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Abstract. A stock plant etiolation treatment was tested to improve rooting of the important
cherry rootstock Gisela-5. To create the etiolation effect, at the beginning of the growing
season, banding (blanching) was initiated on stock plants by placing black plastic tape at
the base of new shoots for 6 or 10 weeks. Cuttings were excised so that the banded area
was at the cutting base. IBA was applied at two concentrations (5 and 10 mm) to the cut-
ting base following wounding and cuttings were placed in perlite (100 %) rooting medium
under mist. The rooting percentage, number of roots per cutting and root length were
measured 4 weeks after planting. Banding and duration significantly stimulated rooting
of leafy softwood cuttings. The highest rooting percentage (80.0%) was obtained on cut-
tings banded for 6 weeks and treated with 5 mm IBA.

Great differences in the rooting ability of  and Leakey, 1996; Howard et al., 1988), and

cuttings existamong species and cultivars. With
most species, the careful selection of cutting
material from stock plants or containerized
plants, management of cuttings and control
of environmental conditions during rooting
have a significant role on rooting of cuttings
(Hartmannet. al., 1997). Stem cuttings of some
vegetative rootstocks root so readily that the
simplest facilities and care yield high rooting
percentages. However, cuttings of some root-
stocks root only with difficulty and the rooting
rate is very low, even if the environmental
conditions are optimal. External application
of plant growth regulators, wounding, and
environmental manipulation of cuttings result
in physiological changes in cuttings and can
promote rooting (Couvillon, 1988).

Stock plant etiolation studies have special
significance, especially on difficult-to-root
species. Reducing irradience levels of stock
plants can sometimes enhance rooting of dif-
ficult-to-root species. During the etiolation
process, entire plants or several branches of
a stock plant are covered with black plastic
or banded to localize light exclusion pretreat-
ment, excluding light from the portion of a
stem that will eventually become the cutting
base (Bassuk and Maynard, 1987; Maynard
and Bassuk, 1987). Castanea (Bricolti et al.,
1994), various forestry plant and shrubs (Hoad

Received for publication 6 Oct. 2003. Accepted for
publication 10 Feb. 2004. We thank Douglas Sena-
lik and Ahmet Ipek (Department of Horticulture,
University of Wisconsin, Madison, Wis.) for critical
reading of the manuscript.

'To whom reprint requests should be addressed;
e-mail hsgulen@uludag.edu.tr.

HortScience 39(6) OctoBer 2004

woody ornamental plants like Rhododendron
(Maynard and Bassuk, 1987) are propagated
rapidly with cuttings using etiolation. Banding
hasbeen also used to improve rooting success of
awiderange of difficult-to-root woody species
andincreased cutting production. For example,
Sumner (1991) demonstrated that short period
of banding on light-grown shoots promoted
adventious root formation of difficult-to-root

apple rootstocks. Although the benefits of
etiolation or blanching are well documented
for propagation of apple rootstocks and some
ornamental shrub species (Howard et al.,
1988), little work has yet been done on stone
fruit species.

Seasonal timing or the period of the year
in which cuttings are taken may impact root-
ing. Although, it is possible to make cuttings
of easy-to-root species throughout the year,
softwood cuttings of many deciduous woody
species taken during spring or summer enhance
the rooting percentage. It is reported that leafy
softwood cuttings of many difficult-to-root
species such as cherries taken during spring
and summer usually root more readily than
hardwood cuttings (Hartmann and Brooks,
1958; Hartmann et al., 1997).

In nurseries, it is important to find the best
conditions for an economic propagation of
plants thathave commercial importance. Some
cherry species are known to be easy propagating
by cuttings, while some hybrids are known to
be somewhat problematic due to poor rooting
(Webster and Schmidt, 1996). In this respect
this research was initiated to investigate the ef-
fects of banding and IBA application onrooting
ability of leafy softwood cuttings of Gisela-5,
one of the most popular vegetative rootstocks
for cherry growing, which is difficult-to-root
by cuttings. Another objective of this study
was to determine the effect of timing of taking
cutting on the rooting of the cuttings taken in
two different periods.

Materials and Methods

Banding was accomplished by placing
self-adhesive black plastic tape (1.5 cm wide)
at the base of new shoots (the future cutting
base) when they were 5 to 7 cm long. Bands
were left on the shoots for 6 or 10 weeks and

Table 1. Effects of the banding and IBA treatments on rooting percentage, number of roots per rooted cutting
and root length of the leafy softwood cuttings of Gisela-5 taken 6 or 10 weeks after banding.

IBA Roots/ Root
treatment Duration Rooting cutting” length
(mm) Banding (weeks) (%) (no.) (cm)
0 No 6 0.0 - ---
Yes 6 9.11 1.0 0.5
No 10 0.0j - -
Yes 10 0.0j --- ---
5 No 6 63.6d 11.3 3.4
Yes 6 80.0 a 10.1 3.7
No 10 320¢g 5.5 2.5
Yes 10 6l.6e 9.3 2.9
10 No 6 65.0c 9.3 1.9
Yes 6 66.0b 114 3.1
No 10 21.4h 1.0 1.6
Yes 10 495f 7.9 32
ANOVA
IBA * NS *
Banding * * *
Duration * * *
IBA x banding * NS *
IBA x duration * NS NS
Banding x duration * 0.734w* NS
IBA x banding x duration * NS NS

“Mean value per rooted cutting.

YValues within column followed by the same letter are not significantly different at P < 0.05 by Lsb.

*Not detected.
“LsD value.

**Nonsignificant or significant within column at P < 0.05, respectively.
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Fig. 1. The effects of banding and IBA applications on rooting of Gisela-5 leafy softwood cuttings taken
6 weeks after banding. (A) Cuttings with no banding. (B) Cuttings with banding.

shoots excised from the stock plant proximal
tothe banded area. Pooled shoots were putinto
plastic bag covered with wet canvas, brought
to propagation unit. Shoots were cut to a
maximal length of 20 to 25 cm and the lower
two to three leaves (depending on the length of
internodes) were eliminated. The bands were
removed and the cutting base was slit vertical
with a sharp grafting knife on three sides for 1
cm, penetrating through the bark and into the
wood. The cutting base was dipped for 10 s
in 5 or 10 mMm IBA solution (by volume, 50%
ethylalcohol : 50% water) following wounding.
After drying, cuttings were placed in perlite
(100%) rooting medium to adepthof =10cmin
the greenhouse rooting bench. Control cuttings
(0 mm IBA treatment) were dipped for 10 s in
50% ethyl alcohol only. During the rooting,
average 28/18 °C day/night temperature and
500001ux lightintensity (16/8,light/dark) were
maintained in the greenhouse. In addition, 75%
to 80% relative humidity was maintained with
amistsystem (10 s for every 20 min during the
day; 5 s for every 2 h during the night). Four
weeks after planting, cuttings were removed
from the rooting bench, and rooting percentage,
average number of roots per rooted cutting and
average root length (cm) per rooted cutting
were evaluated.

The experiment was arranged in a random-
ized block design with three replications (15
cuttings per replication). Data were tested by
analysis of variance (ANOVA) and mean sepa-
ration was accomplished by least significant
difference (Lsp) test at P <0.05. BARNES and
MSTAT-C computer programs were used for
correlation analysis.

Results and Discussion

Effects of IBA treatment, banding and band-
ing duration on rooting of Gisela-5 cuttings
are summarized in Table 1. Rooting percent-
age changed significantly depending on IBA
treatment, banding, and duration. In addition,
all the interactions among the treatments were
significant. In general, rooting percentage of
cuttings banded for 6 weeks was higher than
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that banded for 10 weeks. The highest rooting
percentage (80.0%) was observed for cuttings
banded for 6 weeks and treated with 5 mm
IBA. Regarding IBA treatments, our data are
consistent with a study suggesting 5 mm IBA
application in order to propagate leafy softwood
cuttings of cherry rootstocks (Webster, 1996).
Strauchetal (1985) alsoreported that softwood
cuttings of cherry hybrids had good potential
for forming adventitious roots under mist after
5 mm IBA treatment. Considering the banding,
exclusion of light by etiolation or stem banding
greatly enhances a stem’s sensitivity to auxin
(Maynard, 1991, 1992) and stimulates root
initiation (Englert et al., 1991). However,
banding for 10 weeks decreased the rooting
percentage, even in 5 mm IBA treatment in this
study. Shoots banded for 10 weeks were almost
45 to 50 cm at the time of excising and stock
plant was almost at the end of active growing.
Strauch et al (1985) achieved the best rooting
of cuttings when the shoots on stock plants
were at the active growing period. Evidently,
rooting percentage of leafy softwood cuttings
taken at the beginning of growing season or at
the end of spring is higher than that taken in
summer in difficult-to-root species (Hartmann
et al., 1997).

Regarding the number of roots per cutting,
banding and duration had significant effect. In
addition, an interaction between banding and
duration was observed. However, neither IBA
treatment nor any interaction with IBA had
significant effect on the number of roots per
cutting. As it was shown in Fig. 1, more roots
were observed for banded cuttings. Some ana-
tomical and physiological changes can occur
in etiolated stem tissue that enhances rooting.
Howard and Ridout (1992) concluded that
etiolated plant parts were relatively thin stems,
which was associated with a net accumulation
of dry matter at the cutting base before the first
root emerged and during the rooting. In the
present study, banding for 6 weeks increased
the number of roots per cutting. Duration of
banding may play an important role on the
accumulation of dry matter that affects root
initiation and, consequently, number of roots

per cutting. In addition many of the techniques
described to enhance rooting potential like
severe pruning and blanching, induce in the
stock plantjuvenile characters and the resulting
material is described as rejuvenated (Howard
et al., 1988). Rejuvenated character may also
increase the number of roots per cutting.

Root length changed significantly depend-
ing on IBA treatment, banding and duration.
Considering all the treatments, however, the
only interaction was observed between IBA
treatments and banding. The highestrootlength
(3.7 cm) was observed for cuttings banded
for 6 weeks and treated with 5 mm IBA. Evi-
dently, IBA treatment following banding was
suggested for root initiation and further root
quality (Howard and Harrison-Murray, 1985).
To obtain the maximum root quality, Harrison-
Murray and Howard (1982) suggested that
normal blanching tapes must be applied close
behind the shoot apex while this is actively
extending. This may also explain why banding
for 6 weeks was more effective.

Conclusions

The standardized technique presented
here can greatly improve rooting of Gisela-5
softwood cuttings. Rooting percentage and
root length changed significantly depending
on IBA treatment, banding and duration while
number of roots perrooted cutting was affected
significantly by banding and duration. Data
indicated that the highest rooting response
was obtained on cuttings banded for 6 weeks
and treated with 5 mm IBA.
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