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What’s New in Cucumber Weed Control? 
 

Bernard Zandstra 
Michigan State University 
East Lansing, MI 48824 

zandstra@msu.edu 
 
A weed control trial was conducted at the MSU Horticulture Farm in 2004.  Various combinations of 
currently registered herbicides were applied to obtain season-long weed control for single harvest 
cucumbers, and also for pumpkins and squash.   
 
The combination of Curbit 2 pt plus Command 0.67 pt gave good control of most weeds for the 51 day 
period from application to cucumber harvest.  Curbit 2 pt plus Sandea 0.5 oz, or Command 0.67 pt plus 
Sandea 0.5 oz also gave good preemergence control of most weeds.  Sandea is weak on eastern black 
nightshade, but gives good control of yellow nutsedge.  
 
If the cucumber field is maintained for more than 60 days, eg., for hand harvested pickles, a 
postemergence herbicide application will be needed.  Sandea plus Poast  will control most weeds 
postemergence, except eastern black nightshade and common lambsquarters.  If these weeds are present 
in a field, it may be necessary to increase the preemergence rates of Curbit and Command, to extend the 
weed control period.   
 
The experimental herbicide V10146 appeared to be quite safe on cucumbers, and we will examine it again 
next year.  Flumioxazin is being developed through IR-4 for the cucurbit crop group.  It is quite toxic to 
cucumbers, but may be used in the future as a directed, shielded spray between rows.  Command will be 
marketed again by the manufacturer, FMC, in the future, so supply should not be a problem. 
 



 
 
 
 
 

Using cover crops as an integral part of a cucumber crop rotation 
 

M. Ngouajio 
Department of Horticulture, Michigan State University 

288 Plant and Soil Sciences Building, East Lansing, Michigan, USA 48824 
E-mail: ngouajio@msu.edu 

 
 
INTRODUCTION 
Pickling cucumber is an important vegetable in the USA. Michigan is the largest producer with about 
34,000 acres valued at over US$ 36 million per year.  However, yield has declined significantly since 
1987.  In 1987, the average yield was 6.7 tons/A has fallen to only about 5.4 tons/A in 2003.  It is 
becoming increasingly difficult for growers to maintain high yields and product quality.  Among the 
factors contributing to this are reduced soil fertility, weed competition, drought stress, and increased 
incidence of diseases like phytophthora.  Because cucumbers are produced under intensive systems, the 
adoption of an adequate crop rotation may help improve yield. 
 
BASIC RULES OF CROP ROTATION 
 

Basic rules Effect/Comment 
Avoid growing the same crop back to back - Reduces the buildup of weed, diseases, and 

insects specific to the crop 
- Increases soil microbial populations and 
diversity 

Use crops from totally different botanical families - Major groups are grasses and broadleaves 
Avoid growing crops that are affected by the same 
diseases even if they are from different families 
 

- Breaks disease cycle 

Include legumes in the rotation - Increases nitrogen fixation 
- Enhances microbial activity 

Follow low residue crops with high residue crops - Increases organic matter 
- Improves soil structure 
- Improves water holding capacity/reduce erosion 

The more crops in the rotation, the better -All crops in the rotation benefit from the rotation  
 
SOME BENEFITS OF CROP ROTATION 

- Reduces weed populations 
- Reduces the development of resistant weeds 
- Prevents the buildup of insects and diseases (breaks disease cycle) 
- Improves soil quality (organic matter, water holding capacity, microbial population, and 

structure) 
- Reduces the cost of nitrogen fertilizer 
- Increases yield 
- Improves yield stability (reduces risks) 



 
HOW LONG IS ENOUGH? 

- Long-term rotations (3-6 years) are recommended 
- Sometimes even longer (e.g. more than 8 years for the reduction of fusarium root and crown rot 

of asparagus) 
 

Long-term crop rotations are not always viable economic options for most growers because of lack of 
good land and the high level of crop specialization of growers. 

 
STRATEGIES FOR SHORT-TERM ROTATIONS (1-3 years) 

- Use of compost 
- Use of manure 
- Use of cover crops 

 
RESEARCH RESULTS ON COVER CROPS AND PICKLE PRODUCTION 
Studies conducted at Michigan State University from 2001 to 2004 show significant benefits when cover 
crops are used as integral component of a cucumber crop rotation.  Cover crops improved weed 
management and maintained yield stability.  
 
Weed Suppression by Cover Crops. 
Over three year of studies, weed populations in pickling cucumbers were consistently lower in the cover 
crop systems than in the bare ground system.  Sorghum sudangrass planted in Mid July after harvest of an 
early cucumber crop or hairy vetch planted in August-September provided the best weed suppression.  
Although the cover crops alone did not provide total weed control, they could be used in integrated weed 
management programs to supplement other control methods such as hand weeding, mechanical weeding, 
and herbicide application. 
 
Table 1.  Weed suppression in pickling cucumber by different cover crops. 

Weed density (plant m-2) 
About 40 days after planting 

Weed dry biomass 
 g m-2 (% of bare ground) Cover crop 

2002 2003 2002 2003 
Sorghum sudangrass 21 50 172 (55) 43 (15) 
Cereal rye 35 117 230 (73) 65 (23) 
Hairy vetch 46 13 235 (75) 26 (9) 
Bare ground 151 201 313 (100) 284 (100) 

 
Effect of Cover Crops on Cucumber Yield. 
Over a period of three years, cucumber yield was generally low in the system with no cover crop.  The 
only exception was in 2003 when hairy vetch plots produced the lowest yield.  Hairy vetch seemed to 
perform better during wet years (example 2004) as compared with dry years (example 2003). 
Our results show that cucumber cropping systems could be improved with both summer and winter cover 
crops.  Unlike the bare ground system, yields in the sorghum sudangrass and rye cover crop systems were 
greater and more stable over time. 



Table 2. Pickling cucumber yield distribution following different cover crops in 2002, 2003 and 2004. 
Total marketable yield (No1, No2, and No3) 

Tons/A  (% of bare ground) Cover crop 
2002 2003 2004 

Sorghum sudangrass 4.1 (212%) 7.4 (158%) 5.6 (147%) 
Cereal rye 4.8 (254%) 6.5 (141%) 4.6 (121%) 
Hairy vetch 2.8 (145%) 2.2 (46)% 6.7 (176%) 
Bare ground 1.9 (100%) 4.6 (100%) 3.8 (100%)  

Note: Average pickling cucumber yield in Michigan was 4.6 Tons/A in 2002 and 5.4 Tons/A in 2003. 
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Nitrogen Management in Machine Harvest Pickling Cucumbers: 
Following High Residue Rotational Crops 

 
Darryl Warncke 

Crop & Soil Sciences 
Michigan State University 

 
Nitrogen management of cucumbers requires an understanding of the nitrogen requirement of the crop 
and the nitrogen supplying ability of the soil systems (nitrogen cycle).  An eight ton per acre pickling 
cucumber crop will accumulate 65 to 70 lb nitrogen.  At the high plant populations used for machine 
harvest a cucumber crop develops an extensive root system that is quite effective in utilizing nitrogen 
available in the soil.   
 
Nitrogen becomes available in the soil from the decomposition of soil organic matter and any crop 
residues and/or compost or manure added to the soil.  A soil with 2 percent organic matter will general 
release about 40 lb N per acre.  Depending on the nature of crop residues that are incorporated, nitrogen 
may be released or tied up.  Legume cover crops, such as vetch or clover, incorporated prior to planting 
may result in the gradually release of up to 100 lb nitrogen per acre.  Incorporating a cereal grain cover 
crop, such as barley, wheat or rye, may result in an initial tie up (immobilization) and delayed release of 
nitrogen if there is too much biomass.  Eventually up to 50 lb nitrogen per acre may be released, but it 
could too late to benefit the current pickling cucumber crop.   More of this nitrogen may actually be 
available for the second crop.  Incorporating or killing a cereal grain cover crop before it gets over about 8 
inches tall will minimize the problem of N tie up.  Applying composted animal manure or nitrogen 
fertilizer on the cereal grain cover crop can improve the release and availability of N for the cucumber 
crop. 
 
The base nitrogen recommendation for machine harvest pickling cucumbers grown on a soil with about 2 
to 4 % organic matter is 60 lb per acre.  Studies have shown yields to plateau between 6 0 and 120 lb N 
per acre.  Applying too much nitrogen increases vegetative growth, but reduces fruit yields, and increases 
the risk to water quality.  Suggested adjustments in the suggested rate are given in Table 1.  A soil 
nitrogen test run on soil samples collected prior to preparing the seedbed for the second crop or a late 
season crop following some other crop can provide good information about how much nitrogen is 
available in the soil.  Based on this information the correct above of nitrogen can be applied.  Subtract the 
amount of nitrogen in the top foot of soil from 80 to determine how much to apply.   
 
Topdressing nitrogen prior to the vines running has not shown any advantage over applying all the needed 
nitrogen just prior to or during planting.  The only exception may be if there is significant nitrogen loss 
due to leaching and/or denitrification following heavy rains.   
 
 
 
 



Table 1.  Nitrogen rate suggestions for machine harvested pickling cucumbers.  
 
Condition         Nitrogen to Apply          N Adjustment  
     lb N/ acre           lb N/ acre 
 
Soil Organic matter,   < 2 %   80 - 100 
Soil Organic Matter,  2 – 4 %   60 -  80 
Soil Organic Matter,     > 4 %   40 -  60 
 
Legume cover crop      subtract  40 to 60 
Compost, 2 ton/ acre      subtract  20 to 25 
Cereal Grain cover crop, < 8 inches    no change 
Cereal Grain cover crop, > 8 inches    add     20  
Corn grain as previous crop     add         20  
Wheat grain as previous crop     add     40 
            
 
 



 
 
 
 
 

National and International Factors in Pickle Markets 
 

Suzanne Thornsbury and Lourdes Martinez 
 
Production Overview 
Cucumbers are the fourth most cultivated vegetable crop in the world after tomatoes, brassicas (e.g., 
broccoli, spinach, cabbage), and onions. China is the leader in volume produced with a 61% share of 
production (Table 1). At a distant second place is Turkey with approximately 5% of total production, 
followed by Iran (4%), the U.S. (3%) and Japan (2%). 
 
Table 1. World Cucumber and Gherkin Production* 

Average (1,000 Lbs) Rate of Change 
Share of Global 

Production Country 
/Region 1994-1998 1999-2003 1994-1998 1999-2003 1994-1998 1999-2003 

World 55659 77901 6.3% 6.8%   
China 28579 47296 9.4% 10.9% 51% 61%
Turkey 2895 3843 6.7% 1.5% 5.2% 4.9%
Iran 2604 2964 1.3% -0.3% 4.7% 3.8%
US 2251 2339 1.2% -1.5% 4.0% 3.0%
Japan 1790 1639 -3.6% -1.5% 3.2% 2.1%

* Selected countries represent approximately 75 percent of world total production 
Source: FAOSTAT, 2004 
 
In the U.S., cucumbers are classified into fresh and for pickle production. Over the period 1994-2004, 
production of both types of cucumbers showed a very unstable pattern with an output increase in one year 
followed by subsequent decreases in production (Figure 1). Between 1994 and 2004 pickling cucumber 
production ranged from 1,127,000 lbs. in 1996 to 1,297,000 lbs. in 2003. While acreage harvested 
increased over this time period, yields have been highly variable from year-to-year with an overall 
decreasing trend. 
 
During the period 1979 to 2004, imports of pickle products into the U.S. increased considerably. Figure 2 
shows general trade trends over this period where all product weight data are converted to a fresh weight 
basis. In 1979, international exchange was almost balanced with exports of 6.3 million pounds and 
imports of 8.0 million pounds. The largest imbalance was in 2003 with 13.3 million pounds of exports 
and 87.9 million pounds of imports.  
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Figure 1. U.S. cucumber production, 1994-2004 
Source: National Agricultural Statistics Service (USDA), 2004 
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Figure 2. U.S. trade in cucumbers for pickles*, 1979 – 2004. 
Source: National Agricultural Statistics Service (USDA), 2004 
*All product converted to a fresh weight basis using a factor of 0.744 
 
Figure 3 shows trade trends in pickle preparations (not including brined or fresh). In just this one category 
imports went from 10 million pounds in 1992 to 47 million pounds in 1997. After 1998, imports increased 
at a slower pace, to reach an all time high of 87 million pounds in 2003. Exports, which increased from 26 
million pounds in 1992 to 42 million pounds in 1997, declined between 1998 and 2003 (STAT-USA, 
2004). Exports of preparations are the driving force in international sales of U.S. pickling cucumbers. 
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Figure 3. U.S. Imports and Exports of Cucumber and Gherkins preparations, 1992 - 2004 
*January to August, 2004 
Source: STAT-USA, 2004 
 
Major suppliers of cucumber and gherkin preparations to the U.S. are Canada, India, Mexico, Poland, 
Germany and Turkey (Table 2). Imports from these countries increased significantly between the periods 
1992-1997 to 1998-2003. India and Mexico had very large increases of almost 5 times in their exports to 
the U.S, and for the year 2004, imports are expected to even increase further. As of September 2004, only 
Canada and Germany indicated a decrease in exports to the U.S.  
  
Table 2. Average U.S. Imports of Cucumber and Gherkin Preparations by Region  

Average Annual Imports  
(1,000 Lbs) 

Year-to-Date 
(1,000 Lbs) 

Country/Region 1992-1997 1998-2003 Jan-Sep 2004 
World Total                     23,919 63,491 68,655 
Canada                            10,845 30,315 22,428 
India                             2,135 12,277 16,899 
Mexico                            1,193 6,896 17,061 
Poland                            2,195 3,795 3,448 
Germany 1,671 2,403 1,537 
Turkey                           627 2,174 2,840 

Source: STAT-USA, 2004 
 
Over these same time periods, Canada, Northeast Asia, Japan, Mexico, Saudi Arabia and New Zealand 
were the main destination countries for U.S. cucumber preparations. Export trends were variable among 
these selected regions or countries. For example, sales to Mexico, Saudi Arabia, and Canada increased 
while exports to Asia and New Zealand decreased. Overall, U.S. pickle exports decreased and have 
continued this trend to-date in 2004 (Table 3). 
 
 



Table 3. Average U.S. Exports of Cucumber and Gherkin Preparations by Region  
Average Annual Exports 

(1,000 Lbs) 
Year-to-Date 
(1,000 Lbs) 

Country/Region 1992-1997 1998-2003 Jan-Sep 2004 
World Total                     32,417 26,924 12,793 
Canada                            14,477 14,750 8,190 
Northeast Asiaa 8,744 5,555 1,873 
Japan                             3,821 1,777 1,264 
Mexico                            577 1,064 1,417 
Saudi Arabia                    429 675 257 
New Zealand                    691 411 16 

a Northeast Asia: South Korea, Hong Kong, Taiwan 
Source: STAT-USA, 2004 
 
Imports of brined cucumbers showed a more cyclical trend (Figure 4). From 1996 to 1999, imports of 
brined cucumbers increased rapidly from over 14 million lbs to over 51 million  lbs. After 1999 until 
2002 imports decreased to increase again in 2003. However, to-date 2004 imports have continued the 
downward trend. On the other hand, exports, while small in volume, have been relatively stable with a 
slight decrease from 1998 to 1999 followed by a stable period and a slight increase after 2002. When 
compared with cucumber preparations the trade volume in brined product is relatively small, particularly 
after 2000.  
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Figure 4. U.S. Imports and Exports of Brined Cucumbers and Gherkins, 1992 - 2004 
*January to August, 2004 
Source: STAT-USA, 2004 
 
Major U.S. suppliers of brined cucumbers are India, Honduras, Mexico, Canada and Turkey (Table 3). 
Between the periods 1992-1997 and 1998-2003, India increased sales from approximately 5 million 
pounds to approximately 16 million pounds. Also Turkey increased its exports to the U.S. from 20,000 
lbs to around 1 million pound over the same period.  
 



Table 4. Average Imports of Brined Cucumber and Gherkin by Region 
Average Annual Imports  

(1,000 Lbs) 
Year-to-Date 
(1,000 Lbs) 

Country/Region 1992-1997 1998-2003 Jan-Sep 2004 
World Total                     15,209 36,119 14,022 
India                             4,857 16,385 8,852 
Honduras                         3,388 14,766 0 
Mexico                            3,654 1,909 0 
Canada                            1,152 1,236 1,328 
Turkey                           20 1,039 3,435 

Source: STAT-USA, 2004 
 
 
Canada is the main export destination for U.S. brined cucumbers. After a decline in exports from 1992-
1997 to 1998-2003, sales to Canada increased from January to September 2004. However, exports to 
other markets, such as Asian markets, sharply declined (Table 3). 
 
Table 5. Average U.S. Exports of Brined Cucumber and Gherkin by Region* 

Average Annual Exports 
(1,000 Lbs) 

Year-to-Date 
(1,000 Lbs) 

Country/Region 1992-1997 1998-2003 Jan-Sep 2004 
World Total                     4,062 2,279 3,128 
Canada                            2,458 1,748 3,048 
Japan                             1,000 381 32 
Mexico                            32 47 48 
Hong Kong                      27 7 0 
South  Korea                    81 19 0 

Source: STAT-USA, 2004 
 
Between 1992 and 2001, fresh cucumbers imports grew consistently every year. However, after 
2001 the trend showed a decline and that has continued to-date. 
 
Mexico is the largest international supplier of fresh cucumbers to the U.S. market with a share greater 
than 90%, followed by Canada, Central American Countries such as Honduras and Guatemala, and 
European countries, specifically Spain and the Netherlands (Table 4). The volume of fresh product 
imports are the driving force behind U.S. aggregated imports of cucumbers or pickles (i.e.: not brined or 
prepared). U.S. exports of fresh product are minimal to non-existent. Fresh product is almost exclusively 
consumed or processed within the domestic market.  
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Figure 5. U.S. Imports of Fresh Cucumbers and Gherkins, 1992 - 2004 
*January to August, 2004 
Source: STAT-USA, 2004 
 
 
Table 6. Average U.S. Imports of Fresh Cucumbers and Gherkins by Region 

Average Annual Imports  
(1,000 Lbs) 

Year-to-Date  
(1,000 Lbs) 

Country/Region 1992-1997 1998-2003 Jan-Sep 2004 
World Total 568,290 744,052 444,912 
Mexico 522,804 672,478 353,733 
Canada 12,404 39,467 17,596 
CA & Caribbeana 26,239 29,065 72,311 
Europeb 1,195 2,810 1,269 

a Central American and Caribbean countries: Honduras, Guatemala, Dominican Republic, Bahamas, Costa Rica, 
Panama, Nicaragua and Jamaica 
b Europe: Spain, Netherlands, Belgium, Poland, United Kingdom  
Source: STAT-USA, 2004 
 
Market Review  
Figure 4 shows the season average farm price of U.S. cucumbers for pickles between 1979 and 2003 (data 
not available for 1982 and 1983). Although the price in current dollars increased from just under 
$150/short ton in 1979 to over $250/short ton in 2003, the inflation-adjusted price declined sharply 
around1980 but has been relatively constant since. The rise in current price has kept up reasonably well 
with inflation.  
 
During the 1990s, U.S. per capita consumption of cucumbers for pickles declined 3 percent on average 
with a high level of variability from year-to-year, particularly after 2000. According to USDA, although 
the trend in pickling cucumbers has shown a slight decrease, they still remain the third leading shelf-
stable vegetable in terms of consumption (Lucier and Pummer, 2004) 
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Figure 6. U.S. Season Average Price of Cucumbers for Pickles, 1979 – 2003* 
*2000=100 for constant dollars. No data available for 1982 and 1983 
Source: National Agricultural Statistics Service (USDA), 2004 
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Figure 7. Annual U.S. Per Capita Consumption of Cucumbers for Pickles, 1994 - 2004 
*estimated                                   Source: National Agricultural Statistics Service (USDA), 2004 
 
Popular restaurant foods, such as sandwiches or burgers are an important segment of pickle product 
demand. Approximately 45% of pickled cucumbers are consumed away from home (Lucier and Biing-
Hwan, 2000), mainly at fast food chains and U.S. consumers continue to increase consumption of food-
away-from-home (Lucier, 2003) (Figure 5). Growing health concerns, especially among the elderly and 
people with weight problems, have somewhat dampened pickle consumption even at home (Estes and 
Cates, 2001). This situation is most likely due to recommendations to reduce sodium intakes, and diets 
with an emphasis on reduction of carbohydrate intakes.  
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Figure 8. U.S. food consumption patterns 
Source: “Food CPI, Prices, and Expenditures” USDA/ERS, 2002 

As shown earlier, markets are increasingly global at the producer and processor level. The same is true for 
food sales. Changing consumer tastes and preferences, improved technology and changing policy have all 
been drivers of globalization. Increased buyer power in supermarket chains influences all produce 
markets, including that for pickles. According to a study conducted by M+M Planet Retail, London, the 
10 largest grocers in the U.S. account for 40% of food distribution, with Wal-Mart claiming a 15% share. 
Market share of the top five U.S. supermarkets is approximately 29% of grocery sales compared to other 
countries such as the UK (56%), Canada (65%) and Germany 67%. It is believed that consolidation in the 
U.S. sector will continue for the years to come (Foltz, 2004). In the U.S and Canada the largest 
supermarket chains accounted for a combined grocery sales of approximately $274.3 billion in 2003. 

At the same time, increased concentration at the retail level can provide new opportunities for market 
access. Developed countries currently dominate processed food sales but developing countries have over 
75% of global consumers. Global supermarket chains continue to gain in the share of sales to developing 
countries and may provide a gateway to regions that were previously more difficult to reach. 
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Figure 9. Top 8 U.S. Supermarket Chains by Sales, 2003 (sales in billions of US$) 
Source: The Packer, 2004 
 
 
Conclusions 
Pickling cucumbers, like all agricultural products, exist today in a global marketplace. Driven by changes 
in consumer preferences, technological advance, and government policies, globalization is present in all 
phases of the supply chain. As a consequence, procurement patterns for wholesalers, manufacturers, 
distributors, and retailers have changed. Supermarkets today buy more volume from different areas of the 
world and from bigger suppliers. Business models have changed with a greater emphasis on service and 
standards. Cooperation and coordination within supply chains has become more critical and will drive 
trade patterns in the future.  
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Honey Bee Health, Numbers, and Other Factors  

in Cucumber Pollination 

 
Zachary Huang (517-353-8136, bees@msu.edu, http://cyberbee.msu.edu) and Walt Pett 

Department of Entomology, Michigan State University, East Lansing, MI 48824 

 
Bee health and numbers 
Honey bees continue to be plaqued by a number of pests and diseases.  Varroa mites (Varroa destructor) 
continue to be the worst pest of honey bees and cause high mortalities during fall and winter.  The mites 
are largely resistant to Apistan® (a pyrethroid), which has been used for more than a decade. They are 
also starting to become resistant against CheckMite+® (an organophosphate), registered as a Section 18 
(emergency registration) in most states (MI included) for the last 4 years.  A new chemical, Api Life Var, 
became available (also Section 18) for varroa treatment last year. Api Life Var is composed mainly of 
Thymol and a few other essential oils, and its efficacy against the mites varies from 70% to over 90%.  
We encourage beekeepers to rotate pesticides (Apistan, CheckMite+, Api Life Var) as well as combining 
with other integrated pest management (IPM) tactics (such as screened bottom boards, drone brood 
trapping of mites, etc) to delay the onse of resistance development in mites.  Using IPM will also help 
reduce residual chemical levels in honey bee colonies. Alternative treatments such as a fungus that attacks 
Varroa and the Mitezapper (http://www.mitezapper.com) are still in development. Another beekeeping 
concern is American Foulbrood, a baterial disease on bee larvae that can also kill colonies. The pathagen 
(Bacillus larvae) for this disease has largely become resistant to Terramycin (Oxytetracycline) and new 
antibiotics are in the process of being registered.  The small hive beetle, a recently introduced pest from 
Africa, is also present in Michigan, but so far does not cause large damages if it is controlled in the honey 
houses.   Michigan currently (2004) has 72,000 bee colonies, a large drop from the 97,000 in 1995-1997, 
mainly due to more complicated management schemes to control the varroa mite. Pollination so far has 
not been affected because a large number of pollinating colonies come into Michigan from the southern 
States. 
 
Move in bees early  
Cucumber flowers are open for only one day, and unpollinated female flowers will abort and drop off if 
pollen is not received on that same day. Due to pesticide use and habitat destruction, native bees are 
usually not of sufficient quanitity to ensure adequate pollination. For pickle cucumbers, honey bees are 
crucial because most varieties now are gynoecious (mostly female flowers, with another variety to 
provide pollen) and mechanical harvest requires quick fruitset and more even ripening. Honey bee 
colonies should be moved into the field or on its border 2-3 days before the first females flowers are to 
bloom.  
 
Hive density 
For pickles, we recommend 1 colony per acre for hand harvested fields and 2-3 colonies per acre for 
machine harvested fields. Hand harvested fields require fewer colonies because of the lower number of 



flowers open in the field at any given time and that the field is harvested several times. More honey bee 
colonies are required for a machine harvested field because there is a limited time for pollination to occur 
to ensure that the fruit is of a uniform size when harvested.  If  you are not sure whether there are enough 
bees in your field providing pollination, use the following table. This table was developed for 
sepcificically for pickle cucumbers. 
To use the numbers in the table, you must observe 10 flowers for 10 minutes in three different locations 
(30 flowers/30 minutes) and compare your findings to the table for the particular time of day you do your 
counts. If your bee counts are less than those found in the table you need more bee colonies.  

Number of honey bee 
visits for time of day  

(Eastern Daylight Time) 

Minimum number of bees 
per 30 flowers per 30 minutes 

8-9 AM  1 

9-10 AM  3 

10-11 AM  9 

11 AM - Noon  13 

Noon - 1 PM  16 

1-2 PM  13 

2-3 PM  11 

3-4 PM  7 

4-5 PM  5 

 
Irrigation and pollination 
Daytime sprinkling irrigation of vine crops will reduce yield by discouraging honey bee visits.  Bees do 
not like to get wet while in flight, they also will avoid visiting flowers filled with water.  In addition, too 
much water getting into the flowers will also disrupt pollen germination.  For these reasons it is better to 
sprinkle the crops at night or early in the morning before honey bees are actively foraging, or use drip 
irrigation. 
 




