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Rozi F1
Type: Single

Fruit description:

« Red, Flat Globe

» Green shoulders

* Good fruit Setting

* Good shelfife

» Delicate taste

» Pleasant aroma

 Ave. fruit wt.: 180-250gr. (5-6 oz.)

Plant description:

« Strong vegetation

* Good coverage

« High yield potential

= 80 days to maturing variety
= 12-15000 plants/ha

Resistance:

* Fol I (HR) *V (HR)

B

Betty F1
Type: Sblr(gle

Fruit description:

« Dark red color with green shoulders
» Flat

* Extra large - Beef type

« Ave. fruit wt_: 180-250gr. (5-6 oz.)

Plant description:
» Good cover

« High vigor

» High yield

» Early

Resistance:

*V (HR) * Fol 1,2 (HR)

[ .
ol - o

Perla F1
Type: Determinate (Bush)

Fruit description:

« A fresh market hybnd

« Dark red color

* Flat Globe

« Average weight: 120-140 gr. (4-5 oz.)
« Good fruit quality

Plant description:

« Strong vegetation

» Good fruit coverage

« High yield potential

« 80 days to maturing variety
« 30-40000 plants/ha

Resistance:

*V (HR) « Fol 1.2 (HR)




Tomato, Hybrids, Cherry

Lycopersicon escufentum

Type: Cherry

Fruit description:

« Yellow cherry, slightly oval

» Muiti-cluster type (about 1kg ea.)
= 3040 fruits/multicluster

» For single packing (10 gr. ea.)

* Dia.: 2.5x3cm. (1-1.5")

* Very sweet with high quality flavor

Plant description:

= Vigorous growth

» Huge continuous production
* 60 days to maturity

» Seed count: 440 seeds/gr.

= Thousand seed weight: 2.3qr.
= 20-25000 plants’ha

Resistance:
- TMV (HR) =V {HR)

Sarina F1l

Type: Cherry

Fruit description:

* Red Cherry

« Vine ripe, over 14-16 fruits/cluster
* Round shape, dia.-2.5cm. (1™)

+ Firm frusts, 10gr. each

* Sweet with high qualicy flavor.

Plant description:

= Vigorous

= Highly productive

= 60 days to maturity

« Seed count: 450 seedsigr

« Thousand seed weight 2.2 gr.
« 20-25000 plantsiha

Resistance:

« TYLCV (HR) «V (HR)

= N (HR) « TMV (HR)

« Foll {HR) « TSWV(SWS35) (HR)
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egev Fl
Type: Blocky

Fruit description:
+ Excellent red color
» Large fruit size
« Good sheliife

Plant description:
» \Vigorous open plant with short nodes
+ High continuous yield potential

Resistance:
« PMMV: 0, 1, 2, 3(L4) (HR)
« PMT (HR) «TSWV (IR)

Atos F1l
Type: Blocky

Fruit description:
+ Dark red color
» Large fruit size

Plant description:
« Vigorous open plant with short nodes
» High continuous yield potential

Resistance:
« PMMV: 0, 1, 2 3(L4) (HR)
« TSWV (IR)

Madonna F1
Type: Blocky

HEC

Fruit description:
+ Pale yellow color
» Medium fruit size

Plant description:

» Vigorous growth

» Good leaf coverage

* High continuous yield potential

Resistance:
« PMMV:0, 1,2(L3) (HR) *TSWV (IR)




Paprik @O

Type: Red Paprika

Fruit description:

* Red color turns dark red when dry
« High uniformity

« Size: 12x3cm. (4.5-1.2")

* Shape: Narrow cone

Plant description:

* Hardy and vigorous

« Very productive

* For open field production

» Direct sowing or fransplants
* 90 days to ripening

» 120-150 days to dry

« Ave. seed /gr: 126

+ 35,000-40,000 piants/ha

Reports from trials in major

paprika production areas:

* Small narrow cone fruit with small
seed cavity

« Easy to dry

« Little rain-spot damage

4
Dulce
Type: Comno Di Toro
Fruit description:
» Sweet taste cone pepper
* Used for fresh roasting or stuffing
* Size: 20-25¢m. (8-10”) long
4-5cm. (1.5-2") wide at shoulders

» Curved, tapering shape
» Color: green to yellow/orange or deep red

Plant description:

» Hardy & vigorous bushy plant

» Semi-determinate growing habit

* Heights: 60-80cm. (24-307)

» High yielding long continuous
production

= Annual flowering in temperate
climates

» Days to maturity: 75-85 days

* For Open field and Greenhouse
production

*» Ave. seed /gr.: 165

» Thousand seed weight: 6 gr.

» 3540,000 plants/ha

Salsa
Type: Sweet Pimiento

Fruit description:

» Short cone shape

» Dark green tumns to glossy red

* Size: 6-8cm. (2-3")

* Thick=walled with sweet tasty flesh
« For fresh salads, roasting or salsa.

Plant description:

« Hardy & vigorous bushy plant

* Height: 45-60cm. (18-24")

« Semi-determinate growing habit.

* Productive with high yield potential
«» Long continuous uniform crop

* For open field, Greenhouse and containers
* 75 Days to maturity

* Ave. seed /gr.- 50

» Thousand seed weight: 6.6qgr.

+ 35-40,000 plants’ha




Raam
Type: Early Jalapeno

Fruit description:

« Color:Dark gesnturnsred &
maturity

* Size: 6x3cm. (3x1.5™)

* Cyfindncal cone-shape fruits with
thick juicy walls

» Medium, SHU 4-5.000 units

* Usually eaten green, Excellent in salsa,
stuffed or pickled

+ VVery high uniformity

Plant description:

» Hardy compact plant

* Medium size 50x50cm, (20x20™)

* Determinate growing habit

* Very heavy yielding over long season
» Freshly picked when dark green

« Early 60 days green, 75 days red ripe,
* Easy to grow

* 35-40,000 plants/ha

Buda @S

Type: Hungarian Hot Wax

Fruit description:

« Sightly curved cone fruit with thick
juicy walls.

* 15em. (6") long X 2.5¢m. (1) wide

« Initial color has light green, waxy shine.

« It tums into yellow, orange & red
when ripe

« Mild, SHU 2,500 units

* Used in fresh salads, roasting, stuffing
or pickled.

Plant description:

« Vigorous bushy plant

* Mainly for open field production
* Size: 40x40cm. (16x16")

* Extremely productive

» Long continuous yield

« Days to maturity: 75-80 days

« Ave. number of seeds/gr.. 170

* Thousand seed Weight 6qgr.

« 35-40,000 plants/ha

Type: Ring-O-Fire; Cayenne

Fruit description:

» Color:Green turns to dark red
at maturity

* Size: 10-15¢cm. (4-67) long x |.5cm.
(0.5") wide

» Shape: long, thin, tapered, twisted

» Very hot, SHU 30-50,000 units

* Usage: Dry for pepper flakes, fresh for
salsa or salads

+ High uniformity

Plant description:

» Hardy & vigorous bushy plant

* 50-60cm. (18-24") high;
50cm. (18”) wide

* 75-85 days to mature

» Long continuous uniform production

+ Extremely productive easy to
grow plant

* For open field production

» Ave. number of seeds/gr.: 200

* Thousand seed weight: 4qr.




Michal F1
Type: Classic

Fruit description:

» Dark black shiny skin

+» Uniform fruit shape

* Parthenocarpic fruit set, with few
seeds

» Firm with good shelf-life

= Very tasty

Plant description:

» Hardy with strong & vigorous
vegetation

* \ery productive

» Early, 60-70 days from planting to
harvest

* Adapted for year-round production
(greenhouse or open fiek)

» Good performance aganst Botrytis

@8

Piccolo F1
Type: Pickling

Fruit description:

« Glossy striped type

» Purple and white stripes

* Oval shape

* Ave. size: 8x10cm. (3x4™)

« Firm with good sheif-life

* Great for stuffing & pickling

Plant description:

» 60-70 days from planting to harvest

» Vigorous growth habit

« High continucus production

» Partenocarpic fruit set

» Adapted for year round production

* Open field or greenhouse production
* 236 seed/gr.

» Thousand seed weight: 4.2 gr.

« 120,000 plants/ha




Bianca @e®
Type: Snowy; Open pollinated

Fruit description:

» lvory color with gresn calyx
» Elongated: 18X6 (7X2.5")

* Firm and meaty texture

* Delicate sweet flavor

Plant description:

* Hardy with vigorous vegetation

* Mainly for open field production

* Plant height: 50-60cm. (20-25")

+ 60-70 days from planting to harvest

* High continuous yield

» Ave. seed count: 270/gr. (7540/0z.)

» Thousand seed weight: 4 gr. (0.1410z.)
+ 20-30,000 plants/ha

Rosa Bianca (G0

Type: Open pollinated

Fruit description:
+ Rosy pink fruit with green calyx
» Unique color and shape
* Size: 10-15 X 8-8cm.

(4-6 X 2.5-3")
» Mild, creamy taste, meaty texture
* Perfect for stuffing

Plant description:

* Height: 55-75¢m. (21-30")

* 75-80 days from planting to harvest

+ 12,000 plantstha

« High yield in temperate zones

» Ave. seeds per gr.: 270 (7540 sloz.)

* Thousand seed weight: 4 gr. (0.15 0z)

Black Beaut
Type: OP; Most Popular variety

Fruit description:
« Glossy purple/black color, lobed shape
» Sze: |5-20cm. (6-8") long
10-12cm. (4-5") dia.
« Tasty rich flaver
« Popular for cooking, fried or stufied

Plant description:

* Plant Height: 55-75¢m. (21-30")

+ 80 days from planting to harvest

+ High continuous production, Easy fo pick
+ Adapted for year-round production

+ 12,000 plants/ha

» Ave. seeds/gr.: 270 (7600s/0z.)

* Thousand seed wi.: 3.7¢r. (0.130z.)
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Type: Greenhouse; Beit-Alpha;

Autumn, Winter, Spnng

Fruit description:
» Uniform fruit size
* Fruit of top quality

« 18-20cm. long; Dia.: 25-35mm.

» Dark color
= Smooth skin

= 1-2 Fruits per node

Resistance:
« PM (IR)

« CVYV (IR)

RO
Type: Greenhouse; Beit-Alpha;
Autumn, Winter, Spring

Fruit description:

» Uniform fruit size

* Fruit of top quality

* 16-18cm. long; Dia.: 25-35mm.
» Dark color

» Smooth skin

* 1-2 Fruits per node

Resistance:

« PM (IR) « CVYV (IR)

Eve F1 Fee
Type: Greenhouse; Beit-Alpha;
Autumn, Winter, Spring

Fruit description:

« Dark green, smooth skin

« Excellent taste

* 1-2 fruits/ node

» Early maturing 45-50 days

* 16-18cm. (6-7") long, Dia 2.5cm. (1™)
« Ave. 40 seeds/ gr. {1120 seeds/ 0z.)

« Thousand seed weight: 25gr. (10z.)

Resistance:

«PM (IR) « CVYV (IR)

Green 18 F1 3

FES
Type: Open Field; American Slicer

Fruit description:

« Straight dark green fruit with spines

« High uniformity, excellent taste

* Size: 20-22cm. (8-9")

* Female flowers, Needs 10% pollinator
« Early, 55-60 days

« Ave. 40 seeds/gr (1120 seedsloz.)

« Thousand seed weight: 25 gr. (1 oz.)

Resistance:
* CMV (IR)

* PM (IR)
«DM (IR)
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Sivan F1
Type: Cantaloupe/Charantais

Fruit description:

» Good fruit setting, round uniform
shape

« Strongly netted ribbed skin

* Small seed cavity

» Fragrant & Sweet Orange Flesh

» Average Wt.: 1-1.2 Kg.(2-25 Ib.)

Plant description:

+ Days to Maturity: 75-80 days

* Hardy & Vigorous

* Good Leaf Cover

» Greenhouse (Trialling & Open Field).
» Suitable for year round production

* High yield potential: 45-55 Ton/ ha.

» 20,000-28,000 plants/ha

Resistances:
+ PMT (IR)
* Fom (IR)

Type: Galia

Fruit description:

« Size: 1-1.5 kg. (in early crop)

« Very good fruit setting

* Round Uniform Shape

* Good Netting

« Light Green Flesh, Small Seed Cavity
» Very Good Shelf-Life

*HighTS.S

« Aromatic

Plant description:
* Vigorous

« Production: Bush growth in greenhouse,

walking-in tunnel and low tunnel.
« Suitable for year-round Production
* 80-90 days early maturing variety,
« 10,000-12,000 plants/ha

Resistances:
« MNSV (HR)
* Fom 0,1,2 (HR)

* PMT (IR)

Rona F
Type: Galia

Fruit description:

« Sze: 1.5-2.5kg.

*» Round Uniform Shape
+ Good Netting

* Light Green Flesh

» Small Seed Cavity

* Good Shelf-Life

*High 7SS

» Aromatic

Plant description:

« Vigorous

» Production: Open-Field

» 80-90 days matunng variety,
* 10,000-15,000 plants/ha

Resistances:
* Fom 0,12 (HR)
* PMT (IR)

136G




Watermelon breeding

Y | The organic breeding in watermelon
program consists mainly of -

* Mid-size fruit (3-5Kg. (7-11lb.)

* Red flesh and green rind with dark
green stripes (Tiger stripe)

» Experimental varieties, seedless
(Triploid) and with seeds (Diploid),
being tested in Murcia and Almeria
(Spain).

* New vaneties for semi-commercial
plots will be available in the year 2012.

Diploid F1 8@ | Triploid F1 3G
Type: Tiger Stripe; With seeds Type: Tiger Stripe; Seedless

Fruit description: Fruit description: Plant Description:
+ Qval shape » Round-to-oval shape * Open field growth and under cover
» Tiger-stripe rind pattern with » Tiger-stripe rind pattern with medium | » Suitable for early
green background green background spring-summer production
* Red flesh * Red flesh
+ Average weight: 3-5Kq. » Average weight: 3-5Kg.




Primadonna @e

Type: Iceberg

Head description:

« Medium with crisp head

» Weight: 800-9004gr. (2lbs)

* Pre packer type with good density
* Size: 20-30em, (8-12")

* Light green, flat type

* Crunch and crisp

Plant description

« Year round production

« Good tolerence to tipbum and heat
* Does well in cool temperatures.

* Indoor and open field preduction

» 80-90 Days to maturity

Resistance:
+ LMV tested

Migdal
Type: Romaine/ Cos Plain Leaf

Head description:

+» Sweet and crisp

» Medium (0.8-1Kg.-1.5-2lb.)
* Light green color

* Very high uniformity

Plant description:

+ Adapted to indoor & outdoor production
+ Relatively slow bolting

» 50-55 days to maturity

« 70,000-90,000 plants/na

* 1183 seed/ gr. (33,000 seed/ 0z.)

» Thousand seed weight: 1gr. (1/280z.)

Resistance:
« LMV tested

Tari Green
Type: Curled leaf

Head description:
« Medium size

» Green curled leaf

« Tasty and crisp

* High head uniformity

Plant description:
« 30-40 days to maturity

Resistance:
« LMV tested




: s : "a
Gilaad ary) 2@ | Gloria
Type: Plain Leaf, Romaine Type: Double Curled Leaf;

Red Lola Rosa

Head description:
» Glossy deep dark red Head description:
» Full size head: 1-1.5Kg.(2-31b.) » Dark red
» Excellent eating quality * 53 Days
* Sweet and Crisp * Darker in the cool season
» Romaine-shaped leaf
» High uniformity Resistance:

* LMV tested
Plant description:
» Adapted to indoor & out door

production

+ 50-55 days from planting to harvest
» 70,000-90,000 plants/ha

Resistance:
*LMVtested +H (IR)
* TB (IR) * BO (IR)

Type: Red Salad Bowl; Oak-Leaf

Head description:

» Red & green curied oak leaf
» Big head: 1-1.2Kg (2-3Ib.)

* Darker in the cool season

* Not sensitive to tip bum

Resistance:
* LMV tested
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Plant Reproductive Biology

What is it?
Study of sexual and asexual reproduction
Pollination mechanisms
Gene flow
Genetic variation
Propagule dispersal
Why study it?
Insight into adaptive significance & homology of systematic
characters
Insight into delimitation of species and subspecies.



Function of flower

 To attract pollinators with colorful petals, scent,
nectar and pollen

___—anther

/7 filament

stamen

~ petal

\ sepal

receptacle

perianth

N

peduncle



Overview of floral organs

Flower Structure

stigma

pollen

anther
I{Mmen
filament

receptacle




Reproductive floral organs: female

Carpel or pistil — female reproductive organs; contains:
Stigma — Is where pollen sticks to
Style — is the long tube that connects stigma to ovary

Ovary — enlarged structure at the base of carpel/pistil
where the ovules are located; it will become the fruit.

Ovules — contains female e
gametophyte, becomes |
the seed | [ swe carpel
Plants have style! | > or
K pistil
ovary

h&



Reproductive floral organs: male

Stamen — male floral organ, consists of:

Anther — part of the stamen that produces pollen
Filament — stalk-like structure that holds anther
Pollen — immature male gametophyte

el Vodopich, Botany Visual Resource Library @ 1998

Randy Moore, Dennis Clark, Darrs

Poll
Stamen "

Microsporangium
P 9 Anther

Filament



Sexu a| The stamen is the male part of the flower

pal’tS ggg:?mssa 1’ri:]u:mlierr grains
of a EDD
carpel
flower anther
-
filament

&

The carpel is the female part of the flower

stamen

petal _
stigma
sepal
style
ovule
egg cell @ avary

little hole




Pollination and Fertilization

 For pollen sperm to successfully fertilize the
egg, there must be pollination: a method to get
the pollen from the male anther to the stigma.

» Pollen sticks to the stigma, starts growing a
pollen tube

 Fertilization begins when
tube begins to grow
toward the egg

-

)

o




Double Fertilization

* Double fertilization occurs: One sperm nucleus
(1n) fertilizes the egg, producing a zygote (2n) -
which becomes the plant embryo inside the seed

 Another sperm nucleus fuses with the polar nuclel,
resulting in a triploid endosperm (3n)

» Endosperm is a source of food for the young
embryo.

Cross Section of a Wheat Seed E

Endosperm

;‘3%’6 ,:,-.,'- X/ ;"":-:.“
=]

Embryo
(germ)




POLLINATION

« What is pollination?
— To reproduce sexually, you need to fuse a male sex cell
(gamete) with a female sex cell (gamete).

— The male gamete must be brought to the female gamete.
In animals, there Is the mating process.

— How about for plants? They can’t move from place to
place!

— They need an external agent and since it is the male
gametes which are contained in the pollen grains that
gets transferred , the process of transferring the pollen
grains from the male part of the flower to the female
part is known as pollination.

— Pollination must occur before fertilisation can occur.

32



Pollination Mechanisms

INSECT (entomophily) nectar
g guide
Sh

N -
: /7

-~

v

Bees (melittophily/hymenopterophyly
fls. showy, colorful, fragrant, with:
nectar guides
landing platforms

landing
platform
N

Butterflies (psychophily):
fls showy, colorful, fragrant
Nno nectar guides
long tubes or spurs




Pollination Mechanisms

Moths (phalaenophily):
large, white, fragrant
Nno nectar guides
usually tubes or sp |




Pollination Mechanisms

Flies (sapromyiophily)
maroon / brown in color
foul smelling (like rotting fles




Pollination Mechanisms

e

Birds (ornithophily):
red (often, not always)
tubular (often)



Bats (cheiropterophily):
nocturnal anthesis
large, colorful or white
produce copious nectar or pol



Pollination Mechanisms

wind (anemophily):
flowers small, numerous, often unisexual
perianth absent or non-showy
flowers often produced in mass




Pollination Mechanisms

Water (hydrophily):

male
flowers



Pollination

« Pollination is the transfer of pollen grains
from the anther to the stigma of a flower.

— The pollen grains can be transferred within the
same flower.

stigma \\

Ra |
(@ » pollen grains
\  from anther



Self-pollination occurs when pollen falls from the
anther onto the stigma of the same flower

« Self-pollination is
not desirable as it
reduces variation




Pollination

« Pollination is the transfer of pollen grains
from the anther to the stigma of a flower.

— The pollen grains can also be transferred from
one flower to another.




Pollination is the transfer of pollen from the anther
to the stigma

* This is an example of cross-pollination as the
pollen travels from one flower to a different flower.
This is desirable in plants as it promotes variation.



Self-pollination vs
Cross-pollination

Stigma
tig




Self-Pollination vs Cross Pollination

« SELF-POLLINATION e CROSS-POLLINATION
— Pollen grains falling on the — Pollen grains falling on the
stigma of the same flower stigma of another flower of

or of a different flower but
of the same plant

— less adaptable to changes in

the same kind but on a
different plant

the environment. — offspring has more variety.
— Analogy : Marrying within —> Genetic variation.
same family

— Offspring inherit traits from
both parents - can be good,
but can be a bad thing too!
E.g. genetic defect, disease,
etc.

— If parent plant has a genetic
disease, it will be passed on
to offspring.

45



% Self pollination is the phenomenon in which
pollen grains are transferred from anthers to
stigma of the same flower or another flower of
same plant.

% Self pollinated species are naturally inbred and
tend to be homozygous.




Crossing

AA x aa

Homozygosity

\

T 4—2 4«2 4—F 4— 7 €«

F2 AA (25)

—

//
/

@) e 50.00 %

F3 AA(25)  AA(125) 25) s (12.5)  aa (25) @ — 7500 %

F4 aA (3’?-5? AA {6-25}‘/ (125) o {;‘ aa (37.50) el 87 50 %
F5 AA {43.?i}/ AA (3.125) (&25)\‘ aa {3}&& (43.75) w93 75 O,
Fé6 AA (46.875)  AA (1.562) Az (3.125) aa (1.5>‘ aa (46875 — 96.87 %



1. éleistogamy )

~- This mechanism prevents foreign pollens to reach the
stigma of tflower. In this case flowers never open.

~ Examples — Some varieties of wheat, barley and oat,
some grasses, eftc.

(2. Chasmogamy)

~ Flowers will be opened after the completion of
pollination.

~ Example —rice



(3. Hidden Stamen and Stigme

~- Some floral organs do the job to hide or cover the
reproductive organs, to avoid cross-pollination.

~ Examples — legumes like pea, black gram,
mung bean, soybean.

(4. Anther position)

~ Stigmas remain densely and closely surrounded by
anthers.

~ Example — tomato



CS. Homogamy )

~ Anthers and stigma of a flower mature at the
same time




only ~ 4% of flowering plant species are dioecious — so how do they
avoid inbreeding depression?

Means of Promoting Outcrossing

1) Spatial and temporal differences between flowers and stamen/pollen

-Heteromorphic flowers
-Dichogamy (timing)
-Protogyny
-Protandry
2) Self-incompatibility genes
Gametophytic and sporophytic
3) Sexual expression

Monoecy and Dioecy




HETEROMORPHIC FIOWERS

Darwin, C. 1893. The different
forms of flowers on plants of the
same species. New York, D.




Dichogamy I

Protandry

1st day flower,
anthers shedding
pollen, stigmas
not receptive

G

2nd day flower,
anthers no longer
shedding pollen,
stigmas now
receptive

® K. R. Robertson
llinois Natural History Survey



Dichogamy II

Protogyny — extremely obvious here, stigma out before the flower even opens




Incompatible and compatible pollinations in Senecio squalidus. Squash preparations of
stigmas stained with aniline blue and viewed under UV light. (A,B) Incompatible
pollination; pollen tube (arrow) blocked from entering papillae (P). (C) Compatible
pollination; pollen tubes penetrating stigma tissue. (D) Compatible pollen tube
growing through transmitting tissue (arrow). Scale bars = 0-25 um.



GAMETOPHYTIC SELF-INCOMPATIBILITY
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Stylar tissue
Is
S$11S;




Gametophytic incompatibility
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- Phenotypic expressuons of MS

* Absence, atrophy or
malformation of androecium

* Lack of normal anther sac or
anther tissues

* Inability of the pollen to mature
or to be released from anther sac

* Inability to develop normal
microspores or pollen

PB 406A3 PB 406A3

-




Genetic Male Sterility

* Ordinarily governed
by single recessive
gene but sometimes
by dominant genes
e.g. Safflower

» Alleles arise
spontaneously by
mutation or may be
artificially induced
by use of mutagens

* MSx MF =MF in F1

while a ratio of
3(MF):1(MS) in F2

—

INHERITANCE OF GENETIC MALE

STERILITY
parents :‘n: .T,.s 1 % .".‘.E ...',‘.'.'.s
F1 o
}
F2 1 Ms Ms, 2Ms ms, 1msms
Male fertile Male stecde




CYTOPLASMIC MALE STERILITY

—

Cytoplasmic sterile nuclear gene non restorer

Cytoplasmic fertile nuclear gene non restorer

Male sterile Male fertile Male sterile




CYTOPLASMIC - GENETIC MALE STERLITY
Male fertile
Male fertile

<

Male fertile




Heterosis
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Total fruit yield (kg)
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TRENDS in Genetics




, ) Plant introduction

e IOy ™y



{ Selection J

» Pure line selection

» Mass selection




[ Hybridization ]

» Pedigree selection
» Bulk population breeding
» Single seed descent

» Back cross breeding







© Mass selection is often described as the
oldest method of breeding self pollinated
plant species.

© Mass selection is an example of selection
from a biologically variable population.

© Selection is based on plant phenotype.



™

ering

7 Purify a mixed population with di

phenotypes

¢ Develop a new cultivar by improving the
average performance of the population




‘ Select and bulk seed of
J"JI JJJJJ desired plants or rogue out
undesired plants and bulk

Source population

1

‘ I I ‘ I ‘ = -~ Plant replicated trials l

Release best performer




i3 It is a rapid and simple method.

i3 It is an inexpensive to conduct.

i0 The cultivar is phenotypically fairly
uniform.




%7 Without progeny testing, heterozygotes will
segregate 1n the next generation.

%7 Phenotypic uniformity is less than in
cultivars produced by pure-line selection.







> Pure line selection is a procedure for isolating
pure line(s) from a mixed population.

" Genetic improvement using pure line breeding
1s limaited to the 1solation of the best genotypes
present 1n the mixed population.



Year 1

Year 2

Years 3-5

Year &

Years 7-10

Number
of plants

1,000

200

25-50

15

10

Action

Obtain variable population
space plant; select superior
plants

Plant progeny rows of
superior plants; compare

Select plants from
superor rows to advance

Preliminary yield trials

Advanced yield tnal

Release




%7 The purity of the cultivar may be altered
through admixture, natural crossing with other
cultivars, and mutations.

%7 The cultivar has a narrow genetic base and
hence 1s susceptible to devastation from
adverse environmental factors.

% The method promotes genetic erosion.







Pedigree selection 1s a widely used method
of breeding self pollinated species.

In this method superior types are selected 1n
successive segregation, and a record 1s

maintained of all parent-progeny re]

ationship.

Individual plant selection continuec

11l the

progeny become virtually homozygous, and

no phenotypic segregation.



» Essentially a plant to row system 1s used
to develop pure lines.

» This method and 1ts variants require a lot
of record keeping.




q Generalized steps in breeding by pedigree selection

Year |

Year 2

Year 3

Year 4

Year 5

Years 6-7

Year 8

Years 9-11

Generation

PxXP;

Fy Rj

?

F

l"‘!‘Fm

‘

; |||I|jl}ll
F IILIX\IH | I

en TTTTTTTIT
JODDm

Number
of plants

50-100

2,000-5,000

00

25-50

5-10

Action
Select parents and cross

Bulk seed; space plant for
higher yield

Space plant for easy
visual selection

Select and plant in spaced rows

Idenuty supenor rows; select 3-5
plants to establish family in progeny
rows

Establish family progeny rows;
select individual plants to advance
each generanon

Conduct preliminary yield wnials;
select individual plants to advance

Conduct advanced yield tnals with
more replications and over locations
and years

Cultvar release




EJ Inferior types are discarded in the individual
plant phase and before strain testing.

E0 This is an effective method for selecting
super1or lines from among segregating plants.

i0 A high degree of genetic purity is produced in
the cultivar.



%7 Record keeping is slow, tedious, time
consuming, and expensive.

%7 This method can’t be used in environments
where genotypic variation of interest 1s not
eXpress.






The bulk method applies pure-line theory to
segregating populations to develop pure-line
cultivars.

The bulk method of breeding ditfers from the

pedigree method primarily in the handling of
generations following hybridization.




The rationale for delaying artificial selection 1s
to allow natural selection pressure to eliminate
or reduce the productivity of less fit genotypes
in the population.

Seeds harvested 1n the I, through F.
generations are bulked without selection.



e

Generalized steps in breeding by bulk selection

|

Year 1

Year 2

Year 3

Year 4

Year 5

Year 6

Year 7

Year 8

Years 9-11

Gencration

Ey

F E_Fll'.'l

| L

.
.

.
/l HEE

MNumber

of plants

50-100

2,000-3,000

2,000-3.000

2,000-3,000

3,000-5,000

200-500

30-50

Action

Bulk and space plant F,

Bulk and plant at
commercial seeding rare

Bulk and plant at
commercial seeding rate

Bulk and plant at
commercial sceding rate

Space plant; select
superior plants

Select and establish family
rows from plants or heads

Conduct preliminary
yicld crials

Conducr advanced vield
trials

Cultivar release



B0 It is less labor intensive and less expensive in early
generations.

10 Natural selection may increase frequency of desirable
genotypes by the end of the bulking period.

iJ Bulk breeding allows large amounts of segregating
materials to be handled.

i The cultivar developed would be adapted to the
environment, having been derived from material that
had gone through years of natural selection.




%7 Environmental changes from season to season so
adaptive advantages shift

%° Final genotypes may be able to withstand
environmental stress, but may not be highest
yielding.

%7 Not useful in selecting plant types at a competitive
disadvantage (dwart types).






© Single seed descent is a modification of bulk method.

© This is the classic procedure of having a single seed
from each plant, bulking the individual seeds, and
planting out the next generation.

© With this procedure one or two seeds are collected from
each F, plant and then bulk to grow F; generation.



@

The most superior line is increased in the F,
and F,, as a new cultivar

=
Q‘_ Generalized steps in breeding by bulk selection
Number [

Generation of plants ‘ ACtiOll |
Year 1 I=T, ' "J
Vear 3 ‘ 0100 Grow F; plants and harvest all F,

! seeds per plant.
Vear 3 Fa 2,000-3.000  Grow F, population, harvest one seed per plant
Vear 4 E, 2000 3000 Grow Fj population. harvest one seed per plant
Year 5 Fs 2.000-3.000  Grow F, population, harvest one seed per plant
Year 6 Fs - 3.000-5.000 SPace-plant to grow Fj. select best single plants
Year 7 E, "l "I I“ ”l 200-500 Grow F; derived plant rows in the F, generation
/) a] v

fers —F ﬁ] A0 Yield trial in F;-Fy,
Years9-11  FiFy, 10



i3 It is an easy and rapid way to attain
homozygosity.

IJ Small spaces are required in early
generations to grow the selections.

15 The duration of the breeding program can be
reduced by several years by using single
seed descent.



E” Natural selection has no effect.

%7 An inability of seed to germinate or a plant to
set seed may prohibit every F, plant from
being represented 1n the subsequent
population.

K7 Selecting a single seed per plant runs the risks
of losing desirable genes.






=

@ Steps in breeding a dominant trait by the backcross method?

Original Cross  Disease Resistant Cultivar x  Adapted Cultivar A

RR rr Resistant cultivar ~ Adapted cultivar
B « ]
1st Backcross F 1 X Cultivar A
Rr r
50% genes from A Fl .: X E
2nd Backcross BC X Cultivar A
1 ——
75% genes from A
3rd Backcross 802 X Cultivar A BC
) = : 1 x
87.5% genes from A
4th Backcross 803 X Cultivar A BC E % pr—
rr g 3 SE—
93.75% genes from A
BC
4

r
96.875 % genes from A

Self Rr plants from BC g0
obtain plants homozygous
for RR

1RR:2Rr:Arr




Inbreeding

HFananvinoninment

g

DALY




Inbreeding depression in white clover (non-inbred on left,

inbred on right)



The plant at the far left is non-inbred, the plant second from left
was produced by one generation of self-pollination, and the two
plants on the right were produced by two generations of self-
pollination.






B73 ear (left), B73 x Mo17 hybrid ear (middle), and Mo17 ear (right)



Crosses types in cross pollinated plants

Inbreeding
Top cross
Polycross

Diallel cross



Breeding Methods in Cross-Pollinated Crops

» Mass Selection
* Recurrent Selection
* Reciprocal Recurrent Selection

» Synthetic Cultivars
* Hybrids




Breeding Methods in Cross-Pollinated Crops

* Mass Selection
* Same form as with self-pollinated crops

essentially a form of maternal selection since no pollination
control

» select desirable plants

* bulk seed

* repeat cycle
» with strict selection breeder will reduce popul. Size
* slow genetic gain since lack pollination control

» must be able to ID superior phenotypes




» Recurrent Selection (Cycle 1)

Year
X X X X X X X X X X
X X X X X X X X X X
X X X X X X X X X X
X = selfed; x = selected at maturity (superior performing plant)

N

Year 2: Plant in an intercross block and
allow mtermating to re-establish HWE




* Recurrent Selection (Cycle 2)

Year 3
X X X X X X X X X
X X X X X X X X X
X | X X | X | X | X | X | X | X
x = selfed; x = selected at maturity (superior performing plant)

Year 4: Plant in an intercross block and
allow intermating to re-establish HWE




» Recurrent Selection (Cycle n of continuing cycles)

Year n
X X X X X X X X
X X X X X X X X
X X | X| X| X| X| X| X
X = selfed; x = selected to 1nitiate mbred line development;

MAY self and cross with a tester.

Year nt1: Plant in an intercross block and
allow intermating to re-establish HWE

AND performance test hybrids







Rank Area

O O N Oy 1 A W N =

—
o

11 Mexico

12 Russian Federation
13 Ukraine

14 Nigeria

15 Tunisia

16 Portugal

17 Morocco

18 Greece

19 Syrian Arab Republic
20 Iraq

Production (Int $1000)

17952256
6218283

4665634
3456461
2995412
2522015
2198987
1632234
1356850
955322
900180
813258
780371
556071
474520
460240
456843
432352
426842
391567

Flag

*

*

Production (MT)

48576853
16826000

12624700
11003400
8105260
6824300
5950220
4416650
3821490
2585000
2435790
2200590
2111600
1504670
1284000
1245360
1236170
1169900
1154990
1059540



2000

Rank Area

1 China
2 United States of America
3 Turkey
4 ltaly
5 India
6 Egypt
7 Spain
8 Iran (Islamic Republic of)
9 Brazil
10 Mexico
11 Greece
12 Russian Federation
13 Nigeria
14 Chile
15 Ukraine
16 Portugal
17 Morocco
18 Iraq
19 Uzbekistan
20 Tunisia

Production (Int $1000)
8250431
4664747
2792610
2785810
2745860
2507728
1299508
1179278
1102350

985361
770540
622752
465942
437933
416313
373141
372853
365498
358477
351085

Flag

s

*

Production (MT)
22324771

12622300
8890000
7538100
7430000
6785640
3766330

3191000
2982840
2666280
2085000
1685100
1260790
1185000
1126500
1009680
1008900

989000

970000

950000



1990

Rank Area
1 United States of America
2 China
3 USSR
4 Turkey
5 ltaly
6 India
7 Egypt
8 Spain
9 Brazil

10 Mexico
11 Greece
12 Iran (Islamic Republic of)
13 Portugal
14 Morocco
15 Bulgaria
16 France
17 Romania
18 Japan

19 Iraq

20 Argentina

Production (Int $1000)

4038225
2867084
2661969
1884683
2021171
1701269
1564674
1112498
835536
797485
681476
591302
371411
322199
312681
309775
300662
283492
266640
260173

Flag
*
£
FY

E

Production (MT)

10927000
7758020
7203000
6000000
5469070
4603450
4233840
3160300
2260870
2157910
1844000
1600000
1005000

871836
846081
838220
813561
767100
721500
704000



Anatomy of the Tomato

Determinate
tomato

STRONG
DETERMINATE

Tormingl buds set fnat and
stop stem growth The plant |y
seif-pping and se'com
noeds staking

SMALL DETERMINATE

Al thp biogsoms and
frult develop on & pant
at about the same hme
Harvost ime s short
only & weok 1 len days
for s0me vanetes

The bud of an indetorminale 1Omas part
does sof frul It Rlways DrOcUCES \0aves

ang mate slem Hom e growing 10

The ving can grow ngefntey ¢ not kéeo
Dy frodt in the o

Algo 1he biossoms and iyt coveip
progressvely 85 the vine Qrows. 0
fomaions i all $1a0es of geveopment
may ba 0n the ving &l one tme ana the
hatvest may last 1or several montns



Necessities of the processor, growers and consumers and some associated
breedina obiectives in tomato for processing

Requests

Frocessor

Breeding objectives

High %% usable fruits

Fruut firminess, resistance o cracking
Ripe conservation capacity
Resistance to diseases

Good fohiar cover

High factory vield for each type of
processed product: paste, peeled
(canned whole, sliced. crushed. halved.
blended). ketchup and sauces, juices
and soups, dehydrated

Soluble solid content. viscosity. pectins,
LUniform shape and size
Soluble solids, acidity. dry matter

Flexibility in factory timing: early
start-1p . main season, late season

Early maturity. cold ability, heat set
ability. disease resistance

Crrower

High vield

Adequate number of fruirs and  froir
weirght

Low production costs: low pesticide
use, easy handling of plant

Fesistance to pests and diseases, adequate
growth habit and branching of the plants,
varieties adapted to mechanical harvest

Flexibility: diverse cultivation cvcles
and periods. vaneties with multiple uses

Early and late vareties. varieties with
multiple uses

Consuner

Wutntional value

Increase in vitamin content, energeric
value

Culinary appeal: colour, texture,
flavour

Increase in carotenoid content, especially
lveopene, soluble solids content
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Research organism

The main attributes of the tomato as an ideal research
organism are:

1. Short life cycle (65 to 75 days seed to seed )

2. Self pollinates but it is easy to hybridize (easy
to emasculate, collect and store pollen)

3. Many seeds per plant.

4, l_arge, recognizable chromosomes .

5. Good array of wild relatives, 8 species.




Lycopersicon's travel
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Wild relatives In tomato

Classically,

The Lycopersicon species are divided into two major
subgenus according to fruit color

subgenus Eulycopersicorfor. red-fruited ssp.
subgenus: Eriopersicon for. green-fruited ssp.

These are also classified by their hybridization affinity
to cultivated tomato into two main complexes

Esculentum complex
Peruvianum complex




-

The Lycopersicon species

A. RECTTUITED SPECIES  EUIY/COPErSICOr

L. esculentum ¢’
L. esculentum var cerasiforme i cd Ciicrry SC

L. pimpinellifolium <
L. cheesmanii form typicum '
L. cheesmanii form minor ¢




-

The Lycopersicon species

- Green fruited species E//opersicor

L. peruvianum , r:cc glandulosum, dentatum </
L. chilense </

L. hirsutum form typicum </

L. hirsutum form glabratum <<

L. parviflorum sc
L. chimielewskii <




The Species of the Genus Lycopersicon

Somatic Reproductive
Species Common name chromosome number features”

. esculentum Common tomato 24 SP
. pimpinellifolium Currant tomato 24 SP+CP
. cheesmanii Wild species 24 SP
. parviflorum Wild species 24 SP

.. Chmielewskii Wild species 24 CP
.. pennellii Wild species 24 SI
.. hirsutum Wild species 24 SE. S
.. Chilense Wild species 24 Sl
.. peruvianum Wild species 24 SI

———————————————————————————————————————————————————————

bSP, self-pollinated; CP, cross-pollinated; SF, self-fertile; and SI, self-incompatible.




Characteristics of interest of wild tomato relatives
In tomato breeding

Species

Characteristic of interest

S. lveopersicum var. cerasiforme L.

Tolerance to humidity, resistance to fungi
and root rot

S. cheesmaniae L.

Tolerance to salinity, jointless gene and
thick pericarp

S. pimpinellifolium L.

Colour, characteristics of quality,
resistance to diseases

S. chmielewskii

High sugar content

S. neorickii

Resistance to bacteria

S. pennellii Correll

Resistance to dmught

S. habrochaites

Tolerance to cold and chilling, resistance
to insects and diseases

S. chilense

Resistance to drmlght and diseases

Complex peruvianum. S. peruvianum
S. arcanum, S. corneliomuelleri.
S. huavlasense

Resistance to viral, fungal and bacterial
diseases










Tomato flower:

ANTHER STIGwA STYLE

COMOLL A STGMENY

CALYX SEGMENT




¢) Natural pollination mechanisms




Tomato:
Longitudinal section
— EPIDERMIS
PLACENTAL

TISSUE +——

~ " COLUMELLA

SEEDS ~ LOCULAR CAVITY

EPIDERMIS .

gi=— > SEEDS

" COLUMELLA

™ PLACENTAL

Transverse section TISSUE
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Seed production in protected structures




1- Emasculation flowers

2- Pollen extraction from from female-plants

male-plants flowers

3- Pollen storage

4- Hand pollination




a) Emasculation

Importance of optimal moment:
before —— damage to flower, low yield

after —— contamination (self-pollination), low quality




b) Pollen extraction







¢) Hand pollination
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Separation of seeds from gelatinous covering

Natural fermentation

Sodium carbonate

Hydrochloric acid







ion Breeding




Area Production (Int $1000)  Flag Production (MT)

217531 ¢ 1066000

199776 * 978992

98387 ¥ 482143

4 Iraq 66650 * 326616
5 Nigeria 48158 * 236000
6 Tunisia 42853 ¥ 210000
7 Thailand 39838 ¥ 195228
8 New Zealand 36438 * 178566
9 Turkey 31389 * 153823
10 Democratic People's Republic of Korea 22458 ¢ 110056
11 Ecuador 14477 % 100050
12 Mexico 15866  * 77755
13 Germany 15453 ¥ 75730
14 Syrian Arab Republic 14162 * 69403
15 France 12394 ¥ 60739
16 Libya 10993 * 53871
17 Venezuela (Bolivarian Republic of) 9543 ¥ 46767
18 Spain g971  * 43964
19 Switzerland 8847 * 43356
20 Albania 7754  * 38000

* 1 Unofficial figure



2001 Rank Area Production (Int$1000)  Flag Production (MT)
*

1 Republic of Korea 129725 635713
2 Japan 107500 * 526800
3 China 87766 * 430093
4 Nigeria 56711  * 277912
5 New Zealand 49995 ¥ 245000
6 Turkey 45914 ¥ 225000
7 Thailand 40513 ¥ 198533
8 Tunisia 28364 ¥ 139000
9 Mexico 25832 ¥ 126592
10 Iraq 24691 ¥ 121000
11 Ecuador 14170 * 101162
12 Demaocratic People’s Republic of Korea 19385 ¥ 85000
13 Libya 10815 * 53000
14 Syrian Arab Republic 10434 * 51136
15 France 9523 * 46668
16 United Arab Emirates 7008 ¥ 34346
17 Spain 6940 ¥ 34010
18 Greece 5509 ¥ 27000
19 Switzerland 4938 24199

20 Ethiopia 4176 ¥ 20465



Origin
Sclrentific name . Allium cepa L.
Family/ . Alllaceae (Amaryllidaceae)

Onions are grown In just about every country in the world.

They are used in salads, as a raw or cooked vegetable, and
as a condiment.

Iran to Pakistan, cultivated in very ancient times & possibly.
never found in the true wild state.

Introduced to the Americas by the Spanish very early and
guickly spread throughout most of North & South America.



Parts Used for. Food

Bull, sometimes leaves. 1'he bull consists of enlargements
of the leaf bases in which food reserves are stored.

Modified leaf bases
making the bulb
structure

Main axis

Lateral buds

Stem




Allium sativum L.
2n=16 Garlic

Allium porrum L.
2n=32

-—

o

Allium cepa
2n=16 Onion

Allium

Allium ascolonicum L.
2n=16 Shallot

4

Allium fistulosum
2n=14 Welsh onion

Allium schoenoprasum
2n=16, 24, 32 chives




Floral biology

T'he floral structure consists of @ three carpels united into a single
Pistil, six stamens (3 Inner and 3 outer) 3 INNer perianth segments
(petals), 3 outer perianth segments (sepals), Sepals and petals are

alike and sometimes called tepals. T'he ovary. is SUPErior.




Inflorescence

An umbel composed of many smaller
inflorescences (cy/mes) of 5-10 flowers
each.

The flowers open in a sequence within
each of the cymes with a delay between
flowers.

Flowering may be in progress within a
single umbel for two Weeks Or Imore.




Inflorescence

50 to 2000 florets are borne in a simple oval umbel at
the top of the elongated seed stalk.

Dhe mdivadual floret, only 3'to
A'mmiin length, a simple style leading to a three-celled
ovary with two ovules in each cell.

T'he anthers of the three inner stamens open first, & one
after another, shed their pollen. Then the anthers of the
outer whorlopen, also at irregular intervails.







Pollination

Onion iIs a dichogamous plant and largely cross pollinated
Dy INsects, primarily by honey bees.

Self pollinations can occur: because pollen may be transferred
petween different flowers on the same plant.

IMost of the pollen Is shed between 9 am and 5 pm of the first
day the flower 1S open.



Inflorescence

\When flowering begins, only a few flowers open each day on an
umbel; but the number increases until at full' bloom 50 or more
florets may be open on a single day.

T'hey continue to open over a two -week period, and 30 days or
more may be involved in the flowering on all of the flower stalks.

The normal flower in onions IS Perfect, but genetic & cytoplasmic
sterility variations were reported in a single plant segregant of the
cultivar Italian Red.



Floral biology

Plants grown from seed usually produce only one seed sten if
induced to flower.

Plants grown from bullbs may produce Six or more seed stems
since several lateral buds may be present that formed during
development of the bulb.

It 1S common for plants to produce bulbs and seed stems when
grown during the winter-andnto the spring.



Flowering

Flowering of the onion IS INitiated by Environmental factors

T'he primary inductive factor Is cool temperature with day
length that playing no role aswith bully development.

Temperatures of. 4.5° C or below for one week will' induce
rlower formation in bulbs or growing plants with 4 or more

leaves.



Flowering

[ihe larger the plant, generally the more easily it can be induced
to initiate flower development.

When the onion plant is induced to flower, the Sshoot apex ceases
to produce leafiprimordia and itiates the inflorescence.

T'he number of seed stems produced per plant depends on the
number: ofilateral buds contained on the stem. wWhich IS the
compact base plate on the bottom of the bulb.



Major: Breeding Achievements

Onions fall into 2 major types, Short day and long day onions.

The third group should be recognized as intermediate day legth
types, which bulb somewhere between the two major groups.

'he ormon has been greatly improved in characteristics such
as :

> Quality
> Yield

> Uniformity.



Major: Breeding Achievements

Tthe important traits that are controlled by multiple genes
or additive action and should e considered in the onion

preeding program includes;:

Male sterility
Ease ofibolting
Bolt resiatance
L-ong storage
Insect resistance

Bulb shape and color

Foliage color

Foliage morphology

Disease resistance

High percentage of dry matter



Progenies Resulting from Various Genetic and Cytoplasmic
Combinations Crossed onto a Male-Sterile onion Line

Male-sterile line (A) Male-fertile line (B) Progenies

Nms/ms ————————————+ Sms/ms
Sms/ms X/NMs/ms SMs/ms

\ T T Sms/ms
NMs/Ms s/ms

SMsiMs
SMs/ms

a0Only the Sms/ms condition is male sterile.




The Genetics of Several traits In the

Onion

Onion traits

Genetic condition

Albino seedling

Yellow seedling linked with glossy
Yellow seedling not linked with glossy
Pale green seedling

Virescent scedling

Glossy foliage

Exposed anther

Yellow anther

Pink root resistance

Male sterility?
Bulb color

Homozygous red
Heterozygous red
Heterozygous red
Heterozygous red
Homozygous yellow
Heterozygous yellow
Homozygous recessive white
Homozygous recessive white
Homozygous recessive white
Homozygous dominant white
Heterozygous dominant white (buff)

ala

v / /_\' /
v2/v2
PeIPg
v/v
gligl
calea
val/va
pripr
s/ s

i/i,CIC.RIR
i/i,Cl¢ . RIR
/i, CIC,R/r
i/i1,Cle,RIr
i'i, CIC,rir
0, Clo;rir
i/i,cleRIR
tli,cl/lc.R/r
t/'i,cle,rir
I'1,—-,-
li,—,—




Fundamentals of Seed Production I:
Genetics, Breeding, and Seed
Production



How to deal with the increasing demand?

* New technologies for vield improvement:
— Development of new cultivars (breeding) 50%
— Estabirshmenttechmagues
— Watering
— Nutrient supply
— Crop protection
— Post harvest

— elcC.



» Seed has become a delivery mechanism for new
technologies and a high value products

-




Open pollinated seed production

sedese

e e sle —= ii
e Je e

e 3l Jes¢

Heterozygous Selected cultivar

population



Open pollinated seed production

e3¢
e o
L

Selected Progeny from
cultivar OP seed

*[solation
*Roguing

e3¢
e



Hybrid seed production

Nedese e
dedede T JEIE
% #:6 % through several %g%%%

. generations
cterozygous :
£Ye Inbred line
pﬂplll&tlﬂﬂ *Homozygous genotype
*High uniformity

*Low vigor (inbreed depression)



Hybrid seed production

Hybrd cultivar
Gametes

Line A

[
M *&..

2Ot N == o

*Heterozygous genotype
*Very uniform
*Vigorous (heterosis)



Hybrid seed production

* An hybrid cultivar may be defined as the first
generation from a cross that results from controlled
pollination between progenitors with different genotype.
The seed obtained from that cross 1s the only commercial
seed that may be designated as hybrd.



Attributes of genetically pure seed (Kester et al 1997):
* Trueness to name
* Trueness to type

* Freedom from contaminants



» In general, the objective of any propagation technique 1s to
multiply a specific genotype and produce the kind of plant or
phenotype that we are interested.

1

Genotyp Phenotype
notype external appearance
(genetic constitution) : P }




* In general, the objective of any propagation technique 1s to
multiply a specific genotype and produce the kind of plant or
phenotype that we are interested.

Emnmnmﬂnt A

Genotyp Phenotype
norype external arance
(genetic constitution) : e J

Genotype x Environment = Phenotype



Environment :: ’gi
C

Environment A

Genotype
(genetic constitution)

Environment
B
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Chemically induced male sterility

* Chemical Hybridizing Agents are
commonly used

* Several CHA's are being used viz.

maleic hydrazide, NAA, 1AA, FW450, ( :

Ethrel, RH531, MSMA, ZMA etc.

>




Seed production area

Pollen flow and
contamination risk




Seed production area

Pollen flow and
contamination risk



Roguing: elimination of off-type plants

Y Off-type plant
_ type p

Seed production area



Roguing: elimination of off-type plants

Seed production area















Seed certification
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Seed certification
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Seed certification

Registered seed
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i Seed Conditioning

= After harvest, seed must be cleaned: a
process known as seed conditioning or
processing

= Ultimate goal is to obtain the maximum
percentage pure seed with maximum
germination potential

s Pure Live Seed:

Pure Seed X Germination = Pure Live Seed
95% X 93% = 88.35%




i Seed Conditioning

= Objectives
« Complete separation

= Minimization of seed loss
« Upgrading

« Efficiency

= Minimization of labor




» Preconditioning
» A precleaning operation

« Commonly done by a scalper

» Enough trash is removed to permit conditioning
« Seeds feed more evenly through equipment

« High moisture, green material is removed
decreasing time and cost of drying

» Removal of bulk of trash permits finer top
screens to be used resulting in precise
separations

« Cleaning machines are more efficient




» Conditioning

« Components must
differ in some
physical
characteristic

« Seed separations
usually made on two
characteristics

« Seed size
= Seed weight




AIr-SCreen Cleaner

« Basic cleaner in most
plants

« Uses
« Airflow

« Perforated screens

Aspiration




» Gravity Separator

= Employs a flotation
and oscillation
principle

« Dense seeds walk to
the top

« Light seeds float to
the bottom

« Operation is
sophisticated
« Air flow
« Oscillation rate




= Dimensional Sizing
Equipment
« Length separators
« Indent disk

« Uses a series of
indent disks

« Disks are rotated in a
cylinder with seeds

« Seeds are lifted out
from contaminating
seeds or vice versa




i Seed Conditioning

s Seed Treatments

= Applying chemicals to control seed
pathogens

« Specialized operation, expensive,
considered cheap insurance

« Usually last step in conditioning sequence

= Can be applied as a slurry (mixture of
powder and water), liquid or dust

= Slurry method most common




» Ideal seed treatment chemical must be
Highly effective against pathogens
Relatively non-toxic to plants

Harmless to humans and livestock

» Stable for long periods during seed storage
« Easy to apply
» Economically competitive




» State and federal laws require that
treated seed be identified in two ways

» By incorporating a dye into the treatment
to give the seed a contrasting color

» By a statement that the seed has been
treated and the name of the chemical(s)
used

» Ensures that humans recognize the seed
has been treated and should not be used
for animal consumption




Seed Storage

Definition of Seed Storage:

Seeds are considered to be in storage from the moment seed reach to

physiological maturity until they germinate or thrown away because they are

dead.

Importance of Seed Storage
* Helps preserve viability from harvest to sales;

*  Protects producers investment, profit and reputation




oeed storage occur at following stages

Storage in plant Physiological maturity to harvest
Harvest, until processed and stored in warehouse
In storages (warehouse)

In transit

In retail stores

On the user’s farm




Involves following elements:

Dry and Cool Seed storage area;

Effective storage pest control;

Proper sanitation in seed stores;

Before storage seed to be dried to safe moisture limits;

Storing of high quality seed only i.e well cleaned, treated as well as of high

germination/vigour and good pre storage history

Determine seed storage needs in view of length of storage time and

prevailing climate of the area during storage.




* Seed Deterioration

Definition: “Deteriorative changes
occurring with time that increase the
seed’s vulnerability to external
challenges and decrease the ability of
the seed to survive.”




* Seed Deterioration

“Seed deterioration is inexorable and the
best that can be done is to control its
rate.”




Predisposition for Seed
Deterioration

= Genetics

= Seed Structure

= Seed Chemistry

= Physical/physiological seed quality

= Relative humidity and temperature of
the storage environment

s External environmental factors




Relative Storage Life of
Flower Seeds

Short Medium Long

Anemone Ageratum Centaurea
Aster Alyssum Chrysanthemum
Begonia Cycalmen Shasta Daisy
Coneflower Dusty miller Morningglory
Coreopsis Gaillardia Sweet pea
Impatiens Lisanthus Zinnia

Pansy Marigold

Phlox Nicotiana

Salvia Petunia

Vinca Snapdragon

Viola Verbena

From McDonald and Kwong. 2006. Flower Seeds: Biology and
Technology.




s Seed Structure

« Size/surface area

« Seeq coat
permeability

» Seed Chemistry

« Lipid vs. protein vs.
starch

= mucilage

= Physical/physio-
logical seed quality
« Maturity
= Physical damage
« Dormancy




* Causes of Seed Deterioration

= Temperature

« Increases air’s ability
to suspend water

« Enhances
physiological speed
of deterioration
reactions

°C

g H,0O/kg air

0

3.9

10

/.6

20

14.8

30

26.4

40

41.4




ﬁ‘RuIes of Thumb”

= Every 1% decrease in seed moisture
content doubles seed storage life.

= Every 5°C decrease in storage
temperature doubles seed storage life.

» Practical seed storage equation:
% RH + °C < 45.5




Role of moisture and temperature on seed viability and storability

Seed moisture % Effect on seed

Ja-80 Moisture content of developing seed. Seed not mature enough to harvest

18-40 ~ Physiologically mature seed, High respiratory rate, susceptible to field
deterioration, heating occurs if seed is bulked without proper ventillation.

13-18 . Respiratory rate still high, mold and insects can be damaging and seed
resistant to mechanical damage

10-13 Seed store well for 6-8 months in open storage in temperate climates.

g10 o Seed sufficiently dry for 1-3 years open storage in temperate climates. Very
[itthe insach activity.

4-8 Safe moisture for sealed storage

04 Extreme desiccation. Can be damaging to seed.

33-60 Seed germinates when they imbibe water to these levels.



Table 1. Maximum seed moisture content for seeds stored in sealed containers. The

seed moisture percentage of stored seed should not be higher than the values given below
(USDA Federal Seed Act, 1976).

Vegetable

Bean, common
Bean, Lima.

Beet

Broccoli
Brussels sprouts
Cabbage

Carrot
Caulitflower
Celeriac

Celery

Chard, Swiss
Chinese Cabbage
Chives

Collards

Corn, sweet
Cucumber
Eggplant

Kale

Kohlrabi

Seed moisture (%)
7.0
7.0
7.5
5.0
5.0
5.0
7.0
5.0
7.0
7.0
7.5
5.0
6.5
5.0
8.0
6.0
6.0
5.0
5.0

Vegetable

Leek
Lettuce
Muskmelon
Mustard
Onion
Onion, Welsh
Parsley
Parsnip

Pea

Pepper
Pumpkin
Radish
Rutabaga
Spinach
Squash
Tomato
Turnip
Watermelon
Unlisted

Seed moisture (%)
6.5
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