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What is Plant Propagation ?

Plant Propagation;

U Is the processof creating new plants from a variety of
sourcessuchasseedscuttings, and other plant parts.

U Is multiplying plants and preservingtheir unique

characteristicsby sexualand asexualmethods

U can alsorefer to the natural or artificial dispersalof

plants.

U IS an art and scienceof re-producing plants; requires

knowledge skill, and practice.

U Sao NPropagation Methodso are broadly classifiedas
sexual(seed generativg and asexual(vegetative.



1. Learning from Nature

REPRODUCTION FROM SEEDS

x NSexualReproductiom alwaysremains the mostimportant method of
propagation for many plants that can giverise to botanical subspecie®r
varieties, whosecharacteristicsdeviateto somedegreefrom their parents.

x This is most marked in mountainousareaswhere someplants are isolatedon a
valley floor or alpine peakfrom the more widespreadspecies

x Geographicalisolation can alsoresult in hendemisnd meansa speciedimited
to onelocality.

x In the wild, plants dispersehundreds or evenmillions of seeddn order that a
few seedlingsmight survive to maturity .

x Humankind hasalsobenefitedfrom the geneticdiversity of seedsselecting
forms that may havedied out in the wild and developingfrom them new plants
with great valuein cultivation.
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ContinuedX

VEGETATIVE REPRODUCTION

% Nature hasovercomethe limitations of seedsy adopting
asexualreproduction also, producing offsprings (clones
that are geneticallyidentical to the parent.

x Plants have many waysof increasingvegetativelyfrom
modified roots or stems

X Someplants canregenerateshootsor roots from growth
tissueto produce new plants (runnersor layers, others from
specializedorgans including stemtubers (potatoe}, cOrms
(crocusey, and pseudobulbs(Cymbidiumorchids).

x Vegetativereproduction allows someplants to colonizean
areamore rapidly than by seedqe.g Bermuda grassi Cynodon
dactylon).

x Gardenershaveadaptednatural vegetativeor clonal
reproduction to obtain plants that are alwaystrue to
parent.

x Clonal propagationscarries somedangers Genetically
identical plants carry the samesusceptibility to diseasesand
pests(e.g Dutch elm diseasen English elmsin 1960-1970).




2. Propagationin the Past
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Continuedé
ORIGINS OF VEGETATIVE PROPAGATION

x Propagationfrom cuttings beganwhen rooted shootsor suckerswere detachedand
replanted.

x Middle Eastsettlersdiscoveredhow to propagate superior forms of grapes olives, and
figs.

X By 2.000 BC,grafting fairly commonin Greece Middle East, Egypt, and China. The
earliestform of grafting wasprobably a p p rgoatimgh

x The Romanswere amongthe first to practice detachedsciongrafting .

x Other natural vegetativereproduction methodswere exploited by propagating from
food-storageorganssuchasbulbs, tubers, and rhizomes Plants increasedin this way
Included onion and garlic (Mediterranear), sugar cane(Tropical Africa), banana (India and
Indonesig, potato and pineapple (SouthAmerica), and bamboo (Asia).

x Simple layering wasadaptedfrom natural layering of wild plants.
x Romanswere layering grapesin the 1stcentury BC.
X AIr layering probably beganto be used4.000yearsagoin China.



Continuedé
VICTORIAN ERA (1837-1901) INFLUENCES

x A wealth of new and exciting plants were discoveredand traded in the 18th and 19th centuriesin
the westernworld.

x Victorians were very intentive (creative) in both the construction and design Their methodsof
controlling temperature and levelsof light and humidity in the growing environment of the
glasshouseavere impressively complex

x The propagation equipment that wasavailableto Victorian gardenerswasfairly primitive
comparedto modern advances but their ideasstill form the basisoft o d aegchih@ogy

x They usedcold frames and hot bedsto control temperature and humidity .

x Bell jars were effectivefor raising small quantities of plants from seedsstemor root cuttings,
and evengrafted plants.

x Towards the endof 19th century, gardenerssplit the baseof a cutting and placeda wheatgrain
Inside the split before inserting the cutting in soil mix. As the wheat seedabsorbedwater and
beganto germinate, releasedgrowth-promoting substanceselpedthe cutting root more easily.

x This practice becameobsolete(old-fashioned after 1940with the introduction of synthetic
rooting hormones auxins.



3. Modern Propagation

MIST PROPAGATION

AThe intermittent mist propagation system
wasdesignedin 1950sfor rooting stem
cuttings.

AThe unit provides bottom heating to
promote rooting, and constantregulated \
humidity to keepthe cuttings moist and cool. &=

AToday, insteadof a soil thermostat, digital
sensorsspacedevenlythrough the bed and
linked to a central systemare often used

AMist propagation is widely usedin
commercial propagation and is useful for
gardeners
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Continuedé

SEED TREATMENTS . v SdQ)

ASeedpriming usethe natural ability of someseedgo
interrupt developmentif soil conditions are unfavorable.

Alt improves speedand uniformity of germination.

ATiming of the treatment is critical . True germination does
not ocur until seedsowing

Aln commerce seedsare germinated or scarified, until the
radicle emergesthen packed and sentout for immediate
sowing

AScarification is very useful for hard-coatedseedsespecially
for vegetables

APelletedseedsare coatedwith an inert material, suchas
polymer, that splits or softenson contact with water. Coating
may contain fungicides nutrients, and a fluorescentdye.

AThe pellet makessowingeasier particularly small seeds
thus reducing losses

SeedPelleting




Continuedé

MICROPROPAGATION

AThis technique developedin the 1960s, iusedto propagate huge number of plants from
a small amount of material.

Alt enablesto obtain new plants from genotypesthat are difficult -to-propagate by
traditional methods new cultivars, and virus-free stocksof horticultural crops.

AMicropropagation usually involvesgrowing piecesof plant tissuein vitro in sterile
laboratory conditions which is possiblebecauseof the ability of most plants to regenerate
from asinglecell.

ATissuefrom the shoottip meristem is most often used But root tips, calluses(form on
woundg, anthers, flower buds, leaves seedsor fruits may alsoprovide suitable tissue

ATemperature, light, nutrients, and hormonesare regulatedin specifically designed
growing rooms.

AThe resulting (acclimated plants are grown in greenhouseconditions.

AViruses and other systemicdiseasesarely penetrate growing tips, somicropropagated
plants are normally diseasefree.
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Genetic engineering

Researchers isolate a gene from an organism that has the trait they
want to impart to a plant.

1 Single gene : & Many copies of the gene : 3 Seeds from mature
is isolated and : are inserted into plant cells : plants are studied for
modified : and induced to grow : successful
: : transformation
Cell with :

desired ok
trait

new

trait

Isolated

) T &> //
,4 T4 > 5 ’ﬁ
~___Growth:-medium 5

Source: Colorado State University Sacramento Bee/Scott Flodin'




S S h For more information go to
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Tomato Rice
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Continuedeé
THE FUTURE OF PROPAGATION

(ARTIFICIAL SEEDS -SOMATIC EMBRYOGENESIS )

ANaturally fertilized seedscontain genesfrom two parents, but the two seedsare not identical.
ANowadays it is possibleto createartificial seedgsomaticembryos from vegetativetissue

AThis technologyinvolvesisolating embryosand giving them a synthetic coating.
ABY this way, vast numbers of genetically uniform seedscan beproduced which giverise to

geneticallyidentical plants.

Somatic Embryogenesis Process

4 ()]
—»’\’—»—» s
_Q— “:'./

Explant Somatic Embryos
(Somatic Cells) Proembryogenic
masses
(Embryogenic Cells)

Levels of DNA methylation induce regulation of embryogenic-related genes

Somatic embryogenesis
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THE FUTURE OF PROPAGATION
(MICROGRAFTING )

Aln micrografting , very small piecesof different
Plant tissuesare usedto produce diseaseand virus-
ree plants, or mother plants especiallyfor fruit trees
& grapevines

AAs afirst step,seedlingrootstocksare raisedin
sterile conditions.

AWhen a seedlingreachesthe first true leaf stage it
IS micrografted with the tiny, virus-free meristem tip
of desiredplant (a).

AAfter about six-month growing in controlled
conditions (b-c), micro-grafted plants are ready for
normal planting (d).

AVirus -free, micropropagated clonal rootstocks may
alsobe usedto avoid the geneticvariability that can
occur with seedlingrootstocksin fruit tree
micrografts.




o
SexualReproduction
(Propagationby Seed



What Is See®

U The term Gseedis often looselyusedto describeplanting
material for vegetativelypropagatedcrops, including stemand
root cuttings of cassavaand sweetpotato, and suckersof bananas
aswell astrue seed

U Seedis usedin the narrower senseto meana propagating organ
formed in the sexualreproductive cycleof flowering plants, called
true seeds

Dandelion seeds Maple Tree seeds Burdock seeds

Dandelionseedshavetiny p a r a cMaple seedshave w i ithat actlike little
gliders. Burdock seedsare coveredwith tiny hooks that cling to animal fur.



Pollinationy Fertilization ¥ SeedFormation

Egg cell formation,
pollination, and fertilization

Pollen
grains

f

Stigma

Sperm cells

Pistil Megaspore Surviving Embryo
mother cell megaspore sac
(2n) (n)
Nucellus
Meuosns
Ovule
Flower
Petal
Anther Micropyle
Germinating Dormant
Seedlmg seed seed
otyledon
Shoot meristem “*
tem
-Root meristem ROOt Axns
Cotyledons

gametophyte (n)

-Tube
nucleus

Male
gametophyte
(n)

Ovary-fruit

Female Style

cell
Developing Fertilized endosperm
seed nucleyus (3n)
g Endosperm iy
;% h
s N~ Fertilized
Developing egg (2n)
embryo (Zygote

Seed development and germination




SeedPlants
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https://www.ck12.org/c/biology/vascular-plants
https://www.ck12.org/c/biology/terrestrial

Classification of SeedPlants

A The two major types of seedplants are;

V Gymnosperms(seedsn cone3 Glnkgoes Conlfers Cycads Gnetales |

V Anglosperms(seedsn ovarlesof flowers)- Flowerlng Plantsthat make up
almost90% of aII plant spec;lesnn Earth

WeYJUS

ANGIOSPERMS AND GYMNOSPERMS

(a) Angiosperms

(b) Gymnosperms

@ Integument @ Megasporocyte | @ Nucellus | © Micropyle | @ Ovary wal

Angiosperms

Gymnosperms

| Aseedis produced by flowering plants and is

enclosed within an ovary

A seed is produced by non-flowering plants and
are unenclosed or naked.

The lifecycle of these plants are seasonal

These plants are evergreen

Has triploid tissue

Has haploid tissue

| Leaves are flat in shape

Leaves are scalelike and needle-like in shape

Hardwood type

Softwood type

Reproduction rely on animals

Reproduction rely on wind

Reproductive system present in flowers
(unisexual or bisexual)

Reproductive system present in cones and are
unisexual



Typesof Angiosperm Plants (Monocots& Dicots)

MoNOCOTS
A ‘A
- !
5 ? JEANS ’I‘r l
/. . < ) 5
/ Veins Vascular Fibrous Floral
One usually bundles root parts
cotyledon parallel usually system usually in
complexly multiples
arranged of three
- LEAF o o
MBRYOS VENATION TEMS O0OTS FLOWERS
DicoTs

¢ g v h e

/ R -

/ : ) Vascular Taproot Floral
T Veins bundiles usually parts
cotyledons usually usually present usually in

netlike arranged multiples
in ring of four
or five

Copyngiht © Peoarson Education, Inc . pubiishing as Boenjamin Cummings




Monocot & Dicot Examples

AVionocots asparagus bamboos bananas barley, |
coconuts ginger @encefily grassesleeks lilies, maize, millet,
oat, onions, orchids, palm trees pineapplesyice, rye,
sorghum, sugarcanetulips, wheat (bread.

ADicots. apples asters banyan, beans cacti, daisies
grapevines lemon, lentils, magnolias,mango, maples,oak,
papaya, peanuts peas potato, roses soybean strawberry,
sunflower, tomatoes




Structure of a Dicot See®
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Main Aspectsof Sexual(Seed Propagation

U Sexualpropagationis the raising of plants by meansof seedwhich is formed due
to the fusion of male and femalegameteswithin the ovule of aflower.

U Plantsthat are producedfrom seedsare called seedlings

U Producing plants from seedss the mostimportant propagation method for
agronomic, forestry, vegetable and flowering bedding plants.

U Thesemethodsvary from field seedingoperationsto very sophisticated
greenhousdransplant production systems

U Vegetableamay be started by direct field seedingor from transplants.

U Flowering bedding plants and herbaceousperennialsasornamental plants are
started primarily astransplants grown in small transplant containerscalled plugs.

U Woody seedlingsasfruit treesand forest treesare usually started from field
transplant bedsat closespacingto produce bare-root liners for nursery production
or understocksfor grafting.

U Seedlingproduction involvescareful _manaﬁ_ementof germination conditions and
knowledgeof the requirements of individual Kinds of seeds




Table 8-1

SeedGermination

REQUIREMENTS FOR SEED GERMINATION DURING PLUG PROPAGATION
OF THREE POPULAR BEDDING PLANTS

Temperature
Moisture
Light
Fertilizer

Temperature
Moisture
Light
Fertilizer

Petunia

75-78°F (24-26°C)

100% RH

90 pmol - sec”™! - m

25-75 ppm KNO;
1 application (1-3 days)

=

15°F (24°C)

85% RH

90 pmol - sec”" - m
50 ppm 20-10-20
(3-7 days)

=

Pansy

Stage 1

62-68°F (17-20°C)

100% RH

80 pmol - sec”™! - m

25-50 ppm KNO;
(1-7 days)

Stage 2
66°F (18°C)
75% RH
80 pmol - sec”" - m
None

-2

-2

Impatiens

15-80°F (21-27°C)
100% RH

90 pmol - sec”™! - m
None

12-75°F (22-24°C)
75% RH

90 pmol - sec”" - m
None

=

=

Source: Ball, 1598,

' ‘.\C otyledon

Endosperm
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Sources of Woody Plant Seeds

1. Seed Exchanges

Arboreta and plant societies have seed changes or provide
small amounts of specialtyseeds

2. Seed Collecting
Individual nurseries may collect and use tree & shrulseeds

3. Seed Orchards
Established and used by nurseries in obtaining rootstocgkeeds

4. Fruit -Processing Industries

ARootstock seedswvere obtained as by products of canneries,
cider presses & dry yards.



Handling Procedures of

Dry Fruits (Nut Fruits) FleshyFruits
x Drying | | x Maceration (s-oftening ofseédcoat)
X Extraction (removingthe hard shell) x Fermentation or Acid Treatments
X SeedCOnditioning (cleaning) o x Flotation | |
x Drying




Seed LongeVI a0 e
- O:fﬁéflhodox (Conventlonal) Seeds
(Remain viable 23, perhaps

years when stored at low
humidity, low temperature

Avocado, Citrus, Cocoa,
Coffee, Loquat, Mango,
Palms, Tea

Many Tropical Plants
: | Legumes,Geranium
T ~ [ (Sardunya),Morning Glor

- Many Tree Nut & BeechvF a gBirch Betula™ (s S at a s

G - : Buckeye Aesculus j (Have hard seed coats that
Similar Species with Chestnut Castanea, Hazel LongLivedSeeds impermeableto water.

- Large Cotyledons "Corylusi,PecariKarya’, Maximum life is 75-100 years,
‘ Oak™Quercusi, perhapsmore).
WalnuttuJ u gl an s |




Usedfor woody shrubs and trees whose

2. Excised Embryo Test dormant embryos require long cold-
" treatment periods to break dormancy

A biochemical method of viability
determined by the red color appearence
when seedsare soaked in a2,3,5
triphenyltetrazolium chloride solution

- 3. Tetrazolium Test

| X-ray photographs ofseedscan be used as &
- 4. X-ray Analysis rapid test for seed soundness |



Seed Dormancy

U Dormancy is a condition whereseedswill not
germinate even when the environmental conditions
(water, temperature and aeratigidf€ Perimissive for germination.

U Seeds of many tree & shrub species require specific
treatments to overcome dormancy.



Types of Seed Dormancy

Primary Dormancy SecondaryDormancy

AExogenousDormancy: Hard seed  Af seeddail to germinate after
coat of many woody legumes becomes Primary dormancy is broken, this Is
impervious to water, or chemicals that  called Secondary Dormancy

accumulate in fruit & seed covering AThis type of dormancy may be
tissues of fleshy fruits of citrus, nuts, concluded by the reasons diigh
stone fruits, apples, pears, grapes can e mperatures, prolonged light &
strongly inhibit seed germination. darkness, water stress or anoxia

AEndogenous DormancyControlled
by factors with in the embryo mainly
called asPhysiological Dormancyhat is
characterized by a requirement forone
to three months(or more) of chilling at
1-7 A for the seed=f trees & shrubs.



Methodsto Break Dormancy
(Breaking SeedCoat d=xogenousDormancy)

Puncturing or scarifying the seed coat by piercingoyma) nicking (- e nt i k chippék (yontma)or
filing ( t ° r p Wwitle anknife, needle or sandpaper are preferred procedures to overcome seedoiat
dormancy.

1. Manual Scarification Is effective at any point on the seed coat, but thmicropylar region should
be avoided as it is the most sensitive part of the seed where the radicle is located.

2.Acid Scarification-ISTA also recommends using cOncentratesIquhuric acid for 2-45 minutes
depending on the species to scarify the seed coat. This method is expensive and dangerous,
however, and should be followed with caution.

3. Removingthe SeedCoat-If seed-covering structures prevent growth of the embryothese
structures can beremoved to allow germination. . _

4. Leaching or SoakingIf the seed coat contains inhibitors that prevent or delay germination, they
can be leached out by placing the seed under running water for several hours or soaking the see
In a large volume of water that is changed everg to 12 hours.

5. Hot Water Treatment-To remove the waxy covering and allow imbibition, place the seeds in
water at 75C for three to six minutes. Care must be taken not to use high temperatures for long
periods or boil the seeds.



Methodsto Break Dormancy
(Breaking Endogenousi®hysiologicabDormancy)

i Pre—ChIIIIng (Cold Stratification)-Seeds are placed in containers on a moistened germination substrate ar
kept at 3A5/C in a refrigerator for seven days. For more dormant seeds, the treatment may be extended to
14 days. Once the stratification is complete, the containers are removed to incubators

2. Pre-Heating-Seeds are treated at a temperature not exceedingAMfor up to seven days with free air
circulation before germination.

3. Gibberellic acid-Germination test paper is moistened with a 0.05%500ppm) solution of Gibberellic
acid (G A), prepared by dissolving 500 mg o A in 1 | water.

4., PotassiumNitrate -A 0.2% solution of potassium nitrate K N O T prepared by dissolving 2 g N Oin 1
| water 1 is.used to moisten the germination paper at the beginning of the test.

5. Light -Light may or may not be required for germination, depending on the species. When using constar
temperatures for germination-of species where light is required, the tests should be illuminated for at least
eight hours of every 24hour cycle. When alternating temperatures are used, any necessary application of
light should coincide with the hightemperature cycle. Light intensity should be 75250 lux from cool,
white lamps.

6. Sodium Hypochloride- NaOCl is effectiveto overcomeseeddormancy by decomposinggermination
iInhibitors , scarifying the seedcoatand increasingalpha-amylaseactivity .

7. Gamma Radiation-Low dosesof gammaradiation havebeenreported to increaseseedgermination.



Seedlreatments to Improve Germination

1. SeedProtectants

1.1 Chemical treatments to control soil-born fungal, bacterialdiseasesind peststhat are compatiblewith
beneficialsoil microorganisms

1.2 Thermotherapy-Hot watertreatmentand other seeddisinfectants(chlorine bleach HCI, trisodium phosphaté.

1.3 Biocontrol by beneficial microorganisms-Bacillus thuringiensis, Rhizobiumssp, Fluorescent
pseudomonad®Beauveriabassing Caudovirales

2. SeedCoating

2.1 Pelleting Is enclosingof seedn a filler (inert) material using an adhesivewith bioactivechemicalsto ensure
singling of seedtand sizeincreasedor easyhandling.

2.2 Polymer film coatingis:aprocessnvolving the applicationof a thin waterpermeablgoolymerbasedcoating
layer onto the seed

3. Germination Enhancement
3.1 Seedsizing is fractionation or sorting of mature seedsnto small, mediumor large size.

3.2 Seedpriming IS a process of regulating the germination process by managing the temperature and seed
moisture content

3.3Pre-germinationiss prouti ng the seeds in the absence of :
root to soil, compost, or vermiculite. The two most common methods efjprenination are moist paper towel and gel.



AdvancedSeedlreatments

Soundand Ultra -Sound Treatments-White noiserefers tosoundsthat mask othesoundsthat might
occur naturally in an environmentand bass sound$300Hz) had a positive effect on the germination rate. Onlia 3
treatment produced an increase of about 8%, and ficreased germination in-about 10%\.coustic wavesvith
higher frequencies are known agdtrasounds(>20kHz). Ultrasounds have been successfully used as a priming
technigue in seeds of different species

Electrical Field Treatments-Electric and magneticfields affect biological processeincluding free radicals
excitethe proteinand enzymeactivity to increasein seeavigor.

Irradiation -Gamma, UV, %Ray, Laser

Endophyte -A fungus that liveswithin plant without causingdiseasesuchas Epichloeand Piriformospora
indica.

Chitosan-A linear polysaccaridgoroducedby deacetylatiorof Chitin.

Intelligent Coating-A patentedtemperatureactivatedpolymerthat regulatesthe permeabilityof waterinto the
seed

Nano Priming -Nano particlesusedfor priming to increasethe germinationrate, seedlinggrowth and vigor.



Advantages& Drsadvantagespf Propagatron by Seed

_ Advantages

1 Easiest and least expensive method.

2. Seedling plants are hardier and have
longer life span.

- 3. Plants which are drffrcult to propagate by
vegetative methods can only be propagated

by seed(e.g.papaya, coconutphalsa-a beverage fruit of
India).

4. Fruit rootstocks are usually obtarned by
~means of seed propagation.

5, Seedlings are more resrstant to pests &
diseases.

6. Large number of plants can be produced
at a certain time by thrs method.

L Apomrctrc varieties can be propagated by
' seed(e g. nuceIIar embryonic orangds

Disadvantages

1. Seedlings will take more time to bear

—fruits: (late bearing.
2. Fruit guality of existing plants can not

be improved by sexual propagation. :
3. Plants propagated by seed are usually

large in size, thus the cost of manuring,
| prunrng and sprayrng iIncreases.

4, There is no assurance about genetrc
purity of the offsprings or seedlings



- Apomictic SeedFormation

In flowering plants, the term Apomixis is commonly usedor clonal reproduction through seeds.

1. Nonrecurrent Apomixis: In this type the megaspore mother cell undergoes the usual meiotic
divisions and a haploid embryo sacrhegagametophyigis formed. The new embryo may then- arise
either from the egg(haploid parthenogenesispr from some other cell of the gametophytéhaploid apogamy).
The haploid plants have half as manghromosomesas the _motherdglant, and the process is not
repeated from one generation to another (which is why it is calleglonrecurrent).

2. Recurrent Apomixis (more often calledGametophytic Apomixis): In this type, the s
me_gagametoph?/ténas the same number of chromosomes as the mother plant because meiosis wa
not completed. It generallty arises either from ararchesporial cell (part of a megasporangiunand dividesto
giverise to a megasporocyfeol from some other part of thenucellus

3. Adventive Embryony, (Sporophytic Apomixis, Sporophytic Budding, or Nucellar Embryony):

Here there may be anegagametophytan the ovule, but the embryos do not arise from the cells of
the gametophyte; they arise from cells afiucellusor the integument. Adventiveembryony is
Important in several species-ofitrus, in Mangosteen(Garcinia mangostang, SweetSpurge Tat | ¢
S ¢t 1 éBuphlorbiadulcis), Mango (Mangifera indica) etc.

4. \egetativeApomixis: In this type, the flowers are replaced bybulbils or other vegetative
propagules which frequently germinate while still on the plant. Vegetativapomixisis important
In Allium;, Fragaria, Agave and some grasses, among others. = | |



https://en.wikipedia.org/wiki/Cloning
https://en.wikipedia.org/wiki/Megagametophyte
https://en.wikipedia.org/wiki/Chromosomes
https://en.wikipedia.org/w/index.php?title=Archesporium&action=edit&redlink=1
https://en.wikipedia.org/wiki/Nucellus
https://en.wikipedia.org/wiki/Nucellar_embryony
https://en.wikipedia.org/wiki/Ovule
https://en.wikipedia.org/wiki/Citrus
https://en.wikipedia.org/wiki/Garcinia
https://en.wikipedia.org/wiki/Euphorbia
https://en.wikipedia.org/wiki/Mangifera_indica
https://en.wikipedia.org/wiki/Bulbils
https://en.wikipedia.org/wiki/Allium
https://en.wikipedia.org/wiki/Fragaria
https://en.wikipedia.org/wiki/Agave

APOMIXIS
VERSUS

APOMIXIS

An asexual reproduction that
occurs without fertilization
and not involving meiosis

A type of asexual
reproduction
H H H EEEESEESESEEEEEEEEEMN
Fertilization does not occur
in apomixis
H H B B NS EE BB B EEEEEEEEN
Does not involve in the

production of seeds
H B EEE S DB S DB B DB EEEEEEEEN

The offspring plants are
genetically-identical to the
parent

POLYEMBRYONY

POLYEMBRYONY
H EEEEEEEEEEEEEEEEE®N
The formation of more than
one embryo from a single
fertilized ovum or in a single
seed
H B B BN S EEE S EEEEEEEEN
A type of sexual
reproduction

Undergoes fertilization

Involves in the production
of seeds
H EEEEEEEEEEEEEEEEEEN
The offspring plants are not
genetically-identical to the
parent
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SeedlingProduction Systems
(Fleld Seeding

Relatively low
density in the
ocation where
plants are to remain
during the
oroduction cycle

Axamplesare:

V Field crops,

V Lawn grasses

V Vegetablecrops,

V Woody perennials




SeedlingProduction Systems
(Fleld Seedingor Reforestationor Naturalizing )

A Field seedingof forest trees
Is accomplishedin
reforestation either natural
seeddisseminationor
sowing

A Major problem isvery
heavylossesf seedsand
young plants resulted from
predation by insects birds,
and animals, drying, hot
weather, and diseases

A Seedsshould be coatedwith
a bird and rodent repellent.




SeedlingProduction Systems
(Field Nurseriesfor SeedlingProduction)

ASeedsare planted
closelyin bedsfor
growmg the seedlmgs
of;

\/ Conifers,

V Decidiousplantsfor
forestry& ornamentals
V Rootstockseedlingsor
somefruit & nut tree
species

(c) Weedcontrol betweenrows (d) Flve row dr|II for transplantlng



SeedlingProduction-Fruit Rootstocks

. Ay Y47 o) v Pt I e o s e R W
Citrus ?‘;’,’ B/ NP9 93 N G S

Ry
%k

/ 7
/ 3 ¥
e |
A d
\

‘\ ) \

LA




SeedImgProductlon-VegetabIes
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