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2013 ORGANIC HOP VARIETY TRIAL: RESULTS FROM YEAR THREE 

Dr. Heather Darby, University of Vermont Extension 

heather.darby[at]uvm.edu 

 

Great interest has been kindled in producing hops in the Northeast. While hops were historically grown in 

the Northeast, they have not been commercially produced in this region for over a hundred years. With 

this loss of regional production knowledge, and the advancements of cropping science and the 

development of new varieties over the last few decades, a great need has been identified for region-

specific science-based research on this reemerging crop. Additionally, the vast majority of hops 

production in the United States occurs in the arid Pacific Northwest on a very large scale, which is very 

different from hops production in the humid Northeast where the average hopyard is well under 10 acres. 

Knowledge is needed on how to produce hops on a small-scale in our climate. With this in mind, in 

August of 2010, UVM Extension initiated an organic hops variety trial at Borderview Research Farm in 

Alburgh, VT. The UVM Extension hopyard is trialing 22 publicly-available hop varieties, and 3 

mailto:heather.darby@uvm.edu?subject=2012%20Hops%20Variety%20Trial%20Report
http://www.uvm.edu/extension/cropsoil/hops
http://www.uvm.edu/extension/cropsoil/hops#construction
http://www.youtube.com/playlist?list=PLaZCgOs78cqiREP4VgSQj04h58_fN0naD
http://www.uvm.edu/extension/cropsoil/hops
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Hand-weeding was the primary weed control method. However, this season we also experimented with 

organic herbicides including Matratec (Brandt Consolidated Inc, 25(b) EPA Exempt), active ingredient 

clove oil, and Avenger (Cutting Edge Formulations Inc, EPA Reg. No. 82052-3) active ingredient citrus 

oil (Table 1).  Efficacy of steam weeding was also evaluated twice during the season. In the case of both 

organic herbicides and steam weeding, weed control was only adequate for small annual broadleaf and 

http://www.uvm.edu/extension/cropsoil/wp-content/uploads/Leaf_Hopper_Article.pdf


http://www.uvm.edu/extension/cropsoil/wp-content/uploads/Leaf_Hopper_Article.pdf
http://nehopalliance.org/wp-content/uploads/2011/08/Article-Two-Spotted-Spider-Mite.pdf
http://www.uvm.edu/extension/cropsoil/hops#irrigation
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Harvest date for each variety can be found in Table 3. The number of living bines at the bottom of the coir 

were counted and recorded, as were bine height, and pre-pick bine weight. Bine height was measured but 
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RESULTS 

 

Using data from a Davis Instruments Vantage Pro2 weather station at Borderview Research Farm in 

Alburgh, VT, weather data was summarized for the months spanning from the 2012 harvest to 2013 

harvest ( 

 

 

 

 

 

Table 2). The winter of 2012-2013 was fairly mild, adding to the total number of Growing Degree Days 

�*''¶V���7KH��013 growing season (March-September) experienced 5,424 **'¶V��ZKLFK�ZHUH 74 more 

than the 30 year average (1981-2010 data). June 2013 saw near record rainfall in our area, with 5.5 more 

inches of precipitation than the 30 year average, while the rest of the summer experienced less 

precipitation than the 30 year average. 

 

 

 

 

 

 

Table 2. Temperature, precipitation, and Growing Degree Day summary, Alburgh, VT. 

 
Based on weather data from a Davis Instruments Vantage Pro2 with WeatherLink data logger. Historical averages are for 30 years of NOAA data 
(1981-2010) from Burlington, VT. 

* November 2012 data are based on National Weather Service data from cooperative observation stations in South Hero, VT.  

ഝ June 2013 precipitation data based on National Weather Service data from cooperative stations in South Hero, VT.  
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Table 3. Organic hop variety trial harvest date and dry matter at harvest. 

Variety Harvest Harvest dry matter (%) 

  Date   
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Table 4. Bine height and sidearm length of hop varieties, 2013. 
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Table 5
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There were few significant differences in yields among the varieties (Table 6). This is likely due to the 

fact that yields varied considerably by plot (Table 9).  At the time of the hopyard establishment each plot 

contained 5 hills with two crowns per hill. Over the last 3 years several of the hills have been lost to 

disease, insect, or other production pressures. Several of the plots also have hills that have just been 

severely weakened from environmental and/or pest pressures. For example, the eastern section of our 

hopyard suffers from some degree of shading during the morning hours.  

 

Table 9. Range of yields by variety, Alburgh, VT, 2013. 

Variety Yield @ 8% moisture 

  Minimum Maximum 

  lbs per acre 

o55 0 345 

o74 0 614 

Cascade 196 

614Cas4

/15de
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Figure 8. Alpha acid levels for hops from the 2013 harvest, Alburgh, VT.  

 

 

 
Figure 9. Beta acid levels for hops from the 2013 harvest, Alburgh, VT. 
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Bine Nutrients 

 

Bine material was sent to Cumberland Valley Analytics in Maryland to be analyzed for 

macro/micronutrient. Nitrogen, ideally, will comprise 3% of the total plants biomass at harvest while 

phosphorus will comprise .50%, and potassium 2%��,Q�RXU�YDULHW\�WULDO��YDULHW\�µGalena¶ had the highest 

percent nitrogen at 2.52% (Table 11). Newport had the highest percent phosphorus (0.56%).  Potassium 

was highest in variety Liberty (1.99%).  Interestingly, most varieties were close to meeting the nutrient 

requirement for phosphorus and potassium while none of the varieties met the 3% nitrogen concentration. 

It is highly likely that yields are being limited by nutrient deficiences, especially nitrogen.  

 

 

Table 11. Bine Nutrients for 2013 in our hops variety trial, Alburgh, VT.  

Variety Nitrogen Phosphorus Potassium 

  % % % 

Cascade 2.42 0.42 1.73 

Chinook 1.59 0.42 1.57 

Crystal 2.22 0.37 1.56 

Galena 2.52 0.39 1.82 

Glacier 2.09 0.40 1.49 

Liberty 1.90 0.43 1.99 

Newport 1.66 0.56 1.80 

Nugget 2.11 0.44 1.52 

Perle 2.37 0.33 1.59 

Sterling 1.97 0.28 1.46 

Teamaker 1.92 0.30 1.54 

Vanguard 2.08 0.48 1.85 

Willamette 1.17 0.32 1.26 
Numbers in bold indicate top performing varieties. 

 

 

Year-to-year comparisons 

Yield comparisons between 2012 and 2013 show that a few varieties did not improve production    

(Figure 10); Glacier, Liberty, Perle, and Santiam yields were worse than they were the previous year. 

Variety µTettnang¶ yielded similarly between years. All other varieties performed better in 2013, with 

many yields well over double their production of the previous year (2012).  
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Table 12. Average number of TSSM per leaf by variety in 2013, Alburgh, VT. 

Variety Spider mites 

  leaf
-1

 

Cascade 0.39 a 

Centennial 0.89 a 

Chinook 1.06 ab 

Cluster 1.00 ab 

Crystal 1.36 ab 

Fuggle 1.44 ab 

Galena 0.80 a 

Glacier 0.76 a 

Horizon 0.81 a 

Liberty 1.60 ab 

Mt. Hood 2.85 b 

Newport 0.44 a 

Nugget 0.81 a 

Perle 1.18 ab 

Saaz 1.13 ab 

Santiam 1.08 ab 

Sterling 0.33 a 

Teamaker 0.13 a 

Tettnang 0.42 a 

Vanguard 1.56 ab 

Willamette 0.66 a 

  0.0064 

Within a column values followed by the same letter are not significantly different. 

 

 

Populations of TSSM and mite destroyers differed significantly by sample date (Table 13, Figure 13). The 

TSSM thrive in hot dry conditions, such as those found in mid-July through August. 7660�SRSXODWLRQ¶V�

spiked from late July through harvest, which is when climate conditions are usually suitable for the pest. 

There was a significant interaction between variety and sample date for TSSM (p-value= <0.001).  
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Table 13. Average number of TSSM and mite destroyer per leaf by sample date in 2013, Alburgh, VT.* 

Sample date Spider mites Spider mite destroyers 
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boom-and-bust cycle of predator prey relationships is present (Figure 14). Overall TSSM pressure in the 

hopyard was low in 2013 as compared to 2012. 

 

Table 14. Pearson correlation coefficients and probability level: TSSM and mite destroyers, Alburgh, VT. 

Measurement Two-spotted spider mites 

r Probability level 

Mite destroyers 0.0192 0.4757 

 

Pest pressure – Potato leafhoppers 

Significant differences were determined between varieties for average number of PLH across the season. 

Cluster had the least number of PLH for the second year in a row, although all varieties were statistically 

similar except for Fuggle, Liberty, Mt. Hood, Newport, and Saaz (Table 15, Figure 15). The worst 

affected varieties for PLH were Liberty, Newport, and Fuggle. 

 

 
Table 15. PLH incidence by variety, Alburgh, VT. 
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Table 16. PLH incidence by sample date, Alburgh, VT. 
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Pest Pressure- Aphids 

 

Aphids were the pest that most severely infested our hopyard in 2013, by both variety and sample date. 

Significant differences were determined between varieties for average number of aphids across the 

season. Cascade had the lowest average number of aphids per leaf (Table 17), although only statistically 

different from Crystal and Willamette.  

 

Table 17. Aphid incidence by variety, Alburgh, VT. 

Variety Aphid 

  leaf
-1

 

Cascade 2.03 a 

Centennial 6.40 ab 

Chinook 5.69 ab 

C
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Aphid populations were the highest from early July- harvest (Table 18). A significant difference was 

found between sample dates for aphids, with the second week in August seeing the highest number of 

aphids per leaf. 

 

 

Table 18. Aphid incidence by sample date, Alburgh, VT. 

Sample date Aphid 

  leaf
-1

 

3-Jun 0.01 a 

10-Jun 0.03 a 

18-Jun 0.26 a 

24-Jun 0.98 a 

1-Jul 0.20 a 

9-Jul 5.7 bcd 

16-Jul 4.5 
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Table 19. Weeks above economic threshold for the three major pests, Alburgh, VT. 

Pest Species # of weeks above economic threshold Dates 

Potato leaf hopper 2 Last week in June- First week in July 

Aphid 4 Late July- Harvest 

Spider mite 1 Third week in August- Harvest 

 

 

 
Figure 17. TSSM, PLH, Aphids, and mite destroyer populations through the 2013 growing season, Alburgh, 

VT.  
 

DISCUSSION 

 

Traditionally, hops are propagated by rhizome, which are planted in the early spring. Rhizomes can often 

carry diseases like Verticillium wilt, hop latent virus, and downy and powdery mildew. Unbeknownst to 

the grower, these diseases can easily be transplanted into a new hopyard. In an effort to minimize the 

possibility of this, the UVM Extension hopyard was planted with vegetative cuttings. The cuttings were 

propagated and sent across the country in a refrigerated truck, arriving in early August 2010. Some plants 

were adversely affected by the long distance traveled, some were too close to the refrigerator unit, and all 

plants arrived heavily infested with TSSM. This, combined with a late planting, resulted in reduced plant 

vigor dangerously close to winter. Soil saturation from the soggy October in 2010 and the spring floods of 

0.00

2.00
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2011 reduced the amount of oxygen 

in the soil and promoted root rot. In 

2012, severe downy mildew pressure 

combined with outbreaks of TSSM 

led to further decline in overall plant 

health.  The extent of the effect of 

the early conditions in the UVM 

hopyard on these perennial plants has 

been seen through reduced stands, 

plant vigor, and overall yield in the 

3
rd

 year of harvest. Hop growers 

from the Pacific Northwest (PNW) 

say that a poor first year will set back 

hops production on a yard for many 

years. 

 

When hops are harvested, the lower few IHHW��RU�³WDLO´��LV�OHIW�LQ�WKH�ILHOG�WR�SKRWRV\QWKHVL]H�IRU�WKH�

UHPDLQGHU�RI�WKH�JURZLQJ�VHDVRQ�LQ�RUGHU�WR�VWUHQJWKHQ�WKH�FURZQ¶V�UHVHUYHV�IRU�WKH�IROORZLQJ�VHDVRQ��

Minimal snow cover and fluctuating temperatures such as ZH¶YH�VHHQ�LQ�WKH�ODVW�three years can also have 

an adverse effect on weaker crowns, sometimes leading to frost heaving and even death. Frost heaved 

plants can be mechanically damaged by the lifting, and the exposed crown can also become frost 

damaged by cold air temperatures and is prone to drying out. Snow cover will usually mitigate harsh 

winters by acting as an insulator.  These factors have also contributed to lower than expected plant health 

and yields in the UVM Extension hopyard (Table 6 and Table 9).   

 

+RSV�DUH�FRQVLGHUHG�³KHDY\ IHHGHUV´��PHDQLQJ�WKH\�UHTXLUH�D�ORW�RI�QXWULHQWV��6SOLW�DSSOLFDWLRQV�RI�YRODWLOH�

nutrients such as nitrogen (N) are highly recommended, particularly on lighter soils. Hop N needs are 

greatest in the month of June and into early July when the hop is growing quickly (Figure 18). Split 

applications should be timed for early spring at training, and again in early- to mid-June. There are few 

rapidly available sources of N approved for use in organic farming systems. Slow release amendments 

such as manures, composts, and various meals (blood, alfalfa, oilseed, etc.) will release plant available N 

(PAN) over time, but only under the right conditions. Fertilizer timing was imperfect in the UVM 

Extension research hopyard this year, resulting in undernourished hop plants, which ultimately affected 

yield. Heavy rain events in June likely resulted in significant leaching of nutrients. In addition, broadcast 

application methods are less than ideal resulting in uneven plant fertilization. This season a fertigation 

system will be implemented to add small quantities of N to plants weekly.   

 

As hops production in the Northeast continues to expand, it is becoming more and more apparent how 

essential irrigation is to obtaining high yields. +RSV�QHHG���´ of water during the growing season, and 

while we often receive that much precipitation over the course of a year in the Northeast, it is not 

necessarily at the time when hops need it most. The summer of 2013 was fairly ordinary in Vermont, and 

despite added irrigation, it may not have been VXIILFLHQW�WR�PHHW�WKH�FURS¶V�QHHGV��0DMHU������� states that 

water stress during July and the beginning of August can cause a significant reduction in stomatal 

conductivity and net photosynthesis, with the result of a reduction in the weLJKW�RI�WKH�KRS¶V�JUHHQ�PDVV��

Figure 18. Rate of nitrogen uptake over time, Gingrich et al. 2000. 
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this seems to be the case for hops grown in the UVM experimental yard, and from grower reports. Lewis 

and Thomas (1982) found that high temperatures during flower initiation in the end of May and early 

June, can cause high alpha acid levels, as this is when resin glands are initiated. High temperatures during 

cone ripening may also result in increasing the amount of alpha acids secreted by resin glands, and 

thereby boosting alpha acid levels.  

 

Hops, like grapes, have terroir. Their brewing characteristics and oil content are reflective of their 

microclimate. Hop varieties grown on the East Coast, even though genetically the exact same as varieties 
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http://www.uvm.edu/extension/cropsoil/wp-content/uploads/Leaf_Hopper_Article.pdf
http://www.uvm.edu/extension/cropsoil/wp-content/uploads/Leaf_Hopper_Article.pdf
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Figure 19. Relationship between alpha acid levels and average # PLH per leaf. 
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