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Hāpi Plant Growth Regulators

Controlling growth and reproduction

Plant growth regulators (PGRs) are used in many horticultural crops as a way of controlling growth and reproduction 
e.g. apples for fruit set and vegetative growth control. We are not aware of any studies of PGRs on hops whose growth 
and reproductive habits might lend themselves to PGRs. Initial targets for PGRs in hops might include shortening the 
internodes and increasing side-arm lateral numbers for increased yield, enhancing cone numbers and size and altering 
the maturing season.
For the 2020-21 season three PGRs were trialled; gibberellins A4/7 and 6-beNew Zealandyladenine (trade name BAGA), 
gibberellin GA3 (trade name Growth), forchlorfenuron (trade name Ambitious). BAGA is used in fruit crops to enhance 
fruit shape and feathering while Growth is used in a range of crops to promote growth and cell division. Ambitious 
contains a cytokinin that accelerates cell division, cell number and increases fruit size in kiwifruit and apples. PGR’s were 
kindly supplied by Gro-Chem NEW ZEALAND Limited.

Our Findings & Recommendations

Trial Method
This trial was conducted with Nelson Sauvin and Riwaka. Plants 
making up a whole bay in a post row (5 plants in the case of 
Nelson and 9 plants in the case of Riwaka) were treated with each 
of the three PGRs (BAGA, Growth and Ambitious) and the adjacent 
bay acted as a control (not treated) (Table 1).

PGRs were applied using a knapsack and sprayed until runoff. All 
3 PGRs were applied twice (12 days apart) (Table 1). Hop plants 
on these dates where just beginning to climb strings. Plants within 
the bays were regarded as replicates for the analysis of means and 
standard error of the means and confidence intervals.

Table 1. Application rate and date for PGRs.
  Application rate Application date 
BAGA 6.0ml/10L 28 Oct
BAGA 6.0ml/10L 9 Nov
Growth 2.5ml/10L 28 Oct
Growth 2.5ml/10L 9 Nov
Ambitious 10ml/10L 28 Oct
Ambitious 10ml/10L 9 Nov
  
   
Prior to harvest in March 2021, the diameter of each bine per plant 
was recorded at a height of approximately 1.3m above the ground. 
Cones per lateral side-arm were counted on 15 laterals for each 
plant and weight of 50 cones recorded on each plant. These are 
key yield components that are predicted to show if there is an 
increase in yield between treatments.



Figure 1 shows the effect of the PGR’s on Riwaka and Figure 2 on Nelson Sauvin. The error bars signify 95% confidence 
intervals based on the standard error of the mean between replicates. Thus for Riwaka while BAGA and Ambitious 
had some effect on cones per lateral this was not significant considering the variability of the components measured. 
However, for Nelson a significant effect was found for BAGA and Ambitious on cones per lateral with significantly 
more cones per lateral on treated plants. For Ambitious treated plants cone numbers per lateral were around double 
that on untreated plants. Visually plants looked significantly higher yielding.  No significant effect was found on bine 
diameter or cone weight for any of the treatments. 
It was noted that plants treated with Growth cones turned brown earlier than untreated plants which is less desirable.

Figure 1. Effect of PGR’s on yield  
components of Riwaka hop plants
Bine diameter in mm,  
Cones/lat = cone number per side arm,  
Cone wt = average weight of 50 cones in g

Figure 2. Effect of PGR’s on yield components  
of Nelson Sauvin hop plants. 
Bine diameter in mm,  
Cones/lat = cone number per side arm,  
Cone wt = average weight of 50 cones in g.

Our Trial Results

The positive effect of Ambitious and BAGA on plant growth and yield (as at least partially determined by cone 
numbers) was quite large (in Nelson) in this study and deserves further investigation. Future trialling should look at 
timing of the applications – with the action of the chemical likely being for a limited time on material it penetrates (not 
translocated). Ambitious could potentially be applied at or shortly before flowering time as well as after (in apples and 
kiwifruit it is applied after flowering and fruit set).

Discussion

This report was prepared by Hāpi Research Limited as part of the Hāpi Brewing Success 
Programme. Hāpi Brewing Success is a partnership between the Ministry for Primary Industries, 
Freestyle Hops Limited and Garage Project. Our aim is to actively seek ways to increase the size 
and value of the New Zealand Hop Growing and Craft Brewing Industries.
More information about the Hāpi Brewing Success Programme may be found at www.hapi.co.nz

The information provided in this report is for general informational purposes only. While we try to keep the information up-to-date and 
correct, there are no representations or warranties, express or implied, about the completeness, accuracy, reliability, suitability or availability 
with respect to the information, products, services, or related graphics contained in this report. 
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