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Recording Picking Information in the Field on Palm Pilots 
Using the Piece-rate Ag Collection System (PACS)

Gary Bardehagen gbarden@centurytel.net

Introduction
We own a farm in Leelanau County where we harvest 15 acres of strawberries, 25 acres of sweet cherries,
20 acres of tart cherries and 5 acres of Balaton cherries. We hire about 50 hand harvesters for our
strawberries, sweet cherries and Balatons.

Development of PACS (Piece-rate Agricultural Collection System)
For years we used tickets to keep track of picking records. When a worker brought in a pail of
strawberries, we would give him a ticket. At the end of the day, we would count all the tickets. This
always required 1 - 1-1/2  hours each evening. For a few years we switched to a punch card system where
the worker kept a duplicate copy of the punched card. That way we did not have to count tickets every
night but it seemed like the system was vulnerable if a worker wanted to get a hold of his own punch.

In October of 2000 I began looking at electronic systems for piece-rate. Most were too expensive. I
purchased a portable electronic time clock system for $2500. In the process of setting it up I discovered
that it took too many keystrokes and would be too slow and too errorprone so I abandoned it.

When my son Steve became aware, he suggested using a Palm Pilot IIIxe costing about $200. He wrote
the data collection software for the Palm Pilot and a Windows application to summarize the ticket data,
and to import and export data from and to the Redwing Payroll and Accounting software. Probably the
best way to describe the system is to take you through the steps involved in using it.

Initialization
•First it is necessary to download names and

codes for all piece-rate employees from the Redwing
Payroll System to the palm pilots.

•Secondly you must enter codes for projects and
fields onto the Palm Pilots. Additional names, projects
and fields can all be entered at the field if necessary.

•Thirdly, you must set global choices for projects
and fields and reset totals.

Collecting Field Data (illustrated right)
Employees are selected by tapping their employee code.
Redwing codes are displayed for all employees. Up to
50 per screen.



When the employee is selected, the data entry screen is
brought up and displays the following (illustrated
right):

• Full name of the employee
• Current project and current field (drop down

menus allow these to be changed for this employee
only)

• Ticketing choices (1/2, 1,2, or more)
• Cancel button (in case you have the wrong

person)
• Details button (lists all tickets)

After a choice is made, the Palm stores a time stamped
electronic ticket and returns to the employee code
screen and is now ready for another entry. For
strawberries where we usually record only one or two
units at a time, it requires only 2 taps. In the case of
cherries it takes 3 or 4 taps to complete the entry.

In the case of strawberries we may enter as many as 1000 units/day. We typically hire a teen-ager from
one of the migrant families to do this. My wife, Christi, makes most of the entries for cherries.

Downloading data
Each Palm Pilot is hot-synced with our desktop P .C. The "merge" program is invoked by clicking an icon
on the desktop. It produces a file for Redwing Payroll and prints a report with the following information:

• Total tickets given for each project.
• A list for each employee giving the employee code, date, starting and quitting times and the

number of units picked for each project.
• The units picked per field are available on the Palm Pilot.

Importing the data to Redwing Payroll
The file produced by the Palm Pilot is imported to Redwing and a time entry report is produced. The P
ACS system does require one to pay attention to detail, especially in the downloading process. But the
time saved in dealing with piece rate data outweighs it many fold.

Gary Bardenhagen
7990 Horn Rd
Lake Leelanau MI 49653
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Nitrogen Management for Optimum Apple Yield and Quality 
 

Lailiang Cheng 
Department of Horticulture, Cornell University, Ithaca, NY 14853  

Phone 607-255-1779; Email: LC89@Cornell.edu 
 
Introduction 
Nitrogen management plays a very important role in determining apple yield and quality.  On one 
hand, because orchard soils with high organic matter provides a substantial amount of N during 
the summer, heavy N fertilization late in the spring with natural release of N from the soil during 
the summer can elevate tree N status to excess levels, leading to vigorous vegetative growth, poor 
fruit color development, and storage quality problems. On the other hand, lack of N supply on 
soils with low organic matter can result in small fruit size, low yield, and alternate bearing. 
Because the effect of nitrogen on fruit set and size is just opposite to that of fruit color, flesh 
firmness, and storage quality, an important aspect of nitrogen management is to achieve and 
maintain a tree N status that balances these opposite effects. 

 
Nitrogen demand-supply relationship of apple trees      
When developing a nitrogen fertilization program, the N demand-supply relationship of an apple 
tree must be taken into consideration. Early season canopy development and fruit growth require 
large amounts of N while fruit quality development only requires minimum supply of N.  Better 
N supply to spur leaves and young fruits may improve spur leaf development and early fruit 
growth by promoting cell division. There are three sources of nitrogen supply.  The first source is 
the reserve nitrogen that has accumulated in the tree from the previous growing season.  This pool 
of nitrogen is readily available for the initial growth during the spring.  The second source is the 
natural N supply from soil mineralization process.  This process provides substantial amount of 
nitrogen for trees growing on soils with high organic matter (Stiles and Reid, 1991).  The third 
source is nitrogen supply from fertilizers, either applied into the soil or to foliage.  This demand-
supply relationship is reflected in tree N status. Throughout the growing season, an ideal pattern 
of tree nitrogen status is that trees have relatively high nitrogen status early in the season to 
promote rapid leaf development and early fruit growth.  As the season progresses, nitrogen status 
declines gradually to guarantee fruit quality development and wood maturity. This provides a 
basic framework for guiding nitrogen management in apple orchards. Nitrogen management of 
apple orchards is all about matching tree N demand with the three supply sources in an 
environmentally sound way. 
 
Tree nitrogen status 
Determining tree N status is critical for making decisions about whether and how much nitrogen 
fertilizer should be applied.  Leaf analysis is highly recommended for this purpose as it indicates 
nitrogen and other mineral nutrients present in the foliage.  If leaf samples are taken correctly and 
the results are interpreted properly, it provides a good tool for developing an effective fertilization 
program. Apple leaf analysis standards for nitrogen are listed in Table 1. 
 
Tree growth is directly related to its nitrogen status. Rapid growth of young trees is highly 
desirable for developing the canopy to capture sunlight for promoting early cropping. The 
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optimum leaf N for the growth of young apple trees is approximately 2.4 to 2.6%.  As trees 
mature, less vegetative growth is desired and the optimum leaf N level should decrease to 
improve fruit color, firmness, and storage quality. 
 
Varietal difference in fruit coloring and/or flesh firmness and storage quality is another important 
consideration.  Apple varieties are categorized into two groups based on their optimum N status 
required for fruit quality.  
 
Soft varieties, including Cortland, Empress, Golden Delicious, Honeycrisp, Jerseymac, Jonagold, 
Jonamac, Jonathan, Macoun, McIntosh, Mutsu, Paulared, Spartan, Tydeman Red, and other early 
ripening varieties.  
 
Hard varieties, including Delicious, Empire, Gala, Idared, Liberty, Melrose, R.I. Greening, Rome, 
Stayman, York Imperial, and any other varieties if the fruit is for processing market. 
 
Table 1. Apple leaf analysis standards for nitrogen (Stiles and Reid, 1991) 

Tree type Desired levels of leaf N (%) 

Young non-bearing apples 2.4 – 2.6 

Young bearing apples 2.2 – 2.4 

Mature soft apples 1.8 – 2.2 

Mature hard apples and processing 2.2 – 2.4 

 
 
Care must be taken when interpreting leaf analysis results, as many factors influence leaf 
composition, especially, cropload and tree vigor.  Leaf N tends to be higher on trees with a heavy 
crop than those with a light crop.  Off-year trees are generally lower in leaf N than on-year trees.  
This is because more vegetative growth of the light cropping trees dilutes the nitrogen in leaves. 
In contrast, trees that are spur-bound with very limited new growth tend to have higher than 
desired levels of nitrogen in their foliage, a result of N accumulation caused by the limited 
growth. To properly diagnose tree N status, one needs to combine leaf analysis with careful 
examination of tree growth. 

  
Timing of nitrogen application 
What is the best timing for N application?  In principle, you can apply nitrogen any time when 
you detect a nitrogen deficiency during the growing season, but the best result is achieved by 
considering the seasonal pattern of tree N demand, that is, early season canopy development and 
fruit growth require large amounts of N while fruit quality development only requires minimum 
supply of N.  Over the last three years, we used 15N-labelled ammonium nitrate to determine 
fertilizer N uptake and found that apple trees grown under New York climate conditions are able 
to take up significant amount of fertilizer nitrogen between budbreak and end of spur leaf growth 
(For details, see Cheng and Schupp, 2004).  An advantage of early N application is that when it 
comes to harvest, fruit N content has decreased to a similar level found in control trees, 
suggesting no negative effect on fruit quality.  It appears that both N applications early in the 
season (budbreak to bloom) and in the fall can fit the seasonal pattern of tree nitrogen demand. 
Nitrogen applied early in the season contributes directly to the spur and shoot leaf development 
and fruit growth in the current season while N applied late in the fall helps to build up nitrogen 
reserves, which is used to support leaf development and fruit growth the following year. 
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Considering the uncertainty of N leaching loss during the winter, early soil application of 
nitrogen between budbreak and bloom is probably the most practical way to meet the tree N 
demand early in the season. 
For soils that have low cation exchange capacity, such as sandy soil with low organic matter, or 
varieties whose fruit quality is not sensitive to nitrogen, multiple split application during spring-
summer period is desirable.  
 
Amount of nitrogen fertilizer 
How much N fertilizer should I apply?  Before we answer this question, let’s look at how much N 
is required by apple trees and the contribution from each of the three supply sources. The amount 
of N required by the annual new growth (including shoots and leaves, flower and fruit, and 
growth of perennial parts) is estimated to be about 60 to 90 lbs for mature apple trees on semi-
dwarf and dwarf rootstocks.  Of this total amount, 30 to 50% comes from nitrogen that is stored 
in the perennial parts of the tree. The supply from soil mineralization process depends on soil 
organic matter content, soil temperature, moisture, and aeration of the soil.  Because orchard soils 
are not disturbed frequently, the annual mineralization of soil organic nitrogen is less than 1% of 
the total organic nitrogen pool in the soil (Lathwell and Peech, 1964). For a soil that has a 3% 
organic matter, the amount of nitrogen released from soil mineralization process is about 50 to 70 
lbs.  However, only a proportion of the released nitrogen is taken up by the tree.  Assuming 40% 
of the 50 to 70 lbs of N is taken by the tree, this would contribute 20 to 30 lbs N to the tree.  The 
difference between the total demand and the contributions from reserve N and soil N is the 
amount of N the trees need from fertilizer.  Again, because not all the fertilizer nitrogen is 
absorbed by the tree, the nitrogen fertilizer use efficiency should be factored in when determining 
the actual amount of fertilizer nitrogen we should apply.  So, the answer to the question asked at 
the beginning really depends on the capacity of the soil to supply N and the tree N status.  For 
soils with high organic matter, the natural supply of N from the soil may be sufficient to meet the 
tree N demand and there is no need to apply any N fertilizer.  Generally speaking, for orchard 
soils in New York and the Northeast, the amount of fertilizer N required is anywhere between 0 
and 80 lbs, which would contribute 0 to 30 lbs of N to the trees, assuming the fertilizer uptake 
efficiency is between 30 to 40%.  As a rule of thumb, every 10% increase in N fertilizer 
application results in a 0.1% increase in leaf N. 
 
Because each orchard soil is unique and all the fertilizer field trials are site specific, the best way 
to fine-tune the amount of N fertilizer you should apply is to have your own N rate trial on your 
farm based on leaf analysis and tree indicators. 
 
Foliar nitrogen application 
In addition to soil application of N fertilizers, foliar N application can help to satisfy the tree 
nitrogen demand early in the season or to improve tree reserve nitrogen status after harvest in the 
fall. 
 
Early foliar N spray is beneficial for fruit set and early fruit growth when leaf analysis shows less 
than 2.2% leaf N the previous year.  Foliar N spray can extend the effective pollination period 
and promote cell division.  The spray concentration has to be low to avoid any damage on the 
tender foliage early in the season. Generally, 3 lbs of urea per 100 gallons of water is used prior 
to bloom and this can increase to 5 to 6 lbs of urea per 100 gallons at petal fall and early cover 
sprays.  Foliar urea sprays can be tank mixed with Solubor and zinc chelate (See Cornell 
Recommends for Tree Fruits). 
 
Foliar urea application after harvest can improve reserve N status of apple trees.  One of the 
concerns is that foliar N application this late may reduce tree cold hardiness.  We have tested this 



 4

in both young trees and mature apple trees and found that postharvest foliar urea application does 
not affect tree cold hardiness (Schupp et al., 2001).  The effectiveness of postharvest foliar urea 
application on tree N reserves is dependent on the tree background N status, with low N trees 
being much more responsive than high N trees (Cheng et al., 2002).  It appears that apple trees 
have a feedback mechanism to regulate N uptake from foliage.  The advantage of postharvest 
foliar N application is that high concentrations can be used because the foliage is less sensitive to 
burn late in the season.  Foliar urea sprays at concentrations up to 10% have been found in the 
literature, but 3% urea spray (25 lbs of urea in 100 gal water) is very common and proves to be 
safe. 
 
We have also compared postharvest foliar urea spray with soil N application in the spring at the 
same rate on both mature McIntosh and Empire trees.  Two applications of 3% foliar urea can 
increase the nitrogen concentration of spurs and extension shoots significantly. The nitrogen 
derived from foliar urea is also translocated to trunk and the root system of field-grown mature 
apple trees (Cheng, unpublished data).  However, it does not seem to have any advantage over 
soil N application in the spring.  Considering the small window between harvest and leaf fall and 
the uncertainty of weather conditions, the practical use of postharvest foliar urea application may 
be limited in the Northeast although it remains as a viable option.   
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Pear Production and IPM: California Style 
 

Rachel Elkins, University of California Cooperative Extension 
883 Lakeport Blvd.; Lakeport, CA 95453 

(707) 263-6838 * (707) 263-3963 – FAX * rbelkins@ucdavis.edu 
 

There are two major pear production districts in California. The Sacramento Valley contains about 10,000 
acres located in five counties. Most acreage is located in the Sacramento Delta counties of Sacramento, 
San Joaquin, Solano, and Yolo. The Upper Sacramento Valley, once a large district, now has about 2,000 
acres farmed by only three growers. The decline has resulted from severe fire blight conditions and better 
economic alternatives to pears. The North Coast counties of Lake and Mendocino have about 6,000 acres 
combined. There is also a small industry in the Sierra Nevada foothills county of El Dorado. 
 
Major Production Issues 
The Sacramento Delta has a relatively mild climate with winter fog to provide chilling. Major production 
concerns include periodic insufficient chilling, fire blight, and codling moth. The North Coast, or 
“mountain” districts, have sufficient chilling, but are more likely to experience more premature ripening. 
This occurs when temperatures drop to 45°F about one month prior to harvest, catalyzing ethylene 
production and fruit softening. NAA applied to delay fruit drop is thought to exacerbate premature 
ripening. The most common sign of premature ripening is “pink end” around the calyx. There is no 
remedy for this condition other than rapid harvest and cooling fruit to 30°F. Affected fruit should always 
be shipped as soon as possible. 
 
The other major non-pest related North Coast challenge is frost. Frost protection systems are required. 
Most orchards utilize undertree solid set sprinklers for both frost protection and irrigation. Wind is also 
commonly used, with heaters confined to edges and very cold spots due to their expense and air quality 
considerations. 
 
Pear trees tend to grow very vigorously in California. 100 to as much as 400 (though this is generally 
discouraged and rare) units of actual nitrogen are applied depending on vigor and grower preference. 
Spring applications are made to encourage growth if needed, while mid-summer and fall applied nitrogen 
is applied to encourage bloom and spring growth the following year. 
 
Major nutritional problems other than nitrogen are iron and zinc deficiency, and in high crop years, 
potassium deficiency. These problems are worse on heavy clay soils. Zinc sulfate foliar sprays are applied 
mainly in spring but fall and dormant zinc treatments can also be applied. Iron deficiency is treated 
several ways. N-phuric (urea-sulfuric acid) can be applied through the water to reduce soil pH and release 
iron. Other remedies include various types of soil-applied sulfur, iron injections, and iron chelate foliar 
sprays. Ammonium sulfate and urea are fertilizers of choice to avoid increasing soil pH. When needed, 
potassium sulfate or chloride is applied to the soil along the drip line about every five years.  
 
The demand for large size fruit has fostered a trend toward more frequent irrigation cycles. The advent of 
solid set sprinkler systems has reduced labor costs and enabled more effective and efficient frost 
protection. On the other hand, more constant soil moisture conditions have likely increased the incidence 



and severity of oak root fungus, caused by the pathogen Armillaria mellea, and may also be detrimental 
tofire blight control under certain conditions. Low volume and drip systems have been tried in the past but 
offer little to no frost protection benefit. Growers have also claimed these systems fail to supply enough 
water for both tree and fruit growth during the hot summer months. There is some current discussion of 
moving again toward lower volume systems as growers are faced with increased pumping costs and 
possible future water use restrictions. 
 
Integrated Pest Management 
Codling moth is the primary pest of pear in California. Insect pest management revolves around its 
control. Organophosphate insecticides, mainly azinphosmethyl (e.g. Guthion) and Imidan are the 
traditional control tools. Regulatory restrictions, as well as resistance, led to a search for alternatives in 
the mid-1980’s. At that time, pheromone-based mating disruption (CMMD) research began and has 
continued in various forms to this date. Today, nearly all California pear acreage is treated with CMMD. 
Various types of hand-applied and aerosol (“puffer”) dispensers are used. Sprayable CM pheromone is 
also applied on limited acreage. 
 
In the late 1990s, CM resistance to azinphosmethyl and Imidan was countered with introducing 
chlorpyrifos (Lorsban) and encapsulated methyl parathion (Penncap) into the control program. CM was 
found to be negatively cross-resistant to these materials, as opposed to being cross-resistant to commonly 
used pyrethroids, carbamates, and the IGR Dimilin. Penncap, however, was banned at the end of 1999 
and Lorsban was never registered for in-season use on pear and is under regulatory pressure as harmful to 
water quality. Reduced risk alternatives currently being tried are Assail, Intrepid, and spinosad (Confirm, 
Success). Organic growers can utilize MD (although not sprayables or puffers) supplemented by oil, 
kaolin, and spinosad (Entrust). Granulosis virus products are currently being researched and look 
promising, but are as yet unavailable commercially in California. Oblique-banded leafroller is the major 
secondary pear moth pest. There is no effective MD for this, but it is well controlled by Lorsban (delayed 
dormant), BT, Intrepid, and Success. 
 
CMMD has resulted in drastically lower levels of pear psylla and spider mites by allowing natural 
enemies to thrive in the orchard. This in turn has lowered control costs for these pests, mainly for 
avermectin (Agrimek) applications. Other secondary pests, however, have emerged as OP use has 
declined. Some examples include true bugs, pear slug, and spotted cucumber beetles. Each year now 
brings a different set of insect pest “challenges”. 
 
The major diseases are fire blight and pear scab. Fire blight is managed mainly with antibiotics. Copper 
dust is used only on the few remaining orchards destined solely for cannery. Many growers also use 
Pseudomonas fluorescens A506 (BlightBan® A506) for fire blight, as well as russet and frost control. 
Orchard floors are kept bare through spring to reduce chances of russet and frost damage. Fungicides and 
sulfur are used for scab control. Fall-applied sulfur and/or urea and high rates of lime sulfur, applied in 
delay dormant to eradicate overwintering twig mycelium, are also utilized in some orchards and years. 
 
Pear pest management in California is currently at a crossroads. High production costs, reduced 
processing demand, and disappointing fresh market prices have reduced grower incentives to maintain 
optimal control programs. Some orchards have been abandoned altogether, or are underfarmed. This has 
led to higher CM “background” pressure, which reduces MD efficacy. The lack of “silver bullet” 
insecticides renders control programs less able to reverse these upward CM population trends. Three 
years of an industry tree pull program greatly aided in reducing CM harbors, but this program ended in 
2002. Legal abatement programs are politically and logistically complicated. While some areas still have 
relatively few CM problems, other areas are experiencing populations approaching the pre-CMMD era. 
Thus CM control will continue to be the major focus of research and extension efforts for the forseeable 
future. 



Overview of the California Pear Industry 
 

Rachel Elkins, University of California Cooperative Extension 
883 Lakeport Blvd.; Lakeport, CA 95453 

(707) 263-6838 * (707) 263-3963 – FAX * rbelkins@ucdavis.edu 
 
Industry overview and status 
There are currently approximately 17,000 acres of pears in California, of which 13,000 of these are 
Bartlett. The two major growing areas are the Sacramento Delta and the North Coast mountains. There 
are also about 2,000 acres in the Upper Sacramento Valley. Bartlett acreage has declined more than 50% 
since it peaked in the late 1970’s. The most recent losses have been in Lake County on the North Coast. 
There are many reasons for this ongoing decline, including 1) declining cannery (as well as other type of 
processing) outlets and demand, 2) increasing fresh market supply and competition, not just from other 
Bartlett producers, but other pear varieties, year-round supplies, and competing types of fruits, and 
finally, 3) rising production costs in the face of stagnant to declining markets and prices. The decline of 
canneries to only three in California, as well as fewer alternative processing outlets, has resulted in more 
fruit being channeled into the fresh market from both earlier harvesting California districts, which had 
previously mainly delivered to cannery, and the Northwest with its huge “mixed load” advantage. Lake 
County, for example, has lost nearly half of its acreage since 1998, with tree removals peaking after the 
2000 season with the demise of Tri-Valley Growers (TVG) processing cooperative. Statewide in 2003, 
processing accounted for about 70% of use, fresh market about 29%, and baby food less than 2%. This is 
an average of 7% less processed and 6% more fresh versus the early 1990’s.  
 
Market outlets 
Cooperatives, both processing and shipping, were prominent players in California’s industry until the 
1990s. Today only one packing and one processing cooperative exists. Most growers deliver to a 
proprietary packinghouse which may sell in-house, through brokers, or both. Cannery contracts are 
divided between growers who directly deliver field run fruit, and the packinghouses. Current cannery 
buyers include Del Monte, Pacific Coast Producers, a cooperative, and Signature Fruit Company, a 
subsidiary of John Hancock Insurance, which took over the defunct TVG fruit plant in Modesto, 
California in 2001. A small percentage of fruit is also delivered to Northwest Packing Co. and Snokist 
Growers Cooperative, both in Washington, and Truitt Bros. in Oregon. Gerber is the only major baby 
food buyer and there are only a few dried and concentrate buyers. 
 
Organic production 
There are about 500 acres of certified organic pears according to the California Dept. of Food and 
Agriculture. Most of these are Bartletts destined for the fresh market. There are also limited juice and 
baby food markets. Competition from the Northwest, mainly north-central Washington, has increased 
dramatically in the last several years, perhaps limiting the expansion of this sector, particularly in the later 
harvesting districts. 
 
 



Supporting organizations 
The California Pear Advisory Board (CPAB) (www.calpear.com) is a State Marketing Order based in 
Sacramento. Mandatory tonnage assessments are used to promote California Bartlett pears both 
domestically and internationally. They are also used to fund research, mainly carried out by University of 
California, but at times, USDA. California Fall Pear Shippers is a voluntary group managed by CPAB 
staff. It mainly collects and compiles limited statistical data for its members. California Pear Growers 
(CPG) is a voluntary member cooperative primarily focused on negotiating processed fruit prices with 
proprietary canners. It has also engaged variously over the years in lobbying and new product 
development. In 1999, CPG initiated a voluntary tree pull program, later managed by CPAB, to eliminate 
potential pest sources. CPG is also currently managed by CPAB staff (though not directly connected to 
CPAB itself) and is less active after 3-5 year cannery contracts were signed in 2003. Finally, the Pear Pest 
Management Research Fund (PPMRF) is jointly funded by CPG Members and pear processors. Proceeds 
fund insect pest research. PPMRF coordinates its activities with the CPAB Research Committee. CPAB 
and PPMRF combined research funding peaked at over $300,000 in 1998, but has now declined recently 
to about $150,000 due to acreage reductions and lower overall grower returns. 
 
Research and Extension 
Research and extension are closely tied as UC extension personnel are required to carry out applied 
research and have Principal Investigator status in the UC system (http://fruitsandnuts.ucdavis.edu). There 
are also very few academics involved in pears, thus every person’s efforts are needed to provide up-to-
date information to the industry. There is at most 10 campus-based academics (faculty and extension) 
who perform pear research and generally less than this in any given year. Two advisors have major pear 
programs, and two others have lesser responsibility. Cooperative Extension academic staff has declined 
nearly 50% statewide in the past 10 years, requiring many advisors to take on multiple crops, counties, 
and/or administrative duties. That being said, UC and the California pear industry have an excellent 
relationship based on mutual respect and support. For example, the industry supports advisor travel to an 
important out-of-state pear research meeting. This keeps advisors updated, which in turn benefits 
industry. 
 
Industry trends 
Today pears are farmed by fewer but larger growers. For example, in Lake County, average farm size has 
increased from 40 to over 100 acres since 1987. More orchards are being farmed by grower-shippers, who 
are becoming more “vertically integrated” to compete on a national and global scale. The California pear 
industry has yet to adopt the trend toward the grower-shipper-marketer mergers and alliances so 
prominent in the Northwest. A large Washington company, however, has brought a California shipper of 
apples, cherries and pears “under its wing” in order to capture early season market share and facilitate 
year-round sales. 
 
Bartletts will continue as the dominant variety as long as cannery outlets exist and consumers prefer its 
flavor and texture. However, there have been more Bosc and Red Clapp planted, and there is some new 
hint of varietal diversification. It remains to be seen whether pears will again be substantially replanted in 
California. Competition from high property values due to vineyard and urban development, high overall 
production costs, lack of size controlling rootstocks to reduce need for ladders, and the long time to come 
into bearing are all hindering factors. In summary, while there will be a California pear industry for the 
forseeable future, it will likely be composed of fewer but larger grower-shippers controlling most of the 
acreage, complemented by a group of smaller growers focused on meeting niche needs, e.g. specialty 
varieties, high end markets, and/or organic. 




