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Here	are	some	common	issues	that	cause	you	to	see	this	page:	Your	domain	is	pointed	to	the	server,	but	there	is	no	site	with	that	domain	name	on	the	server.	You	are	accessing	the	site	via	HTTPS,	but	the	site	does	not	have	an	SSL	certificate	installed.	Your	domain	has	an	AAAA	record,	but	the	site	only	works	with	IPv4	on	the	server.	Artificial
selection,	often	dubbed	“selective	breeding,”	stands	as	a	testament	to	humanity’s	ability	to	shape	and	mold	the	natural	world.	From	the	domestication	of	plants	and	animals	to	the	creation	of	novel	breeds,	artificial	selection	exemplifies	the	power	of	human	intervention	in	evolutionary	processes.	In	this	article,	we	embark	on	a	journey	through	diverse
realms	of	life,	uncovering	fascinating	artificial	selection	examples	that	underscore	the	profound	impact	of	human	agency	on	biological	diversity.Dogs,	our	loyal	companions	for	millennia,	epitomize	the	outcomes	of	artificial	selection.	From	the	majestic	Great	Dane	to	the	diminutive	Chihuahua,	the	staggering	diversity	in	canine	breeds	is	a	testament	to
centuries	of	selective	breeding.	Artificial	selection	examples	in	dogs	range	from	traits	like	size,	coat	color,	temperament,	and	even	specialized	skills	such	as	herding	or	hunting.	The	deliberate	breeding	practices	of	humans	have	sculpted	canines	into	an	astonishing	array	of	shapes,	sizes,	and	abilities,	showcasing	the	remarkable	adaptability	of
biological	organisms	to	human	desires.The	history	of	agriculture	is	replete	with	artificial	selection	examples,	as	humans	have	transformed	wild	progenitors	into	the	staple	crops	that	sustain	civilizations.	Wheat,	corn,	rice,	and	countless	other	agricultural	commodities	bear	little	resemblance	to	their	wild	ancestors,	thanks	to	millennia	of	selective
breeding.	Traits	like	yield,	disease	resistance,	and	nutritional	content	have	been	honed	through	meticulous	breeding	efforts,	ensuring	bountiful	harvests	and	food	security	for	billions	worldwide.	The	Green	Revolution	of	the	20th	century	stands	as	a	testament	to	the	power	of	artificial	selection	in	revolutionizing	agricultural	productivity	and	combating
hunger	on	a	global	scale.Gardens	and	landscapes	are	adorned	with	an	exquisite	array	of	ornamental	plants,	each	a	testament	to	the	artistry	of	artificial	selection.	From	vibrant	roses	to	exotic	orchids,	ornamental	plants	have	been	selectively	bred	for	their	aesthetic	appeal,	fragrance,	and	unique	features.	Artificial	selection	examples	abound	in	the
horticultural	world,	where	breeders	tirelessly	work	to	create	novel	cultivars	with	dazzling	colors,	intricate	patterns,	and	resilient	growth	habits.	Through	selective	breeding,	humans	have	transformed	humble	wildflowers	into	botanical	marvels	that	adorn	parks,	gardens,	and	private	landscapes	worldwide.The	domestication	of	poultry	stands	as	one	of
the	most	striking	examples	of	artificial	selection	in	the	animal	kingdom.	Chickens,	ducks,	and	turkeys,	once	wild	birds,	have	been	selectively	bred	for	traits	like	egg	production,	meat	yield,	and	docile	behavior.	Modern	poultry	breeds	exhibit	a	staggering	diversity	of	plumage	colors,	egg	sizes,	and	growth	rates,	all	shaped	by	centuries	of	human
intervention.	From	the	sleek	elegance	of	Leghorn	chickens	to	the	majestic	plumage	of	heritage	turkey	breeds,	artificial	selection	has	transformed	wild	avian	ancestors	into	indispensable	sources	of	food,	fiber,	and	companionship.The	realm	of	aquaculture	offers	a	glimpse	into	the	transformative	power	of	artificial	selection	in	aquatic	species.	From
humble	beginnings	as	wild	fish	stocks,	species	like	salmon,	tilapia,	and	trout	have	been	selectively	bred	for	traits	like	growth	rate,	disease	resistance,	and	fillet	quality.	Aquaculture	operations	around	the	world	rely	on	genetically	improved	stocks	bred	through	generations	of	artificial	selection,	ensuring	sustainable	seafood	production	to	meet	the
demands	of	a	growing	global	population.	The	evolution	of	aquaculture	serves	as	a	testament	to	the	adaptive	potential	of	artificial	selection	in	harnessing	nature’s	bounty	for	human	benefit.Flowers,	with	their	kaleidoscope	of	colors	and	fragrances,	represent	another	domain	where	artificial	selection	has	left	an	indelible	mark.	From	the	iconic	beauty	of
the	rose	to	the	delicate	charm	of	the	daisy,	floral	diversity	owes	much	to	human	intervention	through	selective	breeding.	Artificial	selection	examples	in	flowers	extend	beyond	mere	aesthetics,	encompassing	traits	like	bloom	size,	petal	shape,	and	flowering	time.	Horticulturists	and	botanists	have	meticulously	crafted	new	varieties	and	hybrids	through
generations	of	breeding	efforts,	enriching	our	gardens	and	floricultural	industries	with	an	endless	array	of	floral	treasures.The	majestic	horse,	a	symbol	of	power	and	grace,	exemplifies	the	outcomes	of	artificial	selection	in	the	animal	kingdom.	From	the	swift	Thoroughbred	to	the	sturdy	Percheron,	horse	breeds	showcase	a	remarkable	diversity	of
shapes,	sizes,	and	capabilities,	all	shaped	by	human	breeding	practices.	Traits	like	speed,	strength,	and	temperament	have	been	selectively	honed	through	centuries	of	breeding	for	various	purposes,	from	racing	and	riding	to	draft	work	and	leisure	pursuits.	The	history	of	horsemanship	stands	as	a	testament	to	the	enduring	partnership	between
humans	and	horses,	forged	through	the	art	and	science	of	artificial	selection.Fruits,	nature’s	sweet	offerings,	have	undergone	profound	transformations	through	the	lens	of	artificial	selection.	From	the	wild	progenitors	of	apples	and	bananas	to	the	cultivated	varieties	found	in	supermarkets	worldwide,	fruit	crops	bear	the	hallmarks	of	human
intervention.	Artificial	selection	examples	in	fruits	encompass	traits	like	size,	flavor,	shelf	life,	and	resistance	to	pests	and	diseases.	Plant	breeders	have	employed	innovative	techniques	to	create	new	cultivars	with	enhanced	nutritional	profiles,	improved	taste,	and	extended	seasonality,	ensuring	a	constant	supply	of	fresh	and	flavorful	fruits	to
consumers	year-round.Source-BetterLessonThe	dairy	industry	owes	much	of	its	success	to	centuries	of	artificial	selection	in	cattle	breeding.	From	the	ancient	aurochs	to	modern	dairy	breeds	like	Holstein	and	Jersey,	cattle	have	been	selectively	bred	for	milk	production,	conformation,	and	adaptability	to	various	climates.	Artificial	selection	examples	in
dairy	cattle	include	traits	like	milk	yield,	butterfat	content,	and	udder	conformation,	all	optimized	through	careful	breeding	programs.	The	dairy	sector	relies	on	genetically	superior	cattle	bred	for	efficiency	and	productivity,	ensuring	a	steady	supply	of	milk	and	dairy	products	to	meet	consumer	demand.Orchids,	with	their	exquisite	blooms	and	diverse
forms,	represent	a	pinnacle	of	artificial	selection	in	the	plant	kingdom.	From	the	towering	spikes	of	Cattleya	hybrids	to	the	delicate	allure	of	Phalaenopsis	varieties,	orchid	enthusiasts	have	cultivated	an	astonishing	array	of	cultivars	through	selective	breeding.	Artificial	selection	examples	in	orchids	span	traits	like	flower	size,	color,	fragrance,	and
even	bloom	duration.	Orchid	breeders	employ	sophisticated	techniques	like	hybridization	and	tissue	culture	to	create	new	varieties	with	unique	characteristics,	fueling	a	vibrant	orchid	industry	catering	to	collectors,	enthusiasts,	and	commercial	growers	worldwide.Artificial	selection	examples	abound	in	every	facet	of	the	natural	world,	underscoring
humanity’s	profound	impact	on	the	evolutionary	trajectory	of	life	on	Earth.	From	the	humblest	wildflower	to	the	most	majestic	thoroughbred,	the	fingerprints	of	human	intervention	are	evident	in	the	staggering	diversity	of	species	shaped	by	selective	breeding.	As	we	marvel	at	nature’s	wonders,	let	us	recognize	the	role	of	artificial	selection	in
unlocking	the	genetic	potential	of	organisms,	enriching	our	lives	and	livelihoods	with	a	bounty	of	agricultural,	horticultural,	and	zoological	treasures.For	More	Visit	The	Lifesciences	Magazine	In	laying	out	the	evidence	for	his	theory	of	evolution	by	natural	selection	in	his	1859	book,	On	the	Origin	of	Species,	the	British	naturalist	and	biologist	Charles
Darwin	highlighted	the	physical	traits	and	behaviors	of	several	species	of	bird	called	finches.	During	a	voyage	in	the	1830s,	Darwin	had	observed	these	birds	on	the	Galápagos	Islands,	a	group	of	islands	in	the	Pacific	Ocean	west	of	South	America.Sometimes	summed	up	by	the	phrase	“survival	of	the	fittest,”	natural	selection	is	based	on	the	following
principles:	In	nature,	organisms	produce	more	offspring	than	are	able	to	survive	and	reproduce.	Offspring	with	traits	that	make	them	more	likely	to	survive,	mature,	and	reproduce	in	the	environment	they	inhabit	pass	on	their	traits	to	the	next	generation.As	this	happens	generation	after	generation,	natural	selection	acts	as	a	kind	of	sieve,	or	a
remover	of	undesirable	traits.	Organisms	therefore	gradually	become	better-suited	for	their	environment.	If	the	environment	changes,	natural	selection	will	then	push	organisms	to	evolve	in	a	different	direction	to	adapt	to	their	new	circumstances.How	does	this	relate	to	finches?	On	the	Galápagos	Islands,	some	finches	appeared	so	different	from
others	that	Darwin	did	not	realize	at	first	that	they	were	all	finches.	In	fact,	they	were	different	species	of	finches	with	a	variety	of	traits.	Some	finches,	for	instance,	had	long,	narrow	beaks,	while	others	had	short,	thick	beaks.	Darwin	concluded	that	the	traits	of	the	different	populations	of	finches	had	changed	over	time,	and	that	these	variations	were
related	to	different	environments	in	the	islands.	Each	type	of	beak	had	evolved	for	a	specific	task.	Where	there	was	a	large	supply	of	seeds	on	the	ground,	for	instance,	short-beaked	finches	became	more	common,	because	these	beaks	were	better	at	cracking	open	the	seeds.	Where	cactus	plants	were	more	common,	finches	developed	long,	narrow
beaks	to	extract	pollen	and	nectar	from	cactus	flowers.Darwin’s	finches	constituted	powerful	evidence	for	natural	selection.	But	Darwin	was	also	inspired	greatly	by	the	evolution	that	he	saw	in	the	traits	of	pigeons,	not	due	to	natural	selection	but	rather	artificial	selection.	Breeding	pigeons	was	a	popular	hobby	in	England	in	Darwin’s	time.	By
selecting	which	pigeons	were	allowed	to	mate,	people	had	a	profound	effect	on	their	appearance,	such	as	the	shape	and	size	of	their	beaks	and	the	color	of	their	feathers.Dog	breeding	is	another	prime	example	of	artificial	selection.	Although	all	dogs	are	descendants	of	the	wolf,	the	use	of	artificial	selection	has	allowed	humans	to	drastically	alter	the
appearance	of	dogs.	For	centuries,	dogs	have	been	bred	for	various	desired	characteristics,	leading	to	the	creation	of	a	wide	range	of	dogs,	from	the	tiny	Chihuahua	to	the	massive	Great	Dane.Artificial	selection	has	long	been	used	in	agriculture	to	produce	animals	and	crops	with	desirable	traits.	The	meats	sold	today	are	the	result	of	the	selective
breeding	of	chickens,	cattle,	sheep,	and	pigs.	Many	fruits	and	vegetables	have	been	improved	or	even	created	through	artificial	selection.	For	example,	broccoli,	cauliflower,	and	cabbage	were	all	derived	from	the	wild	mustard	plant	through	selective	breeding.	Artificial	selection	appeals	to	humans	since	it	is	faster	than	natural	selection	and	allows
humans	to	mold	organisms	to	their	needs.	Artificial	selection	or	selective	breeding	describes	the	human	selection	of	breeding	pairs	to	produce	favorable	offspring.	This	applies	to	all	organisms	–	from	virus	to	four-footer,	and	from	pet	to	food	source.	Artificial	selection	aims	to	increase	the	productive	or	esthetic	value	of	an	organism	to	our	advantage.	In
the	field	of	biology,	artificial	selection	covers	a	whole	host	of	subtopics.	One	can	implement	artificial	selection	to	eradicate	disease,	increase	yield	per	acre,	lower	competition	within	an	ecosystem,	or	produce	a	new	color	in	a	breed	of	dog.	With	recent	strides	in	the	uncovering	of	the	genetic	sequences	of	a	long	list	of	organisms,	it	is	possible	to	create
genetic	variations	from	within	the	embryo	or	even	at	gamete	level.	Any	living	thing	that	has	been	subjected	to	genetic	engineering	techniques	which	change	DNA	sequences	is	known	as	a	genetically	modified	organism.	Artificial	selection	=	DNA	modification	Aggressive	male	stock	has	been	castrated	for	centuries,	while	those	males	with	genotypes,
phenotypes	(dominant	traits)	of	use	to	humans	have	been	used	as	breeding	stock.	Artificial	selection	not	only	concerns	the	appearance,	productivity	or	muscle	mass	of	a	food	source	but	even	its	behavior.	When	riding	horses	or	using	one	to	pull	a	plough,	a	gelding	is	much	easier	to	control	than	a	stallion	and,	even	before	the	study	of	genetics,	it	was
known	that	a	nervous	disposition	is	not	entirely	the	fault	of	the	environment	but	of	heritable	traits.	Dairy	cows	are	bred	according	to	milk	yield,	sows	which	kill	their	young	are	removed	from	the	breeding	stock,	and	the	more	muscle	mass	a	male	calf	is	born	with,	the	greater	its	chance	of	passing	on	its	genes	to	the	next	generation.	In	modern	farming,
pharmaceutical	and	nutritional	developments	have	increased	the	productivity	formerly	controlled	by	selective	breeding.	The	combination	of	genetics,	health	and	behavior	creates	super-stock	to	feed	the	ever-growing	world	population	with	increasing	efficiency.	Artificial	selection	has	been	used	for	millennia.	It	is	estimated	that	it	has	taken
approximately	14,000	years	of	selective	breeding	to	produce	the	huge	number	of	‘pure-bred’	dogs	today,	although	the	phrase	pure-bred	is	incorrect,	as	only	the	original	breed	–	the	gray	wolf	–	is,	in	essence,	pure.	From	the	huge	Great	Dane	to	the	miniature	chihuahua,	and	from	the	fastest,	leanest	greyhound	to	the	shortest,	slowest	bulldog,	each
breed	originates	back	to	a	common	ancestor.	This	common	ancestor	was	artificially	bred	to	produce	friendlier,	faster	and	more	useful	versions	for	the	benefit	of	the	human	race.	Early	artificial	selection	of	dog	breeds	was	primarily	a	move	towards	a	loyal	animal	which	would	protect	its	human	owner,	increase	his	or	her	chances	of	a	successful	hunt
and,	when	agriculture	began,	guard	and	guide	stock.	One	breed	does	not	fill	all	human	requirements,	and	particular	breeds	have	become	synonymous	with	particular	tasks.	The	speedy	greyhound	for	the	hunt,	the	intelligent	collie	for	herding,	the	aggressive	but	loyal	mastiff	for	protection,	the	bloodhound	for	tracking,	and	the	small,	pretty	lapdog	for
comic	companionship.	The	results	of	artificial	selection	Artificial	selection	in	crops	began	when	the	first	nomadic	tribes	settled	and	had	to	depend	on	local	produce.	A	common	ancestor	of	many	of	today’s	cabbage	family	is	the	wild	mustard	plant,	Brassica	Oleracea.		Triticum	monococcum	or	einkorn	wheat	was	first	cultivated	in	Asia	around	40,000
years	ago	and	is	thought	to	be	the	type	from	which	all	of	today’s	artifically	selected	wheat	cultivars	are	derived.	Einkorn	wheat’s	own	ancestors	are	ancient	wild	grasses.	Modern	wheat	cultivation	techniques	have	brought	the	entire	world	an	important	source	of	carbohydrates	and	dietary	fiber,	at	the	same	time	producing	certain	cultivars	for	specific
uses.	Wheat	for	beer,	wheat	for	pasta,	white	wheat	that	lowers	bleaching	costs	(as	esthetically,	humans	prefer	their	flour	to	look	white),	low	protein	wheat	that	makes	pastry	and	cakes	light,	and	high	protein	wheat	for	bread.	All	of	these	modern	cultivars	produce	more	kernels	per	plant,	are	more	resistant	to	disease,	can	be	grown	more	closely
together,	and	offer	more	competition	to	weeds	than	their	ancestors.	Evolutionary	biology	has	given	us	new	techniques	for	the	control	of	pests.	These	include	genetic	elimination	(release	of	insects	carrying	a	dominant	lethal	gene,	or	RIDL),	and	reproductive	interference,	where	genetically	adapted	sterile	forms	are	released	into	natural	populations
(sterile	insect	technique,	or	SIT).	One	genetically	modified	pest	can	kill	or	even	cause	a	sex	change	in	another,	or	it	can	lower	the	entire	population’s	reproductive	rate	through	induced	sterilization.	Lesser	used	methods	are	CRISPR	gene	editing	to	create	a	negative	mutagenic	chain	reaction	(MCR),	and	RNA	interference,	where	males	are	made	sterile
through	the	artificial	introduction	of	double-stranded	RNA	through	viral	or	fungal	vectors	which	‘silences’	testis	genes.	Another	artificial	control	method	is	that	of	genetic	underdominance,	where	offspring	are	less	healthy	than	the	parents,	gradually	lowering	each	subsequent	generation’s	success	within	an	ecosystem.	Myotonia	congenita	is	a
hereditary	condition	where	stress	or	physical	exertion	can	cause	fainting.	A	debilitating	condition	in	man	where	the	fight	and	flight	reaction	is	replaced	by	temporary	unconsciousness,	goat	breeding	circles	view	this	strange	behavior	in	a	more	positive	light.	Goats	with	myotonia	congenita	do	not	climb	the	fences	that	surround	them	as	the	physical
exertion	leads	to	fainting.	As	goats	are	natural	Houdini’s,	this	trait	is	highly	coveted	by	goat	farmers.	Now	recognized	as	an	official	breed,	fainting	goats	are	the	result	of	relatively	recent	human	artificial	selection	dating	from	just	over	a	century	ago.	Fainting	goats	Unnatural	selection,	or	artificial	selection,	is	the	result	of	human	action.	In	the	case	of
the	abovementioned	fainting	goats,	myotonia	congenita	would	almost	certainly	lead	to	the	mutation’s	extinction	should	the	animals	involved	live	in	the	wild.	This	extinction	would	be	the	result	of	natural	selection,	as	any	predator	attack	would	render	the	mutations	easy	prey	and	the	majority	of	affected	goats	would	not	live	to	adulthood	or	breed,
thereby	passing	on	their	myotonia	congenita	genes.	The	fainting	goat	can,	therefore,	be	considered	the	product	of	unnatural	selection.	Natural	selection	–	a	selection	of	certain	alleles	independent	of	human	intervention	–	requires	a	set	of	specific	conditions.	These	are	the	variation	of	alleles	within	a	single	species	which	must	be	heritable,	and	that
‘positive’	traits	lead	to	larger	populations	of	organisms	featuring	this	trait	because	the	trait	increases	survival	and/or	reproduction	rates	and	population	success.	In	artificial	selection,	the	variation	of	alleles	is	–	currently	–	important,	as	is	their	heritability,	although	biotechnology	may	eventually	render	these	criteria	obsolete.	The	final	criterion	also
changes:	unnatural	selection	does	not	require	successful	reproductive	or	survival	rates,	only	a	genotype	which	is	beneficial	to	man.	A	naked	cat	bred	for	human	purposes	is	kept	indoors,	in	a	warm	environment,	with	a	goal	to	provide	entertainment	and	companionship.	Its	survival	depends	upon	its	human	owner,	as	does	its	reproduction	rate.	A	crop
that	provides	a	good	food	source	and	is	cheap	to	produce	will	receive	water,	shelter,	pest	control,	and	nutrients.	Natural	selection	is	a	slow	process	where	in-species	mutations	need	time	to	create	a	new	and	successful	breed.	Other	factors	can	prevent	the	proliferation	of	a	new	set	of	alleles,	even	if	this	set	is	superior	to	the	original.	Predators,	disease,
climate	and	the	ability	or	inability	to	find	a	mate	through	which	the	different	alleles	become	dominant	throughout	the	breed	can	create	significant	setbacks.	On	the	other	hand,	natural	or	artificial	selection	is	a	rapid	process	as	it	occurs	in	protected	and	controlled	environments	where	many	of	these	factors	are	absent.	Even	the	sourcing	of	a	mate	in
which	recessive	but	desired	alleles	are	present	has	become	unhindered	since	the	recording	of	pedigrees	and	bloodlines,	and	the	advent	of	artificial	insemination.	As	genetic	research	increases,	the	need	to	breed	declines	through	scientific	procedures	such	as	cloning.	The	poles	of	natural	and	unnatural	selection	are	therefore	spreading	further	and
further	apart.	Artificial	selection	is	used	to	improve	the	health	and	well-being	of	the	global	population	or	to	improve	the	health	and	well-being	of	an	individual.	However,	the	benefit	or	disadvantage	of	other	factors	pertaining	to	the	results	of	artificial	selection	is	often	forgotten.	Agricultural	ecosystems	featuring	pest-	and	mold-resistant	crops	will,	in
principle,	use	fewer	pesticides.	The	introduction	of	genetically-modified	fish	which	are	less	likely	to	absorb	heavy	metals	into	their	flesh	into	the	seas	may	pass	these	genes	on	to	wild	populations	and	increase	the	overall	reproduction	rate	of	a	species.	Artificially	selected	trees	can	repopulate	forests	at	a	much	more	rapid	rate.	And	the	possibility	of
eliminating	Dengue	and	malaria	through	the	artificial	selection	of	sterile	mosquitoes	is	becoming	less	fictitious.	Artificial	selection	in	microbial	ecosystems	might	even	produce	a	microorganism	that	can	successfully	digest	the	microplastics	that	litter	the	oceans.	It	is	therefore	obvious	that	artificial	selection	has	an	important	place	now,	and	in	the
future.	Mosquito	extinction	–	a	future	fact?	However,	artificial	selection	can	also	be	used	to	damaging	effect.	Often,	it	is	the	quality	of	life	of	the	artificially-selected	species	that	is	affected,	such	as	respiratory	infections	and	hypoxia	in	short-nosed	dogs,	and	fainting	in	goats.	Artificial	selection	also	vastly	reduces	the	amount	of	variation	within	a	gene
pool	–	a	field	of	modern	wheat	contains	just	that,	not	the	huge	mix	of	wild	grasses	and	meadow	flowers	a	medieval	wheat	field	was	known	to	include.	This	negatively	affects	the	biodiversity	of	an	ecosystem.	Inbreeding	can	shorten	lifespans	or	cause	offspring	to	develop	serious	health	problems	which	are	often	not	discovered	until	it	is	too	late.
Biodiversity	in	a	traditional	meadow	The	main	problem	with	the	ethics	of	unnatural	selection	is	the	same	as	with	any	ethical	problem	–	who	decides	what	is	right	and	what	is	not?	How	important	is	it	that	a	breed	of	cat	comes	in	three	colors	or	four?	Does	it	matter	if,	by	eliminating	one	pest	through	artificial	selection,	we	offer	the	right	conditions	for
the	opportunistic	adaptive	radiation	of	another	pest?	Is	the	creation	of	a	single	global	crop	wise,	even	if	this	crop	puts	an	end	to	famine	on	a	global	scale?	What	will	happen	if	a	pest	decimates	that	crop?	And	how	can	scientists	be	sure	that	the	adaptation	of	one	allele	will	not	produce	dangerous	mutations	further	down	the	line?	Artificial	selection	is	far
from	a	new	concept,	but	recent	advances	in	biotechnology	mean	this	method	of	species	control	will	one	day	have	the	power	to	not	only	change	every	organism	but	also	to	influence	speciation	itself.	Artificial	selection	or	selective	breeding	describes	the	human	selection	of	breeding	pairs	to	produce	favorable	offspring.	This	applies	to	all	organisms	–
from	virus	to	four-footer,	and	from	pet	to	food	source.	Artificial	selection	aims	to	increase	the	productive	or	esthetic	value	of	an	organism	to	our	advantage.	In	the	field	of	biology,	artificial	selection	covers	a	whole	host	of	subtopics.	One	can	implement	artificial	selection	to	eradicate	disease,	increase	yield	per	acre,	lower	competition	within	an
ecosystem,	or	produce	a	new	color	in	a	breed	of	dog.	With	recent	strides	in	the	uncovering	of	the	genetic	sequences	of	a	long	list	of	organisms,	it	is	possible	to	create	genetic	variations	from	within	the	embryo	or	even	at	gamete	level.	Any	living	thing	that	has	been	subjected	to	genetic	engineering	techniques	which	change	DNA	sequences	is	known	as
a	genetically	modified	organism.	Artificial	selection	=	DNA	modification	Aggressive	male	stock	has	been	castrated	for	centuries,	while	those	males	with	genotypes,	phenotypes	(dominant	traits)	of	use	to	humans	have	been	used	as	breeding	stock.	Artificial	selection	not	only	concerns	the	appearance,	productivity	or	muscle	mass	of	a	food	source	but
even	its	behavior.	When	riding	horses	or	using	one	to	pull	a	plough,	a	gelding	is	much	easier	to	control	than	a	stallion	and,	even	before	the	study	of	genetics,	it	was	known	that	a	nervous	disposition	is	not	entirely	the	fault	of	the	environment	but	of	heritable	traits.	Dairy	cows	are	bred	according	to	milk	yield,	sows	which	kill	their	young	are	removed
from	the	breeding	stock,	and	the	more	muscle	mass	a	male	calf	is	born	with,	the	greater	its	chance	of	passing	on	its	genes	to	the	next	generation.	In	modern	farming,	pharmaceutical	and	nutritional	developments	have	increased	the	productivity	formerly	controlled	by	selective	breeding.	The	combination	of	genetics,	health	and	behavior	creates	super-
stock	to	feed	the	ever-growing	world	population	with	increasing	efficiency.	Artificial	selection	has	been	used	for	millennia.	It	is	estimated	that	it	has	taken	approximately	14,000	years	of	selective	breeding	to	produce	the	huge	number	of	‘pure-bred’	dogs	today,	although	the	phrase	pure-bred	is	incorrect,	as	only	the	original	breed	–	the	gray	wolf	–	is,	in
essence,	pure.	From	the	huge	Great	Dane	to	the	miniature	chihuahua,	and	from	the	fastest,	leanest	greyhound	to	the	shortest,	slowest	bulldog,	each	breed	originates	back	to	a	common	ancestor.	This	common	ancestor	was	artificially	bred	to	produce	friendlier,	faster	and	more	useful	versions	for	the	benefit	of	the	human	race.	Early	artificial	selection
of	dog	breeds	was	primarily	a	move	towards	a	loyal	animal	which	would	protect	its	human	owner,	increase	his	or	her	chances	of	a	successful	hunt	and,	when	agriculture	began,	guard	and	guide	stock.	One	breed	does	not	fill	all	human	requirements,	and	particular	breeds	have	become	synonymous	with	particular	tasks.	The	speedy	greyhound	for	the
hunt,	the	intelligent	collie	for	herding,	the	aggressive	but	loyal	mastiff	for	protection,	the	bloodhound	for	tracking,	and	the	small,	pretty	lapdog	for	comic	companionship.	The	results	of	artificial	selection	Artificial	selection	in	crops	began	when	the	first	nomadic	tribes	settled	and	had	to	depend	on	local	produce.	A	common	ancestor	of	many	of	today’s
cabbage	family	is	the	wild	mustard	plant,	Brassica	Oleracea.		Triticum	monococcum	or	einkorn	wheat	was	first	cultivated	in	Asia	around	40,000	years	ago	and	is	thought	to	be	the	type	from	which	all	of	today’s	artifically	selected	wheat	cultivars	are	derived.	Einkorn	wheat’s	own	ancestors	are	ancient	wild	grasses.	Modern	wheat	cultivation	techniques
have	brought	the	entire	world	an	important	source	of	carbohydrates	and	dietary	fiber,	at	the	same	time	producing	certain	cultivars	for	specific	uses.	Wheat	for	beer,	wheat	for	pasta,	white	wheat	that	lowers	bleaching	costs	(as	esthetically,	humans	prefer	their	flour	to	look	white),	low	protein	wheat	that	makes	pastry	and	cakes	light,	and	high	protein
wheat	for	bread.	All	of	these	modern	cultivars	produce	more	kernels	per	plant,	are	more	resistant	to	disease,	can	be	grown	more	closely	together,	and	offer	more	competition	to	weeds	than	their	ancestors.	Evolutionary	biology	has	given	us	new	techniques	for	the	control	of	pests.	These	include	genetic	elimination	(release	of	insects	carrying	a
dominant	lethal	gene,	or	RIDL),	and	reproductive	interference,	where	genetically	adapted	sterile	forms	are	released	into	natural	populations	(sterile	insect	technique,	or	SIT).	One	genetically	modified	pest	can	kill	or	even	cause	a	sex	change	in	another,	or	it	can	lower	the	entire	population’s	reproductive	rate	through	induced	sterilization.	Lesser	used
methods	are	CRISPR	gene	editing	to	create	a	negative	mutagenic	chain	reaction	(MCR),	and	RNA	interference,	where	males	are	made	sterile	through	the	artificial	introduction	of	double-stranded	RNA	through	viral	or	fungal	vectors	which	‘silences’	testis	genes.	Another	artificial	control	method	is	that	of	genetic	underdominance,	where	offspring	are
less	healthy	than	the	parents,	gradually	lowering	each	subsequent	generation’s	success	within	an	ecosystem.	Myotonia	congenita	is	a	hereditary	condition	where	stress	or	physical	exertion	can	cause	fainting.	A	debilitating	condition	in	man	where	the	fight	and	flight	reaction	is	replaced	by	temporary	unconsciousness,	goat	breeding	circles	view	this
strange	behavior	in	a	more	positive	light.	Goats	with	myotonia	congenita	do	not	climb	the	fences	that	surround	them	as	the	physical	exertion	leads	to	fainting.	As	goats	are	natural	Houdini’s,	this	trait	is	highly	coveted	by	goat	farmers.	Now	recognized	as	an	official	breed,	fainting	goats	are	the	result	of	relatively	recent	human	artificial	selection	dating
from	just	over	a	century	ago.	Fainting	goats	Unnatural	selection,	or	artificial	selection,	is	the	result	of	human	action.	In	the	case	of	the	abovementioned	fainting	goats,	myotonia	congenita	would	almost	certainly	lead	to	the	mutation’s	extinction	should	the	animals	involved	live	in	the	wild.	This	extinction	would	be	the	result	of	natural	selection,	as	any
predator	attack	would	render	the	mutations	easy	prey	and	the	majority	of	affected	goats	would	not	live	to	adulthood	or	breed,	thereby	passing	on	their	myotonia	congenita	genes.	The	fainting	goat	can,	therefore,	be	considered	the	product	of	unnatural	selection.	Natural	selection	–	a	selection	of	certain	alleles	independent	of	human	intervention	–
requires	a	set	of	specific	conditions.	These	are	the	variation	of	alleles	within	a	single	species	which	must	be	heritable,	and	that	‘positive’	traits	lead	to	larger	populations	of	organisms	featuring	this	trait	because	the	trait	increases	survival	and/or	reproduction	rates	and	population	success.	In	artificial	selection,	the	variation	of	alleles	is	–	currently	–
important,	as	is	their	heritability,	although	biotechnology	may	eventually	render	these	criteria	obsolete.	The	final	criterion	also	changes:	unnatural	selection	does	not	require	successful	reproductive	or	survival	rates,	only	a	genotype	which	is	beneficial	to	man.	A	naked	cat	bred	for	human	purposes	is	kept	indoors,	in	a	warm	environment,	with	a	goal	to
provide	entertainment	and	companionship.	Its	survival	depends	upon	its	human	owner,	as	does	its	reproduction	rate.	A	crop	that	provides	a	good	food	source	and	is	cheap	to	produce	will	receive	water,	shelter,	pest	control,	and	nutrients.	Natural	selection	is	a	slow	process	where	in-species	mutations	need	time	to	create	a	new	and	successful	breed.
Other	factors	can	prevent	the	proliferation	of	a	new	set	of	alleles,	even	if	this	set	is	superior	to	the	original.	Predators,	disease,	climate	and	the	ability	or	inability	to	find	a	mate	through	which	the	different	alleles	become	dominant	throughout	the	breed	can	create	significant	setbacks.	On	the	other	hand,	natural	or	artificial	selection	is	a	rapid	process
as	it	occurs	in	protected	and	controlled	environments	where	many	of	these	factors	are	absent.	Even	the	sourcing	of	a	mate	in	which	recessive	but	desired	alleles	are	present	has	become	unhindered	since	the	recording	of	pedigrees	and	bloodlines,	and	the	advent	of	artificial	insemination.	As	genetic	research	increases,	the	need	to	breed	declines
through	scientific	procedures	such	as	cloning.	The	poles	of	natural	and	unnatural	selection	are	therefore	spreading	further	and	further	apart.	Artificial	selection	is	used	to	improve	the	health	and	well-being	of	the	global	population	or	to	improve	the	health	and	well-being	of	an	individual.	However,	the	benefit	or	disadvantage	of	other	factors	pertaining
to	the	results	of	artificial	selection	is	often	forgotten.	Agricultural	ecosystems	featuring	pest-	and	mold-resistant	crops	will,	in	principle,	use	fewer	pesticides.	The	introduction	of	genetically-modified	fish	which	are	less	likely	to	absorb	heavy	metals	into	their	flesh	into	the	seas	may	pass	these	genes	on	to	wild	populations	and	increase	the	overall
reproduction	rate	of	a	species.	Artificially	selected	trees	can	repopulate	forests	at	a	much	more	rapid	rate.	And	the	possibility	of	eliminating	Dengue	and	malaria	through	the	artificial	selection	of	sterile	mosquitoes	is	becoming	less	fictitious.	Artificial	selection	in	microbial	ecosystems	might	even	produce	a	microorganism	that	can	successfully	digest
the	microplastics	that	litter	the	oceans.	It	is	therefore	obvious	that	artificial	selection	has	an	important	place	now,	and	in	the	future.	Mosquito	extinction	–	a	future	fact?	However,	artificial	selection	can	also	be	used	to	damaging	effect.	Often,	it	is	the	quality	of	life	of	the	artificially-selected	species	that	is	affected,	such	as	respiratory	infections	and
hypoxia	in	short-nosed	dogs,	and	fainting	in	goats.	Artificial	selection	also	vastly	reduces	the	amount	of	variation	within	a	gene	pool	–	a	field	of	modern	wheat	contains	just	that,	not	the	huge	mix	of	wild	grasses	and	meadow	flowers	a	medieval	wheat	field	was	known	to	include.	This	negatively	affects	the	biodiversity	of	an	ecosystem.	Inbreeding	can
shorten	lifespans	or	cause	offspring	to	develop	serious	health	problems	which	are	often	not	discovered	until	it	is	too	late.	Biodiversity	in	a	traditional	meadow	The	main	problem	with	the	ethics	of	unnatural	selection	is	the	same	as	with	any	ethical	problem	–	who	decides	what	is	right	and	what	is	not?	How	important	is	it	that	a	breed	of	cat	comes	in
three	colors	or	four?	Does	it	matter	if,	by	eliminating	one	pest	through	artificial	selection,	we	offer	the	right	conditions	for	the	opportunistic	adaptive	radiation	of	another	pest?	Is	the	creation	of	a	single	global	crop	wise,	even	if	this	crop	puts	an	end	to	famine	on	a	global	scale?	What	will	happen	if	a	pest	decimates	that	crop?	And	how	can	scientists	be
sure	that	the	adaptation	of	one	allele	will	not	produce	dangerous	mutations	further	down	the	line?	Artificial	selection	is	far	from	a	new	concept,	but	recent	advances	in	biotechnology	mean	this	method	of	species	control	will	one	day	have	the	power	to	not	only	change	every	organism	but	also	to	influence	speciation	itself.	Selective	breeding	is	evolution
by	human	selection.	As	nineteenth-century	British	naturalist	Charles	Darwin	noted	in	Variation	of	Animals	and	Plants	under	Domestication,	selective	breeding	may	be	methodical	or	unconscious.	Methodical	selection	is	oriented	toward	a	predetermined	standard,	whereas	unconscious	selection	is	the	result	of	biases	in	the	preservation	of	valuable
individuals.	Methodical	selection	requires	great	care	in	discriminating	among	organisms	and	is	capable	of	rapid	change	in	specific	traits,	such	as	milk	production	or	silk	color.	Unconscious	selection,	more	common	in	ancient	times,	resulted	in	grains	and	seeds	such	as	wheat,	barley,	oats,	peas,	and	beans,	and	in	animal	traits	such	as	speed	and
intelligence.Historical	OverviewSelective	breeding	began	about	10,000	years	ago,	after	the	end	of	the	last	Ice	Age.	Hunter-gatherers	began	to	keep	flocks	and	herds	and	to	cultivate	cereals	and	other	plants.	This	process	of	domestication	was	probably	stimulated	by	a	combination	of	human	population	pressure	and	environmental	stress	caused	by	a
rapid	change	in	climate.	Global	warming	at	the	end	of	the	Ice	Age	created	drought	in	areas	where	rainfall	had	previously	provided	sufficient	water,	forcing	people	to	congregate	around	reliable	water	sources.	The	increased	population	density	favored	the	cultivation	of	plant	and	animal	species	for	use	during	times	when	they	were	not	naturally
plentiful.Selective	Breeding	vs.	Natural	SelectionLike	natural	selection,	selective	breeding	requires	genetic	variation	on	which	to	act.	If	the	variation	in	a	trait	is	strictly	environmentally	induced,	then	the	selected	variants	will	not	be	inherited	by	the	next	generation.	Selective	breeding	also	requires	controlled	mating.	Thus,	animals	that	are	social	and
easily	manipulated,	such	as	bovids	,	sheep,	and	dogs,	were	easier	targets	for	selective	breeding	than	territorial	species,	such	as	cats	and	other	carnivores.	Cultures	without	a	strong	concept	of	property	rights,	such	as	those	of	pre-Columbian	South	America,	were	less	likely	to	domesticate	species	because	of	their	difficulty	segregating	different	breeds.
A	short	generation	time	also	facilitates	selective	breeding	by	speeding	up	the	response	to	selection.	For	example,	most	plants	with	multiple	breeds	(races)	are	annuals	or	biennials.Selective	breeding	differs	fundamentally	from	natural	selection	in	that	it	favors	alleles	(forms	of	a	gene)	that	do	not	contribute	favorably	to	survival	in	the	wild.	Such	alleles
are	usually	recessive	,	for	otherwise	they	would	not	persist	in	wild	populations.	Selective	breeding	is	essentially	a	process	of	increasing	the	frequency	of	rare,	recessive	alleles	to	the	point	where	they	usually	appear	in	homozygous	form.	Once	the	wild-type	alleles	are	eliminated	from	the	population,	the	process	of	domestication	has	become	irreversible
and	the	domestic	species	has	become	dependent	on	humans	for	its	survival.There	is	abundant	evidence	of	the	effectiveness	of	selective	breeding.	In	general,	there	is	more	genetic	variation	among	breeds	of	the	same	species	for	valuable	traits	than	for	others.	For	example,	tubers	are	diverse	among	potatoes,	bulbs	are	diverse	among	onions,	fruits	are
diverse	among	melons.	The	implication	is	that	selective	breeding	for	valuable	traits	has	created	the	diversity.DomesticationThe	earliest	archaeological	evidence	of	selective	breeding	has	been	found	in	the	Near	East,	where	plants	and	animals	were	domesticated	10,000	years	ago.	China	followed	suit	2,000	years	later,	and	sub-Saharan	Africa,	central
Mexico,	the	central	Andes,	and	eastern	North	America	began	selective	breeding	around	4,000	years	ago.	Historical	evidence	includes	rules	given	for	influencing	sheep	color	in	chapter	thirty	of	Genesis,	ancient	Greek	philosopher	Plato's	note	that	Glaucus	selected	dogs	for	the	chase,	Alexander	the	Great	(356-323	B.	C.	E.	)	selecting	Indian	cattle,
Roman	poet	Virgil's	(70-19	B.	C.	E.	)	description	of	selecting	the	largest	plant	seeds,	and	the	Roman	emperor	Charlemagne's	selection	of	stallions	in	the	ninth	century.	The	Incas	of	Peru	rounded	up	wild	animals	and	selected	the	young	and	the	strong	for	release,	killing	the	rest.	This	strategy	mimicked	the	action	of	natural	selection,	whereas	elsewhere
artificial	selection	used	the	most	valuable	individuals.Selective	breeding	was	invented	independently	in	several	different	parts	of	the	world,	but	its	first	appearance	was	in	the	Fertile	Crescent,	an	alluvial	plain	between	the	Tigris	and	Euphrates	Rivers.	Ten	thousand	years	ago,	hunter-gatherers	in	a	western	part	of	the	Crescent	known	as	the	Levantine
Corridor	began	to	cultivate	three	cereal	crops:	einkorn	wheat,	emmer	wheat,	and	barley.	Each	was	descended	from	a	different	wild	species.	A	thousand	years	later,	hunters	in	the	eastern	region	of	Zagros	began	to	herd	goats.	Within	500	years	after	that,	cereal	cultivation	and	goat	herding	had	spread	to	the	center	of	the	Crescent	and	combined	with
sheep	and	pig	herding	to	form	a	diverse	agricultural	economy.The	process	of	domestication	resembles	a	common	mechanism	of	natural	speciation.	First,	a	barrier	is	created	to	separate	a	species	into	distinct	reproductive	groups	within	its	geographical	range.	Over	many	generations	the	reproductively	isolated	groups	begin	to	diverge	as	a	result	of
selection,	whether	artificial	or	natural.	All	of	a	species'	adaptations	to	artificial	selection,	both	deliberate	and	incidental,	are	referred	to	as	its	"adaptive	syndrome	of	domestication."	Domesticated	species	eventually	lose	the	ability	to	survive	in	the	wild	as	part	of	their	adaptive	syndromes	.The	path	to	domestication	followed	a	stereotypical	sequence	of
events.	The	first	step	in	the	domestication	of	a	seed	plant	was	the	disturbance	of	the	earth	near	settlements.	This	disturbed	habitat	facilitated	the	spread	of	pioneer	plants	that	were	adapted	to	natural	disturbance.	It	also	provided	a	colonization	opportunity	for	the	plants	with	seeds	gathered,	and	dropped,	by	humans.	The	second	step	was	the
deliberate	planting	of	seeds	that	were	gathered	from	favored	plants	in	the	previous	generation.	Favored	species	tended	to	be	pioneers	adapted	to	growing	in	dense	stands.	One	byproduct	of	this	process	was	the	selection	of	greater	harvest	yields.	Since	seeds	that	were	collected	were	the	only	ones	that	reproduced,	selection	for	increased	seed
production	was	strong.	Another	hallmark	of	domesticated	plants	was	rapid	sprouting,	since	competition	between	seedlings	can	be	strong.	The	seeds	themselves	lost	the	ability	to	lie	dormant	and	become	larger.	All	of	these	traits	were	accidental	byproducts	of	the	storage	and	planting	of	seeds,	rather	than	the	results	of	methodical	selection.The
domestication	of	animals	also	produced	stereotypical	traits.	Animal	species	that	were	hardy,	useful	to	humans,	easy	to	breed	in	captivity,	and	friendly	toward	humans	and	each	other	tended	to	be	successful	targets	for	selective	breeding.	Of	particular	importance	was	flexibility	of	feeding	habits,	which	facilitated	human	management.	Solitary	species
with	idiosyncratic	feeding	behaviors	were	unlikely	to	reproduce	successfully	in	captivity	in	spite	of	early	agriculturalists'	best	efforts.	Domestic	animals	were	probably	already	an	important	source	of	food	before	they	were	domesticated.	Just	as	plants	became	domesticated	as	a	result	of	controlled	reproduction,	animals	were	reproductively	isolated	as
herds	and	flocks.	There	is,	however,	only	one	hallmark	of	selective	breeding	in	animals:	small	body	size.	The	remainder	of	the	adaptive	syndrome	of	domestication	is	unique	to	each	species.see	also	Domestic	Animals;	Evolution;	Farming;	Genetics;	Genetic	Variation	in	a	Population;	Natural	Selection.Brian	R.	WestBibliographyClutton-Brock,	Juliet.
Domesticated	Animals	from	Early	Times.	Austin:	University	of	Texas	Press,	1981.Darwin,	Charles.	The	Variation	of	Animals	and	Plants	under	Domestication.	Washington	Square:	New	York	University	Press,	1988.	Home	»	Microbiology	»	Genetics	»	Artificial	Selection	–	Theory,	Types,	Advantages,	ExamplesArtificial	selection,	also	known	as	selective
breeding,	is	a	process	in	which	humans	intentionally	influence	the	reproduction	of	plants	or	animals	to	enhance	certain	desired	traits.	This	practice	involves	selecting	specific	individuals	with	favorable	characteristics	and	breeding	them	to	increase	the	likelihood	that	these	traits	will	be	passed	on	to	future	generations.	By	choosing	particular	genetic
traits,	humans	can	influence	the	genetic	makeup	of	species	over	time.The	term	“artificial	selection”	was	introduced	by	Charles	Darwin	in	his	seminal	work,	On	the	Origin	of	Species	(1859).	Darwin	used	artificial	selection	as	a	practical	example	to	support	his	theory	of	evolution.	During	his	studies	on	the	Galapagos	Islands,	Darwin	observed	variations
in	finches	and	later	experimented	with	pigeons	to	better	understand	how	certain	traits	could	be	passed	down	through	generations.	By	selectively	breeding	pigeons	with	specific	traits,	he	demonstrated	that	human	intervention	could	direct	the	development	of	observable	characteristics,	providing	insight	into	the	mechanics	of	natural	selection.In
artificial	selection,	humans	act	as	the	selective	force,	choosing	which	traits	should	become	more	common.	This	selection	process	is	methodical	and	often	requires	long-term	planning	to	achieve	the	desired	outcome.	As	particular	traits	are	selected	over	time,	changes	in	genetic	makeup,	such	as	shifts	in	allelic	frequencies,	occur	within	the	population.
By	guiding	the	reproduction	of	certain	individuals,	artificial	selection	allows	humans	to	shape	and	refine	specific	phenotypic	characteristics	in	animals	and	plants.In	agriculture,	artificial	selection	has	been	a	powerful	tool	for	developing	farmed	animal	breeds	and	cultivated	plant	varieties.	Farmed	animals,	for	instance,	are	often	referred	to	as	“breeds”
and	are	typically	bred	by	professional	breeders.	Domesticated	plants,	on	the	other	hand,	are	often	classified	as	varieties,	cultivars,	or	cultigens.	Crossbreeding,	which	occurs	when	individuals	from	two	purebred	lineages	are	bred	together,	is	a	common	practice	to	introduce	and	enhance	desirable	traits.	This	approach	is	widely	used	not	only	by
professional	breeders	but	also	by	hobbyists,	commercial	growers,	and	farmers	to	produce	desired	outcomes	in	plants	such	as	flowers,	vegetables,	and	fruit	trees.Artificial	selection	plays	a	significant	role	in	both	agricultural	and	biological	sciences	by	offering	a	controlled	means	to	study	inheritance	and	adapt	species	to	human	needs.	Through	selective
breeding,	humans	have	shaped	species	for	improved	yield,	resilience,	and	aesthetic	appeal,	providing	insight	into	evolutionary	processes	while	enhancing	biodiversity	in	cultivated	species.Artificial	selection,	or	selective	breeding,	is	the	human-driven	process	of	breeding	plants	or	animals	to	promote	desirable	traits	in	offspring	by	selecting	specific
individuals	with	those	traits	to	reproduce.Darwin’s	Experiments	With	Artificial	SelectionDarwin’s	experiments	with	artificial	selection	were	pivotal	in	the	development	of	his	theories	on	evolution	and	natural	selection.	Upon	returning	from	his	voyage	on	the	HMS	Beagle,	he	sought	to	empirically	test	his	evolving	ideas	regarding	the	mechanisms	behind
species	adaptation	and	change.	Through	artificial	selection,	Darwin	aimed	to	demonstrate	how	human	intervention	could	replicate	processes	similar	to	those	occurring	in	nature,	albeit	in	a	more	expedited	manner.Conceptual	Foundation	of	Artificial	Selection:	Artificial	selection	involves	the	intentional	breeding	of	organisms	to	promote	desirable
traits.	Unlike	natural	selection,	where	environmental	pressures	guide	evolutionary	changes	over	extended	periods,	artificial	selection	allows	for	targeted	trait	development	through	human	choice.	This	method	serves	to	accumulate	favorable	adaptations	and	create	organisms	that	meet	specific	criteria.Experimental	Focus	on	Birds:	In	his	research,
Darwin	focused	on	breeding	birds,	carefully	selecting	individuals	based	on	particular	characteristics.	He	explored	variations	in	beak	size	and	shape,	as	well	as	coloration,	to	ascertain	how	these	traits	could	be	influenced	through	selective	breeding.	By	doing	so,	he	sought	to	illustrate	the	extent	to	which	artificial	selection	could	effect	visible	changes	in
a	relatively	short	timeframe.Modification	of	Behavioral	Traits:	Beyond	physical	attributes,	Darwin’s	experiments	also	extended	to	the	modification	of	behavioral	traits	among	the	birds.	He	observed	that,	similar	to	natural	selection,	selective	breeding	could	lead	to	changes	in	behavior	over	successive	generations.	This	finding	underscored	the	broader
implications	of	artificial	selection,	suggesting	that	it	could	influence	both	morphology	and	behavior,	reflecting	the	adaptive	strategies	seen	in	natural	environments.Demonstrating	Evolutionary	Principles:	Through	his	experiments,	Darwin	was	able	to	showcase	that	the	principles	underlying	artificial	selection	were	analogous	to	those	of	natural
selection.	He	provided	empirical	evidence	that	humans	could	accelerate	the	processes	of	adaptation	and	evolution,	challenging	the	notion	that	these	changes	were	solely	the	result	of	natural	occurrences.	This	connection	lent	credibility	to	his	theories	and	highlighted	the	power	of	selective	breeding	in	shaping	the	characteristics	of	various
species.Implications	for	Evolutionary	Theory:	Darwin’s	work	with	artificial	selection	had	profound	implications	for	his	understanding	of	evolution.	It	offered	a	practical	demonstration	of	how	specific	traits	could	be	enhanced	and	altered,	supporting	his	arguments	regarding	the	gradual	nature	of	evolutionary	change.	By	establishing	that	both	artificial
and	natural	selection	could	produce	significant	modifications	in	species,	Darwin	laid	the	groundwork	for	a	more	comprehensive	understanding	of	the	mechanisms	driving	evolution.In	summary,	Darwin’s	experiments	with	artificial	selection	not	only	tested	his	theories	but	also	illuminated	the	dynamics	of	trait	development	in	a	controlled	setting.	By
selecting	for	specific	characteristics	in	birds,	he	effectively	demonstrated	that	both	artificial	and	natural	selection	operate	on	similar	principles,	reinforcing	the	concept	of	evolution	as	a	gradual	and	adaptable	process.	Through	this	exploration,	Darwin	contributed	invaluable	insights	into	the	relationship	between	human	intervention	and	evolutionary
change,	paving	the	way	for	future	research	in	genetics	and	evolutionary	biology.Artificial	Selection	of	Plant	TraitsProcess	of	Artificial	Breeding	(Steps	of	Artificial	Selection)Artificial	selection	involves	a	systematic	approach	to	breeding	plants	and	animals	for	specific,	desirable	traits.	This	process	follows	a	series	of	defined	steps	that	enable	the
enhancement	of	particular	characteristics	over	generations.	The	following	outlines	the	sequential	steps	involved	in	artificial	selection:Choose	a	species:	The	first	step	requires	selecting	a	specific	species	of	plant	or	animal	that	will	be	the	focus	of	the	breeding	program.	This	initial	choice	sets	the	foundation	for	the	subsequent	steps.Choose	a	trait	of
interest:	Identifying	a	particular	trait	or	characteristic	that	is	desirable	is	crucial.	Traits	may	include	nutritional	value,	disease	resistance,	yield	size,	or	specific	aesthetic	features.	The	selection	of	traits	is	influenced	by	human	needs,	such	as	the	production	of	seedless	fruits	or	improved	taste.Breed	them	together:	Once	the	species	and	trait	are
determined,	individuals	exhibiting	the	selected	trait	are	mated.	This	breeding	is	conducted	with	the	intention	of	combining	genetic	material	that	may	enhance	the	desired	trait	in	the	offspring.Identify	individuals	showing	the	desired	trait	strongly:	After	breeding,	it	is	essential	to	evaluate	the	offspring	to	identify	which	individuals	display	the	selected
trait	more	prominently.	This	assessment	is	based	on	observable	characteristics	that	signify	the	effectiveness	of	the	breeding.Breed	that	trait	for	the	next	generation:	The	identified	individuals	that	exhibit	the	desired	trait	are	then	selected	for	further	breeding.	This	step	reinforces	the	propagation	of	the	favorable	trait	in	the	next	generation.Repeat
steps	4	and	5	for	many	generations:	This	process	is	reiterated	over	several	generations.	Continuous	selection	and	breeding	of	individuals	with	the	strongest	expression	of	the	desired	trait	create	a	lineage	that	increasingly	embodies	the	characteristics	sought	after	by	the	breeder.Culling:	Throughout	this	process,	it	is	vital	to	remove	individuals	that	do
not	express	the	desirable	traits.	Culling	helps	refine	the	breeding	population,	ensuring	that	only	those	individuals	with	the	preferred	traits	contribute	to	future	generations.Approaches	to	Artificial	Selection	(selective	breeding)Selective	breeding	encompasses	a	variety	of	approaches	that	aim	to	enhance	specific	traits	in	organisms	through	human
intervention.	Each	methodology	has	its	unique	benefits	and	implications,	which	can	significantly	influence	the	genetic	outcomes	in	both	plants	and	animals.	The	following	outlines	key	approaches	to	selective	breeding:Outcrossing:	This	technique	involves	mating	two	animals	that	are	unrelated	for	four	to	six	generations.	Outcrossing	increases	genetic
variation,	allowing	for	a	broader	array	of	traits	to	manifest.	By	promoting	the	dominance	of	desirable	traits,	this	method	effectively	masks	undesirable	recessive	traits.	Outcrossing	has	been	shown	to	improve	various	characteristics,	such	as	milk	production	in	dairy	cattle	and	overall	longevity	in	livestock.Linebreeding:	Linebreeding	entails	mating
individuals	that	are	related	and	share	a	common	ancestor.	This	approach	often	results	in	a	more	uniform	population	compared	to	outcrossing	and	can	lead	to	fewer	genetic	defects.	By	concentrating	desirable	traits	within	a	specific	lineage,	linebreeding	maintains	genetic	similarities	while	enhancing	certain	characteristics.Inbreeding:	Inbreeding
involves	the	mating	of	directly	related	individuals,	such	as	siblings	or	parents	with	offspring.	This	approach	is	utilized	to	achieve	specific	genetic	improvements	in	plants	and	animals.	However,	inbreeding	carries	significant	risks,	as	it	increases	the	likelihood	of	recessive	genetic	disorders	manifesting	due	to	the	limited	genetic	diversity.	As	a	result,	the
overall	fitness	of	the	offspring	can	decline,	and	certain	genetic	lines	may	face	extinction	due	to	depleted	gene	pools.Classic	Breeder’s	Strategy:	This	traditional	method	relies	on	a	breeder’s	assessment	of	phenotypic	features,	wherein	only	individuals	exhibiting	extreme	or	superior	traits	are	selected	for	reproduction.	By	focusing	on	specific
characteristics,	such	as	size	or	yield,	this	strategy	can	lead	to	significant	enhancements	over	successive	generations.Managed	Natural	Selection:	In	this	approach,	natural	selection	occurs	within	a	controlled	environment.	Unlike	traditional	selective	breeding,	the	breeder	does	not	determine	which	individuals	survive	or	reproduce.	Instead,	the	focus	is
on	facilitating	the	conditions	for	natural	selection	to	take	place,	allowing	nature	to	guide	the	process	while	still	maintaining	some	level	of	oversight.Selection	Experiments:	These	experiments	aim	to	understand	the	strength	of	natural	selection	in	wild	populations.	While	often	observational,	they	provide	critical	insights	into	the	dynamics	of	breeding
and	the	environmental	factors	that	influence	trait	expression.	Through	careful	study,	researchers	can	glean	valuable	information	regarding	the	efficacy	of	various	breeding	approaches.Ethics	of	Artificial	Selection	(selective	breeding)The	ethics	of	artificial	selection	raises	important	questions	regarding	the	implications	of	manipulating	organisms	for
human	benefit.	While	artificial	selection	aims	to	enhance	health	and	well-being,	it	is	critical	to	consider	the	broader	ethical	ramifications	associated	with	such	practices.	The	following	points	outline	various	ethical	considerations	related	to	artificial	selection:Health	and	Well-being	Improvements:	Artificial	selection	has	the	potential	to	improve	the
health	and	well-being	of	both	individuals	and	populations.	For	instance,	agricultural	practices	that	utilize	pest-	and	mold-resistant	crops	can	reduce	the	need	for	pesticides,	contributing	to	a	healthier	environment.	Additionally,	genetically	modified	organisms,	such	as	fish	less	prone	to	heavy	metal	absorption,	may	enhance	species	health	in	marine
ecosystems.Ecosystem	Dynamics:	Artificially	selected	trees	can	facilitate	faster	forest	repopulation,	contributing	positively	to	ecosystems.	Furthermore,	the	possibility	of	eliminating	diseases	like	Dengue	and	malaria	through	the	artificial	selection	of	sterile	mosquitoes	demonstrates	the	potential	for	artificial	selection	to	address	public	health
challenges.	The	development	of	microorganisms	capable	of	degrading	microplastics	also	illustrates	innovative	applications	of	artificial	selection.Reduction	in	Genetic	Variation:	Despite	the	benefits,	artificial	selection	often	leads	to	a	significant	reduction	in	genetic	diversity	within	populations.	This	lack	of	variation	can	compromise	the	resilience	of
species	and	ecosystems,	making	them	more	susceptible	to	diseases	and	environmental	changes.	For	example,	modern	wheat	cultivars	exhibit	far	less	genetic	diversity	than	their	wild	ancestors,	which	may	have	contributed	to	their	ability	to	adapt	to	various	ecological	conditions.Quality	of	Life	Concerns:	The	welfare	of	the	selected	organisms	can	be
adversely	affected	by	artificial	selection	practices.	For	instance,	the	breeding	of	short-nosed	dogs	has	led	to	health	issues,	including	respiratory	problems	and	other	serious	conditions.	Similarly,	traits	that	may	seem	advantageous,	such	as	the	fainting	response	in	goats,	may	compromise	the	animals’	quality	of	life.Biodiversity	Implications:	The	ethical
dilemma	surrounding	artificial	selection	includes	concerns	about	biodiversity	loss.	By	favoring	specific	traits,	the	risk	arises	that	alternative	forms	of	life	may	be	marginalized	or	even	eliminated.	This	could	lead	to	a	homogenization	of	species,	which	has	significant	long-term	consequences	for	ecosystems.Decision-Making	Authority:	One	of	the	most
pressing	ethical	questions	is	who	determines	the	criteria	for	what	constitutes	desirable	traits.	Should	aesthetic	preferences	in	domestic	animals	take	precedence	over	the	health	and	well-being	of	the	species?	Furthermore,	the	potential	for	artificial	selection	to	inadvertently	create	conditions	favorable	to	new	pests	or	diseases	raises	questions	about
the	unforeseen	consequences	of	human	intervention.Global	Crop	Considerations:	The	pursuit	of	a	single	global	crop,	while	potentially	beneficial	for	addressing	food	scarcity,	poses	risks.	The	reliance	on	a	monoculture	could	lead	to	catastrophic	failures	should	pests	or	diseases	emerge	that	threaten	that	particular	crop.	The	ethical	implications	of
prioritizing	short-term	solutions	over	long-term	ecological	stability	must	be	carefully	weighed.Unintended	Genetic	Consequences:	Advances	in	biotechnology	have	heightened	concerns	about	the	potential	for	artificial	selection	to	lead	to	unintended	mutations	or	adaptations.	Scientists	must	consider	the	possibility	that	manipulating	specific	alleles	may
produce	harmful	effects	down	the	line,	impacting	not	just	the	targeted	organisms	but	entire	ecosystems.Examples	of	Artificial	Selection	(selective	breeding)	in	Agriculture	and	Animal	BreedingHere	are	some	examples	of	Artificial	Selection	(selective	breeding)	in	Agriculture	and	Animal	Breeding:Agriculture	(Crop	Selection):Dwarf	Wheat:	Breeders
selected	for	shorter,	sturdier	wheat	varieties	that	are	more	resistant	to	lodging	(falling	over)	and	can	produce	more	grain	per	plant.Sweet	Corn:	Through	selective	breeding,	corn	has	been	transformed	from	a	hard,	inedible	crop	(teosinte)	to	the	sweet,	tender	corn	we	eat	today.Seedless	Fruits	(e.g.,	Bananas,	Grapes):	Breeders	have	selected	for
varieties	that	are	either	sterile	or	have	significantly	reduced	seed	production,	enhancing	consumer	preference.High-Starch	Potatoes:	Selective	breeding	has	led	to	potato	varieties	with	higher	starch	content,	making	them	ideal	for	frying	(e.g.,	French	fries).Disease-Resistant	Tomatoes:	Breeders	have	developed	tomato	varieties	with	built-in	resistance
to	diseases	like	fusarium	wilt	and	nematodes,	reducing	pesticide	use.Animal	Breeding	(Livestock	and	Companion	Animals):Cattle	(Beef	and	Dairy):Angus	Beef	Cattle:	Selected	for	high-quality	beef	and	marbling.Holstein	Friesian	Dairy	Cattle:	Bred	for	exceptionally	high	milk	production.Poultry:Broiler	Chickens:	Selected	for	rapid	growth	rates	and
large	size,	ideal	for	meat	production.Leghorn	Chickens:	Bred	for	high	egg-laying	capacity.Companion	Animals:Chihuahuas	and	Great	Danes:	Extreme	size	variation	in	dogs	through	selective	breeding.Sphynx	Cats:	Developed	for	their	unique,	hairless	trait.Sheep:Merino	Sheep:	Bred	for	their	exceptionally	fine	and	soft	wool.Rambouillet	Sheep:	Selected
for	their	long,	soft	wool	and	high	yarn	production.Fish	and	Aquaculture:Salmon:	Farmed	varieties	have	been	bred	for	faster	growth	rates	and	improved	disease	resistance.Tilapia:	Selected	for	high	growth	rates,	tolerance	to	crowding,	and	disease	resistance.Human	Influence	on	Selective	BreedingHuman	influence	on	selective	breeding	is	a	crucial
aspect	of	agricultural	and	animal	husbandry	practices,	significantly	impacting	the	traits	and	characteristics	of	various	species.	This	intentional	selection	process	allows	humans	to	enhance	desirable	qualities	in	plants	and	animals,	shaping	them	to	meet	specific	needs	and	preferences.	Below	is	an	organized	examination	of	how	human	influence
manifests	in	selective	breeding:Intentional	Trait	Selection:Humans	actively	choose	which	individuals	of	a	species	to	breed	based	on	desired	traits,	such	as	size,	color,	yield,	or	resistance	to	disease.This	selection	can	lead	to	the	establishment	of	specific	breeds	or	varieties	that	excel	in	particular	environments	or	markets.Enhancement	of	Agricultural
Yield:Selective	breeding	enables	the	development	of	crop	varieties	that	produce	higher	yields,	resist	pests,	or	adapt	to	diverse	climatic	conditions.For	instance,	farmers	may	breed	plants	that	require	less	water	or	have	improved	nutritional	content,	directly	impacting	food	security	and	sustainability.Improvement	of	Livestock	Characteristics:In
livestock,	humans	select	animals	for	traits	such	as	faster	growth	rates,	better	feed	efficiency,	or	increased	reproductive	performance.Breeding	programs	focus	on	improving	milk	production	in	dairy	cows	or	meat	quality	in	beef	cattle,	contributing	to	more	efficient	food	production	systems.Creation	of	New	Varieties:Selective	breeding	facilitates	the
creation	of	new	plant	and	animal	varieties,	allowing	for	unique	traits	that	meet	consumer	demands,	such	as	seedless	fruits	or	hypoallergenic	dogs.This	innovation	enhances	biodiversity	within	agricultural	ecosystems	while	catering	to	market	preferences.Impact	on	Genetic	Diversity:Although	selective	breeding	aims	to	produce	individuals	with
desirable	traits,	it	can	also	lead	to	reduced	genetic	diversity	within	populations.Overemphasis	on	specific	traits	may	result	in	a	genetic	bottleneck,	increasing	vulnerability	to	diseases	and	environmental	changes.Ethical	Considerations:The	influence	of	humans	on	selective	breeding	raises	ethical	questions	about	animal	welfare,	particularly	concerning
the	health	implications	of	breeding	for	extreme	traits,	such	as	brachycephalic	(short-nosed)	dogs.Concerns	regarding	the	welfare	of	selectively	bred	animals	emphasize	the	need	for	responsible	breeding	practices	that	prioritize	health	alongside	appearance	or	productivity.Technological	Advancements:Advances	in	biotechnology,	such	as	genetic
modification	and	CRISPR,	complement	traditional	selective	breeding	by	allowing	for	more	precise	alterations	in	genetic	material.These	technologies	enable	breeders	to	achieve	desired	traits	more	efficiently,	though	they	also	introduce	new	ethical	and	ecological	considerations.Environmental	Adaptation:Selective	breeding	allows	for	the	development
of	species	better	suited	to	survive	in	changing	environments.	For	example,	crops	can	be	bred	to	withstand	drought	or	heat	stress.This	adaptation	is	vital	for	maintaining	agricultural	productivity	in	the	face	of	climate	change	and	resource	scarcity.Market	Demand	and	Consumer	Influence:Consumer	preferences	significantly	impact	selective	breeding
practices.	Trends	toward	organic,	non-GMO,	or	ethically	raised	animals	drive	breeders	to	adjust	their	practices	to	meet	market	expectations.This	responsiveness	to	consumer	demand	shapes	the	direction	of	breeding	programs	and	the	types	of	traits	emphasized.Advantages	of	Artificial	Selection	(selective	breeding)The	following	points	outline	the	key
benefits	of	Artificial	Selection	(selective	breeding):Accessibility	to	Practitioners:	Selective	breeding	can	be	undertaken	by	anyone	with	the	necessary	knowledge	about	the	specific	traits	of	plants	and	animals.	This	democratizes	the	process	of	improvement,	allowing	individuals	at	various	levels	to	engage	in	breeding	efforts	and	achieve	desired
outcomes	without	requiring	specialized	technology.Enhanced	Productivity:	One	of	the	most	notable	advantages	of	selective	breeding	is	the	ability	to	enhance	productivity	in	both	plants	and	animals.	For	instance,	animals	can	be	bred	for	higher	milk	and	meat	production,	while	plants	can	be	developed	to	yield	larger	fruits	or	vegetables.	Traits	such	as
seedlessness	in	fruits	and	increased	kernel	counts	in	corn	enhance	agricultural	output,	contributing	to	food	security.Creation	of	New	Varieties:	The	practice	of	selective	breeding	enables	the	development	of	diverse	plant	and	animal	varieties.	This	has	been	evident	in	dog	breeding,	where	a	wide	array	of	breeds	has	emerged,	each	adapted	for	specific
purposes	or	traits.	Such	diversity	can	meet	varying	consumer	preferences	and	functional	needs	within	agriculture	and	horticulture.Replication	of	GMO	Outcomes:	While	genetically	modified	organisms	(GMOs)	involve	direct	manipulation	of	DNA,	selective	breeding	can	achieve	similar	results	by	enhancing	traits	such	as	pest	and	disease	resistance	in
plants.	Although	slower	than	genetic	engineering,	selective	breeding	offers	a	safer	alternative	that	avoids	potential	risks	associated	with	GMOs,	making	it	a	preferred	method	for	many	producers.Retention	of	Improved	Traits:	Offspring	produced	through	selective	breeding	typically	inherit	the	desirable	traits	of	their	parents.	Although	some	genetic
variability	can	occur,	the	focused	selection	process	reduces	unpredictability,	ensuring	that	improvements	are	maintained	across	generations.	This	contributes	to	stable	agricultural	practices	and	product	consistency.Stabilization	of	the	Human	Food	Chain:	As	the	global	population	continues	to	rise,	estimates	suggest	that	it	may	reach	over	10	billion	by
2050.	Selective	breeding	plays	a	crucial	role	in	stabilizing	the	food	supply	by	identifying	and	cultivating	plants	and	animals	with	traits	that	eliminate	waste	and	enhance	production	efficiency.	This	is	essential	for	meeting	the	nutritional	needs	of	a	growing	population.Increased	Yields	from	Animal	Products:	Selective	breeding	can	significantly	enhance
yields	of	animal-derived	products.	For	example,	cows	can	be	bred	to	produce	higher-fat	milk,	thereby	facilitating	the	production	of	a	variety	of	dairy	products.	Similarly,	chickens	can	be	selectively	bred	to	lay	more	eggs	at	an	earlier	age,	contributing	to	increased	egg	production	over	their	lifetimes.Cost-Effectiveness:	Compared	to	other	methods,	such
as	GMO	research,	selective	breeding	presents	a	low-cost	option	for	improving	plant	and	animal	characteristics.	Many	farmers	can	initiate	breeding	programs	using	existing	resources,	making	it	an	economically	viable	strategy	that	adapts	to	changing	market	demands	without	excessive	financial	investment.Support	for	Biodiversity:	Selective	breeding
operates	within	the	natural	limits	of	genetic	variation,	posing	fewer	risks	to	ecosystems	than	more	invasive	artificial	selection	methods.	By	maintaining	genetic	diversity	and	supporting	pollinators	and	other	beneficial	organisms,	selective	breeding	contributes	to	the	sustainability	of	agricultural	practices	and	the	overall	health	of	the
environment.Disadvantages	of	Artificial	Selection	(selective	breeding)The	following	points	outline	the	key	disadvantages	associated	with	Artificial	Selection	(selective	breeding):Reduced	Genetic	Diversity:	One	of	the	most	pressing	concerns	with	artificial	selection	is	the	reduction	of	genetic	diversity	among	plants	and	animals.	By	focusing	on	specific
desirable	traits,	breeders	often	overlook	or	eliminate	other	traits	that	may	be	vital	for	the	survival	of	the	species.	This	reduction	in	variety	can	lead	to	a	homogenized	gene	pool,	increasing	vulnerability	to	diseases	and	environmental	changes.Inbreeding	Risks:	As	a	direct	consequence	of	selective	breeding,	inbreeding	becomes	prevalent.	Inbreeding
occurs	when	closely	related	individuals	are	bred,	which	can	amplify	deleterious	traits	and	reduce	overall	fitness.	This	practice	can	lead	to	the	extinction	of	less	common	varieties	and	a	reliance	on	a	narrower	set	of	genetic	traits,	ultimately	jeopardizing	the	long-term	viability	of	the	species.Transmission	of	Undesirable	Traits:	Although	the	primary	goal
of	selective	breeding	is	to	propagate	beneficial	traits,	the	method	can	also	inadvertently	transfer	poor	traits	from	parents	to	offspring.	This	unintended	inheritance	may	manifest	as	genetic	defects	or	health	issues,	diminishing	the	overall	quality	of	the	population.	The	potential	for	harmful	genetic	mutations	further	complicates	the	breeding	process,
and	existing	research	does	not	fully	elucidate	these	risks.Decreased	Lifespan	and	Health	Issues:	Selective	breeding	often	results	in	organisms	that	exhibit	desired	traits	but	may	suffer	from	reduced	lifespans	and	increased	susceptibility	to	health	problems.	For	instance,	animals	bred	for	specific	physical	characteristics	may	experience	respiratory
issues	or	other	ailments	that	compromise	their	quality	of	life.	The	focus	on	certain	traits	can	overshadow	the	importance	of	overall	health	and	resilience.Evolutionary	Constraints:	The	selection	of	specific	traits	can	inadvertently	lead	to	evolutionary	changes	that	reduce	an	organism’s	ability	to	adapt	to	new	or	changing	environments.	Selectively	bred
species	may	lose	essential	characteristics	necessary	for	survival	in	the	wild.	This	decreased	adaptability	poses	a	significant	risk,	particularly	in	the	face	of	climate	change	and	habitat	loss,	as	these	organisms	may	struggle	to	thrive	in	altered	ecosystems.Potential	Genetic	Mutations:	The	processes	associated	with	selective	breeding	may	introduce
genetic	mutations	that	can	disrupt	desired	outcomes.	These	mutations	can	affect	the	overall	success	of	breeding	programs,	leading	to	inconsistencies	in	the	traits	being	selected	for.	As	a	result,	the	reliability	of	artificial	selection	as	a	method	for	enhancing	species	is	called	into	question.	//www.thoughtco.com/artificial-selection-in-animals-1224592
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Advantages,	Examples."	Biology	Notes	Online	(blog).	October	26,	2024.	comparison	between	the	following:	(a)	C3	and	C4	pathways	(b)	Cyclic	and	non-cyclic	photophosphorylation	(c)	Anatomy	of	leaf	in	C3	and	C4	plantsC₃	and	C₄	pathways	C₃	plants	fix	CO₂	directly	via...Figure	11.10	shows	the	effect	of	light	on	the	rate	of	photosynthesis.	Based	on	the
graph,	answer	the	following	questions:	(a)	At	which	point/s	(A,	B	or	C)	in	the	curve	light	is	a	limiting	factor?	(b)	What	could	be	the	limiting	factor/s	in	region	A?	(c)	What	do	C	and	D	represent	on	the	curve?Light	is	the	limiting	factor	at	points	A	and	B...Look	at	leaves	of	the	same	plant	on	the	shady	side	and	compare	it	with	the	leaves	on	the	sunny	side.
Or,	compare	the	potted	plants	kept	in	the	sunlight	with	those	in	the	shade.	Which	of	them	has	leaves	that	are	darker	green	?	Why?Leaves	on	the	shady	side	or	from	shade-grown	plants	are...Why	is	the	colour	of	a	leaf	kept	in	the	dark	frequently	becomes	yellow	,	or	pale	green?	Which	pigment	do	you	think	is	more	stable?In	darkness	chlorophyll
synthesis	ceases	while	degradation	continues,	leading	to...Suppose	there	were	plants	that	had	a	high	concentration	of	Chlorophyll	b,	but	lacked	chlorophyll	a,	would	it	carry	out	photosynthesis?	Then	why	do	plants	have	chlorophyll	b	and	other	accessory	pigments?A	plant	lacking	chlorophyll	a	cannot	carry	out	photosynthesis	because...RuBisCO	is	an
enzyme	that	acts	both	as	a	carboxylase	and	oxygenase.	Why	do	you	think	RuBisCO	carries	out	more	carboxylation	in	C4	plants?In	C₄	plants,	bundle	sheath	cells	maintain	very	high	CO₂...Even	though	a	very	few	cells	in	a	C4	plant	carry	out	the	biosynthetic	–	Calvin	pathway,	yet	they	are	highly	productive.	Can	you	discuss	why?C₄	plants	concentrate	CO₂
in	bundle	sheath	cells	around	Rubisco,...All	Questions


