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Agriculture’s	impact	on	ecosystems

Sectors	of	the	resource	base

• Soil
• Water
• Air
• Biological
• Energy
2	common	practices	negatively	impacting	
soil,	water	and	air?

• Tillage
• Inorganic	Fertilization



Soil	Health:	Negative	impacts	&	causes	
(illustrative	NOT	exhaustive)

Impact
• Erosion	(soil	loss)
• Loss	of	SOM
• Loss	of	soil	water	holding	capacity

• Loss	of	soil	fertility
• Contamination	w/	organics
• Contamination	w/	undesirable	
heavy	metals
• Salinization

Management	cause
• Tillage and		bare	fallowing
• Erosion	drivers	&	use	of	all	ag.	
plant	parts	(no	residue	return)
• Erosion	drivers	&	inadequate	
nutrient	replacement
• Use	of	pest/pathogen	chemical	
controls
• Land	application	of	municipal	
wastes
• Inappropriate	water	
management



Biology:	Negative	impacts	&	causes

Impact
• Loss	of	biodiversity

• Loss	of	genetic	biodiversity	within	
important	crop	species

• Loss	of	biological	function
• Beneficials &	biological	controls
• Loss	of	biotic/abiotic	stress	tolerance

• Enhancement	of	competitiveness	of	
undesirable	species	
• Herbicide	resistant	weeds

• Introduction	&	promotion	of	invasive	
species
• Intentional	&	unintentional

Management	cause
• Land	conversion	

• Loss	of	habitat	(corridors	&	
refuges),	

• Loss	of	critical	resources
• Monocultures,	pest	control	
chemical	inputs
• Overuse	of	a	technology	in	
space	&	time	
• Loss	of	refuge

• Unwise	selection	of	new	crops,		
“stowaways	&	hitch-hikers”,	
use	of	contaminated	seeds,	
etc.
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Humans	=	Terrestrial	Terrorists?	

Effects	
additive?	
Multiplicative?

Why	till	at	all	~	
context	matters	in	
complex	systems	
(ag	systems	are	
complex)

Brouder	&	
Gomez-
Macpherson,	
2014



Modern	(current)	ag.	practices	~	a	tale	of	
disconnected	scales

Agricultural	System

Farming	System

Cropping	or	Livestock	
System Individual	Field	or	Pasture

Whole	Farm

Regional

Operational	Level Geospatial	Level

Management	/	
Intervention

Management	
Decision

Problem	/	Solution	
Realization

Take	home:	Scale	matters	and	the	lens	through	which	you	view	
value	proposition	of	ag	activities	is	often	governed	by	where	you	
“sit”

(modified	from	Connor	et	al.,	2011)	



Rice	production	in	CA:	Example	of	ES	
conscious	ag.	via	land	sharing?
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Maize:	observed	effects,	not	necessarily	
linked	to	higher	GY;	observations	of	other	
system	impacts	(ES)	largely	qualitative	or	
lacking	in	quantitative	rigor.	

Current	management	recommendations	~	a	tale	
of	disorganized,	fragmented,	partial	(?)	science

Even	the	research	is	
parsed	out	across	
programs	&	agencies	
with	limited	
coordination



Many	emerging	efforts	to	compile	knowledge	
about	practices	but….



Practice	to	outcome	~	81	“actions”:	for	“bird	conservation”	
when	threatened	by	“agriculture	and	aquaculture”	

A	long	way	to	go	for	
tools	and	apps	that	
correctly	identify	
enterprise-specific	
recommendations	
w/respect	to:
• Economic	cost
• Risk	&	tradeoffs
• Time	to	impact
• Directionality	of	

impact
• Magnitude	of	

impact
• Realized	

performance
• …



The	scientist’s	dilemma	in	creating	science	stories:	
Ride	the	wave	or	quench	the	euphoria?
“We must be deeply 
intellectually honest 
about these problems –
soil is NOT always, if 
ever, a “win-win” 
solution. The parallel 
universe of warm fuzzy 
views of soil is 
detrimental … adding a 
whiff of wackiness to our 
field…”	

R.	Amundson,	2021,	Kiss	the	ground	
(and	make	a	wish):	soil	science	and	

Hollywood,	Biogeochemistry	
doi.org/10.1007/s10533-021-00857-w
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