
! 
!

! "#$%&'()*$(+,,-.(%.(#(/01234254(&,&6$,7%-(,$'#&%8#-%,&9(:;;($<.<#$3"("#.(=<<&(3,&>*3-<>(-,(-"<(
=<.-(,7(,*$(<?6<$-(.-#77(#&>(6#$-&<$.@(#=%;%-A9(B<(3#&&,-('*#$#&-<<($<.*;-.9(C.<(-"%.(%&7,$D#-%,&(#-(

A,*$(,E&($%.F9(G;<#.<(.<<F(,*$(#..%.-#&3<(=<7,$<(>*6;%3#-%&'(D<-",>.9  
 

MICROBIAL RISK ANALYSIS OF PRODUCE GROWN 
ON INTEGRATED POULTRY-PERENNIAL CROPPING 
SYSTEM 
 
Tong Ding, Dr. David J Baulmer & Greg Swesser; Fina 
Mirasol, Northfield MN. Oct 2014 - Sept 2015. 
 

 
"#$%&'(!)*%!+,,-./ !0,*1-%2304%4''&$1!5%,00&'(!.2.-46!,*-0*-.!1$%(4!$6,*'-.!,7!5#&584'!
6$'*%49!$'!&'5%4:&;14!.,*%54!,7!.,&1!74%-&1&-2<!=#4'!*.&'(!$'&6$1!6$'*%4!&'!>4(4-$;14!
0%,:*5-&,'9!7,,:!.$74-2!5,'54%'.!'44:!-,!;4!$::%4..4:<!",64!6&5%,;4.!5$'!5$* .4!
.4%&,*.!7,,:;,%'4!&11'4..4.!$':!&'745-&,'.!&'!&':&>&:*$1.!?&-#!?4$84'4:!&66*'4!
.2.-46.<!@#4!0*%0,.4!,7!-#&.!.-*:2!?$.!-,!-4.-!0%,:*54!&'!:&%45-!5,'-$5-!?&-#!.,&1!
74%-&1&A4:!?&-#!.#44-!5,60,.-4:!5#&584'!6$'*%4!7,%!-#4!0%4.4'54!,7!-#4.4!5,66,'!
6&5%,;4.!., !-#$-!?4!5$'!$::%4..!$'2!0%,;146.!$':!8440!7$%64%.!$':!5,'.*64%.!.$74<  
 
METHODS 

Chicken manure was harvested from a meat broiler unit at Finca Mirasol Farm in 
October 2014. The manure was spread in a three-inch thick layer between elderberry 
rows throughout the winter. In Spring 2015, the manure was lightly turned and applied 
as fertilizer to cantaloupe and spinach crops. From May to September 2015, soil and 
crop samples were taken to analyze the levels of Salmonella spp., E. coli, and Listeria 
spp. 
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RESULTS 
 

 
Microbiological testing detected acceptable E. coli levels in soil, spinach, and 
cantaloupes. No Salmonella spp. was qualitatively detectable in all samples. Excessive 
levels of Listeria spp. was found on the surface of harvested cantaloupes. 
 
 
DISCUSSION & FURTHER RESEARCH 
 
This study suggests that additional control parameters are needed to improve the safety 
of produce items grown in this system. Heat and/or chemical treatment of chicken 
manure should be researched and implemented if found to be effective. 
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