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We discovered in separate research, that localized axillary bud break on the 

growing flower stem of Rosa hybrida „Kardinal‟ can be induced through mechanical 

manipulation of the stem by partially compressing the internode above a specific axillary 

bud.  This treatment induces that bud to break on a relatively consistent basis. The new 

break then begins to grow even before the stem is harvested, resulting in significantly 

shorter time between harvests at a particular branch of the plant. We found that the forced 

bud break occurs without producing deleterious side effects to the current growing stem.  

This generates specific and timed bud breaks 7 to 14 days earlier than stem pruning 

(Lieth et al. unpublished).  The treatment can potentially increase cut flower production 

and be a useful tool during canopy rejuvenation in roses. 

It is not known what might cause this phenomenon. To optimize horticultural use 

of this we need to do research to better understand the physiology of the plant, while at 

the same time optimizing the horticultural method. This project focuses on both of these 

facets and goes further to investigate which other ornamental plants can benefit from this 

treatment. In particular, our recent quest to find methods to improve bud breaking in 

gerbera, suggested that we should attempt to see if this plant can also benefit from the 

proposed horticultural method. As this project progresses, we hope to test the method on 

a variety of ornamental crops. 

Apical dominance is thought to inhibit axillary bud break and lateral shoot 

branching due to the inhibitory effects of auxin (IAA), which is synthesized in the shoot 

apex and transported downward in the plant (Sachs and Thimann 1967; Leyser 2003).  

Basipetal axillary buds, those lower on the stem, have a higher degree of inhibition then 

apical buds, due to apical dominance (Le Bris et al 1998).  Cytokinin encourages cell 

division and is translocated in the plant from the root upwards (Sachs and Thimann 

1967).  We speculate that disruption in the translocation of the growth hormones due to 

partial compression of the rose stem reduces auxin‟s inhibitory effect on the axillary bud 

below the compression site, and an accumulation of cytokinin below the wound 

encourages cell division and release of the bud.   

The technique of partially compressing the stem in a manner to not weaken its 

ability to remain upright without staking is called by us: “Partial crush”, abbreviated here 

as “PC”. We speculate that we can fine-tune the methods by taking advantage of the 

theory that the effect is due to the interplay between auxin and cytokinin within the plant.  

If this is universal, then there should be numerous other species which would also 

respond to this treatment.  In cut flower production, the use of the partial crush (PC) 

technique could significantly reduce the time between harvests of cut flower stems by 

inducing the next break for the subsequent harvest prior to the current stem‟s harvest. 

Prior to the start of the project, we verified in a commercial cut rose greenhouse that this 

is a phenomenon that can be observed at the commercial production level. 

 



2 

Objective 1: Rose bottom break experiment 

 

One of our objectives was to focus specifically on roses to see if the method had 

applicability during the canopy rejuvenation process. Many growers prune after Mother‟s 

Day in an effort to rebuild the plant structure after months of gradually cutting higher and 

higher above the crown.  So we sought to induce breaking of specific axillary buds on 

older stem tissue on Rosa hybrida „Kardinal‟ (i.e. to induce bottom breaks) in an effort to 

rejuvenate the canopy and create a higher quality grade stem while bringing the canopy 

height down to a more manageable level.  Growers know that this tends to also improve 

productivity.  The development of a new treatment that can induce bud breaks prior to 

pruning for commercial cut-rose greenhouse application could save growers time and 

money during canopy rejuvenation periods by guaranteeing axillary bud break before 

pruning.  We expected this objective to be met because we already knew that the 

phenomenon does work in roses, but we did not know how the functionality works for 

older stem tissue. 

 

Objective 2: Forced bud break on Gerbera jamesonii  

 

Another objective was to force induction of a timed branching and flowering 

event on Gerbera jamesonii, through the use of mechanical manipulation of the rhizome.  

The rhizome is a modified stem with very compressed internodes. We speculated that the 

technique used would induce flower stem production without causing any harmful side-

effects to the plant, current flower production, or the salability of the flower stem.   

 

Materials and Methods 

 

 In all experiments the efficacy of the Partial Crush (PC) treatment to force 

axillary bud breaks is tested.  The methodologies are as follows: 

 

Rose Bottom Break Experiment 

 

Two treatments were used to test the efficacy of crushing the basipetal rose cane 

to induce specific axillary bud bottom breaks.  Rosa hybrida „Kardinal‟, grafted on „Natal 

Briar‟ rootstock, grown in a 2 gallon pot with UC Mix amended with slow release 

Osmocote® encapsulated fertilizer, and irrigated with fertigation solution, using a Smith 

Injector with 2 gal/hr drip emitters, 5 times a day, for 8 minutes total per day.  The 

nutrient solution used to irrigate was full-strength Hoagland‟s solution. 

The plants selected for the experiment had 3 to 4 major canes above the bud 

union.  The treated plants were chosen randomly among the experimental group. Flower 

stems on each plant were harvested when the 5 sepals are fully extended downward. 

Each plant and all of its major canes, 3 to 4 per plant, received either the PC 

treatment or no treatment (Control). Of the stems being observed on all the rose plants, 

37 stems were tagged for the PC treatment and different 37 stems had an internode 

tagged as the Control. Internodes receiving the PC were crushed to approximately 30-

40% of the stem caliper above a targeted node.  Date of bud break and the date of 

application were recorded. 

The height and width of each plant was measured along with the number of leaves 

counted on each plant as a measure of plant size. 
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Gerbera Bud Break Trial 

 

Two varieties, „Maya‟ and „Passion‟, of one year old G. jamesonii are grown in 

coconut coir in one gallon containers.  Five replicates of the two treatments are tested, 

Partial Crush (PC) and Control (CONTROL) on each variety for a total of ten replicates 

of each treatment.  All plants are drip fertigated with half-strength Hoagland‟s solution.    

For each treatment an underground rhizome was selected and tagged.  The coir 

covering the rhizome was brushed aside to expose the rhizome. For the PC treatment the 

rhizome was partially crushed in the internode space with a pair of needle-nose pliers and 

then the coir was placed back on top of the rhizome. For the Control group a rhizome was 

selected and the coir at what would have been the crush site was removed to expose the 

rhizome and then reburied.  Notes and observations were taken weekly for six weeks 

following treatment. The numbers of developing flower buds including visible buds to 

developing stems were counted, as well as the number of weekly harvested stems.  Each 

plant was examined to see if a new branching event occurred at the treatment site.   

 

  

Results and Discussion: 

 

Rose Bottom Break Experiment 

  

The PC treatment had the desired effect on 7 of 37 treated internodes. None of the 

Control stems showed bud break.  The canopy growth was not affected by the treatment; 

all the plants continued to produce flower stems.  Of the 7 axillary buds that broke 

subject to the PC treatment only one of the buds resulted in a mature stem while the rest 

produced blind shoots.  It is speculated that the blind shoots are a result of apical 

dominance and auxin transport from the rose canopy that remained above the treatment 

site. It should be noted that we experimented only on bud break, and did not prune once a 

bud had broken. 

Additional trials, including analysis of growth hormone transport above and below the 

treatment, could provide a better understanding of the physiology behind the breaks.  

Furthermore, the method does show some promise as an element of pruning, but we need 

to see if we can improve the percent of effectiveness. 

Partial crush treatment 

site; where the prune cut 

will occur. 

Two new stems that 

resulted from the partial 

crush treatment which 
forced axillary bud 

breaks. 

Old stem growth with 

growing, harvestable rose 

stems above unaffected 
by the break in apical 

dominance below. 
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 A new trial is being designed to reduce the frequency of blind shoots and increase 

the frequency of axillary bud break by applying the PC and Control treatment the same as 

before, but removing the plant canopy above the treatment site one week after 

application.  Also, at the time of application all flower stems will be removed to decrease 

the auxin concentration in the plant canopy.  This should eliminate the blind shoots by 

removing the apical stems and force the targeted buds to break.  Time from application of 

treatment, or in the case of the Control, time from flagging the bud, until the axillary bud 

breaks will be recorded and statistically analyzed. 

   

Gerbera Bud Break Trial 

 

Two new branching events occurred at the treatment site for the PC treatment. At 

the same time two new branching events also occurred at the designated treatment site for 

plants in the Control treatment.  There was no significant difference in application of 

treatment and induced branching at the treatment site.  

The total number of developing flower buds (Figure below) was higher for the PC 

treatment for weeks 1, 2, 3 and 4 but this is likely to be due to the variations in the plants 

prior to the experiment.   

 
 

The Control and PC treatments harvested flower stem totals (Figure below) 

showed the same pattern each week, except at week 2 the PC treatment had a higher rate 

of productivity.  After week 2 the two treatments then had similar curves and slopes (see 

both Figures). This difference is likely due to prior status of plants, rather than a 

treatment effect. 

The PC treatment did not have any significant effect on induction of a branching 

event at the treated location on the rhizome nor did it increase floral production within 

the timeframe where one might expect to see an effect.  While branching occurred at the 

crush site, it cannot be attributed to the treatment since the same occurred in the Control. 

Also, the morphology of a rhizome as compared to a rose stem could also be the cause of 

variation in results between the two separate experiments.    
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Further testing of the PC treatment is in progress to identify as many plant species 

as possible which are receptive to the PC treatment. Cut flower species that are found to 

be responsive to the PC treatment would benefit from the increase in stem yields. Trails 

are in progress for various other ornamental plants including chrysanthemum and 

hydrangea. Test plants are currently being grown for this purpose. No results are as yet 

available for these trials. Based on the results with Gerbera, no more trials will be carried 

out on below-ground modified stem structures. 
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