall

of 5-6 feet height around the shed.
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Roof: Rod of bricks and woodendttons is economical and comfortable. Height
of roof should be 10 feet. Put plastic sheet ondoéto prevent leakge dumg
rains.Trea the wooden ntarnal with insecticide to @vent temite atadk.

Water manger: Height of the vater man@r should be 2 feebf adult animals
and 1 éet br young cales.

Silo pit: Silo pit for silage making should be made ndwffccutter a higher
elevation than gound so thatain weter does not enter in the pit. 8iaf 20 x 12
x 5 feet is suiicient to stoe 150 quintals of gren bdder in a silo pit.

Management of cov dung: Remave the cav dung @eryday and put it in a pit

which should beway from shed Stat filling the pit from one side andogon
covering the flled pit with soil to aoid wastaye of nutrients. Use well mpared

fam yard manue for fields.Try to use &rm yard marure inRabi season because
temperature is less during this season and nutrient loss is less. If animal shed is
in the agrculture field, then mix ume with irigation weter.

Disinfection of shed: Disinfection of shed kills gemns which help in pevention

of diseases. Disinfect shed with 4% pylesolution.After 6 hous disinfection,

wash the alls, floor and equipment witHean waer. If the floor is kdcha one

then remwe one inb of top soil andeplace it with n& soil.

Summer management: Offer adequie amount of lean and feshwater for
drinking in summerGrow shad trees aound sheds. @e bdh for 3-4 times in
a dg. Install fans and coolerfor hybrid and cosil animals.
Winter management: Kegp the animals undeoof during ainy and winter
seasons. Replaceetvbedling daily especialf in calves. Gve moe enegetic
ration during etreme winter Put curtains or gurynbags on sides of sheds to
prevent animals fom ill effects of &treme cold veaher.
4. Buffalo rearing

Indian beed of liffalo is the best in the wldt Hence crossbreeding is
not possibledr genetic impovement.There ae 15 beeds of bffalo in India.
Average laction milk yield is 500 kilgram in India while in Punja it is 1500
kilogram per lactation.
4.1 Breeds of lnffalo

In Punjab, thee are only 2 popular breeds.

A. Murrah: Itis a ndive of Rohtak (Haryana). Colour of this breed is jet
blad but switch of tail mg be white. Hons ae tightly culed, nedk and
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head ag slim, lage udler and long tda.Average lactéon milk yield is
1700-1800 kilogam with 7% fa

B. Nili-Ravi: Origin of this beed is Montgmery (Pakistan). Colour islack
with white forehead white legs belov knees and white tail. It is also
known asPanj-Kaliani. Homs ae short,curled blue gfes and medium
staure Average lactdon milk yield is 1600-1800 kilogm.

4.2 Selection of bffaloes br breed improvement

Select the bffaloes on the basis of milkgufuction in frst lactaion. In
first lactaion, it should producetdeast 2000 kilgram while in succeeding
lactaions, milk production nust be more than 2500 kil@nsAge & first calving
should be 36-40 months and calving iméérshould be 15-16 months.

4.3 Feeding of uffaloes

Economical milk poduction can be &eved ly feeding @od quality
green bdder Quantity and quality of conceate dgoend on quality of iggen
fodder Sumplus lgume geen bdder can be consesd as hg while non-
leguminous geen bdder can be consaxd as silge During shortge of geen
fodder whea bhusaand other cropasidues can be used aslder

Start feeding half kilogram of concentrate feed daily and increase the
guantity gradually till it reaches the maximum limit to meet the milk production
requirement. Nutient requiement in theifst half of lactéion is moe. Feed 0.5
to 1 kg etra concentites to animals belo5 years of age as these animaksng
body weight during this period.

Special mangement points ér feeding

i. Always feed concentta bebre milking or dumg milking in equal
quantity

ii. Avoid sudden chargin concentte.
iii. Always use gound coase gains for feeding
iv. Always dhaff the fodder of Ngier baja, bajra, maiz, etc bebre feeding

v. Mix small quantity of bopped whetestraw (Turi) or other dry édder in
lush geen Igume or geen fodder towid bloat and indigestion.
vi. Feed silage after milking otherwise its unpalatable odour will appear in
milk.
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4.4 Management of calves

Proper mangement pactices should be adopted ¢wef and after bth. Pay
proper d@tention tavards nevly born calf Keep the cales in small goups in
separte ooms haing combrtable bedling. Do regular devorming. Timely
vaccindion should be done to prent them fom infectious diseases.

5. Handling of milk

I. Handling of fresh milk: In order to leg the milking paour dean,
remove the animals immediately after milkirfgtrain the milk to remee
unwanted inermaeral like stew or fodder paticles, hairs, dust,insects,
etc Strain the milk with ion, plastic siee or muslin oth. After every
straining wash the sie propely and disinfect it.This will decrease
bacterial load in milk and shelf life of milk will increase.

il. Cold storage: Milk clots if it is not propdy stored Always stoe the
milk below 5°C to hae minimum bacteial count. Milk should ead a
milk collection center within 2-3 hours especially in summer season.

iii . Utensils: Milk utensils are made of mgmetals ot avoid using ion or
copper utensils because these metals dissalmilk. This unwanted
chemical reaction produces unpalatable taste and bad odour in milk.
Always use tinned copper; galvized iron and krome or ni&el plated
milk utensils lit these a costy. Utensils made of alumium are better
cheger and duable These utensils do notfatt the quality of milk.
These can be cleaned and disinfected easily and help in maintaining good
quality of milk.

After cleaning disinfection of utensils desitys hamful patha@ens.
Utensils can be disietted ly keging on steam for 2-3 mines. Sodium and
Calcium typodhloride can also be usedrfdisinfection of utensils. Utensils
should be \ashed thorougkilafter ciemical disingéction otherwiseeasidue of
these chemicals can cause harm to quality of milk and milk products.

6. CONSERVATION OF SURPLUS GREEN FODDER

Always feed @od quality bdder br economical milk pyduction. In
July-September and MareApril, there is surplus gren bdder Conseve this
surplus green fodder as hay or silage.
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I. Hay: Harvest the surplus green fodder and keep it in the field for
1-2 days in sun. Chiat in 5-6 centimeter length and gad in 5-
6 inch thidk layer on a tean foor. Stir it well once or twice a
day. After 4-5 dgs, store the grlegume bdder in heaps or room
just like whed bhusa

. Silage: Non-legume green fodder can be conserved as silage as it
contains mag diy matter. Keegp the havested édder in feld for
1-2 dg/s. Chaf the fodder in 5-8 centimegrlength and sterthe
chaffed fodder in a 10 x 30 x 1 metsilo pit by poper pessing.
Fill the silo pit one metr dowve the gound level. Cover the illed
silo pit with polythene sheet andvas the sheet with ad. Silage
will be ready within 45 days. Feed 25-30 kg silage per animal
daily.

TRAINING

Before estélishing a daiy famm, get pioper taining of this occup#on.
Contact Deuty Director (Daiy Development) or Kishi Vigyan Kendma of
concened distict or GuuAngad Dey Veteinary andAnimal Sciences Urersity
(GADVASU), Ludhiana 6r this pupose so that one cana the benat of
loans,subsidy or otherailities.

Exercise

A) Answer in 1-2 words:

Give number of ces and hbiffaloes in Punja

Give the name of bestwdreed

How much milk is requied for a healty person day?

How much milk is pioduced l Red Sindhi?

What is the optimum dr off period of prgnant cav?

Give daily green bdder requiement for 400 kg hes cow or kuffalo?
At what age body weight of heifer is 300 kg?

© N o gk wWwDNRE

What is the &erage lactéion milk yield of Murah huffalo?
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9.

Where one should contact for dairy farming training?

10.Name the bffalo beeds in Punja

B) Answer in 1-2 sentences:

© 00 N o g bk~ wwDdPRE

Give characteristics of Sahiwal breed.

What do you know about Holstein Frisian Breed?

How a best cow can be selected?

Give management aspect of cow after calving.

Give the characteristics of a good floor in animal shed.
Whatis a concentrate?

How cow dung should be managed?

How milk utensils can be cleaned?

Give detail of management of calves.

10. Give precautions during milking.

C) Answer in 5-6 sentences:

a kr wbdh e

Write a note on management of dairy animals.
Give important tips for feeding of dairy animals.
Write a note on management of fresh milk.
Write a note on disbudding of calves.

Give details about purchase of a dairy animal.

Activity:
1.Visit a daiy fatm and preare a detailedeport about \arious actvities.
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Chapter -7

MILK PR ODUCTSAND THEIR MARKETING

Milk is an almost ideal and unique food for mankind. It has high nutritive
value It supplies body tilding proteins, bone-faning minerals and health-
giving vitamins and mvides enegy giving lactose (milk sugr) and fa All
these nutrients are present in an easily digestible and assimilable form and thus
malke milk an impotant food for pregnant mothes, growing children,adolescents,
adults and g#ents. Its imparance in diet becomesen more signi€ant amongst
vegetarian poputeon.

Mar keting of milk

Milk production can be an ideal&iness if assured maat and
remune tive pice ae available to the poduces. Poducers of milk and milk
productshowewer, get the maximm adrantage when thee is collectve goproat
through Co-opattive institutions. If indriduals cary out their opeations stating
from pioduction upto sales, then thare exploited by middlemen and the major
shae of piofit goes to thenThis is because the inddual producer can neither
process the milk into milk ducts nor he can takt to a distant mé&et to gt
higher price.

To sell milk as fluid milk we ha to maintain céain legal standadls
(PFA standads) for different milks eg. cav milk should hae 4% &t and 8.5%
SNF (solids notdt) and luffalo milk 6% &t and 9% SNFThe leggal standais
for other fluid milk products are as under:

Milk type Fat(%) SNF(%)
Toned milk 3.0 8.5
Double toned milk 1.5 9.0
Standardized milk 45 8.5
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Selling of milk products

It is absolutely necessary to aget the milk into diferent milk pooducts
because of theoflowing reasons:

)] to increase shelf & as shelf |& of rav milk is very less. It has to be
processed and gsened by corverting into diferent poducts to @oid
ary spoilage. Shelf life of milk pioducts is mae as compad to milk.

i) to increase pofit by corverting milk into different milk poducts.
The magin of profit increases as & in for the poduct peparation.
We can gt moe piice for khoaas compaed to milk and een moe
if we corvert thiskhoainto differentkhoa based seets.

i) to reduce blk of milk for easy handling andainspotation.
iv) to reduce transportation cost.

V) to remove the midllemen (paiculary in the sale of milk) to ha
more proit.

Vi) to involve all the &mily membes in pepastion of products to ceae
self emplyment.

Different milk products

For value adlition and higher mfitability farmers have stated poduction
of indigenous milk productsTraditional milk poducts hae a signifcant ole
in the economigcsocial and religus functions of the Indian massabout half
of the Indias total milk poduction is utilizd in the prpation of different
traditional milk products.

The products Wich could be prpared Ly the atTmers & a small scale ar
as bllows:

. Khoa

Khoais a patially detydrated whole milk pioduct pepared ky contiruous
heaing of milk in akarahi (Iron pan) and constantly stimg-cum-scapping by
using akhunti(Sciapper) till it reahes a semi-solid (doughy) g@Therafter
the pan contents eamemoved from the fre and vorked up into a solid mass
known askhoa-pd. Normall, the yield ofkhoais 200 g from one kg @omilk
and 250 g from one kgufalo milk. The shelf life okkhoacan be incgased
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keeping at low temperature and by using polythene packaging materials upto 13
days at room temperature and upto 75 days in cold storage.

[I. Paneer/Chhana(Cheese)

Paneer/Chhanas a poduct obtainedy acid cogulation of boiled hot
whole milk and subsequentainagge of whg. The common} used acids ar
lactic or citic, in both their natural andhemical brms. Nomally, the yield of
Chhanais 180 g from one kg eomilk and 250 g from one kgufalo milk.

[ll. Ghee

Gheecan be pgpared either fom kutterinakharor directly from ceam.
Since milk &t is susceptile to deteioration due to gposure to light, air and
metals,gheeshould be properly packaged immediately after its production so
as to etain its ntural flavour and mtritive value Ghee if stored under sealed
conditions in lacqued tin containes & 21°C, can be kpt for 6-12 months.
Gheewith high moistue tends to detirate faster than one with nmial moistue.

IV. Fermented milk products

i) Dahi or curd is obtained from pasteurized or boiled milk (whole
milk or skim milk) by lactic acid bacterial culture. It may be
sweet or sour

i) Lassi/butter milk can be papared from skim milk or vihhole milk
dahi. It may be salted, spiced or sweet.

Both these prducts hae to be kpt & low tempeeature till they are
consumed.

Besides bhowe products, thex ae cetain other milk poducts vihich can
also be prepared by the farmers kkeabased sweets (burfi, peda, kalakand and
gulabjamun), paneer/bhana based pduct (asgullachhana rarki), kheerrabri
and kulfi.

There are certain other milk products which are being prepared at
commecial level eg. standatized milk,toned milk,doule toned milkflavoured
milk, yoghut, cheesecondensed andaporated milk,skim milk pavder, whole
milk powder, butter, infant foods and ice elam.
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Marketing of milk products

There are certain key points which are to be kept in mind for successful
maiketing of the milk poducts to get higher pritf

i) Maintenance of lgal standats of the milk products.

i) Maintenance of ygienic conditions duing product peparation.
iii) Attractive pa&aging

iv) Labeling

v) Advertisement of the mduct

vi) Maintenance of mduct quality

Thus, the &mers can tak up such aditional milk poducts vhich can be
prepared easy, are popular in theegion,have ready marlet and ear morwe
profit. Dairy business becomes pitaible only when high magin products are
handled.

In order to povide maximum proft to producersa collectve form of
business under the banner of co-@figes is being populaed Collectively
produces can utiliz the serices of tained pofessionals and alktilities can
be ceaed for corverting milk into remunemtive pioducts and pce can be
obtained ly collectve bagain.

Besides 6llowing the traditional methodsif product prpatation, some
innovative farmers can go indr the prearation of milk products ly adopting
latest tetinology on commercial scal€he information regading pieparation
of these poducts can be obtainedm Punj® Agricultural University, Ludhiana,
Guru Angad De Vetelinary andAnimal Sciences Unersity, Ludhiana and
National Dairy Research Institute, Karijdlaryana).

Exercise
A) Answerin 1-2 words:

Wha is the yield okhoa flom cav milk?

Wha is the yield of khodrom kuffalo milk?
Wha is the yield ofpaneerfrom cov milk?
Wha is the yield of paneeirom kuffalo milk?
Write the names of fermented milk products.

o bk~ bR
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What is the fat percentage in cow milk?

What is the solids-not-fat (SNF) percentage in cow milk?
What is the fat percentage in buffalo milk?

What is the solids-not-fat (SNF) percentage in buffalo milk?
What is the fat percentage in toned milk?

B) Answer in 1- 2 sentences:

N o o s~ N PR

10.

What is the importance of milk in human diet?

Which are the nutrients present in milk?

Which milk products are being prepared on commercial scale?
What is the shelf-life okho&?

How ghee can be preserved for a long time?

What is the shelf-life of pane@r

From where the training for preparation of milk products can be
obtained?

Give the legal standards of double toned milk and standardized
milk.

How khoacan be pesered?
Which are the sweets prepared frehod?

C) Answer in 5-6 sentences:

a r wnh e

Wha are the aglantagges of selling milk ppducts?
What is method opaneerpreparation?

Write the method okhoa preparation?

What are the Igal standats for different milks?

Which are the points to be k¢in mind br successful
marketing of milk products?

Activity

Prepare khoa angpaneerfrom one kg of milk edtand note den the
weight of the product.
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Chapter -8
Poultry Farming

Poultry includes all type of birds which are reared to fulfill the economical
needs of human-beings. It lndes hicken,turkey,duds, geeseJapanese qualils,
emu, etc. In Punjab, mostly hens are reared for commercial purpose.
Breeds of hen

I. Sutlej Layer: Punjd Layer-1 and Punja Layer 2 ae two types of
this breedSutlej Layer gves dout 255-265 ggs annuajl. Average
egg vweight is 55 gm. Hen stigrlaying @gs athe aye of 160 dgs. It
is the number one bed in gg laying.

il. IBL-80 Broiler: This breed is rearedif mea purposelt atains a
body weight of 1350-1450 gm at the age of 6 weeks.

iii. White Leghorn: It is an &otic breed of |lger. Its colour is vhite and
gives white eygs. It gives 220-250@gs annuallyDue to small size,
its feed consumption is also less.

V. Rhode Island Red:lt is also an xotic breed of lger. Its colour is
red It gives dout 180 ggs anmally. Egg colour is bown. It
consumes moreéd thaWhite Leghom as it is heder in weight. It
is dual purpose breed and can be used for meat purpose also.

V. White Plymouth Rock: It is an &otic breed useddr meat purpose
Its colour is white. It consumes moeefl and yes dout 140 ggs
anrually. Its dhicks dtain a bog weight of 1 kg &the ae of two
months

Management of chicks

Always purtase chiks from an gproved and tusted hatoery. Keep
the young chi&s under broodemBrooder is a ddce which keegs the bicks
warm. Povide light for 24 hous for 6-8 weeks of ge and gve them god quality
well balanced feed.

Feeding of adult birds (Hens)

In poultry 60-70 per cenbgenditue is made orgeding of bids. Hence
profitable poulty farming dgpends on quality and cost @fdd So, gve proper
care tovards feeding of bids.
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For optimum growth and egg production, birds require about 40 feed
nutrients.These ntrients nust be gailable in requied amount in feedeiciency
of ary nutrient my lead to health and pduction elaed poblems.These éed
nutrients can be gided into 6 tasses i.e. carbohyates, poteins, &, minerals,
vitamins and \ater. Poultry feed is g@neral prepared by mixing vihed, maiz,
broken iice, rice-polishgroundnut cak, sybean cag, ish meal, limestone and
common salt, etc. Small quantity of antibiotics is also added in poultry feed.
Management of Pultry

It should be as under:

1. Shed:

Shed must be madelagher elgation. It should be wll connected with
road so thetranspot of feed eggs and poultry litter is easiRain or flood veter
should not accunlate around the shed. By bird requires 2 squareekt of
floor spaceWidth of shed should not be more than 30 feet and heigluiodf r
should be 10det. Diection of shed should be Ease®Y. If poultry bids ae
kept in cagges,then cges should be three teerPut 3-4 birds in eaccaye Make
provision of wder and €ed @iannel in font of cge Eggs comewalling in front
automaically due to slopePoultry droppings &ll on the floorTwo birds can be
kept in 15 int long and 12 inch wide ga.

2. Management of birds:

As birds do not hee svea glands and hee enoughdahers, they can
bear winter bt face dificulty in summerPlant gass and shadrees like mulbery
around sheds teduce summer &ss. Use sprinklsron the oof as thg help to
reduce shed tempaure ty 5-6°C in hot and dr summer season. Sidealls
should not be more than 1-1.5 feet high. Put wire mesh netsinot the wall.
Put a thik layer of steaw on the shed. Indreme hot \eter, spinkle water on the
birds also with spsapump. Double the umber of veterers in the shed and
chang the vater moe frequent}. Increase quantity of ptein, mineals and
vitamins in feed by 20-30%.

In winter, sometimes tempature goes devn to sub Bro which is
problematic for birds. If proper temperature is not maintained in the shed, then
one bid can ea3-5 kg more éed Put curtains on side winas. Stir the litter
twice a week.
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3. Management of poultry litter.

Always keep the litter dy. Wet litter may lead to mayndiseases and healtlopiem
in poulty. Wet litter leads to ammonia production in the shadativis poblemadic
both for birds as well as for labourers.

Training:

Get taining of poulty farming bebre stating a poulty fam. For this
pumpose contact Dputy Director (Animal Husbang), Krishi Vigyan Kendia
of concened distict or Guu Angad Des Vetelinary andAnimal Sciences
University, Ludhiana so that one caved the benatf of available loanssubsig
and otherdcilities.

Exercise

A) Answerin 1-2 words:

At what age hen stds laying eggs?

Name tvwo breeds of meatype poultry

Wha is the &erage gg weight?

Which hen gves white ggs?

How mary eggs are prduced lg Rhode Island Red aoally?
Which gas is produced in pouttitter?

Which device is used to gy hedto chicks?

What is the height of poultry shed?

What is the sie of caje for two birds?

. Whether feed consumption increases or decreases in winter
season?

© O N 0o b wDdPRE

[EEN
o

B) Answer in 1-2 sentences:

1. Whatis meant by poultry?
2. Give details of locatlesi breeds of layes.
3. CompareNhite Leghom and Rhode Island Red hens.
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Which nutrients are required for growth of birds?
Explain poultry shed.

Explain poulty man@gement in summer

What is the importance of poultry litter management?
Name the breeds reared for meat purpose.

Give details of IBL-80 breed.

10. How poultry feed is prepared?

© © N o g &

C) Answer in 5-6 sentences:

Give details of exotic poultry breeds.
Explain feed mtrients of poulty.

What is the difference in summer and winter management of
poultry?

From where poultry training can be attained?
5. Write a note on management of chicks.

Activities:
1. Visit and get kneledge @out working of a poulty fam.
2. Visit a feed &ctory and get knwledge éout working of the feed unit
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Chapter - 9

P1G, SHEEP, GOAT AND RABBIT REARING

People, engaged in agriculture, have some spare time which can be utilized
successfully in pig, sheegoa and rébit reaing to augment theiafm income

1. Piggery

Pigs eproduce &a \ery rapid pace and their mlkating is relévely
easyPig produces more miday eding less and ch@deed Hence piggery can
be adopted with smallwestment to earmole piofit.

Breeds of pig

Local indigenous beeds hee poor gowth rate and prduce lessumber
of piglets vhile exotic breeds gow a much faster ate and poduce moe rumber
of piglets.There ae mainiy two exotic breeds.

I. White Yorkshire: Main chamactes of this breed @ medium in
size, white colouy long bog and erected esrAnimals of this
breed can eagilbe eaked in PunjabThis beed is ery popular
in North India.

il. Landr ace Animals ae of white colour and ha long bog and
drooping ears. It is nive of Denmak. Its me&has lessét and
is knavn as lean mea

Tips for profitable piggery
Profitable pigyely dgpends on selection of éed selection of health

male andémale animalgptimum mangementand eficient health margement
for prevention and #ament of diseases and economical balaneed f

Female animal (s®) should be healthwith soft, plidble and tight skin,
soft hair coatpright eyes,strong legs and must ha & least 12 tets. Healthy
female comes in hedor the frst time at the ge of 5-6 months Ui maing
should be done at the age of 8-9 months or when it attains the body weight of 90
kg. One émale poduces 10-12 piglets parnfowing and gves bith twicely in
a year In order to get ma mea (pork) of good quality fom piglets,castete
them at the age of 3-4 weeks.
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Feedingof pigs

Feed of piglets should have 20-22% protein but fibre should be less than
5%. Giowing pigs should be fed oedd with 16-18% mtein.Adult animal can
be gven 2-3 kg geen bdder also. In ater to ear pigs economicgiluse leftoer
vegetdles in the marndt, hotel, restauranthostel and canteenaste sugrcane
press mud andutter milk (Lassi) Feed of pigs is ppared by mixing cereals/
grains,whed bran,rice polish,molassespilseed ca&s, fish meal,mineal
mixture, antibiotics and vitamins.

Shed

Young gowing pigs need 8 squaredt spaceln a shed of 160 squar
feet,20 young animals can beared Dry female (sw) requies 10-12 squar
feet spacelen saovs can be put in on®@om.

Shed should be comfiable, economical and tdigher elgation than
surounding. Put guardailing in the bom of sav with nevly born piglets so
tha piglets ae not cushed under their mothdrhis railing should be 10-12
inches high and 10-12 ihes avay from wall.

2. Shee/Goat rearing

When man started rearing animals for milk and meat for his requirement,
then these inaded shep and @at also.These animals can meet thaitmtional
requirement from green fodder and thus require less concentrate feed. Concentrate
feed is equired ony in case of shadage of odder Every family member can
play an importantele for successful sheeand goarearing Goa is knovn as
poor mans caw. Goat milk is ery valuable for pdients and old psons.
Breeds of goat

A. Indigenous beeds:

I Beetal: Animals of this breed ar@@ind in GudaspurAmritsar,
Tamtaran and Feyzepur disticts of Punja. Its colour is back-
brownish with white spots. It has coex forehead and long
drooping and twisted eswr Its udder is lgre Its first kidding
occurs at the age of 1 %2 years.

i. Jamnapari: Animals of this breed ofagt are very beautiful and
are found inWesten Uttar Padesh. Its colour is white and light
brown. It has light bown spots ondce and headas long, lat
and dooping eas and cowex nose It has long body and long
legs.
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B. Exotic breeds

SaanenAlpine and Boer a the &otic breeds of golawhich produce
more milk than local breeds.

Breeds of sheep

Merino and Corridale are the exotic breeds of sheep. These breeds produce
more quantity of god quality vool than local breeds. Exoticd®ds a& used for
improvement of local breeds.

Selection and management

Selection of a good goat is done on the basis of 120 days lactation milk
production. Goaamust poduce irst kidding up to thege of 2 yearsAnimal
must has high milk production and good body length, be good in eating and has
soft shinty hair coda Udder sie should be lgre and tetashould be medium in
length and pointedbfward. Gestdon period of shgeand goais 145-157 dgs.
Avoid inbreeding br breed impovement. Chang the am (male shg® and
buck goa (male) egulaty.

Animals are kpt loose in open airsheds with damp-proof flomg.
Kee the diection of shed in East-8¥t direction. Eery she@ and @a requies
about 10 square feet space while young lamb or kid requires 4 square feet of
space. Condtict 5-6 feet high boundaryaM of bricks or barbed wire aund the
shed so thisstray animals lile dags may not enter their shed. Plant the deciduous
shad trees lile mulbery, popular or dhak, etc amound the shed. Use same
concentréed feed as is used inws or luffaloes as per the reqgament. Mange
the animals in suta way tha they should gie three kidlings in two yeass.
Castrate the male at the age of 2 months for mutton purpose.

3. Ralbit rearing

Rabbits ae reaed for wool and megproduction.These animals reqar
less spaceof rearing They use eed ety efficiently. Female can becomeggmnant
at the e of 5-9 months for therét time Rabbit can pduce kitten dér 6-7
times in a year andvery time, produces 5-7 youngones (kid8yerage ge of
rabbit is 5 yeas. Rdbit fatrming can be stéed with fev animals andxg@anded
Breeds of abbit

A. Wool type: RussiarAngora, British Angora, GemanAngora.
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B. Meat type: Soviet Chinchilla, Grey Giant, Newzealand White, White
Giant.

All these beeds a& eotic. In order to incease the wol and megproduction,
selection and leding of animals is imptant.Annual wool yield of Russian,
British and GemanAngora is 215, 230 and 530 gnespectrely. Sell the meia
type animals up to theya of 3 months for getting maxium proft. At 3 months
of age, body weight of rabbitis 1-1.5 kg. Its meat is a lean hiaaing less fa

Feed

Rabbit is a single stomach animal and can be reared by feeding cereals,
pulses, lgumes, geen and drfodder carots,cabbge and kitben waste Feed
should be tyen in pellet érm to reduce espiatory problems and astae of
feed. Dry female should be fed with feed containing 12-15% protein and feed of
milking female should contain 16-20% protein.

Rabbit relish eding beseemgcowvpeasguinea gassnaier baja, spinad, green
leaves,and leaes of \egetables. There should be adegteaarangement of tean

and feesh vater & the fatTm becauseabbit consumes 10%ater of its body
weight. Concentrate feed for rabbit can be prepared by mixing wheat, maize,
bajra, rice polish,ground rut cale, meat mealminerl mixture and common
salt.An animal of 6 veeks ge can consume 100 gm akgn bdder along with

50 gm of concentrate feed.

Cages

Rabbit can be &pt in cages,rooms,nests or boxs.Wooden baes ae
made of arnous si2s lut ke in mind thathele should be adegteaarangement
of light and dainage of urine Weaned kitten a&r kept in cages.About 20
young animals can begjit in one cge Keg males anddmales sgarately. An
adult animal can beept in a cge of 2 x 2 x 1 feet s&z
Shearing of wool

Wool is reag for first cutting athe aje of 4 monthsWool length athe
time of sheang should bedeast 2 inbes. Maxinum wool yield is obtainedta
one \ear of @e One animal can pduce 500-700 gm wool anally.
Training

For training on pig she@, goa or rabbit rearing and to \ail other
beneits like loan and subsidy, contact the coneelr Dguty Director (Animal
Husbandry)Krishi Vigyan Kendia or GuruAngad Der Vetetinary andAnimal
Sciences Umersity, Ludhiana.
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Exercise

A) Answer in 1-2 words:

© N o~ ODNR

[EEN
©

Name two breeds of pig.

How many piglets can be produced by a female pig in a year?
How many times a female pig produce piglets?

How much protein should be in the feed of dry female rabbit?
What is the weight of rabbit at age of 12 weeks?

Name the breeds of goat.

Name the breeds of sheep.

Name the native place of Beetal goat.

Name the native place of Jamnapari breed.

Name the age of caation of male pigglets.

B) Answer in 1-2 sentences:

1.

© N o g Bk~ D

9.

10.

Explain the difference between indigenous and exotic breeds
of pig.

Explain about economical feeding of pigs.

What is the composition of feed of pigs?

Write the qualities of a good goat.

Name the wol and mettype breeds of kbit.

Which type of feed is likedybrabbit?

Give desaption of nest or bw used br rabbit.

How mary times abbit poduces kitten anrally and whais the
total number of kitten produced?

What is the wol yield of \various beeds of abbit?

What is the protein content in rabbit feed?
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C) Answer in 5-6 sentences:

1. What are the basic points for profitable piggery?
Give details of shed for pigs.
Write a note on sheep and goat shed.

Give composition of rabbit feed.

a k~ 0N

Give details of cages used for rabbits.
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Chapter -10

FISHERY

Fishery is an important agriculture related subsidiary occupation and is
more piofitable than griculture. Hsh can beeaed in lov lying and veter logged
areas by using cropesidues and aste of &rm animals pigs and poultryThe
following points should bedpt in mind br proitable ish faming.

1. Selection ofikh:

Rear 6 beeds ofish i.e three Indian major cas (Kdla, Rohu and Mgal)
and thee eotic caps (Common car, Silver cap and Grass cp).
2. Selection of sitedr pond:

Select tayey land for making fsh pond as it results in less segpaf
pond water. In case of light soils, pulling may be done Pond should be near to
the water souce so thawater can easyibe flled in the pond as andhen equired
If canal wder is to be used, then wimesh should be puttae mouth of inlet to
prevent enty of canivorous fsh (which ed fish) in the fsh pond.

3. Design and digging of pond:

For commecial fisher, pond sie can ary from 1 to 5 a@s. Haveer,
if land holding is less, smalsh pond can also be mad&epth of pond should
be 6-7 feet. Base of pond should be plain and sides should bg. foppalve
on the inlet or outlet pipe®f controlling the ater inflow or outfow. Make
pond prefeably in the month of Bbrualy so thatish seed can be put in Mhr
April. Make one kanalursely pond along with one acresh pond so that seed
fish can be putin to it.

4. Remwal of weeds fom old ponds:

To chedk weed gowth in old pondskeep the water level in pond &5-6
feet. for contol of weedsadopt follaving goproadies:

i. Physical gpproach: Remawe the vater from the pond and reme
the weeds with a barbed wire/chain.

il. Biological approad: Grass cgp and Siler cap fish help in
controlling mary type of weeds.
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5. Control of enemies of fish:

Carnivorous fish (Malhi, Singhara), weed fish (Shisha, Puthi Kanghi),
frogs and snads can beeamoved from old ponds with the help of net.
6. Depth of water:

Keep water level & 5-6 feet in all type of ng and old ponds throughout
the year
7. Water quality:

Water dissoled oxygen and pH¥els afect the surival and gowth rate
of fish. If water pH is belw 7, then fne gound calcium carbomnea (80-100 kg/
acre), dissoled in water should put in pond.

8. Use of manues and értiliz ers:

For regular suppy of plankton (ntural food) in nevly constucted ponds,
use imyard marure, poultty marure, biogas slury, urea and single super
phosphate. In old ponds, quantity of fertilizers and manures depend on the quantity
of plankton in the pondAlways put fetilizer in the pond 15 g& befoe putting
fingerings (seedigh).

9. Release ofifgerlings (seedish):

Put seedigh of 1-2 inbes sie @ 4000ihgerings per ace. Put the seed
fish in the réio as gven belov:

(A) Katla 20%,Rohu 30%, Migal 10%, Common car20%,Grass

carp 10% and Sikr cap 10% OR

(B) Katla 25%, Rohu 35%, Mrigal 20% and Common carp 20%.

Seed ish can be obtaineddm Collegge of Rsher, GuruAngad Des
Veteinary andAnimal Sciences URrersity, Ludhiana or Geemment héchelies.
10. Feed:

Fish feed should contain 25% protein. Soak the fine ground feed for 3-4
hours. Then malk bolls and put these inayts, baskts or plastic bgs haing
holes and should be jpe2-3 feet belw the water level.

11. Caching fish and putting fish seed:

When theish size is of markebde level (more than 500 g), then sell the
stok. Replace thisish with the same number and sameelr of ingerlings
from the nusey.
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12. Health management:

Dip the fingerlings in solution of Potassium permagnate (100 g per litre
water) to pevent diseases. Monitor thish sto& for health poblems afortnight
interval.

Training

Get taining for fish farming bebre stating fisher. Contact the conceed
District Hshery Officer; Deputy Director KrishiVigyan Kendia or GuuAngad
Dev Veterinay andAnimal Sciences Unersity, Ludhiana ér training availing
beneit of loan, subsidy or othenailable facilities.

Exercise

A) Answer in 1-2 words:

Name tvwo exotic breeds ofigh.

What should be the depth of pond?

Wha should be the pH of wer for fish rearing?
Which fettilizer can be used in wefish pond?
How mary fingerings can be put in one &
Whd is the soure of ish seed?

Name tw Indian breeds ofgh.

Wha type of soil is requéd for fish pond?

© 00 N O g bk~ wDdPRE

Wha should be the s&zof commeeial fish pond?
10.Name one caivorous fsh.

B) Answer in 1-2 sentences:

Name Indian and Exotic beds ofish.
Wha do you knav about design ofi§h pond?
Explain about the quality of ater used foriEhey.

N

What should be the ratio of different fish breeds in a pond?
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5. How weeds can be removed from fish pond?
6. Write precautions for using canal water in pond.
7. Write about enemies of fish in pond.
8. How feeding is done in pond?
9. Write about health management of fish.
10. From where fishery training can be obtained?
C) Answer in 5-6 sentences:
1. Write a note on selection of site, design and digging of fish pond.
2. How old ponds can be used for fish rearing?
3. How weeds can be removed from old ponds?
4. What type of manures and fertilizers are used in fish ponds?

5.Wha is the role of Geemment Depament of kshely andVeterinay
Uniersity in fisherly development?

Activities:
1. Visit and study the wrking of neaest fsh fam.

2. Visit the ofice of Ashely Depaitment of your district and gt tedinical
and commarial knovledge regarding fish faming.
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Chapter - 11

IMPORTANT CURRENT ISSUES IN
AGRICUL TURE

Man has been practicing farming for food and livelihood since time
immemoral. Howewver, demand ér food, shelter and lothing contirued to
increase wver time and posechallenges to human population dag the entie
cousse of cvilization. In oder to counter theséallengs,remark#éle innovations
were made  man flom time to time Wich rewolutionized faming and enlaled
it to fulfill basic needs ofwer incieasing human populan. Some of the recent
advances and hotldebated issues sicas @neticaly modified ciops,protection
of PlantVareties and Bmers’ RightsAct, Precision &rming and impact of
climate chang on Biiming ae discussed as under:-

1. Geneticaly Modified (GM) crops:

A crop which has beenaneticaly improved by transér of a neel gene
from an unelaed plant or aganism though the use of speciadid genetic
engneering tebnolagies is knavn as a geneticglimodified ciop.An important
example of sub crops is Bt cottonThe dbreviation ‘Bt’ is deived from the
name of a soil bactemm ‘Bacillus thuiengensis’ The DNA molecule i.e
hereditay maeral of this bactdum contains a speaif gene (Bt @ne) vhich
produces a gstalline potein,endotain, which is highl toxic to the bolvorms;
insect pests of cotton. Bt cotton has beereltgped as aasult of tanskr of Bt
gene from this bactemm to a normal cotton plantvhen a bollvorm feeds on
flower lud or fower or boll of a Bt cotton planthis tacic protein damges the
digestive system of the insect and kills it. In this mannetton cop gets saed
from these harmful insects without the use of imsecticidal spay. Bt cotton
was frst introduced in Punjain 2006 At presentabout 99% of the &a under
cotton is ceered under Bt cotton hylas. Initially Bollguad-1 hybrids had only
one Bt geneNow a days Bollguat-II hybrids sutt as RCH 650 BG Il and NCS
855 BG Il possess Bt genes which protect the aop from all bur types of
bollworms name}: American bolivorm, pink bollworm, spotted boiorm and
tobacco ceemillar. Piior to introduction of Bt cotton, cottonap was being
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severally damaed eery year resulting in a ery poor yield of 2 to 3 quintals of
lint per ace. After introduction of Bt cotton in Puripain 2006 the yield of lint
has signiicantly improved to @out 5 quintals per aerand use of insecticides
has also ddimed. Besides Bt cottorsereral other GM cops like biinjal, soybean,
maize and rice hae been deesloped

Possilde risks of GM crops:

Ever since intoduction of GM cops sgeral ervironment potection
organizaions, social actrists, human wellre goups andeen some scientists
have beenaising their wice ajainst GM cropsAccording to them,adoption of
such crops will hae adrerse efect on human healtleyvironment,biodiversity
of plants and species of cutied plants.Though,no substantiahédence could
be poduced in thesvour of sub aguments gt s@eral countres hae not alleved
cultivation of GM ciops.

2. Protection of PlantVarieties and Farmers’ Rights Act-2001:

India is a signatpto World Trade Oganizaion (WTO) corventions.
In order to fulfll its internaional obigations and commitment§ovemment of
India enactedProtection of PlanVarieties and Bmers’ RightsAct (PPV&FR
Act) 2001 with the aim of encoaging inn@ation in agiculture sectorFor the
effective implementaon of this act,Govemment of India estdished the
“Protection of PlanVarieties and Bmers’ RightsAuthority” on 11 November
2005.

The main objecties of this was toecanize and protect theafmelrs’ rights in
respect of their conbutions made at atime for the deelopment of ne plant
varieties and to mtect the ights of plant beedes to encourage glelopment of
new plant \arieties.
Rights protected under this act: Famers’ rights, Breedes’ rights and
researchers’ rights are protected under this act.
Farmers’ rights
e Avariety which is being taditionally cultivated andeolved ty the arers
on their felds or a landace of a arety about which fatmers possess
common knwledge can beegistered as adimelrs’ variety.

71

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

e Famesrs ae entitled to s&, use saw, re-sav, exchange, shae or sell their
farm produce including seed of protected varieties but without putting the
brand name.

Varieties which cannot be egistered:

A variety which contains any technology that is harmful to human beings
or animals or plants ifmeding terminaor tedinolagy cannot be igistered under
this act.

Duration of registration:

Initially this act povides potection br six yeas to ggneal crops and
nine yeas to tees and vines. hever protection peod may be eneved and
extended up to 15 yesifor crop \varieties and 18 gars for trees and vines.

Penalties br infring ement:

If a peson gves diferent denominton to a egisteed \arety, changs
its name and aflitess of its beeder and countrand sells it in the mket, sud an
infringement of this l& is punishable with an imgonment or ihe or both.
More information about this act can be obtained from website
www.plantauthoritygovin

3. Precision Farming:

Precision faming is a nes concept of &rming. This concet is based on
the judicious use ofarious inputs as decided and cadiied ty various scientiic
tednologies so as togathe néural resouces and enhance theoguctvity of
a ciop. For instancefettility status of soil in diferent pats of a feld is never
same If a fatmer gplies fetilizer uniformly in whole of the ield, he ma be
wasting esouces because in gamhere soil was ich, lesser amounts atilizer
was equired whereas in other p#s of the feld whee soil fetility level was
poor, higher amounts ogftilizer was neededSimilatdy, goplying other inputs
such as insecticides, weedicides and micronutrients uniformly throughout the
field without asceaining their need in diérent pats of a feld, ma/ also lead to
wastae of naural resouces andesult in compaatively low yields. In dgeloped
countres, nitogen sensagta special kind of dece is used tamd out equirement
of nitrogenous éttilizer in diferent sections of aidld. Punjd Agricultural
University (FAU) has ecommended use of leaf colouraat (LCC) for need
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based use of nitrogen fertilizer in wheat, rice and maize. Precision farming can
also pla an impotant ole in poviding need basedrigation to a crop and thus
saving precious \ater. PAU has deeloped a special instiment (Ensiometer)
for this purposeTensiometer is used to decidéen and he much irrigation
should be yen to rce cop. Gving need basedrigation to a cop not only
enhances theap pioductvity but also helps to sa precious diesel and eleicity
which is consumed in running tubells. Introduction of laser landveler is
another gample which helps in saving preciousater resouces especiallin
case of ice ciop. In deeloped countes, several other pecision aimrming
tedhnologies sua as dip irrigation, sprinkler irigation for irrigating big fams,
various types of sensgrpneumdc plantes for precise planting and global
positioning system (GPS) for acete measuegment of theiélds, Infomation
and Commnicaion Technology, Stellite Tednology, Auto steeing for plant
spacing a& deployed to maximie ciop poductvity with minimum use of niaral
resouces. In Precisiorafming, every single agicultural input is applied aight
time, in right mannerat right place and inight quantity

4. Climate change and its Impact onAgricultur e:

Climate chang due to global wamning has become a saus issue and a
hotly debated subject these day#ccording to \arious scientiic reports, the
eath has varmed dout 0.3C over the past 100ears and it is estinted tha by
the end of 2% century tempeature will further incease by laout 1.8 to 4.2C.
As a esult, the amosphee and ocean ka warmed the amounts of polar swo
and ice hae reducedsea lgel has isen and concerdfion of Greenhouseages
has increasedAs a consequencevamm days hare become wawmer and cold
days coldey rains hae become eatic and seasons Y@ started werapping
The seasonalanations hae been coverted into day vanations.

Factors responsibie for climate change:

Following factors ae responsike for global vamming and tmate
change:

e Increased conceratfion of greenhouseagses
o' Burning of fossil fuels
e Large scale defrestdion
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@ Industrialization and urbanization
@ Everincreasing human poptitan

e Unabated use of refrigerators, air conditioners and foam industry which
emit chloroflouro carbon gases

@ Excessrie use of gro-chemicals
Green House Eféct:

Some gases such as carborxiie (CQ), nitrogen xide (NQ,) chloro-
flouro carbon (CFC) and methane ((ldre the majordctors responsible for
pollution, global wvaming and tmate chang. These gses a& knavn as
Greenhouse gase$his name is deved from Green House whids made fom
a polthene sheet or glas3 his polthene sheet alNes sun rgs to enter the
green house u it does not alle infra red rgys to @ out after siking eath
surface aseflection. As a result, tempature inside geen house ineases.
These gases for a Banket type thi& layer aound the edh and taep the sun
rays inside thus leading to irease in the tempature on the edn. Excessie
use of nitrogenous fertilizers in crops leads to production of nitrogen oxide
(NO,) gas. Rice cultiation which involves cultvation of crop in continious
ponded veter also esults in poduction of methane (CH The Geen House
effect can esult in aise of tempaature to the tune of 3°€ by 2050 in India.

Impact of climate change on aricultur e

e Climate chang will affect diferent pats of the eah differently. In
some countries, it nyaadwersely afect ayricultural production and thus
food security bt in other countes, climate chang mg have positve
effect on cop productvity.

e Duration of crops, sequence of crop rotations and cultural practices of
raising cops m& change due to global waning

e Asaconsequence a$e in tempeature and moistu;, nev diseases and
insect pests nygemege in aeas Were these wre not pesent paviously
and may seriouglaffect poduction of cops.

e Climate chang mg lead to unpedictale changes in the monsoominy
season in India.
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¢ Rising night tempeture mg adversely afect cop pioductvity.

e Any increase in datempesature dumg February and Mart will have
adverse efect on vhed production in Punja.

In order to mitigte dimate cthang efects,use of solar engy,
hydro-electicity generaion and bio-engy should be encoaged and
sole dpendence orossil fuel should beeduced  minimizing \ehicular
and industrial emissions of carbonxiae and other ases.

Exercise
A) Answer in 1-2 words:

Write full form of GM.
Write full form of Bt.

=

2

3 Name the poisonous substance produced in Bt plant.

4.  Write full form of PPV and FR.

5 When PPV & FRAct was passed

6 Which instrument or implement is useat feveling of fields.

7.  Write the name of instrument which is used for judicious use of
water in padly crop.

8. How much increase in eartk’surfice tempeiture has beerecoded
during the past century?

9. Name ag two prominent geen house gases.

10. Write full name of CFC.

B) Answer in 1-2 sentences:

1. Define GM cops?

2 Differentide BG-I fom BG-Il ?

3.  Why Bt cottons remain safrom ary damae ly the bollvorms?

4 Wha is precision faming? List its benék?

5

Discuss methods which need to be adopted for judicious use and
saving of weter.
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What may be the impact of climate change on wheat crop?
Why temperature increases inside a greenhouse ?
List names of different Green House Gases.

© © N o

What was the impact of Bt cotton varieties on cotton production in
Punja.

10. List names of important techniques used in Precision Farming.

C) Answer in 5-6 sentences:

1.  Which GM crop is being cultivated in Punjab? Explain its benefits?
2.  What are the dangers and risks associated with GM crops?

3.  List objectves of PPV & FRAct. When was this act intkduced?

4 How green house gases affect the climate?

5 Discuss impact of climate change on agriculture?
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