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“There is significant growing interest in 
hard cider with the number of cideries 
in NY State reaching 53.  In this article 
I summarize our 30 years of experience 
at Cornell and on my own farm of 
growing hard cider varieties.”

Growing Apples for Craft Ciders
Ian A. Merwin
Professor of Horticulture Emeritus—Cornell University 
Grower and Cider-maker—Black Diamond Farm

Cider has been a mainstay food and fermented bever-
age for thousands of years.  Domesticated apples were 
brought to America by the first European colonists, and 

from 1640 to 1840 
most of our or-
chards consisted 
of seedling apples, 
grown primar-
ily for sweet and 
hard (fermented) 
cider.  Despite 
this long history, 
hard cider was 
not considered 

an economically important drink in the US until quite recently, 
when the USDA and several apple-growing states began to col-
lect information specifically about cider production.  Over the 
past decade hard cider has been “rediscovered” by consumers in 
the US, and production and consumption have been increasing 
faster than any other alcoholic beverage—expanding about 50% 
annually in North America since the year 2000.  
 Any fresh cider can be fermented to produce what we call 
hard cider in the US and Canada. Everywhere else in the world—
and for the rest of this article—the word “cider” implies the 
fermented kind, not what is often called “sweet” cider.  Among 
the many thousands of traditional and modern cultivated apple 
varieties, about 1000 are considered especially good for making 
cider.  I became interested in these specialty cider varieties in 
1985, when I moved back to upstate NY from California, for 
graduate studies in pomology at Cornell University.  Two excellent 
books on the subject were also inspiring and helpful, and both 
are still available today: “The Book of Apples” by Joan Morgan 
and Alison Richards (1993); and “Sweet & Hard Cider” by Annie 
Proulx and Lew Nichols (1980).  
 In 1992 we bought a small farm near Trumansburg NY (Black 
Diamond Farm, website www.incredapple.com), and I began to 
plant as many of the traditional European and American heirloom 
cider apples as I could obtain from various commercial nurser-
ies.  At that time most of the European cider varieties were only 
available as budwood cuttings from the USDA apple germplasm 
collection in Geneva NY. I spent three months on sabbatical leave 
in 1997, visiting the main cider regions in France, Spain and 
England, to study their apple varieties, production systems, and 
cider-making styles.  Then in 2000 we established a thousand-tree 
planting of English cider varieties on three different rootstocks 
at the Cornell orchard in Lansing NY, where we could do formal 
research on these varieties and provide fruit for some of the first 
commercial cider-makers in the Finger Lakes region.
 Until recently only a few commercial orchards in North 
America were growing specialty cider varieties, but that is chang-
ing quickly as more growers have recognized this potential niche 
market.  Hundreds of new commercial cider-makers (or “cider-

ies”) around the country are now seeking apple varieties known 
for making top quality ciders. The demand for these varieties 
greatly exceeds their current supply, because only a few of the 
new cideries have productive orchards or expertise in growing 
apples. The un-met demand for special cider apples has led 
growers across the US and Canada to consider these apples as 
an alternative to growing mainstream varieties, because the best-
known cider apples fetch prices as high as $400 per 20-bushel 
bin.  My purpose in writing this article is to summarize what I 
have learned about growing these cider apples over the past 30 
years, and to make this information available to those interested 
in cider and cider apples.

A Note of Caution
	 Modern orchards cost about $25,000 per acre to establish and 
bring them into commercial production.  The initial costs can be 
reduced somewhat by planting free-standing trees at low densities 
(less than 300 trees per acre) on rootstocks such as M.7, MM.106, 
MM.111, or Bud.118; but trees on these semi-dwarf rootstocks 
will take two or three times longer to come into full production, 
compared with high density orchards on full-dwarf rootstocks.  
Also, the cumulative yields per acre will be lower for semi-dwarf 
orchards than for high-density systems like Tall Spindle or Verti-
cal Axis on rootstocks such as Bud.9, M.9, G.11, G.41, or G.935.  
Under our growing conditions in the NY Finger Lakes region, 
most of the specialty cider varieties have established quickly and 
produced high quality and yields of fruit in modern style plantings 
on full-dwarf rootstocks.  Compact fruit trees are also easier to 
prune, spray and harvest.  Fruit quality is consistently better on 
more slender trees where all of the apples benefit from ample 
sunlight, good air circulation, and sufficient spray coverage.  The 
comparative advantages of high-density apple orchards are well 
documented, widely recognized, and similar for cider fruit and 
dessert fruit.  Considering the current shortages and high prices 
of specialty cider fruit, it is important for growers to bring these 
orchards into full production promptly, which can be achieved 
best with high-density plantings. 
 Given the substantial long-term investment required to 
establish an orchard, another important question is whether the 
present demand for specialty cider apples will endure, or is merely 
another food fad that may vanish in a few years.  No one can 
answer that question for sure, but a number of forces are driving 
the renewed interest in cider. It is part of the popular local foods 
movement; it is perceived as a traditional food with an appealing 
tradition; it is relatively low in alcohol and thus safer to consume 
socially; it is gluten-free; and it usually has fewer calories and is 
“lighter” and more “crisp” than beer, which makes it pair well with 
different foods.  In the UK—a country where beer has long been 
the most popular alcoholic beverage—national cider consump-
tion totals 5% of beer consumption.  In the US at present, cider 
consumption is only 1% of beer consumption, suggesting great 
potential for long-term growth.  Many of the major breweries are 
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investing in our nascent cider industry, apparently convinced that 
its future looks bright.

Important Traits of Cider Apples
 There are many factors involved in choosing apples for cider-
making.  The most widely used system for describing cider apples 
was developed at the Long Ashton cider research station in south-
west England, almost a century ago.  All apples can be placed into 
the following four groups, based upon their fruit chemistry:

Bittersweets:   > 0.2% (w/v) tannins and  < 0.45% (w/v) acidity  
    (as malic acid)
Bittersharps:   > 0.2% (w/v) tannins and  > 0.45% total acidity
Sharps:      < 0.2% (w/v) tannins and  > 0.45% total acidity
Sweets:     < 0.2% (w/v) tannins and  < 0.45% total acidity 

Most dessert or processing apples, and many heirloom varieties 
as well, are in the Sharps or Sweets categories above.  Aside from 
certain heirloom apples prized for cider making (which are mostly 
Sharps) there is an adequate supply of Sweets and Sharps to meet 
the demand for cider-makers in most parts of the US.  The critical 
shortage recently has been for Bittersweet and Bittersharp varieties, 
and for certain heirloom apples—such as Golden Russet, Ashmead’s 
Kernal, Roxbury Russet, Newtown/Albemarle Pippin, Harrison 
Crab, and others—that many cideries consider useful for making 
high-quality ciders.

Essential Traits of Cider Apples
	 Sugars (sucrose, glucose and fructose) are the fuel used by 
yeasts to produce ethanol, and for fermentation a range from 12 to 
20% total sugars is desirable for the initial juice, which results in 6 to 
10% potential alcohol by volume in the finished (hard) cider.  Cane 
sugar can also be added to juice when necessary—and varieties such 
as Golden Russet, GoldRush, Jonagold, Baldwin, and traditional 
Bittersweets can yield fresh juice with sugar concentrations up to 
20%—which may be desirable for higher alcohol or sweeter cider 
styles. 
 Acidity involves both solution pH and titratable or total acidity 
in juice, and is an important flavor and stability attribute in apples 
and cider.  If juice pH is above 3.8 at the outset of fermentation, 
the resulting cider is more likely to have problems with spoilage 
microbes both during fermentation and after bottling.  It may also 
taste insipid, especially if the cider contains unfermented or “re-
sidual” sugars when bottled.  Flavor perception of sourness (often 
referred to as “crispness” in ciders and wines) in fruit or cider is 
influenced more by total acidity than by pH, because weakly dis-
sociating acids like malic acid react slowly in the mouth to create 
a lingering tartness.  Sharps that are relatively high in malic acid 
thus contribute to cider quality in several ways, and juice for fer-
mentations should ideally have a pH in the 3.2 to 3.7 range, and 
total acidity of 0.4 to 0.8% (4 to 8 grams/liter of malic acid).  This 
can be achieved by chemical additions of malic acid when neces-
sary, but many cider-makers prefer to include Sharp varieties in 
their fermentation blends, to ensure sufficient natural acidity and 
enhance the varietal complexity of their finished cider.
 Apple tannins (generically called polyphenolics) can range in 
flavor from pleasantly astringent (soft tannins) to harshly bitter 
(hard tannins).  Most wild-type apples, and species other than 
the cultivated Malus domestica, contain substantial amounts of 
tannins, while most dessert apples contain relatively little tannin.  
Bittersweet and Bittersharp cider varieties are quite rare among 
domesticated varieties, and are usually grown exclusively for cider-

making because they taste bitter as fruit. There are about a thousand 
named Bittersweet varieties from France, England and Spain, but 
only a few dozen Bittersharp varieties, and most of the latter types 
available in the US originated in southwest England.  
 While many Sharps and Sweets are available in mainstream 
apple markets, the availability of Bittersweet and Bittersharp variet-
ies or juice is very limited at present in the US.  The need for such 
high-tannin apple varieties in US ciders is debatable, because most 
Americans are new to cider consumption, and have few expecta-
tions about the need for tannins to improve the flavor or texture of 
hard ciders.  However, there are some intrinsic benefits from tan-
nins in cider fermentation and quality.  Tannins improve microbial 
stability, help clarify and color cider, and produce a longer “finish” 
or duration of perceived flavor in the mouth.  They are also potent 
antioxidants that contribute to the nutritional value of cider in our 
diet.  High-tannin apples may not be necessary to make ciders that 
please US consumers, but there are other good reasons to include 
high-tannin varieties in cider blends, especially as American cider 
drinkers become more experienced and knowledgeable about cider 
quality.
 Aromatic traits are also important in cider apples. While most 
people recognize characteristic aromas in dessert apples, the chem-
istry and perception of apple-derived aromas in ciders are complex 
and difficult to quantify. There is little reliable information about 
aromatic traits of apple varieties, but anyone who has milled and 
pressed fresh cider knows that certain apple varieties have charac-
teristic desirable (or not!) aromas that may persist in the finished 
cider.  Cider-makers usually have personal favorites among apples 
for imparting desirable aromas to their ciders. The preferred blends 
of fruit, selection of yeast strains, and control of temperature and 
other fermentation conditions are intended to optimize desirable 
aromas of various fruits and spices in high quality ciders. 

Regional Conditions for US Cider Apple Production
 New England and the Mid-Atlantic States have a long history 
of apple production, and we grow a greater variety of apples than 
other US regions.  Most of the traditional cider varieties originated 
in regions with relatively short, cool and humid growing seasons, 
and will be somewhat easier to grow successfully where those cli-
mate conditions prevail.  In my experience, many of the European 
and American cider varieties are sensitive to heat stress (successive 
days above 90 F), especially when that is combined with intense   
sunlight (Figure1).  Sunscald, extensive water-core, and photo-
oxidative damage can be serious problems for fruit exposed to those 
conditions. We therefore have a comparative climate advantage in 
the northeastern US for growing many of the apple varieties that 
produce high-quality ciders. 

Challenges to Growing Cider Varieties
 From a grower’s perspective, most American heirloom cider 
varieties do not differ fundamentally from common dessert and 
processing varieties. Many of these traditional varieties are hard 
apples with dense, granular flesh texture, and ripen late in the 
harvest season. Historically these traits improved the storage life 
of such varieties, because hard fruit and cold weather during har-
vest were beneficial in the era before refrigerated storage.  Many 
heirloom varieties are russetted, but that is usually an asset rather 
than a problem when they are intended for direct sales to consumers 
who appreciate a “rustic” appearance in antique apples (Figure2).  
The skin of many russet apples also has a distinctive “nutty” flavor 
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that comes through in some cider 
blends.  
 The European Bittersweet 
and Bittersharp varieties defi-
nitely pose unique challenges 
for those used to growing main-
stream varieties.  For example, 
many of these high-tannin apples 
bloom several weeks later than 
most dessert apples.  In bud-stage 
terms, cider varieties such as 
Kingston Black, Dabinett, Bedan 
de Partes, Brown Snout or Binet 
Rouge will often be at the half-
inch green or tight cluster stage 
when nearby McIntosh or Red 
Delicious trees are at petal fall!  
This late-blooming trait is useful 
for frost avoidance, but delayed 
bloom is prone to fire blight be-
cause warmer temperatures pro-
mote infection by that bacterial 
pathogen.  Fortunately, copper 
can be applied during and after 
bloom for fire blight (and scab) 
suppression on cider varieties, 
because blemished fruit finish 
caused by post-bloom copper 
applications should not dimin-
ish the value of fruit intended for 
cider.
 Another consequence of late 
bloom on high-tannin varieties relates to fruit-thinning strategies.  
Many of these varieties have biennial bearing tendencies, and even 
with aggressive thinning it is difficult to keep them cropping evenly 
over the years (Figure3).  This is an area where research is lacking, 
but the range of chemical thinning agents currently available should 
provide some thinning when properly timed.  However, it is es-
sential to group cider varieties by bloom-time when new orchards 
are established.  Interplanting late and early blooming varieties will 
make it very difficult to adequately thin those trees, and biennial 
bearing will become a real problem with most cider varieties.
 Substantial preharvest fruit drop also occurs with many Bit-
tersweet and Bittersharp varieties, especially when they are not 
adequately thinned (Figure 4). Most of these apples are small 
(usually less then 2-inch diameter) and set in tight spur clusters 
along the branches.  Traditional cider orchards in Europe were 
often used to pasture sheep and cattle, so that fruit dropped onto 
a cushion of orchard grass that minimized bruising and dirt con-
tamination. Orchard grass cover also allows for delays in collecting 
dropped fruit, which promotes ripening for late harvest varieties.  
Mechanical harvesters are available and widely used in European 
cider orchards, so premature drop is acceptable there because it 
reduces harvest costs and labor requirements.  However, in many 
US states, regulatory agencies prohibit or discourage the use of 
drops for cider. Our food safety regulations do not account ad-
equately for differences between sweet and hard ciders, ignoring the 
scientific evidence that yeast fermentation eliminates pathogenic 
E. coli strains and mycotoxins such as patulin that may be present 
in dropped or decayed apples.  

 In US orchards, push-
offs and premature fruit drop 
are a significant problem for 
growers.  For various rea-
sons there are few pasture 
orchards in our country, 
and most growers maintain 
a weed-free strip beneath 
trees to promote tree growth, 
nutrient and water avail-
ability, and reduce trunk 
damage by voles and rabbits.  
However, research in my 
program at Cornell and in Eu-
rope has demonstrated that 
apple trees can establish and 
produce well when compos-
ted wood-chip mulch and/or 
non-residual post-emergence 
herbicides are used in a nar-
row strip (3 feet is sufficient) 
within the tree rows of young 
orchards.  Partial weed sup-
pression from May to August 
is adequate for the trees, and 
regrowth of ground-cover 
vegetation during late summer provides a protective cushion for 
dropped apples at harvest time.   In Europe, cider fruit is often 
stored for weeks outdoors, in large piles in orchards or at cideries, 
while the apples “sweat” or ripen fully in preparation for pressing 
and fermentation.  Since much of the dropped fruit is not fully ripe 
with cider varieties, after-ripening helps to maximize juice yields, 
sugar content and varietal aromas.  
 In my experience, leaving dropped fruit on the orchard floor 
for more than a few days results in substantial losses due to wildlife 
(woodchucks, squirrels, rabbits, deer and rodents), insects and 
slugs, mud and mold contamination, and damage to fruit from foot 
or tractor traffic.  A strategy that has minimized these problems 
at our farm is to clean pick the cider varieties prone to preharvest 
drop when 10 to 20% of the fruit have fallen.  We collect the drops in 
separate labeled containers—to avoid cross-contamination during 
sweet and hard cider processing—because dropped fruit can not be 
used for fresh cider in NY, even with ultraviolet treatment or flash 
pasteurization.  All of our high-tannin varieties are then held in a 
temperature-controlled room at 50oF with forced air circulation, 
while they “sweat” or after-ripen.  This may take several weeks to 
several months, 
depending upon 
t h e  v a r i e t i e s . 
Dropp e d f r u i t 
and early-ripen-
ing Bittersweets 
such as Ellis Bit-
ter, Hereford Red-
streak, and White 
Jersey have a short 
storage potential 
and should be 
pressed within a 
few weeks of har-

Figure	4.	 Preharvest	 drop	 of	 unripe	 Michelin	
(foreground)	 and	 Hereford	 Redstreak	
(background)	 fruit	 beneath	 fifth-leaf	
trees	on	M.9	rootstock.		

Figure	3.	 Biennial	 bearing	 can	 be	 a	
serious	 problem	 on	 many	
bittersweet	 cider	 varieties,	
and	more	research	is	needed	
to	develop	effective	thinning	
strategies	 for	 these	 apples.		
The	 pictures	 show	 the	 same	
Binet	 Rouge	 trees	 on	 M.9	
rootstocks,	 in	Oct.	2008	and	
2009.

Figure	 1.	 Heat-stress	 symptoms	
in	 Ellis	 Bitter,	 an	 early	
ripening	 English	 Bitter-
sweet.	 	 Some	 European	
cider	 apples	 are	 sus-
ceptible	 to	 heat	 stress	
when	 temperatures	 ex-
ceed	90	F.

Figure	2.			Golden	 Russet,	 one	
of	 the	 best	 American	
heirloom	 varieties	 for	
hard	ciders.		This	apple	
originated	 in	 central	
New	York	around	1850,	
and	 it	 is	 very	 popular	
with	 our	 Ithaca	 Farm-
ers	Market	customers.
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vest, while the later ripening varieties will hold in good condition 
to after-ripen for one to three months at 50oF.  We use the same 
chilled storage room for cooling the fermentation tanks to enhance 
flavor retention in our ciders.  This strategy minimizes wildlife crop 
damage in the orchard, optimizes after-ripening of our high-tannin 
varieties, enables us to offset cider-pressing activities during the 
harvest rush, and provides more efficient use of our temperature-
controlled storage and fermentation rooms.

Large	vs.	Small-scale	Cideries
 Proximity to major urban concentrations of cider enthusiasts 
in the Northeast and Northwest has nurtured a proliferation of 
cideries—both large and small—in these regions. Commercial 
cideries can be classified into two groups, according to their meth-
ods and scale of cider production.  Small-scale “craft” or “artisan” 
cider-makers, by definition, use fresh juice or apples from local or 
regional orchards as their base for fermentations. Large-scale or 

“industrial” cider-makers generally use apple juice concentrate as 
the raw material for their fermentations, and that juice concentrate 
can be purchased through global channels from many countries 
around the world.  Although there are now more than 400 com-
mercial cideries across the US, only a dozen or so of those cideries 
would qualify as “industrial” in scale.  The typical US cider producer 
is small and markets its ciders regionally.  However, on a volume 
basis the recent boom in US cider consumption has been driven 
primarily by large-scale producers of nationally marketed major 
brands such as the “Angry Orchard” ciders produced by the Bos-
ton Beer Company, which account for more than half of all cider 
consumed in the US!  
 From the grower’s perspective, the market price structure for 
apple juice concentrate used in large-scale cider production will be 
challenging, and require competition with low-cost apple produc-
ers in China, Eastern Europe and elsewhere.  Only the largest and 
most efficient US apple growers will be able to compete successfully 

Table	1.	 	Cider	apple	varieties	for	the	Northeastern	US.

Bittersweets	(in	approximate	order	by	ripening	date	in	upstate	NY)

Ellis Bitter Mid bloom, ripens early Sept, annual & productive, vigorous, short storage potential, should be pressed soon after 
harvest

Breakwell’s Seedling Mid bloom, ripens early Sept, scab tolerant, annual, productive

White Jersey Mid bloom, ripens early Sept, productive but biennial, low vigor, precocious, short storage only, press soon after harvest

Hereford Redstreak Late bloom, ripens mid Sept, productive & annual, low vigor, short storage, press soon after harvest 

Somerset Redstreak Mid bloom, ripens late Sept, productive but biennial, vigorous

Stembridge Jersey Mid bloom, ripens late Sept, biennial, scab tolerant, vigorous

Geneva Tremlett’s Bitter Mid bloom, ripens mid Sept, biennial but productive, low vigor spur-bearing type, Geneva strain not same as English 
Tremletts, but excellent for cider 

Harry Master’s Jersey Mid bloom, ripens late Sept, productive & annual, low vigor tree adapts well to central axe form

Coat Jersey Mid bloom, ripens mid Oct, biennial and scab susceptible, vigorous

Dabinett Late bloom, ripens mid Oct, annual, low vigor, some winter damage in NY

Fillbarrel Early bloom, ripens mid Oct, biennial & not productive, vigorous, blind wood

Brown Snout Late bloom, ripens mid Oct. biennial but productive, moderate vigor

Yarlington Mill Mid bloom, ripens mid Oct, biennial but productive, scab susceptible

Chisel Jersey Late bloom, ripens mid Oct, biennial but productive, susceptible to fire blight 

Binet Rouge Late bloom, ripens late Oct, biennial but very productive in the “on” year

Bedan des Partes Late bloom, ripens late Oct, biennial but productive, susceptible to fire blight

Bittersharps	(suitable	for	single	variety	ciders	if	desired)
Stoke’s Red Late bloom, ripens late Oct, biennial & not productive, low vigor, scab tolerant

Kingston Black Late bloom, ripens late Oct, biennial & not very productive, vigorous

Porters Perfection Late bloom, ripens late Oct, annual & productive, trees heavily spurred but sprawling, fused double fruit, hangs well 
while ripening, scab tolerant, cold hardy

American	&	European	Heirloom	Varieties	(dual	purpose	sharps)	

Bramley’s Seedling Early bloom, ripens mid Sept, annual & productive, scab resistant, triploid, non-browning, trees moderate vigor, fruit 
for cooking or cider

St. Edmund’s Pippin Early bloom, ripens mid Sept, tip-bearing, droopy low vigor tree, an early ripening russet, excellent dessert or cider, 
short storage potential

Egremont Russet Early bloom, ripens late Sept, annual & productive, moderate vigor, scab tolerant, rich flavor good for dessert or cider

Cox Orange Pippin Early bloom, ripens late Sept, annual & productive, prone to heat stress, scab and powdery mildew, popular dessert 
apple, adds rich aromas to ciders

Zabergau Reinette Mid bloom, ripens late Sept, annual & productive, large russet triploid apple, good for dessert or ciders, short storage 
& heavy drop if allowed to tree ripen

Margil (Reinette Musquee) Early bloom, ripens early Oct, annual & productive, small russet fruit with intense flavor, scab tolerant, moderate vigor

Ashmeads Kernal Early bloom, ripens mid Oct, annual & productive, lightly russetted fruit triploid, excellent for dessert or cider, very 
aromatic 

Calville Blanc Early to mid bloom, ripens mid Oct, annual & productive, non-browning flesh excellent for cooking (pastries), excellent 
sharp for ciders, very scab susceptible

Roxbury Russet Early bloom, ripens mid Oct, annual & productive, oldest named American variety, lightly russetted hard apples keep 
well, good for dessert or ciders

Golden Russet Early bloom, ripens late Oct. Annual & productive, tip bearing, vigorous tree, Heavily russetted fruit excellent for des-
sert or cider, high sugar and acidity

Table	1.	Continued	on	p.	9



NEW YORK FRUIT QUARTERLY .  VOLUME 23  .  NUMBER 1  .  SPRING 2015 9

Figure	5.			Licensed	commercial	cider	producers	in	the	US,	sorted	by	states	
as	of	Dec.	2014.		Accessed	Jan.	18,	2015	at:	<https://cydermarket.
com/Cider_Producer_Survey_2014.html>

Northern Spy Mid bloom, ripens late Oct, biennial tendency, prone to pre-harvest drop, bitter pit and scab, dense flesh, good storage 
quality, excellent for dessert or ciders

Baldwin Mid bloom, ripens late Oct, biennial but productive, high sugar content, aromatic, good storage quality, excellent for 
dessert or ciders when fully ripe

Geneva Red (Redfield) Early bloom, ripens mid Oct, annual & productive, medium size apple with pink flesh, high acidity with soft tannins, 
mostly used for preserves or ciders

Rhode Island Greening Early bloom, ripens late Oct, annual & productive, large fruit excellent for cooking and as a sharp for cider blends 

Newtown (Albemarle) Pippin Early bloom, ripens late Oct, annual & productive, vigorous tree, fruit store well, excellent for dessert and as an aro-
matic sharp in ciders

Modern	Scab-Resistant	Apple	Varieties	(mostly	dual	purpose	sharps)

Pristine Mid bloom, ripens late Aug, annual & productive if thinned hard, pre-harvest drop, an early dessert apple that can 
provide useful acidity in blends with the early Bittersweets

Sansa Early bloom, ripens early Sept, annual & moderately productive, scab resistant, mid-size fruit hangs well on tree, good 
for dessert, little acidity but adds floral aromas in cider 

Liberty Early bloom, ripens late Sept, good disease resistance, annual & productive, aromatic sharp, short storage potential, 
dessert and cider blends

Crimson Crisp Mid bloom, ripens mid Oct, annual & productive, self-thinning, prone to fire blight, tip bearing with droopy habit, 
dessert and ciders

Sundance Mid bloom, ripens late Oct, similar to GoldRush, annual and productive, fruit hangs and keeps well, good dessert apple 
that adds spice and acidity to cider

Enterprise Mid bloom, ripens late Oct, annual & productive on dwarf rootstocks, large sub-acid fruit hangs well, long storage 
potential, good for dessert and cider blends

GoldRush 
Mid bloom, ripens early Nov, annual & very productive when thinned aggressively, good disease resistance, moder-
ate vigor, natural central axe form, non-browning flesh and juice, very long storage potential, excellent dessert and 
base cider variety

in that market. Industrial-scale ciders can be made with generic 
apple juice concentrate, relying upon additions of exogenous tan-
nins, malic acid, refined sugar, and other flavorants to make ciders 
with the desired flavor profile.  These ciders are usually marketed as 
four-pack or six-pack units in grocery stores, next to microbrews 
or other high-end beers on the shelves, where consumers expect 
prices in the beer range.  Because the raw ingredients in ciders 
are more expensive than those for beers, profit margins may be 
problematic for ciders that are priced like mass-market beers.
 For most apple growers, the craft cider-makers should be a 
more favorable market for fruit sales, because these cider-makers 
are striving to make regionally and stylistically distinctive ciders 
that are priced more like wines and often sold in 750 ml wine-
style bottles.  To achieve their stylistic goals, craft cider makers 
need diverse varieties with specific flavor and blending attributes 

that produce complex ciders with a range of aromas, textures and 
sweetness.  As noted earlier, few craft cideries have established 
their own orchards, so it will be important for them to have sup-
ply arrangements with growers willing to produce specialty cider 
apples.  According to recent surveys (Figure 5), the mid-Atlantic 
and New England states now have 182 cideries and/or wineries 
that make hard cider.  The rapid increase in cider production and 
consumption has led to a critical shortage of the apple varieties 
preferred by craft cider makers who strive to make high-value 
ciders.  

Which Cider Varieties to Grow
 The list of cider and/or multi-purpose (fresh, processing and 
cider use) apple varieties in Table 1 is based on my own experience 
as a grower and cider-maker, as well as visits and conversations 
with many other apple growers and cider makers in the US and 
Europe.  Many well-known European cider apples are absent from 
this list because I have insufficient knowledge about them, and/
or over the years in our orchards they have been unproductive, 
insufficiently cold hardy, too disease prone, or otherwise difficult 
to grow successfully.  This is not a comprehensive list!  There are 
about 1000 specialty cider apples, and others will no doubt have 
different and equally valid opinions on this topic. Table 1 includes 
three groups: 1) European Bittersweets and Bittersharps; 2) heir-
loom apples (mostly Sharps) from the US and Europe that can 
serve triple purposes as dessert, cooking, and cider apples; and 
3) modern scab-resistant apples that can be produced with fewer 
pesticide inputs and have value both for dessert and cider uses.  
Photographs and more information about many of these apples 
are available at our farm website www.incredapple.com. 

Ian Merwin is a retired professor of horticulture in the 
Department of Horticulture at Cornell University who 
specializes in sustainable fruit crop production. He also 
manages a family orchard, farm winery and cidery.

Table	1.	 	Cider	apple	varieties	for	the	Northeastern	US.	(Continued)
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