
Propagationin Horticultural
Plants



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

Asexualpropagation

Advantagesof asexualpropagationinclude:
ÅIt may be easierand faster than sexualpropagationfor
somespecies.
ÅIt may be the only way to perpetuate particular
cultivars.
ÅIt maintains the juvenile or adult characteristicsof
certaincultivars.
ÅIt allowspropagationof specialtypesof growth, suchas
weepingor pendulousforms.
ÅIt maymore quicklyresult in a largeplant (comparedto
onepropagatedby seed).
ÅA form of asexual reproduction in plants, in which
multicellular structures become detached from the
parent plant and develop into new individualsthat are
geneticallyidenticalto the parentplant.
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AsexualPropagation

Asexualpropagationis the processof taking vegetativepiecesof a desirableplant and reproducingnew
plants from these tissues. Asexualpropagationpermits cloningof plants,meaningthe resultingplants are
geneticallyidentical to the parent plant. Themajor methodsof asexualpropagationare cuttings, layering,
division,separation,budding,grafting,andmicropropagation(tissueculture).
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Cuttings
Propagationby cuttingsinvolvesrootinga severedpieceof the parentplant or, in somecases,producingnew
plantsfrom severedpiecesof tissue(leafcuttings). A greenhouseis not necessaryfor successfulpropagation
by cuttings.
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If rooting only a few cuttings,youcanusea flowerpot or smallflat maintainhighhumidity by coveringthe
cuttingswith a bottomlessmilk jugor by placingthe containerinto a clearplasticbag. Cuttingscanalsobe
placedin plastictrayscoveredwith clearplasticstretchedovera wire frame.
Containersmust have holes in 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
moisture-retentive so that wateringdoesnot haveto be done too frequently. Materialscommonlyused
arecoarsesand,a mixtureof onepart peatandoneor two partsperlite (byvolume),or onepart peatand
onepart sand(byvolume). Variouscommercialpotting mediamayalsobeused. Vermiculiteby itself isnot
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 onlya leaf,but mostplantsproduceonlya few rootsor simplydecay.
Becauseleaf cuttingsdo not includean axillarybud, they canbe usedonly for plantsthat are capableof
formingadventitiousbuds. Leafcuttingsareusedalmostexclusivelyfor propagatingsomeindoorplants.



LeafCuttings

LeafpetioleτRemovea leaf andincludeup to 1ѹ-inchesof the petiole. Insertthe lower endof the petiole into the medium.
Oneor more new plants form at the baseof the petiole. Theleaf may be severedfrom the new plantsτwhen they have
their own rootsτand then reused. Examplesof plants that can be propagatedby this method include African violet,
peperomia, episcia, hoya, andsedum.
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LeafCuttings

Leafwithout a petioleτThismethod is usedfor plantswith thick, fleshyleaves. Thesnakeplant (Sansevieriatrifasciata), a
monocot,canbe propagatedby cutting the long leavesinto 3-inch to 4-inch pieces). Insert the cuttingsvertically into the
medium. Africanviolets (dicot) canalsobe propagatedthis way. Cuta leaf from a plant and removethe petiole. Insert the
leaf vertically into the medium,makingsure that the midvein is buried in the rooting medium. New plants form from the
midvein.
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LeafCuttings

Split-veinτDetacha leaf from the plant and removethe petiole. Makecutson severalprominentveinson the undersideof
the leaf. Laythe cutting, lower sidedown,on the medium. Newplantsform at eachcut. If the leafcurlsup,hold it in placeby
coveringthe marginswith rooting medium. A variationof this method is to cut the leaf into wedgessothat eachpiecehasa
mainvein.
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Leaf-BudCuttings

Leaf-bud cuttingsareusedfor manytrailing vinesandwhenspaceor cuttingmaterial is limited. Eachnodeon a stemcanbe
treated asa cutting. Thecutting consistsof a leaf blade,petiole, and a short pieceof stem with an attachedaxillarybud.
Placecuttingsin the mediumwith the bud covered(to 1 inch)andthe leafexposed. A modifiedversionof a leaf-bud cutting,
referred to asa singlenode cutting, canbe preparedsimplyby cutting the stem below and abovethe leaf petiole havinga
well-developedaxillary bud. Examplesof plants propagatedthis way include blackberry,camellia, clematis, devil's ivy,
dracaena,grapeivy,heart-leafphilodendron,jadeplant,mahonia, rhododendron,andrubberplant.
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CaneCuttings

A canecutting is an easyway to propagatesomeovergrown,leggyhouseplantssuchas dumbcane, corn
plant, Chineseevergreen,and other plantswith thick stems. Leaflessstem sections(2 to 3 incheslong)are
cut from older stems. Eachcane should contain one or two nodes. Lay the cutting horizontally on the
medium,or insert it verticallywith about half of the cutting below the surfaceof the medium,and leavea
bud facingupward. Canecuttingsareusuallypotted whenrootsandnewshootsappear.
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StemCuttings

Propagationby stem cuttings is the most commonly used method for many woody ornamental plants.
Typically,stem cuttingsof tree speciesare more difficult to root successfully; however,cuttingsfrom trees
suchascrapemyrtles,someelms,andbirchescanbe rooted.
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Typesof StemCuttings
The four main types of stem cuttingsare herbaceous,softwood, semi-hardwood,and hardwood. Theseterms reflect the
growth stageof the stock plant, which is one of the most important factors influencingwhether cuttings produceroots.
Calendardatesareusefulonlyasguidelines.
Herbaceouscuttingsare madefrom nonwoody,herbaceousplants. A 3-inch to 5-inch pieceof stem is cut from the parent
plant. The leaveson the lower one-third to one-half of the stem are removed,and the cutting is placed in the rooting
medium. Ahighpercentageof the cuttingsroot, andthey do soquickly.

Softwood cuttings are preparedfrom soft, succulent,new growth of woody plants, just as it beginsto harden

(mature). Shootsare suitablefor makingsoftwoodcuttingswhen they canbe snappedeasilywhenbent andwhen they still
havea gradationof leaf size(oldest leavesare mature whereasnewest leavesare still small). For most woody plants this
stageoccursin May, June,or July. Thesoft shootsare quite tender, andextra caremust be takento keepthem from drying
out. Theextraeffort paysoff, though,becausethey root quickly.

Semi-hardwood cuttings are usuallypreparedfrom partiallymaturewood of the current season'sgrowth, just

after a flushof growth. Thistype of cuttingnormallyismadefrom mid-Julyto earlyfall. Thewood is reasonablyfirm andthe
leavesof maturesize. Manybroadleafevergreenshrubsandsomeconifersarepropagatedby thismethod.

Hardwood cuttings are takenfrom dormantmature stemsin late fall, winter, or earlyspring. Plantsare generally

fully dormant with no obvioussignsof activegrowth. Thewood is firm and doesnot bend easily. Hardwoodcuttingsare
mostoften usedfor deciduousshrubsbut canbe usedfor manyevergreens. Examplesof plantspropagatedat the hardwood
stageincludefig, forsythia,grape,privet, and spirea. Thethree typesof hardwoodcuttingsare straight,heel,and mallet. A
straightcutting is the most commonlyusedstem cutting. For the heel cutting, a smallsectionof older wood is includedat
the baseof the cutting. Forthe malletcutting,anentire sectionof olderstemwoodis included.
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RootCuttings

Someplantscanbe propagatedfrom a sectionof a root. Rootcuttingsare usuallytakenfrom 2- to 3-year-old plantsduring
the dormantseasonwhencarbohydratelevelsarehigh. Rootcuttingsof somespeciesproducenew shoots,whichthen form
their own root system,whereasroot cuttingsof other plantsdeveloproot systemsbefore producingnew shoots. Examples
of plants that canbe propagatedfrom root cuttings includeblackberry,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 crownof the parentplant) anda slantedcut on
the distal end (farthest from the crown) of each root cutting. Tie the
cuttings in bundleswith all the sameends together. It is important to
maintain the correct polarity of the cuttings. Storeabout three weeksin
moist sawdust,peat moss,or sandat 40ϲF. Removefrom storage. Plant
the cuttingsdistal 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 aboutѹ-inch of soil or sand. Placethe flat insidea plasticbag
or coverwith a paneof glass. Placethe flat in the shadeand removethe
protectivecoverafter newshootsappear.
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What are separation and division?

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

ÅThese are common methods used with perennials and foliage plants.

ÅSome woody shrubs can be divided as well.

ÅSome plants produce vegetative plant structures that can be removed 
intact from the parent plant. 

ÅRemoval and planting of these vegetative structures is separation.

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



Separation

Method in whichnaturalstructuresare
removed from the parent plant and
plantedto grow.
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Division

Method in whichpartsof plantsare cut into sections
that will grownaturallyinto newplants.

Plant structures that can be separated or divided
include:
Åbulbs
Åcorms
Århizomesandtubers
Åplant crowns
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ÅMany perennials have a plant crown, which is the part of the plant at the 
soil surface from which new shoots or leaves are produced.
ÅThese plants are lifted from the soil and the crown divided into sections to 

produce new plants. 
ÅA good example is the daylily, which can be divided by digging a plant and 

cutting it into smaller portions. 
ÅWith many herbaceous perennial plants, the central part of the crown 

becomes woody after several years. 
ÅAs a crown becomes woody, it produces fewer shoots and becomes less 

vigorous. 
ÅWhen this occurs, the plants should be divided into smaller clumps and 

reestablished.



ÅRhizomes and tubers can be dug and cut into pieces that will produce 
new plants.ςRhizomes are underground stems that grow horizontally 
just below the soil surface. 

ÅIris and lily-of-the-valley may be propagated by dividing their 
rhizomes into sections. 

Å9ŀŎƘ ǎŜŎǘƛƻƴ Ƴǳǎǘ ƘŀǾŜ ŀƴ άŜȅŜΣέ ƻǊ ƴƻŘŜΣ ǘƘŀǘ ǿƛƭƭ ǇǊƻŘǳŎŜ Ǌƻƻǘǎ ŦƻǊ 
the new plant.



ÅςTubers are underground stems similar to rhizomes except that the 
άŜȅŜǎΣέ ƻǊ ƴƻŘŜǎΣ ǇǊƻŘǳŎŜ ƴŜǿ ǎƘƻƻǘǎ ƛƴǎǘŜŀŘ ƻŦ ǊƻƻǘǎΦ 

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



ÅThere are several methods used to propagate bulbs and 
corms.ςBulbs are shortened underground stems 
enclosed with fleshy leaves.

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

ÅThese can be removed and planted.

ÅLilies also may produce tiny bulbs below the ground 
called bulblets.

ÅSome lilies and fritillaries can be propagated by 
removing bulb scales and placing them in moist medium. 

ÅIn time, the scales root and produce bulbletsthat can be 
separated and planted.



ÅTulips and narcissus reproduce by natural division. 

ÅBulbs are produced off the main bulb. 

ÅThese are separated and planted. 

ÅHyacinths are very slow to reproduce by natural division. 

ÅThey can be encouraged to produce bulbletsby scooping or scoring. 



ÅCorms are globe-shaped, fleshy underground 
stems. 

ÅCorms, including crocus and gladiola, can be cut 
into smaller pieces.

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

ÅCorms also develop small corms called cormels.

ÅThese miniature corms can be separated and 
planted.



Layering: Whatis the layeringandhow is it 
usedto propagateplants??
ÅLayering is a method of asexual propagation in which roots are 

formed on a stem while it is still attached to the parent plant. 

ÅThe parent (mother) plant supports the new plant during root 
development. 

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





Simple layering

ÅSimplelayeringis accomplishedby bendinga branchto the
ground,slightlycuttingor woundingthe stem,andcovering
the woundedportion with 2 to 3 inchesof soil.

ÅThewoundedarea forms a callusand then producesnew
roots.

ÅAfter new roots are fairly well developed the plant is
removedfrom the parentplant.

ÅMany typesof woody shrubscanbe propagatedusingthis
method.



TrenchLayering

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

ÅAn entire branchis bent over, placedin the trench,and
then coveredwith 2 to 5 inchesof soil.

ÅAfter a few weeks,roots developalong the stem, and
newshootsform at eachnode.

ÅWhenthe new plantsreachthe desirablesize,they are
separatedfrom the parentplant.

ÅThis method often producesmany new plants and is
usedfor fruit andnut treesthat do not easilypropagate
from cuttings.



Moundlayering
ÅOrnamental shrubs, roses, and

gooseberries are examples of plants
frequently propagated by mound
layering.
ÅTo perform mound layering,the grower

severelyprunesthe parent plant to 2-to
4-inchstubs.
ÅThestubsarethen coveredwith soil.
ÅThemoundedshrub is left undisturbed

until the followingspring.
ÅDuring that time roots develop at the

baseof eachstem.
ÅThe newly rooted plants can then be

separatedfrom the parentplant.


