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About this Guide

Dear Trainer,

This Trainers Manual is intended to empower preparing for the Quality Seed Grower Qualification Pack (QP).
Every Mational Oocupational [ MOS) is spread over Unit/s. Key Learning Objectives forthe NOS check the startof
the Unit/s forthat MOS. The images utilized as a part of this book are portrayed beneath. Quality Seed Grower
is in charge of Installation, Testing, Commissioning of Quality Seed Grower at agriculturist's field for better
water administration and increment in yield of product. The National Occupational Standards indicate the
measures of execution an individual must accomplish when doing a capacity in the work ernvionment,
together with the information and comprehension they have to meet that standard reliably. These word
related guidelines are appropriate both in the Indian and worldwide settings. Accordingtothese measures the
Quality Seed Grower rought not work freely, ought to be relentless and must be able to settle on operational
choices relating to his range of work. The student ought to pick up clarty of work and ought to be result
situated; The Trainee ought to likewise have the capacity to exhibit abilities to utilize different devices in the
Ouality Seed Grower. The mentorshould guideand prepare the students' inthe accompanying abilities:

«  Knowledge and Understanding: Satisfactory aperational learning and comprehension to play out the
required chore

«  Performance Criteria: Pick upthe required aptitudes through hands on preparing and play out the required
operationsinside the predetermined measures

«  Professional 5kills: Capadtytosettle onoperational choices relatingtothe rone of work

The course incorporates Trainer Guide including student handbook for the learners and coadh's aide; appraisal
guide; sessionamangement; and syllabus for you. The course material likewise incorporates a couple of blurbs
as showing helps in the classroom. The appraisal guide subtle elements the assessment systermn. As a mentor
you will assess the learners' execution and grade them in light of the assessment parameters given in the aide.
The system additionally incorporates field visit forthe students where they will watchthe method/operations
and administrations of the Quality Seed Grower. Chapter are prepared to build up the expert abilities like =
choices making, systematic and basic considering. We hope you will be able toimpart your knowledge with our
help to ma ke this program a success and up-skill the workers to the recomme nded standards.

We trustyvouwill have the capacity to conferyourinsight with ourhelp to make this program a win and up-skill
the workers tothe suggested norms.

All the best!
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Role of the Trainer

As a trainer, kee pinmind the following guidelines:
Know your job thoroughly

The Trainer ought tofirst know his/herleamers (the students) keeping in mind the end goal to guarantee their
productive contribution in the leaming procedure. Fundamentally the majority of these contemplations are
guided by the reasoning of participatory preparing, which adwocates that preparation, not at all like
instructing, is more worred with the generalimprovement of the humanidentity.

+  AsaTrainer, remembertheaccompanying rules:

* Training is not learning

+ Thetrainer needs tolearn for himselffhemself through hisfherown particul ar activityand movement

+ Thetriner canjust guide the understudy movementina waythat promptsa decent leaming background

+ Thetrainercan create reasonable situations fanded todelivera powerful leaming (curricular co-curricular
and additional curricular) experience

+ Trainees' response withthe earthis relied upontoachieveanadjustmentinconduct

+ The trainer is the key component, as on him/her depends the arranging of the learning circumstance for
accomplishing the sought result

Practice these common oourtesies

+«  Greetthe students

« Bewarmandneighborky

+ Introduce yourself

«  Ask theirnames

+ Explainthe reasonand objectives of pre paring project

*  Ask theirdesires

= Ablways make inguiries

+ Listentothenquietlyand answertheiringuiries

* Incaseyoucan't react to aninguiry say that you will hitthemup

+« Respectthe students

+« Donothang overthem, their work, or getintheir work-space

+ Donottake theirworkormove it without requesting their consent

+« Beadecentonlooker

« Offer rededication for weaker students Correct the flawed practices of learners at work before they
transforminto propensities

+ Donotcondemn

*  Showgratefulness where it is expected

+  Always say ‘please’, "thank you', and " too bad®

= Beatutor
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Responsibilities

* The trainer has a unique position and assumes a few parts. Hefshe is a go between the student and
administration.

= Thetminer has moral and lawful duties and guarantees the expert advancement as well as the prosperityof
the young. You need to counteract:

+ Discrimination as aresult of sexual orientation, race ornationality or some otherkind

*  Bullying and/or lewd behavior

= Abuseofliquor, prescription orwhatever other substance

*  Physical threatsthrough mischance, aircontamination, commaotion or risky chemicals

* Oversteppingthe student's physical limit

= You likewise need to secure that time directions or other lewful controls are not infringing— neither by you

nar bythe disciple.

— Symbols Used
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Key Learning Outcomes

After completing this session the trainees will be able to:

Discuss about the conoept of quality seed

The quality parameters which differentiate a seed from the grain.

The characteristics of various class of seeds and its production at the field.

Define the Importance of Indian seed Act and Indian Minimum seed certification standards.
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UNIT 1.1: Seed Industry In India

—Unit Objectives |©
After Completing This Session The Trainees Will Be Able To:

+ Thegradual developmentof Indian seedindustry
+ aboutthe importance of quality seedincrop production

_53? Q

Indianagrcultural was mainly de pendent on the traditional way of cultivation

+  farmers used onlyfarmsaved seed tosow the crop

+ Slowly theawamreness about the quality of a seed was understood when the farmer has sownwell cleaned
and pure seed.

Varousexpermentsand variety shown that quality seed when sown giveshigheryield

Subsequentlyimportance was given for seed quality.

More importance for agriculture was givenin five yearplan

# Indiancouncil of Ag icultural Research (ICAR)alsogave importance forquality seed

s Introduced “All India co-ordinate cropimprovement” programme

s AllIndiaco-ordinate maize improverment programme was started during.

+  Many other such programmefor cropslike sorghum, paddy etc. were started during 1972,

The aim of such programme was to release newer varieties having higher vield to Produce quality seeds of
such wvarieties and distribute them to the farmer to recommend vardous scientific methods to improve

productivity.
Other steps taken by government
Mational seed corporation (N5SC) was started in 1963 to produce and market good quality seed to farmers Tarai

Development corporation (UPST DC) was started in Uttar Pradesh state to multiply and supply good seed. Seed
certification Agencies were started in wariousstates to monitor and certify seed production.
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Agricultural universities were established at variows states who took cre of development of newer varieties
for the staterment the demand for breeder and foundation seed in the state do extension work with the local

agriculture department.

_ Ask | @R
Whether the trainees know about the functioning of seed corporations | both NSC and 55Cs)

+  |fthey are not aware explain

+  MNSCanational level seed corporation”

*  “Working for the we fare of fa mers by distributing good quality seed.

* 55Csare state level corporationsand meet the seed demandin the state concerned.

—Notes for Facilitation |[IF

+ Prepare a postergiving chronologicallythe development of Indian seedindustryand explain.
+ List the number of 55Cs established in the country and discuss with the trainees about their mle while
discussion.

Notes |E
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UNIT 1.2: India Seed Act

—Unit Objectives |©
After Completing This Session The Trainees Will Be Able To:

+ Understand the importance of Indian Seed Act in the quality seed production and to maintain the seed
standard as per the act forvarious seed quality parameters.

_53? Q

Indian seed Actwasenactedin 1966inorderto bring seed production undera legal umbrella.
Objective wastoreg ulatethe quality of the seed ma rketed

For thispurpose labelingwas made compulsory for all seeds of notified varieties.

Certified seed productionwas made mandatory.

The actensures the following

+  Speds produced must conform to the minimum seed standand

+ Spedshould be sold after propertagging

+ Regulate functioning of all agendes / dealers dealing with any notified variety

« Applicable only for the F/S and /5 for any variety notified by the government

+ Toestablishcentral seed laboratorytocarryout function entrusted under thisact.
= Tofix the minimum limitsof germination, purity

+ Toestablish seedcertifiationagenciesinvarious states.

* To establish central seed certification board

* Toappoint seed analysts and seed inspectors

—Ask | @

What is the difference between labelingand certification?
In case if you don't get acorrect answer

Explain = labeling mears giving details about seed produced by any seed producer on various quality
parameters Certification is the protess of certifying the seed as standard by the concerned seed certification

3gency.
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Notes for Facilitation | ¥

+ Prepareacharn givingthe detailsina seed label and se ed cetification tag and discuss.

— Notes |2
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UNIT 1.3: Different types / class of seed

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

+ aboutthe seed production chainand the importance ofeach class of seed.

—Say| (@&

There are 5 class of seed

*  Nucleus seed (N/5)

= Breeder seed(B/s)

* Foundationseed [Py5)

+ Certifiedseed [C/5)

s Truthfully labelled seed (T/L)

—Explain |

Mucleus seed —initial stage of seedin anyseed produdtionchain.
* Maintained bythe breeder /sdentist.
+  100% pure.

BreederSeed: (B/S)
+ Produced from Nucleus seed
*  Aspure as breeder seed, produced by breeder of ICAR or by Agricultural Universities.

Foundation seed (F/S)
* Produced from Breeder seed
*  Produced by institution like N5SC, 55Cs ce rtified by the seed certification agency.

Certified Seed (C/5)
s Produced how Foundation Seed and certified by the certifiation agency

Produced by institutions like NS C, 55Cs and by private seed grow ers.
s  Truthfully labeled seed (T/L)produced from /5.
+ Motcertified bythe agency but conformtothe seed standard as that of cetified seed.
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Ask |@

* What are the basic requirement of truthfullylabel ed seed?
*  Howitdiffers from certified seed?

Give the answer:

+ Basic requirement of T/L production

=  Meeds /S or T/l seed asthe parent seed.

* Mustbe grownasa seed adopting all produdtion techniques like roughing, etc.

+ Should be cleaned like any other dassof seed.

+ Basic difference betweena T/Land C/5 is that certified seed is produced underthe inspectionof a
» certification officer, T/ Lseed onthe other handis produced onthe riskof aseed producer.

—Notes for Facilitation |=

+  Arrange to show the breeder label [golden yellow label) white tag for F/S, blue tag for C/S and a producer
label attached with T/Lseed and read the contentineach.
*  Askthetrainees tointeract.

— Notes

|| b
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UNIT 1.4: Characteristics of Quality Seed

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

+ knowthecharacters of a quality seed. assesswhether the seed givento himis agood sead.

—Say| (@&

Good quality seed isthe cheapestinput in the production of a commercial crop one must therefore know the
characteristics of a qualityseed.

Various quality characteristic are Physical purity, Good germination, Optimum moisture content,
Uniformity both physical uniformity like colour, shape, size, weight of individual seed and genetic purity, free
from diseases and pest, true to type inexpression of character. should have vigour and growth potential when
sown. [explainall the above parameters indetail)

—Do |

+  Arrange to show samples of seed of the same variety and ask the trainees to judge the physical purity of
eachsample and list them inorderof high physical purity.

Notes for Facilitation |IF

*  Arrange a participatory discussionon the importance of qualify seed.
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UNIT 1.5: Seed Standard

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

+  knowaboutvarious seed standards.
+ Checkfor the above standards when any seedis received for sowing.

—Say| (@&

Applicable for all crops which are eligible for certification. Both field standard and seed standards are available
foreachcrop.
Various field standard
The following field standard are to be checked atvarious stages of crop growth. kolation distance fromother
varieties
Offtypes.
+ Plants whichdonot conform tothe characterof the varie ty grown.
Othervarietyplants:-
+ Diseased plants = plants affected by certain disease which become seed borne and can't be controlled
during next seed production.
+  Dbjedionable weed plants
Seed standards inthe laboratory test Purity
« Pureseed [minimum %)
* inertmatter (masimum %)
* Othercropseed [maximum) 5%
s Totalweed seed [maximum) 5
Objectionable weed
Seed (maximum Mos)
Other cropseed [maximum)
Otherdistinguishable varieties (based on Kernel colour & texture)
. Maximum Mo/Kg
- Weed seed - Nil
. germination (minimum) %
. moisture | maximum) %
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Ask |@

* Whythere are maxmumand minimum levels forvarious parameters in seed testing?

# If there is no proper answer from the trainees, explain that the maximum and minimum standards have
been fixed belowwhich or above which res pectivelywill affect the qualityof the seed concerned.

Do |/

+ Showseedsamples having other distinguishable variety and demonstrate how toidentify and se parate.

—MNotes for Facilitation |[IF

= prepare list of materials which are classified as inert matter.

Isolation dista nce recommended forvarious cropsand discuss the basic principle of fixing the same.

— Notes

|| b
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UNIT 1.6: Basic Principles in the Production of Various types / Class of Seed

Unit Objectives |@

After Completing This Session The Trainees Will Be Able To:

+ The similarity and differences in the production TS and T/ L seed production.
+ Understand the importance of natification of any variety by the government of India in respect of
seed certification.

—Say| (&

Basic principles

* Production technologyadopted forvarious classof seed Nucleus sead

=  Mucleus seedorbasicseed is the original orfirst seed of a variety

*+ Produced by breeder who developed thatvariety or by anyother recognized breeder.

Onlylimited area isplanted.

+  Multiplied and maintained by selecting individual pods [ plants and growing the seeds of individual plant /
pods.

+  Onlytrue to type progeny are selected for multipliation. Plants grownin thismethodiscalled progeny.

+ Spedsoftrue to type plants collected and used as Nudeus seed.

Breederseed

Progeny of N/fS.

* Production is directly controlled by the originating plant breeder who developed that variety or by any
designated breeder.

* Minimum seed standards are less stringent than Nucleus seed but more than the foundation seed
produced by NSCor55Cs underthe direct supervision of breeder.

+ |nspected by ateamcalled breeder seed monitoring team seedsare collected from the approved plots.

+ Breeder issues alabelindicating the germination etc. called goldenyellow label.

+ Foundationandcerified seed production technology is the same exceptthat breederseed is used for F/S
multiplication and foundation seedisused for C/S produdtion.

+ |nbothasesnobreederinvolvement for regular inspection or monitoring.

Seed plots are registered with seed certification agency.

+ BothF/s and C/s plots are ins pected by the cettification officer.

+  With the approval of the cetification officer, the seeds are harvested.

+ Lotnumberis given. there is a slight variationinthe seed standa rd between F/S and /5.
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Ask |@

Whatisthe benefit of seed certification’?

* Incase toproperanswerreceived from the trainees explain

% Third party guarantee makethe seed more acceptable.

s InaT/fLseed pack, the information given ina producer label has to be accepted by the farmer As it can't be
traced back.

+ Butin case of certification the origin of the certified seedisverified by the certification agency and can be
tracedtothe information giveninthe producer label.

+ |nspection by the certification officer and testing assures bestquality.

Do |/

+ Take thetrainees to a seed certification office and allowthem to inspect the documents frecords relating to
certification.

—Notes for Facilitation | =

+« Show the trainees the label [golden yellow]) tags both white and bluetofamiliarize the content.
+« Make a chart giving the difference between (1) nucleus seed and breeder seed (2) breeder seed and
certified seed

— Notes |
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Key Learning Outcomes

After completing this session the tminees will be able to:

s ldentify basic biological resources and other physical resources for seed producdtion.

+« Meed for an advance planning to indent the resources

+ |dentify the appropriate inputs like type of pestiddes, fertilizer in advance based on the crop
being selected.

* Plan an alternate amangement in case of delay / Mon availability of inputs from
identified resources.
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UNIT 2.1: RECAP

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

+ Recap the learning ofthe module “land and otherresources”,

—Say | (&

+  Let us revise thetopicland and other resources through a small quiz

* Heme are few chits written inside about various resources needed for seed produdtion. You need to march
them and put itinordereach category listed on the board.

—Do |/

+ Dividetheclassinto 3 or 4 groups. Make a chart on the board having 3 columns fie)

+ (Class of seed, producer, type of label/tag, used as parental seed forthe productionof.

# Jumble up the chits and distribute the chittothe group. Give them five minutes to discuss, First call for the
class of seed group. Ask the group having the chit to place it on the deskagainst the first columninthe order
of seed production chain. Read it tothe class. Mext the other groups have to arrange their chit in other
oolumn acoordingtothe detailsin the first column.

* Foreverycorrect response placed onthe desk the groupwill get 10 points. Mo point forincorrect answer.

+ |ncasethe groups are unable to respond correctly, tell them the correct answer.

+ Mote the score foreach group and announce the scores attheend of the quiz.
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Notes for Facilitation |
Prepare chit and keep it ready chat for quiz.
1. Breeder seed
2. Foundationseed
3. Breeder
4. StateseedcorporationorNSC
5. Goldenyellow label
6. Whitetag
7. Usedfor foundation seed production
B. Usedfor certified seed production
Answertothe quiz.
Class of seed Praducer Type of label or tag Used for production of
Breeder seed Breeder Golden Yellow label Foundation seed
Foundation State seed Corporation | White Tag Certified seed
J M&C

- Notes |=
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UNIT 2.2: Seed Production Cycle

—Unit Objectives |©
After Completing This Session The Trainees Will Be Able Ta:

+ |dentify problemsoils and reject them forseed production
+ Salect the appropriate imigation method.
= Workout varousinputs fresources needed forseed production and the sources foreadch input.

—Ask |@

Seed production oycle

* Whatis the difference between seed producdtion and commercial crop production.

—Say | (&

+ Seed production involves maintenance of quality as per seed standard right from sowing upto storage of
the cleanedseed. Commercial production does not include ary quality control measure at the field.

— Explain | %

Varous pointtothe considered forthe selection of land.

Howto decide the seed rate foreach crop.

Various operations to be taken in cropmaintenance.

Field Inspection andits importance in quality seed production as per seed standard
Decision onthe date of harvesting and machinery to be used forthe harvesting.

Various seed cleaning procedure.
Padkingand seed storage.
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Notes for Facilitation | ¥

« Arrange toshow the samples of seed of variouscrops and commercial grains to differentiate them.

— Notes | =
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UNIT 2.3: Land and Other Basic Resources

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

+ Select the most appropriate field for seed production.

—Say|(

Let us see about the ty pe of soil and basic resources required for seed production.

+ Fertile soil supports agood crop growth

* Specfy factors which affect soil quality.

+«  Majorproblem soils are classified as acidicand alhaline soil

+ Explainthe chemical nature of various problem soil

+ Explainhow the seed quality is affected ifproductionistaken ina problemsail.

A. Selectionof appropriate field

* Fertilesail

+ Landshouldbe leveled and fadlitate easy & properirrigation

+ Desirableirrigation and drainage

+ Sufficient sunshine

+«  Moserous disease orinsect pests espedally those forbidden by seed act [ quarantinelaw.
* 5oilshould be tested for pH

+ Should be free from soil borninsect pest and diseases.

+ Should the freefrom weed growth

* Nowoluntary plants from previous crop.
+  Hawve sufficientisolationdistance

—Do |-/

+ Take the class to anearby seed production areaand ask them to identify whether the soil is suitable forseed

production. If so forwhichcrop.
* Ask themto identity the weed plants if anyand advise them to remowve the same.
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—Do |/

+ Takethe dasstoa nearby seed production area and ask them toidentifywhether the soil issuitable for seed

production. i so forwhichcmop.
+  Ask themtoidentity the weed plants if anyand advise them to remove the same.

—Say | (&

A. About variousother basic Resources
*  Nowwe may discuss aboutother basic resourcesrequired for seed production

—Do |-/

Take the trainees toan agro service centre. Ask themtoidentify aninsecticide, a fungicde and a fertilizer from
the input availableinthe centre.

Askthem the use each ofthe aboveinputsin seed production.
(i) Basicseed requirements.
+ Toobtainthe rightclass of pood quality seed a proper classof seed hasto be sown as parental seed.
+« Breeder seed usedforfoundation seed production [F/S)
+ Foundationfeed used forcertified seed production [C/S)
* fsusedfortruthfully labeled seed production. (T/L)
(i) Irrigation

Various methods are followed in seed production based on the nature of the crop and its water
requirement.
+ floodirrigation=ex paddy
+ Controlledirrigation=through ridges and furrows forimigated and dry crop=—ex. maize.
s Sprinklerirrigation—forvegetables
s Dripimigation—forvegetable and hybrid seed production.
+  Spurce ofirdgation : Irrigation source differs depending uponthe locationtype of land / topography of land.
+ (hannelirrigation
* Tankirrigation,
= proundwateririgation
+ Deddethe crop based on the typeof watersource available.
« hedk quality ofwater beforeuse for pH, soluble lions etc.
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—Do |/

[iii) Machinery

« dentifythe sources for varnousmachineries.

+« Machineries required for

+ Land preparation

= Sowing/ planting

= interculturing

+ plant protection operation

*  harvesting

+ seedcleaning / processing

advance indent for the machinery required for your production taking into consideration the time of various
operations has to be placed withthe correct source.

V. Dtherinputs
+ Fertilizers - for basal application and for topdressing
+ biofertilizers likeazotobacter, rhizobium for seed treatment application.

V. Man Poweravailability

Ensure the availability of farm workers for manual weeding, spraying, harvesting and other operations if
needed.

Availability of semiskilled or skilled worker for seed cleaning, proce ssing packing and storage.

s Takethe studentstoany seed production plot.
+«  Askthemtoseledta crop based on the availability of all the above inputs.
+  Askthemtodraw aplanasto howtoget all the above inputs at the appropriate time.

—MNotes for Facilitation |

« Arrange to show various types of macdhineries used in seed production. Arrange to show the prototype of
drip & sprinkler irrigation.

* Show photographs of field affected by high pH, by alkaline condition. Showseed obtained froma fertile sail
and problem soil.




Notes |
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UNIT 2.4: Source of Parental Seed

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

= |ldentify the source of seed for the production planned and take appropriate action to get the pamrantal
seed from such sources

—Say|(a

* MNow we will discuss about the various class of seed to be used as a parental seed for the proposed seed
production and identify the sources.

— Explain | %

+« Dedding parental seed source is fore mostimportantinthe quality maintenance.

* Various parental seed required are

+ Breeder seedifproductionisplanned for foundation seed.

*  Foundationseed for certified seed production.

» Certified seed fortruthfullylabeled/ quality seed production.

s Approach breederin the respective institution for breederseed requirement.

» Suchindents are placed atleast 2 years in advance tothe breederthrough gowt.

+ For foundation seed contact institutions like Agriculture universities, research stations, state seed

corporationand NSC.

—Do |-/

Take the trainees to any breeder and inspect the breeder seed plot or to any seed corporation and inspect
foundation seed plot. Make the trainees to understand why breeder seed is used for F/5 production and F/S
for C/Sproduction.

Ask the trainees to check the seed pachs and note the type of label tags attached and match with the
class of seed.
« Ask them to identifythe dass of seed based orthe type of label and tag
+ Goldenyellow label for Breeder seed
+  White tagfor foundation seed.
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Notes for Facilitation | ¥

+« Arrange to show various type of label [white and blue) and tag used in seed production. Show the
content printed on each type of label and tags.

— Notes | =
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UNIT 2.5: Quantity Of Seed To Be Used

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

= A position to dedde the quantity of parental seed to be used for the production being omganised.

Say |fa

*  Now we may kearnas tohowto decide the quantity of parental seed to be used our production.

— Explain |$¢

Parental seed quantity is dedded based on

* The seed multiplication ratioof the given crop (5 MR)

+ Based on the quantity of seed to be produced.

+ Incase of seed with less germinationthanthe standard.
SMR
+ denote the numberof seed produced from single seed when sown and harvested.
* SMRdepends onthe nature of the crop.

—Do |/

+  Give the SMRof few crops like paddy, wheat and jute. Give them the seed praduction target for these crops
and the class of seed to the produced.
«  Ask themto work out the quantity of parental seed required and verify.
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-Notes |
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UNIT 2.6: Other Inputs Required For Seed Production

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

= A Position to decide about various other inputs required forthe seed production andidentify the sources
fromwhich these inputs can be obtained.

~Say | (&

Various inputs otherthan the parental seed are alsorequired for a successful production of any kind of seed.

A Manures and Fertilizers

* Required for basal appliation aswell as for topdressing
Chemicals:

* Requiredforseedtreatment

+ Insectiddeandfungicides forspraying tocontrol the pest & diseasesinthe field.
C.Data Collection

+« Colledtion of dataonvarous aspects of seed productionisutmostimportant.

+ Datahastobe collected onvarious factor related to the area where seed productionisorganized.
+«  Popularvarieties.

=  Newelyintroduced varieties

* Weather patterninthelast few seasons.

* recurrence of anyserious pest or disease inthat location.

s fastmoving fertilize rs & pesticides inthat location any technical advis ory in the near by cityftown.
+  Proximitytothe breeders/researchinstitution toapproach themin case any e pidemics.
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-Notes |
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UNIT 2.7: Factors Which Influence Seed Production

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

= A Position to decide about various other inputs required forthe seed production andidentify the sources
fromwhich these inputs can be obtained.

~Say | (&

Let us now discuss about various factors which affect the seed production both quality & quantity.
* The broad classifications of these factors are

« Agroclimatic

*  Agronominal

* |biotic

Agroclimatic factors

+  Optimumweathercondition facilitates good quality seed production

+ Extreme weatherlike high temperature, hot wind extreme cold, heawy rain interferes with seed production
and affects both qualityand quantity.

+ Extreme temperature cause cell damage and leads to desiccation
+  Hotwind affects pollendevelopment and fertilization.

excessrainfall = wash the pollen g minand cause rotting of the plant
due toexcesssoil moisture
high humidity - encourage insect & pest damage
low humidity - affect cropgrowth and pollen activityduring
pollinationand fertilization
Biotic factor
" Insect pest Damage the crop affect the
. Disease causing fungi and bacteria growthand cause low yield
* Mimatodes & Virus alsocause deformation like crinkling, osette, and
browningetc.
Weed Plants
Agronomicfactors
«  methodof planting. Inappropriate method cause germination facture and low population.
+« Plantdensity affects total vieldif the populationisless thanthe recommended number
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Method of weeding

Manual weeding
Mechanical weeding
Chemical weed contral
Ha rvesting method
Timely operation

— Notes |E
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3. Prepare Field and Sow Seed

Unit 3.1- Recep
Unit 3.2- Criteria For Selection

Unit 3.3- Agro-Climatic Condition of theSite-Objective
Unit 3.4- Methods of Seed BedPreparation

Unit 3.5- Steps Invalved In Land Preparation

Unit 3.6- Sail Sample and Soil Testing

Unit 3.7- Soll Testing

v
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Key Learning Outcomes

After completing this session the trainees will be able to:

+ Discuss aboutvarious factorsthat may influence the selectionof land for seed production

+ Finalise various mechanical operation to be taken for seed bed preparation based on the type of

cropand nature of soil in the selected field.
+ Discuss about the advantage of varfioussowing methods

+  |dentity the most suitedimplements foryour use.
+ Demonstrate how toavoid the ill effect of climate forthe seed crop by various precautionarysteps.
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UNIT 3.1: RECAP

—Unit Objectives |©
After Completing This Session The Trainees Will Be Able Ta:

+ Recap The Learning of The Module Grow and Manage Seed

—Say Q

+  Let us revise thetopicon “collectinformation and resounces for seed production

—Do |/

+ Divide the classintod groupsand give one topic toeach group.

+ Let the groupdiscuss fors minutes and request the participant from the groupto presentthe topicstep by
steptothe dass.

* Form question foreach topic

* Landselection

+ Seedrequirement forthe seed produdtion

+  Otherinputs required for seed production

+ Factorswhichinfluence seed production

—MNotes for Facilitation

* Encourage participants
* Recall the importance of each resources during prese ntation.
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-Notes | =
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UNIT 3.2: Criteria For Selection of Land

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able Ta:

+ Sglect Land ForSeed Production.

—Say Q

Selection of land for seed produdtion hasto be based onvarious factors.

Fertile soil, assuredirrigation system and good drainage properly leveled land
*  Soiltexture

*  Soilstructure

= Suitabilitytothe crop being multiplied

= Intensity and duration of light

+  Temperature fluctuation

= Rainfall and climate

# Influence of pest and disease

* Easyapproach

+ Isolation distance required from other crops

Ask|@

Whatisthe ideal soil for production of maize hybrid seed?

—Say | (@

+ Theideal soil is the loamy soil with properdrainage.
+ Maizeisthe cropwhichneeds well drained soil with good soil aeration.
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* 5ol selected forthe maize production must allow
+  Pulverization bythe implements to prepare the seed bed.

—Ask | @)

+ Whatdoyouunderstand bythe term soil structure?
+ |n case the trainees are not able to give a correct arswer, explain that soil structure refers to the
arrangement of various soil partides in agiven soil profile.

—Ask |

+« Howagood drainage helps a good seed production?
*  You may expect from thetrainees following response.
+ drainage helpsgood soil seration

=  Will not lead to stagnation of waterin the field.

+  Will not encourage growth of root not causing fungus.
* Facilitate proper growth of the cropand higheryield

G
-

—Notes
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UNIT 3.3: Agro- Climatic Condition of The Site -Objective

Unit Objectives |@

After Completing This Session The Trainees Will Be Able To:

* In a position to select area having a moderately favorable weather condition at every growth stage
particularly during the critical growth phase.

—Say Q

* Foragoodseed productiona crop variety need tobe grownin an area having a suitable photoperiodic and
temperature condition.

+ Regions ofmoderaterainfall and humidity are suita ble for seed production

+ Mostcroprequire a sunmy and dry period and a moderate temperature.

+« The requirement of weathercondition forthe seed productionvaries withthe crop

+ Forcroplike vegetable and legumes hot, dry weathercondition affects the seed setting and the yield.

+« Vegetable and legume crops  invarably require cool condition with moderate humidity to flower and
pollinate.

*  Excessive rainand dewcauses hindranee innormal pollination

+  Toohigh temperature cause desiccation of pollen grain leading to poor seed setting

# Likewise cold temperature affectsthe seed quality especially at the time of maturity of the seed.

+ Asthe cropnears maturity, heavywind and high temperature lead toshatteringof seed.

s Selectionofseedplot fareaf regionshould be such that, the agroclimatic condition mustallow a full crop
growthand higher productivity.

—Ask |

+«  What are the majortype of crops grown during winter season and explainthe reason?

Expected answers

+«  Majorwintercrops are wheat, gram, Cole vegetables, mustard, peas

+ These crops require a low temperature for the vegetative growth and for flowering and therefore grown
duringwinter
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—Do |/

« Collect the seed samples of paddy, maize, sorghum, wheat, bajra, gram, peas, cauliflower, and carrot and
askthetrainees toseparate themascold loving cropand crop grown during rainy season.

— Notes |=
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UNIT 3.4: Methods of Seed Bed Preparation

—Unit Objectives |©
After Completing This Session The Trainees Will Be Able Ta:

+ ina position toidentify the properseed bed forthe seed production allotted to them.

—Say Q

Seed bed preparationis done to

+  Ensure propersowing of the seed at the appropriate depth.

+ Topromote good germination of the seed sown and encourage vigorous growth of the seedling .
+ Toincorporate the fertilizer applied tothe sail before sowing

+  Toimprove the physical condition of the soil

+  Tocontrol the soil borne pest and disea ses.

+«  Tocontrol weed plants andvoluntarycrop plants.

—Ask| @

How toprepare the land for sowing?

+«  Prepare the land to fine tithe by deep ploughing 3-4times

+  Followthis operationwith harrowing

= Attend leveling if required.

* Ensure thatthe fieldis free fromweeds.

+ |ncase theseed issmallerthe filed pre paration should be finer

= Seed bed may be either raised bed or ridges and furrow or simply leveled field based on the crop to be

SO
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—Notes for Facilitation |IF

Arrange toshow photographs of afield before ploughing and the condition of the same land after ploughing
and harrowing .
+ Showthe photographof various seed bed like raised bed, ridgesand furrows.

+ Stepsinvolvedinland preparation:

Notes |=
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UNIT 3.5: Steps Involved In Land Preparation

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

* aposition tounderstand the variouws steps in land preparation.

There are various steps in the land preparation (i.e) primary tillage or primary ploughing and secondary
ploughing or secondarytillage.

+ There arevarioussteps inthe primary tillage. These steps are followed based on thenature of soil.

+ Deeptillage
* Sub soiling
* Yearroundtillage

Deep tillage

+«  Mormally done during summer
* Improves soil structure and soil moisture.

« Deeptillage required for sowing deep moted crops
+ Moderate tillage required for shallow rooted crop

Sub soiling

+ [Doneto breakthe hard panbelowthe top soil without disturbing the top laver
+ Breaking hard pan like silt pan or iron pan fadlitatesdeep root growth.

Yearroundtillage

+ Tillage operation camied outthmughout the vear,

« Done toavoidweedgrowth.

+ Mormally carriedoutindryfarming region.

+ Facilitates percolationof minwaterintothe soil and easyland preparation.
+ Warious equipmentare usedforland preparation.

Deep tillage

= Discplough
+  Mould board plough
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—Do |/

Take the student to a nearby seed production plot where land preparation is in progress and show them the
methods of preparation [eg.) rough ploug hing and sub soiling

Notes for Facilitation |IF

« Arrange to show photo graphs of various implements used for land preparation.

—Notes | =
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UNIT 3.6: Soil Sampling and Soil Testing

Unit Objectives |@

After Completing This Session The Trainees Will Be Able To:

* ina position tounderstand the importanos \of fe rility status of the soil in the seed production plotand the
procedure to be adopted forsoil sampling.

Say | (&

Soilis an important componentinthe seed production program.

» The quality of the seed produced depends mainly on the nature of the soil and its fertility status.

+ 5pil used for the seed production should contain all the nutrients required for crop growth not only in
signifiant quantity but alsointhe available form.

+  The availabilityof various nutrient is called fertility status of the sail.

* |ncase any nutrientis either not available or available intraces it should be supplemented tothe soil.

+  The nutrients are mainly grouped as primary nutrient and ansecondary nutrient

+  Some nutrients are requiredin traces which are called minornutrients

* Toknow the fertility statusof the soil, the soil should be tested for various nutrients.

* Propersampling ofthe soil for testing is an essential part of the soil testing.

+ Discplough

*  Mould board plough

Soil sampling

+ Spiltestand theirinterpretation based onthe soil test result is most important.

+ Collection of soil followingthe right procedure amust

+ Time of soil sampling depends onthe type of land selected

+  |ncase of uncultivated land which is brought forcultivation, sampling should be done before taking upany
operation like leveling.

« Apply any amendment like lime if advised well before sampling so that the pH of the soil to be tested is
stabilized.

* Incase of any establis hed area, take sample at any ime.

« ifanyabnomal growthisexhibited bythe crop during cultivation, take sampleimmediately fortesting.
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Drawd of sample

+ Sample should betrue represe ntative of the soil to be tested

+  Traverse the field before taking sample.

«  Any variation in colour, soil texture crop management, cropping pattem need to be considered before
testing.

+ Divide the fieldinto different portion.

+«  Mumberof portiondependsuponthe area of the field.

* Example -4-portion forone acre of land to be tested.

+ Toolsusedforsoilsampling;  soiltube, an augurorpickaxe

Explain:

+ Spil sampling has to be done from a depth uptowhichthe plants drawitsnutrients normalhy.

s Sampling has to be done either by using an  augurorsoil tube some time make W' shape cutusingspade or
pickaxe

+  Thorough mixing the sampleinessential.

+ Explain how todivide the soil collected into 4 equal partsand finally seledt the properone for testing.

Ask (@)

* Where to send the samplefor testing?
+ The obvious answerwill be toa soil testing laboratory.

Say| (&

+« The sample has to be sent along with sample information sheet giving the details of test required to be
done.

—Do |-/

+ Takethe tmineestoa seed production field and demonstratethe procedureof sampling
+  Askthem to traverse the field and select a suitable spot for sampling and ask them on what basis the spot
wasselected for sampling.
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—Notes for Facilitation |IF

* Arrange to showthemvarious toolsused for soil sampling
+« Showthemacopyof the information sheetto be sentwith the soil sample.
+  Showthema soil sample whichisprepared for submission tothe testing lab.

— Notes |=
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UNIT 3.7: Soil testing

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

+ Parameters for which the soil is tested and decides the type and quantity of fertilizer to be used to
compensate the nutrient defidency.

—Do |/

Take the trmineesto asoil testinglaboratoryand show them the procedure adopted for soil testing.

* Receivingthe soilsample

+  Allotmentof labtest number

« Analysis for primary nutrients

+ testingfor secondary nutrients

* Procedure adopted for micro nutrient analysis ifany requested.

— Demonstrate |iZ)

« Testing pH showthe use of pHmeter totestthe part.

+  Testing electrical conductivity

*  Howtounderta ke testing forany specific nutrient requested by the farmer.
+ Showwvarious types of reagents used for soil testing

—Say| (&

There are specific standardized procedures totest the soil sample.

s Testing isnormallydone for

« soilpH

+ Total available salts (whichisnothing but e lectrical conductivity)
+ inoaniccarbon

«  Asailable phosphorous
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*  Awvailable potassium

+ There are standardized procedures specificfor aparticulararea.

+« Sometime special test for micro nutrients based on the deficiency symptom on any other problem isalso
done.

— Ask | =R
What is the expedted outcome fromthe soil test?

*  |ncasethetrainees are notable togive aproperanswerexplaintothem

+  [tgivesthe actual nutrient status ofthe soil

* Results from the tests are interpreted and the soil is dassified as low, medium and high fertile soil for
various nutrients.

+ Basedonthe result, fertilize r recommendation is made tothe farmer.

Notes for Facilitation (=

« Arrange to exhibit, a copy of the test result obtained from the soil testing laboratory.
* Arrange to showa “rating sheet forthe soil test data” obtain from the laboratory.

—Notes | =
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4. Grow and Manage Seed Crop

Unit 4.1-Recap
Unit 4.2 -Various Methods of Sowing and Seed Crop Management

Unit 4.3 - Factors Which Affect The Quality of Seed

Unit 4.4 - Field Inspection and Its Relevance to Quality

Unit 4.5 - Pest and Disease Management

Unit 4.6 - Fleld Inspection and Its Relevance to Quality

Unit 4.7-Managementof Pest and Diseases andBasic Principles of Control
Unit 4.8 -Weed Management and its Control In Seed Crop
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Key Learning Outcomes

After completing this session the tminees will be able to:

+ Compare the advantages of various methods of sowing to select the suitable method based on
seedsize.

+ |dentify anof type froma nomal plantinany seed production plot.

+ Analyse the basic principle inwvohleed in keeping isolation distance inthe seed production.

+ Discuss about the role of seed certification officerinseed quality maintenance.

+ Thedifference between a nomal weed plantand an obnoxicusweed.

* Discuss about seed borndisease its effect on seed certification.
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UNIT 4.1: Recap

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

+ Revisitthe materials learnedin the previous module “Growand manage seed crop”

—Do |/

Ask the participant how the weed plantsaffect the quality of seed.

+  Alsoask themtoexplainthe best measure to control weed plants.

+ write onthe poster /black board about warious methods of insect pest control based on type of feeding
+  Make chits writtenwith various pests grouped based on type of feeding

+ Divide the participants in toas many groups as these are typesof irsect giveninthe chit.

+ Mixthechitandask participantinone grouptopickonechit

+  Allowhimtodiscusswithin his group

+ Thenaskhimto come with an answer as givenin the black board.

« |fthe answeris notcorrect explainthe groupthe corredt answer.

Pestiobe listed on the black board control measure

+ Leafeating pest sprayinga contactinsectidde
+ Borers like stem borer, spraying asystemicinsecticide
+ Storageinsect pest|Bruchids) seed treatment with insecticide™

«  Spraying withmalathion
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MNotes

-
-
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UNIT 4.2: Various Methods of Sowing and Seed Crop Management

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

* aposition to understand about different sowing methods and select the right method for sowing based on
the cropselected forseed production.

—Do |/

Various methods of sowingis adopted
Method selected for any production is based on the nature of crop, size of seed and its growth habit. (Give
example)

Majoraimsof adoptinga particular sowing methodis to
+  Maintainspacing between plantsand rows

+ Control the quantity of seed used forsowing/ unitarea
+ Achieve anuniform sowingdepth

—Say | (@

Take the trainees to a nearby plot and askthemtoattend sowing using various methods may be dibbling and
drilling.

Board casting

= Ageold method

+« Spedsare broadcasted overthe field prepared forsowing

+«  Usedmostlyfor smaller seeds

*  Less expensive, but uniformityingerminationisnotcheeked.

Dribbling
*  Sowingthe seed manually inrowwith desired space
s Explainthe advantage and disadvantage of this method.
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Drilling

+ Drilling the seedin lineis done by machine called seed drill.

+ Facilitates uniform depth and proper spacing.
+ Explainthe merits and demeritsof this method.

Planting

+ Seedisplacedinthe soil by machine atrequired depth
+ used forseeds ofbigger size like maize.

Transplanting

+ Spedlingsare removed from the nurseryand plantedinthemainfield.

+ Adoptedin case of crop inwhich taking care ofthe germinating seed overa large area is difficult.
* Seedlingsgrowninsmallerareaand grown.

+  Transplanted atthe optimum g rowth ofthe seedlings

—Say Q

Board casting

+  Ageold method

+ Speadsare broadcasted overthe field prepared forsowing

+«  Usedmastlyfor smaller seeds

+  Less expensive, but uniformityingerminationisnotcheeked.

Dribbling
+«  Sowingthe seed manually in rowwith desired space
+ Explainthe advantage and disadvantage of this method.

Drilling

« Drilling the seedin line is done by machine called seed drill.
+ Facilitates uniformdepthand properspacing.
+ Explainthe merits and demeritsof this method.
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Planting:

Seedisplacedinthe soil by machine at required depth
Usedfor seeds of biggersize like maize.

Trarsplanting

Seedling sare removed from the nurseryand plantedinthemainfield.

Adoptedin case of crop inwhich taking care ofthe germinating seed overa large area is difficult.
Seedlingsgrowninsmallerareaand grown.

Transplanted at the optimumgrowth ofthe seedlings

Some seeds require spedal type of treatment

Removal of fuzz - from seede.g. cotton

Splitting the seedintotwo hahves. ex. coriander.

Mixing sand orclay to increase the volume of sowing material for even distribution of the seed.

—Ask |

Why should we sowthe seed at anoptimum depth?
Expected answer

+  Willensure proper germination

+« Supportseedling growth due to availability of moisture

s ifsown on the soil, germinated s eads will dry due to non availability of moisturetothe growing seedlings.
What sowing method has to be adopted for the following seed?

Paddy, sorghum, maize, chillies, gingelly.

Ifthe trainees arenot able togivea properanswer. explaintothem

Paddy - Sowing nursery and trans planting
Soghum - drilling

Chillies - Mursery and transplanting

Maize - dibbling manuallyor planting

gingelly - broad astingafter mixing with sand ordrilling
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—Notes for Facilitation (=

+  Arrange to show photographsof various types of sowing / planting madhines.
* Show a photo graph which exhibit the abundant growth of weed in a seed production plot sown by
broadcasting and that of aplot sown using ridgesand furrowwith less weed infestation.

— Notes | =
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UNIT 4.3: Factors which affect the quality of seed

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

+ Understand various factors which affects the quality of the seed produced and steps to prevent them.

_53? Q

Qualityof the seedis of two types.
Physical purity /

genetic purity / quality

Physical quality is affected

a) due toadmixture of othervarieties
b) Presence of discoloured seed
c) Seeddue to agroclimaticcondition

Geneticquality is affected by
Developmental variation

Mutation

Matural crossing

Selective influence of certain diseases

Explain

+  How the mechanical admisture takes place.

+«  Useofsame seeddrill for sowing different varieties.

+  Spadsfromwvoluntary plants thatgrows along with seed crop

+ Atthethreshing floororatdrying yard.

« Useofsame storage space for different varieties.

# Harvesting / threshingusingsame machinery for different warieties'.

« |Impropercleaning ofgunny bags orany other padking material for padking the seed. Explain
+  How the mechanical admixture takes place.

+«  Useofsame seeddrill for sowing different varieties.

+  Spads fromwvoluntary plants thatgrows along with seed crop

+ Atthethreshing floor oratdrying yard.

« Useofsame storage spacefor differentvarieties.

* Harvesting / threshingusingsame machinery for different warieties'.

+ |Impropercleaning ofgunny bags orany other packingmaterial for padking the seed.
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—Ask [@

Howtoavoid such medhanical admidure.

+ The probable answer will be
+  Avoid using same place or machinery or packing material for differe ntvarieties without propercleaning
+  Attend proper mughing inthe seed fields.

—Do |/

+ Takethe trmineestoa seed production plot and ask them toidentify any rogue plant or plantsof othercrops.
= Mixseeds of twovarieties ofany crop and askthe trineestoconfirmwhether thereis any admixture.
« Geneficpurity

_Swﬂ

+ Can't be judged by nakedidentified
+ Canbeidentified whenthe seedis sown and the crop starts exhibiting various characters.
+ Canbeidentified from the variationin the genetic compaosition of the crop
Explain
« Developmental variation is caused due to continuously growing a variety atvarious location or season
or in different soil with varied fertility.
Mutation
* sudden heritable change
* Causeddue tonatural factors
= Or by various agents clled mutant
# These changes lead to variation in seed quality and character and affect uniformity of crop in the next
generation.
Matural crossing also cause genetic variation leading to quality variation deterioration
= Explain what is natural crossing
+ Certaindiseases like virus and smut etc cause deformation of seed resulting genetic deterioration.
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—Ask [@

Whatis a genetic variation?

+ |ncasethe trainees are not able toexplain properly
+ Tell that change in the genetic composition of a progeny from that of the parent which is expressed in the
nextgenerationis called geneticvariation.

To suggest possible methods to prevent the seed quality loss

* |ncasethe trainees are notable to provide correct answers, explain.

* Ensure only pood quality seed as theparental seed for sowing

+ Provide properisolation distance to avoid natural crossing [give abriefidea, whatisisolation)

+ Ensure proper mughing of the seed field

* Proper plant protection measure tocontrol disease s and insects which cause penetic deterioration.
«  Avoid genetic shifts by g rowing cropinthe area more suitable.

—Notes for Facilitation |[IF

« Arrangeto show variation in the physical qualitylike colour, shape etc of the seed of same variety grown at
different soil, dimatic condition by showing photograph.

+« Show photographs of well-maintained threshing flooror drying yard and that of a badly maintained floor
having cradks with number of seed of the variety already threshed / dried. Which will act as a source of
physical admixture forthe variety to be threshed ordried.

+  Prepare achart giving the names of various crops and the isolation distance foreachcrop.

— Notes |E
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UNIT 4.4: Field Inspection and its Relevance to Quality

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

# Understand the importance of field inspection in maintaining quality at field level and the various
technical aspect of fieldirs pection.

—Say|{&

Field inspection is an essential step in checking the corformity of seed crop to the prescribed certification
standard.

Explainthe objectives of field inspection

+« Toverifythe source of seed

+ Tochedk the field condition of the seed production plot  and the neighboring fields about the presence of
off types/ Voluntary plants.

+ Tocheckisolationdistance

+ Tocheckthe presence of mgue plants or off typesinthe seed crop.

+ Tochecktheincidence of any seriousinsect ordisease whichmayaffectthe seed quality.

— Ask | @)

Whatis an offtype?

Expected answer
s  Offtypeis plants which differ significantly incharacter fromthewariety growninthefield.

—Say| (@

Field inspection has tobe done atdifferent crop stages.

# Thenumberof such inspedction depends upon the nature of the crop.
+ Seif pollinated crop = minimumof 2 inspections

+  Crosspollinated crop minimum of 2-3 minimum

# Hyhbrid seed production =4 inspections
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Salf pollinated crop

1" inspection whenthe plantis nearngtoflowering
7" inspection from the ti one of flowerngto harvesting

Cross pollinated crop
15t - beforeflowering
e - during 50% flowering
El - at maturity priorto harvesting
Hytbrid
Istinfection - before flowering
FR3™ - during flowering (to checkisolation, pollen shedder)
T - at maturity priorto harvesting

(Explain what are the characters and other as pects to be checked during every inspection given abowe)

—Ask |

What are the contaminantsto be observed during fieldinspection
suggestthis followinganswers

offtypes

* Pollenshedder

* Shedding tassel

* Inseparable other crop plants
+ Objectionable weed

* Serousdiseases.
Explaineachindetail

_ Say|{g

For a quality seed production inspection fo the crop at the stages explained above should be done and check
forthecontaminants given above.

+  Remove such contaminants and keepthe cropfree from any such contaminant
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Notes for Facilitation |5

Arrange toshow live specimen of anoff type forany particularcrop.

show photograph of a hybrid seed production plot ex. hybrid maize seed production having higher isolation
distance from a compaosite orinbred line maize plot.

— Exercise | : &8

1.Take the trainees toa seed production plot and ask themtoinspect the crop and check forthe above points.
Ask themto identify amy of ftype from the field.

Notes

(3
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UNIT 4.5: Pest and Disease Management

—Unit Objectives |©
After Completing This Session The Trainees Will Be Able Ta:

* Understand about various pest and disease that attacka seed corp.
= Decide various measure to be taken tocontrol them.

—Say|{&

+  \arousorganisms which affectthe cropare commonly called as pest.
+« Pestincludes—Insects (which affect the crop)

« Disease causing organis ms like fungi bactera, viruses etc.

« Otherorganisms like nematodes.

— Explain |

+ The attack by the insedts or diseases is mainly influenced by the seed borne nature of the fungi, bacteria,
viruses, inoculums available in the soil, wind borne nature of the fungi, bactera and by conducive weather
conditions.

Ask | @)

+ Whether Rodents / rats which affectthe cropanbe taken as a pest?
= Ifthe answeris "Yes' —Confirmit tothe trainees.

Say|f&

* |tis essential to understand the plant parts which the pest attadk so as to dedde the control measures.
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MNotes

-
-
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UNIT 4.6: Field Inspection and its Relevance to Quality

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able Ta:

+ Understand about various pestsand disease that attack a seed crop.
= Decide various measure to be taken tocontrol them.

—Say|{&

Varousorganisms which affectthe cropare commonly called as pest.
Pestincludes- insects(which affect the crop).

Diseases causing organismslike fungi bacteria, virusesetc.
Otherarganisms like nematodes.

— Explain |

+ The attack by the insedts or diseases is mainly influenced by the seed borne nature of the fungi, bacteria,

viruses, inoculums available in the soil, wind borne nature of the fungi, bactera and by conducive weather
conditions.

— Ask |&)

+  Whetherrodents /rats which affecttheseed cropcan be takenasa pest.?
+ [fthe answeris ‘yes' - confirmit to the trainees.

—Say Q

+ [tisessential tounderstand the plant parts which the pest attack soas todecide the control measures.
+ Foliage pest- affect the vegetative part like leaves.
+ Pestthatattack or bore the stem rootetc. [ stem borerand shoot borer)
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* Pestwhichattacks the ear head, podsetc. (pod borer)

* Storage pest-whichappears onfin the steed grain.

* Based on the nature of the plant part the pen attadk and the nature of feeding, this control measures are
decided.

s Liketheinsect pests, diseases also attacksvarious plant parts.

* Foliage disease, - leafspot, blast, bacterial leaf blight

+ Stemdisease - blast

+ Root rot- root rotof ground nut.

«  Wiltdisease - wilting of the plant due to blocking of xylemvessel - wilting of red gram [arhar)

« damping off - dampingoff tobacco [ normally occurs in seedling stage)

+ Certainotherdiseases deformthe plant partit attacks

+« [eg) Smut-in soghum - grains are converted into smut ball, downey mildew - in bajra. (floral parts are
converted into leaf like structure)

+ Certainviral and nematodes deform the whole plant affected by them.

+ (eg) Tomatoleaf curl virus disease (leafchangedto curled structure)

—Explain [§

+ Diseases are spread throug hvarious means.

+ Thefruiting bodiesare carried bywind [wind borne) Cercos pora leaf spot in paddy.

= Carried bythe seed obtained from the affected plant - seed borne. Kamal bunt-in wheat

+ Spores remain inthe soil and germinate and spread the dise ase (soil bome ) False smutin paddy.
«  Somedisease are pread byvectors.

= Bhindi yellowwein mosaic- (transmitted bywhite fly)

+ Boththe pestanddiseases isinfluenced by the climatic conditionsat the crops growth stage.

—Say | f&

+  Various majorclimatic factorsare

* Rainfall

= Heavyfog

= Highhumidity

= Waterstagnationinthe fields.

+  Cloudyweatheralternated with light s hower.
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Do |/

+ Use posters showing various types of symptoms of important insects and diseases and encourage the
trainee's participation in the discussion.

—Notes for Facilitation |l

+ Prepare a list of pests and diseases which affect various stages of crop growth of few important crops like
paddy, maize, wheat, gram, tomato and detail the symptoms ofeachof them.
+ Exhibit the list for discussion.

— Notes |[E
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UNIT 4.7: Management of Pest and Diseases and Basic Principles of Control

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

* Understand various methods of pest and disease control.
+ Salecting an appropriate control measures keeping in mind the extend of damage and the cost benefit
outcome.

—Say|{&

Pest and disease control aims to control the agents which cause damage to crop.

+ The prindple of pest control is to suppress the pest or disease and notto annihilate them.

+« Two relevant aspedts need tothe considered

+«  Economic injury level beyond which the damage to crop can't be allowed [ tolerated and therefore
desirable toinitiate control me asure.

Economic thresh hold level -it is the level at which control measure should be initiated to prevent increasein

the pest/disease population.

There are various methodsof pest and disease contral

Itinvohiesd aspects

1) Avoidance of pestand diseases

(2) Actual control by adopting

» Physical and mechanical methods

s Cultural methods

{3) Chemical methods

(4) Bidlogical methods.

Insect pestand disease contral

Avoidance

(&) Awoid, using seeds having insect eggsor fungal spores

(b)sanitiesthe soil and kill the livinginsects, egg mass and spores

(g} Use properseed treatment.

Cultural methods (Explain what is a cultural method)

(a) Tillage - deep ploughing to kill ege mass of insect orfruiting body of fungia

(bjUse of clean sead

(3} Application of manuresand fertilizers

+  Toregulate the growth inordertoavoidincidence of pest or disease and increase resistance.
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Luxury veg etative growth attracts both pest and diseases

(4) Crop rotation

(5) Trap cropping

(6) Inter cropping

(7) Time of planting

(8) Destruction of crop residues.

Mechanical and physical methods

Hand picking

*  Picktheinsects flaraeif accessible and kill. {eg.) Produnia lana incastor

+  Useof mechanical traps

+ ‘usedtocoollect and kill the insects like beetle

Siewing and winnowing

«  Toseparate insect pestif anyfromstored grains.

Chemicl methods

+  Useof chemicalscalledinsecticides tocontrol the insedt pest and fungicides tocontmol diseases

+ |nsecticidesare groupedeither

(a) Based an mode of entry such as stomach poison, contact poison and fumigants or

(b} based on mode of action such as physiological poison, protoplasmic poison

* Respiratory poison, and nerve poisonorbased onmode of action such as contact or systemicinsecticides

How to use the insecdticides or fungicide

*  Usedmainlyin 2 ways (a) seed treatment [b)as spray

* Seed treatment done mainly for storage pest to avoid infestation of seed during storage and for diseases
the smut, bunt

Spraying

+ Fungicides or insecticdides are selected based an the nature of the insect pest ordisease and spray liquid is
prepared asperrecommendation

+ The chemicals are sprayed either as routine spraydepending upon the intensity of incidence of pestin any
cropor the extend of growth of disease causingfungi or bacteria

+ spraying of systemicor non systemic pestidde is done depending uponthe nature of theinsect pest.

*  [e.g.)5praying of contact insecticide malathion to control rice Gandhi bug.

s Spraying of non-systemic fungicide like hitadn to control paddy leaf spot or systemic fungicide bavistin to
control wiltor root rot.

Thereame various equipment used for application of insecticides

+« Twotypesof equipments are used based onthe type ofinsecticides.

Dusters =forapplication of dust formulation

Sprayers—forapplication of liquid formul ation

+ |nboth dusters and sprayers the re are hand operated one and poweroperated one.

+ The concentration ofthe spraychemical especially liquid form de pends onthe type of sprayersused.
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—Say| (&

Biological method of control

Biological control means destruction or suppression of insect pest or diseases by another living arganisms
called natural enemies
# They are encouraged ordiss eminated by the man to control the pest ordiseases.
Matural enemies of insects include
a) Parasiticand predatoryirsect
ex: Paddy stem borer=controlled by long horned grass hopper (egg predator)
b) disease causing viruses, bacteria, fungi, protoroa
M uclear Poly hedro viruses( NPV ) =cause laral disease inpod borer
€} Parasiticnematode. lapanese beetle controlled by Meoaplactana glassier [a nematode)
d) Predatory vertebrates
There are 3 basic principle ways of biclogical control
1) Collectthe parasite or predators where theyare in abundance and release the mwhere requird.
2) Rearing undercontrolled condition and release
3) Impot from other countries and release
The natural e nemies should have following gualitie s
a) hostspecificty
b) adaptability to enviranment innew area
¢} highsearching power
d) ageressive tendency
&) shortlife cyde
f} highfecundity
g) minimum hyper parasitism

Notes

(3
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UNIT 4.8: Weed Management and Its Control In Seed Crop

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

* Understand the damages caused by variousweed in a seed production plot.
= Differentiate the weeds into abjectionable weed and normal weed plant.
+ Divide the method of control of weed tobe adopted in the seed production organized by them.

— Say | (&

Weedis an unwanted, uneconomical plant which competeswith crop plan forwater, nutrients, space and light
affecting the productivity of the crop.
Weedsare classified as
* Objectionable
+« Monobjedionable
Objectionable weeds are those the presence ofwhidh leadstorejectionof seed plot.

(3) Application of manuresand fertilizers
+ Toregulate the growth in ordertoavoidincidence of pest or disease and increase resistance.

Explain |

+ Toobtainapood quality seed, weed controlisa must.

— Ask | @)

Whatare all the ill effect of weed plants ina seed production plot

* |ncase the trainees are not able togive suitable answer, tell them the answers given below.
+ Depletes crop's environment of nutrients, water and light

* Reduces the yield

+ Interfere with agricultural operationslike spraying and increas e cost of operation.

# Contaminates the seed produced and lead toquality loss.

s Actashostforvarious pestand diseases and lead to crop loss.
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Say (g

Methods of weed control

* Various methods of weed control are available

* Cultural method

*  Physical method

* Chemical method

+ Biological control

Cultural method: Aims to prevent weed growth and its establishment by adopting variouscultural practices

+ Field preparation = tokill the weed plant, weed seed and up root deep rooted weeds.

+  Planting method

*  Seadwithout weed seed

+  Transplanting=afterdestroying all weed population by puddlingthe seedling sare transplanted

+ Plantdensity=high plant populationwhich suppress weed growth.

Irrigationand drainage

« Weed seed free channel, proper amount of water applications and promptdrainage of excessive water to
avoid weed growth.

Physical method

+« Handweeding

* Handhoeing

+  Inter cultivation

* Rougingtheweed plant

Chemical control

* Chemicals called weedicides are used.

+  Explainchemicals areclassified with 2 group based orthe molecular composition.

+ Drganic herbidde [Sulphuricacid)

* Inomganic herbicide [ Diesel oil j

+  [Take with you some more examples of above herbicide and tell the class)

« Weedicides are also classified based on the selectivity in action as selective herbicide non selective
herbicide

+ Sglective herbicide = Kills only weed plant and not crop = 2-4 0, butachlor.

Mon-selective - Kills all vegetation eitherweed orcrop plant (eg) paraquat.

Weedicides are classified base on the trans loction (i.e.) movement inthe plant system.

=  Systemic herbicdde mowve within the plant

+« pontac herbidde acts whenitcomes into contact with the plant.

*  Sytemicherbicdes are mostlyselective [eg.) 2-4-D,

+ Contact herbicides are non selective.

Weedicides are used either before the germination of the crop seed and emergence of the seedlings or after
the germination ofthe crop seed and accordingly called pre emergent and post emergent.

*  Pre-ememgent -Butochlor (inpaddy)

= Postemergent -Propanil [inwheat)
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— Ask |&=

How a weedicide act on the weed and control the weed.
Give the answer

Weedicides interfere with any one or more of the biological activity of a weed plant like photo
synthesis, or respiration or synthesis of fat/protein/ vitamins or cell division or germination or tissue
development.
Warn the trainees that using the recommended dosage of the weedicide is utmost important to achieve
properweed control.
+ Excessive dosage —maydestroycropalsoorlead toresistance development.
+  Use of proper spray equipment and use of appropriate quantity of water for duliting the weedicide is

essential

_ Ask|@

Howa weedicide act ontheweed and control the weed.
Give the answer

Weedicides interfere with any one or more of the biological activity of a weed plant like photo
synthesis, or respiration or synthesis of fat/protein/ vitamins or cell division or germination or tissue
development.
Warn the trainees that using the recommended dosage of the weedicide is utmost important to achieve
properweed control.
* Excessive dosage —maydestroycropalsoorlead toresistance development.
+« Use of proper spray equipment and use of appropriate quantity of water for duliting the weedicide is

essential

—Do |/

Conducta demonstration inthe dass

+  Show warioustypes of spraverfor s praying weedicide.

= Knapsack spray

*  Power sprayer

= ULV5prayer

Ask the class on what basis the sprayers have been named differently.
s Tellthemitisbasedonthe wolume of liquid uwed for spraying.
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— Notes for Facilitation |

+ Showthe photographs of a seed cropfieldin which the plant population is low with abundant weed g rowth.

+  Also show a field with optimum crop plant population where the weed growth is less due to higher density
of seed crop.

* Showthe containerof a systemic, nonsystermnic, pre-mergent and post emergent weedicide. Read out the
contents given on the label tofamiliarise the details of composition.

* Prepare a chartgiving names of different weedicides and classify them as systemic and non systemic, pre
emagent and postemergent, selective and nonselective.

— Notes

F
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Key Learning Outcomes

After completing this session the trainees will be able to:

« Decide the time schedule to harvest the seed crop g rown byyou
+ Discuss about the advantage of using of a cemented threshing floor to avoid admixture.
+ ldentify the propermethod of harvestingto be done for yourcrop based onthe areaplanted.

* Demonstrate the skill required for raising a hybrid seed production to fellow farmers by
attending harvesting of male and seed parent seed separately
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UNIT 5.1: Recap

—Unit Objectives |©
After Completing This Session The Trainees Will Be Able Ta:

+ Recap the learning of the previous module grow and “Manage seed crop”™

—Do |-/

+ Do arecap by putting questions on varous aspects of "Grow and manage seed
+ Divide the partidpants into 3 groups and ask question. If the answer is not comect pass on the question
to next group.

Questions may be

As what are the major factors which decide the type of sowing?.

b) List out two or 3 important factors which affect the seed quality.

c) What are the basic principles involeed in fixing the crop stage for field inspection?

d) What is an objectionable weed? Why it is called so?

&) Why the presence of certain seed borne diseases leads to rejection of the pre seed crop?.

f) List out various methods of pest control

g)What is an IPM. What are the components? Why it is considered as more emnvironment friendly?
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MNotes

-
-
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UNIT 5.2: Harvesting and Threshing the Seed Crop

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

+ Astowhen the crop has tobe harvested.
+ Decide the method of harvestingtobe done.
+ Thedifference in harvesting procedure betwesan a variety and a hybrid seed crop.

—Say Q

Seed crop has tobe harvested when the crop attains propermaturity

+ Theseedshould be neither overdried or have high moisture at the timeof harvesting.

+ Harvesting should be done eitherwhenthe crops attain physiclogical maturtyorwhen it attains harvesting
maturity.

Harvesting methods

Selectionof aproper harvestingmethod is an essential step toensure quality and reduce harvesting loss.

Harvesting method depends an

* Nature of crop

+ Areaof coptobe harvested

s Classof seed tobe harvested.

+  Mature of crop. Forcrops like paddy harvestingis done by either manually or by mechanicalby.

+  For cropslike maize, the cobs are manually harvested by hand picking

« Areaofcoptobe harested

* Wtheareatobe harestedis smaller, manuallyharvested.

+ HWtheareais larger mechanical harvesting is adopted.

* Classof the seed to be harvested

+ Breederseed=normally harvested manually due toless area and to e nsure quality.

+ Foundation andcertified seed whichis normally grown or large area =mechanical harvestingdone.
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— Ask |&=

What is called physiological maturity? i the trainees are not able to give a correct answer, tell them, that

“Physiological maturity is the stage beyond whichthere is no increase in the dry matter” whichmeans that no

maore growth.

*  How to harvest ahybrid seed plot of sorghum hybrid.

s Explain, that the male parent should be harvested first and then the female parent is harvested and seed
collected.

— Notes

F
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UNIT 5.3: Methods of Harvesting

—Unit Objectives |©
After Completing This Session The Trainees Will Be Able Ta:

*  Manual harvesting
+  Mechanical harvesting

Manual harvesting

+ isadoptedforiessarea

+  Timeconsuming

¢ labourintensive

* Leoss lossand therefore higheryield.

Mechanical Harvesting

«  Whenthe areato be harvestedismore, machine isused for harvesting.
*  The harvest macdhine is called —combine harvester.

Explainthe operatiors stepwise carried out by combine.

+« Combinescutthe plant at appropriate height along with the earhead and

+  Separatesthegrainfromthe stalk.

* Cleanitfromchaff

# Liftthe grain to the storage bin.

s Combine harvesterisused for harvesting large area.

« Timesaving

+  Save labourexpenditure

+  Howewerthereis a possibility of shatteringloss

+  Yield will be reduced and possibility of admixture if the combine is not cleaned properly.
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— Ask |&

Conductan activity in the class

Ask the trainees to assume large area of seed production plot  say 25 acre withwheat seed crop.
* Ask the trainees about the type of harvestingtobe done.

s Ack themtoexplain the harvesting step by step.

Notes for Facilitation |=

+ Arrange to show the photographs of a hare st combine inoperation ste pwise.
* Make the sessioninteractive and participative.

— Notes

iz
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UNIT 5.4: Threshing and cleaning of seed

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

+ Understand about various methods of threshing and cleaning.
+ Choose the right method of threshing for the production oganized.

+ Separating the seed /gminfromthe ear head is threshing
+ Threshing is done either immediately after harvesting or at a later stage when the moisture content of the
seedis reduced to optimum forthreshing.

Methods of threshing

*  Manual threshing
# Threshing by machine

Manualthreshing

+«  Adopted whenthequantity of cropto be threshedis less and can be used for breeder seed crop threshing.

+ There are different hand threshing methods

+ Beating the harvested crop as smallbundle orthe floor

s Spread the harvested cropor the floor beat with wioode n pallet.

* Separating the seed by spreading the produce and running the tractor over the produce of pad thresher =
with circular roller stone drawn by bullocks.

s Manual threshing

« istime consuming

= Will help toextract seed without tothreshing loss.

Mechanical threshing

+  Adopted forfastthreshing

+«  Will help to cover more areain agiven time

+«  Mechanical threshers are used.

+ Type-of threshers depends on the nature of crop.

+«  Used mostlyforthreshing of paddy, wheat, and pulses.
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—Do |/

+  Takethetrainees toanyagm -centre and s how variousthreshers.
= Mame few threshers.

+ Threshing of croplike ground nut by roller threshe rdrawn by bullocks.

—Explain |

# Threshing ispracticed only for seed which are dry.
# Butseedsinthe fruits inside the edible portion is called extraction.
+  \arousmethodsof extraction.

+  Sepoping the seed with pulp
+  Ferment the scoopedseed

+ Separate the seed by mixing with acid
+« Extractthe seedfromdryfruit.
« Dried fruits arethreshed using mechanical thresher or by beating manually.

— Do |/

Prepare a chart with 2 columns as below and ask the students tomatch the contentin 1 column with content
in2nd columns given as below.
1) Wheatseed cropgrownoverS0haland  (a) Seed Thresher

2) Breederseed plotofwheat [b)Scoopingand Fermenting
3)Harvesting of chilies (¢} Combine harvester
4)Threshing of tomato {d) manualthreshing
5)Groundseed threshing (e)beatingwith wooden pallets.
Verify the answeras below

1¢,2=-d,3-e,4=b,5-a.

Notes for Facilitation | =
« Arrange to show the prototype model of variousthreshers.
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Drying
Atthe end of this session, the trainees will be able to understand that drying is done.
« Tomaintzinthe longevityoftheseedduringstorage.
+  Tominimize attach bytheinsects during storage.
+« Tokeepthe germination andvigourofthe seedinfact

—Say|fa&

Drying isrequired when the seed is harvested with higherseed moisture
Physiological maturity denotes no further growth but the seed at this stage will have move moisture.

Drying of seeds which is harvested at the physiological maturity stage is a must. Otherwise allow the
seed to dry and attain safe moisture levelin the plantitself Howewver this may lead to shattering loss. Drying is
done to avoid the seed getting spoiled after separation from the mother plant. Each hind of seed has a safe
maoisture level.

Explaintheill effect of high seed moisture

= Ifthe moisture contentislittle higherthan safe moisture level.

» Leadtomould / fungal growth if more higher

+ Causes heating of seed due to high respiration and increase microbial activity if the moisture much more
higher

* Seedmaystart germinating, sprouting(vivipary)

—Do |/
Bring 4 seed samples of same crop seed are with safer seed mositure and the other three with increased seed
maoisture
(ex)  Paddy
1*sample 12%
2™sample »12 to 14%
3™sample »14 -18%
A"™sample »18 —up to30%
keepthe sample for 4-5 days and observe.
* Ask the studentstoobserve the change & recond.
* Harvesttodrythe seed (Methodsof drying)
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—Say| (@

Seeds are dried by 2 methods

+  Natural drying
+  Artificial Drying

ExplainMatural drying
+« Dryingthe seed under natural condition=sun drying

Wseful for seeds of smalleriots

* For seed with moderatelylessinitial moisture

# Canbedone onlyin area fregionwhere the sunshiningis proper=(tropical area)

# Butcan'tbe usedduringrainy season.

+  Drying process is show and can't be used for biggerseed lot mechanical admixtureis dryingyear—arisk.

Artifidal drying

Explainusesartificiallygenerated hotair

+ Toreduce the seed moisture.

* Heated air is used.

+«  |Imvolvestwo majorsteps

« Generating airand blowing the same run aheatertoheat the airmeant fordrying.

*  Asystematic procedure based on the calculation of the temperature of the hot airand the quantity [e.g. size
ofseed material tobe drydriedisto be adopted.

+ Seeddriesare of the following five typesof Bag drier

+  Seediskeptinbag particularly in gunnybagand the hot air blown over, the bag.

+ dryingbedis only one sadk deep,Cheapand easy

Box drier

» Instead of bag, boxwith perforated bottomisused.

« Boxes are keptonethedrierand dried one by one.

Bin Drier

+ Bins with perforated floorwidely used. Some time multiple bins used. *
+« Continuous drier.

+  Whenthe quantitytothe driedis more continuous drierisused.
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ofdrying adopted by them.

— Notes for Facilitation |l

DOrganize avisit toany seed processing plant of any reputed seed company and show them varies methods

— Notes

Uiz
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UNIT 5.5: Cleaning of Threshing Seed

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

+ Todecide the method of seed cleaning tobe used and to dedide
+  Whether pre conditioning of the seed is required before cleaning.

— Say|f&

+« Cleaning refers to separationof physicalimpurities like trash, weed seed, broken seed, mud partides etc.
& There are various methods ofcleaning as pre deaning (b) basic cleaning [c) up grades. the mw.

+«  Some time the mwseeds conditioning before deaning=called pre conditioning or pre cleaning

* Pre-cleaning —done by scalpers [ having single sieve) or rough cleaner [multiple sieves)

—Explain |

+ Scalper/ rough deaner=Remowve onlylargetrash

+  Huller Scarifier =Removeslarge trahs
+« Debearder =RRubbing the seed to make it smooth
+ pebble mill =Remowe oob webbyhairs

—Say|{a

Basiccleaning
+ Basiccleaning refers to actual cleaning and grading
* Unlike pre deaning, basiccleaning is a mustin seed cleaning.

+ Done byusinganairscreenmachine called "Air screen deaner”

+ ExplainBasic prindples of air screen deaner based on the difference inthe seed size and weight. Sometime
shape also
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How acleaning machine work ?

Aspiration =removes chaffy materal from good seedthrough aspiration Scalping seeds are dropped
through sieves but largertrash, clodsete arecarried over.

Grading = Good seed mowves over sieve and smaller particleslike broken
Seed, under sizeand shriveled seed are dropped
* Sieves are other wisecalled screens
*  \Varoustypesof screens
+« Oblong holes
+ Roundholes
+  Triangularhole
+ Wiremesh
Give examples of seed used for a bove sieves
Upgrading
+«  Motnecessaryinallcases
+  Upgradingdoneincertaincasesby the removal of s pecific contaminants or by predise size grading
The upgrading operationdepends onthe type of contaminants.
Various important equipments used forupgrading are
= Discseparators
«  CylinderSeperators
*  Gravityseparators
+ Spiral separators
= Magneticseparators
+  Vibrator separators

— Ask | &R

* Ask thetrainees to explain the procedure for deaning the seeds soooped out from the fruits with flesh like
tomato.
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—Explain | %

+« Seoopthe seedfromthe flesh. Wash and rubthem against roug h space. Ferment by keepinginwater.
s  Wachthe seed, make free frommucilage.

= Dryfor 10-12 days

* Handcleanifrequired

— Notes for Facilitation (=

* Arrange to show raw seed samples having various foreign materials and under size, broken seed and
contaminants.

+  Show the size of trashes [biggerand smaller) andvarious typesof sieves
s  Show aflowchartof seed cleaning from pre conditioning / pre deaningtograding.

— Notes

iz
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Key Learning Outcomes

After completing this sessionthe trainees will be able to:

+ Decide the optimumcrop condition for harvestingthe cropfor asafe storage of seed.

+ Discuss about the role of moisture instage of seed and the precautions to be taken to avoid such loss.

# |dentify the right storage method for any seed based on the importance of the seed and its value
irrespective of the dass of seed.

« Ableto design your seed godown keeping inmind the factors which affect the seed quality and the
environmental conditioninthe production area.

+ |dentify the ill effect of over staking of the seed bags and follow the optimum level of stacking
based on nature of seed and quality of bags.
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UNIT 6.1: Recap

Unit Objectives |@

After Completing This Session The Trainees Will Be Able To:

+ Understand about various storage methods

+ Salect the right system for storage of seed depending up on the quantity of seed to be stored It an to
maintaina storage place

+ Recall the essence of learning in the previous module.

—Do |/

+ Do a quick recap of the module “harvest and thresh the crop®

+ Discuss about the advantages of using a combine which attends harvesting and threshing
simultaneously.

+  Askthe traineeshowtoimprove the recovery of good seed during harvesting and threshing.

—Notes |2
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UNIT 6.2: Storage of Seed Starts

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

+ Understand about various storage methods

+ Salect the right system for storage of seed depending up on the quantity of seed to be stored It an to
maintaina storage place.

— Say| (&

Good storage is the basic requirement of maintaining viability and vigour of a seed.

Storage of seed starts

Even whenitis ontheplanwhen itis physiologically matured

From the time of harvest to processing and storage in aseed godown

Instorage [ware house)

Duringtransit

Inthe seed sale partandinthefarmwhere itis sown.

Ateachofthe abovestages mme should betaken to keep the seed free fromany spoilage.
There are 2 types of seed storage

+ Comventional godown

+ Airconditioned godown

—Do |

* Recall the pre requisites for the seed to be stored safely
+ should be free from any foreig n material

» Should have safe moisture level

s Packed properly in asuitable packing material
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—Say|fa

Conventional storage godowns are used forcommercial storing of seed

Air conditioned godown are used mosthy for storage of highvalue seeds like hybrid seeds, used by the research
institution to store breeder seed or any other research variety seeds.

Basic requirements of a storage godown

* Dry andcool condition

* Protection from pest damage

« Dy the seedto safe moisture before storage

+ Sanitationof the seed before storage

+  Storing only wellcleaned seed.

— Explain |

« Conventional storage

+  Site selection very much important

= Should not have high humidity

*  Provide properwventilation

s Irsulation of the ceiling wing exhawsttans

+ Storage structure should beproperly deaned and disinfected

« Anideal storage facility should satisfy the following requirements.

+  Should provide maximum protection from ground moisture, rain, insects, moulds, mdents, birds
+ Easy access forinspection, disinfection, loading, unloading, deaningand reconditioning
# Should protect grain from exce ssive moistune, and temperature

+ Shouldbeconomical




Quality Seed Grower

— Say ﬁ

Seeds are stored by twoways
s  Bulk storage = temporary and mostyfor bulkseed forshorttime.
« Bag storage-Commonky used
= (explain the merits and demerits of both the methods)
« Llistoutsome ofthe conventional storage structures
« Discuss the meritsand demerits and thesestructure.
s Some improved rural level storage structures have been developed for seed storage.
Bituman f Coal tar tins
* Nagpurbins
+  Udhaypur bins
« Bamboo bins
* Pusabin

Pusa Cubilces

+ The abowve structures are used forstoring a limited quantity of seed meant for next sowing

+ Metal bins of smaller capacity ame also used for storage of seed.

« Airconditioned stores/ Refrigiration

* Airtemperature controlled storesare used for breeder seed orany high val ue orresearch seed
+  Meantforstoringthe seed foralongtime.

+«  Temperatureis maintained as per requirement.

* In case of seed herbarum maintenance the temperature ismaintained at as low as = 2000C

—Do |/

Take the trainees toa seed store maintained by a reputed seed companyand discuss about the location, quality
ofthe building , ventilation, sanitation etc.
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UNIT 6.3: Stacking of the seeds

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

+ Understand How to stack the seedin astorage godown.
* Precautionto betaken to avoid moisture penetration into the seed sack

+ Theoptimum height of stacking the seed.

—Say|(a

+« Stadkingthe seedtoa proper heightis as important as anyother operation.
* Higherstackingmay lead tocradkingof the seed bags and subsequent spoil age.
+  Type of packing materal and size of packing decides the stackingmethod:

+ Spedshouldbe stackedina proper storage godown.

— Ask @

Ack the trainees to list out the typeof packing material used.
+ Probable answerwill be gunny bags[Jute bags)

* Polyethylene bags

= Tins

+ Ifyou don't get a full response. Tell them the various types of padkingmaterial such as jute, clothand paper
bags = moisture permeable

b) Polythene bags of smaller gauge, laminated, Jute bags, HDPE woven bags
+ whichare moisture vapourresistan
+ tTincontainer, polythene bags of higherquage, aluminimum foil which are moisture vapour=proof.

+  Aluminum pouches =highly vapour proof
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—Explain |

After giving an idea about the packing material, explain the relation between stacking beight and nature of
packing material.

Stacking
«  Momallydone upto 15-20layers
¢ [usedforgunny [Jute bags)cloth bagswhichare not slippery)

* For HDOPE wovensacs which are slippery it should be not more than 12 layver

+ for sensitive seeds like soyabean, irrespective of nature of padking material, stacking should not be more
than B- 10 layers.

Other consideration
s Stadking height should be such that allow easy spraying, inspection, samplingseed
+ should not be stacked inarea where relative humidityishigh.

+« Shouldnot bestacked on the ground / floor as it may lead to movement of moisture from the floor to seed
bags.

+ Pellets (wooden, plastic on iron) should be used.

—Do |/

+ DOrganize a fieldvisit to aseed godown new by and s how the stacking done in the store.
+ Explainthe scientific aspect of the stacking.

— Notes for Facilitation |=

* Prepare achartgiving the names of various packing material and the level of seed moisture for theseedto
bestoredineachtype of material.

s Arrangevarioustype of palletsused.
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UNIT 6.4: Factor Affecting The Quality of Stored Seed

Unit Objectives |@

After Completing This Session The Trainees Will Be Able Ta:
+ Understand about various factorswhich affect the seed during storage.

— Say| (@

There are a number offactors which affect the quality of the stored seed.

+  Physical condition of the stored seed

* Sped moisture

« Stomgetemperature

* Storage atmospheric humidity

* Insects and pests.

Storage structure

+ Packingmaterial used, padking method and size of packing storage microomganisms like fungi

—Do |/

Prepare 3 types of chits each having 4 charachers one for various seeds with moisture content, 2nd forvarious
packing material and the 3rd for suggested storage place. Divide the trainees into 3 groups and ask them

display the chits ora black board.

The black board should have 3 columns asbelow.
Typesof seed Type of Suggested
with maisture Packing STORAGE

Material Place/ method
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Ask &=

+  Ask the group having the seed type to place the chitinthe fistoolumn.

*  |nstruct the group having the type of packing material against each seed inthe 2nd ocolumn. Finally ask the
3rd group tofix for comesponding storage methodin the 3rd column.

*  For every correct answerallot 10 points.

*  Announce the marks atthe endthe exarcise.

Answear

Type of seed Type of padking material Suggested storage method
Paddy Gunmy / Jutje bags Mommal storage podown
maize Poly thene bags Aircondition godown
Chillis with % moisture  Aluminium packets Refrigirated store

Explainvarious factors which affect quality of seed.
Physical condition of seed

M aintaining germination and vigour is the mainaim of a good storage medchanicallyinjured seed leads
to faster viability loss / deterioration. Mechanical damage acts as a port for the entry of pests and disease
causingorganisms and affects the seed.
Contaminants like trash, insect eggs, smut balls etcalsoaffect storability.
Seed moisture

Acrudal factor which affect the seed quality in storage.
Higher seed moisture attracts severe inddence of insectsand storage fungi
Highmoisture induceshealingand germination
Aloenhances fungal and insect activity leading to deterioration
overdried seeds are susce ptible to mechanical injury.
Storage temperature
« Another crudal factorto decide the stored seed life.
+ Highertemperature increase the activities of insedts and microbesleading toheatdevelopment
+ Increaseinthe temperaturein turnenhances biological activity of the seed as well asinsects and fungi.
+ Theincrease in the biological activity increases moisture content in the atmosphere increase the relative

hurmidity.

+  Allthe above activities compliments each other leading to faster seed spoilage.
Relative humidity:
+ Higher relative humidity leads to
+ increasein Seed moisture
+  Activatesinsects and pest
* Increases absorption of moisture from the atmosphere which will lead tofaster seed deterioration.
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Formationof caking

Storage fungi like Aspergillusand pendillium attackthe seed faster at high humidity.
Insect's pestand fungi

Underfavourable conditioninsect physically damage seed by boring, eating awaythe seed portion
Some time affect embryo.

Various fungi which affect stored seed also infestthe seed and convert the nutrients into fungal structure and
cause depletion of nutrients.

Leadstoloss of germination.

Storage structuna

* Place ofstorage should be proper.

+ Tobelocated athigherplace

+  should not have any water bodiesaround

+  must be constructedin aproperway

+ should have proper ventilation

+ should have well cemented floor whichwill not allow the g ound moisture tomowve into the seed packs.
+  Incase the storage structuredoesnotconformtoany of the above, seed will be spoiled.
+ Packing material and packing size

* Packing materialshould be deanandfree fromany contaminants.

+ if the packing materialis vapour resistant, packing seed with high moisture using this material will kill the
seed/embryo.

+  Packing materal which allow exchange of water vapour should not be used if the seed storeis located ina
high humid area.

— Notes for Facilitation =

* Arrange to show samples of seed affected by insect and microomganism,
s show specimens of various packing material

s Arrange avisitto a seed godown having all provisions for a sdentific seed storage.
= Measures formaintaining seed stores.
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UNIT 6.5: Measure For Maintaining Seed Store

Unit Objectives |@

After Completing This Session The Trainees Will Be Able To:
+  Practice various measures which will swoid seed spaoilage in the store and maintainitsquality.

— Say|Ga

Having known the factors which affect the seed quality in storage, various measures to control such loss
should be taken

Ensure quality ofthe seed to be stored.

Moisture content ofthe seed should be brought tosafe limit

+  Spedshould be dried at optimum temperature toavoid overdrying or higher seed moisture content
« Stormge temperature has tobe maintained

+ relative humidity should be regulated by cross ventilation

* maintainingsafe seed moisture and storage temperature

+ Storagegodownshould be keptclean

+ Clean and fresh packing material should be used for packing .

+ Seedshould be treated where ever required toavoid conta mination.

= Wooden createsor plastic or iron pallets should be used to keep the seed bags.

+  Appropriate stacking height should be maintained to avoid seed viability loss due to overweight at the
bottom layers.

+ Periodic/regular spraving/ fumigation of the seed should be done.
= Periodicinspedtion of theseed lots to confirm the quality physically should be done.

— Ask @

+ Askthe students to list all the basicrequirements of any site selected for seed godown construction.

+ Discuss about the inter relationship between seed moisture, storage temperature, relative humidity and
storage pestactivityina seed store.
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Notes for Facilitation |l

Prepare a chart giving the moommended seed moisture for ardousseeds.
Mame of crop seed maximum moisture$
Paddy 13%
Wheat 17%
Gram 9%
Jute 9%
Chillies B%
Arahar gag
Brinjal 8%
Maize [compositeshybrids) 12%
Arrange toshowthe photograph of stacking height of paddy and sovabean.

— Notes

iz
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Key Learning Outcomes

After completing this session the trainees will be able to:

+ |dentify the more safe methods of application of pestidde or fungicide toseed

+ |dentify risk invoheed in use of inappropriate dosage of pesticides tothe environment & human being

+ Decide yourself the time schedule to be adopted for spraying of chemical in the store place orin
the field level.

+ ldentify yourownways to minimize the ris kof based on your experience.

+ The precautionary measures to be taken in advance and keep in place the materials required for
attending and emergency position.
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UNIT 7.1: Recap

Unit Objectives |@

After Completing This Session The Trainees Will Be Able To:
+ Recall whateverlearned about module="§',

-Do [~/
+  Askthe traineesto list out factors which affect the quality of stored seed and sugpest remedial
Mmeasunes.
* Show chart giving details of storage structure = possible merits and demerit separately and ask them
to match.
Storage structure Merits /demerits
1. | Mud and earthen structure a) Capacity vary, can be used for various
types of seed
2. | Wooden structures b) conventional method, less life span,
insect damage, weight loss may occur
3. | Metal corrugated G.l sheet c) neitherairtight nor moisture proof
Answer
1=h
2=c
I=-a

Ask them to explain how they matched.
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Notes
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UNIT 7.2: Safety in Handing Chemicals and Equipments

—Unit Objectives |©

After Completing This Session The Trainees Will Be Able To:

+ Understand various safety measures to be adopted while handling various machineries / equipments and
chemicals inseed harvesting, processing, padking, stacking /storage.

— Say|Ga

Various chemicals are used for control of insect pest, diseases and storage fungi in the field ar in the seed
Eodown.

+ Certainprocedure/ precaution needtobe taken to handle the equipments.

= Readthe operator safety manual and follow the instructions.

+ Useappropriate uniform to proted the body fromdamage

+ Don'tuse aloohol orchewanyeatables while handling the equipments

s Ahwayscheck the equipment before commencing the workand make adjustment /repairsetc if needed.
+  keepthe childrenaway from the machine atall the time.

* Trainthe workers about handling the equipment.

— Do |/

+ Explainthe difference betweenan equipment and a machine.

+  Sglect few equipments like sprayer, theater [used to mix the chemical) and tell about the riskinvolved in
using them.

* Read the safety manual tothe trainees and explain its applicability while handlingthe equipment
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Notes for Facilitation |l

«  Arrange to show the instruction manual placed ina chemical packand read out loudly.
+ Discuss each pointinthe manual

+« Show the contents printed on the container. Ask them to note the trade name [commonly known in the
market) and chemicalname.

+  Prepanealistof equipment usedinseed handling and machines inthe seed processing and exhibit

— Notes

1| b
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UNIT 7.3: Safety in Handling Processing Plant Machinery and
Storage place [ godown

—Unit Objectives |@

After Completing This Session The Trainees Will Be Able To:
+ Understand various safety measures to be adopted while handling various machineries / equipments and
chemicals inseed harvesting, processing, padking, stacking /storage.

Say (&

Various chemicals likefungicidesand pest are used

+ Totreatthe seed before storage (give example)

+ Todisinfectthe storage place before storage the seed

+ Tooontrolincidence of storage insectsand moulds onthe seed stored bytaking reqularspraying
* Forthe control ofrodents etc.

— Explain |9

The situationinhandlinga chemical isquite different from that of amachine orequipment

+ Chemicalshave a specificshelflife

+ Sotellthemit should be used before expiry of shelf life

+  |nstruction giveninthe pamphlets should be read carefully

+ Awoid using higher dosage of chemical

= Will be toxic to the seed as well as human being if higherdosage is used

Mix the chemical as per instruction to any other chemical or water or vice versa to avoid viclent chemical
reaction

Use mask

+«  Modrinking of wateroreatingfood or chewing tobaccoduring handlingof thechemicals.

Use gloves

+  Leftover chemical and containershould be dis posed off carefully.

+  Keepthe chemicals lodked and away from the reach of children

* While attending seed treatment either d ryorwet, mixthe seed thoroughly and do not usehand for mixing
+«  Useonly ecommended number/ quantity of fumigants like celphostabletsto avoid phyto taxicity

# thearea fumigated should be airtightto avoid leakageof taxicfumes.

« Ventilate the area after fumigation significantly to remowve thetoxic fume fromthe godown
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—Do |/

Take a specific quantity of seed. Ask the trainees totreat the seed witha fungicide like thimm.

+ Seswhether the trainees are able touse recommended dosage of the fungicde.

Read the instruction found onthe container and explain as to howtotreat the seeds.

— Notes for Facilitation |=

Arrange to show the instruction manual placed ina chemical packand readout and loudly
Discuss each pointinthe manual

Show the contentsprinted onthe container. Ask them to note the trade name and chemical name.

— Notes

iz
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UNIT 7.4: Basic Emergency First Aid Procedure

Unit Objectives |@

After Completing This Session The Trainees Will Be Able To:

+ Understand about various safety procedure to be adopted while handling the processing machinery and
storage place will beable to dedde which measure has to be adopted and when.

+ Understand various first aid procedure to be adopted in the work place [eg. seed production plot,
processing plant, storage godown etc) and use the appropriate procedure duringany emerge ncy.

Say (g

Various machinery like combines, scalpers, air screen cleaner, separators like specific gravity separator are
used inseed processing.

There are possibilities of more risk while handlingthesemacdhine and therefore has tomaintain safety.
Use appropriate dress /Uniform code other wise loose dress may get into the machine leading to  serious
injury
+  Alwayskeepadistance fromthe machine.
* Make a trial run before starting the work and then proceed.
+ Checkwhether the emergency switchisincondition.

* Provide barrier like wire mesh in the spots where the machine parts like belt, conveyor, wheels etc are
rotating.

Use mask toavoid dustinhalation.

Use goge leswhile treating the seedina medhanicaltreater like slurry treaterwith chemicals.
Inanyindustry emergent situation arise due towvarious risk factor.

+ Seedproduction/seedindustry is noexception totheproblem.

* Ememgentsituation arises due to

+  Useof chemicalsinthe field or processing plant, forseed treatment or inthe store.

+ Handling of various equipments and machinery during seed production harvesting, deaning, packing,
storage etc.

* Various basicand firstaid procedure to be adopted to handle above situation.
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—Do |/

Take students to a seed and plant demonstrate how to operate the machines safely and use emergency
switchwhen there is an emergency.

Ask the trainees to chedk whether any machine say seed cleaner is in working condition taking the help
of the machine operator available in the plant and ask him to explain the procedure followed

Notes for Facilitation |5

« Arrange to show a number of protective gadgets like glowes, boots, long slkeeve uniform shirt, mask,
goggles, cap.

+ Prepare a chartdescribing the use of abowe equipments in safety maintenance.
* Basic emergency first aid procedure.

— Notes

iz
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Annexure |
Training Delivery Plan

Training Delivery Plan

Program Mame: Certificate Course in Quality Seed Grower

Qualification Pack | Quality Seed Grower AGR/QN7101, AGR/N7102, AGR/N7103,AGR/NT104,

Mame & Ref. 1D AGR/NT105, AGR/N9903,,

Version No. 1.0 Version Update Date 07-04-16

Pre-requisites to Mo entry level barrier; Sth Standard Passed preferable

Training (if any) One year prior experience in field (crop) operations

Training Outcomes | b she end of this program, the participants would have achisved the following
competencias:

* Produce Quality Seeds: General introduction to Seed Industry, Optimum
conditions required for the production of breeder seed, foundation seed, and
certified seed.

 Grow and manage crop: Inputs requirement, Preparation of field, sowing,
boarder crops, pollination process, quality managemeant, crop management

« Maintain the quality of the produce (as prescribed in standards): Time
of Harvesting, Moisture level of the produce, method of drying, packing .

« Become well versed with Environment Health B Safety: Well versed with health
and safety measuresin terms of personal safety and others as well.
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M ol e B asmne Sesshon M ame Seess gl (D)o e - Methado bagy Tooks fAids Dwrathan
Bridge Interactive
introdudion Ioe Breaker Get o now the partidpants NOE Aty Eames 30 Minubes
2 T,
Clacss oy
lritrosd e tion o Trainer lad - | Progector
PRV & to Introdudion tow@urse and Bridge Informaation Ao
Introdudion A0 expedtation seting WOs sharing O&A | Visual Alds 30 Min
3 o,
Clacss mam
Create swamenes shoutthe mle Trainer led - | Propector,
Juoshs Rosbes af Quality Seed Gmwer in the Bridge I St hon B
Intradudion Mwanans 3 Agriculture Secinr WOs sharing, O8A | Visusl Aids 1 Hour
| Oassmaom ,
Reading Do bop caind iedabess reading Bridge Group hain dowts
Introdudion Emmize skils WOs Participation | o resd 30 Minutes
5 Communicaion Bridge Group
introdudion Skl I zse Domeersational s kil NOE Participation | Qassmom 1 hour
6 | introdudion OualitySeed | What is Seed Produdtion? Aradge T,
Grower Types? HO5 Ol mom
Traner led - | Progecto,
Informaation Ao 1Houwr 30
sharing O8A | Visual Aids miin




Colledion of
information and
resounces for seed

Undestand
waork
T uineme nts

- Recehingthe instrucions
and work requisments
from compamy’s field
supends of

- UndersEnding standard
practices and methods for
quality seed growing

- Undersnding the methods
af using took, equipments
and pe monzl poe de
geans fior seed growing

- Undersiznding the standard
precufions to be Eken for
quality seed growing

- Undersending the quality
perameters an whidch seed
arop willl be ewluated and
peymentwill be made to the
seed groeer

- Sgning a confractwith the
seed prces sor to produce
se=ds of predetermined
quality and stand asd

AGRNTIO

Eaching,
lectures, fiskd
wisits,

practical

Back
[Bozmd

[pradic|
equipments
o chaits

Shour

Colledtion of
information and
resounces for seed

Indentand
TeCehe

requirsd

- Indent for bresder |
foundation seeds, fErtilizers,
oks, equipments, personal
protedive gears, containers
for colledting soil samples
for testing and work
nstructions

- Recahdng 2l the resounces
from the fiel superdEar

- Documentzfion of the
meterials receiwed 25 per
company’s work instrudions

AGRNTIO

Eaching,
bectures, field
wisits,
practical

information and
resounces for seed

Store the

recered
materizl

- sagregae the receied
material 25 per the work
instrucions

- Unpadk the maenial as per
the = quirement

- ol the standzrd
precu fons for hand ling the
meterizl ke seed, frtilizers
i

- Soringthem as per
nstruction

AGRINTIO

Eaching,
lectures, field
wisiis,
practical

equipments
chants

Aychieve
produdtiviy

- (3atting complete
undersiznding of produdng
the quality seeds as per

AGRNTIO

Boand,

9 hour




Prepare field and Take sl - Taking multipls sofl samples | AGR/NTI0 | (lssnoom Hack & howr
S 5eeds sample for lzh of the field from different 2 Eaching, Board,
testing peirts 25 per nstructions Ectures, field | Leaflets,

- Pad and lzbel fhe soil wsits, practical
samjphes and send them for practicl equipments
Lzh testing to the oompamy , dhars

- Document a5 per the
coimpany’s instructions

Prepare field and P pare field - Carefully dean and pough | AGR/MWTI0 | (Gassroom Hlack 10 howr
SO 5eeds fior sowing the lznd a5 per instrudthons | 2 Eaching, Board,
of the comparny Ectures, field | Leaflets,
- Receiving the soill testing wisits, practical
repait from the ampany practiczl equipments
albong with their , dhars
renmmen dations fior
prepaning the soil
- Using sight kind and
quantity of fertilizen|s] to
improwe the sol ferdlity =
recommended bythe
|
- Preparingthe field as per
company’s instructions
- Gatting the field inspeced
Iy the field supervisor
Prepare field and S seed crop - Receiving instructions from | AGR/NT10 | (lssnoom Hack 10 hawr
S 5 epd s the field supendisor 2 Eaching, Baard,

regamd ing timing of sowing Ectures, field | Leaflets,

seeds besed on fhe bocal wsits, pradtical

diimatic cond tlons practical equipments

- Sowing the seed cmp with , chars
the method suggesied by
the field supendisor
depending an 5o,
opogephy and climatic
oonditions

- Sowing seeds inrows
ke=ping appropriate
distance 5 parthe work
Instruc thons

Prepare field and Mchieve - Prepare and plough the field | AGR/WTIO0 | Sassroom Black T hour
SO 5eeds producivity 50 that the best possible 2 Eaching, Board,
and quality seed bed is prepaned Eotures, figld | Leaflets,
standainds - [Ensure preparation of field wsits, practical
ahout 2 wesks hefore practiczl equipments
sowing so that weed seed in , dharts
the soill could germinzie to
fom small weed plants
which could be remowed
from the field




Harmow and cul tivate the
field to dEtm\r young
an

Eliminate weed plants
which would otherwise

crop suggested by the field
supervizor o make it
disease free

- Mazintzin moards asperthe
wn itk lins tructhors

the compamy's S0P
15 | Growand manage | Apply - Getthe sead crop nspeded | AGRMNT 10 | Ozssmom Bed & hour
sead crop fertilzanjs) by the fleld supsndsor 3 Eaching, Baard,

- Regedve instudbons from Ecures, field | Leafiets,
the field supendsor wsls, practhcl
reganding use of anganic and pradica| equipments
Inorganic fertilzes incuding , chairts
fairm yard mamnure

- Apply organic and inorganic
fertlizerin conmect dosages
an seed oop & addsed by
the field supendsor

16 | Growand manage | Underizks - entifythe types of weeds | AGR/NT10 | Ozssmom Bed 10 hour
seed enop e aortnal Inthe anop 3 Eaching, Buard,

- Identify field patches Ecures field | Leaflsts,
Iinfiested with trou bles ame ks, practical
weeds which Interfare with pradics| & ulpmen
LTS , chairts

- Perform menual remaoval of
weeds regularky while they
ane small

- Apply hio-herbiddes,
weed bddes and dhembcals 2
aduised by the fiekd
superdtsor in presaribed
queantity i contel and
e weeds

- Maintzin moonds 25 per
Insbructions

17 | Growand manage | Insped and - Inspect and disgnose early | AGRNT10 | Oassmom Bed 10 hour
seed crop dizgnose signs and sympomsof seed | 3 eaching, Bioard,
protbems crop d amage ectures, field | Leafists,
related tosead - identify the extent of cop wsls, practhcal
g damaga due to pests, practical equipmens
Inzects and dsezse if any , chairts

- Motify zmy damags to the
crofe o field supends or

- Applychemicalis] on seed




Grow and manage | Imigaie seed = jinsjpect seed ornop negu karky AGHMTLO | Classroom Bk T hour
seed cop o ajptimalky and identify the time of 3 teaching, [Board,
imrigation lectures, fisld | Leafiets,

- Theck wvailability of wistts, practical
immigation dhannels in the pchical equipmeents
field . dharts

= InConporate approprate
mikro-irmigation techn iques
fsuch a= drip infgation ] using
appropriate equipments

- fpp by smaller amounts of
ware rmaee aften o
maintain the optimum sl
maistune in the field

» Ensune projper waber
drainage

- iaintain reconds 25 per the
wark

Grow and manage | Adhiewe - Emsune daily regular walldng | AGR/MNTL0 | Classroom Bk % hiour
seed cop praductivity Ik and forth through a 3 teaching, Board,
and quality field to timely identify lectures, field | Leaflets,
stand ards - Ernsure approprishe and wistts, practical
unifonm app bation of pochical equipments
fertilizers in presoribed . dharts
dases

- Ensure pullling out weeds
without damaging the crop
plant

- Maintain unform mosne
in the soil

- Ensune progper waber
drainsge

- [Ersure projper
dooume ntation as per the
aoimpany's 208

Harvestand thresh | Reap seed ocop - Hzrertin that orop has AGRMNTLD | Cl=sroom Bk 10 hour
the sieed oop art matu sty matuned for harsest 4 teaching., Boand,

- izt the sesd orop inspeched lectures, field | Leafiets,
Iy the field supersisor wisits, practical

- Hecere instrudtions from pochical equipments
the field supersizor for , dharts
neaping the seed oop

- e p the omop as per
aoimypany’s set pEctioes. and
maethod =

- iaiintain recond 2= per
Instruichsons

Harvestand thresh | Thresh seed - Select approprize method | AGR/NT10 | Classroom Back 15 hour
the seed oop Ccmp fortheshing fheseed oop | 4 teaching, Boand,
& perinstructons bectures, field | Leaflets,

- Kesp the seads of one type wisits, pradtical
of sariety [ cop completely pecticl equipments
sepasted from the other dharts

wiety | crop

- Ensure proper allaction of
seads & per instructions

- Mziintzin record as per

INStnuCtions




I} | Harvest and thresh
the seed mop

Handl=
thines hed seads

- K== the threshed seads
separae from other seeds

- Kesp seeds ina way o
prevent thelr contEmination
with undesimh e materials

- Put threshed seeds into
bags provided by the
company and & bel them s
per instrudions for ey
idesn tification

AGR/NTLO
4

bertures, field

pecticl

L EL

pradical

equipments
chants

10 howr

X | Harvest and thresh
the seed oop

produdivity
and quality
stand ands

- Ensure maturity of seeds
befare ha resting seed crop

- Ensure harvesting the seed
aopwithout damaging it

- Ensure threshing seed cop
effecwaly without incurring
sead boss

- Siorage of different seed
lots separately

- Sack bags ofone bot are not
an opof a different kot

- Stcking of bags toany
efficient storage height
without causiing weight o
pressure damege to seed at
the battnm

- Proper upright position of
sead hags

- Ensure that bags are not
dropped-off during handling

- Ensure that the storage
place s spothessly chean 2l
the tims

- Ensure proper
doumentation 25 per the

company’s S0P

AGR/NTLO

lectures, field

pecticl

Boand

practical

equipments
dhats

5 howr

M | Post harwest
mana g ment of
seeds

Undertake sun-
defingofseads

- Identify appeopriste time
for sun-dning of seeds
okl eving weather
conditions znd possih ity of
sead shatering

- Selert approprise plae for
sun-dryiing the seeds

- Open bags, spead seeds
and sun-drythemby
following proedures,
practices and methods
sugge sted in instructions

AGR/NTL0
5

lectures, field

pectical

2 haur




5 | Postharest
rana g meent of
seds

Uindertake
clezningaf
seads

- Remowe dust, debris, trash
et from dry seads using
graded sheves 25 parthe
Instrutions

- Separate lightweight
mazterial znd empty glumes
by gentle winnowing

- Spread the seeds on dean
and welHit surfae to
remive damaged seeds,
seeds of different s pecies
et if any

- Putdryand cheaned sesdsin
bizgs and label fiem as per
Instrutions

- Send seeds to cmpany for
further processing 25 per fhe
Instnuations

- Mzintain the mord 25 per
the instrudiorns

AGR/NT10
5

lectures, field

prectical

Bozmd,

practical

equipments
, chars

25 hour

2% | Postharest
rana g meent of

prdudivity
and quality
stand ands

- Ensure drying of seeds
immediziely afertheshing
them

- Ensure seads ane drled up to
the optimum bevel of
miisture content in tiam

- Mol brealking or damaging
the seeds during post
hairvest management of
seads

- Ensure proper ceaning of
seeds before bagging them

- Ensure proper
doumentation as per the
comipainy’s 508

AGR/NT10

bectures, fielkd

pecticl

Bozmd,

practical
equipments

5 hour

I7 | Madntain health &
safiety ot the waork

zintzin dean
aind effident

workp lace

- Undertale hasic safety
dhecks before apeethon of
&l machinery and wehiches
and hazards am =ported to
the ap propriete superdsor

- ‘Waork for which protectve
diathing arequipment i
requisd i identified and
the apprapriste pmtedive
dathing arequipment &
used in performing these
duties in acoond ance with
workplace policy.

- Read and understand the
hazamds of use and

AGR/NERIT

lectures, fleld

pecticl

Bozed,

pradical

equipments
charks

10 howr




-

contamdnat on mentioned
on the labels of

Hicid milgants ete
ﬁm ﬂﬁ‘ﬁh’m
ﬁ'l‘nmi manual

ndling jobs, and work
acconding to cumrently
recommended safe

a:g:me*.:m nd

£ a
materak safely and
comectly and return the
LA to teed
storage when not lnuse

Depoze of waste afely and]
designa

comecty in a

area
Recognise risks to
bystanders and take action
to reduce risk ssodated
with jobs in the worlplace
Perfo i your work ina
mammer whilch mdnimd s
envirommental damage all
res amd waork

stnuctions for controlling
Eh.l: a‘egclnwed

ceely Report a
aoc dents, hchi:irlts.cr
problems without delay to
an appropriate person and
take mecessary ate
action to reduce further

danger.

X8 | Maintain health &
safiety at the work

Render

appropriz
Emargsny
P durss

- Follow proceduss for
dezling with acddents, fims
aind emengencies, induding
Comum rkcatingg boration zind
directions to emengency.

- [Follow emegenoy
procedures D aompany
standard | workplae
requinsments

- Use emengancy aquipment
in aconrdan e with
man frturers”
specifietions and workplace
requinements

- Provide treatment
appropriete to the patient’s
inj riess i a00ordanice with
recognize d first zid
e hinbg ues

- Rewveer|if pecticl], dean,
ins pectftest, refurbish,
replce and store the first
aid aquipment &
appropriate

- Reportdetis of first 2id
adminisie=d in oo ance
with waoskplae prooedunes.

AGR N0

(assmom
Eathing,
l=ctums, field
sl

Lezfiets,
prctical
equipmen ts

10 hour




Quality Seed Grower

Annexure |l

Assessment Criteria
CRITERIA FOR ASSESSMENT OF TRAINEES

Assessment Criteria for ASCI- Quality Seed Grower

Job Role Quality Seed Grower
Qualifiation Padk AGR/Q7101
Sector Skill Council Agriculture Skill Council of India

5.No. Guidelines for Assassmant

1. |Criteria for assessment for each Qualification Pack will be created by the Sector Skill Council. Each
Performance Criteria [PC) will be assigned marks proportional to itsimportanoe in NOS. 55C will also
lay down proportion of marks for Theory and Skills Practical for each PC.

Z. | The assessment for the theory part will be based on knowledge bank of questions created by the
S5C.

Individual assessment agencies will create unique question papers for theory part for each
candidate at each examination/training center [as per assessment criteria below).

Individual assessment agencies will create unique evaluations for skill practical for every student at
each examination/training center based on this critera.

5. | Topassthe Qualification Pack, every trainee should soore a minimum of 70% in aggregate.

6. |In case of successfully passing only certain number of NOS's, the trainee is eligible to take
subsequent assessment on the balance NOS's to pass the Qualification Pack.

7. | The marks are allocated PC wise, however, every MOS will carry a weight age in the total marks
allocated to the spedfic QF

Marks Allocation

Total oy
Assessment Criteria Marks of Theory >
e Practical
1LAGR/NT101 Pcl. recehe the instructions and work reguirements | 45 3 i 2
Col lect firmmny connpany”s flel d sup ervisor
Iinformation and
resoumes for seed | Pol. understand standard practices and methods for 4 2 2
|productbon quality seedgnow ing
Pc3. understamd the methods of using tools, 4 2 2
equipments and personal protectve gears for seed
growing
4 2 2
Fcd. understand the standard precautions to be taken
forguality seed growing
Bc 5. understand the quality parameters on which sed F a2 .
crop will beevaluated and payment will be made to the
seed grower




-

Pcb. sign a contract with the seed proce=or to produce
seeds of predetermined gual ity and standand

Pc7. indent for breeder / foundation seeds, fertilizers,
tools, equipments, personal protective gears, contalners
for collecting soll samples for testing and work
Instrusct ons

P& recelve all the resowrces from the fleld su penvisor

Pc4. document the matedals recelved as per compamy's
working structions.

Pc10. segregate the recelved materlal 2= per the work
Inestruct ons

Pr 11, umpack the material as perthe reguirement

PC12. follow the standard precautions for handling the
materiallike seed, fertl zesete.

P13, store themas per instructlons

Pcld. get complete understanding of producing the
qualityseeds as per predetemd ned quality andstand ard

P15, identify missing resources or thelr shortages for
producing the seed yield = per the contract

Pcl6. ensure proper handling and storage of recelwed

MeSOlnT es.

2AGRMNT102
Pre pare fisld
and sow
seads

PE1 take multiple soil samples of the field from different parts as
per instructions

P2 pack and label the soil samiples and send them for labtesting
to the company

PC3. domment as per the comipany s instrudions

PCA. carefully dean and plough the land a5 per instructions of the
DoamipaE Y

PS5 reeive the soil testing report from the company along
with their re cymimendations for preparing the sail

P06, use rightkind and quantity of fertilizen|s] toimprove the soil
fertility & recommended by the @mipany

LY. prepare the field a5 per cympany s instructions

PCA. pat the field inspacted by the field supervisor

{4, reeive instrudtions from the field supervisor reganding timing
of sowing seeds based on the local climatic cnditions

PCI0. sow the sead cmp with the method suggested by the fiald

supervisor depending on sodl, topography and climatic conditions

PC11. sovw seads in rows keaping sppropriste distane 2 par fa
work instructions

PCLE. prepare and plough the field so that the best possible seed

bed is prepared




e

PC13. ensure preparation of field about 2 wee ks before sowing so
that weed seedin the sofl could garminate to form small wead
plants which could be remawved from the fisld

FCI4. hamow and cuitivate the fiekd to destroy young weed plants

PC15. aliminate weead plants which would otherwise grow inwith
tha sead crop

PC16. sowing of seed crop with optimum =ie|guantity] in a given
piece of land, 5o that it gives high yield

P17, ensure proper dommentation as per the mmpany’s 500

50

1AGR/NTI(R
Grow and
manage seed

PC1. pet the seed crop inspected by the field supenvisor

PC2. receive instructions from the field supervisor regarding use of
organic and inorganic fertilizers inchuding fanm yard manure

PC3. apply organic and inorganic fertilizer in cormect dosag es on
seed oop & advised by the field supenvisor

75

PCA. identify the types of weeds in the crop

PCS. identify field patches infested with troublesame weeds which
interfere with cops

PCE. perform manual removal of weeds regulary while they are
small

PCT. apply bio-herbicides, weedicides and chemicals &5 advised by
the fiedd supervisor in presoribed quantity to contral and remove
wesds

PCE. musinisin redmeds & per instruction

PCO. irspect and disgnose e arly signs and sympioms of seed cnap
d afruape

PC10. identify the exient of ocop damage due topests, inseds and
disesse if any

PC11 notify any damage to the crops to feld supervisor

PC12 apply chemical|s ) on seed crop suggested by the feld
superdisar to make it dise e frea

PC13. maintain reconds &8 per the work instrudion

PC14. inspert seed erop regulary and identify the time of irigation

PC15. check availability of irrigation channels in the field

PC16 incarpomie appropriate fmicha 4 igation techmques |[such as
drip irriga fon] using & ppropriste equipments

PC17. apply smaller amounts of water morne often o maintain the
optirmurm 5o moisture in te field

PC1E efsune proger water drainape

PC19. malintain reconds as per the waork in structions

PC20emswne daily regular walking back and forth through a field B
tirmedy bdentify probbems relsted B seed crop

PC2 1 emswre appropria e and uniform application of fertilizess in
peescribed doses

PC22 ensure pulling aut weeds without dama ging the crop plants

PC23. maintain uniform maoisture in the soidl

PL24. ensure proper water drainape

PC25. ensure proper dooumments thon & per the company’s S0P

[=
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= L L LY
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e

K. AGR/NT104

Haresst and
thrash the

sead qop

M. ascertain that aop has matured for harvest

PC2. gt the sead oop inspected by the fisld supervisor

3. reeie instrudions from the field supervisor for maping the
seed qop

IPA. re=p the omp as per mmpany's set practies and methods

IPCS. maintin recosd &5 per instructions

6. sedact approprizte method for threshing the seed crop as per
instructions

PCT. leapthe seads of one type of variety [ cop complaely
separated from the other variety | orop

PR, emnsure proper collection of seeds a5 per instrudions

P8, maintain recosd a5 per instructions

PCI0. keep the threshed seeds separaie fromotherseeds

PCIL osep seeds in 2 way to prevent their mntamination with
undesia ble materials

Pob | Lad |l Lk

o | e e fre

P12 part theeshed seeds into bags prosided by the company and
I bed them as peer instuctions for ey identifiation

PETA ensune marturity of seeds before I1:r-=|:l1= ] cmp

PFL14. ensune harvesting the seed crop without damaging it
P15, ensune threshing seed orop effective iy without incurring seed
lo=s

P16 ensune shom ge of different seed lots oe parately

PET. ensure that stack bags of one lot are not on Iopofa different
ot

PC18. ensune stacking of bags to any efficient siorage height
without @using weightor prezure damage to seed at the botiom

PC19. ensune peoper mrg'rt position of seed hg

PCHL ensune ﬂ'ﬂth?ﬂ mtdrmp:d-d"fdum; I':lrl:lh!

PEX. ensure thatthe stomge place s s pothes by clean all the time

PE22. ensune proper dooumentation 2 the am S0P

ullull-l-l-l-l-l-l-l-

Blelz |e|e |

5 AGRNT 105
PPt 1 et
IV g Teen
of S il 5

POl ientily appropfiae tne for sun -drging of seeds
cosidering waath er conditions and possibility of sood shatering |

P2 g0 koct a ppopriate pacs fof sun-dnyng the soods

Fat

=]

PE. open hogs, spreed seods and sun -y tham by follesing
oo une s practhe s and mathods S ugge o in insnoion

POA. remeove dust, delvis, Tash i Tem dry seods using gradod
SR @ [l T i ST TR

PiOS . s parate Rgh Pesshght matenial and @mply glumse s by gen the
T R

POB. sprad thi £ oo on clocn and sl Bt £ s oo To remeasd
damaged soods, soods of differant spocies ot il an

PCT. put dey and choan e oods in bags and label Tham o por
i S SR

POE. o 2008 1o anangany Tor Tu riher GfooesGng ot per tia
N shru oo

PO9 . aintaan the reoond ok par the s Dructeon s

PO Q. o e i o & oid 5 e e Wy afier thinesh ing Tham

POL L e S5 s o ried Ut the gt lese ] of meotebune
contentin them

POLE awnid hiaking oF dafmag ing Uh Se6ds difing poet-hansest
ikl e it ol ok

5]

PLL3. @nune propsr o aning of seeds b fom bagging thim

POl 4. @ rsune PRoper doCumen GLon a& per T Company”s S0P

=]

Emmlwmmmmwwuumwmﬁhuuuu|-|-|- [
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GAGRINEE
Maintain
Health &

Safety at the

waork place

PCL undertake basic safety dhecks before operation of all
Inery and vehiclss and hazands are mported to the approprilate

pervisor

P2 waork for which protective dothing or equilpm ent ks required ks

identified and the appropriste protective clothing or equipment ks

used in performing these duties in accondance with workplace

Palicy.

3. read and understand the hazards of use and contamination
mentioned on the labels of pestiddes fumigants etc.

PCA. assess risks prior to performing manual handling jobs, and
Work acconding to cumently recomm ended safe practie.

PCS use equipment and miaterials safely and comectly and retum
the same ndﬁgﬁtd storage wihen not in use

PC6. dispose of waste safely and correctly ina designated area

PCY. reognize risks to bystanders and take adion o reduce risk
associated with jobs inthe workplace

PCR perform your work in a manner which mi nimizes
emironmental damage all procedure s and work instructions for
Controlling risk are fiol lowed dlosely

P, report any aockdents, inddents or problems without delay to
An appropriste peson and takes necessany imim edists action
to reduie further danger

P10 follow procedures for dealing with accldents, fies and
Emengencies, including communica ing bowthon and directions to

EMmengency.

PC1. follow emengency procedures to amipany standand [/
wirkplace reguirem ents

PCLE . w2 emengency equipment in accondance with manufacturers’
specifications and workplace requirements

PC13. provide treatment appropriate tothe patient’s injuries in
aondance with remgnized first ald techniques

PC14. recower (if practial], dean, inspectftest, refurkish, replace
and store the first sld equipment a5 appropriste

PL1S. report detalls of firsta bd administered inamordance with
Workplae procedurnes.

10

1500

150
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