COURSE
GUIDE

CRP 503
SEED PRODUCTION TECHNOLOGY

Course Team Dr. Petu-lbikunle A. M. (Course Writer/Coufse
Coordinator) — NOUN
Dr. Shani B. B. (Course Editor/Programme Leader)—

NOUN

NJUN

NATIONAL OPEN UNIVERSITY OF NIGERIA




© 2021 by NOUN Press

National Open University of Nigeria
Headquarters

University Village

Plot 91, Cadastral Zone

Nnamdi Azikiwe Expressway

Jabi, Abuja

Lagos Office
14/16 Ahmadu Bello Way
Victoria Island, Lagos

e-mail: centralinfo@nou.edu.ng
URL: www.nou.edu.ng

All rights reserved. No part of this book may bprogluced, in any form
or by any means, without permission in writing frtéme publisher.

Printed 2021

ISBN: 978-058-542-7



MAIN

COURSE
CONTENTS
Module 1  Development of Seed Programme
IN Nigeria......o.ooovviiiiii e,
Unit 1 Economic Justification for a Seed
Programme..........cooiiiiiiiiiii e,
Unit 2 History and Status of Seed Industry
Development in Nigeria.......................
Module 2  Seed Programme Development............
Unit 1 Formulation of a Seed Programme...........
Unit 2 National Seed Programme Formulation
Principles.......coooovii i
Unit 3 Variety Development and Release............
Module 3  Principles and Methods of Seed
Production........cccovoi i,
Unit 1 What is Seed? Distinction between
Seedand Grain.........cccovvvii i i,
Unit 2 Seed Germination, Vigor and Dormancy.....
Unit 3 Seed Production, Planning and Operation...
Unit 4 Seed Multiplication Stages....................
Unit 5 Prospects and Problems of Seed
Multiplication...............ccooiiiii i,
Unit 6 Production of Foundation and
Certified Seeds..
Unit 7 Maintenance of BaS|c Maldens
and Breeder Seeds...........ccooiiiiiiiinn,
Module 4  Seed Processing..........ccccovviveiieinnnnnn.
Unit 1 Deterioration of Crop Varieties and
its Control..........oooov i,
Unit 2 Seed Drying... :
Unit 3 Seed Packaglng Purposes Types and

Cost Implication...............ccoeeviiiiinnen.

24
27

31

31

34

45

49

53

57

61

61
65




Module 5
Unit 1
Unit 2
Unit 3
Unit 4
Module 6

Unit 1
Unit 2

Module 7

Unit 1
Unit 2

Seed Certification.........coovevivivinnnns

Objectives and Principles of Seed
Certification and Quality Control............
Procedures for Field Inspection............
Seed Certification Standards...............
Seed Testing Procedures..................

Seed Storage........coovvvviiiiiiiiiiieiian

Stages of Seed Storage.............c.coeee.
General Principles of Seed Storage......

Seed Marketing and Distribution........
Principles and Objectives...................

Marketing Organisation and
Management.............c.ccoiiiiiiiien e,

73

73
77
82
89
94

94

102

102

107




CRP 503 MODULE 1

MODULE 1 DEVELOPMENT OF SEED PROGRAMME IN
NIGERIA
Unit 1 Economic Justification for a Seed Programme
Unit 2 History and Status of Seed Industry Devalept in
Nigeria

UNIT 1 ECONOMIC JUSTIFICATION FOR A SEED
PROGRAMME

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Seed Quality
3.2 Importance of Seed Programme
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Seed is the bedrock on which every successful algral or crop
production programme is built but not much attemtieas paid to seed
studies until recently. More attention in the rdgesst was paid to other
agronomic practices like tillage operations, nuirieequirements, weed
and other pest control practices while seed wakeotgl. Now that seed
has gained prominence as an important area of stualyriculture, there
Is need to explain the benefits that can be deriingd the establishment
of a seed programme.

20 OBJECTIVES
By the end of this unit, you will be able to:

o explain why seed is an important tool in agricudtur
o state the benefits derived from seed programmes.
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3.0 MAIN CONTENT
31  Seed Quality

The main purpose of formulating a seed programméhfcountry is to
ensure:

Avalilability of high quality seed to farmers forgoiting.

Increase in yield

Country to be self-sufficient in food production

Improves farmers’ income

A well-developed seed programme could contributgtpely to foreign
exchange earnings by:

o Exporting seed to other countries

o Provide currency for the importation of other godkiat are not
available internally.

o Capability to screen incoming foreign seeds to guadainst
introduction of diseases and pests

o Strengthening of Research

o Aid in diffusion of improved seeds

o Provide employment

SELF-ASSESSTMENT EXERCISE

Assume that you have been appointed Minister ofichgure of your
country, how would you convince your fellow membefscabinet to
approve the establishment of a seed programmédacduntry?

40 CONCLUSION

Seed programme is essential in any country to geogood quality seed
to farmers for planting to ensure self-reliance toutl security.

50 SUMMARY

Establishment of a seed programme is an expensintire, however it
provides benefits (food, foreign exchange, varsetief crops,

employment) which usually offset any huge investimeade. Seed unit
establishment is either by the Government or peiegiterprise.

6.0 TUTOR-MARKED ASSIGNMENT
Assume that you have been appointed Minister ofichgure of your

country, how would you convince your fellow membefscabinet to
approve the establishment of a seed programmédacduntry?
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7.0 REFERENCE/FURTHER READING

Adamu, A. et al. (1999). Seed Technology. A Mantal Varietal
Maintenance and Breeder and Foundation Seed Product
Ibadan: African Book builders Ltd.
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UNIT 2 HISTORY AND STATUS OF SEED INDUSTRY
DEVELOPMENT IN NIGERIA

CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content

4.0 Conclusion

50 Summary

6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Not until recently, many farmers in Nigeria andnany other developing
nations could not distinguish between a seed agrdia. The usual habit
was to reserve grains with good appearance andahatiustness from
farmers harvest as seed for next season plantimg.alvareness that a
seed is a living being was lacking and so selegtams to be used as seed
were stored under the same environmental conditmatis the grains.
Survival of the seeds was therefore dependent upennature of
protective mechanism the seeds were naturally eedovith. Those with
hard seed coat that offer excellent protectiohéosembryo survived while
the others died off. There were no conscious seedugtion practices.
Seeds that were selected from grains are plantg@dotiuce food, feed
and raw materials for industries. Whenever a naedeato purchase
seeds, the usual practice was to look for grairis good appearance in
the open market. F.A.O. report (1988), estimatedvidlue of seed sold
commercially in developing countries to be 3.8 itwll dollars
representing about 10 — 12% of global commercial sa

20 OBJECTIVES

By the end of this unit, you will be able to:

o describe historical account of the Nigerian farrhemcept and
attitude to seed
) appreciate the efforts made by Government and qgbhieate

organisations to develop seed programme.
30 MAINCONTENT
The Federal Government of Nigeria realising theartgmce of seed and

the need for an efficient seed system approache&AD of the United
Nations in 1974 for technical assistance for eshbient of a Seed
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Service in Nigeria. By 1975, Nigeria establishe@ tHational Seed
Service (NSS) which is now known as the Nationati@gtural Seeds
Council (NASC). From 1975 to 1980, the UNDP faaii@gd the
development in production and quality control obdocrop seed. From
1981-1985, the Federal Government funded a progearander the
unilateral Trust Fund Arrangement which showed ith@ortance of
improved seed products to Nigerians.

With the co-operation from F.A.O, the Federal Dépant of Agriculture
was able to install seed processing and testingjties in Ibadan and
Samaru Zaria between 1975 — 1980.

With these efforts in place, awareness about tinefiise accruing from
the use of good quality seeds gradually continoeddrease among the
Nigerian farmers. This awareness grew with a cpoeding increase in
the demand for improved seeds. The inability of Rublic sector seed
agencies only to satisfy the increasing demandirguroved seeds
triggered the formulation of the first privately nad Nigerian Seed
Company known as Agricultural Seeds Limited Zakaduna State in
1985. The defunct Agricultural Seeds Ltd was an affA.G. Leventis.
Next was Parental Line Seeds Limited at Otta, O§tate owned by
Obasanjo Farms. This was followed by Temperancetédnbetween
1985 — 1986, Total Agric. Limited and Top Seeds itach in 1987.
Greenland Farms Limited Egbe in 1988, UAC Agro-isities
Kindandan Zaria in 1989 and Pioneer Hi-breed Lithite1991.

The entry of private seed companies into the seddstry in Nigeria

brought about a more aggressive seed certificamnh quality control

scheme which was urgently required to officiallgpect and monitor
seed quality at all stages of production. One seseiification officer was

assigned in each state to carry out seed ceriditaictivities. Four seed
testing laboratories were established in the cqumith one central seed
testing laboratory at Abuja.

By 1989, the NASC had fully started the productaomd distribution of
improved seeds to state seed agencies for onwalttiplcation and
distribution to farmers. There was therefore nowammess among
Nigerian farmers about the benefits of using impbgeed. The need for
expansion of the seed industry in Nigeria resuitedhe receipt of
assistance from the World Bank for the establisiinoérthe National
Seed and Plant Quarantine Project in 1991.

All these developmental strata’s in the seed inglugierated fully within
a few years of establishment. Already, multiplicatof foundation seeds
by State Agricultural Development Projects (ADPf8) distribution to
farmers is no longer operational in some statese Blate seed
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certification officers have been rendered redundadtin some state re-
assigned to other duties.

From 1988 — 1989 which was the final phase of tregm@mamme, the
NASC enjoyed another technical assistance from@/ANDP on the
improvement of the quality of seed where faciliiesseed certification
were upgraded through the provision of workinglfaes, equipment and
training of laboratory staff. An independent seedification and quality
control scheme was established within the NASGé&ad certification.

The state seed system also took off simultaneausythe development
of NASC. Each state evolved a state seed multipdicaunit which
produces certified seeds for its farmers from fatiwh seed obtained
from the NASC. In fact, the sustainability of th#oets investment is
under high threat and immediate resuscitation ssepsrequired from
both Government and private agencies to prevenséae industry in
Nigeria from eminent collapse. By 1994 only threéaf the eight private
seed companies that were first established wdtegérational. Below
Is a table of private seed companies in Nigeriathaot operational status
as at 1994.
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Table 1: Private seed companiesin Nigeria and their statusasat 1994

MODULE 1

S/No. Name of Company L ocation Year Established | Activity Status
1. Agricultural Seeds Ltd. | Zaria 1984 Resear ch Closed operation in
Agseed Kaduna production and marketing 0f1992 and sold the assets
hybrid and O P maize ando Pioneer Hi-Breed
varieties of sorghum, cowpeaSeed Nig. Ltd.
soybeans, cotton, ri
2. Parental Line Seeds LtdOtta/Abeokuta 1985 Production and marketiiRhased off and invite
(Temperance Seeds Ltd,) maize hybrids and O P seeds| Pioneer Hi-Breeds Itd.
In 199(
3. Total Agric. Company Olokoto 1987 Production and marketinglosed down
Oyo Stat maize hybrids and O P se
4. Greenland Farm Ltd. Kwara State 1987 Producticond  marketing Closed down in 1991
maize hybrids and O P se
5. UAC Agro-seeds Zaria, 1988 Production and marketin@perational, trying fol
Kaduna State maize hybrids and O P seeds| collaboration with
PANNAR South Africa
6. UTC Seeds Jos 1988 Mid altitude maize and wh@gerational
seed
7. Pioneer Hi-Breeds SeegdZaria & 1990 Research  production  and
Nigeria Ltd. Lagos marketing of quality seeds of
maize, sorghum and sunflower
hybrids and varieties af
sorghum, cowpea, soybeans,

cotton, rice and whole range

of

vegetable:
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Nigeria has been struggling to ensure that the sehdtry does not crumble completely. An updat¢hefyear 2013 seed register
shows that there are a total number of 73 licessed enterprises in Nigeria. Out of this number &oa large scale seed companies;
seven are medium while twenty-eight are small sdalenty-seven are producer/dealer and the rengasiinare only licensed seed

dealers. Below is a table showing the currenblisicensed seed enterprises in Nigeria.

Table2: 2013 List of Licensed Seed Enterprisesin Nigeria

L ar ge Scale Seed Companies
S/N | Name of Company | L ocation Name of the CEO | E-mail address Phone Number
1. Premier Seeds NigChikaji Industrial Estaté Dr. Mathew| omidijimathew@yahoo.ca 08037033225
Ltd. Zaria, Kaduna Sta Omidiji
2. Maslaha Seeds NigPlot 87, Rijiya Road Alh. Ibrahim | maslahaseed@yahoo.co.uk 08033737123
Ltd. Gusau Industrial Estate Abdullahi 08066224143
Gusau, Zamfara St
3. West African| Km 15 Sokoto Road,Mr. Rahana wacot@clicktgi.com and| 07064016449
Cotton Company Funtua, Katsina State pankaj@cliktgi.net 08087188666
Ltd. 07034180636
0703418063
4. Notre Seeds Ltd. Director, Notorévana Osagie lvana.osagie @notroe.com 08054764776
Chemical Industry Fungayi.simbi@notre.com 08033805902
Former Nafcon, Onn
PMB 5180 Por
Harcourt and Notor
Industrial Estate, Onne,
Rivers State
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Medium Scale Seed Companies

Ltd.

S/No. | Name of | Location Name of the CEO E-mail address Phone Number
Company

1. Candel SeedsKundenda Industrial Mahmud Hussaini | mhussaini@andelcorp.com 08039162735
Ltd. andarubu@candelcorp.ci 0808226895

2. Alheri  Seeds No. 5 Sokoto Road GRAENgr. Yakubu Attah yakubuatar@yahoo.com 0802843382(
Nig. Ltd. Zaria, Kaduna Stal 0806341624

3. Terratoha 105, Maganda RoadAlh. Hans operations@terratiga.com 08035716863
Seeds Lic Kano, Kano Sta

4. Value Seed No. 28/30 Niger Street,Mr. Jodge Zingina andvalueseeds@yahoo.com 08033175351
Ltd. Kanc Kano, Kano Sta Cassandra Geor 0808982883

5. Ni'ima No. 25 Yero Avenue, Alh. Nuhu Aliyu Nuhualiyu35@yahoo.com 08057124480
Integrated Chikaji Ind. Estate, Zaria 08060282125
Services Ltc

6. Kojoli Farms| Km. 2 Kojiliso’s Road, Alh. Hamman Bellg ahmed-bb@yahoo.com 07034091015
Ltd. Kojoli, Kojoli, Adamawa| Ahmad 08052645849

0708385268

7. Green Warra Irrigation Scheme Mr. Wang Miao agriculture @cgcoc.com.cn 08082268951
Agriculture Ngaski LGA, Kebbi 07034179854
West  Africa 08082268957
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Small Scale Seed Companies
S/No | Name of | Location Name of the|E-mail address Phone
Company CEO Number
1. Nagari Seeds Nig.No. 1 Sokoto Road,Mr. Abba Boman nagariseedltd@yahoo.com 0802843121(
Ltd. GRA, Zaria, Kaduna
State
2. Savannah Seed®lo. 7 Julius BalaMr. Olafare| savannahseedsandlivedstock@yahoo.cpQ8033139794
Ltd. Crescent, Old Richard
Legislative Quarte4rs,
Jos, Plateau Sta
3. Asma’u No. 10 Aminu| Alh. Tukur | asmauseedsltd@gmail.com 0802525360(
Memorial Farm Galadima Way, Jimeta-Muazu 0803576210(
Ltd. Yola. 08037780803
0805506482
4. Champion Seeds Jos Road, Zaria., P. M. Samuel 07037107881
Box 587, Zaria, KaduanNwokrie 0802845242(
State 0802586102
5. Girmal Agric.| Yola. Mr. Maliki | Malikidaniel2010@yahoo.com 0803770352(
Company Daniel
Services Ltc
6. Dans Agrg NIB Building, No. 18
Industrial Waff Road, Kaduna,
Company Ltc Kaduna Stat

10
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7. Wadata Seeds No. 32 Kanawa StrePganiel Gaiya wadataseeds@gmail.com 08057274193
Sabon Gari, Zaria, 08169051241
Kaduna Stat
8. Manoma Seed No. 19 Dutse Remiér. Moses Abbg manomaagric@yahoo.com 08039652443
Katsina Road, FuntuaBoman 08065028575
Katsina Statt
9. Green SaanddDamaturu No. 19 Dutse 0803390516(
Technical Ltd. Reme, Katsina
Road, Funtua,
Katsina Stat
10. | M'Billa Farm Mayo Belwa, JadaMurtala Nyako

Road, Mayo Belwa,
Adamawa Stat

11. | Da-All Green{No. MTD Road, Off Engr. Yakubu yakubuatar@yahoo.com 0802843382(
Zaria GRA, Zaria, KadunaAttar 08037016371
State 08063418241
12. | Seed ProjegtNo. 44/77 Gidan BuhariAlh. Lawan| seedprojectcoy@yahoo.com
Company  Ltd.| Shopping Complex, Gwadabe
Kanc Kano, Kano Stat
13. | Maina Seed Kanp No. 13 Kano Rog4lh. Auwalu | mina-seeds@yahoo.com 08036150959
Ugongo LGA, Kang Balarabe
State
14. | Elite Seed Farm 20 Panda keithyoung@yahoo.co.uk 08030726483
Company Ltd.| Commercial Farm,

Pand: Panda, Nasarawa Stz

11
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15. | Daddo K m 11 Noma Road,Alh. Tukur daddoseed@daddogrouop.com 08037003868
Seed/Seedlings | Jemeta, Yola.
Ltd. Yola
16. | Techni Seeds Ltd.19 Buhari ShoppingStella Thomas |techniseds@yahoo.com 0802380927(
Complex, Haddeja
Road, Kanc
17. | ldeal Agro Opp. Federal Poly|,Dr. Maji agroideal@gmail.com 08030727786
Ventures Nig, Bida, Nigeri State. tswakoma@gmail.com 08036332245
Ltd. Bida 0706092907
18. | Gold Agric. Nig.l| No. 4 Sokoto Road.Prof. John Oyibe| jeonyibe@yahoo.com 08037020997
Ltd. Opp. NEPA Bulk goldagric0O4@yahoo.com
Station, Hanwa Zaria,
Kaduna Stat
19. | Springfield Agrg Chikaniji Industrial| Pradeep Kumarpradeep@springfieldagro.com 803975351
Ltd. Estate, Zari Sarka
20. | Badala Azare (B)C3C5 Adamu JumbgAttib mamood | muhabnigerialimited@yahoo.com 08036019864
Farmers Co: Rd. Bauchi.
operative Socie
21. | Evergreen No. 2 Oyo Street Garkj,Amb. Joseph Lewu200@yahoo.co.uk 08036926999
International Ltc | Area 2, Abuje Jayeola Lew 0803746252
22. lyadalim Globa| Plot No. 3 Mando Road,Ah. Liman lyaladamu@yahoo.com
Venture: Kaduna primenet.primenet@gmail.cc
23. | Godilogo FarmsPlot 808 Life Camp, Alh. Jimoh| info@godilogiofarm.com 8073831011
Nig. Ltd. Abuja. Rashee

12
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24. | Share Foundation 14 Lasun Adiguragade Samsomsamfag@yahoo.com 8034045872
Street, Off Ring Road,Olaseni
Ibadan
25. | Nagodo  Seeds$s5Km off Maraba JosAlh. Ahmed| samobikorie@yahoo.com 08028452420
Nig. Ltd. Road, Dokan Itu, SogaHassan 08091009532
LG, Kaduna Stat
26 Popular  Farms54 Chalawa Industrial Balamorogum.p@stallion 07033266291
and Mills Ltd Estate, Kanc Group.con 0703416097
27. | Bumfash Nig| 610 Street T Phase®lorontuba bumfashcosult@yahoo.com 8036843816
Ltd. One, Lowcost| Babatope
Gwagwalade
28. | Melt Down. No. 4 GidanpAlh. Sarki| meltdownlimited@yahoo.com 08036302515
Maitangaran,Zoo Road Abubakar 08125992533
Kano
Seed Dealer/Producer Seller
S/N | Name of Company L ocation Name of the|E-mail address Phone Number
CEO
1. Salami Farms Nig. Ltd.| Kaduna Mr. Salami 08023798364
Alade
2. Institute for Agricultural Ibadan Mr. Adetumbi | 07065283864
Research and Traini 0805092817

13
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3. Samek Ventures Plot 6 Oba Alawaqder. S. A.| saolakajo@yahoo0.co.uk 8034671714
Layout Bode Igbag Alakojo
Ibadan, Oyo State
4. Ogun State Agro ServigAsero Abeokuta
Corporatiol
5. Delta Agric.| Delta ADP Ibusa Mr. Ishaika
Procurement Agent
6. Tony Best Agric. Centl | Benir
7. Nyam Agric. VenturesKm 30 Off Prison Mr. Musa Nyam
Kaduna Farms Kujama
Kaduna Stat
8, Inganchi Seed LimitedPlot A5/24 Kofar 08072515667
Katsina Kaura Layout Katsina, 07027078064
Katsina Statt
9. Matthtech Agro Nig} 3C Aliyu Makama Rd
Ltd. Barnawa, Kaduna,
Kaduna Sta
10. | Royal Seed Agriculture6, Egun Jenmi Street yemisirohyalseed@yahoo.con08023376520
Nig. Ltd. Ibadal Ibadan, Oyo Stat 0702948250
11 | Jirkur Seed Producerdlasarawa Ward, AfterMrs. 08063626110
Cooperative SocietyCommunity Bank|, Mohammed 08086235321
Maiduguri Gombe Rd, Biu|Biyu 08063626110
Borno State

14
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12 Romarey Ventures NigNo. 2 Giindiri| Mr. ~ N. Y. 07037132794
Ltd. Kuje and Jos Junction Rd. Mangu,Longmut 08058709592
Plateau Stat
13 | Agritropic Limited| No. 129 M,
Nigeria — Kaduna Mohammed Rd.}
Gasham Building
Kano
14 Manuwa & Ninah Nig} No.30 Idi Quarters manuwaninahseed @gmail.cqr8065948724
Company Ltc Gombe
15 MHN Enterprises Grorue-Mayo Belw#&lh. Musa H. 07083852686
Rd., Adamawa Stai | Nyakc 0805264584
16 First Let Farm 37 Hosptial Rd., 24lex Olusola 08034968675
Oluwatoyin Quarters,
Akure
17 Perfect Impact Ltd. 15, Siyanbola Str., O¥bseph Oladipoperfectinpact@yahoo.com | 08033700793
Bishop Str., Igbona, Olu-Olniyi 08053653666
Oshogbo
18 Goke Alade Farms Ltd] Irawo via  SakAdedeji Joseph 08055462335
P.0.Box 6945, Agodj Adegoke 08032221894
Post Office, Ibada
19 Emroyal Ventures Ltd. | No. 1 Afilaka Avenyd;iRH Emmanue
Ifako, Agege Oyebanj
20 Eunimax Farms Nig. Nwude
Ltd. Emmanuel C

15
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21 | Adi Farms Km 34 Abuja-KeffiChief Dangabf Dangabarmela@yahoo.com
Rd. E.
22 Lumiere Seeds Ltd. Behind WelfarBr. C. U. Egbo | drcuegbo@yahoo.com 08064688138
Quarters, Beside 08087088826
Fevoson Pry. Sch.
Kanshio, Makurdi,
Benue Stal
23 | Angyushishi Nig. Ltd} Adjacent Delly Petro| Elder Bala Aji | kinkisouventure@yahoo.com| 0803435620
(Former Tsazad Station, Jaling
24 | Dalas Links Resource®No. 10 Malaraba Mr. Dauda 0803656610
Ltd. Takum Rd., Dongalazarus 08024777182
LGA Taraba Stat
25 Boman Farms Nig. Ltd] Km Jalingo-Wuka#lh. Baba 08036315505
Rd. Jaling: Mamman Bosh 0705810075
26 | Jomas Agro Farms E. 3 Irra Rd. Tuduwoseph 08069555317
Nupawa, Kadur Olusegun Ain 0802841147
27 | Gatco Chempharm Ltd] NRC Plot 34 Bodifskintibu 803375691
Level Crossing| Ekundayo
Ibadan

16
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Seed Dealer/Seed M ar keter

S/No | Name of Company L ocation Name of the| E-mail address Phone Number
CEO
1. Bicco Agro-Product Ltd) 1, Alherlink OffMr. Nnamdi S.| biccoagro@gmail.com 07090052080
Zaria Rd, Jo: Ukokao
2. Mercy Agro-Allied Nig.| 2, Sokoto Rd. VIQ Dr. Agunbiade | mercyagroallied@yaho0.conf8036990998
Ltd. Zaria
3. Ella Agro Company 1, Ibadan Rd. Sabhd@kafor Okwudile| ilechi@yahoo.com 08032875237
Gari, Kanc C. ellagro@yahoo.co 9818511773
4. Isah Agro Seeds andNo. 13 SadaukjAlh. Isah Gambo| wailare@yahoo.com 08039606838
Chemicals Company Street Wusasa,
Zaria, Kadun
5. Swiss Biostadt Ltd. 387 Agege MotdPrince Emmanuel 08017746708
Rd., Cappa, LagosAjayi 0807358796
State 080793637
6. Sahib Nigeria Ltd. No. 7/8 IBB RdAlh. Kabiru | yahyakabiru@yhoo.com 80531338863
Kano Alhasar

17
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SELF-ASSESSMENT EXERCISE

By your assessment, would you describe the Niggead Industry as
being vibrant? What are your suggestions for impnognt?

40 CONCLUSION

The Federal Government of Nigeria pioneered thastjoe a vibrant seed
industry in Nigeria. With the assistance of Inteéio@al agencies like

F.A.O, UNDP, and the World Bank, much was achieyedareness was
created and private seed companies started spginginMost of the local

varieties of some major crops produced in Nigemi@a aow almost

extinguished because people have discontinuedukeim preference to
improved varieties. In spite of these achievements;h still needs to be
done by you and me to sustain and improve on waatdiready been
achieved.

50 SUMMARY

1. Federal Government realising the need for aoiefit seed system
approached FAO in 1974 which gave birth to NatioBaled
Service in 1975.

2. Seed processing and testing facilities weré ifistalled at Ibadan
and Samaru Zaria between 1975 — 1980.

3. First private owned Nigerian Seed Company —Adtural Seeds
Limited, Zaria, Kaduna State. This was establisheib85.

4. Between 1985 — 1994, seven seed companies s&blished.
However, with time some of them were closed.
5. Nigeria has been struggling to ensure that ¢eel sndustry does

not crumble completely. An update of the year 264&d register
shows that there are a total of 73 licensed se¢erprses in
Nigeria.

6.0 TUTOR-MARKED ASSIGNMENT

1. Which foreign bodies assisted Nigeria in thal@sthment of a
seed industry and did the assistance vyield any mmgfh
development?

2. How many seed companies do we have now in Nigdvdiame at
least five of them.

7.0 REFERENCE/FURTHER READING

Adedipe N. O. et al.(1994). Evolving the Nigerian Seed Development
Plan. Federal Department of Agriculture, Abuja, dig.

18
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MODULE 2 SEED PROGRAMME DEVELOPMENT
Unit 1 Formulation of a Seed Programme
Unit 2 National Seed Programme Formulation Prilesip
Unit 3 Variety Development and Release

UNIT 1 FORMULATION OF A SEED PROGRAMME
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Whatis a Seed Programme?
3.2 Types of Seed Programmes
3.2.1 Official Seed Programmes
3.2.2 Semi-official Seed Programme
3.2.3 Private Seed Programme
3.3 Steps Involved in Development of a Seed Programme
3.4 Basic Strategy of Seed Production
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Before the advent of scientific knowledge, farmeesieved that plants
transfer good characters to their offspring. Basethis belief, the more
robust and good appearing seeds were usually sdlécm a farmer’'s

harvest and reserved as seed for next seasonmglarttis action in most

cases did not produce the expected results. Plagdbrs are now
working on crop improvement. Genes responsiblecéstain desirable

characters in crops are now being transferred girtweeding techniques
to develop new crop varieties.

20 OBJECTIVES

By the end of this unit, you will be able to:

) explain what is meant by a seed programme
o explain the types of seed programmes that canrbeufated
o discuss the steps involved in the development ofead

programme.
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3.0 MAINCONTENT
3.1 Whatisa Seed Programme?

A seed programme is essentially a scheme of aesvplanned and
implemented to secure timely supply of improveddseef the desired
guality and required quantities. The effectiver@sseed programme are
however, better appreciated when other factorgadyxtion like inputs

(fertilizers, herbicides, pesticides) are adeqyatapplied.

3.2 Typesof Seed Programmes

The major objective of developing a seed programsn& improve
agriculture through the supply of improved goodldquaeed. There are
three types of seed programmes.

3.2.1 Official Seed Programmes

In an official seed programme, the government behes complete
responsibility of developing the programme and mgkgood quality
seed available to farmers.

The disadvantages of official seed programme are:

(@) There is seldom any concern for return on investpareven for
recovery of capital costs.

(b)  Such programmes are often subject to pressuresisumlly too
frequent personnel changes which mar its progress.

(c)  Such programmes are not very efficient.

In view of the above disadvantages, there is needpfivate seed
programme in order to ensure the survival of saddstry.

3.2.2 Semi-official Seed Programme

A semi-official seed programme involves the essdivhent of a national
agency to produce, process and distribute seed. i$ more remote
form of Government participation. Such an agency baestablished at
the initiation of a programme or at a subsequerdsphof less direct
government participation. Such agencies operaet@smomous units and
are usually more commercial in nature. Better maddgan government
own and more efficient in operation.

3.2.3 Private Seed Programme
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Private seed enterprises are agencies that handldugiion and
distribution of seed as a business. These arepeises that are well
managed and capable to stand competition. Thisdfiséed programme
is common in most developed economies like the ddinfbtates and
Western Europe. No Government involvement.

In developing countries, the best approach is\olue the three types of
seed programmes (the government, semi-governmedt @ivate
agencies) to ensure adequate seed delivery system.

3.3 Stepslnvolved in Development of a Seed Programme

Once a decision has been taken to commence a sggdipme, the next
step is to plan its organisation and operationtcli@rganogram chart).
This is a highly technical assignment and is als@etconsuming. It

involves the collection and analysis of pertineatadon the various
requirements. It is strongly advised that targétsukl be precise and
carefully avoid over production while preparing thleeprint. Seeds by
its natue are perishable and excess productioni@aalyto wastages. The
development of a viable seed programme shouldfttrereonform to the

following steps:

Collection of Pertinent Data

The first step in the development of a seed prograns to collect data:

1. On the population of farmers, the programme is etqukto serve
and the number of hectorage to be planted.

2. Availability of superior varieties: Itis important to know the list
of available superior varieties, their areas of paalidon and
expected yield. Information on farmer’s preferersiesuld also be
noted. Such information is valuable so that seedamme will
develop the particular variety or varieties of seedemand.

3. Availability of other inputs. Availability of irrigation with other
inputs, (fertilizer, insecticides) will encouragarrhers to plant
more hectares and eventually there will be highamahds in

seeds.

4. Seed rate for individual crop which will helpknowing the total
number of kilogrammes needed per year.

5. Seed producer should be well grounded to knovenwhew
varieties should be introduced. (Renewal period).

6. Role played by extensions agents in getting éasnaware of the
existence of high yielding varieties.

7. Collection of climatological data: detailed cétological data is

necessary for the preparation of a calendar ofatioes for seed
production and processing (seed drying, processittgage and
distribution of seeds).
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8. Package of agronomical practices is needed iegarmers to
produce good crops.
9. Financial resources of seed growers.

3.4 Basic Strategy of Seed Production

The following strategies should be adopted to sasel production and

marketing of high quality produce.

1. Integrated development: The production of qualigeds is
facilitated when all necessary inputs along witbiagidfacilities for
the well-being of the producers are made availablethe
production area.

2. Accessibility: The farm should be accessible to am
transportation of goods

Advantages of Accessibility

(@) It makes it easier and more convenient to provigehnical
guidance, supervision and training to seed producer

(b) The integrated development discussed earlier caexeeuted
easily.

(c) Itfacilitates Seed Certification Officers in diseching their duties.

d Substantially lowers the overhead expenses.

3. Organisation of production: Seed production is llguaganised
in one of the following ways:

(@) Through selected contract growers

(b) By direct effort

1. In a contract system of seed production, profith® seed
producers is low.
2. Quiality of seed produced is poor.

3. Also maintenance of the seed farms is poor
In a direct effort system:
1. The production of seed is undertaken by the companself
2. The company pays for the labor of production
3. Produce good quality seed
4. Maintenance of seed farm is good

Regardless of the system used, the selected cbngraevers or

production personnel in the direct effort systerowti have technical

ability and personal reliability.

4, Criteria for site selection: The following crig must be observed
in selection of site for seed production.

(@) Cropping history of the site to be used shda@dknown so
as to avoid contamination by volunteer plants didypes
from previous crops of the same family.

(b)  The area selected should be suitable for proatuof high
guality seed.
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(c) For dry season farming, areas with assuredjaition
facilities should be preferred.

5. Technical guidance: Active involvement of theriagtural
universities/research institutes with seed prograswshould be
preferred because they are important:

(@) In developing new varieties and also in saregmarieties
before release

(b)  In seed multiplication of breeders and fourataseed

(c) In providing technical guidance

(d)  They can be involved in seed certification ardd
testing.

6. Choice of varieties: Only superior varietiescobps adapted to
specific agricultural areas should be planted.

SELF-ASSESSTMENT EXERCISE

What are the principles involved in establishmena @eed production
venture that is comprehensive in scope?

40 CONCLUSION

In conclusion, | wish to reiterate that collectiohpertinent data is the
first step in development of a seed programme iaras.

o the crop of choice of the people in the area
o climatic factors

o availability of inputs and

o accessibility to aid movement at all times.

50 SUMMARY

Development of a seed programme that would ensuedytand adequate
supply of high quality seeds is one of the mostdngnt sectors of
agricultural endeavour. Government and private misgions are
expected to partner in the establishment of setsiises so as to serve
farmers. In an attempt to establish a seed progenansurvey on the
people, crop choice, and climatic condition shdaddcarried out.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define what a seed programme is and explain treetdifferent
types of seed programmes.
2. List and explain at least six factors on which datest be collected

and analyse as a first step in the developmenseéd programme.
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7.0 REFERENCE/FURTHER READING

Agrawal, R. L. (2005). Seed Technology (2nd edéwNDelhi: Oxford &
IBH Publishing Co. PVT Ltd.
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1.0 INTRODUCTION

In developed countries, an efficient specialiseztisadustry to cater for
the enormous seed needs of their farmers has lmatoged. In some
developing countries however, technical know-hoa afrastructure for

multiplication and distribution of improved seedyist to be in place. In
Nigeria for example, Government gave very high pifoto the seed

programme in her agricultural strategy, and withMMFAO assistance,
has established requisite infrastructure in thdipwector. Its objective

Is to ensure a regular flow of high quality seedemfommended varieties
to all farmers at all times. But has the Nigeriasvernment actually

achieved her dream on the investment made intgebd industry? Did
Nigeria carefully observe the seed programme foatih principles in

her bid to establish a seed programme for the cg2int

20 OBJECTIVES

By the end of this unit, you will be able to:

o discuss the underlying principles guiding the folation of a seed
programme for a nation
o explain what is operational in Nigeria and find dube principles

were actually followed.
3.0 MAINCONTENT

There is a strong economic basis for each devejopmintry to develop
a national seed programme. It is only when a seegrgmme is

formulated that a country can fully appreciate dgnicultural potentials.
Countries differ in the type and structure of s@edgrammes due to
differences in type and structure of governmerdadhing of agricultural

inputs, different climatic and soil conditions, rigportation systems,
availability of electricity, business structure it the country (level of
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free enterprise), goals and priorities of the gowent, cultural habits of
the people, resource base availability, and curreathods of seed
handling. However, regardless of peculiar struguoé any country,

adherence to general principles would go a longteagtermining either
the success or failure of such programmes. A nakiseed programme
must therefore clearly outline the following:

1.

26

Importance and relevance of the seed plan andtégration with
national programmes on agricultural developmemtinfportance
of seed programme must be clearly spelt out. Fastesuld know
about the need and the importance of the improged since they
are the major beneficiaries of the programme. Tisbi@uld be
integration with national programmes on agricultdevelopment
because farmers are always reluctant to purchagepkamt on
popular varieties. The programme should therefowsige an
incentive that would make farmers try new varietefore they
are disseminated.

There should be short, medium and long term oljestof the
seed plan relevant to the phased development ioudtgre: it is
highly unlikely that a new seed programme will b#-sustaining.
If the seed programme is left solely in the hanfdsrivate sector,
survivors may be difficult since there are no sudint returns to
make it economically visible, the end result wi# failure. The
same results will occur if the programme is expddtebe self-
sufficient in the public sector. Therefore, Goveamh should
make it a matter of policy to subsidise seed pnognas at least at
certain stages of its development.

There should be clear policy on seed industry dgmént to meet
local and export needs.

Seed production targets

Roles and responsibilities of public and privatstitntions in the
total programme should be well spelt out.

Policy on seed trade development, seed pricing] sgport and
seed import is needed. Government policies on ti@ng of
output will possibly be the ultimate determinertioé success of
the programme. If all attention is given to increeasoduction, and
increased production does infact become a realtyd no
consideration is given to the pricing policies abguct or the
movement of products from surplus areas to dedi@as, then the
farmer will no longer be willing to produce. If poovision is made
for marketing of increased production beyond whanh de
absorbed in the local market, there would be nonecuc
incentive for a farmer to continue to produce.

There should be commitment in the national budgetcfedit
facilities without which the programme may fail.

There must be means of guiding, coordinating anditoong the
programme.
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SELF-ASSESSTMENT EXERCISE

Outline the fundamental principles involved in paal seed programme
formulation.

40 CONCLUSION

A well-conceived and efficiently managed seed plearefore is a vital
need for every country. For this purpose, the prymaquirement is to
formulate a National Seed policy. Such a policg tmhave an insight
into the future and should also consider the cursttuation of the
programme.

50 SUMMARY

We have outlined up to ten fundamental principtelse followed to have
a successful national seed programme. There istoeszhsitise farmers
about the benefits of the seed programme and theugaareas the central
administration would need to render assistancerbdfe programme is
eventually put on a sound footing. These principhegst never be
forgotten but handled with wisdom in any attemptfdomulate a seed
programme for country.

6.0 TUTOR-MARKED ASSIGNMENT

Outline the fundamental principles involved in paal seed programme
formulation.

7.0 REFERENCE/FURTHER READING

Agrawal, R. L. (2005). Seed Technology (2nd edéwNDelhi: Oxford &
IBH Publishing Co. PVT Ltd.
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1.0 INTRODUCTION

There are laid down procedures that guide the lyrdard successful
operations of every human endeavour. It is theeefionportant for
anybody interested in any discipline, to study oy the technicalities
involved in the successful operation of the disngbut also details about
the rules guiding its operations. Seed men shoeidddl informed about
the procedures for release of new varieties.

20 OBJECTIVES

By the end of this unit, you will be able to:

o explain the correct procedure for variety developtnand release
as established in decree 33 of 1987

o state the problems that were encountered beforerthetment of
the decree

o list the procedure for naming new crop varieties.

3.0 MAINCONTENT
3.1 Variety Development and Release

The development of new varieties is achieved bytpbmeeders (IITA,
LCRI, CRIN, RRIN etc.) who work in collaboration tiviagronomists,
plant pathologists and other experts. Their mask ta to transfer good
characters which are in genes from wild, foreignewen other crop
species to species of their choice. Once a newtyaof crop is developed,
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a procedure was in decree 33 of 1987 for registtahaming and release
as new crop variety.

3.2 ProblemsCreated by the Absence of a National M echanism for
Crop Variety Certification, Registration and Release

1. Breeders in Research Institutes and elsewheyelay made
claims to the development of new crop varieties.
2. Some breeders believed that varieties develtyethem in the

past were being repeated by others. It encourages.fVariety
developed by one institute can also be claimecdloyteer institute.

3. There was no control of the release of the nameties

4. There was no control of introduction of cropigaes from outside
the country and their release for use.

5. The issue of breeders’ rights and patentingeot nrop varieties

had to be handled by a competent national bodyhagtivate
sector went into intensive agriculture.

6. There was no documented list of varieties thavehbeen
developed by breeders in various research ingsatiand
universities in the past.

7. The system of naming crop varieties was notiechif

3.3 Approved Procedure for Registration, Naming and Release of
New Crop Varieties

Due to the problems encountered with the new vasgetecree 33 of
1987 was promulgated which provided for the appoarit of the
National Committee on Registration and Releasergp warieties and
Livestock Breeds. This Committee was inauguratedsbNlarch, 1988
and the Committee appointed two Technical sub-cdtees, one for
Crops and the other one for Livestock. With theoremendation of the
Technical Sub-committee on Crops, the National Cdtem has now
approved the following procedure:

1. Nomination of a new variety should be made by astituie or
Organisation.
2. Such nomination made to the relevant Nationally otdinated

Research Project (NCRP) must be accompanied wathetlevant
production package.

3. The variety after nomination should undergo mutttonal trials
by the NCRP for at least two years, after whichfatind
outstanding is passed on to the National Acceldradteod
Production Project (NAFPP) which in collaborationthwthe
Agricultural Development Projects (ADP’s) subjectdhe
nominated variety to on-farm testing. For excepmlbn
outstanding varieties, however, this will be dohéha end of the
first year of NCRP multilocational testing.
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4. At the end of 2 (for exceptionally outstanding e#igs) or 3 years
for other promising candidates, the result fromhidkbe NCRP and
the NAFPP would be submitted to the Technical sufnuoittee
which will appraise the data and make recommendsatio the
National Committee.

5. During the first year of testing, after nominatiadhe breeder
should undertake seed increase of the varietydssiple on-farm
trials.

6. Crop varieties that are imported by individualséorigations for

restrictive use should pass through the relevantRRCfor

registration. Where the varieties will be distrigadito local farmers
for wide spread use, such varieties must undergo NERP

multinational trials.

3.4 Nomenclature

The National Committee stipulates that the namiggtesn should
comprise:

1. A general code (NG) and

2. A variety name.

The national code should reflect the country narmeNG for Nigeria,
crop botanical name, year and serial number (acupitd the number of
varieties released for a specific crop). For examfile code name for
maize Zea mays) will be NGZM-07-1, the next variety of maize NGZM
07-2, etc. The first letter of the genetic and dgeoames will be used to
represent the crops in the national code.

The variety name will be suggested by the breeding

organization/breeder(s) according to the followguidelines:

> Consistency in nomenclature

> The name should reflect the major character olvdreety in any
Nigerian Language including English.

SELF-ASSESSTMENT EXERCISE

Discuss the problems that necessitated the promgaf decree 33 of
19877

40 CONCLUSION

We have discussed the various problems breedezsiféilc the absence
of a national body for co-ordination of agricultun@search. These
problems included false claims by some acclaimexeders and how
difficult it was to authenticate them. We have asen how decree 33 of
1987 was promulgated in an effort to curb someheké problems and
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the procedure it provided for registration, namangl release of new crop
varieties.

50 SUMMARY

In this unit we have learnt that it is wrong foryandividual to just wake

up with a claim of initiating a new variety withdiaflowing the laid down

procedures enumerated in this unit. We are thexgiooperly educated
on the accepted procedure in order that we ardeusived.

6.0 TUTOR-MARKED ASSIGNMENT

1. Clearly outline the approved procedure for regigireand release
of new crop varieties?

2. With a given example, describe the approving narsysiem for
new varieties?

7.0 REFERENCE/FURTHER READING

Adedipe N. O. et al.(1994). Evolving the Nigerian Seed Development
Plan. Federal Department of Agriculture, Abuja, ¢tig.
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1.0 INTRODUCTION

Many people still find it difficult to distinguishetween seed and grains.

They therefore make the mistake of selecting gfam their harvest
meant for food, feed or industrial uses to be usedeed for the next
planting season.

2.0

OBJECTIVES

By the end of this unit, you will be able to:

explain what agriculturalists, refer to as seed
describe and differentiate between a seed andia gra
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3.0

31

MAIN CONTENT

What isa Seed?

A seed is a living biological entity comprisingateed coat (which is the
protective cover), an endosperm or in some cadgkedon (which serves
as food reserve) and an embryo (which is the géié¢)y and which when
exposed to favourable conditions (i.e. moisturggex and temperature)
would develop into a seedling. From this definitidrcan be seen that the
embryo is embedded in a supporting food storageroad) of which enjoy
the protection of a protective cover. The embryals the organ in a
seed component that initiates development and pexia seedling under
favourable conditions. The embryo is thereforesined. Seed technology
therefore seeks to protect this biological entiéjledd embryo and look
after its welfare, while the focus of food techrgfois on the second
component i.e. the supporting tissue and in sonsescée protective
cover. A seed is therefore produced to be usedbhasimg material while
grains produced to be used for food, feed or fdustrial uses.

3.2

32

Differences between Scientifically Produced Seed and Grain
(used as seed)

Seed is the result of a well-planned seed prografomglanting,
whereas grain is planted for commercial purposasn@ animal
feed and industrial uses).

Seed is the result of sound scientific knowledgganised effort,
investment on processing, storage and marketinglitiss
whereas no such effort or knowledge is requiredgmain
production.

The pedigree of the seed is ensured as being delatide initial
breeder seed, whereas the varietal purity of giainst known.
Efforts are usually made during seed productiorogue out off-
types, diseased plants, objectionable weeds aredt otbp plants
at appropriate stages of crop development to ersaftisfactory
seed purity and health. However, no such efforh@le in grain
production; hence the purity and health may beriofe

Seed is scientifically processed, treated, packedlabeled with
proper lot identity, the grain used as seed mayniamually
cleaned, in some cases prior to sowing. It may léstreated but
not usually labeled.

Seed is tested for planting quality, i.e. germiomti purity,
admixture or weed and other crop seeds, seed heatthseed
moisture content. These are not done with grains.

Whereas the seed quality is usually supervisednbgigency not
related with production (seed certification agendhere is no
guality control with grains.
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8. Quality standards have already been set which dedsto meet
before they are accepted as seeds, the qualigedsss therefore
well known. No such standards apply with grainse Tality is
not known.

9. The seed containers carry certification tags wketve as quality
marks, while grains do not have labels certifiaatoarks.

SELF-ASSESSTMENT EXERCISE

What is a seed? Explain using the seed componentsbed technology
differs from food technology.

40 CONCLUSION

It is important to conclude that seeds are livimgngs like you and |I.
scientifically produced seed on the other handbaeel to meet up with
certain desirable characters. Seed production ftirereequires more
effort and attention than ordinary grain production

50 SUMMARY

As a living organism, every seed has three basts ua. protection, food
and life and can develop into a seedling under desdole conditions.
Seeds differ from grains in terms of managementpmgdose for which
they were produced. While seeds are produced ibiexbrtain desirable
characters, grains are produced for food, feedradubtrial uses.

6.0 TUTOR-MARKED ASSIGNMENT

Compare and contrast the major differences betweed and grain.

7.0 REFERENCESFURTHER READING

Agrawal, R. L. (2005). Seed Technology (2nd edewNDelhi: Oxford &
IBH Publishing Co. PVT Ltd.

Subir, S. & Nabinananda, G. (201&ed Science and Technology. New
Delhi, India:Kalyani Publishers.
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1.0 INTRODUCTION

Germination, vigour and dormancy are the three wditht usually

determine the beginning of a farmer’s happinesga&s in each cropping
season. When seeds have been sown, it is expdweeadfter a given

duration for that kind of seed, it should germindtailure of seed to
germinate after that duration gives the farmertaofowvorries. Farmers

will be wondering if the seed is not viable or damh However, when

there is a very high percentage of uniform gernnmaénd growth, the

farmer’s happiness and expectation of a bumperesariegins. It is

therefore important that seed men should studyettiege concepts and
know what enhances or hinders seed performance.

20 OBJECTIVES
By the end of this unit, you should be able to:

define germination, vigour and dormancy

explain the factors affecting germination and vigou
state the classes of dormancy

describe the special treatments for breaking ana@oicy.
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3.0 MAINCONTENT
3.1 What isGermination?

Germination may be defined as a sequence of segarbng with the
absorption of moisture by the seed which ultimale&d to rapture of the
seed coat, emergence of radical and plumule framethbryo. A seed
retains the total biological potentials of the paq@ant and maintains the
living conditions of the cells of seed tissue & lbwest moisture levels.
With the intake of water, all cells of the seedhtturgid and physiology
activities resume. Active metabolism, triggers cgtowth and
differentiation in the embryo i.e. cell multipliean — cell growth —
polarized development of the embryo into plumulel aadical which
ultimately produce the seedling through furtherfedéntiation and
development.

3.1.1 FactorsAffecting Ger mination

Although there are several factors that influenesrgnation, the major

factors that are necessary for germination are:

1. Moisture: Rehydration of dry seeds is essential for germomati
The extent of water inhibition depends on the cloaini
composition of the seed, permeability of the seedtcand
availability of water in the environment. Inhibitiés not related to
seed viability. Even dead seeds can imbibe watbsofption of
water initiates and accelerates the physiologicaviéies in cells
of seeds. The initial intake may not exceed 2 +#rfes the dry
weight of seed, in general. It causes swelling softening of the
seed, helping the developing embryo to burst thnotige seed
coat.

2. Oxygen: it is needed for respiration and all the physiaag
activities, which proceeds at an accelerated tatesastage. Water
acts as a vehicle to carry additional oxygen irds@eailability of
oxygen is the most important factor for initiatiagd mobilisation
of the processed food during germination.

3. Temperature: different seeds germinate at different temperature
regimes. Very low or very high temperatures prevantetard
germination of seeds. Generally, germination istrsasisfactory
around 25 + . The temperature range over which germination
occurs has been considered as maximum, optimunmamchum
temperatures. Such values are termed ‘cardinal déeatyres’.
Optimum temperature helps maximum germinationtagh rate.
The rate of germination and rate of growth of sieggl increase
with a rise in temperature, until at an upper terapge limit for
growth when the rate of germination slows down.
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3.2  Seed Vigor

Seed vigor can be defined as the sum total ohale properties in seed
which upon planting result in rapid and uniform giwotion of seedlings
under a wide range of environments including batlotirable and stress
conditions. Seed vigour refers to the ability ofngoseeds in a seed lot to
overcome or withstand adverse conditions duringmgeation and
produce seedlings of uniform growth with the re=gds. Vigour index
can be calculated as (Seedling root length (mmgetlng shoot length
(mm) x germination percentage.

Example:

Let us assume seedling root length after 10 daysamiting to be 8mm
while the shoot length is 20mm. germination perageatof the entire farm
or plot is 98 percent.

Vigor index = 8mm + 10mm x 98%
= 18 x 98 = 17.64 is your vigour index
100

This vigour index will be compared with other séetd to determine the
best seed lot. The higher the vigour index, théebd¢he lot.

3.2.1 Factorsaffecting seed vigor

These factors affecting vigor have been groupedrdaag to their origin.
It can be internal and external factors.

Internal Factors (inherent factors)

0] Genotype: The competence of a genotype in a particular
environment determines seed vigour. Pigmented ghouinseeds
(i.e. those groundnut seeds with serrated lineevieund to be
tolerant to fungal invasion in soil and thereforavé better
emergence ability over non-pigmented seeds.

(i)  Seed size: Bigger seeds of most crops have been found tdixh
superiority in field emergence than small seeds.

(i)  Harvest maturity: the appropriate stage of seed harvest controls
vigour. For all crops, harvest at immature stagelpce seeds with
less vigour. Fully matured seeds that have attapigsiological
maturity produce seeds with high vigour.

External Factors

0] Mechanical injury at harvest: seed injured during harvest loose
vigour. Storage or shelve life of some of the leguseeds like
Vignha mungo causes reduction in vigour.

(i)  Pre-harvest conditions: if the climate during seed setting is
adverse or the seed producing plants have suffesed nutrient
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deficiency, the seeds produced would have low wigbiealthy
seeds produced by healthy plants have more vigoam those
suffering from disease and insect pests attack.

(i)  Soil temperature and moisture: extreme conditions of soll
temperature either cold or hot produce varyingat$fen different
crop seeds. For example, maize seeds have beemkadoe very
sensitive to cold soil conditions. Seed$baseolus vulgaris with
coloured testa show equal vigour in cool and wawil) But seeds
of non-coloured testa are sensitive to low tempeeatin some
cases, over ripened seeds also generate vigour.

(iv) Effect of tillage and fertilizer: Adequate applications of NPK at
recommended levels and proper tillage operations h#luence
on the seed yield and vigour of plants.

3.3  Seed Dormancy

Seed dormancy is a condition in which viable sdaiflio germinate even
when provided with optimal conditions for germimeiti Dormancy in
general sense is the period between seed matadtgeed germination.
Therefore, all seeds that can be retained in lengr-istorage are said to
be dormant. Dormancy is a special mechanism t@sspall regeneration
activities for germination of seeds. Vegetativebsurhizomes, bulbis, etc
also have dormancy period. The entire mechaniswiveg the blocking
of epical meristem activity, growth and differetittm of embryo in the
seed or the vegetative bud in the propagule. Seedahcy is however
different from seed vibrancy though sometimes rkisteto be same. But
in the real sense, seed vibrancy mean how many timgroduction cycle
can a seed from same parent be replanted.

3.3.1 Classification of Dor mancy

Seed dormancy can be classified as exogenous addgemous
depending on the causes responsible for expresibiis mechanism.

Exogenous dominancy: Some of the causes of exogenous dormancy

include:

0] L ow temperature: certain seeds like apple seeds remain dormant
at ambient temperature after harvest. They redmivéemperature
or chilling treatment to break dormancy.

(i)  Some seeds will not germinate at ambient tempegsitunigh
temperatures also restrict the germination of cedeeds.

(i)  Light: seeds of some crops which are sensitiventiigperiod may
not germinate at certain hours of daylight excdm® tequired
period.
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Endogenous dormancy: Causes of endogenous dormancy are:

0] After ripening period: After ripening period which is referred to
as dry storage of seed within a specified periodiroé before
processing permits the embryo of many plant fastieegradually
attain physiological and developmental maturitgaftarvest.

(i)  Physical dormancy: some crops develop excessively hard seed
coat due to certain environmental conditions thaty rprevail
during ripening. Hard seed coat usually causesdncy due to
impermeability to water, gases or due to mechamwiosiruction to
growth and germination of embryo.

(i)  Physiological dormancy: the pH and osmotic pressure in the
immediate environment of seed may act as inhibittos
germination, while the substances, which inhibiti@al oxidizes,
may also control the inhibition or stimulation arghination.

3.3.2 Induction of Dormancy

Dormancy can artificially be induced or introdud¢edeeds that naturally
non-dormant. Such induced dormancy is referred fosacondary
dormancy. For example, seedsBrassica alba would retain dormancy
for a long time if exposed to high concentratiorCairbon dioxide.

3.3.3 Breaking of Seed Dormancy

Special treatments have been developed for breakingancy. Some of

these treatments include:

0] Scarification: Any physical or chemical treatment which weakens
or softens the seed coat is known as scarificatias.used when
the dormancy is due to hard seed coat as in legusoese of the
methods normally use are rubbing the seed on a papér
manually or with the help of mechanical scarifier,by piercing
the hard seed coat a little with needle.

(i)  Stratification: This is the use of temperature treatment to break
the seed dormancy. Sometimes seeds are subjeqgbeelthilling
or incubating treatments at low temperatures (&°@) over a
moist substratum for 3 to 10 days.

(i)  Treatment with growth regulators: Treatment at tmacentration
of growth regulators and other chemicals may breh&
endogenous dormancy of seeds caused by the presksoene
inhibitors.

SELF-ASSESSTMENT EXERCISE

Explain at least three special treatments thabeagiven to seeds to break
their dormancy.
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40 CONCLUSION

Germination, vigor and dormancy are very importahtysiological
aspects of development in plants that can ma oeradlrmer’s success.
The need to know all details concerning this aspédtudy cannot be
over emphasised as it would enable you to know whgtiard against or
undertake to ensure the successful take up offaoom.

50 SUMMARY

It is advisable that farmers should secure seexs flependable sources
that would guarantee their viability and vigour. eféafter, adequate
favourable conditions for germination should beueed during planting
and efforts should be made to break dormancy oesseeds if the need
arises.

6.0 TUTOR-MARKED ASSIGNMENT

1 Define germination, vigour and dormancy

2. Explain the three conditions necessary for geation

3. List the internal and external factors affectsegd vigour

4 Give the classifications of seed dormancy astl the causes
involved in each classification.

7.0 REFERENCE/FURTHER READING

Subir, S. & Nabinananda, G. (201S&ed Science and Technology. New
Delhi, India:Kalyani Publishers.
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1.0 INTRODUCTION

A plan is a scheme of arrangement drawn up befand ko accomplish a
purpose. The main purpose of a seed programmesgguate and timely

supply of improved seeds to farmers. A seed prograns therefore

essentially a service to farmers and the purpossaissed only when all

farmers are able to obtain and plant seeds of imgor@ut varieties at

desired time. The improved varieties must also taaintheir desired

gualities. A seed programme is therefore plannethwdtiply seeds of

newly developed superior varieties without detation and in large

guantities for the benefit of farmers. Before tkischieved, there has to
be a figurative representation of the projectedvdiets on paper, which

must be strictly followed.

20 OBJECTIVES

By the end of this unit, you will be able to:
e list the steps to take set up of a seed programme
e analyse how all the needs would be handled to eeltiee set
objective.

30 MAINCONTENT
3.1  Seed Production Planning

Seed production planning should be based on a ubbrorealistic,
objective review and assessment of existing camubtirelating to seed
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use. Benefits to be derived from introduction asd af superior varieties
should also be weighed in comparison to the investeproposed in the
plan. It is natural that in the first year of indtaction, a seed plan may not
show any gains from investments. However, if tHferefs sustained for
a long duration, the gains that would be genernatéte later years would
offset the initial loss experienced at the begignimherefore, specific
needs and supply goals should be established5do 40-year period by
determining:

1. The number of crops to be included for multiplioatiand
distribution.

The hectarage of crop land to be planted

How the seed would be distributed to the expeceahérs?
Seed of each crop to be supplied.

The level of annual seed increases for each croptya

The number and size of competing seed producers.

The varieties the farmers prefer most and the ppekees that are
most convenient, for farmers to buy at affordalriegs.

The kind of publicity and sales promotion that igsineffective in
that area.

Noohkwd

o

3.1.1 Seed Demand Forecast

Once the above mentioned basic needs and supply g@adetermined
then the seed producer could forecast the seedrikeaidhe farmers he
wishes to satisfy. The reason why a seed demaeddst is needed in a
seed plan is because the seed producer wantsdtetaskeep pace with
seed demand (both present and future) in termaanitgy, quality, price,
place and time. When the supply is higher than deina substantial
portion of the seed has to be regularly disposédfjrain, or stocked to
the point of likely loss of viability. When howevehe demand is higher
than supply, farmers suffer and they may be exgdoitf an accurate
forecast is made and production carefully plannde, problem of
shortages and gluts would be eliminated and thexddibe stable prices
and profits.

The seed producer also need to be current aboedraks activities, to
enable him know when a variety in use is likelyo® replaced with a
newly released superior variety.

3.1.2 Facilities
The facilities that are required for seed productoe grouped into two
l.e. the seed farm sites and farm equipments.

1. Seed farm sites: There is need to identify suitable farm sites for
seed production. Such areas should be suitabfgdouction with
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good soil and climatic conditions for the crop®éoproduced. The
area should have low weed and disease incidencgh&a parts
of Nigeria with heavy rainfalls and high humiditpaurage the
development of most insect pests of most copshEurtore, there
IS more problem with drying of harvested seedé&@s¢ areas than
the northern parts of the country. This explaing whe bulk of
NASC Foundation Seeds (90%) are produced in thehN&kest
and North-East Zones of the country. The suitadienate
conditions in the Northern area also encouragebkstianent of
private seed companies in those areas.

2. Equipment: Good farming practices may be a pre-requisite for
successful seed production. Specific requiremeistade: tractor,
plough, harrow for land preparation, seed plantesfgpably
equipped with fertilizer application accessorieantsting can be
done manually if labour is cheap and the hectasagmall; if large
Is involved, combine harvesters may be used wheadable.
Cleaning of harvest equipment is very important aeoid
contamination.

3.1.3 Staffingand Training

The staff strength for every seed producing eshbient should be
determined by the following factors:

1. The total area to be covered

2. The number of individuals fields

3. The distance from the headquarters.

4. The level of education and experience of seed g®we

In every seed production plan there is supposebetqrovision for
staffing and personnel development. Planning anpglamentation of
every successful seed production programme regskided and
motivated staff. The staff therefore need to reegieriodic training to
keep them up to date with new production practideseloped by
researchers in Universities and Research Instituié® managerial,
technical and non-technical staff members must drancgitted for the
programme to be efficient and effective. This coinmeint is shown by
their efforts to improve their capabilities, thdiligence in fulfilling their
duties. They should be placed in positions suitetheir abilities, skills
and training. Staff morale will be high when these aappreciated,
promoted and trained.

3.1.4 Seed Pricing
The price that a farmer will pay for a seed is ¢fi@re determined by his

perception of its benefits and his ability to pa@pe price established by
a seller on the other hand include all direct andirect costs of
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production, profit (if any) and an estimate of wtta buyer can afford to
pay. The direct costs include those for productigmpcessing,
transportation and storage. This direct cost isrnomin public sector.
The indirect costs include staff salaries, mainteeacosts, taxes and
depreciation.

3.1.5 Impact Assessment of Seed Programme

An impact assessment should be made to deternersuticess or failure
of a seed programme. An assessment can therefopdabeed to be
conducted at intervals of either three to five gedihe following can be
used as an index for success or failure.

1. Whether or not there has been an increase inytetia resulting
from introduction and distribution of superior cregrieties into
the cropping system of the country.

2. Determine if there has been a more efficient atiien of fertilizer,
irrigation water and agro-chemicals.

3. Whether or not there has been more rapid and effigheriodic
replacement of varieties with newer and better ones

4. Whether or not there is a change in farmers’ income

SELF-ASSESSTMENT EXERCISE

List the five major units on which panning must empass in a seed
production programmed and explain fully any two.

40 CONCLUSION

| would like to reiterate in conclusion that aletissues planned for in a
seed programme should always be taken very sesimdisiot overlooked
during implementation. Emphasis is laid here owripg and marketing
plans.

50 SUMMARY

Seed production planning is very important for tlseccessful
implementation of a seed programme.

Planning defines the need for and scope of theranogne, establishes
targets, integrates it into the overall strategy development, while
implementation refers to scheduling of identifiesaurces.

The important points to be considered include kmgwthe varietal
preferences of the farmers, estimating seed dertieads predicated on
many factors, provision of needed facilities, stadining, seed pricing
and impact assessment.
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6.0 TUTOR-MARKED ASSIGNMENT

la. Whatis aplan?
b. Why is planning necessary in a seed programme?

7.0 REFERENCE/FURTHER READING

Adedipe, O. N. et al. (1994). Evolving the Nigeridaed Development
Plan. The Federal Department of Agriculture, Abuja.
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1.0 INTRODUCTION

The act of developing a new crop variety is a higlabourious task.
However, breeders use breeding techniques to &nagshes responsible
for certain desirable characters from differentrees to develop new
varieties. Examples of desirable characters thesd®rs have improved
on are:

Increased yield

Increased nutrient content

Shorter maturity period

Greater resistance to pests and diseases

Increased fruit size

Improved shelf life

Seedless fruits

Resistance to herbicides

Resistance to draught

VVVVVVVVY

After development of new crop variety, it must kested in many
locations, registered and multiplied for distrilautito farmers. It is the
multiplication stages that will be discussed irs thiit.

20 OBJECTIVES

By the end of this unit, you will be able to:

o discuss the respective seed multiplication stages
o explain what is meant by multiplication factor.
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3.0 MAINCONTENT
3.1  Seed Multiplication Stages

The fundamental problem of multiplication is howihzrease a small
nuclear seed from a breeder to a sufficient leeelded by the farming
populace without losing the cultivar purity of susteds. Plant breeders
produce new cultivars in a small quantity. Farmensthe other hand
require the new cultivar in large quantity withaumy risk of deterioration

to such seed. Seed is therefore multiplied in stagdil the desired

guantity is achieved. Each stage is assigned a ofaglentification as

breeder seed, foundation seed and certified seed.

1. Breeder seed: These are seeds or vegetative propagating materials
directly produced or controlled by the originatiplgnt breeder or
research institute. Breeder seed that producedédiom seed is
the most expensive out of these classes.

2. Foundation seed (also known as elite or basic seed): It is theatire
increase from breeder seed. The genetic identiypamity of the
variety is carefully maintained in foundation sedd. self-
pollinated crops or in crops having a low multiplion ratio, it
may be expedient to have two classes of foundat&d instead
of one. (i.e. foundation and registered classesedl). Foundation
seed is the source of all certified seed.

3. Certified seed: This is the progeny of foundation or registered (or
second stage foundation) seed. The last catedmyitregistered
seed) is permissible in self-pollinated and vegetat propagated
crop varieties in two situations.

(@) When the multiplication rate is so low that quigte seed
stocks cannot be built.

(b)  When shortage of foundation seed due to natacibrs
leaves no alternative but to use registered seed fo
multiplication.

3.2  Multiplication Factor

The multiplication attained in each generation imivgng a crop is what

is referred to as multiplication factor (The quantf seed produced in
one planting season). Multiplication factor helpsietermine the number
of generations the seeds would be multiplied witrdmierioration in its

genetic purity.

3.2.1 Determination of Multiplication Factor
Multiplication factor is determined using the foriau

MF = weight of seed harvested
Weight of seed sown
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> Weight of seed harvested refers to cleaned andepsed seed
because seed are lost during processing.

> Sown seeds are calculated from actual seed thagearsinated
because not all seeds germinate on the field.

In practice multiplication rate varies from cropedeto crop seed. For
example, groundnut has a very low multiplicatiotergigeonpea and
cowpea have 10 — 20 multiplication factor. Commereals like barley,
wheat, and rice have 20 — 40 MF, maize has 200evdmiall vegetable
seeds e.g. tomatoes, amaranthus, etc have 100ID-VIR.

There is a general correlation between seed sizmitipplication rate and
Is inversely correlated.

o Multiplication rate is low in big seeded crop
o Small seeded crops have high multiplication rate.
o It has to be borne in mind that the agronomic pracapplied to

crop multiplication e.g. spacing may affect the mplication rate
of such a crop.

SELF-ASSESSTMENT EXERCISE

25kg of rice seed was used for multiplication angdedd of one tonner
was realised after one generation of multiplicatid®hat was the
multiplication factor attained in the operation?

40 CONCLUSION

It is important to state that, there are more ridkdeterioration when the
generation of seeds goes beyond certified seedshwimder normal

circumstances are supposed to be the third geoer&@armers should not
therefore be deceived to think that any seed whesealogy is unknown
can perform as well as the three classes descaibavk.

50 SUMMARY

Foundation and certified classes of seed are tlygecognised seeds that
can be distributed to farmers without fear of detation in quality. Any
generation after certified seed is for consumptiéarmers should
therefore cultivate the habit of securing certifeeeds from authentic
sources annually for production purposes.
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6.0 TUTOR-MARKED ASSIGNMENT

Explain the three classes of seed?

What quantity of maize seed was used in a oneergdon
multiplication which yielded one tonne with theaatiment of a
multiplication factor of 2007?

N =

7.0 REFERENCE/FURTHER READING
Adedipe, O. N. et al. (1994). Evolving the Nigeridaed Development
Plan. The Federal Department of Agrimdf Abuja.
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1.0 INTRODUCTION

Every business set up has problems and prospemtpléPare however
encouraged to undertake businesses when they avenced that there
are enough prospects in the business to overcorofsat the problems
envisaged. A thorough examination of the merits @ewherits involved

in every business is usually recommended to fdietfta danger of

having regrets in future. In our unified effortsfemd the nation and the
world at large, scientist have discovered that seede of the promising
factors. The challenge now is for you to ventute ihe seed industry to
contribute your quota. It is therefore importanattbhe problems and
prospects are all opened up to you so that yonars doubt about what
to expect.

20 OBJECTIVES

By the end of this unit, you will be able to:

o discuss what you stand to gain by opening up aapmiseed
enterprise

o discuss the problems involved with running a seedipiication
enterprise.

3.0 MAIN CONTENT

3.1 Prospects for Private Sector Participation in Seed Industry
Development in Nigeria

With a rapidly growing population of about 160 naifi and a growth rate
of over 2% per annum, there is an urgent needgdialsaincrease food
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production. Although Nigeria currently have abo8trillion hectares of
arable land under cereals cultivation, productidifi falls short of
demand. One of the most viable options to incrga®eluction and
productivity is through the use of improved seettscty are the products
of biotechnological research. Considering the tlaat only 10% to 12%of
the total improved seed requirements of Nigeriaméas is currently met,
only the active participation of the private secad the co-operation of
the government will embrace the development ofgbed industry in
Nigeria. It is therefore highly understandable tthegt prospects of seed
business in Nigeria are very high.

As a measure of making it attractive for Nigeriamiiers to venture into
the seed industry therefore, government has adofitedfollowing
measures to cushion the efforts of interested tove# the industry.

1. The public sector organisation in the past welbng seed at a
subsidised price which discouraged private secstigypation.
The question for the future was then whether a peggramme to
cover the targeted areas with good quality seedsildhbe
developed on commercial lines or on social welGamsideration?
It was seen that the social welfare approach id seeelopment
with direct government involvement would commit to#icial
machinery to an intricate task of vast magnitudactvhs not
desirable. The programme has to be developed ommeocial
lines so that it generates interest, a spirit shetition, a motive
of profit, and creates a congenial environmentpiovate sector
participation.

2. The pricing policy for the private sector agemyow aimed at
full cost recovery.

3. The public sector has now been mandated toadalwith open-
pollinated varieties leaving hybrid seed productidrich is more
remunerative for the private sector.

4. The public sector has been directed to withdfaem the
production and marketing of certified seed in fawdrprivate

enterprises.

5. Private sector seed agencies now have a repaésenon the
NASC and are also involved in policy making on siessdes.

6. Private sector seed agencies now have accebsetmer and

foundation seeds of publicly bred varieties to émalstablishment
of seed enterprise without independent researchabiiy.

7. Government now gives assistance to private seeghanies in the
importation of genetic material for development tbéir own
varieties and hybrids. Besides these policy chgng@gernment
has promised to assist the private sector withnieehsupport on
management of seed enterprises, establishment afegsing
plants and seed storage facilities. With thesecpatiecisions,
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many private organisations and individuals are dpé@mpted to
venture into the business

3.2 Problem of Seed Multiplication

The seed technologist has a double reputation ateqt: Firstly, the
breeder is interested in seen that farmers degwefit from his/her many
years of work. He/she would therefore not want torkwwith any
technologist who is unable to multiply his/her pwod without
maintaining its quality. Secondly, the seed tecbgisits’ reputation
among the farmers who he is serving stands todigflbis products are
not true to type. There are many sources of rislseed multiplication.

Some of these difficulties include:

a. Availability of adequate quantity of breederfaundation seed at
the source of seed lot.
b. Selection o right seed production area with thgafield and

provision of optimal agricultural practices to migood and
healthy seed crop.

C. Availability of enough space to provide apprapeiisolation as
recommended for seed crop.

d. Adequate facilities for seed harvesting, clegrand drying.
e. Provision for short time storage of seeds preduc
f. Appropriate channel for marketing of certifiedeesl with

economically viable pricing.
g. Updating the seed growers by training on thdwewg technical
packages for maximisation of seed yield.

SELF-ASSESSTMENT EXERCISE

Explain the difficulties that are likely to be exjgmced by a private
organisation or farmer who wishes to engage indbed production
industry.

40 CONCLUSION

It is worthy of note that there is still a very higemand for improved
seed in Nigeria. Government on her part has doegything possible to
encourage private agencies to venture into the sektry in order to
reduce the current shortage. There is however ée/response from
the private sector maybe because of lack of awaserabout the
promising prospects that are hidden therein. Thmg s therefore
encouraging you to step in and you will not fingy aegrets.
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50 SUMMARY

Only 10% to 12% of improved seed demand of Nigdamamers is
currently met. Government has promised every nesdpgdort to private
organisations as stated above therefore, the prbfpeseed business in
Nigeria is very bright.

6.0 TUTOR-MARKED ASSIGNMENT

How would you convince a private farmer or businesfrepreneur to
invest in the Nigeria seed industry?

7.0 REFERENCESFURTHER READING

Adedipe, O. N. et al. (1994). Evolving the Nigeridaed Development
Plan. The Federal Department of Agriculture, Abuja.

Subir, S. & Nabinananda, G. (201S&ed Science and Technology. New
Delhi, India:Kalyani Publishers.
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1.0 INTRODUCTION

Food production, distribution and marketing straegcontinue to top
the list of the country’s aspirations for the attaent and sustenance of
national food security. Now that food productiom@ expanding rapidly
enough to keep up with the ever-increasing popratievelopment of
the seed of various crop varieties stand as aysatébr the rapid
expansion of food. Consequently, all efforts anaedpenade to bring about
an efficient production and distribution systenmasdo regain the position
agriculture once occupied in the Nigerian economy.

20 OBJECTIVES

By the end of this unit, you will be able to:

o explain the importance of improved seeds to farmers

o state the procedure by which foundation and cedifeeds are
multiplied

o explain the role played by out-growers in multiption.

3.0 MAINCONTENT

3.1 Importance of Improved Seed

1. Use of improved seeds is the cheapest way okasmg or
improving productivity.

2. Improved seeds enhance the effective and atficise of other
inputs like fertilizer, herbicides, agro-chemicalsc.

3. Improved seeds give the most dramatic and higmesans of
increasing productivity or yield.

4. It is through seed that most plants perpetunsie éxistence.
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5. Seeds have a high multiplication factor anddfee have high
potential in enlarging the quality and quantitytieéir race and of
spreading from one part of the globe to anothehiwia relatively
short period.

3.2 Production of Foundation Certified Seed in Nigeria

Prior to the establishment of the national agrigaltseed council in 1976,
seed programs were sporadic and uncoordinated. ifipact was
restricted to the immediate environment of thetexgsresearch institute.
Today the NASC has enjoyed the support of FAO/UNIDE the story
has changed. There is now an organisation planmidtiplication of
improved seed and adequate supply to areas of.needs

When an improved new variety has been subjectdtetagors of release
by the national committee on registration of crapieties, the breeder is
requested to produce high quantity of the develapety which is then
sent to NASC for production of foundation seed. NAShrough the
effort of direct farms and designated out-growerdtiply these seeds
which are then named foundation seed.

The foundation seeds are then supplied to the stapecultural
Development Project seed multiplication units begm mind ecological
adaptation of the crop. The seed multiplicatiortauaf the ADP’s in like
manner, with the assistance of out-growers and thct farms, further
multiply these foundation seeds producing certifedds. Which are now
cleaned and distributed to farmers for mass proatuct

The success or failure of this programme hingesamanprinciple actors
in the operation. These are:

The role of out-growers: - These are dependablendes or seed
companies who sign a seed multiplication contraith whe ADP’s on
specific seasons. As terms of the contract, thendaris supplied
foundation seeds and some other inputs for progiucti the crop on loan.
The farmer is also given technical advice by thePAdDaff for production
of the crop which he is obliged to take. At hartbstfarmer is obliged to
return all of his harvest to the ADP where the ADB's the yield at a
price at least 20% higher than the prevailing miapkeee. The value of
the seed and other inputs earlier supplied thedarsthowever deducted
during sales at source. The success of these systartves round the
selection of trusted cadre of out-growers for pitaun of desired quality
and quantity of seed. The Ciriteria for selectiocahpetent out-growers
is as follows:

M The grower should be an enlightened farmer yeadlearn and

adopt improved practices of high quality seed potidn.
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(i)  The grower should have long term interestha seed production
activity

(i)  He should be able to develop facilities ol farm and bear losses
due to rejection of seed by quality control.

(iv)  His farm should be located in a compact area asilyeccessible
to facilitate technical guidance, supervision,di@gispection and
transportation of seeds.

(iv)  He should be trusted and a farmer of provesbjy

The role of quality control: -The quality contraa# should have proper

training and be provided with the following:

0] Provision of logistics, updating and equippirsgged testing
laboratories at regional and state levels.

(i)  Enhanced funding for regular monitoring of iars field and
laboratory activities required for optimal certdtoon activities.

(i)  Regular manpower development in various spksed areas of
seed science and technology

(iv)  The full description of every new cultivar amhes still in use
being made available by each breeder.

SELF-ASSESSTMENT EXERCISE
What attributes will fully equip a quality contretaff for his assignments?
40 CONCLUSION

The two fundamental bottlenecks to improved sees hys farmers in
Nigeria are, low seed adoption rate (SAR) and leedsreplacement rate
(SRR). To rectify this situation, government hasrbadvised to promote
an aggressive programme to boost the consumptjmecits of certified
seed by farmers. Such a programme will go a longteaards bridging
the gap between potential demand and effective déméich has been
faulting our planting for a long time. In orderiterease the SRR within
a short period of time a community seed promoticog@amme using
progressive farmers in a number of villages has Iseggested.

50 SUMMARY

The relevance of improved seed to the realisatidheofull agricultural
potentials of any nation cannot be overemphasisddigeria, foundation
seeds are multiplied throughout-growers and diefficrt. The selection
of out-growers is based on merit and not favoritiQuality control staff
who act as a check on this system should therdferproperly trained
and provided with adequate logistics for perfornganc
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6.0 TUTOR-MARKED ASSIGNMENT

1. Give at least five reasons why improved seedatter than local
seeds.
2. How are foundation and certified seeds produlcétigeria?

7.0 REFERENCESFURTHER READING
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1.0 INTRODUCTION

Seed multiplication alone is not a difficult ta¥ihat makes it difficult is
the ability to maintain the desirable qualities ibdd in the seed by the
breeder in the subsequent generation or generaifansltiplication.

The ability to multiply in such a way that the onglity of the breeder is
sustained in subsequent generation is a diffiask that requires careful
techniques that vary with individual crops. It istady of the techniques
involved in this ability that is the main concerfinrseed science.

20 OBJECTIVE

By the end of this unit, you will be able to:
e explain the major techniques in seed productiohdh@anecessary for
maintenance of seed purity.

3.0 MAINCONTENT

Certain production practices which may appear tontmge time and

money intensive than the usual agronomic pracaces/ery essential in
seed production because they are designed to etmgureaintenance of
seed purity in multiplication. The genetic puritiyaoseed crop lot refers
to the trueness of that lot to the variety it reergs. Each crop variety
requires unique treatments to continuously maintaipurity, though the

treatment may be relatively simpler in self-polted crops than in crops
which are largely cross pollinated. The relevasatiments are:

1. Planting materials: The planting seed must ba wéry superior
guality. Seed quality is the most important attruvhich
distinguishes it from ordinary grain and therefaremust be
guarded jealously all through the various operationthe course
of seed production, conditioning and even in therkeiing
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channels. Seed quality is the physical, physiollgjgathological
and genetic attributes which contributes to firalcyield. A good
seed must achieve the following attributes:

().  Superior high yielding variety/hybrid.

(i). Good consumer acceptability

(). Genetically pure

(iv). High germination percentage

(v). Free from seed born diseases.

(vi). Free from insect pests.

(vi). Free from other crop seeds.

(viii). Free from inert matter.

(ix). Attain safe moisture content.

(x). Good physical appearance.

Cropping history: The first step in productiorsite selection. For
the purpose of seed multiplication, the historythef site be used
must be known. This is important to avoid contartigrafrom the
previous crop where seeds may grow as voluntepsénothe new
crop. A distinctive period of 2years must be mamdd in a site
previously cultivated with cereals before any sanitereal crops
are grown there for seed multiplication, while lests than Syears
fallow period is allowed for forage crops.

Isolation:- A crop of cross-pollinated species o be protected
against foreign pollen from adjacent crops or wildnts of the
same species. This can be achieved in various staysas:

(). Isolation in time: This is achieved by growitige crop in
such a way that it will flower at a time when otkarieties
of the crop are not flowering.

(i). Isolation in space: on a small scale, sirfigevers or part or
all of an inflorescence may be covered with an iitece
plastic or paper bag. Whole plants can be proteayeithe
use of wood or metal frames covered with plastismi®

keep out pollinators. Large number of plants can be

accommodated in an insect-proof glass house. Gmge |
scale, isolation in space is achieved by puttingous
distances between plants. The distances requitethi®
depend on species, topography of land, the suriognd
vegetation, the prevailing winds direction, temper,
humidity, insect activity, natural barriers, bordews,
differential flowering period, amount of pollen aside of
the field. If the crop area is large and the masgame
harvested for seed, the isolation distance mayetaced.
When maintenance of genetic purity is requiredrfoe,
provide 3m isolation on all sides from any othelesifrom
other rice. The distance is short because riceels s
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pollinated. Cowpea, through also self pollinatequiees
about 25m isolation.

Maize and sorghum being wind pollinated crops nequiider isolation
of 200 — 400m.

4. Rouging: This is an operation that is carried loy removal of
unwanted seed crop from a crop field before any atganof
contamination is done to the seed. Plants of thengvicultivars
either off-type or volunteer plants are referredsaouges. The art
of rouging is a highly skilled work and is only gdse if the
rouges are seen. The rouger therefore walks slbadkward and
forward in parallel lines through the field uprowithe rouges.
The characters to look for may vary with crop specin cross-
pollinated crops, rouging has to be completed leeflorvering so
as to avoid any damage already done after flowering

5. Handling care: Every equipment used must benelgaand
checked. Special modification may be installed arviester to
clean it before use. There is a lot to be saveddnyg simple and
small machinery to facilitate cleaning. Hand preoeg techniques
may be used on very small pre-basic seeds. Thes staould be
extended to all stages of seed multiplication.

6. Limitation of generation of multiplication:- Aegeral principle is
to impose certain multiplication limitation on crogeed and
beyond it no further multiplication is needed. Thngth of
generation depends on the type of crop (breedistgs)) and the
multiplication factor. Multiplication programme shild not exceed
its maximum generation so that the qualities ohsseed crops are
not affected

SELF-ASSESSMENT EXERCISE

Explain in details the cultural practices in protilolc necessary in seed
multiplication which may not be considered very egsary in normal
agronomic production.

40 CONCLUSION

Seed of newly released variety is obtained from kineeder that

developed the variety and this is called breeded.s&he breeder best
knows the variety and is thus in the best positcoomaintain its genetic

purity. It is important to try in all possible ways maintain what was
produced as breeder seeds because any contamirstiovhatever

generation would have multiplier effect on all sedpgent generations.
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50 SUMMARY

Sources of contamination of improved seeds inclpiggsical mixtures
with seeds of other varieties, out-crossing, matgtiveed and seed home
disease and insect pests. Genetic impurities appeabe more
troublesome in cross-pollinated than self-pollingtspecies; therefore,
isolation distances are more in crossers, rougfngffetype at specific
stages of crop development and some type of sefeate other methods
of maintaining genetic purity of breeder’s seedldgon in space and/or
time is inevitable in the production of breedeeed, especially in cross-
pollinated species.

6.0 TUTOR-MARKED ASSIGNMENT

List and explain the cultural practices in prodotinecessary in seed
multiplication which may not be considered very egsary in normal
agronomic production.

7.0 REFERENCESFURTHER READING

Adedipe, O. N. et al. (1994). Evolving the Nigeri@aed Development
Plan. The Federal Department of Agriculture, Abuja.
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1.0 INTRODUCTION

Seed deterioration simply means; the seed is lasnggh quality value
(i.e. the seed is getting bad). Seed deteriorat@nstart from the field
through insects and disease damage. Most seeddatien occurs after
harvest particularly in storage. Seed deterioraitects both the planting
guality and marketing values.

In this unit, it is essential to examine:

1. Causes of seed deterioration on the field andorage.
2. Consequences of seed deterioration, and;
3. Strategies to minimise seed deterioration

20 OBJECTIVES

By the end of this unit, you will be able to:

o determine and know the factors affecting seed me&tion
o state the consequences of seed deterioration
o explain the strategies to minimise seed determmati
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3.0 MAINCONTENT
3.1 What is Seed Deterioration?

Seed deterioration is the loss of some or all tirébates that sum up to
high seed quality. From the farmer’'s point of vidwwever, seed
deterioration simply means failure of seed to gaate. Deterioration of
seeds has been known to be caused during allagessof production i.e.
post maturation, pre-harvest period, storage anétetiag.

3.1.1 Causesof Seed Deterioration

Broadly, causes of seed deterioration are cladsifio two main stages,
l.e. during production and during storage distiidmimarketing.

Factors of Seed Deterioration during Production

(1) Quality of seed used for planting: Low quality sebteriorates
faster and do not perform well on the field.

(2) The amount of frequency of rainfall that prevaifteaseed has
matured but is yet to be harvested influencesateeand severity
of field deterioration due to weathering.

(3) Seed moisture: High seed moisture at harvest resks the seeds
to mechanical injuries during threshing and shgllinus making
way for invasion by insect pests and diseases.

(4) Drying temperature: When seeds are spontaneouglgser to
high temperature for drying, their embryos are rbgstd leading
to consequent loss of viability. Artificial dryinghould therefore
start with low temperatures and gradually rise2%C4

(5) Delayed harvest: Once seed has attained physialogiaturity,
any further delay in harvest means the seeds paser to adverse
weather conditions.

Seed deterioration factors during storage andiloigton/marketing

1. Moisture content: Seed is hygroscopic so that agstare content
is in equilibrium with the ambient relative humiditVhen relative
humidity is high, seed moisture content is alsdlaigd vice versa.
High seed moisture content with high temperatureretore
accelerates seed deterioration.

2. Storage condition: The storage structures shoulbhstructed to
maintain a constant temperature and relative hayngiince high
relative humidity and temperatures favour growthfuoigi and
invasion by insect pests. The structure should ha#see a proof
against rodents and other animals.

3. Poor handling during distribution: Leaking tarpasli on
transporting vehicles or trucks, broken containkegping seeds
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3.3

in boot of cars for long periods, etc. could resimt seed
deterioration.

Consequences of Seed Deterioration

Loss of Germinability: From a farmer’s point wkw, loss of

germinability is the most important effect thateteiration has on
seeds. it may result to total crop failure and lofssonfidence in

the seed producing organisation.

Loss of vigour: When there is loss of vigouerthis no uniform
growth and expected plant population per unit éeet attained.
Loss of gloss: The physical appearance of thd segpoor and this
may affect the price since overall good appearaem attribute
of high quality seed.

Increase in diseased seeds: This is broughttadbecause of
infestation by insects and diseases.

Strategiesto Minimise Seed Deterioration

Timely harvesting: Once a crop seed has mamdde field, any

delay in harvesting is regarded as storage in g avhere the
seed is subjected to adverse weather conditionsastadk by

fungi, insects, birds, rodents, etc. harvest opmrashould be

conducted as soon as the seed has matured.

Timely drying: Usually, seeds are harvested wtienmoisture

content is still high (16 — 25%). If the moisturentent is not

reduced for a long period, it would deteriorate.idfiare content
should immediately be reduced to 13% or less for-oib seeds

and 11% or less for oil and vegetable seeds. Ptiecashould be

taken not to cause thermal injury to the seeds.

Production in areas with comparative advantageas with high

rainfall and high relative humidity favour the déyament of

pathogens and so seeds produced in such areas@guinerable

to attack. It is therefore advisable to establisked industry where
the weather conditions are favourable.

Off-season seed production: Dry season productimder

irrigation is most favourable for majority of theop seeds. This is
because, the dry season does not provide a favewatbospheric
condition for pathogens.

Use of resistant seeds: The seed producer skealdinformation

about resistant strains or varieties and use them.

Good storage condition: A good structure shooddntain a cool

and dry condition with proof against insects anderds.
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SELF-ASSESSTMENT EXERCISE

1. What are the consequences of seed deterioration?
2. What strategies can be used to minimise seed detgan?

40 CONCLUSION

Seed is the most basic input in crop productiorcesid0 — 50%
productivity gain arises from use of improved se®eged is a biological
entity, which germinates under favourable condgiddeed quality is the
sum of many seed attributes that include:

High germination percentage

Genetically pure

Safe moisture content

High seedling vigour

Free from insect pests and seed borne diseases

High analytical purity

Field inspected, tested, packed, labeled, sealédemified

YVVVVVVY

It is therefore essential that seed officers shpubdide farmers with high
guality seeds to improve their productivity, incoame standard of living.

50 SUMMARY

Seed deterioration starts in the field when phygjilal maturity is about
18 — 25%. Factors that tend to worsen seed dedtinarinclude delayed
harvesting, mechanical damage and insect pestsdashses. Seed
deterioration during storage may arise from inadégurying (high
moisture content) of seeds prior to storage, ptmage conditions, etc.
Four consequences of seed deterioration and sitegtes for prevention
are hereby outlined.

6.0 TUTOR-MARKED ASSIGNMENT

1. What is seed deterioration?
2. Explain the factor of seed deterioration dugpngduction.
3. Explain the factors of seed deterioration durstgrage and

distribution/marketing.

7.0 REFERENCE/FURTHER READING

Utoh, N. O. (1998/99). Seed Deterioration as ite&t6 Seed Quality.
Course Proceedings in Comprehensive Training in dSee

Certification. Vol. 1 (FDA/National Seed Service)® of United
Nations.
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1.0 INTRODUCTION

Usually, freshly harvested seeds contain high mmstontent, trash and
other inert material, weed seeds, deteriorateddamiaged seeds. If all
these are bundled together for further use, it @outate untold hardship
for whatever operation the seeds are expectedusdxskfor. It is desirous
that farmers would process their seeds before birvgarded for any
further use. Processing is necessary in order yathdr seed to a safe
moisture level, remove or reduce to the extent ipessgshe various
undesirable materials, weeds seeds, other crops,seeteriorated or
damaged seeds, uniform size grading and seed #patmupgrade the
overall seed quality. Seed processing thereforersetfo all the steps
necessary for preparation of harvested seeds frketiag.

These steps include: Handling, drying, shellingecpnditioning,
cleaning, size grading, treating and packaging. $Nall however be
discussing drying and packaging only in this module

20 OBJECTIVES

By the end of this unit, you will be able to:

o explain what drying of seeds means

o analyse why it is better to use artificial dryingtimods than depend
on natural drying

o explain the disadvantages of traditional dryinghtegues.
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3.0 MAINCONTENT
3.1 SeedsDrying

Drying is the procedure used to remove excess areistom the seed to
reduce moisture to a level acceptable for safeagtoor for commercial
sale. The drying of seeds is the most importantraima in seed
processing. Drying of seeds to a safe moisturel l&e subsequent
processing operations and storage life is a cliitgp. After putting all
efforts to planting, growing and harvesting thepsounless the seed is
dried fairly rapidly to a safe moisture contentdefor storage, the high
rate of respiration and mould growth will cause rbyeating resulting in
rapid loss of viability. Drying of seeds may beurat or artificial.

3.2 Natural Seed Drying

Air temperature, air movement and relative humidisywell as state of
seed maturity at harvest of seed crop are theabng factors for natural
seed drying. When seeds are harvested in the dgosethese factors
help to dehydrate the seeds spontaneously to safsture content.
Usually higher temperature with lower humidity astédady flow of air
surrounding the seed surface would facilitate walndhl of water from
the seed. However, where this favourable conditthmsot prevail, seeds
are spread in a thin layer and exposed to sundtural/normal flow of
dry air. The disadvantages of traditional dryinght@ques include:

1. There is little or no control over the dryingprrate.

2. It is not possible to ensure uniform drying hessaof the varying
thickness of the piled crop.

3. Over drying occurs in arid regions due to exigesexposure to

sun or heat causes breakage of the seed coathinlgascorching,
discoloration, loss of germination power and nignial changes.

4. Very rapid drying of crops with high moisturentent can cause
damage such as hardening of the case followed tstibg. This
Is because the surface of the grain dries out gpious sealing
moisture within the inner layers, which may cause grain to
burst as the temperature rises.

5. Under drying or slow drying as a problem in hdmegions, it
results in deterioration of food due to fungi arsdteria attack.

3.3 Artificial Seed Drying

Where natural conditions do not favour easy drygihbarvested seed, it
Is extremely important to plan for adequate dryaglities along with
any seed production programme. In general, seeddest dried in a
drying room at 1%C and 10% to 15% relative humidity. The drying room
should have refrigeration and air dehumidificatiamd good air
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recirculation facilities to lower the temperatureldRH from the ambient
condition.

Some of the most artificial drying facilities offethe following

advantages:

1. Permits early harvest which reduces the fiedg laf products from
storm and natural shattering and allows working sbg for the
next crop

2. Make better planning of the harvest seasonif@emtore efficient

use of labour. Farm crops can be harvested whamahatrying
conditions are unfavorable.

3. Allows long time storage with little deteriomai. Extended
storage periods are becoming increasingly impovtahtthe large
amount of grains being stored through another geoyaar by the
farmer, government and industry,

4. Drying gives the opportunity of taking advantaddigher price a
few months after harvest. Although in some yedes,eg may be no
price advantage.

5. Drying permits the maintenance of the viabildf seeds. By
moisture removal, the possibility of the grain e@up is reduced
which may cause reduction in germinability.

6. Gives the farmer the joy and satisfaction olirsgla better quality
product.

7. Proper drying inhibits germination and prevetits growth of
fungi and bacteria while in storage.

8. It retards attack on seeds by mites and insects.

SELF-ASSESSTMENT EXERCISE

Explain Why is it extremely important to plan fodemuate drying
facilitates along with any seed production prografm

40 CONCLUSION

Seeds should be dried as soon as they are hangsteceived. If this is
not possible, the seed should be placed in thedprpped with sufficient
fan capacity to aerate the seed until drying. Aenawill prevent heating.
Which may cause irreversible damage to seed viybili

50 SUMMARY

Drying of seed lots i.e. lowering down the seedstwoe content to safe
moisture limits is very important in order to maimt seed viability and
vigor, which may otherwise deteriorate fast duentid growth, heating
and increased micro-organism activity. Drying afd®may be conducted
by spreading the seeds in a thin layer under thesbe dried natural by
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drying air artificial drying should be employed.idtmore advantageous
to plan for and conduct artificial drying than tepdnd on natural drying.

6.0 TUTOR-MARKED ASSIGNMENT

1. Why is it extremely important to plan for adetpualrying
facilitates along with any seed production prografm
2. What are the disadvantages of traditional dry@otniques?

7.0 REFERENCESFURTHER READING
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Storage Distribution and Marketing. FAO (FDA/NatdrSeed
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1.0 INTRODUCTION

From time immemorial, seeds were packaged fromeptdcharvest in

order to make it convenient to transport eitheth® house for food or
storage, industry for processing, market for sak® the farm where they
would be planted. Low cost, and easy to handle gziokg materials like

clay jars, woven grass or cane baskets and leatigs were used for
transportation. Scientific advancements in agnoelhave now provided
improved packaging materials than what was prelyoususe. Modern

packaging materials and methods, which have thiyaioi preserve seeds
better at affordable cost, are now in use.

20 OBJECTIVES
By the end of this unit, you will be able to:

o state the reasons for packaging seeds and thedadtecting the
kind of container to be used

o explain the types of packaging materials and th&pegent for
packaging.

3.0 MAINCONTENT

After processing and treatment of seeds, theyarkgged into containers
of specified weight (e.g 10kg, 20kg, 50kg) befoetnly stored, pending
distribution and marketing. Packaging or baggingdsentially the last
operation in which seeds are handled in bulk flBackaging and safe
storage is an integral part of seed processing.

69



CRP 503 SEED PRODUCTION TECHNOLOGY

The package should retain the seed in a convefuant possibly act as
dispensable and be suitable for easy disposalexnde. In addition, the
package should not influence the product. The geeHtage is a small
storage container and the choice of the kind ofainer should be guided
by these factors:

M The quantity of seeds desired to be in each package
(i)  The protection desired

(i)  The cost of the package

(iv)  The value of the seed

3.1 Reasonsfor Packaging Seeds

Packaging of seeds is done mainly for the followiegsons:

0] To facilitate handling and storage

(i)  To comply with legal requirements

(i)  To preserve viability and seed quality

(iv) To produce a presentable product for selling

(v)  To maintain varietal and lot identity

(vi) To provide seed in popular sizes to cover a desired (i.e. acre
or hectare)

3.2 Typesof Packaging Materials

Cost and availability of material have been theanapnsiderations in
determining what to use. Cereal sees have comnbmdyn packaged in
cotton, jute and paper bags. Moisture vapour patesrall these
containers and they offer no protection againsh higlative humidity.

They require dry warehouses and storage conditizatswill keep the

seed from acquiring moisture levels above 12% wsd. Where these
requirements can be satisfied, as is often the, tiasaise of cotton, jute
and paper bags is probably the most satisfactortenmb for seed

packaging.

In high relative humidity locations with inadequatsed storage facilities,
considerations should be given to packaging masenihich can protect
the seeds from moisture vapour. The cost of mosistome proof
packaging materials has been considered too higthéopackaging of
cereal seeds. Nevertheless, the advantages olumeomsbof packaging in
terms of seed viability and less exacting storagppirements, justify
serious considerations of various alternativesyétbllene bags have
been regarded as the most attractive in theseusapossibilities because
of their relatively low cost compared to other lgnaf sealed containers.
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3.3 Equipment for Packaging

The equipment used for packaging are referred tbagger weigher.

These are small machines which when properly moubémeath a bin,

will fill and weigh a bag accurately in a singleepgtion. Bagger weigher

and bagging scales used in seed packaging may beaimasemi-
automatic or automatic.

1. Manual weighing: This type of scale, usually a portable platform
is considered inefficient for volume operations dese of high
labour requirements and relatively low capacitytearms of bags
filled per minute. With this scale, bags are filledapproximate
weight, placed on the scale and then ‘even weighatth a hand
scoop.

These bags are useful in the following conditions:

(@) Weighing bags of non-free flowing seeds

(b) A bagging bin or processing machine is not avadabl
(c) Labour costs are minimal

2. Semi-automatic: This is most widely used scales. The scale is
attached to the bottom of a bagging bin, and tlyei®alamped to
the bottom of the scale. The feed gate is openedially and may
be closed either manually or automatically wherpitoper weight
is attained. The scales have the capacity to wieigihto eight bags
of 50k per minute depending on the seed being ggekand the
skill of the operators.

3. Automatic scales: Scales of this type are used primarily for small
packages e.g. vegetable and lawn seeds. In theskines, the
entire weighing and filling is done automaticallystallation is
similar to the semi-automatic bagger. Some comiyleigtomated
systems pick up the empty bag; place it on the &adij the bag
and releases the filled bag which then moves byeyor to a bag
closer.

Several types of conveyors are available for mosgeed into, through or
away from the processing plant in vertical, hortabnor inclined
directions. Selections of conveyors that have aaeqoapacity do little
damage to seed and are easy to clean, can hangartant influence on
processing effectiveness and efficiency. Examples:

Bucket elevators

Belt conveyors

Vibrating conveyors

Pneumatic conveyors

Screw conveyors

Chain conveyors

Lift trucks

YVVVVVVY
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SELF-ASSESSTMENT EXERCISE

Discuss the modes of operations of the three éifiebagger weighers
and bagging scales used in seed packaging.

40 CONCLUSION

Seed packaging as earlier stated is an integralgbaseed processing
which must not be handled with levity. Apart frofet quality and
viability it preserves, it also provides conveniermnd makes the product
presentable for marketing.

50 SUMMARY

Convenience was the only reason our forefatherddradsing the kind
of packaging materials they used in those dayskNé& now that there
is more to it than just convenience. Where the ¢®stot too high
therefore, we therefore use highly standardisedamng materials to
preserve seeds. Mechanically designed equipmenis la#so been
provided with reduced cost and less labour for geEattaging.

6.0 TUTOR-MARKED ASSIGNMENT

1. What factors will determine your choice of pagikg materials?

2. Why are seeds packaged?

3 List the types of packaging materials commordgdutoday and
explain what reasons you would have for using falhem.

7.0 REFERENCESFURTHER READING
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MODULE 5 SEED CERTIFICATION
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Control
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UNIT 1 OBJECTIVES AND PRINCIPLES OF SEED
CERTIFICATION AND QUALITY CONTROL
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1.0 INTRODUCTION

Seed producers must get their farms certified amdhgy are more
concerned about seed certification. Their farmstnecosform to seed
certification standards, failure to meet standavidislead to rejection of
their produce.

Farmers producing grains for consumption only famugetting certified
seed as planting material for high productivity.

Certification therefore stands as a necessary fayokvery farmer that
produces. It is therefore important that all farename well knowledgeable
in seed certification procedures and standards.

20 OBJECTIVES

By the end of this unit, you will be able to:

) explain what seed certification means
o state its objectives
o list the steps involved in the organisation of seedification
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o discuss the principles used in organising a seetfication
agency.

3.0 MAINCONTENT
3.1 Objectivesof Seed Certification

The objective of seed certification is to ensureuyeeness and quality of
seed to the purchaser. A well-organised seed icattdn is actually the
guardian of pure good quality seed supply. A weljamised seed
certification system helps in accomplishing thddwing three primary
objectives of seed programmes.

1. The systematic increase of superior varieties.

2. Field inspection: Inspection of the growing cropvatious stages
to ensure that isolation of seed crop, rouging &ftypes,
objectionable weeds and other admixtures are psopentrolled.

3. Sample inspection by laboratory tests of a reptasea sample
drawn to determine the percentage germination, tot@<ontent,
weed seed content, admixture, purity tagging arliag to
identify the seed and sealing.

3.2  Organisation of Certification

The various steps require for organising seedfation according to

statutory rules and regulations are:

1. Establishment and operation of Seed Certificatigemrcy

2. Establishment of minimum seed certification staddar

3. Establishment of procedures for field inspecti@egd processing,
seed sampling and testing and issuance of seedrnagseals.

Pertinent data to be taken while conducting seédication on the field
include: Farm size, variety name, seed producevsllof education and
experience.

The typical organisation of a seed certificatioreraty has a board of
directors, basic technical and other staff androthalities for operating
the programme. A seed testing laboratory may or nuye required by
the certification agency in case it decides toitgeseed samples tested
through a state seed laboratory. Figure 1 is a kastaffing pattern of a
seed certification agency.
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Board of Directors

Directors
|
| |

Technical Other Staff

(Ministerial)
Chief Seed
Certification Officer Accounts Officer
Regional Seed
Certification Officer Accountant
Seed Certification Officers Clerks
Seed Certification Inspectors Peons, Drivers

Fig. 1.1: Sample Staff Organisational Organogram of a Seed

Certification Agency

3.3  Principles of Seed Certification

The broad principles for forming a seed certifioatiagency are as

follows:

1. A seed certification agency should not be involuegroduction
and marketing of seeds.

2. A seed certification agency should have autonomy

3. The seed certification standards and procedurestedidy seed
certification agency should be uniform, i.e. theaesstandards and
procedures should be adopted throughout the cauntry

4. A seed certification agency should be closely dased with other
Institutes.

5. Adequate staff trained in seed certification shduddmaintained
by the certification agency.

6. It should have provision for creating adequate litaes for
ensuring timely and thorough inspection.

7. It should have the interest of seed producers agdrs.

SELF-ASSESSTMENT EXERCISE

In your own understanding, explain what are thengples of seed
certification?
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40 CONCLUSION

Seed certification, agency should be independeeéedScertification
agency should be able to inspect and give an uathiassessment of the
guality of seed farm inspected.

50 SUMMARY

Seed certification is established by law. This nseamy farmer who wants
to multiply seeds must be ready to comply withl¢éheé down procedures.
Where the farmer’s seeds or produce is rejectecebyfication officers,
he should be ready to accept losses. certificagancies must also keep
to the tenets of their profession, unbiased, asdrenthorough inspection
detect objectionable production tendencies andigeasorrections where
applicable but should not hesitate to reject winerfarms do not comply
with the set standard.

6.0 TUTOR-MARKED ASSIGNMENT

1. What is seed certification? How does certifmatimonitor or
control the seed multiplication protocol.
2. What are the objectives of seed certificationf?at\are the steps

required in its organisation?
7.0 REFERENCESFURTHER READING
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1.0 INTRODUCTION

People generally have an erroneous feeling wheruneixof seeds is
mentioned that it must have occurred during prangsMixture of seeds
however occurs at all stages of production. Fiefpection is one of the
most important activities of seed certificationthvaiut which it would be

difficult to determine the genuineness of the speatluced. There is
therefore a procedure for conducting the exerdike.objectives of seed
certification, general principles and stages ofdfisnspection will be

discussed in this unit.

20 OBJECTIVES

By the end of this unit, you will be able to:

o state the objectives of field inspection
o explain the general principles of field inspection
) discuss the method of inspection.

3.0 MAINCONTENT

Field inspection is the inspection of standing srogp verify conformity
to prescribed certification standards. Seed ceatitbn agency staff
usually make field inspections at appropriate stagfecrop growth to
ensure that the minimum standards for isolatioreceding crop
requirement, rouging and other special operatisasnaintained at all
times. These field inspections are designed torern$iat the seed field
meets the minimum standards for certification.sdith seed fields which
do not meet any of the standards are eventuallcteg. The field
inspections are done to achieve the following dbjes:
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1.
2.

3.
4.
5

6.
7

To verify seed origin (seed source) and identityhefvariety.

To collect information on cropping history of theesl field, i.e. to
verify whether the seed filed meet the prescrilaad requirement
To check isolation distance

To check crop and cultivation conditions

To check freedom from impurities, namely, othempcptants and
weed plants

To check freedom from other cultivars and off-types

To check freedom from seed borne diseases

The field observations made for the above mentiofeectors are
compared with a set of prescribed standards (MimrSeed Certification
Standards) which are specific for each crop.

31

General Principlesof Field Inspection

These principles are general and apply to most glas.

1.

2.

3.

78

All field inspections must be conducted by wellined and
gualified personnel.

The minimum number of prescribed procedwues techniques
should be strictly adhered to.

Some surprise inspections could be made withoat notice to
the grower or farmer. Advance notice inspectiores laowever,
advantageous because they facilitate exchangdasmation and
correction of minor deficiencies.

The seed inspector should maintain a cordiatiogiship with seed
growers even in situations where a grower’s fisldejected. This
is necessary for a smooth operation of a certiboatcheme.

It is advisable to walk and observe the boraérthe seed field
round before entering into the farm to check dileotinformation
about the crop e.g. variety, seed origin, cultidaéeea, class of
seed, cropping history and cops planted in adjatelds.

More than one inspection is required for eacéldfiand
commencement of inspection during each visit shdogd at
different points. The schematic pattern of walkinghe field to
ensure proper coverage is as shown in Figure 2.

If the direction of rows permits, the inspectbould walk through
his side or back.

For short crops, the inspector should squatemdlperiodically
during inspection so that eye level observatiomsbemamade at the
top height of plants.

If at any given inspection, the seed crop dasscanform to the
prescribed standards further inspection need no¢ tmade unless
the seed crop is eligible for re-inspection aftemoval of
contamination factors. However, if it is observedhatt
contaminating factors and contaminated materialddcmake the
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10.

3.2

seed crop conform to the prescribed standard, tBeipval from
the field may be recommended or permitted.

On completion of field counts, if it is obsedvahat the
contamination factors are localised in certain lpasg or in parts
of the field, and it is felt that rouging in suchtphes is relatively
poor, the inspector may check the entire rows atlwkhe patch
is a part. He should then prepare a map indicdtieg@pproximate
route followed for counting in the field, and theimmber of
contaminating factors observed in each count. Suamp may
help in saving a part of the field.

Method of Inspection

The inspections of seed crop are done at diffestages of crop growth.
We shall therefore discuss here the various cragestfor inspection.

Stages of Field Inspection

1.

I nspection at the time of sowing: The purpose of this inspection
Is to explain to the farmers the land and isolateguirements, to
check whether their seed is from the correct squseed
treatments and other cultural practices recommefatezbwing.
Inspection during pre-flowering/vegetative stage: This is the
growth phase from seedling to flower bud initiationflag leaf
emergence. The purpose is to educate and advitarthers about
rouging and keeping count of the disease infeckaict$.
Inspection during flowering stage: This is the critical stage to
assess genetic purity and uniformity. It is doneheck if various
corrective measures, if suggested earlier have teeied out and
to advice the farmer to continue roguing duringvidning stage.
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4. Inspection during post-flowering and pre-harvest stage: The
purpose is to take detailed counts to determinesttent of various
contaminants that may have escaped the attentidhneojrower
and to educate him about rogues which were notifceie earlier
so as to remove them before final inspection.

5. Harvest timeinspection: This is the final inspection and it is done
to determine if all the factors of control wereaigusly followed
and to check if the seed crop has met the reqgdisltestandards.
If the seed crop meets the requirement, the fastmeuld be given
necessary advice on threshing and supply of theekarto
processing plants.

SELF-ASSESSTMENT EXERCISE

For what reasons and at what stages of crop grawetiseed inspections
expected to be undertaken by certifications ingpe@t

40 CONCLUSION

Perfection in seed certification is not achieved vgll trained and
properly equipped personnel alone. Concern andrdetation to do the
right thing must also be the watchword of the icspes otherwise all the
effort would be a waste.

50 SUMMARY

The main objective of seed inspection is to enthakthe multiplied seed
meet up with the minimum seed certification staddaet for each crop.
These standards include factors like seed souistery of planting field,

isolation distance etc. Inspections must therdberguided by certain laid
down principles and be conducted at five differgtages of crop growth.

6.0 TUTOR-MARKED ASSIGNMENT

1. What is field inspection? State its objectives
2. What are the general principles of field inspection

7.0 REFERENCESFURTHER READING

Agrawal, R. L. (2005). Seed Technology (2nd edewNDelhi: Oxford &
IBH Publishing Co. PVT Ltd.

Subir, S. & Nabinananda, G. (2010). Seed Sciendelachnology. New
Delhi, India:Kalyani Publishers.
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1.0 INTRODUCTION

The purpose of seed certification is to maintaid arake available to the
public sources of high quality seeds and propagatiaterials of notified
superior varieties grown and distributed so amBuee genetic purity. A
lot of years, hard work and funds are always ingdlto breed and
produce a novel crop variety with its outstandingstidguishing
characteristics. In order to benefit from all thgears of hard work of
variety development and maintenance, seed has touligplied under
vigorous, controlled conditions. As a step towaedhieving a high
guality seed, certification agencies have set mimmnquality standards
for each class of seed with which each seed fiettl seed class must
comply before it can be approved.

20 OBJECTIVES

By the end of this unit, you will be able to:

o identify the major factors in seed certification
) state how to write a standard application for Gedtiion
o identify the minimum certification standards fodividual crops.

3.0 MAINCONTENT
3.1 TheGeneral Standard

The general standards apply to all crops eligibtecertification. Before

discussing the general standards, it is necessaeyrtind ourselves about

the three major factors in certification, these are

1. Purpose of certification: Seed certification in &lig is designed
to make available to the public high quality plagtmaterials.
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The agency responsible for certification: The Nadio Seed
Certification Agency (NASC) is responsible for sexdltification

in Nigeria.

Eligibility of crops/varieties for certification: nl the seed
certification scheme of Nigeria, only seeds of cvapeties which
are registered, released and notified under seGtiohthe Seeds
Decree No. 27 of 1992 are eligible for certificatid he eligible
crops are hereby listed in Table 2.

Table2: Crops/Varieties Eligible for Certification

S/No. Name of Crop

Cereals
1 Maize
2 Millet
3. Rice
4. Sorghum
5. Wheat
Legume
6. Cowpea
7. Soybean
Oil crops
8. Cotton
9. Groundnut
10. Sunflower
Root and tuber crops
11. Cassava
12.  Irish potato
13. Sweet potato
14. Yam
Vegetables
15. Amaranth
16. Celosia
17. Chorchorus
18. Cucumber
19. Onion
20. Pepper
21. Solanum
22. Watermelon
23. Tomato
24.  Okro
25. Eggplant
Exotic crop varieties
1. Beans
2. Cabbage
3. Carrot

Botanical name

Zeamays L.

Pennisetum maricanu (L.) Leek
Oryza sativa L.

Sorghum bicolor (L,) Moench
Triticum Spp.

Vigna unguiculata (L.) Walp
Glycerine max Merr.

Gossypium SPP.
Arachis hypogeal L.

Manihot esculentus Crantz
Solanum tuberosum L.
|pomea batatas (L.) Schott
Dioscorea Spp.

Amaranthus Spp.

Celosia Spp.

Chorchorus Spp.

Cucumis sativa L.

Allium cepa L.

Capsicum Spp.

Solanum Spp.

Citrullus lanatus (Thumb)
Lycopersicum esculentum Mill
Abelmoscus esculentus (L.) Moench

Phaseolus vulgaris L.
Brassicherace (L.) Var Capitate L.
Daucus carate L.
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4. Cauliflower Brassica oleracea (L.) Var botrytis L.
5. Pea Pisursativum L.

3.2 Application for Certification

A grower intending to have his seed crop inspectadt obtain an
application for certification from the Certifying g&ncy/Certification
Officer. The application must be completed givinge tfollowing
information, name of grower, address of growerpa@pecies, cultivar to
be grown, class and seed source (a certificatigmtast be attached to
the application as proof that seed source is atith)eropping history
and or proposed date of planting must be indicat€dmpleted
application form accompanied with certification $emust be submitted
to the certifying agency before the deadline.

The application received by the certifying agensyscrutinised by
officials of the agency and if the grower meetsnatessary conditions
for certification, the field is approved for certéition. A copy of the
approved application is sent to the grower as ieatibn for acceptance.

3.2.1 Unit of Certification
For the purpose of field inspection, the entireagpéanted under seed

production by an individual shall constitute onét pnovided:
1. the entire area is under one variety

2. it does not exceed ten hectares

3. it is not divided into fields separated by morenttidty meters
between them

4. it is planted with or is meant to produce seedgilng to the same

class of and stage in the generation chain
5. the crop covering the entire area is more or |ésseosame stage
of growth so that observations made are a reprabentof the
entire crop.
6. the total area planted by and large correspondset@uantity of
seed reported to have been used.
the crop is raised strictly as a single crop angenas mixed crop.
the field is not so heavily and uniformly lodgedthat more than
one third plant population is trailing on the grduleaving no
scope to stand again, thus making it impossibldHercertifying
inspector to inspect the seed crop at appropriageof growth in
the prescribed manner.
9. as far as possible, so maintained to show ademadence of
good crop husbandry, thereby improving the reponatif certified
seed.

© N
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3.3 Minimum Standardsfor Certification of Individual Crops

Table3: Minimum Standardsfor Certification of some Eligible Cropsin Nigeria

MODULE 5

Crops Class | Isolation Pure Inert Other Total Objectionable Germination | Moisture
of seed | distance seed matter crop seed | weed Weed seeds | % (max)
(Meters) (max) | (max) % | (max) seeds (max) (kg)
% (kg) (max)
(kg)

Maize F&CS |40C 98 2.0C 10 - - 9C 12.C
Millet F&CS | 40C 98 2.0C 10&20 10&20 - 75 12.C
Rice F&CS |3 98 2.0C 10&20 10&20 2&5 8C 13.C
Sorghun F&CS | 20C 98 2.0C 10&20 5&10 - 75 12.C
Whea F&CS 98 2.0C 10&20 10&20 2&5 85 12.C
Cowpei F&CS |25 98 2.0C &10 -&10 - 75 9.C
Soybea F&CS 98 2.0C &10 5&10 - 70 12.C
Cottor F&CS 98 2.0C &10 5&10 - 65 10.C
G/nut F&CS 96 4.0C & - - 7C 9.C
Sunflowe | F&CS 98 2.0C & 5&10 - 70 8.C
Amarantt | F&CS | 40C 98 5.0C 5&10 10&20 5&10 70 8.C
Celosie F&CS | 25C 95 5.0C 5&10 10&20 5&10 70 9.C
Corchoru: | F&CS | 20C 97 3.0C 5&10 10&20 - 8C 7.C
Cucumbe | F&CS | 70C 97 2.0C 5&10 - - 60 8.C
Onior F&CS | 60C 98 2.0C 5&10 5&10 - 7C 8.C
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Peppe F&CS | 25C 98 2.0C 5&10 5&10 - 60

Solanum F&CS 98 2.00 5&10 - - 70 8.0
Spp

Tomatc F&CS | 10C 98 2.0C 5&10 - - 70 8..C
Watermelol | F&CS | 70C 98 2.0C & - - 60 7.C
Okrao F&CS | 50C 98 2.0C - &5 - - 65 10.C
Eggplan F&CS | 70C 08 2.0C 5&10 - - 75 8.C
Bean: F&CS |25 98 2.0C 5&10 - - 8C 11.C
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SELF-ASSESSTMENT EXERCISE

What are the three major factors in seed certibo&t List at least two
crops each in the following categories that argilai for certification in
Nigeria: cereals, legume, oil crops, root and tudveps and vegetables.

40 CONCLUSION

Seed certification took off in Nigeria in 1976 amsiaternal quality control

programme of foundation seed production by the tNational Seed

Service. With the growing interest of the privagetsr in seed production,
the sudden increase in demand for high quality seédmproved crop

varieties and the multiplication of seed agenaidsigeria. National Seed
Certification Agency that is independent of prodmciand marketing was
established. Field inspection and seed testingcs=are now provided
by the programme at nominal fees which are beirayggd in phases
towards cost recovery.

The proportion of crop hectarage planted with @Gedi seed keep
increasing with each additional year. The largeaase in numbers and
sources of new varieties has resulted to diffiesltin determining their
eligibility for certification and in developing adeate descriptions.
Certification has however, provided immense beseft Nigerian
agriculture and has been accepted by farmers ansettd trade.

50 SUMMARY

In this unit we have discussed the purpose for wluertification is

conducted and identified the crops that are ekgfbl certification. An

application is usually written by the farmer to theed certification
inspector who approves the application before icspe is made after
payment of a statutory fee by the farmer. Promiaembng the conditions
for acceptance of a seed farm for one unit of fiemtion are that the farm
should not exceed 10ha and should contain onlywanety planted at the
same time to ensure uniformity. The minimum stadsldor certification

of individual crops are as stated in Table 3.

6.0 TUTOR-MARKED ASSIGNMENT

1. What are the three major factors in seed ceatihin? List at least
two crops each in the following categories that @ligible for
certification in Nigeria: cereals, legume, oil csppoot and tuber
crops and vegetables.

2. What conditions would determine the acceptarfca tarmers’
field for certification as a single unit?

87



CRP 503 SEED PRODUCTION TECHNOLOGY

7.0 REFERENCESFURTHER READING

Adedipe, O. N. et al. (1994). Evolving the Nigeri@aed Development
Plan. The Federal Department of Agriculture, Abuja.

FDA/National Seed Service (1998/99). Course Prdogsd in
Comprehensive Training in Seed Certification volume

88



CRP 503 MODULE 5

UNIT 4 SEED TESTING PROCEDURES
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Seed Quality Tests in Laboratory
3.1.1 Definition of Terms
3.2  Procedures for Seed Testing
3.2.1 Seed Sampling
3.2.2 Sample Intensity
3.2.3 Receiving and Registration of Submitted Sampl
3.2.4 Sections in a Seed Laboratory
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 Reference/Further Reading

1.0 INTRODUCTION

Seed testing is an important aspect of quality robnih any seed
programme. It is the basis for distinguishing geedd from substandard
seed. Seed is tested to determine its qualityitatslity for planting. The
science of seed testing or evaluating the plantaige of seeds has been
developed to minimise the risks associated witmtplg low quality
seeds.

20 OBJECTIVES

By the end of this unit, you will be able to:

o explain the objectives of seed testing
o discuss the terminologies or terms used in seditidges
o state the procedures for seed testing.

3.0 MAINCONTENT
3.1  Seed Quality Testsin Laboratory

Many tests are conducted in the laboratory to deter the standard
attained by seed of different producers for suiitgilior planting. These
tests are:

0] moisture content of the seed

(i)  Physical purity

(i)  Germination capability
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(iv)  Inert matter
(v) Weed seed
(vi)  Other crop seeds

3.1.1 De€finition of Terms

In order to understand fully what is involved ireddesting, one has to be

conversant with some common terms used in the psoddiese include:

1. International Seed Testing Association (ISTA): Ths an
international body established in 1924 with themany objective
of providing standard procedures for sampling aslinng seeds
and promoting a uniform application for evaluatioh seeds
moving in the international seed trade.

2. Seed lot: This is used to describe a specified tifyari seed which
Is physically identifiable to the type for whiclcartificate may be
issued. Seed lot is usually identified by numbefsired to as Lot

number.

3. Primary sample: This is a small portion of seed@andrawn at
each point or position on the lot.

4. Composite sample: This is a mixture of the prinsaynples taken
from the seed lot.

5. Submitted sample: The samples submitted to the Jestng

Laboratory are coming from composite sample. Thantjty
usually submitted should be in larger quantity thaat is needed
for testing.

6. Working sample: This is a reduced quantity of samaken from
a submitted sample in the laboratory for use ifvargquality test.

7. Sealed sample: This is a seed sample drawn andrkagbntainer
which is sealed in such a way that it cannot benegeand closed
again without leaving evidence of tampering.

3.2 Proceduresfor Seed Testing

3.2.1 Seed Sampling

It is not possible to test every seed in the lobider to determine the
guality. Samples that truthfully represent the se¢are therefore taken
for onward delivery to Seed Testing Laboratory famalysis. The
submitted sample must be registered by the Labgraexhnician or
receptionist. A registration or reference numbexsisigned.

3.2.2 Samplelntensity

Sample can be taken automatically by using maatnneanually by hand

using tiers or dynamic spear. The approved sampiitensity for the
respective lot sizes is as stated below:
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Seed in containers

1. If the containers are up to 5, then a sample h&® ttaken from
each container. Not less than five primary samatesxpected in
each case.

2. If the containers are more than 5 i.e. from 6 tpszinple at least
one in every three containers but never less than grimary
samples.

Seed in bulk

1. If the bulk is less than 50kg, at least three prinsamples should
be taken.

2. Above 50 to 500kg, at least five primary samples.

3. Above 500 to 3,000kg, one primary sample shouldalken for
each 300kg but not less than five primary samples.

4, Above 3,000kg to 20,000kg, one primary should kendor each
500kg but not less than 10 primary samples.

3.2.3 Receiving and Registration of Submitted Sample

The submitted sample for seed testing must be vedeat the official

Seed Testing Laboratory (STL) in a container toveng fraud. Samples

for moisture content test must be put in a moisprmof container. On

receipt of samples at the STL, the following pragesd must be followed
to differentiate samples from farmers and prevawnb@ratism.

1. Receipt and registration of seed samples: thples received in
the laboratory should be entered in a pre-pringgster or forms
and assigned a test or lot number to be used theainalysis. The
form should contain the following information:

Sender’s name

Sender’s address

Species

Variety

Origin of seed

Class of seed

Lot number

Quantity of seed sampled

Number of bags

Kind of test requested

Place and date of sampling

Treated or not

Name and signature of sampler

VVVVVVVVVVVVYY

For speedy operation, it would be desirable to Baneously prepare
separate seed analysis cards and envelopes fomgaamples. The lot
number would invariably be written on each card tedenvelope. These
are passed on to the person responsible for piepam@t the working
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samples. The entire work should be so arrangedttitompleted the
same day.

2. Working samples: After entering the sample, rib&t step is to
prepare the working samples to the required sin@sediately so
that whatever test is required would be completetroe.

3. Conduct of test: Every effort should be madedmplete all tests
as quickly as possible. These should be carriedtoigtly as per
the procedures for conduct of the test.

4. Reporting of results: after the tests have beampleted, the
results are reported on a printed form known asdsanalysis
certificate’. One of the common complaints agasestd testing
laboratories is length of time taken to complete analysis. It is
therefore important to ensure that there are nwemtklays. The
result of seed samples received from seed insEeaioder
provisions of the seed act should be communicatédn21 days
but not later than 31 days.

5. Storage of guard samples: The submitted samgbesved by the
seed testing laboratory, on which reports are gssleould be
stored after analysis for one year from the datissafe of report.
Storage should be under conditions that would et ar change
the quality of the samples.

3.2.4 Sectionsin a Seed Laboratory

A standard Seed Testing Laboratory has four distsgctions which
mandatory tests are usually conducted for labglumposes: These are:
1. Section for seed purity testing: Purity analysis s#eds is
considered under two facets viz (a) testing of rdieass of seed
lot and (b) testing the genuineness of the cultivar

Section for moisture testing

Section for viability, germination and vigour tegi

Section for seed health testing: This section testsrop diseases
and field establishment of seedlings.

Hown

SELF-ASSESSTMENT EXERCISE

Describe How are seed samples registered at thel Sesting
Laboratory?

40 CONCLUSION
Seed testing is a tool designed to minimise tolé¢hst possible degree,
the risks involved in planting seeds of poor qyal8eed farmers must

therefore have their seed tested before customaufvhave confidence
in patronising their produce.
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50 SUMMARY

In order to minimise losses due to planting lowlguaeeds, ISTA has
designed standards for seed testing which everg Besting Laboratory
has to comply. Once these standards are maintaimednd users have
confidence in what they are buying and the prodiatso either loose or
have a favourable patronage depending on the ptiodueffort they
invested.

6.0 TUTOR-MARKED ASSIGNMENT

1. What does ISTA stand for?

2 Define the following terms, seed lot, primary géen composite
sample, working sample, submitted sample and sealexble.
3. Describe the approved sampling intensity fordsdets in

containers and bulk seeds.
7.0 REFERENCESFURTHER READING
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1.0 INTRODUCTION

After harvest, seed has a transition period, wigsdnom time of harvest

to the time of planting or consumption. This traiosi period is referred

to as time of storage. Storage could be long ortslepending upon the
circumstances and the use to which the seed isdate Whatever the
intended usage may be, seed storage is a very tampgoeriod that can

lead to either safety or deterioration of seedeCaust be taken to store
seeds according to prescribed guidelines.

20 OBJECTIVES
By the end of this unit, you will be able to:

o state the different stages at which seeds aredstore
o identify the factors affecting seed longevity inrsige.

3.0 MAIN CONTENT
3.1 Storagelifeof Seed

The entire storage life of seed has been convéyidntided into the
following stages:
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3.2

Storage of seed plant in the field: Once seed htsned
physiological maturity and about to be harvestedhenfield, any
delay in harvest means that the seed has beeml storthe field.
The seed is therefore exposed to adverse weathditioms and
attack by fungi, insects, birds and rodents.

From period of harvest until processing: This trams period
between harvest and processing may take long at gleoiod
depending on individual crop. This storage persckferred to as
‘after-ripening. While it is desirous for some csofp attain full
maturity, it may be disastrous for some crops fjoes beyond
certain limits. Some farmers leave the seed stiorélde open on
the farm while others store seed in a warehousdipgihreshing.
Storage in warehouses: This is the storage pdnetddllows after
seed has been processed and packaged. This ide@usio be the
longest period of storage because seed stay isttiis until they
are distributed for either planting or further pgesing into food,
feed or any other industrial use in case of grain.

Storage while in transit: After storage in warelgseed is moved
either to the farm directly for distribution to faers, or to the
industry in case of grain. Seed is therefore stdrethg this transit
period in rail wagons, trucks, carts, rail sheds boots of cars.
Storage in retail shops: Seed meant to be disetbta farmers
sometimes get into market retail shops.

Storage on the user’s farm: sometimes, not thé stiak of seed
conveyed to the farm can be planted same day. §3teseed can
be stored in a farm storehouse pending when itheilput to use.

Factors Affecting Seed L ongevity in Storage

Seed longevity refers to the period during whickead remains viable
and can germinate when exposed to favourable gondiuntil when
viability is lost. This period varies widely in f#rent crops. Some crops
are short-lived and therefore have short storaigewhile some may
remain viable for decades. Seed ageing and logemhination during
storage cannot be stopped altogether but it cappeeciably reduced by
providing good storage conditions. Factors thactfthe life span of seed
during storage include:

1.

Kind/variety of the seed: The seed of some vasgaii® naturally
short-lived while other may have longer shelf iifestorage due to
differences in their genetic constitution.

Initial seed quality: Clean undeteriorated seechwiigh vigour

store longer than seed which had started detengratue to

weathering damage, mechanical injuries, wrinkledtber causes.
It is therefore advisable that only high qualityedeshould be
stored.
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3. Moisture content: High seed moisture content gyeatkcelerates
seed deterioration and its life span. Recommendeistane
contents for safe seeds should be adhered to.

4. Relative humidity and temperature: Temperaturehamdidity are
the two most important factors affecting seed dquaih storage.
The higher the temperature of the seed, the loherite span.
Also the higher the humidity of the seed the lotier life span.

5. Rodents and birds: All openings on the storagecitra should be
sealed or screened against birds, rats and otdent® Adequate
ventilation should be provided since they are camissource of
seed loss.

6. Storage in transit, at the retailer’s store and’sigarm: All effort
about construction of a befitting warehouse wowdddst if in the
end seed would lose its viability either while rartsit, retailer’s
store or on the user’s farm house. Adequate stqreggautions at
these points are therefore very necessary.

3.3  Hygroscopic Nature of Seed

Seed is hygroscopic in nature. After seed has haerested, it has to be
cleaned and dried to safe moisture content betorage. Drying occurs
when moisture is evaporated from the seed surf#cethe surrounding
air. The process can be explained in terms of viapmssure differences
between the moisture in the seed and that in th@raund the seed.
Vapour pressure is directly dependent on conceotrabf water
molecules. When high moisture seed is exposedwehlamidity air, a
vapour pressure gradient is created in the seeckwggoration occurs.
Evaporation will continue in the direction of thapour pressure gradient
until the vapour pressure of the two systems arealespd. Once
equilibrium is reached, there is no further moistakchange unless the
moist air removed from the seed is replaced by ary Moisture
movement will also be reversed; if dry seed is @tam high humidity
conditions, the seed will absorb moisture from #ne This will also
continue until an equilibrium is reached thus expgsthe seed to
deterioration due to the hygroscopic nature ofsted.

A seed storage structure should therefore be aartett in such a way
that it would provide a proof against prevailingatieer conditions.

SELF-ASSESSTMENT EXERCISE

1. Describe the stages of seed storage.
2. What factors affect seed longevity in storage?
3. Explain the hygroscopic nature of seed as it adfstiirage.
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40 CONCLUSION

The ability of seed to maintain viability even afte long duration of
storage has so many advantages. At all stagesoodigst therefore,
adequate precautionary measures should be takeensore that
deterioration is highly minimised.

50 SUMMARY

Seed storage at all stages from harvest point telvoaise and end user
has to be considered as a very important functitm.ensure seed
longevity in storage, adequate measures duringndyyprocessing,

transportation and construction of a conducivesgjeistructure should be
undertaken.

6.0 TUTOR-MARKED ASSIGNMENT

1. Describe the stages of seed storage.

2. What factors affect seed longevity in storage?

3 Explain the hygroscopic nature of seed as it affstiirage.

7.0 REFERENCE/FURTHER READING

Agrawal, R. L. (2005)Seed Technology (2nd ed.)New Delhi: Oxford &
IBH Publishing Co. PVT Ltd.
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1.0 INTRODUCTION

In the last unit, we discussed the various stagswoage and highlighted
the factors that can influences early deteriorati®seed is stored through
this various stages. There are however, laid downciples that if
followed would minimise the influence of those fast We shall
therefore discuss the principles necessary for gta@ge in this unit.

20 OBJECTIVES
By the end of this unit, you will be able to:

¢ identify the general principles of seed storage
e discuss the different types of storage requirements

3.0 MAINCONTENT
3.1 General Principlesof Seed Storage

The general principles that are necessary for gta@ge are:

1. Seed storage should be in dry and cool conditions

2. Seed storage should have effective pest contriities.

3. There should be proper sanitation in seed stores.

4 Seed should be dried to safe moisture limits belb@iag kept in

the store.

Only well cleaned, treated seed of high germinaaad vigour

should be stored.

6. It is necessary to determine seed storage neddsmis of length
of storage, and prevailing climate of the areardustorage period
well ahead before commencement of constructing seedge

o
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Regions with favorable storing conditions (less fdity and dry air)
require less sophisticated building materials camgbdéo areas with high
humidity.

As the requirement become more exacting, the dostooage facilities
per unit of seed stored increases.

3.2 Typesof Storage Requirements

The type of storage requirements refers to thexded need to which the
seed is stored to satisfy, the need determineketigth of storage and is
classified into four types thus:

1. Storage of commercial seed: About 75 to 80% of t#ad stored
is usually distributed to farmers. The storageqekeranges from a
few days to eight or nine months. If the storageogleis so short
and no rain is anticipated the seed could be storéte open. If
storage of commercial seed would take long, it &hba stored in
a storage structure constructed with regards t@timeiples state
above.

2. Storage of carry-over seed: carry over seed: Garey seed refers
to seed that is stored through one growing seasdie next
planting time. About 20 to 25% of seed is expedtedtay that
long. The storage period is between one year t@odéalf years.
With this type of storage, it would be advisableptovide some
insulation to the storage structure to keep ites as possible. The
seed should also be packed in moisture proof bags.

3. Foundation seed stocks: It is always advisablefthetdation seed
stock should be reserved and stored for severas y€his reserve
will help to resuscitate the variety in case thera mix up during
multiplication. This type of storage demands betstorage
facilities than what is needed for commercial amgaver seed.
The quantity of seeds involved is not large (Betw2@ - 25%) the
store room can be a small room within a large wawsh. The
walls have to be constructed with moisture prooftainer
polyethylene bags at least 7mm thick and fitted hwa
dehumidifier to maintain the relative humidity no¢yond 45%
and a temperature of about°20 In hot environments, air
conditioner is necessary.

4. Germ-plasm seed: Germ-plasm seed is required &tdved for
many years even longer than foundation stock. Basjgirements
are cold temperatures that are economically passbld seed
moistures between 20 to 25% relative humidity. Getasm seed
must be dried to the proper moisture level.
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3.3 Construction Featuresfor Good Seed War ehouse

1. A good seed warehouse should have no windowshane only
one door constructed of metal which can be seateldpaoperly
locked.

2. The foundation for the warehouse should be nwdstone or

concrete and should be at least 90cm above thengrewel. The
material used for walls may be stone, concretekbninetal or

wood.

3. The door must be paved and any cracks that nagiap must be
repaired

4. Floor, walls and ceiling of the storage shoudd consist of holes

that can habour insects. All cracks around openiegg electric
conduits, ventilation openings and doors shouldthmroughly
sealed and or screened against birds and insects.

SELF-ASSESSTMENT EXERCISE

1. What are the general principles of storage?
2. Explain the four different types of storage requnest.
3 What are the constructional features for a good sesehouse?

40 CONCLUSION

Seed storage is as important as production. Thizeuse all effort
expended to produce would be a waste if the setstioates during
storage and the intended use is not achieved.tEffoust therefore be
made at every stage of storage to comply with recended storage
practices.

50 SUMMARY

After harvest, seed must be kept in some placedipgnwhen it would

be processed. Thereafter, seed must again be sinocedo distribution

to farmers or even in the farm store house bef@® The general
principles of storage are therefore designed tataen or preserve the
physiological quality of seed by minimising theate of deterioration.
Storage room must be clean and adapted to the .rfead®nger storage
periods, special conditions are usually needed tardstore must be
provided with temperature and humidity control eqoent.

6.0 TUTOR-MARKED ASSIGNMENT
What are the general principles of storage?

1.
2. Explain the four different types of storage riegment.
3 What are the constructional features for a geaemtl warehouse?
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1.0 INTRODUCTION

Marketing is a set of activities that facilitateoeaomic exchange of goods
and services in order to satisfy human needs. Takketing function
plays a very important role in the survival of asimess organisation
because it is through marketing that the resouhadinance the utilities
of the organisation are generated. It is also tjnoonarketing that the
products of the organisation get to consumers. btar§ therefore
determines the survival or the very existence efdiganisation.

The main objective of seed marketing is to supplyugh quantity of high
guality superior improved seed to farmers at aord#ble price as at
when needed and to secure a reasonable profietordducer. There are
various activities, which stimulate the marketirgydsnal objective of
satisfying consumers need profitably. These inclmaeketing research;
product creation, development and positioning; Atisement and
promotions; Sales; Distribution, Pricing and seggi@and service follow-

up.
2.0 OBJECTIVES

By the end of this unit, you will be able to:

o explain what seed marketing is and state its naj@ctive
o outline the importance of marketing
o identify and explain the principles of marketing.
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3.0 MAINCONTENT
3.1 Importance of Marketing

Marketing helps to enhance value and benefits &iocoers. Several
benefits are derivable from the performance ofmtfaeketing function as
outlined below:

1. Marketing helps to improve the quality of goods asedvices
offered, as every competing marketer tries to dfegter products,
price, place and promotion in order to have moless& his leads
to improvement in the quality and quantity of goaaisl services
offered in the society.

2. The standard of living of the society is improvesl a variety
assortment of goods and services are made avaitablie
customer thereby allowing the customer a wide raigsoice to
select. It assists in ensuring that the desiredigow services are
made available at the convenience of the customénat needs
are adequately satisfied.

3. Job opportunities are generated and maintainedughrathe
performance of the marketing function. A large patage of the
labour force is engaged in marketing activitieshsas retailing,
wholesaling, communication, transportation, insaeanbanking
and even marketing activities of manufacturing argations.

3.2  Principlesof Marketing

The principles of marketing are referred to as ratnk variables or

marketing mix. They are further named based om twenposition as the

FOUR “Ps” of marketing. These are product, placiegoand promaotion.

1. Product: Product is anything that satisfies huneeds. A product
can be goods (tangible) and services (intangileroduct may
also include supportive elements like packagintgug branding,
post purchase services and other attributes tieatlagrished by
customers. Also associated with product is labelibgbels
provide information and instruction on the produts,usage and
expiry date. In the seed industry, product is tbhpesior high
guality seed produced and the accompanying tednnfcamation
on the production practices for its effective use.

2. Place: This is also referred to as distribution &nidivolve the
movement of products to the point where it is desealn It bridges
the gap of space and time between production antbhae. In
distributing products, several channels of distitruare available
for the marketers to select. The key to successen marketing is
the establishment of an effective channel of distion. The
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(d)

(e)
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choice of the type of channel to use should berawted by some
or all of the following factors:

Market coverage: The intended number of farmerssied is
expected to be distributed to, will determine yy@etof channel. A
channel with so many intermediaries’ increases @ge while
that with small intermediaries reduces coverage.

Perishable nature of the seed: Seed which requotcestorage
facilities to maintain their shelf life do not neadong chain of
intermediaries while those that can store well wndermal
atmospheric conditions could be distributed thrologiy channels
without risk.

Cost: The shorter the channel, the higher the abdistribution
and vice-versa. It should be noted however thatnwthere is a
high distribution cost, such cost is usually trensfd to the
consumer and where there is high competition, thesamer
chooses to patronise the cheapest offer.

Price: Price is the sacrifice made by buyers afldrseso as to
satisfy needs. The customer sacrifices money wihiée seller
sacrifices the products so that the needs of ther gprofit) and

that of the customer (wants) can be satisfied.nigiaf prices is
usually based on certain motives the price is meaathieve. The
price fixed on a product could be to achieve allaoy of the

following objectives:

Profit maximisation: The aim is to achieve maximwurrent

profit. It involves fixing a high price so as tommise losses from
a new product that is likely to be a failure in tharket.

Market share: The aim is to sell to a large nundjezonsumers.
This involves fixing a low price so as to bring aba high demand
for the product. Economics of scale advantage negllt to low

cost of production thereby resulting to the despeddit in the long

run.

Marketing skimming: the aim is to serve those congls or buyers
that are ready and willing to pay a higher pricantlothers in the
aggregate market. This entails fixing a high price.

Target profit: The price is fixed so as to enabke firm achieve a
certain rate of return on investment which perhapsonsidered
satisfactory when compared to the level of invesinaad risk of

the firm.

Gain promotional points: This involves pricing goptar product
at a low price in order to attract buyers who ewualty may buy

other products of the same company. The low pri@ame product
is used to promote sale of another product thapeashaps
complementary.
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Producers are advised that pricing policies shaolisider the possible
reactions of the various parties that will be aftelcby the pricing
decisions of the producer of company. The partrestlae distributors,
competitors, suppliers, government, salesmen aperbu

4.

(@)

(b)

(€)

(d)

Promotion: Promotion involves all activities @&dhat persuading
and communicating in order to facilitate the salemducts or
acceptance of ideas. The following are promoti@udivities that
can be used in combination to persuade and comuatenit order
to enhance sales:

Advertising: Advertising is a paid non-persopasentation and
promotion of ideas and products by an identifiednsor. It can
take various forms and uses. The various advegtisiadium are
newspapers, radio, television, billboards, catadpginternet,
posters etc. advertising covers a large portioth@fmarketer at a
low cost.

Personal selling: This involves contact betwdlea seller and
buyers so as to stimulate demand and facilitatessdersonal
selling is limited to the number of contact that te made though
it has greater impact on customers. The responsstantaneous
in personal selling (buy or not buy response). é¢tak selling
contact can be through the internet, telephone p@icgonal
presentation.

Publicity: This is an independent non-paid preation and
promotion of ideas or product by a media housenenform of
news, ideas, editorials, review, etc. potential tmuers and
customers tend to believe publicity as it is notdpfor by a
sponsor. However, there is little control over peibl by
marketers.

Sale promotion: This is a seller-initiated effto stimulate and
increase sales through sales promotion tools likepaons,
demonstrations premiums, contests and sweepstakesised to
attract new customers and to increase the purclasesisting
customers. It could also serve to deplete inveasahat have been
unsold for a long time.

SELF-ASSESSTMENT EXERCISE

4.0

What is marketing? What important roles does theketang
function play to the producer and consumers?

Discuss how “place” as a marketing mix can be maaied to
facilitate the seed marketing function.

CONCLUSION

The satisfaction of needs of customers is criticahe survival of every
organisation. Satisfied customers repeat purchasepatronage and
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inform others. Dissatisfied customers create margeproblems for
organisations. The marketing function assists asgdions to effectively
provide products that would satisfy the needs asmrations of their
customers and as such achieve organisational goals.

50 SUMMARY

Marketing is very important because it satisfieghlibe producer and the
consumer. They both make sacrifices to have tlesds satisfied. Before
a market can satisfy its purpose, a careful stuflthe marketing
principles must be done. This would enable the etark know what
technique they should apply in whatever situati@ytare placed in order
to achieve their set goal.

6.0 TUTOR-MARKED ASSIGNMENT

1. What is marketing? What important roles does riterketing
function play to the producer and consumers?

2. Discuss how “place” as a marketing mix can ba&imdated to
facilitate the seed marketing function.

7.0 REFERENCE/FURTHER READING

Saasongu, Nongo (2005)undamentals of Management. Makurdi-
Abuja- Ibadan: Aboki Publishers.
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1.0 INTRODUCTION

The success or failure of every set up is deterthiog the way it is
organised and run. In like manner, seed marketiggrosation plays a
vital role in the overall running of the busine$ke organisation sets up
checks and balances and ensures that the righlieps@pplaced to handle
their correct responsibilities.

An efficient market organisation usually has a wanmarketing cell
which governs the whole marketing operations. Nixtthe central
marketing cell are regional offices which get trseipply from the central
cell and pass it over to the retail units for oravalistribution to the
farmers or end users. The organogram is as sholewbe

Central Mellrketing Cell

Regional Offices Regional Offices Regional Gdéfic

Sole distributors  Dealers  Dealers albes Company/Corporation
(private) (private) (Co-olp) (Agsales) owned sales depot

services
Under this type of arrangement, the central mamngetell is responsible
for planning, appointment of dealers/distributoseed movement,
marketing intelligence, research, pricing, promadio activities,
financing and record keeping.

The regional offices are responsible for seed suppld promotional
materials to dealers/distributors, training of seedlers, expansion into
new market areas, publicity and execution of proomail programmes.
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The dealers and distributors are the last but nmogortant link in the
chain of seed marketing because they are the baehandle the main
marketing practices.
20 OBJECTIVES

By the end of this unit, you will be able to:

o draw a simple organogram of seed marketing orgaoisa
o explain the marketing practices of a seed entexpris

3.0 MAIN CONTENT
3.1 Marketing Practices of Seed Enterprise
In the marketing chain, it is the dealers or dwsttors who actually are

the most important because they are involved iratiteal conduct of the
marketing practice. They must therefore have theviing qualities:

1. Ethical dealings: They must possess good profeasgiandards
of conduct.
2. Sell quality seed only: it is difficult to differéate local varieties

of certain seed from improved varieties by visuedracteristics of
the seed alone. The dealer should not thereforat tlyesupplying
local seed to customers who has paid for improeed s

3. They must have proper storage facilities to avatedoration of
seed while in their custody.

4. Dealers must maintain attractive shops that woutca@ the

attention of consumers.

Dealers should make wise use of publicity.

They must have adequate knowledge of the produey Hre

distributing and know their competitors.

oo

SELF-ASSESSTMENT EXERCISE

1. Draw a simple organogram of a seed organisaitnihgive a brief
explanation of how the government shown on the mogeam is
run.

2. What qualities and conducts must a good seadaepossess?

40 CONCLUSION

Close co-ordination should be maintained amongntia@agers of the
various operations in the seed industry i.e. prbdog processing and
marketing so that programmers in each section easribnted to provide
rapid feedback from the customers on seed quajugntity, packaging
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and other important areas. This would enable tigarosation to make
necessary adjustments where needed for the ogexadl of the industry.

50 SUMMARY

If a seed organisation is planned as shown in tiganmgram, every
designated office executes her functions as plantieel marketing
function will operate successfully.

6.0 TUTOR-MARKED ASSIGNMENT

1. Draw a simple organogram of a seed organisatnoihgive a brief
explanation of how the government shown on the rmgeam is
run.

2. What qualities and conducts must a good seadaepossess?

7.0 REFERENCE/FURTHER READING

Agrawal, R. L. (2005)Seed Technology (2nd ed.)New Delhi: Oxford &
IBH Publishing Co. PVT Ltd.
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