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 Aim: to develop and promote affordable alternative pest management 
strategies to combat insect pests of vegetable crops 

 Emphasis is being made to provide small, under-represented, low-income 
farmers with research-based information on effective and environment-
friendly IPM tactics 

 Our long-term goal is that Missouri’s farmers increase the level of 
awareness and adoption of IPM components leading to increased profits 
while decreasing inputs including pesticide use 



Managing Squash Bugs and Cucumber Beetles 

1) Do nothing and hope for the best 

2) Spray insecticides every week to cash crop 

3) Sequentially plant cash crops, harvest whatever you can 

EARLY-SEASON 
CONTROL IS KEY 



IPM and Cultural Controls 

Source: http://www.ipminstitute.org 

IPM: Optimization of pest control in an 
ecologically and economically sound manner 

 Host plant resistance 
 Crop rotation 
 Soil quality management 
 Sanitation 
 Trap cropping 
 Farmscaping/habitat manipulation 
 Cover crops 
 Use of mulches 
 Intercropping 
 Alter planting/harvest dates 



Most insects show a preference 
for particular plants 

Trap Crops: Plants that are 
planted next to a higher value 
crop so as to attract pest as 
either a food source or 
oviposition site 

Trap crops can attract pests to 
the border areas, where can they 
be killed. Pest numbers on the 
unsprayed cash crop can be 
reduced 

Trap Crops 

Aggregations of spotted cucumber 
beetles on young Blue Hubbard squash 

(trap crop) 



 

Insecticide Free Zone! 
Kill the 
pest on 

trap 
crops 



Profit, what’s that? 

http://www.nass.usda.gov/ 



1. Decrease pesticide use and  
costs 

2. Beneficial insects can 
reproduce in trap crop plants 

3. Improve crop’s quality 

4. Help conserve the soil and 
environment 

Advantages 

Stink bug trap crops (left) adjacent to 
soybean in October in north Florida  

(Picture: Dr. Russell F. Mizell, III, Univ. Florida) 

buckwheat 



Picture: http://bugguide.net 

Spotted cucumber beetle Striped cucumber beetle Squash Vine Borer Squash Bug 

Blue Hubbard 
squash 

Very attractive to adult cucumber beetles 
Not susceptible to bacterial wilt 

Blue Hubbard squash: An excellent trap crop 



SUCKING/PIERCI
NG 

90% less insecticide was applied 

 In Massachusetts, 6 butternut growers 
planted a Blue Hubbard border around 
fields that ranged in size from 2 to 6 acres. 
These 6 fields were compared to 
conventional butternut fields where beetles 
were controlled with full-field insecticide 
sprays 

Fields were scouted twice weekly until first 
leaves, then weekly until flowering. Borders 
were sprayed at the first arrival of the 
beetles 

Cucumber beetles were only found in the 
trap crop and insecticides were only 
applied to the perimeter trap crop. 

Two-row perimeter of Blue Hubbard 
squash around a main crop of 

butternut squash.  
Picture: Univ. of Massachusetts  

One Example 

http://www.hort.uconn.edu/ipm/veg/htms/trpcrops.htm


 Use of Blue Hubbard as a trap crop reduced insecticide use by 94% 
compared to insecticides applied to the entire field 

 Surveyed growers who participated in the experiments and found a high 
level of satisfaction with the effectiveness and simplicity of the system 



Excellent performance of Blue Hubbard squash (cash crop 
was not sprayed) 

Yield in PTC plots was 12.5% higher in plots surrounded by 
Blue Hubbard, lowest yield was in sprayed plots 



Blue 
Hubbard 

squash 

Red Kuri 
squash 

Buttercup 
squash 



Picture: http://bugguide.net 

Spotted cucumber beetle Striped cucumber beetle Squash Bug 

Blue 
Hubbard 

squash 
Red Kuri 
squash 

Buttercup 
squash 

3 FARMS: 2 IN MISSOURI, 1 IN FLORIDA 

Our Missouri Experience: 2012 Research 



Control  
(no trap crop) 

Buttercup squash Red Kuri Hubbard squash 

• Cash crop: Zucchini (Spineless Perfection, F1) 
• Approach replicated 4 times at each farm (= 48 plots) 
• Inter-plant distance: 45 cm; inter-plot distance: 7 m 
• NO INSECTICIDE APPLIED TO ANY PLANT 
• INSECTS COUNTED AND REMOVED 3 TIMES A WEEK FOR 8 WEEKS 

Blue Hubbard squash 

Experimental Approach 
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Florida Results 



Adult squash bugs 
Carver Farm 
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Missouri Results 
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Cucumber beetles Carver Farm 
Missouri Results 

Economic Threshold: Average of 5/plant 



Weeks 2-3 
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s Cucumber beetles Busby Farm 
Missouri Results 



Red Kuri Hubbard:  

Performed equally well, or 
better than, Blue Hubbard 

and Buttercup squash  

Our Missouri Experience: 2013 Research 



2013 Approach:  
• Trap Crop plants located at the row ends 
• 8 trap crops per row protected 70 Zephyr squash plants (cash crop) 



Red Kuri 
Hubbard 

Zephyr squash (CASH CROP) = 70 seeds per row 

MAY 1, 2013 

Blue 
Hubbard 

Red Kuri 
Hubbard 

Zephyr squash (CASH CROP) = 70 seeds per row 

Zephyr squash (CASH CROP) = 70 seeds per row 

Zephyr squash (CASH CROP) = 70 seeds per row 

Zephyr squash (CASH CROP) = 70 seeds per row 

Zephyr squash (CASH CROP) = 70 seeds per row 

Results 



Red Kuri 
Hubbard 

Avg. of  
16 plants = 

0 

Zephyr squash (CASH CROP) = 70 plants per row 

Avg. of a sample of 30 plants = 0 

MAY 15, 2013 

Blue 
Hubbard 

Red Kuri 
Hubbard 

Avg. of  
16 plants = 

0 

Avg. of  
16 plants = 

0 

Zephyr squash (CASH CROP) = 70 plants per row 

Zephyr squash (CASH CROP) = 70 plants per row 

Avg. of a sample of 30 plants = 0 
Zephyr squash (CASH CROP) = 70 plants per row 

Zephyr squash (CASH CROP) = 70 plants per row 

Avg. of a sample of 30 plants = 0 
Zephyr squash (CASH CROP) = 70 plants per row 

Results 



Red Kuri 
Hubbard 

Avg. of  
16 plants = 

0.13 

Zephyr squash (CASH CROP) = 70 plants per row 

Avg. of a sample of 30 plants = 0 

MAY 22, 2013 

Blue 
Hubbard 

Red Kuri 
Hubbard 

Avg. of  
16 plants = 

0.13 

Avg. of  
16 plants = 

0.06 

Zephyr squash (CASH CROP) = 70 plants per row 

Zephyr squash (CASH CROP) = 70 plants per row 

Avg. of a sample of 30 plants = 0 
Zephyr squash (CASH CROP) = 70 plants per row 

Zephyr squash (CASH CROP) = 70 plants per row 

Avg. of a sample of 30 plants = 0 
Zephyr squash (CASH CROP) = 70 plants per row 

Results 



Red Kuri 
Hubbard 

Avg. of  
16 plants = 

0.19 

Zephyr squash (CASH CROP) = 70 plants per row 

Avg. of a sample of 30 plants = 0 

MAY 27, 2013 

Blue 
Hubbard 

Red Kuri 
Hubbard 

Avg. of  
16 plants = 

0 

Avg. of  
16 plants = 

0 

Zephyr squash (CASH CROP) = 70 plants per row 

Zephyr squash (CASH CROP) = 70 plants per row 

Avg. of a sample of 30 plants = 0 
Zephyr squash (CASH CROP) = 70 plants per row 

Zephyr squash (CASH CROP) = 70 plants per row 

Avg. of a sample of 30 plants = 0 
Zephyr squash (CASH CROP) = 70 plants per row 

Results 



Red Kuri 
Hubbard 

Avg. of  
16 plants = 

0.25 

Zephyr squash (CASH CROP) = 70 plants per row 

Avg. of a sample of 30 plants = 0 

JUNE 5, 2013 

Blue 
Hubbard 

Red Kuri 
Hubbard 

Avg. of  
16 plants = 

0 

Avg. of  
16 plants = 

0.13 

Zephyr squash (CASH CROP) = 70 plants per row 

Zephyr squash (CASH CROP) = 70 plants per row 

Avg. of a sample of 30 plants = 0 
Zephyr squash (CASH CROP) = 70 plants per row 

Zephyr squash (CASH CROP) = 70 plants per row 

Avg. of a sample of 30 plants = 0 
Zephyr squash (CASH CROP) = 70 plants per row 

Results 



At Lincoln 
University 

research farms: 

Most insect pests 
(squash bugs, 
spotted and 

stripped cucumber 
beetles) were 

found in trap crop 
plants 

CASH CROPS  
NOT SPRAYED 

2013 Overall results 



How can I use the  
trap cropping 

approach  
in my farm? 



1. In early April, grow your trap crop plants inside your house or in a greenhouse 

3. Plant the trap crop plants at the row ends 2 weeks before planting cash crop 
2. Plow field, prepare your rows whenever you feel is convenient 

4. Plant your cash crop 

ROW 

ROW 

ROW 

ROW 

ROW 

5. Kill the pest in the trap crop plants 1-2 times a week 

Red Kuri 
Hubbard 
squash 
OR 
Blue 
Hubbard 
squash 

PESTICIDE-FREE 
VEGETABLES 



 Non-organic: Imidacloprid applied to trap crop plants only 

 Organic: 

 Flaming 

 OMRI approved insecticides: Pyganic , AZERA, Entrust (spinosad). 
Scout again to determine if repeat sprays are needed in the border. 
Several sprays may be needed as bugs continue to colonize 

 Suction: A reverse leaf blower or motorized insect vacuum can be 
used (at least twice weekly) to suction beetles off the trap crop plants  

• In Massachusetts: Some growers tried this and were pleased with 
the results. “The blower chopped up the beetles nicely and though 
it did some damage to the border plants it kept beetles out of the 
main crop”. 

Mention of trade names and commercial products is for educational purposes; no discrimination is intended and no endorsement by LU Cooperative Extension is implied 

Killing Options 



On-farm Trap Crop Studies 

• Mr. Jose Fonseca (St. Peters, MO) 
• 13 acres, mostly tomatoes (9 acres), cucurbits (3), cole crops (1)  
• Very interested in IPM 



Adoption of Trap Cropping as an IPM tool  

Jose Fonseca has fully adopted the trap 
cropping approach (2011, 2012, 2013) 

2012 and 2013: Jose seed-planted 
zucchinis and transplanted 2-week old 
Blue Hubbard squash plants (trap 
crops) in the corners 

Very few insect pests observed in 
zucchinis, saw good number of 
beneficial insects (predators) 

Did not apply any insecticide  to his 
zucchinis in 2012, 2013 (had a 90% 
reduction in 2011) 

“I became convinced that trap cropping is effective, very simple, 
and cheap”   

 Jose Fonseca (Home-Grown Produce, St. Charles, MO) 

Phone call made on 10.30.13 
“It worked great in 2013; proof that it works is 
that in one plot I forgot to plant Blue Hubbard 
squash and squash bugs killed all my plants” 



What about profits? 

Jose Fonseca’s example: 
 

By not spraying the cucurbit cash crops, Jose’s estimates 
that his cost-savings are around $ 400 per acre (cost of 

insecticide, time and fuel savings), resulting in increased 
profits and insecticide residue-free produce.  

His estimated savings in 10 acres using trap crops: $ 4,000 









Field Day at Rocky Creek Valley farm 



Adult 

Nymphs 
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