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Systemic	and	Biological	Approaches	

For	Weed	Management	

www.a:nadiffley.com	 Annual	Crops		

That	Leave	Soil		

Bare	Violate		

The	Basic	Laws		

Of	Nature		

PROTECT	AND	RENEW	

American Phytopathological Society	

“What	are	Weeds	Doing	in	My	Field?”	

a	healing	response	to	land	disturbance	aMer	natural	

disaster	or	human	ac:vity	leaves	the	soil	vulnerable	

to	degrada:on.	

• 	Absorb	carbon	dioxide	from	the	atmosphere		

• 	Restore	biodiversity	

• 	Protect	the	soil	from	erosion	

• 	Replenish	organic	maOer:	feed	and	restore	soil	life	

• 	Absorb,	conserve,	and	recycle	soluble	nutrients	

• 	Provide	habitat	for	insects	and	animals	

Nightshade	Shepherd’s	Purse	

Weeds	can	harbor	pests	&	disease	
ASTERS	YELLOWS			

• Wild	leOuce	

• Horseweed	

CUCUMBER	MOSAIC	

• Pokeweed	

• Milkweed	

• Ground	cherry	

• Velvetleaf	

• Pigweed	

TOBACCO	MOSAIC	

• Nightshade	

• Jimson	weed	

ANNUAL	GRASSES	

• Cutworm	

• Flea	beetle	

• Cucumber	beetle	

LAMBSQUARTER	

• Cutworm	

• Grasshopper	

• Flea	beetle	

• 	Compete	directly	for	light,	nutrients,	moisture	

• 	Interfere	with	or	contaminate	crop	harvest	

• 	Reproduce,	resul:ng	in	a	future	weed	problem	



Rapid	City,	SD-	Weeds	 November	1,	2017	

A<na	Diffley	

Organic	Farming	Works	LLC	 a<na@organicfarmingworks.com	

Weed	Problems	Develop	When		

3	Condi:ons	Occur	Together	

-	A	large	weed	seed	bank	(seeds	and	vegeta<ve	

propagules)	in	the	soil	

-	A	suscep<ble	crop	

-	A	favorable	environment	for	weed	growth	

System	Design	and	Biological	Cultures	

1. Know	Your	Weeds	

2. Weed	Seed	Preven<on:	key	to	long-term	management	

3.  Soil	proper<es	(Regenerate	degraded	soils)	

4. Reduce	the	seed	bank	before	plan<ng	crop	

5.  Stale	bed	field	prepara<on	

6.  System	Design	

7. Crop	rota<on		

7.	Niche	–	canopy	

8.	Preda<on	and	allelopathic	proper<es	

9.	Primary	and	secondary	<llage	

10.	Manage	water	&	fer<lity	

Mechanical	

11.	Cul<va<on—Mulch—Flame—Hoeing	

↑		↑		↑		WEED	THE	SOIL	-	NOT	THE	CROP		↑		↑		↑	

↓		↓		↓		AMer	The	Crop	Is	Planted	↓		↓		↓	

What	weeds	are	problema<c	on	your	farm?	

Ways	Weeds	Spread	

1.	Plant	Parts	

2.	Wind	Dispersal	 3.	Water	Dispersal	
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3.	Water	Dispersal	 3.	Water	Dispersal	

4.	Animal	Dispersal:		 4.	Animal	Dispersal:		

4.	Animal	Dispersal:	

Contaminated	seed/feed		

Thoroughly	compost	animal	manures	to	kill	off	

weed	seeds,	or	avoid	using	manure	altogether.	

		4.	Animal	Dispersal:	

Manure		
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		4.	Animal	Dispersal:	

Mulch		

		4.	Animal	Dispersal:	

Equipment	&	Tools		

5.	Explosions	

How	are	they	moving	around?	

Annuals	complete	life	cycle	from	seed	in	less	than	one	year.		 Winter	Annuals	start	from	seed	in	the	autumn,	develop	a	

low	roseOe	of	leaves	before	winter,	produce	flowers	and	

ripen	their	seeds	the	following	spring	and	then	die.		
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Biennials	start	from	seed	in	spring	and	produce	a	roseOe	

with	a	fleshy	tap-root.	The	2nd	spring	the	tap-root	sends	

a	flowering	shoot,	then	dies	aMer	the	seeds	ripen.	

Simple	perennials	spread	only	by	seed.	However,	

cut	pieces	may	clone	new	plants.	Ex.	dandelion	or	

dock	root	cut	in	half	may	produce	two	plants.		

Perennials	live	for	more	than	2	years	and	may	live	almost	indefinitely.		

Curly	Dock	

Creeping	Perennials	reproduce	by	creeping	roots	(above	

ground	stems,	stolen,	or		

creeping	below	ground		

stems,	rhizomes)	
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Prepare		

Soil	

BEFORE		

CROP	

ESPECIALLY	

PERENNIAL	

AND		

NOXIOUS	

A	“Clean	Seedbed”	is	essen:al	for	plan:ng	

Dig and Dry 

Mow 

All-Down 

Choke 

Wear it out 

Empty	Your	Weed	Seed	Bank	

Preven:on		

Primary	Tillage	
• Seeds deep in the soil are "stored" 

below the germination zone. 

• 130 million seeds per “plow” acre 

found in a MN. study.

WEED	

SEED	BANKS	

System	Design	

PREVENTION:	Key	to	long-term	management	

Many weed seeds retain their viability 

when buried deep in the soil. !

Length	of	:me	 Number of species that germinated	

1	year	 71 species	

6	years	 68 species	

10	years	 68 species	

20	years	 57 species	

30		years	 44 species	

38	years	 36 species	
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0"	to	1"	deep:	Weed	seeds	in	the	top	inch	of	soil	are	

most	able	to	germinate	and	will	do	so	very	rapidly	

1"	to	2"	deep:	Weed	seeds	can	germinate,	but	are	

slow	to	emerge	

2"	to	4"	deep:	Weed	seeds	are	mostly	dormant	and	

few	species	will	germinate	at	this	depth	

4"	and	deeper:	All	the	seeds	are	dormant.	Only	

bulbs	and	tubers	will	sprout	and	grow	at	this	depth.	

Depth of Weed Emergence 
Species Optimum 

depth 

Maximum 

depth 

Common Chickweed 0.4 0.8 

Lambsquarters 0.2 2.0 

Shepherd’s Purse 0.2 0.8 

Wild Mustard 0.4 2.3 

Common Purslane 0.1 0.8 

Fallow:	Reduce	The	Seed	Bank	Before	Crop	Plan:ng.		

- Tillage	promotes	weed	seed	germina<on	

“Firming”	for	germina:on	

• 	Docks:	indicates	waterlogged	or	poorly	drained	soil,	acid.	

• 	Foxtail:	calcium	deficiency,	compac<on.	

• 	Mustards:	indicates	hardpan	or	crusty	surface,	dry	oden	

with	thin	topsoil.	

• 	Shepherd's	Purse:	indicates	saline	soil.	

• 	Yarrow:	indicates	low	potassium.	

Weeds and What They 

Tell, Pfeiffer E. E. 

Weeds and Why they 

Grow, Jay L 

McCarman
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ROTO-KILLER	

What’s	different?	

Which	do	you	need?	

SORGHUM	SUDAN	GRASS	

Crowds	weeds	/	suppresses	

Allelopathic	
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Build	beneficial	insect	popula<ons	early	in	the	season	

Allelopathic	

• Allelochemicals	can	hurt	some	vegetables,	

par<cularly	small	seeded	crops	that	are	direct	

sown	too	soon.		

• Large-seeded	and	transplanted	vegetables	are	

generally	more	tolerant.	

• Leguce	seedlings	are	especially	sensi<ve	to	

allelochemicals.	

Most	domes:cated	crops,	have	

lost	deep	sub-soil	diving	ability		
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System	Design:	Do	Not	Allow	Weeds	To	Seed	

- 	Weather	condi<ons	can	interfere	with	<mely	incorpora<on	

- 	Improperly	incorporated	plants	can	interfere	with	plan<ng	

and	cul<va<on		
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Hairy	Vetch	seed	is	POISONOUS	to	chickens.	

Food	safety	considera:ons	
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Pull	Out	And	Compost	

69	

WINTER	KILLED	-	OATS	

Page	69	

Ideal	for	early	spring	plan<ng	
Winter-Killed	Sorghum	Sudan	

Tillage	Radish	and	Winter	Rye	

Figure	credits:	Mark	Schonbeck,	Virginia	

Associa<on	for	Biological	Farming.	
72	

Cover	The	Ground	Over	Winter	
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Apply	turkey	compost:	2	tons	per	acre	

April	-	mid	June:	reduce	weed	seed	bank	

Mid-June:	Sudan	grass,	soybeans,	buckwheat	

August:	Hairy	vetch	and	rye	over	winter.	

Incorporate	hairy	vetch	and	rye	in	late	May	at	blossom	

Reduce	weed	seed	bank	un:l	mid-	June	 	And/Or	

Summer	crop	of	sudan	grass,	soybeans	or	buckwheat	

Fall	crop	of	hairy	vetch	or	oats	

Ready	for	crop	produc:on	

1st		

Season	

2nd		

Season	

3rd		

Season	

System	Design:	Do	Not	Allow	Weeds	To	Seed	

Ground	Beetles	

Photo	©	Ken	Thomas	

juncos	are	"primarily	

ground	feeding	seed	eaters"	

Biological	-	Preda:on:	ants,	

earthworms,	crickets,	

slugs,	birds,		

soil	microorganisms		

Free weed-control service: Mice

Prairie deer mice 
tag and white-
footed mice eat 70 
to 90% of the 
surface weed seeds.

“When rodents are allowed to 
forage for weed seeds, they can 
consume more than 40 percent 
of the seed in a single night,” 
Brent Danielson

Enhance seed predation by keeping weed seeds on the 
soil surface as long as possible by delaying tillage. 
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False	Seed	Bed	

Delay	weed	emergence	rela:ve	to	the	crop	

Strategy	for	direct	seeded,	slow-growing,	or	liOle	canopy	

Carrots	–	Seed	Beds	–	Onions	

False	Seed	Bed	–	FIELD	PREPARATION	
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Harbor	Freight	Tools	$19	torch	and	a	propane	tank	

Stale	Seed	Bed	
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Design	the	Cropping	System	to	Minimize	Niches	for	Weed	Growth	

Niche	-	Canopy	 Summer	fallow	AFTER	onions,	to	clear	weeds.	

Or	summer	fallow	before	onions?	
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MULCH		

Removes	

Weed	Niche	

• 	Types	

• 	Problems	

• 	Which	Crops	

Weed	Guard	Plus	OMRI	

Paper	mulch	

2-3	°	F	less	soil	warming	

BioTelo		

Biodegradable	

	Mulch	–	NOT!	

Bed	System	With	Close	Spacing	

Hand	Weeding:	Closer	for	quicker	canopy	

Mechanized:	Cul:va:on	equipment	dictates	spacing	
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Summer	fallow	AFTER	onions,	to	clear	weeds.	

Or	summer	fallow	before	onions?	

Plan	management	for		

maximum	gross	income	per	acre		

or		

cost-effec:ve	weed	and	pest	control,		

rapid	harvest	and	packing?	

NO	SPACE	FOR	WEEDS	 Ader	vegetables	are	harvested	the	clover	rapidly	covers	the	

ground,	effec<vely	closing	the	niche	while	fixing	nitrogen.	

Eliot	Coleman,	The	New	Organic	Grower.	©	Mark	Schonbeck.		
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Pre-Plan	

Management	

Strawberries	with	Millet	Living	

Mulch		

• Wind	Protec:on	

• Drought	Protec:on	

• Fer:lity	/	Tilth	

• Weed	Management	

• Habitat	

• Frost	Protec:on	
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Annual	Rye	That	Did	Not	Winter	Kill	

Cover	Crop	 Beneficial	 Pests	

Oats	 Ladybugs	 Leasoppers,	

thrips,	armyworms	

Rye	 Ladybugs,	hover	flies	 Armyworms	

Buckwheat	 Parasi:c	wasps,	

ladybugs,	flowerbugs,		

various	flies	

Tarnished	plant	

bugs	

Crimson	Clover	 Ladybugs,	big-eyed	

bugs	

Thrips,	tarnished	

plant	bugs	

Hairy	Vetch	 Lady	bugs,	flowerbugs	 Cutworms,	

tarnished	bugs	

Beneficial	and	Pest	Insects	Cover	Crops	can	Harbor	
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1.	Weeds	that	

emerge	with	

the	crop	

2.	Cri<cal	

weed	free	

period	

3.	Weeds	have	

ligle	effect	on	

crop	yield	

POTENTIAL	BENEFITS	-	FROST	PROTECTION	

J	 F	 M	 A	 M	 J	 J	 A	 S	 O	 N	 D	

Year	1	

Year	2	

Year	3	

Hair	Vetch	and	Rye	

Fall	Broccoli	

Sweet	Corn	

Green	Peas	

Onion	

Hair	Vetch	and	Rye	 Oats	

System	Design	

Rota<on-Interrupt	the	life	cycle	

Weed	Window	of	Opportunity	

• Plant	Canopy	

• Plant	Size	

• Soil	Temperature		

• Ease	of	Weed	Control	

			Germina:on	Temperatures	

• Wild	Mustard	30°	F	

• Grasses	50°	F	

• Wild	Oats	35°	F	

• Broad	Leaves	50°	F	

• Pigweed	at	68°F	

• Russian	Thistle	28°	F		

Oats	

GDD<150	–	weeks	before	corn	

plan<ng		

GDD	150-300	–shortly	before	

corn	plan<ng	

GDD	250-400	–near	the	end	of	

corn	plan<ng	

GDD>350	–	emerge	ader	corn	

emergence	

S	=	0.5		

M	=	top	inch	

D	=	top	2	inches	

6	to	7	half	lives	to	eliminate	99%	

of	seedbank.	

A	=	aera<on;	C	=	chilling	period;	

H	=	high	soil	temperature;	L	=	

light;	(D)	=	not	responsive	to	

light;	N	=	nitrate;	T±	=	fluctua<ng	

soil	temperatures.	

E-Organic	
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Sustainable	Agriculture	Research	and	Educa:on	

• Bury	

• Uproot	so	

they	dry	out	

• Damage	the	

weed	enough	

so	neither	part		

can	re-grow	

Mechanical		-	Cul:va:on	-	CONTROL	

↑		↑		↑		WEED	THE	SOIL	-	NOT	THE	CROP		↑		↑		↑	

↓		↓		↓		AMer	The	Crop	Is	Planted	↓		↓		↓	

Uproot	so	they	dry	out	 Uproot	so	they	dry	out	
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Bury	the	meristem	

Uproot	and	Bury	

Blade	

• Material	

• Shape	

• Weight	

• Size	

Handle	

• Material	

• Weight	

• Shape		

• Length	

Right	Hoe	For	The	Job	

Swan	Neck	Hoe	
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Collinar	Hoe	 S:rrup	Hoe	

Glaser	Wheel	Hoe	 $349	

Terrateck	Double	Wheel	Weeder	$395	@	Johnny’s		
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Sharpen!	
TAKE	CARE	OF	TOOLS	

1. White	vinegar	/water	in	1:1	ra<o.	

2.  Soak	for	15	to	30	minutes.	

3. Wipe	with	rag,	re-wewng	it	with	

solu<on	if	necessary.	

4.  Rinse.	Go	to	7	

5.  If	quite	a	bit	of	rust	s<ll	remains,	

soak	for	a	2nd	15	minute	soak.	

6.  Remove	rust	with	steel	wool	

and/or	a	wire	brush.	Rinse.	

7. Wipe	dry	with	a	clean	rag.	

8. Wipe	down	all	metal	parts	of	

tools	with	linseed	or	mineral	oil.	

9.  Add	a	dab	of	penetra<ng	oil	to	

hinges	and	moving	parts.	

Bed	System	with	close	spacing	

Perfectly	straight	rows	are	crucial	for	cul<va<on	

WHY?	

Tine	weeder	

Harrow	

Flame	weeding	

Eliminate	the	bulk	of	the	weed	popula<on	

before	it	competes	with	the	crop	and	

create	as	large	a	crop-to-weed	size	

differen:al	as	early	as	possible.	

Example	–	corn	and	potatoes	-	seed	
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Depth of Weed Emergence 

ALSO	DUST	MULCH	

• Burying	them.	

• Uproo<ng	them	so	that	they	dry	up.	

• Severing	or	damaging	the	weed	enough	so	that	neither	part	can	regrow.	
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Flaming	is	Advanced	and	Dangerous	

• Each	Crop	Unique	

• Timing	

• Pollina:on	

• Maturity	

• Weed	Age	

Cul:va:on		

Considera:ons	

-	Rain	

- 	Temperature	

- 	Soil	Condi:ons	

- 	Topography	

www.a:nadiffley.com	 Thank-you	

www.a:nadiffley.com	

Turn Here 
Sweet Corn

Organic Farming Works

at i na  di ffley

“A powerful testament to the Diffleys’ passion for their work and a terrific guide to the trials  

and tribulations of sticking to the land, sticking it to the Man, and going organic.”  

—Publishers Weekly


