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Models	for	maize	and	soybean
• Hybrid-Maize	model	(Yang	et	al,	2004,	2006,	2017)
• Maize-N	model	(Yang	et	al,	2008,	Setiyono	et	al,	2011)
• SoySim	model	(Setiyono	et	al,	2010)
• CornSoyWater	(Yang	et	al,	2016)

Common	functions/features:
• Need	no	info	farmers	don’t	know
• Farmers	can	use	them	easily,	while	scientists	find	them	very	powerful.
• Simulate	daily	crop	development,	biomass	growth,	crop	stage,	and	final	

yield.
• Produce	both	numerical	results	as	well	as	graphs.
• Scientifically	transparent	on	parameter	settings,	math	functions,	and	

references.
• Tested	and	validated	in	reviewed	publications
• Complete	documentation



Hybrid-Maize	model:	growth	and	yield
https://hybridmaize.unl.edu/



Hybrid-Maize	model:	inputs	and	
outputs

Inputs
• Daily	weather	data
• Hybrid	maturity
• Planting	date
• Plant	population
• Soil	properties	(texture,	
rooting	depth,	residues,	slop,	
drainage)	

Outputs
• Daily	values:

• GDD	(growing	degree	day)
• Crop	stage
• Biomass	accumulation
• LAI (leaf	area	index)
• Root	depth
• Water	use
• Crop	Water	stress

• End	of	season	results:
• Yield,	stover	biomass
• Total	water	use
• Water	balance



SoySim	model:	growth	and	yield	
https://soysim.unl.edu/



Maize-N:	N	fertilizer	rate	for	maize
https://hybridmaize.unl.edu/Maize-N



CornSoyWater:	irrigation	scheduling	for	corn	&	soybean
cornsoywater.unl.edu	



Irrigation	recommendation	is	nothing	but	to	
know:
• How	much	water	is	current	in	the	soil	rooting	
depth
• Threshold	of	water	depletion	for	starting	
irrigation	
• How	many	days	it	can	go	before	next	irrigation



Routine	for	irrigation	decision	making

• Get	up
• Check	weather	on	TV	or	internet
• Dress	up	for	field	work.
• Fire	up	the	pickup,	and	drive	to	the	field……..
•Walk	into	the	field…	
• Check	plants,	soil;	walk	around,	look	around…	
•Make	a	decision:	irrigate	or	not



How	farmers	determine	when	to	irrigate
Methods:
• Crop	condition
• Feel	of	soil
• Soil	moisture	sensing
• Plant	moisture	sensing
• Scheduling	service
• ET-based	water	use
• Personal	calendar
• Computer	model
• Look	at	neighbors



Nebraskan	ways	of	determining	when	to	irrigate



Challenge	for	making	good	decision	on	irrigation

• Get	to	the	field
• Know	how	many	spots	to	check
• Have	knowledge	and	experience	of:
• judging	available water	in	soil	and	how	many	days	it	can	carry	on.
• detecting	early	crop	water	stress
• crop	water	use	in	relation	to	crop	stage
• blend	weather	forecast	into	the	decision.

It	is	a	challenge	every	day,	every	field,	and	every	season!



Conventional	methods	are:

• Empirical
• Not	quantitative
• Depends	much	on	experience
• Either	too	early,	too	much,	or	too	late
• Time	and	label	consuming,	not	fun!



CornSoyWater:	model-based	irrigation	decision	
support	for	farmers

Sign	in

Sign	up	(free)youtube demo

Smartphone	apps

Funding	support



Upon	log	in:	your	fields	are	shown	in	green	or	red

No	need	for	
irrigation

Need	for	
irrigation

You	know	where	
you	should	go	
before	leaving	your	
home



Rainfall
Irrigation

Available	soil	water

Threshold	for	irrigation

Soil	water	and	crop	condition	assessment

today



Irrigation	is	called	if	water	stress	is	likely	to	occur

Water	stress



Current	crop	stage	is	also	predicted

Crop	stage



Up-to-date	soil	water	balance	summary



Don’t	forget	to	enter	your	irrigation	record!



Free	sign	up,	easy	field	registration	for	
CornSoyWater



Registering	a	field:	using	the	mouse	to	mark	your	field



Tell	the	program	about	your	field	&	crop

• Hybrid	maturity
• Date	of	planting
• Plant	population
• Soil	rooting	depth
• Surface	residues	%
• Soil	texture
• Soil	moisture	at	planting



How	CornSoyWater	works

• It	selects	the	nearest	weather	station	for	a	field,	and	sets	up	simulation	
based	on	crop	and	soil	info	from	user.
• Each	time	one	logs	in,	it	runs	the	model	to	simulate,	in	real	time	with	10-day	
projection:
• Crop	stage	and	growth	(GDD,	LAI,	biomass,	etc)
• Crop	water	use
• Soil	water	balance
• Crop	water	stress

It	calls	for	irrigation	if	water	stress	is	likely	to	occur	in	coming	days.



How	good	is	the	simulation?

CornSoyWater	uses	the	Hybrid-Maize	model	(http://hybridmaize.unl.edu/,	
Yang	et	al	2004,	2006,	2014,	2016,	2017;	Grassini	et	al,	2011,	2012;	Liu	et	al,	2015,	Meng et	al	2015)

Key	to	good	results
• Representative	soil	texture	for	the	

field
• Good	rainfall	data
• Good	irrigation	record.

However,
• Don’t	lose	your	common	sense.
• We	continue	improving	it	to	make	it	better	every	day!



The	CornSoyWater	project	team
• Haishun	Yang,	Associate	Professor,	Dept of	
Agronomy	&	Horticulture

• James	Han,	PhD	student,	Dept of	Agronomy	&	
Horticulture

• Jim	Specht,	Professor,	Dept of	Agronomy	and	
Horticulture.	

• Bill	Sorensen,	Database	manager	HPRCC	
• Stonie	Cooper,	HPRCC	server	manager
• Dharmic Payyala,	Rakesh	Adloori,	graduate	students	
of	Dept of	Computer	Sciences

• Greg	Kruger	(Co-PI),	Assistant	Professor,	Dept of	
Agronomy	&	Horticulture

• Jenny	Rees	(co-PI),	Associate	Extension	Educator
• Ken	Hubbard,	Professor,	SNR	and	HPRCC.
• Derek	Heeren,	Assistant	Professor,	Dept of	
Biological	System	Engineering

• Group	of	senior	students	of	Dept of	Computer	
Sciences



Remarks:	two	challenges

• Accurate	rainfall	amount	of	a	field
• Representative	soil	moisture	content	of	a	field



Thanks


