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Abstract

A field experiment was conducted at the Researcinfed Federal College of Agriculture, Ishiagu, EpibState to
evaluate the influence of sole organo-minerals emmganic fertilizer and mixed forms on some seaddcsoil
physical properties and leaf nutrient compositibfilded pumpkin Telfairia Occidentalis Hook F). The treatments
(T, = Control; T, = 10 t/ha of rice-husk dustzE 10 t/ha rice husk ash;E 10 t/ha poultry droppings;sE 0.375
t/ha of NPK fertilizer 15:15:15; /= 5 t/ha of rice husk dust + 5 t/ha of poultrygling; T; = 5 t/ha of rice husk dust
+ 0.188 t/ha NPK 15: 15: 155F 5 t/ha poultry dropping + 5 t/ha of rice husk;a§ = 5 t/ha rice husk ash + 0.38
t/ha of NPK 15:15:15) were built into a randomizmdnplete block design (RCBD) with three replicatiobata on
soil physical properties and leaf nutrient composibf fluted pumpkin® were collected and subjdcte statistical
analysis using Genstat 3 7.2 Edition. The resuitained showed that soil bulk density was signifttareduced on
soils treated with different amendment combinatioh®rgano-minerals and inorganic fertilizer congghto the
control which received no application of amendmdtite soils total porosity, saturated hydraulic agstivity and
moisture content were improved when treated thegith different amendment combinations comparedhe
control .More so, the results equally revealed that treatsnapplication did statistically improve the leaftment
compositions.
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1. Introduction

Vegetable products are of importance in human timtriand they will continue to remain as primaryse of
energy, lipids and carbohydrates, including fibragerals and vitamins in developing countries (0y&980; Lima
et al., 2009). Telfairia occidentalis (fluted pumpkin), a member of Cucurbitaceous fanslyne of the commonly
consumed leafy and seed vegetables in Nigeria.dhiimportant leaf and seed vegetable indigerm8®titheastern
Nigeria, and found throughout the former forestegiaa from Sierra Leone to Angola and up to Ugamd&ast
African (Okoli, 1987). In the recent time, flutedmppkin had gained medicinal recognition. It hasnbéiscovered to
be blood purifiers (Aletort al., 2002) and could therefore be useful in the maemtee of good health most
especially among poor resource ruralities in deyiakp countries. In Nigeria, the herbal preparatbthe plant has
been employed in the treatment of anaemia, chifatigue and diabetes (Alada, 2000).

The leaf has a high nutritional, medicinal and stdal values being rich in protein (29 %), fat &8 and minerals
and vitamins (20 %) (Tindall 1986). The oil in theeds is non-drying and is useful in soap makimyiarcooking
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(Fashinaet al., 2002). The seed oil could also of be used for theeparation of margarine and pomade as well as
for use as carrier for drugs (Asiegbu, 1987). Msigebu (1987) reported that protein and oil contérihe seed are
30.1% and 47% respectively. The oily seeds alse I@station promoting properties and are widelystoned by
nursing mothers. The composition of the seed p&gl&dible portion is water 6.0g; energy 2280k| (643l);
protein 20.5gq; fat 45.0g; carbohydrate 23.5g; fib&g; calcium(Ca) 84mg and Phosphorus (P) 572legng.et al .,
1968). The seeds are high in essential amino &eidept lysine) and can be compared to soya beahwitd 95%
biological value. The fruit pulp has a protein @nttof about 1.0%. The main constituents of thel seleare oleic
acid (37%), steric and palmetic acid (both 21%) &noleic acid (15%) (FAO, 1988). Variation betwesamples
however is large.

Soil organic matter influence the degree of aggiegand aggregate stability and can reduce bufisitle increase
total porosity and hydraulic conductivity of heaglay soils (Anikwe, 2000). Variations in water nmetien and
available water capacity for different soils amehdeith organic wastes have been reported by (Mbagwa
Ekwealor, 1990). Leucaena biomass combined witherainfertilizer gave higher crop yields as compa®dole
use of mineral fertilizer or sole leucaena biom@&4sgendiet al., 1999).

Despite the nutritive values obtainable from flupdnpkin, it is a common observation that the dedsgfar exceed
the supply of fluted pumpkin as a vegetable crquilteng in scarcity which increases cost. Nigef@mers’ access
to fertilizer in vegetable growing season is lirditey fund (Agbede and Kalu 1995), Scarcity and tiggribution
are the major problems to the optimum productiorvedetables. It is therefore necessary to sourcdofmlly
available, cheap and environmental friendly malketizat can be used solely or integrated for vdgetproduction.
Organic materials have advantages of being envieomah friendly as reported by Yusoff (1992).

The study aimed at investigating the effect of slgano-minerals, inorganic fertilizer and theixtares on the soil
physical improvement and leaf nutrient compositibfiuted pumpkin.

2. Materialsand mathods
Experimental site:

The experiment was conducted in 2011 at the Resdaamm of Federal College of Agriculture, Ishiadine area
lies within latitude 05°56 ‘N and longitude 07°4litEthe Derived Savannah Zone of Southeastern Mig&he
mean annual rainfall for the area is 1350 mm, spfem April to October with average air temperatbeing 29 °C.
The underlying geological material is Shale formatwith sand intrusions locally classified as tiesu River’
group. The soil is hydromorphic and belongs todtder Ultisol. It has been classified as Typic Hapllt (FDALR,
1985). Using a composite sample from the top- (&G&0) soil region at the study site, the soil waarehterized
before land preparation.

The soil amendments comprised partially burnt rék-wastes (rice husk ash) and fresh rice-mill tgaqrice husk
dust) collected respectively from a rice-mill inthyswithin the vicinity of the study site. Othenscluded poultry
droppings sourced from Animal production departmeinthe Federal College of Agriculture, Ishiagu adBK

15:15:15.

Field study

The experiment was carried out in 2011 cropping@eaThe treatments were laid into randomized cetagblock
design (RCBD) with three replications. Nine treatseof single and their mixture as soil amendmeéentkiding the
control were used. The soil amendments were diffemanure sources and their mixtures, appliedfigrdnt rates
and these included:

T, = Control; T, = 10 t/ha of rice-husk dust;zE 10 t/ha rice husk ash,E 10 t/ha poultry droppings;s & 0.375
t/ha of NPK fertilizer 15:15:15; I= 5 t/ha of rice husk dust + 5 t/ha of poultryglng; T, = 5 t/ha of rice husk dust
+ 0.188 t/ha NPK 15: 15: 155F 5 t/ha poultry dropping + 5 t/ha of rice husk;a§ = 5 t/ha rice husk ash + 0.38
t/ha of NPK 15:15:15
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Field preparation, data collection and analyses

The experimental site was cleared, ploughed, hadoand made into seed beds. The treatments weratt into
the plots and incorporated into 0-5 cm soil depfobe planting except treatment 5 (NPK fertilizéfhe rice husk
dust and poultry dropping amendments were applitthe soil two weeks before planting, while thee thusk ash
was applied two days before plantifiRjanting of the test crop, fluted pumpkifelfairia) seeds were done one seed
per hole at the depth of 2.5 cm and planting degtaof 1 x 1 m apart.

Leaf analysis

Fluted pumpkin (Telfairia) vegetative samples wendlected from all the plots at"8week after planting and
subjected to chemical analysis to determine theirient composition. Leaf samples were oven drie6°C to
constant weight. Dried samples were ground andepatsough 2.00 mm sieve. The ash, crude fibre st
content and dry matter content were determineckasribed by AOAC (1990); while the Calcium, phospius and
vitamins were determined as described by Okaétlab (2002).

Soil sample collection and laboratory analyses

Soil samples (0-20 cm) were collected from différegpresentative locations with the aid of soil @ughe soil
samples were air-dried and sieved with 2 mm siexkrautine analyses done using the soil fractiess than 2 mm
for the determination of particle size distribution

Duplicate soil cores 5.4 cm diam. 6 cm long wasainld from 1-7 cm depth from each plot at the ehthe
research work.

The soil cores were used for determination of 8aik density (bd) which was obtained by the useare method
described by (Stolt, 1997). Total porosity (TP) vedmained from bulk density value with assumedigiardensity
(pd) value of 2.65 g cthas follows:

Tp =100 (1-bd/pd)
The same soil cores were also used to determinltbeving soil physical properties:

Saturated hydraulic conductivif)Ksat) which was determined by the constant heath@ameter technique (Klute
and Dirksen, 1986) as:

QL

CAT.H

Where;

Q is volume of water (cm3) that passed througloassectional area, A (cm2), T is time
elapsed (sec.), L is length of core (m), A is thess sectional area of the core (cm2) and H is

hydraulic head difference (cm) and Gravimetric s content was determined using the method destiby Obi
(2000).

Data analyses

Statistical analyses of data was performed uSEINSTAT 3 7.2 Edition. Significant treatment meansre
separated and compared using Least Significanefifice (LSD), and all inferences were made at ®2¥éld of
probability.

3. Results and discussion
Effects of soil amendments on soil properties

The results of bulk density, total porosity, satedahydraulic conductivity and moisture content evehown on
Table 2. There was a significant (p<0.05) reductiérbulk density in all amended plots comparedh® tontrol
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plots. The bulk density ranged from 1.073 to 1.4thwhe lowest value obtained from plots treatethv@ t/ha RHD
+ 5 t/ha PD. The results showed that integratediagijon of the organo-minerals and mineral fexgl significantly
reduced the soil bulk density than the sole aptitinaof these amendments. The lower bulk densitaiobd from
the treated plots can be as a result of the imgkged structure, hence increase in the soil grtian and improving
the sol porosity. More so, the decreased bulk tiensiuld equally be as result of increased micrioadivity. The
result is in line with the research findings of Hgalle and Palada (1990) and Mbagwu and Nnabud#&lj2tkpe
and Powell (2002) observed that low soil bulk dgnshhanced access to soil moisture and increageiém uptake
resulting in higher crop yield. The low soil budensity obtained was believed to have facilitatsat growth and
penetration thus leading to improved yield of ftlfgimpkin.

The sole and combined application of the organcenaits and inorganic fertilizer improved the sotlusture,
reduced compaction and increased soil porosity énémproving the level of soil water intake. Comghte the
control, all the treatments increased soil totalopity with the application of 5 t/ha RHA +5 t/h® Rjiving the
highest total porosity (56.13) while control receddthe lowest value of 46.8AVerner (1997) reported increase in
total porosity as a result of low bulk density. Thmver total porosity of the control brought abduy the
non-application of amendments conversely reducedate of water infiltration down the profile, Oglmn(2010).

The result indicated that all the treatments reddyi increased the saturated hydraulic conductieitgr the control.
The saturated hydraulic conductivity values ranfjeth 13.02 to 28.86 with the highest value (28.86fained from
plots treated with 5 t/ha RHD + 0.188 t/ha NPK.réase in saturated hydraulic conductivity couldatiebuted to
increased water infiltration due to soil pulveripatbrought about by the addition of soil amendmmehartens and
Frankenberger (1992) reported significant improvetmaf soil properties as a result of the additidnocganic
amendments to soil. Treatment 7 (5 t’/ha RHD + 011188 NPK) gave the highest value of hydraulic agiyity
when compared to other treatments.

The increased infiltration due to soil amendmen$® ancreased the water storage capacity of the ‘¥dien

compared to the control, all the treatments sigaiftly improved the moisture content of the soghieir except
treatmentd g= 5t/ha RHA + 5t/ha PD anfly = 5t/ha RHA + 0.38 t/ha NPK. The soil moisture e ranged from
61.11 to 70.53 with the highest value (70.53) otmdiat the application of 5t/ha RHD + 5t/ha PD. Téduced
moisture content in 5t/ha RHA + 5t/ha PD arngl= 5t/ha RHA + 0.38 t/ha NPK could be as a resfithe high

surface area of rice husk ash in combination wihlipy droppings and NPK. Treatment 6 (5 t/ha RHB tha)

gave the highest moisture content value of 70.58nmdompared with other treatments. This improvencentd

be due to increase in total porosity and low bukgity in rice husk dust treatment supplementet wiultry

droppings.

Effects of soil amendments on leaf nutrient composition

Proximate analysis dfelfairia leaves as affected by the soil amendments apglicéipresented in Tables 3 and 4.
The result (Table 3) showed that sole poultry diogg (PD) and NPK fertilizer significantly reductiee crude fibre
in fluted pumpkin. It was also recorded that thegnation of all the amendments (organic and inaigéertilizers)
statistically reduced crude fibre relative to tlmmirol. The result is in agreement with the remdrMakindeet al.
(2010) that the integration or combination of k@lad husk or poultry waste with NPK fertilizer sificantly
reduced crude fibre of amaranthus. More so, theltraffirms the findings of Nwitest al. (2012) that the sole and
combined application of rice husk duwstd rice husk dust with poultry droppings and NRKilizer significantly
reduced crude fibre of fluted pumpkin in a researchducted at the same location. However, inabdftyice husk
dust to significantly reduce the crude fibre over tontrol could be attributed to the fact thatieats in the organic
materialwhich could have boosted the protein content ofplaet are less easily available since the mateaiads
longer time to decomposed and organic nutrienteralized.

Generally, the soil amendments in sole form andt timixtures relatively increased the ash conterfitthe fluted
pumpkin leaves, except sole rice husk ash, whicmability to increase the ash content of the fplaaf might be
due to the ease with which the nutrients in the atemial were mineralized and leached.
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Table 3 equally indicated that amended plots rembrsignificant effect on the moisture, dry mattad aalcium
contents of fluted pumpkin leaves. Generally, thaliy and mineral element contents in the leaves stems of
fluted pumpkin were significantly improved with boapplication of sole inorganic and organic fezéilis and their
mixtures. This result equally agreed with the findings ofayi and Akanbi(2007), that the integration of
N-fertilizer and organic fertilizer; and their sadgplication relatively improved moisture, fibregude protein, dry
matter, fat and Ca contents of fluted pumpkin. Hswobtained from the result that the amendmentsndid
significantly increase phosphorous content of thiedl pumpkin leaves.

Effects of soil amendments on some vitamin composition of the fluted pumpkin

The result of Table (4) indicated that vitamin Cswagnificantly improved upon by both the sole admaants and their
integrations. It was also recorded that the highigatnin C content in fluted pumpkin leaf was obtd from sole poultry
dropping amendment with 18.60 mg/100g; while ricskhdust mixed with poultry dropping amendmentdgel the best
improvement on vitamin C content among the amendsnaixtures.

It was also obtained that Thiamine, Riboflavin awidcin were equally increased significantly by gwl amendments
including their mixtures.

Conclusion

Results from the study have indicated that theieatpbn of organo-minerals and inorganic fertilizertheir both sole and
mixtures can adequately improve soil physical prige and nutrient composition of fluted pumpkirneTstudy revealed
that the physical constraints of the study areddcbe ameliorated considerably with the applicabdisole and combined
application of organo-minerals and inorganic fize.

However, since poultry droppings (PD) may not becimavailable in large quantities required for aggiion by farmers

and NPK fertilizers are scarce and /or costly, faisrare by the results of this study advised toriegehusk dust (RHD)
and rice husk ash (RHA) that are so abound in tea @ith the integration of the PD or NPK. The o$¢hese cheap and
available wastes with little mixtures of PD or NRi¢ the poor resource farmers in the area regardefbad belt of

Southeastern Nigeria, will not only improve thel gobperties, but enhance vegetable nutrient coitiposon long term

basis.
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Table 1: Some properties of the topsoil (0-20cnipteeamendments

Soll property Walue
soil Texture

Clay (%) 187
st (M) 151
Total sand (%) 6.2
Textural class sandy loam
Bulle density 1.73
Total porosty 244
Lgoregate stabiity a6
Ilean weight diameter 0.1%
Hydraulic conductivity (Ksat) 237
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Table 2: Effects of Soil Amendments on Soil Projgsrt

Treatient ED Total P Ksat MC
(mg m?) (%o) (cm hrl) (%o)

Ty = Control 142 46 87 13.02 £3.63
Tz =10 ttha EHD 1.28 515 272 £8.52
T3 =10tha EHA 1.32 50.07 27.44 6476
T4=10tha FD 1.37 48.30 2277 £9.52
Tz =0375 tha NPE 126 54.47 27.85 £5.35
Ts =5 tha EHD

+ 5 ttha FD 1.073 5873 25.48 70.53
T7 =5 tha EHD

+ 0,188 tha NPE 1187 54.97 28.86 70.41
Tz =5 tha EHA

+5 ttha PD 1.223 56.13 23.54 £2.8
To =5 tha EHA

+ 0.38 ttha NPE 1.367 487 23.91 £1.11
Mean 1.278 52.19 24.45 66.29
LSD at0.05 0.024% s 322 2421

RHD = Rice Husk Dust, RHA = Rice Husk Ash, PD = Bgudropping, NPK = Nitrogen. Phosphorus. Potassiu
fertilizer (15:15:15).
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Table 3: Effects of soil amendments on leaf Nutrient composition

Moisture cont. Dry matter

Treatment Fibre Ash (MC) (DM Phosphorous  Calcium
Ty = control 1407 474 10.05 88.32 293 16537
Ty = 10t/ha RHD 1393 50 10,69 8973 483 186.30
T3 = 10t/ha RHA 1383 494 11.02 8917 530 181.27
T4 = 10t/ha PD 1141 569 11.15 89.24 501 17037
Tz =0.375 t/ha NPE 1265 599 11.07 2944 539 17820
Tg =5 t/ha RHD

+ 5 tfha PD 1237 498 10.95 89.25 495 180.47

Ty =5 t/ha RHD
+0.188 t/ha NPK 12.60  5.77 11.41 8911 532 189.37

Tg =5 t/ha RHA

+ 5 t/ha PD 12.88 547 10.74 89.76 495 178.60
Ty = 5 t/ha RIIA

+0.188 t/ha NPK 1273 574 1077 89.49 506 178.67
LSD at 0.05 0594 0173 0577 0.638 NS 7241

FHD =Rice Husk Dust, RHA = Rice Husk Ash, PD = Poultry dropping, NFE = Nitrogen phosphorus potassium

L3D =Least significant difference, NE = Mot significant
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Table 4: Effects of Soil Amendments on some Vitamin composition of the Fluted Pumpkin

Yitamin

Treatment C Thiamine Riboflavin Niacin
Ty = contral 12.63 0.037 0.020 0.40
Ty = 10t/ha RHD 14.17 0.047 0.047 0.48
T3 = 10t/ha RHA 15.13 0.057 0.027 0.47
Ty = 10t/ha PD 18.60 0.053 0.060 0.59
Tg =0.375 tha NPE 14.73 0.033 0.057 0.51
Tg =5 t/ha RHD

+ 5 t/ha FD 16.97 0.047 0.047 0.57
T; =5 t/ha RHD

+ 0.188t/ha NPE 15.43 0.043 0.053 047
Ty =5 t/ha RHA

+ 5 t/ha FD 16.07 0.040 0.063 0.51
To =5 t/ha RHA

+ 0.188t/ha NPE 14.53 0.047 0.060 049
LSD at 0.05 1.102 0.0088 0.00971 0.0425

RHD =Rice Husk Dust, RHA = Rice Husk Ash, FD = Poultry dropping, NPE = Nitrogen phosphorus potassium

LD =Least significant difference,
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Abstract

An 84-day feeding trial was employed to investigabeed leaves ofMoringa oleifera (MOR), Leucaena
leucocephala (LEU) and Gliricidia sepium (GLI) as supplements to cassava peels by 16 growing YAfastin
Dwarf goats, with a mixed concentrate (MC) of grdount cake and wheal offals (50:50) as the refersnpplement.
Feed intakes, weight gain, feed conversion (FCR)@notein efficiency ratios (PER) were monitoredud® protein
contents of the browse leaves were high and rafrged 21.64 to 28.86 % for GLI and LEU respectiveBry
matter intakes ranged from 3.55 to 4.12 % of bodyghts for animals on gliricidia leaf and mixed centrates
supplements respectively. MOR supplementation teguin an average weight gain of 20.83 g/animal/day
comparable (P<0.05) to the value of 21.43 g/anitagifor the MC supplementation. Feed and proteirewnewever
more efficiently utilized by animals on the MOR plgment, with FCR and PER values of 14.94 and Widich were
both significantly (P>0.05) lower than the corresging values of 16.54 and 2.74 for animals on ti& svdpplement.
The high potentials of MOR for replacing expensbancentrates as supplements to a wide array augcrop
residues, as represented by cassava peels, weonskeated by the results of this study.

Keywords. WAD goats, concentrate feeding, cassava peMiainga oleifera, Gliricidia sepium, Leucaena
leucocephala

1. Introduction

Livestock plays a very important role as an integeat of farming and rural life in developing cdties; providing
food and the critical cash reserve and income fanyrfarmers who grow crops essentially for subst#epurposes
(Preston & Leng1987). In the rural areas where nodghe resource-poor farmers in Africa live, goatay an
important socio-economic role (Anaedbal., 2009), and form an integral part of the cultdifal system of Nigeria’'s
peasantry (Ajala, 2004). Goats are multipurposenals producing meat, milk, skin and hairs (Frent®70).
However, out of these products, meat is the majonfin which goats are consumed in Nigeria (Alikeval., 2011).
Goat meat is widely accepted and consumed in Nigegcause there is no taboo against it (Peaco®6)1%he
demand for goat meat is very high especially iralrareas where it often commands higher markeeptian beef
(Odeyinka, 2000). The meat from goat is preferablehose from other animal species because oflatfir,
tenderness and palatability (Idiong & Orok, 2008)ey are indispensable in marriage and religices ((Gefuet al .,
1994) and are an insurance against crop failurégté@anan, 1980). In southern Nigeria, goats areaayeource of
family income and a good medium to establish frmiol or restore peace in a community (Idiong & Ud@®@l1).
The West African Dwarf (WAD) goat is a predomingnithdigenous breed found in southern Nigeria (Oullesgyj
2000).

Small ruminants suffer scarcity of feed supply gadture quality in the humid region of West Afriespecially
during the dry season when the natural vegetasoaofipoor nutritive value (Aye, 2007). Specificaligr goat
production in Nigeria, Ahamefule & Elendu (2010gidified feed shortage as a major constraint. Matangelands
produce the cheapest source of nutrients for geeid, for a greater part of the year, grasslandsiatosupply
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