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,.....------------------ Abstract -----------------.. 
A single foliar application of benzyladenine (BA) at 1250 to 3750 ppm stimulated axillary and rhizomic budbreak and offset formation 
in Hosta sieboldiana (Lodd.) Engl. Plants with no initial offsets formed a similar number of offsets as those with one initial offset but 
143% more offsets than plants with two or three initial offsets. Growth index was either not affected or increased by BA application. 
Plant appearance was enhanced by late season offset formation in BA-treated plants. 

Index words: plaintain lily, blue hosta, cytokinin, growth regulator. 

Growth regulator used in this study: Pro-Shear [benzylaminopurine or benzyladenine (BA)], N-(phenylmethyl)-1H-purin-6-amine. 

Species used in this study: blue hosta [Hosta sieboldiana (Lodd.) Engl.]. 

Significance to the Nursery Industry 

Most hosta cultivars produce very few offsets per year, 
which limits the rapid multiplication of certain cultivars with­
out using tissue culture techniques. A foliar spray of the syn­
thetic cytokinin, Pro-Shear (BA), can stimulate offset devel­
opment from axillary and rhizomic buds, leading to more 
rapid multiplication. However, stock plants with two or three 
offsets at the time of BA application form fewer offsets in 
response to BA than stock plants with no or one offset. These 
findings should facilitate the development of a practical sys­
tem for the accelerated multiplication of hosta using BA to 
stimulate offset formation. 

Introduction 

Hostas are among the most popular herbaceous perenni­
als in the United States (8), being well- suited for partial-to-

I Received for publication July 31, 1997; in revised fonn November 17, 1997. 

2Professor of Horticulture and fonner graduate student, respectively. 

full shade areas in landscapes. Hostas are conventionally 
propagated in the spring or fall by crown division, a process 
that produces only a few plants per stock plant. Rapid in­
creases in plant numbers and the introduction of new culti­
vars may be impeded by this limitation. 

Vegetative buds of hosta develop on rhizomes and in leaf 
axils (9), but the shoot apex appears to suppress outgrowth 
of these buds by apical dominance. A primary factor in the 
mechanism of apical dominance is a hormonal interaction 
between auxins and cytokinins (1). Auxin, produced at the 
shoot tip and transported basipetally, inhibits the release of 
buds from apical dominance. This action of auxin is antago­
nized by cytokinin, as demonstrated by the release from in­
hibition of lateral buds in many species by the exogenous 
application of cytokinin (6). A previous study demonstrated 
that application of the synthetic cytokinin, benzyladenine 
(BA), to single-shoot plants of Hosta sieboldiana or blue 
hosta induced the outgrowth of lateral and rhizomic buds 
(3). Offsets formed from BA-induced buds were removed 
from treated plants within 30 days of BA application and 

Copyright 1998
 
Horticultural Research Institute
 
1250 I Street, N.W., Suite 500
 

Washington, D.C. 20005
 

Reprints and quotations of portions of this publication are permitted on condition that full credit be given to both the HRI 
Journal and the author(s), and that the date of publication be stated. The Horticultural Research Institute is not responsible for 
statements and opinions printed in the Journal ofEnvironmental Horticulture; they represent the views of the authors or persons 
to whom they are credited and are not binding on the Institute as a whole. 

Where trade names, proprietary products, or specific equipment is mentioned, no discrimination is intended, nor is any endorse­
ment, guarantee or warranty implied by the researcher(s) or their respective employer or the Horticultural Research Institute. 

The Journal ofEnvironmental Horticulture (ISSN 0738-2898) is published quarterly in March, June, September, and December 
by the Horticultural Research Institute. Subscription rate is $65.00 per year for educators and scientists; $85.00 per year for 
others; add $25.00 for international orders. Periodical postage paid at Washington, D.C. and at additional mailing office. POST­
MASTER: Send address changes to HRI, 1250 I Street, N.W., Suite 500, Washington, D.C. 20005. 

1. Environ. Hort. 16(1):1-3. March 1998 

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-19 via free access



Table 1. Change in initial offset nURtber of blue hosta stock plants treated with 0, 1250, 2500, or 3750 ppm BAZ. 

Change in offset number 

30DATY 60DAT 

Initial offset number 0 1 2,3 0 1 2,3 

BA rate (ppm) 
0 O.laX 0.8b -lAc O.la O.la -O.7b 

1250 1.5a 2.3a -OAb 2.3a 2.8a O.3b 
2500 1.3a 1.3a 1.4a 1.9a 1.4a 1.7a 
3750 3.la 2Aa LIb 3.0a 2.la 1.9a 

Significancew L*** L*** L*** L*** L*Q* L*** 

lBA rate x initial offset number significant. 
YDAT =days after treatment. 
XMeans within BA rate and time separated by Duncan's multiple range test, P =0.05. 
wL, Q: linear or quadratic response, respectively, at the 0.05 (*) or 0.01 (***) level within columns; control included in regression analysis. 

rooted under intermittent mist (4). Application of this tech­
nique to hosta production would likely employ stock plants 
with various numbers of initial offsets. However, because 
apical dominance is at least partially controlled by auxins 
produced in the shoot tip, the presence of multiple shoot api­
ces may alter the response of hosta to BA application. The 
objective of this study was to determine effects of number of 
initial offsets on response of blue hosta to a range of BA 
rates. 

Materials and Methods 

Uniform liners of blue hosta were transplanted into 3.8 
liter (#1) pots containing pinebark:sand (7: 1 by vol) medium 
amended per m3 (yd3

) with 8.3 kg (14 lb) Osmocote 17N­
3P-IOK (17-7-12), 3 kg (5Ib) dolomitic limestone, and 0.9 
kg (1.5 Ib) Micromax on September 14, 1993. In April 1994, 
plants were topdressed with 18 g (1 Tbsp) of 24N-l.7P­
13.3K (Polyon 24-4-16). Plants were grown under 47% 
shade and overhead irrigated. In July 1994, plants were se­
lected for uniformity and divided into three groups based on 
the number of offsets present: those with no offsets, those 
with one emerged offset, and those with two or three offsets. 
On July 20, plants in each group received a single foliar spray 
of 0, 1250,2500, or 3750 ppm BA (Pro-Shear, Abbott Labo­
ratories, Chicago, IL) using a CO sprayer fitted with a cone 

2 
nozzle. Buffer-X (Kalo Agr. Chemicals, Overland, KS) was 
added to each BA solution as a surfactant at 0.2%. Each BA 
treatment was applied as a full coverage spray applied to 
runoff; average spray volume was 8.8 ml (0.3 oz) per plant. 

When treated, a growth index [(height + width at widest 
point + width 90° to first width) + 3, in cm] and leaf count 
were determined for five plants in each offset group. Mean 
growth index and leaf counts were 30.9 cm (12.2 in) and 
10.8 for plants with no offsets, 32.4 cm (12.8 in) and 13.6 for 
those with one offset, and 31.2 cm (12.3 in) and 13.5 for 
those with two or three offsets, respectively. At 30, 60, and 
90 days after treatment (OAT), plant height, growth index, 
and offset counts were recorded for each plant. Treatments 
in this 3 x 4 factorial experiment were completely random­
ized with eight single-plant replications. Data were subjected 
to analysis of variance to test for significance of main effects 
and interactions. Regression analysis was used to determine 
rate response to BA, and Duncan's multiple range test was 
used to test significance of initial offset numbers. 

Results and Discussion 

The interactions between initial offset number and BA rate 
for change in initial offset number at 30 and 60 OAT were 
significant (P ~ 0.05) (Table 1). Generally, offset number 
increased linearly with increasing BA rate, regardless of ini­
tial offset number. These offsets developed from both axil­
lary and rhizomic buds. For plants with no initial offsets, 
offset counts increased from 0.1 to 3.1 at 30 OAT, with no 
further increase at 60 OAT, with 3750 ppm BA. The interac­
tion between initial offset number and BA rate for change in 
initial offset number was not significant at 90 OAT. Change 
in offset number, averaged across initial offset number, again 
increased linearly with increasing BA rate (Table 2). This 
stimulatory effect of BA on offset formation in hosta con­
curs with previous studies (2, 3). 

At 30 OAT, change in offset number among controls was 
greatest for plants with no initial offsets, followed by those 
with one initial offset, and least for plants with two or three 
initial offsets. When treated with 1250 ppm or 3750 ppm 
BA, plants with no or one initial offset formed similar num­
bers of offsets 30 OAT but more offsets than those with two 
or three initial offsets. A similar trend was detected 60 OAT 
with controls and plants treated with 1250 ppm BA. How­
ever, plants with different initial offset numbers formed simi-

Table 2.	 Change in initial offset number of blue hosta stock plants 
treated with 0, 1250,2500, or 3750 ppm BA, 90 DATz. 

BA rate (ppm)	 Change in offset number 

o -0.3 
1250 1.5 
2500 1.4 
3750 204 

SignificanceY L*** 

Initial offset number 

o 1.7ax 

1 1.3ab 
2,3 0.7b 

IBA rate x initial offset number not significant, P = 0.05; DAT = days after
 
treatment.
 
YL: linear response at the 0.05 (*) level; control included in regression analysis.
 
XMeans separated by Duncan's multiple range test, P =0.05.
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Table 3. Growth indexz of blue hosta treated with 0, 1250, 2500, or 
3750 ppm BA, 90 DATY. 

Initial offset number 

BA rate (ppm) 0 1 2,3 

0 23.6bx 23.0b 33.0a 
1250 30.3a 32.3a 34.0a 
2500 34.2a 28.9a 31.7a 
3750 34.0a 33.9a 29.5a 

SignificanceW L*** L** NS 

ZOrowth index =(height + width at widest point + width 90° to first width) 
73, in em.
 

YBA rate x initial offset number significant, p ~ 0.05; DAT = days after
 
treatment.
 

xMeans within a BA rate separated by Duncan's multiple range test, P = 
0.05. 

WL: linear response at the 0.01 (**) or 0.001 (***) level or non-significant 
(NS) at the 0.05 level: control included in regression analysis. 

lar numbers of offsets 60 OAT when treated with 2500 ppm 
or 3750 ppm BA. At 90 OAT, plants with no initial offsets 
had a similar increase in offset number as those with one 
initial offset and a 143% greater increase compared to plants 
with two or three initial offsets. These results indicate that 
the presence of one offset on stock plants had little or no 
effect on hosta's response to BA compared to stock plants 
with no initial offsets. However, the presence of two or three 
offsets reduced subsequent formation of offsets in response 
to BA application. We are unaware of other studies that have 
examined how the number of shoot apices affects apical domi­
nance. However, apical dominance is often explained in terms 
of auxin produced in the shoot tip and transported basipe­
tally down the stem where it inhibits axillary bud outgrowth 
(1). One possible explanation for the observed response in 
hosta is that plants with two or three initial offsets produced 
more auxin than those with zero or one offset, thus apical 
dominance was stronger and BA was less effective in pro­
moting outgrowth of additional axillary or rhizomic buds. 

36 

34 
.--... 
E u 32 

......" 

><CD 30 
~ 

..5 
~ 28 

i -.- oppm0 26 
~ 

-0-- 1250 ppm 

" 24 --A--- 2500 ppm 
~ 3~50ppm 

22 
30	 40 50 60 70 80 90 

Days after Treatment 

Fig. 1.	 Growth index of blue hosta with no initial offsets and treated 
with 0, 1250, 2500, or 3750 ppm BA. Growth index =(height + 
width at widest point + width 90° to first width) +3, in em. 

The change in offset number decreased in controls with 
one (30 OAT) or two or three (30 and 60 OAT) initial offsets 
and at 30 OAT in plants with two or three initial offsets treated 
with 1250 ppm BA. This decrease in offsets has been previ­
ously reported (3) and may reflect a random abortion of off­
sets. Lateral buds of other species have been stimulated to 
develop after applying synthetic cytokinins, but induced buds 
failed to elongate and did not increase branching (7). How­
ever, to our knowledge, this is the first report of a decrease in 
offsets among control plants. 

Plant height and growth index data followed similar trends, 
hence only the latter are presented. Growth index was not 
affected by treatments at 30 or 60 OAT; however, at 90 OAT 
there was a significant interaction between initial offset num­
ber and BA rate for growth index (Table 3). Growth index 
increased linearly with increasing BA rate when the initial 
offset number was zero or one. When the initial offset num­
ber was two or three, growth index was not affected by BA 
rate. Growth index was similar among plants with different 
numbers of initial offsets, except among controls in which 
growth index for plants with zero or one initial offset was 
lower than for plants with two or three initial offsets. These 
results showing no effect or an increase in growth index with 
BA application to hosta are consistent with other studies (2, 
3). 

However, in August and September, plants in all treatments 
grew very little, and foliage developed marginal necrosis 
contributing to a general decline in plant appearance and size. 
Symptoms appeared related to summer dormancy induced 
by heat stress, a condition Hosta sieboldiana and its culti­
vars have been reported to experience (5). No treatment-re­
lated phytotoxicity was noted on any plants. The outgrowth 
ofBA-induced lateral buds enhanced the appearance of plants 
(personal observation) and offset the decline in growth in­
dex, particularly among plants with no initial offsets (Fig. 
1). 

These data support previous studies showing that BA 
stimulates outgrowth of lateral buds in hosta. However, fewer 
additional BA-stimulated buds are likely to develop into 
shoots when two or three initial offsets are present on the 
stock plants than when zero or one offset is present. These 
results provide a clearer understanding of stock plant response 
to BA application and should facilitate the development of a 
practical system for the accelerated multiplication of hosta. 

Literature Cited 

1. Cline, M.O. 1988. Apical dominance. Bot. Rev. 57:318-358. 

2. Garner, J.M., GJ. Keever, DJ. Eakes, and J.R. Kessler. 1997. BA­
induced offset formation in hosta dependent on cultivar. HortScience 32:91­
93. 

3. Keever, 0.1.1994. BA-induced offset formation in hosta. J. Environ. 
Hort. 12:36-39. 

4. Keever, OJ., DJ. Eakes, and C.H. Oilliam. 1995. Offset stage of 
development affects hosta propagation by stem cuttings. J. Environ. Hort. 
13:4-5. 

5. Micheletti, T. 1996. Lotsa hosta. Amer. Nurseryman 184(12):30-37. 

6. Mok, D.W.S. and M.C. Mok. 1994. Cytokinins. CRC Press. Boca 
Raton, FL. 

7. Mulgrew. S.M. and DJ. Williams. 1985. Effect of benzyladenine on 
the promotion of bud development and branching of Picea pungens. 
HortScience 20:380-381. 

8. Rhodus, T. 1995. Top twenty perennials. Greenhouse Grower 13:80. 

9. Schmid, W.O. 1991. The Oenus Hosta. Timber Press. Portland. OR. 

J. Environ. Hort. 16(1):1-3. March 1998 3 

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-19 via free access


