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Hydroponic	tomato	farming	pdf

Can	tomatoes	grow	in	hydroponics.		How	long	does	it	take	for	tomatoes	to	grow	in	hydroponics.		Hydroponic	formula	for	tomatoes.		

They’re	juicy,	they’re	flavorful	–	and	when	you	have	the	right	know-how,	they’re	remarkably	easy	to	grow.		Hydroponic	tomatoes	are	not	only	more	efficient	in	their	use	of	water	and	nutrients,	but	they	can	also	help	eliminate	the	vast	majority	of	pest,	disease,	and	climate-related	issues.		What	do	you	need	to	grow	hydroponic	tomatoes?	Very	little	–	in
fact,	to	grow	hydroponic	tomatoes,	you	need	an	ebb	and	flow	hydroponic	system	with	a	grow	table,	reservoir,	timer,	and	water	pump.	You’ll	also	need	a	nutrient	solution,	support	stakes,	some	plant	pots,	and	a	substrate	–	and	that’s	it!		Intrigued?	You	should	be.		There	is	lots	to	learn	about	growing	hydroponic	tomatoes,	but	we’ve	gathered	all	of	it	in
one	place	to	make	the	process	as	seamless	as	can	be.		Our	complete	growing	guide	will	tell	you	everything	you	need	to	know	in	order	to	get	started	–	so	read	on!	What	Tomato	Varieties	Are	Best	for	Growing	Hydroponically?	You	can	grow	any	kind	of	tomato	hydroponically.	However,	there	are	some	varieties	that	perform	better	than	others.	Consider
growing	several	of	these	recommended	cultivars	for	the	best	selection	and	yields!		Trust	‘Trust’	is	an	indeterminate	beefsteak	variety	of	tomato	that	produces	large	fruits	known	for	their	meaty	texture.	The	average	tomato	will	be	around	nine	or	ten	ounces	and	has	a	good	shelf	life.	
It’s	resistant	to	some	mold	strains,	like	Fusarium	crowns.	Daniela	Another	indeterminate	beefsteak	variety	to	consider	growing	is	‘Daniela.’	This	one	produces	smaller	fruits	that	are	approximately	half	the	size	of	‘Trust.’	The	fruit	is	known	for	ripening	in	a	uniform	fashion.	Moskvich	Most	heirloom,	open-pollinated	tomato	cultivars	don’t	yield	as	high	as
hybrid	tomatoes	–	but	‘Moskvich’	is	an	exception.	It	produces	large,	globe-shaped	fruits	that	resist	disease.	Thessaloniki	Another	heirloom	cultivar	to	consider	is	‘Moskvich.’	Its	fruits	are	large	and	beefsteak-like.	These	fruits	have	strong	flavors	and	aromas,	making	them	perfect	for	eating	fresh	or	cooking,	San	Marzano	If	you	are	interested	in	growing
plum	varieties	of	tomatoes	hydroponically,	consider	‘San	Marzano’.	This	classic	plum	tomato	is	perfect	for	growing	in	a	hydroponic	setting,	with	fruits	weighing	as	much	as	five	ounces.			Azafran	‘Azafran’	is	another	plum	variety	of	tomato,	but	this	one	is	yellow.	It	is	good	for	growing	vine-ripened	tomatoes	with	lots	of	flavor.	They	can	be	used	as	sauce
or	paste	tomatoes	or	eaten	fresh.		Flavorita	‘Flavorita’	is	a	cocktail	or	cherry	tomato	that	produces	high	yields.	It	is	a	disease-resistant	cultivar	that’s	perfect	for	snacking	and	while	it	takes	more	effort	to	harvest	tiny	cherry	tomatoes	than	it	does	the	larger	beefsteaks,	this	is	a	variety	that’s	worth	the	extra	effort.	Here	are	my	4	favorite	places	to	buy
tomato	seeds	online:	1.	SeedsNow.com	2.	True	Leaf	Market	3.	Botanical	Interests	4.	Amazon,	of	course!	Which	Hydroponic	Method	Is	Best	for	Tomatoes?		Tomatoes	can	be	grown	in	practically	any	hydroponic	system,	so	whichever	one	you	choose	will	mostly	be	a	matter	of	personal	preference.	Most	growers,	especially	beginners,	tend	to	gravitate
toward	ebb	and	flow	systems.	These	are	seated	in	a	simple	way,	allowing	you	to	build	your	own	system	or	buy	an	all-inclusive	option	(like	this	one).	Also	known	as	a	flood	and	drain	system,	ebb	and	flow	systems	consist	of	a	reservoir,	a	water	pump,	a	timer,	and	a	flood	or	grow	table.	The	system	works	by	systemically	flooding	the	roots	of	a	plant	with
nutrients.		Your	water	pump	will	flood	the	tray	several	times	a	day	with	a	nutrient	solution.	It	will	then	run	back	into	the	reservoir.	The	grow	tray	will	house	the	tomato	plant	pots	and	have	high	enough	sides	so	that	the	water	can’t	overflow.	All	of	this	will	be	elevated	on	a	tray	stand,	which	will	let	gravity	drain	the	nutrient	solution	back	to	the
reservoir.	Your	tomatoes,	in	the	planting	pots,	will	be	grown	in	an	inert,	pH-neutral	substrate	like	expanded	clay	pebbles.	Dutch	Bucket	Hydroponic	Tomatoes		A	Dutch	bucket	system	for	growing	hydroponic	tomatoes	is	one	of	the	easiest	and	simplest	hydroponic	systems	you	can	build.	Tomatoes	are	the	most	common	plants	grown	in	this	kind	of
system,	also	known	as	bato	buckets,	but	you	can	grow	other	plants,	too,	including	peppers,	lettuce,	and	more.	In	this	kind	of	system,	plants	are	placed	in	buckets	lined	up	in	a	row.	These	can	be	regular	five-gallon	buckets	or	specialized	square	containers	known	as	bato	buckets.	Each	one	contains	up	to	two	plants.		A	water	line	will	extend	from	the
water	pump	in	the	reservoir	down	the	entire	length	of	the	system.	Drip	hoses	will	come	off	the	water	line	to	irrigate	each	plant.	Your	water	can	be	equipped	with	drip	emitters	or	constantly	flowing,	depending	on	your	preferences.	The	nutrient	solution	will	be	pumped	individually	to	each	plant,	flowing	through	the	s	substrate	and	over	the	roots	of	the
plant.	

At	the	very	bottom	of	each	bucket	is	a	pipe	and	drain	–	the	nutrient	solution	will	flow	from	here	back	into	the	nutrient	reservoir.		This	kind	of	system	is	especially	beneficial	when	growing	tomatoes	because	it	gives	them	more	room	to	grow.	It’s	cost-effective	and	requires	less	work.	It’s	an	easy	DIY	project	that	requires	minimal	space	and	allows	you	to
grow	many	large	plants	at	once.	How	Do	You	Provide	Support	for	Hydroponic	Tomatoes?		Tomatoes	can	be	categorized	into	two	types	–	indeterminate	and	determinate.	Determinate	varieties	grow	like	a	bush,	so	if	you’re	short	on	space,	determinate	is	the	way	to	go.	Although	you	can	stake,	cage,	or	trellis	these	plants	for	added	support,	it’s	not	usually
necessary.		Indeterminate,	however,	grows	on	vines.	They’ll	need	a	trellis,	A-frame,	a	tomato	cage,	or	some	other	support	to	prevent	them	from	flopping	over.		Using	tomato	stakes	like	these	tends	to	be	the	best	way	to	provide	your	hydroponic	tomatoes	with	the	support	they	need.	I	also	recommend	picking	up	some	vine	clips	or	velcro	vine	tape	(my
personal	favorite).	Cages	are	not	the	best	for	hydroponic	systems	since	they	take	up	so	much	space.		How	Long	Do	Tomatoes	Take	To	Grow	Hydroponically?		Hydroponic	tomatoes	can	be	started	from	seed	or	seedlings.		Many	people	use	rockwool	cubes	to	germinate	tomato	seeds	in	their	hydroponic	system.	

To	do	this,	just	add	the	seeds	to	the	rockwool	and	wet	it	down.	They’ll	need	a	warm,	moist	environment	to	sprout	–	a	sunny	windowsill	should	do	the	trick.		They	will	sprout	in	around	ten	days	and	can	be	transferred	to	your	system	once	they	are	seven	or	eight	inches	tall.	How	long	it	takes	your	tomatoes	to	grow	hydroponically	will	depend	on	the
cultivar	you	have	selected	as	well	as	whether	you	started	from	seed	or	seedling.	Most	tomato	cultivars	take	ten	days	to	germinate	and	then	about	five	weeks	until	they	are	ready	to	transplant.	All	in	all,	most	tomatoes	produce	and	ripen	fruit	within	50	days	or	so	after	they	have	been	planted	as	seedlings.		Hydroponic	Tomatoes	Yield	Per	Plant		You	can
expect	some	pretty	outstanding	yields	when	you	are	growing	hydroponic	tomatoes!		The	average	yield	is	roughly	40	lbs	per	square	foot	per	year.	You	can	often	yield	more	if	you	provide	optimum	conditions.		Of	course,	this	will	vary	depending	on	the	cultivar	and	what	kinds	of	conditions	are	provided.		Nutrient	Solution	for	Hydroponic	Tomatoes	
Hydroponic	tomatoes	require	a	specially	formulated	blend	of	nutrients	in	order	to	grow	healthy	and	strong.	The	nutrient	solution	you	use	will	likely	vary	depending	on	the	stage	of	growth	your	tomatoes	are	in.	Use	a	blend	designed	specifically	for	tomatoes,	like	a	4-18-38.	This	will	contain	the	right	ratios	of	nitrogen,	phosphorus,	and	potassium.	This
combo	kit	includes	4-18-38	fertilizer	and	is	a	great	option	to	get	you	started	(plus	it	sets	you	up	for	growing	most	other	hydroponic	veggies	too).	Most	commercial	fertilizers	for	hydroponics	also	contain	essential	trace	elements	like	boron,	iron,	calcium,	magnesium,	and	zinc,	too.		You	can	purchase	a	nutrient	solution	in	a	powder	form	that	you	mix	with
water	or	a	liquid	concentrate.		Can	Hydroponic	Tomatoes	Be	Grown	Indoors?		Hydroponic	tomatoes	can	be	–	and	often	are	–	grown	indoors.	The	key	here	is	making	sure	your	plants	receive	adequate	light.	Tomato	plants	need	about	8	to	10	hours	of	direct	sunlight	a	day	–	but	many	high-yield	varieties	need	up	to	18	hours.	Be	sure	to	look	into	the
requirements	of	the	specific	type	of	tomato	you	plan	to	grow.	You	can	install	LED	grow	lights,	which	are	not	only	efficient	but	also	effective	at	providing	your	plants	with	the	full	spectrum	light	they	need.	These	are	the	LED	lights	I	got	started	with	and	still	use	today.	Because	tomatoes	like	lots	of	heat,	you	may	need	to	heat	the	room	up	during	the
winter.	Dampness	and	humidity	are	also	factors,	so	as	you	crank	up	the	heat,	be	sure	to	install	a	fan,	too,	to	help	reduce	the	likelihood	of	fungal	diseases	on	your	plants.	

Do	Hydroponic	Tomatoes	Taste	Good?		Hydroponically	grown	fruits	and	vegetables	often	get	a	bad	rap,	with	some	shoppers	saying	that	they	lack	flavor	and	taste	cardboard-like.	However,	that’s	a	myth	–	and	in	blind	taste	tests,	most	people	can’t	tell	the	difference	between	garden-grown	and	hydroponically-grown	tomatoes!	Hydroponic	tomatoes	can
in	some	cases	be	even	tastier	than	those	grown	outside,	according	to	an	article	by	NPR.	

Excellent	tomato	flavor	is	produced	by	an	intricate	combination	of	acids,	sugars,	and	gasses	–	something	that	is	no	different	when	growing	hydroponic	tomatoes	as	it	would	be	for	those	grown	outside.	



Because	you	have	more	control	over	all	the	variables	when	growing	hydroponic	tomatoes,	you’ll	likely	have	better	yields,	too.		How	Many	Hours	of	Light	Do	Hydroponic	Tomatoes	Need?		Hydroponic	tomatoes	need	just	as	much	light	as	outdoor-grown,	soil	plants.		If	you	are	growing	hydroponic	tomatoes	indoors	(as	opposed	to	in	a	greenhouse),	you
should	set	up	full	spectrum	LED	grow	lights	(again,	I	use	these	4′	lights)	that	emulate	the	quality	and	duration	of	light	that	your	plants	would	receive	outdoors.	Ideally,	hydroponic	tomatoes	should	receive	eight	hours	of	natural	light	a	day	or	closer	to	sixteen	hours	of	artificial	light	(since	it	won’t	be	as	intense).		If	you	use	grow	lights	to	grow
hydroponic	tomatoes,	don’t	leave	them	on	24/7.	This	can	cause	your	plants	to	become	spindly	and	leggy.	Instead,	turn	them	on	for	16	hours	and	shut	them	off	for	eight.	It	may	be	helpful	to	use	a	timer	hooked	up	to	a	power	strip	so	that	you	don’t	have	to	worry	about	shutting	your	lights	on	and	off.		When	I	first	started	growing,	I	picked	up	this	timer
which	worked	fine.	Then	discovered	how	awesome	smart	plugs	are	and	replaced	the	old-school	timer	with	one	of	these	Kasa	Smart	Plugs.	These	allow	you	to	easily	set	up	time-based	schedules	and	even	off	sunrise/sunset.	And	it	can	all	be	done	remotely.	How	Long	Do	Hydroponic	Tomatoes	Live?		You	might	be	curious	about	how	long	you	can	grow
hydroponic	tomatoes	since	you	won’t	be	under	the	time	restrictions	imposed	by	the	impending	winter	season.	If	you’re	growing	hydroponically	indoors,	the	only	limitations	are	those	that	you	impose	yourself.	Hydroponic	tomatoes	can	be	grown	for	around	eight	to	eleven	months	out	of	the	year.	Your	tomato	plants	will	stop	producing	eventually	but	can
produce	almost	twice	as	long	as	those	grown	outdoors.		This	timeline	does	vary	depending	on	the	variety	of	tomato	you	decide	to	grow,	of	course,	as	well	as	how	well	you	care	for	your	plants.	Indeterminate	varieties	will	produce	for	much	longer	than	determinant	ones,	which	tend	to	push	out	all	of	their	fruit	all	at	once	(rather	than	continuously).	Also
Read:	How	Long	Can	a	Tomato	Plant	Live?		Are	Hydroponic	Tomatoes	Healthy?		In	addition	to	lack	of	flavor,	another	common	misconception	that	people	have	about	hydroponic	tomatoes	is	that	they	are	not	as	nutritious	as	those	grown	in	the	“traditional”	setting.	Again,	this	is	simply	not	true.	Hydroponic	tomatoes	can	be	just	as	nutritious	as	the	rest.
It	all	has	to	do	with	nutrients.	If	you’re	using	a	high-quality	nutrient	solution	for	your	hydroponic	tomatoes,	they	can	actually	be	more	nutritious	than	those	grown	outside	because	many	soils	have	been	depleted	of	their	nutrients	over	the	years.	Common	Hydroponic	Tomato	Problems		There	are	a	few	common	hydroponic	tomato	problems	for	which	you
should	be	on	the	lookout.	Fortunately,	all	of	these	are	easy	to	prevent	and	rectify.		Pests	aren’t	as	common	on	hydroponic	plants	as	they	are	on	those	grown	in	the	garden	outdoors.	
However,	they	can	still	infest	your	plants.	Aphids,	whiteflies,	and	spider	mites	are	three	of	the	most	common	hydroponic	pests.	If	you’re	growing	in	a	greenhouse,	you	can	introduce	beneficial	predators	like	lacewings	or	ladybugs	to	get	rid	of	them.	
If	you’re	growing	indoors,	you’ll	want	to	turn	to	other	options.	Small	amounts	of	rubbing	alcohol	can	get	rid	of	spider	mites	while	aphids	are	easiest	to	remove	by	spraying	them	off	the	plants	with	water	–	and	dunking	them	in	a	bucket	of	soapy	water	once	they’re	off.	Another	common	problem	you	might	detect	is	tomato	plants	with	slimy	or	fuzzy-
looking	coatings.	This	is	usually	indicative	of	a	mold	or	fungus	problem.	It	indicates	that	your	plants	aren’t	getting	enough	air	circulation.	Prune	to	open	up	more	space.	Another	tip	for	better	air	circulation	is	a	set	of	these	fans.	
AC	Infinity	80mm	USB	Fan,	Super	Quiet,	UL-Certified	Check	Price	On	Amazon	They’re	slim,	quiet,	and	have	3	speed	settings.	If	you	notice	that	your	tomato	plant’s	leaves	have	started	to	wilt,	it	could	indicate	that	the	nutrient	solution	is	too	strong	or	that	the	temperature	is	too	high.	Cool	things	down	or	use	clean	water	to	flush	your	plants	for	a	week
to	clear	things	out.		One	final	issue	to	watch	out	for	is	blossom	end	rot,	which	causes	black	spots	on	the	blossom	end	of	the	fruits.	This	indicates	a	calcium	deficiency.	You	can’t	cure	blossom	end	rot	but	you	can	correct	it	in	the	future	by	increasing	irrigation	and	mixing	up	a	more	balanced	blend	of	nutrients.		That’s	A	Wrap	Growing	hydroponic
tomatoes	is	a	wonderful	way	to	replace	or	supplement	your	traditional	garden.	You	can	install	a	hydroponic	system	in	a	greenhouse	or	even	grow	year-round	indoors.	Consider	planting	a	few	different	types	of	seeds	so	you	can	experiment	and	find	the	hydroponic	tomato	cultivar	you	like	the	best!	Utilizing	an	appropriate	nutrient	solution	is	one	of	the
most	important	components	of	establishing	and	maintaining	a	hydroponic	greenhouse	tomato	crop.	In	hydroponic	production,	all	of	the	essential	nutrients	(Table	1)	must	be	provided	to	the	plant	in	solution	form	as	the	substrates	typically	used	for	tomato	production	have	no	nutritional	component	as	would	soil	in	field	production.	This	fact	sheet	will
provide	a	guideline	to	formulate	nutrient	solutions	for	successful	hydroponic	tomato	production	under	a	controlled	environment.	Table	1.	Nutrients	typically	provided	in	a	complete	hydroponic	nutrient	solution.	Macronutrients	are	those	that	the	plant	uses	in	relatively	large	quantities	and	micronutrients	are	used	in	very	small	quantities.
Macronutrients	Micronutrients	Nitrogen	(N)*	Iron	(Fe)	Phosphorus	(P)	Boron	(B)	Potassium	(K)	Manganese	(Mn)	Calcium	(Ca)	Copper	(Cu)	Magnesium	(Mg)	Molybdenum	(Mo)	Sulfur	(S)	Zinc	(Zn)	Chloride	(Cl)			*Nutrient	abbreviations	in	parentheses	Growth	Phases	of	Tomato	and	Corresponding	Nutrient	Solutions	For	tomato,	developmental	phase	of
the	plant	must	be	considered	as	different	growth	phases	have	different	nutritional	requirements.	Therefore,	a	phased	nutrient	solution	based	on	the	developmental	stages	of	the	plants	is	recommended	to	achieve	optimal	growth	and	development	during	the	different	stages	of	plant	growth.	For	example:	Young	plants	require	and	should	be	provided
with	lower	nutrient	concentrations	than	mature	plants,	to	prevent	plants	from	becoming	too	vegetative.	Plants	in	early	fruiting	stages	require	increased	levels	of	specific	nutrients	like	nitrogen	(N),	calcium	(Ca),	and	potassium	(K)	because	the	developing	fruits	demand	greater	amounts	of	these	nutrients.	Mature	fruiting	plants	require	the	highest
levels	of	nutrients	to	promote	plant	growth	and	fruit	development,	as	well	as	an	appropriate	balance	of	specific	nutrients	to	ensure	high	fruit	quality.	Table	2	below	describes	the	three	stages	of	developmental	phases	we	normally	consider	for	a	tomato	fertilization	program.	This	3-stage	system	works	for	small	to	medium	greenhouse	growers.	Some
large	commercial	growers	utilize	an	additional	stage	between	the	first	two	stages	to	even	further	optimize	the	fertilizer	program	(M.	Jensen,	personal	communication).	Regardless,	tomato	plant	stages	are	defined	by	the	number	of	visible	flower	trusses.	Table	2.	Developmental	stages	of	tomato	plants	that	are	used	to	determine	the	type	of	nutrient
solution	used	for	that	stage.	Stages	are	based	on	number	of	flower	trusses	with	open	flowers.	Stages	Developmental	phase	Other	aspects	Stage	0	Germination	No	fertilization	is	needed	Stage	1	From	cotyledon	emergence	up	to	second	truss	with	open	flowers	Second	flower	truss	usually	emerges	after	9-15	leaves,	depending	on	cultivar	and	growing
conditions	Stage	2	From	third	truss	with	open	flowers	to	fifth	truss	with	open	flowers	Fifth	flower	truss	usually	emerges	after	18-24	leaves,	depending	on	cultivar	and	growing	conditions	Stage	3	Beyond	fifth	truss	with	open	flower	All	growth	after	fifth	truss	is	considered	Stage	3	In	young	tomato	plants	(up	to	and	including	Stage	2),	the	primary
concern	is	limiting	the	concentration	of	nitrogen	(N)	compared	to	the	concentration	used	for	mature	plants.	Too	much	N	will	cause	the	plants	to	be	overly	vegetative,	resulting	in	thick	stems,	burly	and	curled	leaves,	and	most	importantly,	reduced	flowering	(as	truss	in	Figure	2	that	had	only	two	flowers	resulting	in	only	two	fruit,	when	six	to	eight
would	be	expected)	and	poor	fruit	quality	of	those	fruits	formed	during	overly	vegetative	growth.	Other	nutrients,	like	calcium	(Ca)	and	potassium	(K),	are	also	reduced	during	this	phase	as	they	are	not	needed	at	high	levels	for	this	early	growth,	and	using	excessive	Ca	and	K	is	an	unnecessary	expense.	In	later	stage	growth	(Stage	2),	N,	K,	and	Ca	are
increased	as	the	larger	and	rapidly	growing	plants	has	a	greater	N	requirement,	and	the	developing	fruit	require	greater	amounts	of	K	and	Ca	to	prevent	abnormal	development	of	fruit	on	the	plant,	but	the	amounts	are	not	as	high	as	for	mature	plants	(Stage	3)	that	have	more	fruits	and	higher	proportion	of	maturing	fruits.	In	the	mature	stage	(Stage
3),	the	plant	is	big	enough	and	has	a	large	enough	fruit	load	that	the	maximum	nutrient	concentration	can	be	applied.	N	is	increased	to	promote	plant	growth	and	development,	Ca	is	increased	largely	to	prevent	blossom	end	rot	and	K	increased	to	promote	fruit	sugar	loading	and	general	fruit	quality.	Table	3	below	describes	a	3-phased	nutrient
solution	developed	by	Dr.	Merle	Jensen	at	the	University	of	Arizona	that	we	have	used	to	successfully	grow	hydroponic	greenhouse	tomatoes	in	various	climates.	Table	3	also	shows	a	4-phased	nutrient	solution	developed	by	Dr.	Jensen	for	commercial	growers	who	require	even	greater	control.			Table	3.	Nutrient	concentrations	of	the	multiple	stages	of
3-Stage	and	4-Stage	tomato	nutrient	solution	(Jensen/UA-CEA)	formulated	by	Dr.	Merle	Jensen	of	The	University	of	Arizona.	Values	in	mg/L	(ppm).	
Primary	Nutrients	3-Stage	4-Stage	S1	S2	S3	S1	S2	S3	S4	NO3-N*	90	120	190	90	120	165	190	P	47	47	47	47	47	47	47	K	144	350	350	144	210	342	350	Ca	144	160	200	160	169	169	200	Mg	60	60	60	60	60	60	60	All	other	nutrients	at	all	stages	S	Cl	Fe	Mn	Zn	Cu	B	Mo	10-200	10-100	2	0.55	0.33	0.05	0.4	0.05	Fertilizers	to	Use	for	Nutrient	Solutions	Off
the	shelf	fertilizers	for	phased	tomato	nutrient	solutions	are	typically	not	available	and	must	be	prepared	by	the	grower.	Although	many	growers	prefer	to	use	“single	bag”	or	“two	bag”	preparations	based	on	pre-mixed	commercial	fertilizers,	with	care	and	attention	to	detail,	using	the	multiple	components	of	a	custom	nutrient	solution	is	not	a
burdensome	procedure.	We	typically	mix	12	to	13	different	fertilizer	salts	to	formulate	nutrient	stock	solutions	to	dilute	and	use	for	plants.	
Some	fertilizer	companies	offer	custom	mix	fertilizers	if	you	are	using	them	in	large	quantities.	Using	a	phased	nutrient	solution	requires	the	preparation	of	those	solutions	using	individual	soluble	fertilizer	components.	It	is	important	to	use	genuinely	soluble	fertilizers	as	other	fertilizers	are	often	formulated	for	soil	application	and	include	additives
that	will	compromise	and	“gunk	up”	your	nutrient	solutions.	Soluble	fertilizers	are	available	from	suppliers	that	cater	to	hydroponic	growers	but	can	also	be	obtained	from	bulk	fertilizer	suppliers	as	the	manufacturers	are	often	the	same	as	for	field	applied	fertilizers.	These	soluble	fertilizers	need	to	be	stored	in	dry	conditions,	and	storing	in	5-gallon
plastic	buckets	with	sealable	lids	is	a	recommended	way	to	help	keep	the	fertilizers	in	good	condition.	Just	make	sure	that	the	containers	are	well	and	accurately	labelled.	Using	Concentrated	Nutrient	Stock	Solutions	Hydroponic	solutions	for	tomato	production	are	typically	prepared	as	concentrated	stock	solutions	(often	100	times	the	final	dilution	to
be	applied	to	the	plants)	and	diluted	by	use	of	proportional	injectors.	Using	concentrated	stock	solutions	and	injectors	is	more	practical	for	hydroponic	tomato	production	because	the	volume	of	solution	is	much	less	(100	times	less),	and	that	volume	lasts	much	longer	than	diluted	solution	(100	times	longer)	and	does	not	grow	algae	as	would	dilute
solution	stored	for	more	than	a	few	days.1	Table	4	below	shows	a	preparation	recipe	for	the	three	different	stages	of	the	target	formulation	(in	Table	3),	using	commonly	available	soluble	fertilizers.	Depending	on	the	quality	of	source	water	and	the	type	and	amount	of	acid	for	pH	control,	some	further	adjustment	is	needed	to	finalize	the	recipe.	Table
3	is	a	standard	recipe	when	no	adjustment	is	needed,	such	as	when	using	RO	water.	Table	4.	Solution	preparation	recipes	for	commonly	used	soluble	fertilizers	for	the	3-Stage	Jensen/UA-CEA	hydroponic	nutrient	solution.	All	amounts	are	for	a	100X	concentrated	stock	solution.	Tank	1			Stage	1	Stage	2	Stage	3	Macronutrient	Common	name	(g/L)	(g/L)
(g/L)	KNO3	Potassium	nitrate	0.0	22.2	50.1	KH2PO4	Monopotassium	phosphate	(MKP)	20.7	20.7	20.7	MgSO4-7H2O	Magnesium	sulfate	61.2	61.2	61.2	K2SO4	Potassium	sulfate	20.7	49.6	24.1	Micronutrient			(mg/L)	(mg/L)	(mg/L)	Solubor	Borax	165.9	165.9	165.9	MnSO4-H2O	Manganese	sulfate	177.4	177.4	177.4	CuSO4-5H2O	Copper	sulfate	20.0
20.0	20.0	Na2MoO4-2H2O	Sodium	molybdate	12.6	12.6	12.6	ZnSO4-H2O	Zinc	sulfate	145.1	145.1	145.1											Tank	2			Stage	1	Stage	2	Stage	3	Macronutrient	Common	name	(g/L)	(g/L)	(g/L)	Ca(NO3)2	Calcium	nitrate	57.9	57.9	78.9	CaCl2	Calcium	chloride	9.4	13.9	13.9	Micronutrient			(g/L)	(g/L)	(g/L)	Fe	330	Sprint	Iron	chelate	(DPTA)	2.0	2.0	2.0
Note	that	the	nutrient	stocks	are	prepared	for	multiple	tanks.	When	using	concentrated	stock	solutions,	the	Ca	portion	must	be	separated	from	the	other	macronutrients	as	at	100X	concentrations.	Otherwise	ionic	form	of	calcium	(Ca2+)	will	react	with	sulfate	and	phosphate	ions	(SO42-	and	PO43-)	to	form	gypsum	and	rock	phosphate,	two	very
insoluble	precipitates.2	Managing	pH	and	EC	The	pH	of	the	solution	is	an	important	factor	that	affects	availability	of	nutrients.	For	hydroponic	nutrient	solutions,	the	range	of	pH	where	most	nutrients	are	highly	available	is	5.5	to	6.5,	and	the	drip	(the	nutrient	solution	added	to	the	substrate	which	the	plants	are	growing	in)	is	usually	managed	to	be	in
this	range.	The	rootzone	pH	(the	pH	of	the	solution	in	the	substrate)	is	more	important	than	the	pH	of	the	drip,	as	the	rootzone	pH	is	what	the	plants	are	experiencing.	The	substrate,	and	the	roots	growing	in	it,	can	affect	the	pH.	
Plants	at	the	different	stages	of	growth	will	affect	it	differently	and	growers	will	adjust	the	pH	of	the	drip	to	affect	the	pH	of	the	rootzone.	For	example,	rapidly	growing	plants	can	cause	the	pH	to	increase	due	to	high	NO3	uptake.	If	the	pH	of	the	rootzone	is	above	6.5,	growers	will	adjust	the	pH	of	the	drip	to	the	lower	end	of	the	pH	range	to	reduce
the	rootzone	pH.	In	addition	to	adjusting	rootzone	pH,	some	feed	water	may	have	high	enough	pH	that	the	solution	pH	will	need	to	be	adjusted	by	addition	of	acid.	An	additional	injector	to	inject	dilute	acid	solution	is	the	simplest	way	to	accomplish	pH	adjustment	of	nutrient	solution.	
We	typically	use	a	fairly	dilute	acid	stock	solution	(2	ml	sulfuric	acid	per	liter	water).	The	electrical	conductivity	(EC)	of	the	nutrient	solution	will	be	different	for	the	different	stages	of	nutrient	solution.	Stage	1	nutrient	solution	should	have	an	EC	of	about	2.0	dS	m-1,	due	to	the	lower	overall	nutrient	concentration,	and	Stage	3	will	have	an	EC	closer
to	2.4	dS	m-1.	
These	EC	can	be	higher	when	the	source	water	contains	measurable	amounts	of	salts.	The	use	of	too	saline	source	water	must	be	avoided	or	done	following	appropriate	consultation.	Concluding	Thoughts	Using	proper	nutrient	solutions	for	a	greenhouse	tomato	crop	is	important	to	maximize	the	plant	productivity.	Accommodating	the	different
nutrient	requirements	of	the	different	plant	growth	stages	is	an	important	aspect	of	this.	
If	a	grower	has	a	preferred	mature	stage	(Stage	3)	fertilizer	formula,	but	does	not	have	the	capacity,	or	if	availability	of	individual	soluble	fertilizers	is	too	limited	to	feasibly	create	Stage	1	and	2	solutions,	a	practical	solution	to	providing	staged	nutrient	levels	would	be	to	use	half-strength	of	that	Stage	3	recipe	for	Stage	1	plants,	and	a	three-quarter-
strength	for	Stage	2	plants.	Varying	strengths	can	be	achieved	by	adjusting	the	injection	rate	of	the	injectors.	While	not	optimal	compared	to	a	specifically	formulated	Stage	1	and	2,	preventing	hyper-vegetative	growth	in	Stage	1	and	2	plants	is	more	important	than	doing	nothing	because	creating	optimal	Stage	solutions	is	impractical	for	the	grower.	
Additional	References	for	Further	Information	Resh,	H.M.	2012.	Plant	Nutrition,	p.	9-30.	In:	Hydroponic	Food	Production.	CRC	Press.	1	Injector	board	design	and	use:	youtube.com/watch?v=XfTKFpAd44E	2	A	and	B	stock	preparation:	youtube.com/watch?v=yqJcPhJZM8U


