
Reduced t illage in vegetable 

production systems

Dr. Ajay Nair

Department of Horticulture, Iowa State University 

Mr. Wade Dooley

Glenwood Century Farm Albion, IA





Crop rotationPest and Diseases

Reduce 

erosion

Nutrient 

management

Soil health
Vegetable 
Production

Compaction

BBiodiversity

How cover crops affect vegetable 

production systems



Effects of Cover Crops and Strip-tillage on

Muskmelon Production and Food Safety 
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Background

Food Safety Risks  of Muskmelon

• Textured Surface is difficult to wash and sanitize

• Edible portion is ideal for microbial growth

• Fruits are in contact with the soil 

• Eaten raw

• Rarely washed by consumers



Background

Listeria monocytogenes

• Facultative anaerobe, can grow -0.4-50 °C 

• Pathogen and saprophyte

• Thrives in cool, damp environments

• 20-30% mortality rate upon infection

• Very similar to non-pathogenic Listeria 

innocua

SEM image of L. monocytogenes with flagella
https://web.mst.edu/~microbio/BIO221_2010/L_monocytogenes.html



Hypotheses

• Cover crop based strip-tillage systems can produce comparable 

yields as plasticulture-based systems

• Plant growth and marketable yield will be similar among Strip-

tillage and cover crops will increase microbial measures of soil 

health

• Cover crop based strip-tillage will prevent contamination of fruit



Methods

Experimental Design

• Trials conducted at ISU Horticulture Research Station in 

2014-15 and 2015-16

• Split-split-plot design, 4 replications

• Whole plot factor: cover crop

• 1° split-plot factor: tillage



Terminate cereal rye at anthesis



Methods

Conventional-tillage: Mow Cover Crop



Methods

Conventional Tillage
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Methods

Strip-Tillage



Results

Plant Growth



Results

Plant Growth: Petiole Sap



Results

Muskmelon Yield



Results

Soil Health: CLPP, Bacterial Diversity

http://www.biolog.com/pdf/milit/00A_012_EcoPlate_Sell_Sheet.pdfhttp://////wwwwwwwww bbbbbiioologg commm///pddff////militt/000AA



Results

Summer Survival of Soilborne L. innocua



Results

Presence of L. innocua on Fruit



Conclusion

• Cover crops and strip-tillage suppressed weeds

• Strip-tillage can reduce NO3
--N leaching, though not consistently

• Conventional-tillage increases vine length

• Conventional -tillage increased marketable yield

• Conventional-tillage may increase MBC, only in presence of cover crop

• Cover crops have a positive impact on soil bacterial diversity

• Soilborne L. innocua can overwinter in Iowa

• Cover crops decreased populations of soilborne L. innocua

• Cover crops and tillage had no effect of fruit contamination
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On-farm trial
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Cover Crops and Conservation 

Tillage in Winter Squash 

Production
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•Heavy tillage

•Plasticulture

•Cornstalk mulch

•Cover-cropped 

alleyways



•Roller-crimped rye

•Strip-tilled squash

An easier way; a 

better way?

Weeds? 



Remember, 

pictures don’t 

always tell the 

whole story

Weeds!!!

•Plasticulture

had multiple 

weedings

•Roller-

crimped rye 

had almost 

none
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Winter squash grow th

Treatment SPAD Vine length (cm)

Conventional 38.6 616 a

Strip-tillage 38.6 227 b



Winter squash yield

Treatment Total count Total wt (lb)
Average fruit wt

(lb)

Conventional 541 a 1322 a 2.4 b

Strip-tillage 438 b 1118 b 2.6 a
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