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ABSTRACT

	 Development	of	an	integrated	nutrient	management	strategy	is	needed	to	
enhance	 soil	 quality	 and	 increase	 crop	 yields	 in	 the	 marginal	 uplands	 of	
Eastern	Visayas.	Due	to	very	poor	soil	condition,	a	field	fertilizer	experiment	
using	 the	 combined	 application	 of	 organic	 and	 inorganic	 fertilizers	 was	
conducted	 in	 Inopacan,	 Leyte,	 to	 assess	 the	 growth	 performance	 of	 corn	
plants.	The	six	treatment	combinations	used	in	this	study	were	the	following:	
T 	(no	fertilizer	added);	T 	(National	recommendation	for	corn	at	90-60-60	kg	1 2

-1 -1 -N,	P O ,	K O	ha );	T 	(chicken	dung	at	15	tons	ha );	T 	(vermicast	at	15	tons	ha2 5 2 3 4
1 -1);	T 	(1/2	of	inorganic	+	chicken	dung	at	7.5	tons	ha )	and	T 	(1/2	of	inorganic	+	5 6

-1vermicast	 at	 7.5	 tons	 ha ).	 	 Generally,	 application	 of	 organic	 fertilizer	
significantly	increased	soil	pH,	organic	matter	and	total	nitrogen.	In	addition,	
the	 treatments	 significantly	 increased,	 plant	 height,	 ear	 length,	 number	 of	
grains	per	ear,	weight	of	1,000	seeds,	fresh	stover	yield,	and	grain	yield	of	corn	
Corn	 plants	 in	 plots	 applied	 with	 fertilizer	 following	 T 	 (National	2

-1Recommendation	 for	 corn	 at	 90-60-60	 kg	 N,P O ,	 K O	 ha )	 and	 T 	 (1/2	 of	2 5 2 5
-1inorganic	+	chicken	dung	at	7.5	tons	ha )	grew	taller	and	developed	larger	ears	

with	more	kernels	per	ear	and	heavier	1,000	seeds	which	resulted	to	higher	
grain	yield.	However,	using	inorganic	fertilizer	alone	had	the	same	effect	on	ear	
length,	 number	 of	 kernels	 per	 ear	 of	 those	 corn	 plants	 applied	 with	
combination	of	either	chicken	dung	or	vermicast	and	one-half	of	 inorganic	
fertilizers.	Plants	 in	control	plots	and	those	amended	with	vermicast	alone	
showed	the	least	growth	responses.	
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INTRODUCTION

Several	problems	are	encountered	by	the	farmers	in	marginal	areas	of	
Eastern	Visayas.	These	problems	include	very	low	crop	productivity	due	to	
low	inherent	soil	fertility,	lack	of	resources,	inadequate	supply	of	water,	
lack	of	appropriate	 technologies,	 improper	water	and	soil	 conservation	
management,	high	cost	of	fertilizer,	and	soil	degradation.	Marginal	upland	
farmers	are	confronted	with	several	disadvantages	that	make	their	lands	
“marginal”	for	agriculture.		To	address	this	issue,	sustainable	soil	nutrient-
enhancing	strategies	such	as	the	integrated	nutrient	management	(INM)	
which	involves	the	proper	use	and	management	of	inorganic	and	organic	
nutrient	sources	in	production	systems	(Janssen,	1993)	can	be	applied.	

INM	implies	the	maintenance	or	adjustment	of	soil	fertility	and	plant	
nutrient	 supply	 to	 an	 optimum	 level	 to	 sustain	 the	 desired	 crop	
productivity	 and	 to	 minimize	 nutrient	 losses.	 It	 is	 achieved	 through	
efficient	management	of	all	nutrient	sources.	Nutrient	sources	for	growing	
plants	include	soil	minerals	and	decomposing	soil	organic	matter,	mineral	
and	synthetic	fertilizers,	animal	manures	and	composts,	by-products	and	
wastes,	plant	residues	and	biological	N-fixation	(Singh	et	al.,	2002).	One	of	
the	primary	objectives	of	INM	is	to	create	and	combine	both	old	and	new	
methods	 of	 nutrient	 management	 into	 ecologically	 sound	 and	
economically	 viable	 farming	 systems	 that	 utilize	 available	 organic	 and	
inorganic	sources	of	nutrients	in	a	judicious	and	efficient	way.

Upland	 areas	 are	 planted	 to	 different	 agricultural	 crops	 such	 as	
cassava,	sweet	potato,	corn,	banana,	coconut,	upland	rice,	and	other	crops.	
In	marginal	uplands,	corn	is	second	to	rice	as	the	most	important	crop	with	
one-third	of	Filipino	farmers,	or	1.8	million,	depending	on	corn	as	their	
major	source	of	livelihood.	Out	of	the	1.6	million	hectares	planted	to	corn	in	
the	Philippines,	75%	are	in	marginal	uplands.	Large	quantities	of	corn	are	
consumed	in	North	and	Eastern	Luzon,	Central	and	Eastern	Visayas,	and	
Northern	and	Western	Mindanao.	Corn	is	a	staple	food	in	periods	of	rice	
shortage,	especially	for	people	living	in	marginal	areas	and	about	15%	of	
the	Filipinos	living	in	rural	areas	of	the	Philippines.	The	grits	obtained	after	
milling	the	grains	are	boiled	as	a	substitute	for	rice.	Of	all	the	cereal	grains,	
corn	is	highly	valued	due	to	its	multifarious	uses,	aside	from	having	higher	
amount	of	vitamins,	proteins,and	carbohydrates	(PCARR,	1996).		

Total	 land	 area	 planted	 to	 corn	was	 highest	 in	 1990	 at	 3.8	million	
hectares,	but	declined	at	1.9%	per	year	from	1985	to	2001	(Gonzales	and	
Lapiña,	 2003).	 The	 continued	 increase	 in	 human	 population
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led	to	the	decrease	in	prime	agricultural	 land	areas	for	corn	cultivation	
which	 resulted	 in	 the	 decline	 in	 crop	 production	 and	 thus	 corn-supply	
shortage.	With	 this	 problem,	 the	 primary	 goal	 of	 the	 government	 is	 to	
improve	soil	quality	 for	better	crop	production.	Fertilizer	application	 is	
considered	 the	 most	 common	 and	 conventional	 farm	 practice	 in	
augmenting	and	overcoming	the	limitation	of	infertile	soil	to	supply	the	
adequate	 nutrients	 for	 better	 growth	 and	 higher	 yields	 of	 the	 crops	
(Zamora,	2007).	

Fertilizers	are	either	of	inorganic	or	organic	form.	The	use	of	inorganic	
fertilizers	is	the	most	popular	and	convenient	way	to	improve	soil	fertility.	
Inorganic	fertilizers	are	used	in	modern	agriculture	to	correct	known	plant	
nutrient	deficiencies,	provide	high	 levels	of	nutrition	and	 improve	crop	
quality.	 However,	 inorganic	 fertilizers	 are	 generally	 expensive	 and	
unaffordable	for	many	of	the	farmers	(Bumb,	1994;	Gerner	et	al.,	1995).	
Consequently,	 there	is	a	serious	negative	balance	in	nutrient	budgets	of	
soils	 in	 the	 country	 posing	 a	 major	 constraint	 to	 sustainable	 soil	
management	 for	 increasing	crop	growth	and	yield.	 Ironically,	 there	 is	a	
large	amount	of	organic	waste	that	can	be	turned	into	fertilizers	for	crop	
production	at	low	cost.	Ayineh	(2011)	reported	the	importance	of	using	
organic	 wastes	 that	 are	 cheap,	 readily	 available,	 and	 environmentally	
friendly.	 Chicken	 manure	 and	 vermicast	 are	 among	 the	 major	 organic	
fertilizers	worthy	as	source	of	nutrients	either	alone	or	 in	combination	
with	 inorganic	 fertilizer.	 Many	 studies	 have	 also	 demonstrated	 that	
application	of	manure	produces	crop	yields	equivalent	or	superior	to	those	
obtained	using	chemical	fertilizers	(Xie	and	MacKenzie,	1986;	Motavalli	et	
al.,	 1989).	Leonard	 (1986)	quoted	1.1	%	N,	1.1	%	P O 	and	0.5	K O	 for	2 5 2

poultry	manure	at	70%	moisture	content.	Moreover,	vermicast	is	rich	in	
mineral	 nutrients,	 vitamins,	 plant	 growth	 hormones,	 proteins	 and	
enzymes,	and	is	therefore,	considered	as	a	very	good	organic	fertilizer	and	
soil	 conditioner	 (Prabha	 et	 al.,	 2005).	 Early	 studies	 showed	 that	
vermicompost	 application	 resulted	 in	 improved	 crop	 growth	 and	
increased	nitrogen	(N)	and	phosphorus	(P)	leading	to	increase	in	yield	of	
crops	 (Arancon	 et	 al.,	 2004).	 Other	 experiments	 demonstrated	 that	

-1
addition	of	5,	10,	and	15	t	ha 	vermicompost	in	soil	had	significant	positive	
effect	on	uptake	of	element	nutrients	such	as	P,	K,	Fe	and	Zn	(Azarmi	et	al.,	
2008).	Aziz	et	al.,	(2010)	suggested	that	integrated	use	of	organic	manure	
with	 chemical	 fertilizers	 would	 be	 a	 better	 and	 practical	 approach	 to	
sustain	 soil	 fertility	 and	 productivity.	 Moreover,	 emerging	 evidence	
indicates	 that	 integrated	 soil	 fertility	 management	 involving	 judicious	 	
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use	 of	 combinations	 of	 organic	 and	 inorganic	 resources	 is	 a	 feasible	
approach	to	overcome	soil	fertility	constraints	(Abedi	et	al.,	2010).
	 Several	studies	had	been	carried	out	on	the	combined	effects	of	organic	
and	 inorganic	 fertilizers	 on	 the	 growth	 and	 yield	 of	 maize	 (Mbah	 and	
Onweremadu,	2009).	However,	in	Leyte	island,	only	few	upland	farmers	
are	 using	 the	 INM	 approach	 and	 there	 is	 also	 limited	 published	 data	
available	 because	 the	 efficacy	 of	 soil	 amendments	 are	 said	 to	 be	 site	
specific.

With	a	grant	from	the	Commission	on	Higher	Education	–	Philippine	
Higher	Education	Research	Network	(CHED	–	PHERNET),	a	project	on	Soil	
and	 Environmental	 Quality	 Enhancement	 in	 Marginal	 Uplands	
(SEQUEMU)	 has	 been	 implemented	 to	 focus	 on	 the	 development	 of	 an	
integrated	 nutrient	management	 	 strategy	 to	 enhance	 soil	 quality	 and	
increase	 crop	 yields	 in	 the	 marginal	 uplands	 of	 Eastern	 Visayas.	 This	
component	study	was	conducted	to	assess	the	growth	performance	of	corn	
grown	 in	 a	marginal	 soil	 as	 influenced	 by	 the	 combined	 application	 of	
organic	and	 inorganic	 fertilizer	and	 to	evaluate	 the	effects	of	 combined	
application	of	organic	on	some	soil	chemical	properties.

MATERIALS AND METHOD

Site	Selection,	Description	and	Land	Preparation

Selection	of	the	study	site	was	based	on	the	characteristics	of	marginal	
uplands	such	as	hilly,	acidic,	prone	to	drought,	low	soil	fertility	level	and	
dominated	by	grassland	vegetative	cover.	The	study	was	conducted	in	Sitio	
Batuan,	Brgy.	Linao,	Inopacan,	Leyte	which	is	about	4	km	east	of		Inopacan	
town	with	an	elevation	of	250	m	asl.	The	total	area	used	for	this	study	was	

2
620	m 	with	 a	 clay	 loam	 soil	 type	 having	 low	 soil	 pH	 (5.0),	 moderate	
amount	 of	 soil	 organic	 matter	 (2.79%),	 and	 low	 total	 N	 (0.164%).	
Immediately	after	site	selection,	the	area	was	plowed	and	harrowed	twice	
at	weekly	interval.	Immediately	after	last	harrowing,	furrows	were	made	at	
a	distance	of	75	cm	apart	immediately	after	the	last	harrowing.	

Experimental	Design	and	Lay-out

	 The	treatments	used	in	the	study	were	designated	as	follows:	T 	=	No	1

fertilizer	added;	T =	National	Recommendation	rate	(90	–	60	–	60	N,	P O ,	2	 2 5
-1 -1 -1

K O	Kg	ha );	T 	=	Chicken	Dung	(15	t	ha );	T 	=	Vermicast	(15	t	ha );	T 	=	½		2 3 4 5
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Fig.	1.	Photo	shows	the	experiment	area	after	farming	operation.

-1 -1
	RR	+	½	Chicken	Dung	(7.5	t	ha );	T 	=	½	RR	+	½	Vermicast	(7.5	t	ha ).	The	6

experimental	area	was	 laid	 -	out	 in	 randomized	complete	block	design	
(RCBD)	with	six	treatments	and	replicated	three	times.	Each	replication	

2
was	divided	into	six	plots		each	plot	measured	5m	x	4.25	m	(22.25	m )	with	
seven	rows.	Both	replication	and	treatment	plots	were	separated	by	1m	 	
alleyways,	 	to	facilitate	farm	operations	and	management	as	well	as	data	
gathering.

Fertilizer	Application,	Planting	and	Care	Management

Application	 of	 fertilizer	 was	 done	 after	 land	 preparation.	 Organic	
fertilizers	(chicken	dung	and	vermicast)	and	 inorganic	 fertilizers	(urea,	
solophos,	 and	muriate	 of	 potash)	were	 used	 as	 soil	 amendments.	 The	
amounts	of	organic	fertilizers	were	adjusted	on	air-dry	weight	basis.	Both	
organic	and	inorganic	fertilizers	were	applied	in	furrows	per	plot.	 	Based	
on	the	designated	treatment,	corn	seeds	(IPB	Var.	6)	were	sown	in	furrows	
at	a	distance	of	75	cm	between	rows	and	50	cm	between	hills	at	2	to	3	
seeds/hill.	The	same	procedures	were	done	in	the	second	cropping.	Corn	
plants	 were	 thinned	 to	 2	 plants	 per	 hill	 one	 week	 after	 sowing	 while	
replanting	of	missing	hills	was	done	one	week	after	seedling	emergence	to				
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meet	 the	 desired	 plant	 population.	 Weeds	 were	 controlled	 by	 hand	
weeding.	Hilling-up	was	 also	done	manually	 in	 each	 treatment	plot	 for	
better	stability	and	anchorage	of	plants.	 Insect	pests	and	diseases	were	
controlled	 and	monitored	 by	 the	 Pest	Management	 Staff	 of	 the	 project	
using	visual	observation	method,	sweep	net,	pan	trap,	malaise	trap	and	
laboratory	analysis.	

Harvesting	and	Data	Gathering

	 Gathering	of	data	on	 the	agronomic	characteristics	of	 the	plant	was	
done	throughout	the	vegetative	and	reproductive	stage	of	the	corn	plants	
during	wet	and	dry	seasons.	The	agronomic	characteristics	and	yield	and	
yield	components	gathered	included	the	number	of	days	from	sowing	to	

-1tasseling,	silking	and	maturity;	plant	height	(cm),	fresh	stover	yield	(t	ha ),	
-1

ear	 length	(cm);	weight	of	1000	seeds(g)	and	grain	yield	(t	ha ).	When	
about	90%	of	the	corn	plants	had	reached	maturity	as	 indicated	by	the	
change	in	color	of	the	husks	and	leaves	from	green	to	brown,	harvesting	
and	data	 gathering	of	 the	 yield	 and	yield	 components	were	done.	Only	
plants	 in	 the	 five	 inner	 rows	 in	 each	 treatment	 plot	 were	 harvested	
excluding	 the	border	rows	and	one	end	hill	 in	each	row.	The	harvested	
sample	ears	were	dehusked,	shelled,	and	the	grains	were	sundried	before	
weighing.	Sun-drying	of	grains	was	done	for	two	to	three	days	to	attain	the	
desired	moisture	content	of	approximately	14%.	Right	after	harvest,	corn	
stovers	were	cut	 into	small	pieces	and	 incorporated	 into	 the	soil	 in	 the	
experimental	area.

Statistical	Analysis

The	data	obtained	were	subjected	to	analysis	of	variance	using	Sirichai	
Statistics	Version	6.00.	Least	significant	difference	(LSD)	value	at	5%		level	
of	significance	was	used	for	comparison	of	treatment	means	by	Duncan's	
Multiple	Range	Test.

RESULTS	AND	DISCUSSION

General	Observation

One	week	after	sowing	the	seeds,	the	emergence	of	corn	seedlings	were	
observed	to	be	uniform	in	all	treatments.	Differences	in	plant	growth	were
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very	 observable	 one	 month	 later	 (Fig.	 2).	 Plants	 in	 control	 plots	 (no	
fertilizer	added)	were	observed	to	have	a	very	inferior	growth	compared	to	
those	 applied	 with	 inorganic	 and	 organic	 fertilizers.	 Generally,	 plants	
applied	with	combined	inorganic	and	organic	fertilizers	had	better	growth	
performance	than	those	not	applied	with	fertilizer	(control)	and	those	with	
organic	 fertilizer	 alone.	 Application	 of	 organic	 fertilizer	 either	 applied	
alone	or	 in	combination	with	 inorganic	 fertilizer	significantly	 increased	
soil	pH,	organic	matter	and	total	nitrogen	(N).

control 90-60-90	kg	NPK
-1Chicken	dung	alone-15	T	ha

-1Vermi	alone-15	T	ha Chicken	dung	+	1/2	RR Vermi	+	1/2	RR
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Fig.	2b.	Stand	of	corn	plants	before	harvest.

Fig.2a.	Stand	of	corn	plants	one	month	after	planting.	Note	the	growth	of	the	control	plants	in	the	
middle	 of	 the	 field	 and	 those	 applied	 with	 organic	 and	 inorganic	 fertilizers	 in	 the	
foreground.	



Agronomic	Characteristics

Monthly	plant	height	 of	 corn	under	different	 organic	 and	 inorganic	
fertilizer	treatments	significantly	differed	(Fig	3).	Results	 indicated	that	
both	organic	and	 inorganic	 fertilizers	affected	plant	height	 significantly	
from	the	early	vegetative	stage	up	 to	maturity.	Application	of	 inorganic	

-1fertilizer	at	90-60-60	kg	N,	P O ,	K O	ha (T )	significantly	increased	plant	2 5 2 2

height.	On	the	other	hand,	combined	application	of	organic	and	inorganic	
fertilizers	using	either	chicken	dung	or	vermicast	promoted	better	plant	
growth	compared	to	the	control	plots.	The	number	of	days	from	sowing	to	
taselling,	 silking,	 and	 maturity	 were	 also	 significantly	 affected	 by	 the	
application	of	organic	and	inorganic	fertilizers	(T ,	T ,	T 	and	T )	compared	2 3 4 5

to	 the	 control	plots	 (T )	 as	 shown	 in	Table	1.	 Corn	plants	 applied	with	1

organic	fertilizer,	either	singly	or	in	combination,	of	either	chicken	dung	or	
vermicast	and	½	of	the	inorganic	fertilizer,	produced	tassel	and	silk	and	
matured	 earlier	 comparable	 to	 those	 applied	 with	 inorganic	 fertilizer	
alone.

Yield	and	yield	components	

The	productivity	of	maize	largely	depends	on	its	nutrient	requirement	
and	management	particularly	that	of	nitrogen,	phosphorus,	and	potassium	
(Arunkumar,	 2007).	 Table	 2	 shows	 the	 effect	 of	 organic	 and	 inorganic	
fertilizer	application	on	the	number	of	kernels,	weight	of	1000	seeds	and	

Fig. 3. Monthly plant height (cm) of corn as influenced by application of organic and inorganic 
fertilizers, alone and in combination in a marginal upland soil.	
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Treatments 
Number of days from sowing to 

Taselling Silking Maturity 

T1 – Control (without application) 54.33a 63.67a 100.00a 

T2 – (90-60-60 N, P2O5, K2O kg ha-1) 46.67c 55.67c 95.00c 

T3 – Chicken Dung at (15 t ha-1) 47.00c 56.67bc 96.33bc 

T4 – Vermicast at (15 t ha-1) 49.33b 58.33b 99.33a 

T5 – ½ RR + Chicken dung at (7.5 t ha-1) 46.00c 55.33c 95.33c 

T6 – ½ RR + Vermicast at (7.5 t ha-1) 47.33bc 57.00bc 98.00ab 

CV (%) 2.40 1.66 1.24 

Table	1.	Agronomic	 characteristics	 of	 corn	 as	 influenced	by	 application	of	 organic	 and	
inorganic	fertilizers

ear	 length.	 Fertilizer	 application	 significantly	 affected	 the	 number	 of	
kernels,	 weight	 of	 1000	 seeds,	 and	 ear	 length.	 Plants	 applied	 with	

-1inorganic	fertilizer	(T )	and	inorganic	fertilizer	+	chicken	dung	at	7.5	t	ha 	2

(T )	produced	the	longest	ear	length	(13cm)	and	more	number	of	kernels	5

(236.43)	while	plants	which	did	not	 receive	 fertilizer	 (T )exhibited	 the	1

shortes	ear	length,	and	the	least	number	of	kernels	(37.33).	The	weight	of	
1000	seeds	was	also	significantly	higher	with	the	application	of	inorganic	

-1
fertilizer	+	vermicast	at	7.5	 t	ha 	 (T ).	 It	produced	 the	highest	value	of	6

238.67g	but	this	was	not	significantly	different	from	those	in	T ,	T ,	T 	and	2 3 4

T .	Plants	in	the	control	plots	showed	the	lowest	value	of	91.67g.	On	the	5

other	hand,	fresh	stover	yield	of	corn	was	significantly	improved	with	the	
application	of	organic	and	inorganic	fertilizers	(Fig.	4).	Results	implies	that	
application	of	 inorganic	 fertilizer	alone	or	 in	combination	with	organic	
fertilizer	could	produce	a	higher	stover	yield	of	corn.	

Figure	 5,	 shows	 the	 grain	 yield	 of	 corn	 as	 affected	 by	 fertilizer	
application.	The	results	indicate	that	the	grain	yield	of	corn	per	hectare	
was	 significantly	 affected	 by	 the	 application	 of	 organic	 and	 inorganic	
fertilizers.	 It	 was	 clearly	 observed	 that	 application	 of	 fertilizer,	 either	
inorganic	or	organic	resulted	to	better	yield.		T 	had	the	highest	grain	yield	2

-1 -1
(0.43	t	ha )	followed	by	T 	(0.41	t	ha ).		T 		obtained	the	lowest	grain	yield	5 1

-1
(0.07	t	ha ).	However,	all	these	values	were	significantly	lower	than	the	

-1National	average	corn	yield	of	3.5	tons	ha .	
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Duncan's Multiple Range Test.



 

 
Treatments Ear Length (cm) No.of Kernels 

per ear 
Weight of 
1000 seeds 

Stover Yield           
(tons ha-1) 

Grain yield             
(tons ha-1) 

T1 – Control (without application) 5.61c 41.20cd 91.67bc 0.72d 0.07b 

T2 – (90-60-60 N, P2O5, K2O kg ha-1) 13.03a 236.43a 235.00a 6.86a 0.43a 

T3 – Chicken Dung (15 t ha-1) 7.86bc 73.27c 220.33a 3.10c 0.36a 

T4 – Vermicast (15 t ha-1) 5.75c 37.33cd 136.67ab 1.61cd 0.14b 

T5 – ½ RR + Chicken dung (7.5 t ha-1) 11.48a 216.20a 226.00a 5.41b 0.41a 

T6 – ½ RR + Vermicast (7.5 t ha-1) 9.24b 126.50b 238.67a 3.58bc 0.34a 

CV (%) 11.67 16.29 23.51 28.39 25.51 

Table 2.Yield and yield components of corn as influenced by the application of organic and inorganic fertilizers in a marginal upland soil.

Means not sharing letter in common differ significantly at 0.05% probability level by Duncan's Multiple Range Test.
No significant difference 0.07 b and 0.14 b, 0.43a, 0.36a and 0.41a, 0.34a no significant difference.
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-1Figure 4. Fresh stover yield (t ha ) of corn as influenced by application of organic and inorganic 
fertilizers in a marginal upland soil

-1Figure	5.	Grain	yield	(t	ha )	of	corn	at	harvest	as	influenced	by	application	of	organic	and	
inorganic	fertilizers	in	a	marginal	upland	soil
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	 The	findings	of	 the	present	study	agree	with	that	of	Makinde	et	al.,	
(2001a)	who	reported	that	the	sole	application	of	inorganic	fertilizer	or	
mixture	 of	 organic	 and	 inorganic	 fertilizer	 significantly	 increased	 corn	
yield	in	marginal	areas.	In	a	similar	study,	Zhao	et	al.	(2009)	found	that	
application	 of	 farmyard	 manure	 combined	 with	 chemical	 fertilizer	
management	resulted	 to	higher	 increase	 in	maize	yield	compared	with	
those	under	unfertilized	treatment.	Kimeto	et	al.	(2004)	also	found	that	a	
combination	of	both	organic	and	inorganic	nutrient	sources	gave	higher	
maize	yield	than	organic	fertilizer	alone.	



CONCLUSION

Results	 of	 the	 study	 revealed	 that	 application	 of	 organic	 fertilizer	
significantly	increased	soil	pH,	organic	matter,	and	total	nitrogen.	Among	
the	agronomic	parameters	gathered,	plant	height,	ear	length,	number	of	
grains	per	ear,	weight	of	1,000	seeds,	fresh	stover	yield,	and	grain	yield	of	
corn	grown	in	degraded	soil	were	significantly	increased	by	the	application	
of	organic	and	inorganic	fertilizers.	Moreover,	corn	plants	in	plots	applied	
with	fertilizer	following	T 	(National	Recommendation	for	corn	at	90-60-2

-1
60	kg	N,	P O ,	K O	ha )	grew	taller	and	developed	larger	ears	with	more	2 5 2

kernels	per	ear	and	heavier	1,000	seeds	which	resulted	 in	higher	grain	
yield.	However,	using	inorganic	fertilizer	alone	had	the	same	effect	on	ear	
length	 and	 number	 of	 kernels	 per	 ear	 of	 corn	 plants	 applied	 with	
combination	of	either	chicken	dung	or	vermicast	and	one-half	of	inorganic	
fertilizers.	On	the	other	hand,	plants	in	control	plots	and	those	amended	
with	vermicast	alone	showed	the	least	growth	responses.  	
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