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Abstract. --Junipers are an inportant nursery

species in the internountain region,

but sl ow and

vari abl e gernination makes juni per production difficult.
Rooting juni per stemcuttings in outdoor nursery beds
may be a feasible alternative to production from seed.
Concepts of vegetative propagation inportant to rooting
success, such as stock plant condition and timng, are
di scussed. Two outdoor production systens for rooting
juniper are outlined, along with potential problens that

could limt success.

| NTRCDUCTI ON

Juni pers, including Juniperus
virginiana, J. nonosperna and J.
scopul orum are inportant species for
conservation plantings in the
internountain region. Nurseries often
fail to neet production goals for juniper
because these species require |ong
stratification periods and gernination is
often slow and variable. These factors
nmake juni per a good candidate for
veget ati ve propagation.

Backgr ound

The horticulture industry routinely
propagat es ornanental junipers by cuttings
(Hartmann and Kester 1983, Witconb 1978).
The forest nursery industry has yet to
apply this know edge to the juniper
speci es produced. Wile differences in
rooting anong juniper cultivars are
conmmon, junipers root relatively easily
conpared to many other conifers.

Forest nurseries are investigating
the possibility of outdoor nursery bed
propagation to produce plant nateri al
(Table 1). Loblolly and slash pine were
rooted fromstemcuttings in open air mst
beds with 77 and 69% rooting, respectively
(Franpton and Hodges 1990). Radi ata pine
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is commonly rooted in outdoor nursery beds
wi th upwards of 90% success (Menzies et
al . 1985). Wiite spruce has been rooted
in outdoor beds with mist in Canada with
some success (73%; however, bottom heat
is necessary to inprove rooting (G rouard
1977). However, |ess than 1% of overall
juni per production is rooted each year.
This contrasts with the horticulture

i ndustry where nost sel ected ornanental
juniper cultivars are propagated

asexual ly.

A recent study on rooting of various
juniper cultivars, found differences in
rooting between and anong j uni per
cultivars, depending on chilling
requirenent of stock plants (Mjor and
G ossni ckl e 1990). Rooting ranged from
30%to 100%rooting, and cultivars had
different chilling requirements. Wile
few studi es have been published on rooting
junipers inportant to the internountain
region, eastern red cedar rooted 90% when
rooted in Septenber in a cold frame (Van
El k 1969). Rooting, as a production
techni que has potential for internountain
nurseries (Table 2).

FACTORS | NFLUENCI NG ROOTI NG

I nportant factors influencing rooting
of cuttings include stock plant condition,
treatnent of cuttings and the rooting
environment. A brief, general discussion
of some of the factors critical to rooting
success foll ows.

Stock Plant Condition

Stock plant age influences rooting
success of cuttings. As stock plants age,



Table 1 -- Results of outdoor nursery bed rooting

trials.

Species Rooting % Comments Reference

Eastern Red 90 September / in | Van Elk, 1969

Cedar cold frame

Loblolly Pine 69 February / Frampton &
open air beds Hodges 1989

Slash Pine 77 February / Frampton &
open air beds Hodges 1989

Radiata Pine 90 open air beds Menzies et al.

1985

rooting capacity of stemcuttings
decreases. Wile juvenile cuttings may
root at 100% ol der cuttings (even 4 to 5
years) may root less well. Juniper is

uni que anong coni fers because both
juvenile and mature shoots will occur on
the sane tree. Juvenile shoots have flat,
prickly open needles, while the mature
shoots have appressed needl es. Rooting
capacity varies with the different needle
types. Cuttings fromthe nore juvenile
appearing shoots root nore readily than
cuttings fromshoots with mature needl es
I'n addition, hedging (pruning the top
portion of the crown to maintain |ow
growi ng plants) slows the decline in
rooting capacity associated w th agi ng by
pronoting growh of the juvenile portion
of the tree (Libby et al. 1972). Cuttings
fromhedged 13-year-ol d yel | ow cedar stock

plants root simlarly to cuttings from
unhedged 5-year-old stock plants (Russel
et al., 1990).

Juni pers are often rooted in fall or
wi nter when shoots are dornmant. However,

timng can be critical because chilling
can influence rooting. Chilling exposure
and chilling requirenment of the stock

plant can differ by cultivars of junipers.
Juni per cuttings can also be taken in the
spring (MacDonal d 1986)

Only heal thy, vigorous and di sease-
free stock plants should be used to ensure
optimal rooting of stemcuttings. Nornal
cultural practices to pronote high quality
stock plants are critical to rooting
success. Specific recomendations for
fertilizing stock plants are not well

Table 2 -- Advantages and disadvantages of cutting
propagation of juniper.

Advantages

Digsadvantages

1. 1 year production vs. 2 year
for seedling production

2. Rapid introduction of select

genotypes

3. Reliable annual production

4. Improved quality (from
uniform spacing)

5. Opportunity to select for

specific criteria:
~-pest resistance
-rooting

-color

-growth habit

6. Rapid startup for late
orders

Maintenance of stock
plants (windbreaks)

Increased labor
Decreased genetic
diversity

Probable increase in
production costs



under st ood. However, excess nitrogen
pronot es excessive shoot growth and shoul d
be avoi ded (Hartmann and Kester 1983)

Treatnent O Cuttings

Treatment of juniper cuttings
routinely involves application of a root
pronoting grow h regul at or
Recommendat i ons range fromO0.3%to 0.5%
| BA, but other auxin-like growth
regul ators can be used (Witconb 1978).
General ly, a commrercial preparation of the
growth regulator in talc formis easiest
to use. Exact levels of |BA needed for
optimumrooting in a given system may
require fine tuning for that species
Reconmmended | evel s give a good range to
begi n; however, different |levels may be
necessary. Cuttings should al so get
preventive applications of fungicides to
reduce di sease occurrence in the nursery
beds.

Root i ng Envi r onnment

The rooting environnent is critical
to success. Cuttings renmoved fromtheir
source of water (the roots) still |ose
water by transpiration. Until roots are
establ i shed, care should be taken to
mai ntain high humdity around the cuttings
and to maintain turgidity during
processing. Mst is generally used during
the day to keep humidity high and to coo
the cuttings. In addition, shade in
reduces incomng |ight and reduces the
heat |oad on the cuttings, which in turn
reduces transpiration. Protection from
wi nd al so hel ps reduce the stress on the
cuttings.

DESI GNS FOR QUTDOOR NURSERY ROOTI NG
Open Air M st Beds

As in any nursery operation, beds are
formed in a well -drained soil. Addition of
a slow-rel ease fertilizer during soi
preparati on can enhance root production
once cuttings are rooted. Beds for
rooting cuttings are essentially the sane
as beds prepared for seed germ nation or
transplanting. M st |ines should be set
up so mist can be applied during the day
to maintain high hunmidity around cuttings
and reduce stress. |If possible, shade is
recommended to reduce incom ng heat | oad
and reduce stress. Traditional snow fence
shadi ng common to nany nurseries nay
suffice. Wnd protection prevents
desiccation of the cuttings (Franpton and
Hodges 1989, MacDonal d 1986) .

Pol yt hene Tunnel s

An alternative way to root cuttings
over winter now used in Geat Britain,
uses pol yt hene tunnels over the nursery
bed (MacDonal d, 1986). The tunnels are
constructed fromw re hoops over the beds
to support 1.5 m | plastic, which encloses
the beds (Fig. 1). The tunnels are
continuous down the bed and are 1 m high
The mist line is suspended down the center
of the tunnel, 25 cm above the soil Iine.
During early fall, inconing light should
be reduced by half. dear plastic can be
used over w nter, but shade may be needed
in areas of high light intensity.
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Figure l==Sectional end view of polythene

tunnel (From MacDonald, 1986).

PROCEDURES FOR ROOTI NG OF
JUNI PER STEM CUTTI NGS

Sticking O Cuttings

Cuttings are generally 5 to 15 cm
long. The bottomof the cutting is
stripped of needl es. Fungicide shoul d be
appl i ed before cuttings are stuck in the
beds or imrediately after to prevent
di seases. The base of the cutting is
treated with growth regulator to pronote
rooting. Cuttings can be spaced at 7.5 by
7.5 cmin the nursery beds (Hartmann and
Kester 1983, MacDonald 1986). It is
critical to keep cuttings turgid during
the entire process by msting during
handl i ng and keeping cuttings in cool
dark storage until ready to plant.

Labor

Cuttings are generally harvested from
field- grown stock plants by hand
Cuttings are prepared in a protected
envi ronment. Mechani cal transplanters can
be adapted to stick cuttings into the
nursery beds.



Ti m ng

Cuttings can be taken fromthe stock
plant at different times of the year.
Cuttings can be taken during the dormant
period and stored in a cooler until the
grow ng season. However, weather will
determi ne the rooting requirements of
cuttings. Cuttings taken in late w nter
or early spring can be rooted in the open
air mst beds. Cuttings taken in August
to Septenber can be rooted over winter in
pol yt hene tunnel s.

Aftercare of cuttings

Cuttings need to be protected from
desi ccation and di sease for optinal
rooting. CQuttings should be nonitored for
problems in the rooting beds. In open air
m st beds, mst is applied frequently
during the day to prevent desiccation and
heat stress. Mst frequency shoul d
increase as tenperatures increase. M st
frequency can be reduced after roots begin
to devel op. CQuttings should al so receive
normal fertilization to inprove growth
once cuttings begin to root. By the end
of the growi ng season, cuttings in the
open air m st beds shoul d be hardened and
cultured |ike normal seedlings.

In the pol ythene tunnels, mst shoul d
be applied during the day until md to
| ate October. The nist |ines should be
renoved or drained before freezing occurs.
The cuttings should remain in the cl osed
pol yt hene tunnels until the follow ng
spring. Depending on the climate, tunnels
may need to be ventilated during the
winter to prevent excessive heat buil d-up.
Tunnel s should rermoved gradually in spring
to allow cuttings to adjust to the
envi ronment. Cuttings should be cul tured
l'i ke normal seedlings after the tunnels
are renoved (Adapted from MacDonal d 1986).

Cuttings should be nonitored for
di sease probl ens because the humd
envi ronment required by cuttings is ideal
for plant pathogens. Routine prevention
practices should be used with on-going
efforts to avoid contam nation.

UNKNOWN FACTCRS

There are still several factors that
are unknown for rooting junipers in
outdoor nursery beds. These include the
exact w ndow of taking cuttings for
maxi mum rooting results. The
recommendat i ons i ncluded are general
gui del i nes which need to be refined for
each site. Success rates reported in
literature range fromrelatively low 30 to
hi gh 100% (Major and G ossnickl e 1990,
Van El k 1969). Actual success rates wll

depend on many vari abl es, some of having
been discussed in this article. Another
factor is maxi mumage of stock plants
bef ore rooting capacity declines
significantly. As nentioned previously,
hedgi ng of stock plants can decrease the
decline in rooting capacity, In addition,
finding stock plants which have the
desirabl e characteristics and root well
will take some research.
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