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Assurance,
Management and
Control Processes
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= Seed; the role of crop/plant breeding
= A typical breeding scheme

= National Performance Trials

= Distinctness, Uniformity and Stability
= Seed certification

= Quality management of seed
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In the context of modern agriculture
Crop/plant breeding research is the genesis of seed
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Crop/Plant breeding is the genetic
improvement of plants for
human benefit
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iInvolves application of specmc
skill sets to develop cultivars,
it helps to reflect that many
of the small and big seed
companies globally are
founded on skillful breeding
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Seed 1s essential to survival
of mankind!
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Seed is not just something planted by farmers!
rather

Seed is the carrier of the genetic potential for
higher crop production...
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Crop breeding seeks to address limiting factors

Biotic

-

\_

Diseases
(Rusts, Septoria,

~N

4

Fusarium sp.)

Insect pests

W74 (Russian Wheat Aphid)}

Weeds }

W
Abiotic AN, o
NS R
{ Drought } ,,
- Soil acidity |

Depleted soils

'Pre-harvest sprouting

8
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“Introduced

old Germplasm”

cultivars

...A typical breeding scheme:
Wheat, KALRO-Njoro

mainly

from

CIMMYT
Crossing

ngh' ')'f'l'élld' '('llr'ngaié'dj: Water-use efficiency,
Block

Heat tolerance, Leaf rust, stem rust (not Ug99)

KALRO Njoro-CIMMYT Shuttle

I Early Generations F2...F7 I

\ Zero tiIIaﬁe
I “KSRON” 2 seasons of testing

I Preliminary Yield Trial (3 locations, 1 season) I

}

I Advanced Yield Trial (7 locations, 2 seasons) I

1

National Performance Trial and DUS (9 locations, 2 seasons) I

1

Variety Release, Breeder Seed bulking, distribution and variety maintenance :
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" Kenya Agricultural & Live
Resoarch Organization

\ /

11
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NPT, DUS, Seed
Certification
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In Kenya... @XE%@

These activities are
legally regulated by
KEPHIS

< Anchored on "Seeds and Varieties Act”, laws of Kenya
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Standards for release of variety

National Performance
Trial (NPT)
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Standards for release of variety \

Variety should not be released unless

 Distinctly superior to existing varieties in one or
more characteristics

Or

 Is superior in overall performance in areas
where adapted
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Standards for release of variety \&

Yield advantage is often an overarching criterion

+ Experimental lines are tested for
vield, quality, survival,
disease and insect reaction
etc. with comparison with standard varieties

N : s
. _—

\
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“* NPT provide a platform for comparing promising
lines to standard varieties using techniques
that assure valid measures of performance
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National Performance Trials (NPT) in Kenya

v Breeders submit "best” lines for NPT
testing under KEPHIS
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NATIONAL PERFORMANCE TRIALS (NPT)

KENYA PLANT HEALTH INSPECTORATE SERVICE (KEPHIS)

HEADQUARTERS

NPT SUBMISSION - FORM NPT

REQUIREMENTS: PACKAGE YOUR UNTREATED SEEDS FOR EACH PLOT IN LINE WITH THE CROP'S PACKAGING

SCHEDULE SHOWN BELOW AND SUBMITTO KEPHIS HEADQUARTERS, NAIROEI

Impartant Informatian

OTHER CROFR

NPT submission Form

CROP

ENTRY/ VARIETY MAME

TYPE (HYERID OR OPY,
TUBERS ORTRUE SEED,

COLOUR OF SEED

KIT i AGRO-E COLOGY /
MATURITY

OTHER RELEVAMT
INFORMATION OF THE
EMNTRY

NUMEER
WEIBHT OF
EEDFER
A CHET
NOOF  |NUMEER OF NOOF  |NUMEER OF
WO OF [REPLICATI [EXPERTED N0 OF [REPUICAT |EXPERTED
CROF KT Elr=N U PACHETE [UNmE  |TOTAL CROF BMER (0NE WCEET
MATZE |Coestilon ) : E w[counTs]  ® 2U3m EEANG 10 :
caymm| (2 10 E alcomms| ® CLMENG EEANE[ T : bl
Vigige Trmsmorer | 8 E #[comme| ® 07A BEANE 14 3 1
Embu [edum) i E #[comiTs| ® E0R G : 3 ]
g ML | 7 E o] ® EUNFLOWER
qa e 1 E Elcomts| ® WEa
o) i : ¥[comme| ® AERFOTETD ' : F
R CHAE 7 2
BEON FEA
FOR POTATD ENTRIER ONLY FNEER MLLET B u
CLUCE ENTRY I NTENEKE TRILE | T : : -
NO s B : u
2R ZEAN '
01l 3 Flage : :
Coton =

AFPPLICANTS MAME AND
ADDRESS

A
KALRO

Kenya Agnicultural & Livestock
Research Organization

\ N/
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Kenya Agricultural & Livestock
Research Organization

\ /

fWheat NPT

1visit in Rongai
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Kenya Agricultural & Livestock
Research Organization

\ /

Soy Bean NPT

visit in Bahati
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Kenya Agricultural & Livestock
Resoarch Organization

X, &

Sorghum NPT

‘T‘ Vvisit in Rongai
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Kenya Agricultural & Livestock
Research Organization

\ /

Sorghum NPT

g Visit in Mogotie

¥

23
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Standards for release of variety

Characteristics of (NPT) in Kenya

“+ Minimum 2 seasons of testing
< Multi-locational e.g. > 8 locations for Wheat

s Currently USD 1200 per entry per season
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YIELD(tfha) DISEASES MATURITY P STAND COUNT  LODGING
% ABOVE | % ABOVE GLUME| LEAVE| BROWN EAR| STEM YELLOW DAYSTO| DAYSTO PLANT
TEST NPT |DUS BEST | MEAN OF | CONT-| SWT | BLOTCH| BLOTCH| RUST RUST| RUST  RUST S0 50% DEGREE| EXTENT| HEIGHT  NOOF
EXP NAME | SOURCE STATUS  |YRS YRS |MEAN| CHECK | CHECKS | TRAST | 1000 | (1§ (1§ (1§ (1§ (15)  (15) SMUT| STREAK| HEADING| MATURTY| GERM|HARV| (%) (%) (CM) TILLERS
RIZ_ [KARINJORO canDDATE| 1] o[B80 4s6] 2220 00 e910] 130  r2s] 130 108 128 138 o057 103 eaes| 000 4628 403 060 031 8633 81
R1305  [KARINJORO caoaTe| 1 o 88l 237 te27] 002 w12l 13t 134 113 r26) 3] o0& o4 esde] o000 4218 44 067 047 9631 783
T o7 oo oo s 1230tz 133 tos[ 143]  13¢) o7 102] s3] 000 4521 38 060 28] 9600 836
R126  KARINJORO CANDIDATE| 1] o[ 888 220 1385 009 936] 137 122 151 108 139 13 057 105 6374 000 5004 387 00 033 9497 74
RIZ4 [KARINJORO cANDIDATE| 2| o[ 888 244  13e7 o009 or3i] 128] 126 15 13 152 141 05 103 22| o0 429 at6] 086 033 s44  7s4
RIZT [KARINJORO CANDIDATE| 2| 0] 854 483  f077 019 16782 125 116 144 116 152 138 057 103 6602 000 4089 416 086 048 8798 747
S 62 o8] 026 wras] ] 2tz 109) 158 137 057 105 o3 oo 460 419 0% o02] 852 867
S| 58 eso| o3 et 1w gl ar o7 14y os rod eerr| 000 4216) 432 060 033 8261 8
RIZS  KARINJORO caDDATE| 2 o[ 832 o  3ss| o0 ey 13 7| ta0] 14 13 ;[ o0& 105] eats| oo 4ts] 403 059 031 763 8
RI0T [KARINJORO caNDIDATE| 1| o[ 881 097 373 065 w2  128] 124 136 105 126 134 057 106 6236 000 4996 396 067 091 w370 824
RIS [KARINJORO caNoaTEl 1| of 848 o] og7 oo w3 130 1) 129] tos| 121 131 05 103 6124 000 5157 407 146 200 9460 804
3090 69 329 069 o698l 124 126 152 143 134 162 057 107  e5f2] 000 4105 385 067 074 8.0 80t
288 2% 9 023 1ers] 18] 23] 150 143 119 150) 057 105 55 000 448 415 061 043 8150 7%
280 420)  ms] 15 7esy] 152 q21) 127 108 106 135 057 104 6707 000 5300 436 058 023 8064 882
ROBN  KARINJORO CHECK | 2| 2] 372 0o 128 12 137 A% 137 135 057 104 es4s| 000 44”2 473 100 097 8055 789
EAGLE10  KARINJORO CHECK | 2| 2| 34 so7s| 123 tm| 4e %2 127 45 o5t eoes| 000 4689) 392 067 o089 8314 779
NJOROBIW2 |KARINJORO CHECK | 2| 2 312 s8] 13 s 7o) 412 149 reo] o7 13| ee7s[ 000 4509 441 o7t 081 84gs 82
KSSIMBA  KENYASEEDCo.LTD |cHECK | 2| 2| 304 963 138 130 166 113 145 154 o5 | ros| esue[ 000 3772 439] 0k 036 8305 685
KSMWAMBA KENYASEEDCo.LTD |CHECK | 2| 2| 267 st 33 122] e M) 172 s o | ros[ es7| 000 4543 408 074 033 7530 7%
ZZIVEAN MEAN 276 o415 132 a2t 4 3] 136 14 ose| fod eado] 000 4519) 443) 070 07 8700 800
Z22PV PVALUE 001 047 o022] o0sg oos ot oo o005 000 039 o00] oo o062 o6 046 032 000 023
130V Cv(%) 2086 w5 o4 151 025 183 1960 1482 000 873 . 360|000 1661 68 6607 1195 558 1375
ZZ4R2 i 090 041 083 07 061 07| 066 067 100 03 081 000 08 o7 067 062 077 - 088
255D LSD(E%) 066 wos| o[ otg[ 033 o1 03[ o024 oo ooq 266 000 879 03] 053] 079 55 1%
MEAN ESTIMATES
FONFIDENCE INTERVAT UPPER
MEAN| LOWER | UPPER | LSD
MEAN OF AL CHECKS 39 186 45| 386

Varieties superior to mean checks
Varieties similar to mean checks
Varieties inferior to mean checks

Example of
NPT results for wheat
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Standards for release of variety

Distinctness, Uniformity,
and Stability (DUS)



TimSukya
SEMIs WtrMrk


N

AN
{(ALRO)

3 J /

Standards for release of variety

Distinctness, Uniformity, Stability (DUS)

s IDIistinctness

“ Is a criteria for determining that a
newly bred variety differs
from existing
varieties within the same species
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Standards for release of variety P 4

Distinctness, Uniformity, Stability (DUS)

< Uniformity

 Is a criteria for determining whether a
character used to establish distinctness is expressed
uniformly among members of the new variety
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Standards for release of variety

Distinctness, Uniformity, Stability (DUS)
% Stability

“ Is a criteria for determining whether a
character used to establish distinctness does
not change over
subsequent generations
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Standards for release of variety

Distinctness, Uniformity, Stability (DUS) testing

DUS under KEPHIS
Is based on
Union
of Protection
of new Varieties
(UPOV) guidelines
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WHEAT DUS TRIAL

| EMTRY / WVARIETY DESCRIPTION |

MOTE: DESCRIEE YOUR WARIETY AS PER UPVOS GIUDELINEMES WHICH CAN BE DOWMLODEDFROM wenwnw. upw.int/publications fte/romt=003/te-3-11 pdf.
FOR KEFHIS REQINRENENT - PLEASE SUBCRIBE CHARACTERS 9,13 & 15 IN MEASUREMEMTS[cm,gms)

CHAR CHARACTER DESCRIFTION SCORE SCORE DESCRIFTION
1 COLEPTILE:AMTHOCYMIM 3
2 PLAMT:GROWTH HABIT 1
3 FLAG LEAF-ANTHOCYAMNIN COLORATION OF AURICLES 1
4 PLANT:FREQUEMCY OF PLANTS WITH RECURVED FLAG LEAVES )
] DAYS TO EAR EMERGEMCY{FIRST SPIKELET WISIBLE O S0% OF EARS ]
] FLAG LAEF-:GLAUCOSITY OF SHEATH ]
Fi EAR:GLAUCOCITY 5
8 CULM:GLAUCCEITY OF MECK 3
] PLANT:LEMGTHISTEM EAR,AWMNS AND SCURS] 1IN CMW 5
10 STRAW :PITH IM CROSS SECTION{HALF WAY BETWEEN BASE OF EAR AND 5TEM MODE BELOW =]
11 EAR:SHAPE IM PROFILE 1
12 EAR:DEMEITY )
13 EARLEMGTHIEXCLUDING AWNS AND SCURS|IM Ch ]
13 AWM DR SCURS:PRESEMCE 3
15 AWWME OR SCURS AT OF EAR:LEMGTH IM CM !
16 EAR:COLOUR 1
17 APICAL RAMCHIS SEGMENT:HAIRMESS OF COMVEX 3
13 LOWER GLUME:SHOULDER WIDTH(SPIKELET IMN MIC-THIRD OF EAR) 7
15 LOWER GLUME:SHOLULDER SHAPE| AS FOR 1) F
20 LOWER GLUME:BEAK LENGTH [AS FOR 18] Fi
21 LOWER GLUME:BEAK SHAFE |AS FOR 18] 1

2 LOWER GLUME:EXTEMT OF INTERMAL HAIR [AS FOR 18] 3
23 LOWER LEMIMA:BEAK SHAPE (A5 FOR 18| 1
24 GRAIM:COLOUR 2
25 GRAIM:COLORATION WIDTH -
26 SEARDNAL TYFE 3
27 GRAIM LEMGTH

Example of
DUS results
for wheat
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Seed Certification
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“+ A mature ovule consisting of an embryonic plant,
a store of food, and a protective coat

 Parts of agricultural, silvicultural, and
horticultural plants used for sowing or planting
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Definition of seed quality /
Seed Technologist’s view of Good seed quality -

“ High analytical purity
v’ Low content of inert matter
v' Low or absence of seeds of weeds and other crops

“ High germination percentage

 Freedom from seed borne pests and diseases
“ True to kind or type of variety

“ Must be of an “improved variety”
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Definition 7 Seed Quallty /

Latter definition suggests that:

Neither good quality seed of poor
varieties nor poor quality seed of superior
varieties serves famers well
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Ensuring Good Quality Seed \/
Steps range from crop research to initial seed bulking etc

“ In production stage
v’ Proper fertilization
v Adeqguate water
v’ Sufficient isolation between seed multiplication blocks
v Adeguate roguing
v Timely harvest
v’ Care in harvesting and transporting material
< During drying
v Timeliness and correct temperatures
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Ensuring Good Quality Seed L ¥
Steps range from crop research to initial seed bulking efc

“ During processing

Care to increase percentage of pure seed

Care to avoid admixtures

Care to minimize damage to seed

Care to provide proper seed treatment (...if hecessary)
Care to put seed in satisfactory package

v’ (Care to only package seed of "safe” moisture leve/

> During storage
v’ Proper seed lot identification
v’ Suitable conditions to avoid loss of germination

AN

v
v
v
v
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Ensuring Good Quality Seed \ w—

Steps range from crop research to initial seed bulkmg etc
“+ During distribution
v’ Care In transportation and storage to avoid and prevent:
= Excess humidity
= EXxcess heat
= Contamination

v Care In transportation and storage to maintain
= Proper identity of seed lot
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Ensuring Good Quality Seed
Why seed certification

This is a tool for producing genetically pure,
good quality seed of improved varieties
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Ensuring Good Quality Seed

\ /
What seed certification?

“A legal mechanism established to ensure that a given
seed lot conforms to highest standards for genetic purity
and quality...”

...usually administered/enforced by a
seed certifying authority...”
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Staff Email :© ICT Service Desk

Contact us-- Feedback Form = Careers -

000

HOME  ABOUTUS RECOMMENDED CROP VARIETIES SERVICES APPLICATION FORMS IMPORT REQUIREMENTS YOUTH CORNER  ONLINE SERVICES

Kenya Plant Health
Inspectorate Service

KEPHIS is
the official
seed
certification
authority

in Kenya
y ) : ' <AL ' - 1iL
Wand Frnta nricac Ndanan amant lnoctitiad
> 1 1
2 Intemaﬂqnal ENytusamitary Cantfreace Muguga - The KEPHIS Plant Quarantine and
Presentations _ ) v
Biesecurity Station®(PQBS) in Muguga plays an

O HIV &AIDS Message jmipoftant roletin plant protection through

] facilitation of safe transfer of plant genetic
() Acts & Regulations . : . :
materials by preventing the introduction of plant

> Work at Kephis pests. diseases and noxious weeds. The station
Kenya Plant Health Inspectorate Service (KEPHIS) S is the centre of excellenc@in germplasim

\») Biosafety

Is the government parastatal whose responsibility 1s exchange and distribution

to assure the quality of agricultural inputs and > Our partners

mrmddiimnn bo memiinmt mdiiaran mnamatl mm s As s s
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Ensuring Good Quality Seed
Role of seed certification

“ Requires that certain minimum quality criteria
In a seed lot are met and made evident for the buyer

< In Kenya, KEPHIS works with seed merchants througk
certain steps to assure good seed quality
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Ensuring Good Quality Seed \

Key events in seed certification

1. Determination of eligibility of varieties

v Only seed. of released/named varieties
Should be multiplied. These are verified through the
"National variety list under KEPHIS”

o —
; O = /
- prg
- —
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Ensu I‘il‘lg Good Qua | ity Seed \/,f
Key events in seed certification

2. Verification of seed source

v Considers that each generation of certified seed
can be traced back to well documented breeder
and basic seed
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Key events in seed certification

3. Field inspection in growers’ fields

Before planting:
v’ Jechnologists review previous history of land e.g.
previous crop in field to minimize contamination
(noxious weeds, seed borne diseases, off-type variety)
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Ensuring Good Quality Seed

T
Key events in seed certification

4. Field inspection in growers’ fields

After planting:
v’ Jechnologists assess off-type plants, other varieties,
weeds, other crop plants, diseases present

...this must be rogued out by
grower before harvest or before flowering
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Ensuring Good Quality Seed ==y,

Key events in seed certification

5. Field inspection in growers’ fields

After planting:
v’ Particularly for cross pollinating crops, technologists
checks distance to other fields, efficiency of
detasseling to avoid unwanted pollen
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Ensuring Good Quality Seed s

Key events in seed certification

6. Sampling

Done by KEPHIS following ISTA rules
v' Seed Testing Laboratory checks for
‘general cleanliness” of seed, germinability etc
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Ensuring Good Quality Seed \/,f
Key events in seed certification

7. Labelling

Done by KEPHIS
v’ Puts certification labels/tags on every containet/bag
verifying that minimum quality standards for a
seed lot have been met
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Ensuring Good Quality Seed e s

Labelling of certified seed is preceded by Seed testing

7. Seed testing lab conducts 5 major tests:

Germinability/Viability
Purity

Vigor

Health

Noxious weed seed
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Ensuring Good Quality Seed
Labelling of certified seed is preceded by Seed testmg

7. Seed testing lab conducts 5 major tests:

“Germinability/Viability

Percent of normal
seedlings produced
by pure seed

v Rolled towel test v Petri dish test v Tetrazolium test
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Ensuring Good Quality Seed
Labelling of certified seed is preceded by Seed testmg

7. Seed testing lab conducts 5 major tests:

= Purity

Done at two levels-
genetic and physical

v Visual v Isozyme analysis v DNA profiling
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Ensuring Good Quality Seed g/
Labelling of certified seed is preceded by Seed testing

7. Seed testing lab conducts 5 major tests:

= Vigor

Determines capacity of seed to
emerge rapidly and uniformly
to normal seedlings

v Accelerated aging v Electrical conductivity
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Labelling of certified seed is preceded by Seed testing

7. Seed testing lab conducts 5 major tests:

» Health

Seed samples examined for
presence of pathogens

v’ Visual inspection v Incubation v Biochemical
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Ensuring Good Quality Seed ‘\/

Labelling of certified seed is preceded by Seed testing

</w’ AN\
1

7. Seed testing lab conducts 5 major tests:

= _Noxious weed seed

Weed species that sooner or
later become aggressive and
difficult to control

v Visual inspection
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Ensuring Good Quality Seed
Seed testing is succeeded by labelling/tagging

A label/tag identifies each class of seed

= White- Breeder seed
= Purple-Basic seed
» Blue-certified seed
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Key events in seed certification

8. Conducting variety control plots

Coordinated by KEPHIS
v’ Plots used to check genetic purity of seed lots
previously certified

v’ Plots used to assess and approve seed for
next generation of seed bulking
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Resoarch Organizatio
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Quality Management
of Breeder, Pre-basic,
and Basic seed

Presenters:

1.Godwin Macharia+ Review of definitions

2. Bernard Otukho- Seed health testing; wheat
3. Manfred Miheso- Virus indexing; sweet potato
4. Patrick Yegon- Sweet potato seed bulking ~
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Definitions; Seed Classes

Breeder seed

“ A class of seed in a seed certification program
that is produced under the supervision of the
plant breeder, originator, or owner of the variety
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Basic seed

“ A class of seed In a seed certification program
that is the last step in the initial seed multiplications
and is intended for production of certified seed
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(KALRO
Definitions; Seed Classes

Certified seed

“ A class of seed that has been certified to conform to
the standards for genetic purity established
or enforced by a seed certifying authority
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Definitions; Seed Classes T

Commercial seed

+ Seed intended for crop production.

Not produced under a seed certification program
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Quality management \K

Best practices

“ Based on OECD rules/schemes depending on species

y; /

—

|

'X_\
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Eirf_' Ear-to-Row Row-to-plot
_ __,r"'"" W\W
== Y, - by
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Plot-to-Block
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Breeder Seed

AN Sad
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| seed Unit Seed Company| e ARG
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Prebasic/Basic Seed

|

Certified Seed (contracting)
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JKENYA PLANT HEALTH INSPECTORATE SERVICE

REF: 10/13

VARIETY MAINTENANCE PLOTS

CROP SP.. XS CAM. ... OSSRV e
MAINTAINER. MEM8 ... Seed... CordDonn]... ReSEanett | DT MeENT
LOCATION. .. EL-Gac ... Davands. . Fafad . EADERES. AT e
, DATE...X?‘T..%N@@&...?@.G.\% ...........................................................................

U STAGE 1 (UEAR-ROWS, JPOD ROWS, IINDIVIDUAL PLANTS)
{1 STAGE 24SINGLE PLOTS APPROX. 10M?)
" STAGE 3 (BULK PLOTS 1-20ACRES)

|
K A I R‘ VARIETY NO. ROWS/PLOTS | NO. REMARKS H
OBSERVED APPROVED i

KengaAgnculmrM&Ln:as!o‘ NTpRo B TT L axCroS - e ATnG W cop MeS oFf Ohtuad WS i
esearch Organization = N =) oo !‘ "; oM ; é ™ i
\N / voshela s Swdaes ane ||
. Figpdhieat I Puy crop & |
‘ O Heanas e 300 are MR ceugd 5
Seed Ur B S b 2T Idero. WL |

Nom g loe VORI e rac e Y
Jyed I

Auror B\osON Qe QSC onSia
oy St B CaNGoaincii o -
0o Cin M STod 5 o avodud oy
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xamples of current commercial cultivars
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Examples of current commercial cultivars
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Thank you

..and
- welcome
to KALRO-
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