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Abstract

Two field experiments were conducted at the Tegchimd Research Farm of the
University of Ibadan from 1995 through 1999 crogpseasons to evaluate the effect of
organic and inorganic fertilizers on the yield ofaire (Zea mays L.), melon (Citrullus
vulgaris L) and cassava (Manihot esculenta Cranti)e first experiment consisted of
organic (a mixture of domestic waste and cow dupgjied at 10 t h&), inorganic (150
kg N ha! supplied as urea (UR) and 50 kg P-has single super phosphate) and a
mixture of the organic and inorganic fertilizershél second experiment evaluated the
effect of two types of organic industrial wastelnp&ernel de-oiled cake (PKDOC) and
shea nut de-oiled cake (SNDOC) fortified with vasidevels of inorganic fertilizers
{Urea (UR) and Sokoto rock phosphate (SRP)} conparith NPK 15:15:15 on grain
yield. The highest mean maize grain yield (2.7&%)Hor 1995 and 1996 was obtained
from plots treated with a mixture of organic andnganic fertilizers. Plots treated with
organic and inorganic fertilizers combined and tboshat received organic fertilizer
alone, significantly (P< 0.05) outyielded the control. Combined applicat@norganic
and inorganic fertilizer resulted in a yield incig=a of 43 and 32% in 1995 and 1996,
respectively in melon seed compared with organitiliter application. However,
fertilizer types had no-significant effect on cassdresh tuber yield. The result of these
studies indicated that a mixture of organic andrgamic fertilizers could be more
beneficial to crops than the use of either pureanig or inorganic fertilizer under the
tropical soil condition.
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I ntroduction

The attainment of sustainable food security stiinains an uphil task in Nigeria as in
other African countries. Neither are human needseims of food demand satisfied nor
natural resources protected. Since 1960, per capiid production has been on the

decline (2% annually) relatve to population growthhich has been on the increase
(2.5% annually).
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With the increasing population and its associatedharaphic dynamism, the traditional
method of farming (shifting cultivation) which usdéd ensure adequate food supply with
reduced or minimal environmental hazards is no eongustainable. The fallow period
that serves as soil fertity restoration phase Heeen drastically reduced due to
population pressure on land. Between 1960 and 18860,capita arable land declined
from 0.29 to 0.05 hectare (Cleaver and Schreib@94)L

Consequently, to feed the rapidly increasing pdipuola aternative land use methods
have to be adopted. These include: expansion tfatetl areas which has resulted to
moving on to marginal lands (Matlon and Spencei84)9%nd intensification of cropping
with a view to reducing the need to cultivate nmadgland (MWangi, 1997). The latter is
the more favoured because in most part, land ieregly scarce (Binswanger, 1990).
Furthermore, 30% of the useable land area is dedré@leaver and Schreiber, 1994).

Soll fertiity maintenance under intensive cropplmas been a major challenge that is stil
elusive. This has been attributed to the inhereaiure of Nigerian sois and other
environmental related constraints. An attempt torexd the problems associated with the
soil fertiity with external input ke mineral fdzer alone has proved abortive (Agboola
and Fayemi, 1972). The low nutrient holding poténiif the clay mineral makes the soil
susceptible to nutrient imbalance and acidificatiogpon the continuous addition of
inorganic fertiizer more especially in the humdrest area. In few of the areas where
this does not occur, procurement of the input itegexpensive to the farmers, majority
of who operates on a smal-scale basis. There ®stive correlation between soil
organic matter (SOM) level and plant utiization agplied inorganic nutrients (Agboola,
1991, IFA and FAO, 2000) and an improved soil majsproperties over a long period
of cultivation (Hera, 1993) which involve biolodicarocesses. This understanding has
caled for investigations into plant nutrients aswil fertiity management options that are
adapted to site characteristics and to localylablai resources-integrated plant nutrient
management systems. This soil fertiity managemeystem pays attention to the
interaction between organic and inorganic plantriemis in crop production more
especialy in the low input cropping systems (Het896). Reports on the response of
crops to continued application of organic and iaoig fertiizer in Nigeria (Agboola and
Obi, 1977, Agboola, 1987) and other parts of tbpits has been promising (Isherwood,
1998). However, there is the need to widen the esaofpour knowledge on the use of
industrial organic waste, anmal and domestic waiste combination with inorganic
fertiizer in the production of some common aratideps. Consequently, these trials were
intiated to assess: (i) the effect of combined liegion of animal and domestic wastes
and inorganic fertiizers on the yield of some eswd common arable crops of
southwestern Nigeria. (i) the potentials of some add P fortified industrial organic
wastes as sources of plant nutrient (fertilizer).

M aterials and M ethods

Site description
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Two field experiments were conducted at the Tegchind Research Farm University of
Ibadan during 1995 through 1999 cropping seasdralahn lies on Latitude®730 N and
Longitude 3 54E with annual rainfall ranging from 1000 to 1600mifhe rainfall
pattern is often bimodal, with a long (April to yjubnd a short (August to October) rainy
seasons separated by a short period of drynessignsA The mean monthly temperature
ranges between 21.3 and 3@ and the relative humidity is often over 80% oa th
average.

The soil of the experimental site is Egbeda sdi@sic tropduali- USDA soil taxonomy
or Ferric LuvisorFAO/UNESCO). The soil is basigabrmed in-situ on biotic gneiss

and greyish in the top 10 cm, changing brownisht wiepth (Smyth and Montgomery,
1962). The textural analysis showed that it cost&00g kg sand, 80g k¢ sit and 120

g kgt clay at 0-15 cm depth. The pH is 5.7, with orgahiof 11.8 g kg, total N of 1.70

g kg?, available P of 1.46 mg Kgand CEC of 4.92 Cmolkyg

The site was first cleared from forest in 1950 asdd as paddock. It was later planted to
elephant grass and grazed for 2-3 years. Since itheas been under intensive arable
crops (cassava, maize and legumes) cultivation. féttlizer was applied to the site
during the previous cultivation. The major vegetatiat the commencement of the
experiment was mainlyEuphorbia heterophylla Panicum maximumand Mucuna
mucunoides

Experiment 1

The first experiment was conducted during 1995 2966 cropping seasons to determine
the infuence of organic and inorganic fertiizexed their mixtures on the performance of
maize, melon and cassava intercrop. The treatmemisisted of (i) organic fertiizer
(equal mixture of domestic waste and cow dung egpht 10 t hd), (i) inorganic
fertiizer (150 kg N ha supplied as urea and 50 kg P'has single super phosphate (ssp))
based on pre-cropping soil test value, (i) a unxtof organic and inorganic fertiizers (5
t hal of domestic waste and cow dung mixed with 75 kga¥ as urea and 25kg P-has
ssp, and (iv) the control (no fertiizer). The treamints were laid out in a randomized
complete block design (RCBD) with three replicatioEach experimental unit measured
15 x 10 m with 1m alley between respective uniise Test crops were Cassava (TMS
30572) was planted at a spacing of 1 x 1 m spaomge (TZE. Comp. 311) at a
spacing of 100 x 50 cm and two plants per hillevhnelon was planted at a spacing of
100 x 100 cm in the intercrop. Regular weedingsewearried out up to the harvesting of
maize and melon after which cassava formed adegaaapy to suppress the weeds.

Experiment 2

The second experiment was conducted during 19981888 cropping seasons. It had
two types of organic industrial wastes: Paim kededied cake (PKDOC) and shea nut
deoied cake (SNDOC) as the base organic fertizach of the PKDOC and SNDOC
was fortified with urea and sokoto rock phosph&@®&K) at various ratios of 54:1; 7:2:1;
8:1:1 and 10:0:.0 of either of the industrial wasteea: SRP, respectively. The checks
were NPK 15:15:15 at 350 kg -habased on soil test results and the no fertiidetsp
gving 10 treatment combinations. The treatmentsewaid-out in a RCBD with three
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replicates. Each experimental unit measured 15 xniQwith 1 m aley in between

respective treatment plots. Maize (TZE. Comp. 344% sown at a spacing of 75 x 25 cm
in May of each year. Two weedings were carried atuB and 7 weeks after sowing
(WAS).

Data collection and analysis

Pre-planting composite surface (0-15) soil samplese taken for the two experiments
and later buked. The samples were air-dried argsquhthrough 2 mm sieve for routine
soil analysis (pH, organic C, N, P, exch. Cation &, Mg, Na) and particle size analysis
(NTA, 1982). Yield data were collected for eactom at harvest. A total of 20 plants
each of cassava, maize and melon were harvestedtti® middle row of each treatment
for yield determination.

All the data were subjected to analysis of variamsgg Statistical Analysis Systems
(SAS) using general linear model (PROC GLM) (SASt.IN1998). Mean differences
were separated among treatments using Duncan'dpkluiRange Test (DMRT) at 5%.

Results

Experiment 1 - Effect of fertilizer types on craogd/

Maize grain and melon seed yields increased sanify (p < 0.05) with the application
of inorganic and a mixture of organic and inorgaediizers. However, these fertiizers
did not show any significant effect on cassavahfreder yield. (Table 1).

Maize grain yield from the inorganic fertiizer 01%g N ha! and 50 kg P h§ treated
plots and those from the organic and inorganidiZers combined (5 t h& domestic
waste and cow dung mixed with 75 kg N-thand 25 kg P h& did not differ
significantly. However, the average grain yield ftihe two-year trial showed that
combined application of organic and inorganic lisxts resutted in approximately 7%
higher grain yield relative to the application abriganic fertiizer alone. Yields from all
the treatments were significantly (p < 0.05) higtiegan what was obtained from control
plot in 1995. In 1996, only yield from plots treatevith inorganic fertiizer and those of
the organic and inorganic fertiizers combined igmtly (P<0.05) outyielded the
control by 68 and 71%, respectively (Table 1).

Significant (P< 0.05) higher melon seed yield (0.30 and 0.34 -t, haspectively) were
obtained from plots treated with a combination afjamic and inorganic fertiizers
compared with those recorded from organic fertiiaed no-fertiizer treatments in 1995
and 1996, respectively. Average yield for the twearg showed that seeds from plots
treated with combined organic and inorganic festi combined out-yielded those of the
inorganic fertilizer by 18%, although they did miiffer significantly.

Effects of fertiizer types on cassava fresh tulieids were not significant for the two

years of the trial. However, higher yields of 22& 21.8 t hd were recorded from plots
that received organic and a combination of orgamd inorganic fertiizers, respectively
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in 1995. In 1996, organic fertiizer treated platst-yielded inorganic fertiizer, organic +
inorganic fertilizer and the control plots by 26, dnd 32%, respectively.

Experiment 2 - Effect of organic industrial wastetification on maize yield

All the fortified organic industrial waste signdiotly (p < 0.05) increased maize grain
yield irrespective of the fortification ratio (TabR). PKDOC fortified with urea and SRP
at the ratio of 5:4:1 gave the highest maize griekd of 2.63 and 2.68 t Hain 1998 and
1999, respectively. These yields were significaiidc0.05) higher than those obtained
from maize crops that received either PKDOC or SNID®rtified with urea and SRP at
the ratios of 8:1:1 and 1:.0.0 and the control rewpdy. Although maize crops that
received either PKDOC or SNDOC fortified with uread SRP at the ratio of 5:4:1 out-
yielded the NPK 15:15:15 treated plants, the ydiierences were not significant. The
application of 100% organic industrial waste (SNDQgave the lowest yield of 1.86 and
1.20 t hal in 1998 and 1999, respectively, among the fartlizplots.

Discussion

The impressive maize yield recorded from the foatibn of the organic industrial wastes
(PKDOC and SNDOC) with mineral fertiizers (ureadaBRP) could be ascribed to the
multifaceted role of such fertiizer combinatior&harah and Bah (1997) recorded similar
observation when rock phosphate fertiizer wasiegmh combination with organic manure.

Some investigations carried out in some West Afristates (Nigeria and Ghana) by
International Fertiizer Development Centre (IFDLQ94). Results showed that combined
application of mineral fertlizer and farmyard memualleviated soil fertiity constraints

associated with Al and Mn toxicity and consequestizanced the yield of milet for over ten
years.

The result of this study showed higher maize g melon seed vyield with the

application of a fertiizer mixture of organic armabrganic fertiizers compared to other
treatments. This agrees with the observation ohH&B096), who reported that mixing of
inorganic fertiizer with organic materials ensurbdtter fertiizer use efficiency. The 7%
higher maize grain yield (2 years average) recorfileth the combined application of

organic and inorganic fertiizers relative to thod@t received inorganic fertiizer alone
could be attributed to muliple functions. Juma 94pP reported that the efficacy of
organic and inorganic mixed fertiizers over mihe organic fertiizer lies on the

abiity of the organic materials in the mixture t®mporarily inhibit and hold nutrients in

transient condition via microbial activites. Thensures that the swift release of mineral
nutrients of the mineral fertlizer and losses @i@mized.

The highest maize yield recorded from the applicatof mineral fertiizer in the first
year experiment may be as a result of quick nitmetease pattern of the fertilizer.
However, the inorganic fertiizer did not out-yielthe combined application of organic
and inorganic fertiizer in the second year. THiservation buttressed the reports of Parr
et al (1990) and Rodales (1995) that the use of in@rgiemtiizer alone could not
guarantee a long time sustainable crop vyield. Tabiity of 100% organic fertiizer
application to comparatively improve maize graieldyi significantly could be linked to



its slow nutrient release pattern (Titloye, 1982)d low qualty in terms of nutrient
content (Yates and Kiss, 1992).

The non-significant effect of various fertiizerpgs on the yield of cassava could be
attributed to the inherent abilty of cassava tafquen well even in low nutrient status

soils relative to other crops (Juo, 1985) and latkassava tuber yield's response to the
application of nitrogen. The higher tuber yield adetd from the organic fertiizer treated

plots could be ascribed to the slow nutrient relepattern of the fertiizer, which may

have coincided with and favoured the later stagbe(t enlargement and filing) of the

cassava growth.

The consistently higher yield recorded in this gtwdth the application of organic and
inorganic fertiizer mixture has demonstrated tifextiity problem of tropical soil could
be reduced through the combined use of a mixture@rginic and inorganic fertiizers.
The ability of the fortified organic industrial was to give higher maize yield than NPK
15:15:15 applied at simiar rates has demonstrdited such organic wastes could be
economically disposed and used as fertiizer, andsd doing both environmental hazards
and the fertility problems of tropical soils coulde reduced.
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Table 1: Effect of organic and inorganic fertilizers and their mixture on maize,
melon seed and cassava fresh tuber yield (t ha1)

Fertilizer type M aize grain yield M elon seed Cassava fresh tuber
yield yield

199 199¢ 199¢ 199¢ 199 199¢
Organic 2.2¢ 1.5¢ 0.1% 0.2t 23.8( 21.8(
Inorganic 2.8¢ 2.5¢ 0.2¢ 0.2¢ 20.9( 17.4
Inorganic + organic 2.7z 2.8 0.3( 0.3¢ 21.3( 18.4(
No. fertiizer 1.2C 0.82 0.1: 0.11 20.3( 14.4(
LSD (0.05 0.8t 1.2¢ 0.11 0.0¢ Ns Ns

Organic = 10thd cow dung + domestic waste

Inorganic = 150kg N + 50kg P fa

Inorganic + Organic (5tHacow dung + domestic waste mixed with 75kg N arkh25 hat
No fertiizer = Control

Ns = Not significant.

Table 2: Effect of fortified PK DOC and SNDOC on maize grain yield (t ha?l)
Type of organic industrie  Level (ratio) of Mean maize grain yield (t )
waste and fortifiers fortification (%) 199¢ 199¢
*PKDOCK + Urea + 50+40 +1 2.63¢ 2.68¢
SRP** 70 + 20 +1 2.50¢ 2.5/
80+10 +1 2.40t 2.32al
100 + 0 + 1 2.21k 2.26k
**SNDOC + Urea+ SRl 50+40 +1 2.50¢ 2.49¢
70+20 +1 2.43¢ 2.35¢
80+10 +1 2.15t 2.30t
100 + 0 +1 1.86h« 1.20bx
NPK 15:15:1 2.40¢ 2.33¢
Control (No. fertilizer 0+0+( 1.05¢ 0.96¢

Means followed by the same letter(s) in the sanh@goare not significantly
different at R 0.05 (DMRT).

*PKDOC = Palm kernel deoiled cake

*»*SRP = Sokoto rock phosphate
*»**SNDOC = Shear-nut deoiled cake
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