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Trends in Sweet Cherry 
Production
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This is an exciting time to be a sweet cherry producer. Today, growers have 
access to an unprecedented selection of high quality cultivars, precocious 
and dwarfing rootstocks, and high yielding innovative training systems. 
Additionally, increasing recognition of soil biology as an integral com-
ponent of a healthy, productive orchard system is changing the way that 
orchards are managed. New technology that facilitates mechanization of 
some production, harvest and postharvest practices is being developed to 
respond to the uncertainty and increasing expense associated with the la-
bor supply. Although new challenges, such as invasive pests and a chang-
ing climate, also are apparent, research and innovations are expected to 
continue to develop greater efficiencies, reduced inputs and higher quality 
fruit as growers adopt new orchard practices.

Sweet cherry research and development, along with market demand, 
have shown an upward trend since the late 20th century. In the 1990s, 
new rootstocks and training systems initiated the shift towards high density 
cherry production for the first time, resulting in earlier yields, greater re-
turns on investment and orchard profitability. Smaller trees and innovative 
training systems facilitated the development of ‘pedestrian’ orchards. No 
longer was it necessary to harvest trees with ladders that were up to 6 m (20 
ft) tall, but rather some orchards provided the potential to harvest all of 
the fruit from the ground, without ladders. At the same time, sweet cherry 
breeding programs in Canada, Germany, the USA, and elsewhere around 
the world significantly increased new cultivar fruit size while maintaining 
fruit firmness for long- distance export.

1.1 Global Production

Since the mid- 1980s, cherry growers in Turkey, the USA, Chile and other 
countries have expanded production to supply greater fresh market ex-
ports to Europe and Asia. In fact, with only a few exceptions (mostly in 
Europe), sweet cherry production has been expanding around the world, 



2 Chapter 1

increasing from 1.7 million t in 2000 to over 2.6 million t in 2015, a gain 
of about 54% (O’Rourke, 2016). Increases in production have been espe-
cially dramatic in China and Chile. According to the US Department of 
Agriculture (USDA), China increased production from 11,000 t in 2000–
2002 to 380,000 t in 2017, and Chile increased production from 29,333 
t to 206,741 t in the same period. This moved China and Chile to the 
third and fifth largest producers in the world in 2017 (O’Rourke, 2018). 
Expansion was not limited solely to these two countries, however. Of the 
top five global producers in 2001 (Turkey, USA, Iran, Italy and Spain), 
Turkey and the USA have at least doubled their harvested area since the 
mid- 1980s. All of this expansion is being driven by fresh market demand, 
as the market for processing cherries has remained essentially static or 
has even decreased over the same period, mirroring similar trends in 
other processed fruits.

Although past trends are no guarantee of future direction, all of the 
leading cherry producing countries have the potential to not only expand 
production area, but to increase yields through orchard renovation to high-
er density plantings using dwarfing rootstocks and new training systems 
that maximize both yield and fruit quality. Furthermore, it is not just the 
leading countries, but also previously minor countries such as Uzbekistan 
and Bulgaria, that are expanding production rapidly, using new technol-
ogy to improve yields and fruit quality.

As sweet cherry production continues to expand worldwide, each pro-
ducer must decide whether to increase production (either through the 
renovation of old orchards or expansion into new sites), continue at a 
steady pace or decrease acreage and thus reduce risk but also yields. Since 
growing cherries is a high risk venture, the best way to proceed will de-
pend on past successes and failures, perceived risks, the possibilities for 
mitigating those risks and future market potential. With a few notable ex-
ceptions, the fresh market has so far been able to absorb increased produc-
tion through expansion into new territory and increased buying power in 
developing markets. A good example of this is China, where imports from 
both the northern and southern hemisphere have increased exponentially, 
yet so has new domestic production capacity. As recently as 2000, few con-
sumers beyond China’s eastern coast cities had ever seen cherries in their 
markets. As direct imports increased, mainly from the USA, Australia and 
Chile, and as the buying power of the Chinese middle- class consumer has 
grown, the Chinese market has absorbed an ever increasing amount of 
cherries. Future market stability will depend not only on a continued ex-
pansion of the Chinese market, but also in strengthening currently weak 
markets (such as India) and other developing economies. Since cherries 
are perceived and marketed as a luxury item, most sales are made to mid-
dle- and upper- class consumers, so continued growth in these markets is 
vital to the overall success of the worldwide cherry industry as well as to 
individual producers.
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1.2 Fresh Market Sweet Cherry Production – yield, fruit 
quality and economics

Expanding acreage is not always the best strategy for every grower. Many 
producers believe that bigger operations are always better, but economies 
of scale with regards to equipment investment, labor availability and match-
ing supply to demand are critical components of profitability. Producing 
more cherries during certain times of the season may actually depress pric-
es, leading to a smaller per unit return, and requiring labor when avail-
ability is at its most competitive (and thus costly). US growers often farm 
relatively large cherry orchards of 40 to 80 ha (100 to 200 acres) or more. 
However, it is not uncommon for European producers to farm only 5 to 
10 ha (12 to 25 acres) of cherries. The average price received by US grow-
ers for a unit of cherries often is less than that received by many European 
producers. In this case, finding a unique market niche, protecting the crop 
from inclement weather to increase yields per area, or increasing fruit size 
to take advantage of premium prices, may be a better strategy than expand-
ing orchard size.

Similarly, ideas of expansion of production capacity must be weighed 
against potential impacts on fruit quality. Producing the largest, highest 
quality fruit possible may increase profitability in the long run for pro-
ducers since larger fruit is often more efficient to pick, tends to ship 
better, arrives better, holds up longer on the market shelf and receives a 
higher price than smaller fruit of the same cultivar. Most packing houses 
can sell larger fruit for a premium. As production has increased, many 
packers have stopped marketing smaller cherries for fresh consumption. 
It is now rare to see fresh market packages that include 21 mm (12- row) 
cherries, and more common to see fruit that averages 28 mm or larger 
(9.5- row and larger). Some training systems, such as the super slender 
axe (SSA), produce a high proportion of fruit at the base of one- year- old 
shoots, which is typically larger, firmer and sweeter than fruit produced 
on spurs (on two- year- old and older branches). Most training systems, 
however, produce a greater proportion of the crop on spurs, resulting 
in higher yields per tree but smaller average fruit size. As will be dis-
cussed in detail in later chapters, whatever orchard production system 
is chosen, fruiting site renewal has become a critical part of orchard 
management, to maintain a balance of new shoots and young (relative 
to older) spurs, which helps maintain the production of higher quality 
fruit throughout the life of the orchard.

1.3 Organic Sweet Cherry Production

Growers not only have choices regarding rootstock, variety and canopy 
training, but also general orchard management, including codified man-
agement systems associated with a specific identity for the buyer or end 
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user. Many ‘sustainable management’ programs delineate specific prac-
tices or tools that can or cannot be used. These typically relate to environ-
mental impact, human health impact and treatment of workers. As more 
institutional buyers, such as supermarket chains, develop their own sus-
tainable management programs, their suppliers (i.e. growers) are required 
to also show compliance with specific standards or principles. The result-
ing ‘product attributes’ may be communicated to the end consumer as 
labels signifying ‘pesticide free’, ‘GMO free’ or ‘organic’, or may simply be 
tracked internally as part of sustainability metrics or future liability protec-
tion. ‘Certified organic’ is one of the more widely used codified manage-
ment systems for fruit crops, and the production area of sweet cherries 
managed organically has been increasing globally.

Organic production is legally regulated in many countries, and sales 
of food products labeled ‘organic’ are highly regulated in the two domi-
nant markets, the European Union and the USA. Therefore, commercial 
growers considering organic production would need to undertake a for-
mal organic certification process. Many resources (e.g. the USDA National 
Organic Program, www. ams. usda. gov/ about- ams/ programs- offices/ na-
tional- organic- program, accessed 19 June 2020) are available online to 
help growers understand this process and determine whether it might be 
a good fit.

The global area of organic (certified and transition) sweet cherries 
was estimated in 2015 to be 13,282 ha (32,806 acres), which does not in-
clude China, a major country for organic tree fruit production (Willer 
and Lernoud, 2017). Figure 1.1 illustrates the changing production area 
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Fig. 1.1. Global organic sweet cherry production area (hectares, ha) and volume 
(tons, t) (Kirby and Granatstein, 2017; Willer and Lernoud, 2017).

https://www.ams.usda.gov/about-ams/programs-offices/national-organic-program
https://www.ams.usda.gov/about-ams/programs-offices/national-organic-program
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(hectares) and estimated global production (tons) of organic sweet cher-
ries over the past decade. When compared with data from the Food and 
Agriculture Organization (FAO) for all cherries, organic production com-
prised ~3% of global area and 0.8% of global volume. Organic production 
area increased slightly from 2012 to 2015 while tonnage increased dramati-
cally. Turkey and Italy had the greatest area of organic production in 2015, 
while the USA produced the most organic fruit (Table 1.1). A rough esti-
mate of orchard yields (dividing production by area) suggests that organic 
cherry yields in the USA far surpassed other countries, although these val-
ues do not account for the amount of area in transition or new plantings 
that were not yet producing an organic crop.

Organic cherry prices in Washington State, the leading US produc-
er, were 55–65% higher than conventional prices for 2014–2016, and the 
year to year patterns have been similar since 2008. Depending on produc-
tion region, major challenges for organic producers include spotted wing 
Drosophila (SWD), black cherry aphid, plum curculio, cherry powdery mil-
dew, brown rot, bacterial canker and cherry viruses. The recent advanc-
es in genetics, biocontrols and horticulture all apply to organic systems. 
Reliance on one primary organic control option for SWD (i.e. spinosad) is 
an ongoing concern and research focus.

1.4 Future Production Issues and Innovations

Sweet cherry production, from planting through growing, harvesting 
and packing, is extremely labor intensive. In fact, labor is the single most 
expensive input for most cherry growers around the world. Reducing la-
bor costs can increase potential grower profits. However, the labor issue 
is not just a matter of more profitable production; labor in most produc-
tion areas of the world is becoming more difficult to source. Profitability 
and the concern for a sustainable, well- trained labor force are the im-
petus for both recent production innovations and the research behind 

Table 1.1. Major producing countries for organic sweet cherries in 2015, with the 
top three ranked (in parentheses) by area, production, and estimated yield per 
orchard area (Kirby and Granatstein, 2017; Willer and Lernoud, 2017).

Area (ha) Production (MT) Yield (MT/ha)

Turkey 3165 (1) 6832 (2) 2.16
Italy 2776 (2) 6035 (3) 2.17
Bulgaria 1618 (3) 879 0.54
USA 1082 8714 (1) 8.05 (1)
Poland 1041 328 0.32
Spain 449 1468 3.27 (2)
Hungary 491 1228 2.50 (3)



6 Chapter 1

future technologies. Dwarfing rootstocks, high density plantings, pedes-
trian orchards and simple intuitive training systems are all examples of 
new techniques that have been adopted by growers in recent years to 
respond to these needs. The future promises even greater efficiencies as 
scientists and growers work together to mechanize such labor- intensive 
operations as pruning, harvest and delivery of foliar pesticide, nutrient 
and growth regulator applications.

Several canopy training systems have the potential for at least partially 
mechanized pruning. Trees trained to the Kym Green bush (KGB) can be 
topped at a desired height with a sickle bar or rotary blade hedger in late 
summer or early fall, reducing some of the labor needed for summer prun-
ing, but dormant pruning requires hand labor. Other systems, however, are 
more conducive to mechanical pruning and additional labor savings may 
be possible. Narrow fruiting wall orchards using trees trained to the up-
right fruiting offshoots (UFO), SSA, bi- axis SSA or espalier (ESP) canopy 
architectures can be mechanically hedged for both summer and dormant 
pruning, with some follow- up hand labor required to complete dormant 
pruning. Even spindle type canopy architectures such as the tall spindle 
axe (TSA) can be mechanically pruned in summer or winter, with follow- 
up hand pruning. For most uses of hedging, shoots and branches are cut 
mechanically at a given distance from the tree axis in the tractor alley and 
then finished with hand pruning in the row between the trees. This can 
reduce labor inputs by at least half. Such trees are usually pruned in this 
way for one or two years, and then fully hand pruned for one year before 
returning to the hedging cycle.

Another approach to reducing input costs has been the study of solid 
set canopy delivery (SSCD) spray systems to apply pesticides and growth 
regulators through microsprinklers, located above or in the canopy, rather 
than tractor- based airblast sprayers. In theory, SSCD systems can reduce ap-
plication time, labor and energy consumption, as well as reduce soil com-
paction and spray drift, and improve worker safety. However, SSCD systems 
have very high installation costs, relatively low operating pressures that af-
fect spray droplet size and distribution, and to date, spray coverage for 
sweet cherries becomes increasingly inadequate as the season progresses 
due to the growth of new shoots and leaves that can block uniform spray 
penetration into the canopy.

Trees on highly productive rootstocks, such as Gisela 3, 5, 6 and 12, 
and occasionally even mature trees on Mazzard and Colt, have the poten-
tial to set excessive crops relative to the available leaf area for supporting 
fruit growth. This imbalance in fruit load and leaf area can result in not 
only smaller fruit size for that season’s crop, but also less shoot growth 
and smaller shoot leaves that season, as well as lingering effects for the 
next year manifested as smaller spur leaves and more flower buds. Thus, 
excessive cropping one season creates a negative cycle that can increase 
the severity of imbalance in subsequent seasons. In parts of the world 
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where labor is relatively inexpensive, workers may manually remove 
flowers or young fruit by hand to rebalance the leaf area- to- fruit ratio. 
However, hand thinning is becoming cost- prohibitive for most growers. 
Chemical thinning of blossoms or fruitlets using caustic agents such as 
ammonium thiosulfate, fish oil and lime sulfur, and vegetable oil emul-
sion have been researched, but in these cases, results have been too vari-
able to be reliable and larger fruit have not always resulted from such 
treatments. It is clear that additional thinning research needs to be con-
ducted before commercial recommendations can be made. At present, 
the best technique available for balancing crop loads with leaf area is 
through annual pruning to remove a portion of the developing flower 
buds and to stimulate additional leaf area through new shoot formation, 
as will be discussed in later chapters.

The partial or full automation of harvest is also a research area of 
high interest, but not yet commercially viable. At present, all mechanized 
harvest techniques require a stem free fruit. Consumer surveys, as well 
as marketing trials, have shown that stem free cherries are not an obsta-
cle to consumer sales. To avoid the use of abscission- inducing chemicals 
(such as ethephon) to reduce the pedicel–fruit retention force (PFRF) 
necessary for stem free harvest, cultivars with a genetically low PFRF, 
such as Selah or Skeena, must be selected. Due to the sweet cherry’s 
bearing habit – clusters of relatively small fruit (compared to individual 
apples or peaches) – and large leaves that can obscure the identifica-
tion of cherries via machine vision, fully automated (robotic) harvest 
technologies are likely far into the future. Human- operated ‘shake and 
catch’ self- propelled harvesters designed in tandem with specialized 
planar tree canopies are at advanced stages of testing, and have shown 
greater harvest labor efficiencies compared to a full crew of human pick-
ers. Hand- held harvest assist shake and catch equipment also has been 
studied; this requires more pickers shaking individual limbs of purpose 
designed tree canopies compared to self- propelled machine harvesters, 
but it greatly improves picker efficiency and requires a lower investment 
in specialized harvest equipment. Training systems should be chosen 
with specific labor and mechanical efficiencies in mind. The upright 
fruiting offshoots in a Y- or V- trellis (UFO- Y or UFO- V) canopy architec-
ture is ideal for mechanical shake and catch harvesters since cherries can 
drop freely from branches grown as a single plane at an inclined angle 
to the catch basin without contacting other branches that might cause 
impact damage. Hand- held harvest assist limb shakers have been used 
successfully with several canopy architectures, including UFO, KGB and  
steep leader.
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