Propagationn Horticultural
Plants



Asxualpropagation sometimesreferred to asvegetativepropagation involvestaking vegetativeparts of a
plant (stems,roots, and/or leaves)and causingthem to regenerateinto a new plant or, in some cases.
severalplants With few exceptionsthe resultingplant is geneticallyidenticalto the parent plant. Themajor
types of asexual propagation are cuttings, layering, division, separation, grafting, budding, and
micropropagation

O @
Advantage®f asexuapropagationinclude Vzgztat“’c propagatlon
At may be easierand faster than sexualpropagationfor
somespecies Using plant cuttings to reproduce
At may be the only way to perpetuate particular p|onfs from existing p|onf5.

cultivars

At maintains the juvenile or adult characteristicsof
certaincultivars

At allowspropagationof specialtypesof growth, suchas
weepingor pendulousforms.

At may more quicklyresultin a largeplant (comparedto
one propagatedoy seed)

A\ form of asexual reproduction in plants, in which
multicellular structures become detached from the
parent plant and developinto new individualsthat are
geneticallydenticalto the parentplant.
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Asexualpropagationis the processof taking vegetative piecesof a desirableplant and reproducingnew
plants from thesetissues Asexualpropagationpermits cloningof plants, meaningthe resulting plants are
geneticallyidenticalto the parent plant. The major methods of asexualpropagationare cuttings, layering,
division,separation pbudding,grafting,and micropropagationtissueculture).

DIVISION

LY 5

STEM CUTTINGS ROOT CUTTINGS

5
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Propagatiorby cuttingsinvolvesrooting a severedpieceof the parentplant or, in somecasesproducingnew
plantsfrom severedpiecesof tissue(leaf cuttings) A greenhousas not necessaryor successfupropagation
by cuttings

Parent Cutting
plant

Cutting

Sand

Soil or
compost
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If rooting only a few cuttings,you canusea flowerpot or smallflat maintain high humidity by coveringthe
cuttingswith a bottomlessmilk jug or by placingthe containerinto a clearplasticbag Cuttingscanalsobe
placedin plastictrayscoveredwith clearplasticstretchedovera wire frame.

Containersmust have holesin the bottoms for drainage The plastic helps keep the humidity high and
reduceswater lossfrom the plant. If a more elaboratestructure is needed,constructa smallhoop frame
or usean intermittent mist system

The rooting medium should be sterile, low in fertility, well drained to provide sufficient aeration, and
moistureretentive so that watering doesnot haveto be done too frequently. Materialscommonlyused
are coarsesand,a mixture of one part peatandone or two parts perlite (by volume),or one part peatand
one part sand(by volume) Variouscommerciapotting mediamayalsobe used Vermiculiteby itself is not
recommendedbecauseit packsand tends to hold too much moisture Media should be watered well
beforeuse

Thereare severaldifferent kindsof cuttings Whichtype you usedependson the kind of plant and, often,
the plant'sgrowth stage

Someplantscanbe propagatedfrom only a leaf, but most plantsproduceonly a few roots or simplydecay
Becausdeaf cuttingsdo not includean axillarybud, they canbe usedonly for plantsthat are capableof
formingadventitiousbuds Leafcuttingsare usedalmostexclusivelyfor propagatingsomeindoor plants



Leafpetiolet Removea leafandincludeup to loyinchesof the petiole. Insertthe lower end of the petiole into the medium
Oneor more new plantsform at the baseof the petiole. Theleaf may be severedfrom the new plantst when they have
their own rootst and then reused Examplesof plants that can be propagatedby this method include African violet,
peperomig episcighoya andsedum 2

W 2

Leaf
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Leafwithout a petiolet Thismethod is usedfor plantswith thick, fleshyleaves The snakeplant (Sansevieridrifasciatg, a
monocot, can be propagatedby cutting the long leavesinto 3-inch to 4-inch pieces) Insertthe cuttingsverticallyinto the
medium Africanviolets (dicot) canalsobe propagatedthis way. Cuta leaf from a plant and removethe petiole. Insertthe
leaf verticallyinto the medium, makingsure that the midveinis buried in the rooting medium New plantsform from the
midvein

Leaf cutting | Lgaf cutting
with petiole. without

petiole.
Leaf Cuttings

}l 4o 0 j ‘;‘\
Leaf cutting that has rooted. Used leaf with petiole.
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Splitveint Detacha leaf from the plant and removethe petiole. Make cuts on severalprominentveinson the undersideof
the leaf Laythe cutting, lower sidedown, on the medium Newplantsform at eachcut. If the leaf curlsup, hold it in placeby
coveringthe marginswith rooting medium A variationof this methodisto cut the leafinto wedgessothat eachpiecehasa
mainvein.
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Leafbud cuttingsare usedfor manytrailing vinesand when spaceor cutting materialis limited. Eachnode on a stemcanbe
treated as a cutting. The cutting consistsof a leaf blade, petiole, and a short piece of stem with an attachedaxillarybud.
Placecuttingsin the mediumwith the bud covered(to 1 inch)andthe leaf exposed A modified versionof a leaf-bud cutting,
referred to asa singlenode cutting, canbe preparedsimply by cutting the stem below and abovethe leaf petiole havinga
well-developed axillary bud. Examplesof plants propagatedthis way include blackberry,camellia, clematis, devil's ivy,
dracaenagrapeivy, heart-leaf philodendron jade plant, mahonig rhododendron.andrubberplant.
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A canecutting is an easyway to propagatesome overgrown,leggy houseplantssuchas dumbcane corn
plant, Chineseevergreen,and other plants with thick stems Leaflessstem sections(2 to 3 incheslong) are
cut from older stems Eachcane should contain one or two nodes Laythe cutting horizontally on the
medium,or insert it verticallywith about half of the cutting below the surfaceof the medium,and leavea
bud facingupward Canecuttingsare usuallypotted whenroots and new shootsappear
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Propagationby stem cuttings is the most commonly used method for many woody ornamental plants
Typically,stem cuttings of tree speciesare more difficult to root successfullyhowever, cuttingsfrom trees
suchascrapemyrtles,someelms,andbirchescanbe rooted.
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The four main types of stem cuttings are herbaceous softwood, semthardwood, and hardwood Theseterms reflect the
growth stageof the stock plant, which is one of the most important factors influencingwhether cuttings produce roots.
Calendadatesare usefulonly asguidelines

are made from nonwoody, herbaceousplants A 3-inchto 5-inch pieceof stemis cut from the parent
plant. The leaveson the lower one-third to one-half of the stem are removed, and the cutting is placedin the rooting
medium A highpercentageof the cuttingsroot, andthey do soquickly

Softwood cuttings are preparedfrom soft, succulent,new growth of woody plants, just asit beginsto harden
(mature) Shootsare suitablefor makingsoftwood cuttingswhen they canbe snappedeasilywhen bent and when they still
have a gradationof |leaf size(oldestleavesare mature whereasnewestleavesare still small) For most woody plants this
stageoccursin May, June,or July Thesoft shootsare quite tender, and extra care must be takento keepthem from drying
out. Theextraeffort paysoff, though,becausehey root quickly

Semthardwood Cuttings are usuallypreparedfrom partially mature wood of the current season'ggrowth, just

after a flush of growth. Thistype of cutting normallyis madefrom mid-Julyto earlyfall. Thewood is reasonablyfirm andthe
leavesof mature size Many broadleafevergreenshrubsand someconifersare propagatedoy this method.

Hardwood Cuttings are taken from dormant mature stemsin late fall, winter, or early spring Plantsare generally

fully dormant with no obvioussignsof active growth. Thewood is firm and doesnot bend easily Hardwoodcuttings are
most often usedfor deciduousshrubsbut canbe usedfor manyevergreensExample®f plantspropagatedat the hardwood
stageincludefig, forsythia, grape,privet, and spirea Thethree typesof hardwoodcuttingsare straight, heel,and mallet A
straight cutting is the most commonlyusedstem cutting. Forthe heel cutting, a smallsectionof older wood is includedat
the baseof the cutting. Forthe mallet cutting, an entire sectionof older stemwoodisincluded



Internode Bud

Stem Cutting

New leaves —=

Rootingof stemcutting
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Someplantscanbe propagatedfrom a sectionof a root. Rootcuttingsare usuallytakenfrom 2- to 3-yearold plantsduring

the dormantseasonwhen carbohydratelevelsare high. Rootcuttingsof somespecieproducenew shoots,whichthen form

their own root system,whereasroot cuttingsof other plantsdeveloproot systemsbefore producingnew shoots Examples
of plantsthat canbe propagatedfrom root cuttingsinclude blackberry,apple, fig, lilac, phlox, raspberry,rose, sumac,and

trumpet vine. -

Plantswith large diameter roots are normally propagatedoutdoors The
root cuttings should be 2 to 6 incheslong. Make a straight cut on the
proximalend (nearestthe crown of the parentplant) and a slantedcut on
the distal end (farthest from the crown) of each root cutting. Tie the
cuttings in bundleswith all the same ends together It is important to
maintain the correct polarity of the cuttings Store about three weeksin
moist sawdust,peat moss,or sandat 40dc Removefrom storage Plant
the cuttings distal end pointed down, about 2 to 3 inchesapart in well-
preparedgardensoil. Thetops of the cuttings (proximalends)shouldbe
the shallowestpart of the plantingat 2 to 3 inchesbelowthe soilsurface
For plants with small diameter roots, cut the roots into 1-inch to 2-inch
sections Laythe cuttingshorizontallyon the mediumsurfacein a flat and
coverwith about oyinch of soil or sand Placethe flat insidea plasticbag
or coverwith a paneof glass Placethe flat in the shadeand removethe
protective coverafter new shootsappear
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What are separation and division?

APropagation of horticulture crops can be done by separating or
dividing plants.

AThese are common methods used with perennials and foliage plants.
ASome woody shrubs can be divided as well.

ASome plants produce vegetative plant structures that can be removed
Intact from the parent plant.

ARemoval and planting of these vegetative structures is separation.

AWith division, the plant roots or the entire plant may be cut into
sections to make two or more plants from the original plant.



Method in which natural structuresare
removed from the parent plant and
plantedto grow.

attached separated

Separation
bulbs

SEPARATION OF BULBS
AND CORMS

Bulbs
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Method in which parts of plantsare cut into sections
that will grow naturallyinto new plants

Plant structures that can be separated or divided
Include

Aoulbs

Aorms

Ahizomesandtubers

Kolant crowns

Division

Cutting through
cluster with

Multiple sections
from division
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If roots are too
tangled, tease
them apart with
J, ‘5 - a garden fork.
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propagation by bulb in onion tion by corm in Gladiolus

Vegetative propagation Vegelative
by rhizome in ginger propagauon by tuber in
potato

stom of parent plant

www.plantscience4u.com

Vegetative propagaton
by offset in water lettuce
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Tuber

Leaflets

<€—Developing
tuber

Stolons
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The stolon coming from the parent
plant brings the necessary nutritior
to the offspring enabling it to grow
Once the offspring is well rooted
and has large leaves, it becomes
ndependent. The stolon dries and
the new plant separates from the
parent plant.




Mumraya tree

young plant
growing from rools

Terminal bud

Node

Internode
(g) Runner
Centella asiatica

(b) Rhizome — Zingiber officinale

(k) Axillary bulbils
Dioscorea bulbifera

a-k: Natural methods of vegetative reproduction in plants.
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AMany perennials have a plant crown, which is the part of the plant at the
soll surface from which new shoots or leaves are produced.

AThese plants are lifted from the soil and the crown divided into sections to
produce new plants.

AA ?Qod_example IS the daylily, which can be divided by digging a plant and
cufting It into smaller portions.

AWith many herbaceous perennial plants, the central part of the crown
becomes woody after several years.

AAs a crown becomes woody, it produces fewer shoots and becomes less
Vigorous.

AWhen this occurs, the plants should be divided into smaller clumps and
reestablished.




ARhizomes and tubers can be dug and cut into pieces that will produce
new plants¢Rhizomes are underground stems that grow horizontally
just below the soll surface.

Alris and lilyof-the-valley may be propagated by dividing their
rhizomes into sections.
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AcTubers are underground stems similar to rhizomes except that the
aSésSazé 2N y2RSasxX LINPRdJzOS ySg al

Alrish potato, begonia, and gloxinia are plants that produce tubers
which may be used to propagate new plants.



AThere are several methods used to propagate bulbs andy,
corms¢Bulbs are shortened underground stems =
enclosed with fleshy leaves.

ASome species of lilies produce bulbils, or tiny
aboveground bulbs, in the axils of their leaves.

AThese can be removed and planted.

AlLilies also may produce tiny bulbs below the ground
calledbulblets

ASome lilies and fritillaries can be propagated by
removing bulb scales and placing them in moist med

Aln time, the scales root and produbelbletsthat can be
separated and planted.




ATulips and narcissus reproduce by natural division.

ABulbs are produced off the main bulb.

AThese are separated and planted.

AHyacinths are very slow to reproduce by natural division.

AThey can be encouraged to produmalbletsby scooping or scoring.



ACorms are globshaped, fleshy underground
stems.

ACorms, including crocus and gladiola, can be cut
Into smaller pieces.

AEach piece of the corm must have a bud that is
capable of developing into a stem.

ACorms also develop small corms caltedmels

AThese miniature corms can be separated and
planted.




LayeringWhatisthe layeringandhow is it
usedto propagateplants??

ALayering is a method of asexual propagation in which roots are
formed on a stem while it Is still attached to the parent plant.

AThe pareni{mother) plant supports the new plant during root
development.

AOnce the new plant can function on its own, it is removed from the
parent.




Tip Layering Mound Layering Air Layering

Compound Layering

Mother
— plant
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Simpleayering

A Simplelayeringis accomplishedy bendinga branchto the
ground,slightlycutting or woundingthe stem,andcovering
the woundedportion with 2 to 3 inchesof soill.

AThewoundedareaforms a callusand then producesnew
roots. 5 L

AAfter new roots are fairly well developed the plant is i
removedfrom the parentplant. s

AMany types of woody shrubscanbe propagatedusingthis £
method. '




TrenchlLayering

ATrench layering involves a shallow trench that is dug
nearthe parentplant.

A An entire branchis bent over, placedin the trench, and
then coveredwith 2 to 5 inchesof soill.

A After a few weeks,roots develop alongthe stem, and
new shootsform at eachnode.

AWhenthe new plantsreachthe desirablesize,they are
separatedrom the parentplant.

AThis method often producesmany new plants and is
usedfor fruit and nut treesthat do not easilypropagate
from cuttings

Trench
Layerage




Moundlayering

AOrnamental shrubs, roses, and
gooseberriesare examples of plants
frequently propagated by mound
layering

ATo perform mound layering,the grower
severelyprunesthe parentplant to 2-to
4-inchstubs

AThestubsare then coveredwith soil

AThe moundedshrubis left undisturbed
until the followingspring

ADuring that time roots develop at the
baseof eachstem.

AThe newly rooted plants can then be
separatedirom the parentplant.




