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Abstract: A trial was conducted in a 7-year old citrus orchard of the National Horticultural Research Institute,
Nigeria, to investigate the effect of different levels of organo-mineral fertilizers as it affect the economic returns
of sweet orange (Citrus sinensis L. Osbeck var. Agege 1). The treatments consisted of: (1). 10 tha  Poultry1

manure (PM), (2). 15 t ha  PM, (3) 20 t ha-1 PM, (4). 0.45 t ha NPK, (5) 10 t ha  PM+ 0.2 t ha  NPK, (6) 151 1 1 1

t ha  PM+0.15 t ha  NPK, (7) No fertilizer (control). These were applied in two split-doses for two years.1 1

Results indicated that fertilized trees were significantly different in tree height, canopy spread, canopy volume,
stem girth and fruit yield. Trees treated with 15t/ha PM gave the highest fruit yield and gross margin throughout
the periods of investigation.
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INTRODUCTION However, the rising cost of chemical fertilizer has further

The key to renewed growth in the agricultural sector through organic materials. Such observations across the
and hence to economic growth and poverty reduction is globe have led to development of farming systems where
rapid technological change in food production and input of chemical fertilizers have either been minimized or
preservation [1]. Also, the use of improved farm inputs avoided.
such as chemical fertilizers, pesticides, improved seeds The application of organic wastes combined with or
and farm machinery has been associated with a without mineral fertilizer to soil is considered as a good
substantial increase in agricultural growth. It induces a management practices in any agricultural production
productivity increase, which in turn facilitates a rise in system because it improves, plant quality and soil fertility
farmers’ income and overall economic growth [2]. The [9]. According to Lombin et al. [10], complementary use
adverse food situation in Nigeria about three decades ago of organic and inorganic fertilizers hold the key to
was brought about by the poor technology of traditional sustainable agricultural productivity and has proved a
agriculture, which also weighed against attempts to sound fertility management strategy in many countries of
increase food production [3, 4]. the world and apart from enhancing crop yield, the

Furthermore, there has not been a significant practice has a greater beneficial residual that can be
improvement in the food situation in spite of several derived from the use of either inorganic fertilizer or
breakthroughs  in the area of improved farm inputs [5]. organic manure when applied alone.
The reason has been attributed to low demand for and Although, several studies abound on the combined
consumption of improved inputs in most developing effect of organic and inorganic fertilizers on crops such as
countries and particularly in Nigeria [4]. Most small-scale maize [11, 12], cocoyam [13], yam [14], cucumber [9] and
farmers still rely on crude inputs, land and human labour sesame [15], however, information on the combined effect
with less use of chemical fertilizers and improved varieties of organic manure (particularly poultry manure) and
of crops [1, 6]. inorganic  fertilizers  on  citrus  growth and yield is

According to Alasiri and Odeleye [7], fertilizer lacking. This study therefore seeks to examine the cost-
application is a necessary condition for good yield of crop effectiveness of the use of organic-based fertilizers, as
in Nigeria due to inherent low status of the soil. Ayodele well as determine the optimum rate of poultry manure
[8] stated that the use of fertilizer is reported to be (PM), inorganic and organo-mineral fertilizer in citrus
responsible for over 50 percent yield increase in crops. production.

focused attention on the cycling of plant nutrients
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MATERIALS AND METHODS Data were analyzed statically using Statistical

Treatments were superimposed on 7-year old sweet Duncan Multiple Range Test (DMRT) at 5% probability
orange trees, Agege 1 variety budded on Cleopatra level. Marginal analysis was also carried out to determine
mandarin rootstocks. The trees were planted 7mx7m apart the optimum level and cost-effectiveness of the fertilizers
from one another, per-treatment soil samples were used.
collected and analyzed in the laboratory before the
application of treatments. The treatments imposed are as RESULTS AND DISCUSSION
follows:

10 t ha  Poultry manure (PM) in 2006 indicated that the pH of the soil was slightly acidic1

15 t ha  PM (5.97) the soil nitrogen (0.07%) was below critical level of1

20 t ha  PM 0.25% recommended for citrus. The phosphorus (P) 3.591

0.45 t ha  NPK (15-15-15) mg kg  and potassium (k) 0.14 cmo1 kg  were lower than1

10 t ha  PM + 0.2 t ha  NPK 13 mg kg  and 0.34 cmol kg  P and K recommended for1 1

15 t ha  PM + 0.15 t ha  NPK citrus, respectively (Table 2). For plant samples, the result1 1

Control – No fertilizer of the analyses indicated optimum nutrient content in the

The  fertilizers  were  applied  in  two split doses at which was lower than the 1.7% recommended for citrus.
six-month intervals starting from September, 2006. Three The post-treatment chemical parameters of the
candidate  trees were considered per treatment/plot. experimental soil (6 months after fertilizer application)
These were replicated three times. The nutrient indicated general increase in soil nutrient content as
composition of the fertilizers applied is shown in Table 1. compared to the initial soil parameters taken. Poultry
Data were collected on tree height, canopy spread manure (PM) applied as organic source of nutrient had
(calculated as V= 0.54 HD ) and stem girth (above and 2.38% N, 0.17% P, 2.36% K, 1.71% Ca and 0.39% Mg, an2

below bud onion) before and after imposition of indication that it was rich in nutrient.
treatments at 3 months interval. Total number of fruit
harvested from each tree was weighed and added together Growth Parameters: Table 3 shows results of the
at the end of each year. Costs of fertilizer used, labour and influence of different levels of organic-based fertilizer on
other variable inputs were taken into consideration. The Agege 1, Sweet Orange variety twenty-four months after
sale of fruit was at N30 per kilogramme. fertilizer  application  (24MAF).  All  the  treatments  were

Analyses software (SAS). Means were separated using

Pre-Treatment Analysis: The pre-treatment soil analysis

1 1

1 1

pre-treatment citrus leaf samples except for K (0.85%)

Table 1: Fertilizer treatments per tree

Treatment N (Kg) P (Kg) K (Kg)

0.45 t ha  NPK 1.18 1.18 1.181

10 t ha  PM 1.76 0.13 1.741

10 t ha  PM + 0.2 t ha  NPK 2.35 0.18 2.311 1

15 t ha  PM 2.64 0.20 2.611

15 t ha  PM + 0.15 t ha  NPK 3.03 0.38 3.001 1

20 t ha  PM 3.52 0.26 3.481

Table 2: Pre and post–treatment soil nutrient contents of the experimental plots after 12 months from fertilizer application

Treatment pH (H 0) OC (%) N (%) P (mg kg ) K (mg kg ) Ca (cmol kg ) Mg (cmol kg ) CEC2
1 1 1 1

Initial (Pre-treatment) 5.97 0.28 0.07  3.59 0.34 1.87 0.49 2.63
0.45 t ha  NPK 5.83 0.57 0.19 14.38 0.30 2.08 1.32 4.121

10 t ha  PM 6.53 0.98 0.26 10.67 0.27 2.17 1.23 4.471

10 t ha  PM + 0.2 t ha  NPK 6.82 0.93 0.28  9.07 0.26 2.16 1.28 4.241 1

15 t ha  PM 6.78 1.09 0.29  8.70 0.18 2.27 1.36 3.871

15 t ha  PM + 0.15 t ha  NPK 6.81 1.06 0.25 10.58 0.19 2.19 1.23 3.941 1

20 t ha 6.68 0.98 0.33 11.78 0.26 2.64 1.65 3.801

No fertilizer 6.35 0.73 0.17  8.03 0.20 1.78 1.04 2.30
SE ± 0.22 0.16 0.03  2.35 0.06 0.16 0.16 0.32
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Table 3: Effect of different levels of organic based fertilizers on growth of sweet orange trees after 24 months from fertilizer application

Treatment TH (m) CS (m) CV (m ) SGab (cm) SGblw (cm)3

0.45 t ha  NPK 4.01ab 4.40b 45.70c 44.4b 46.4b1

10 t ha  PM 3.57a 4.21b 42.90c 44.4b 45.9b1

10 t ha  PM+0.2 t ha  NPK 3.97b 4.57ab 47.10bc 46.6a 50.9a1 1

15 t ha  PM 4.96a 5.27a 71.60a 49.1a 52.1a1

15 t ha  PM+0.15 t ha  NPK 4.90a 4.37a 57.90c 48.6a 50.7a1 1

20 t ha  PM 3.82a 4.51b 41.70c 45.1ab 48.7ab1

Control (No fertilizer) 3.70b 4.08b 41.50c 40.8b 45.6b

Means followed by the same letters are not significantly different at p<0.05 TH = Tree height; CS= canopy spread; CV = Canopy volume; SGab = stem girth
above and SG below = stem girth below.

Table 4: Effects of different levels of organic-based fertilizer on fruits yield

Yield (t/ha)
----------------------------------------------------------------------------------------------------------------------

Treatment 2006 2007 2008

0.45 t ha  NPK 19.6b 23.13b 25.8c1

10 t ha  PM. 24.4ab 25.54a 30.7b1

10 t ha  PM+0.2 t ha  NPK 22.7a 26.37a 34.6a1 1

15 t ha  PM 24.8a 28.40a 37.2a1

15 t ha  PM+0.15 t ha  NPK 23.5a 21.49c 35.8a1 1

20 t ha  PM 20.7b 24.06ab 33.5b1

No fertilizer 9.8c 11.79d 18.3d

Means followed by the same letters are not significantly different at p<0.05

Table 5: Cost effectiveness of the use of organic based fertilizers on sweet orange trees

10 t ha  PM+ 15 t ha  PM+ Control (no fertilizer)1 1

Cost and returns 0.45 t ha  NPK 10 t ha  PM 0.2 t ha  NPK 15 t ha  PM 0.15 t ha  NPK 20 t ha  PM Gross revenue1 1 1 1 1 1

(Fruit Yield)
2006 588,000 642,000 681,000 744,000 705,000 621,000 294,000
2007 693,900 766,200 791,100 852,000 644,700 721,800 353,700
2008 744,000 921,000 1,038,000 1,116,000 1,074,000 1,005,000 549,000

Variable cost:
Cost of fertilizer 27,000 150,000 162,000 225,000 234,000 300,000 -
Wheel barrow 45,000 45,000 45,000 45,000 45,000 45,000 -
Plastic bowls 3,000 3,000 3,000 3,000 3,000 3,000 3,000
Shovels 6,000 6,000 6,000 6,000 6,000 6,000 -

Labour:
Fertilizer application 16,190.48 16,190.48 16,190.48 16,190.48 16,190.48 16,190.48
Slashing 15,000,00 15,000,00 15,000,00 15,000,00 15,000,00 15,000,00 15,000,00
Ring weeding 48,571,43 48,571,43 48,571,43 48,571,43 48,571,43 48,571,43 48,571,43

Total 160,761.91 283,761.91 295,761.91 358,761.91 367,761.91 433,761.91 63,571.43

Gross margin:
2006 427,238.09 358,238.09 385,238.09 385,238.09 337,238.09 187,238.09 230,428.57
2007 533, 138.09 482,438.09 495,338.09 493,238.09 276,938.09 288,038.09 290,128.57
2008 613,238.09 637,238.09 742,238.09 757,238.09 706,238.09 571,238.09 485,428.57

significantly  higher  than  the  control  in   tree  height gave the lowest TH (3.70m). The highest (5.27m) canopy
(TH) with the exception of 0.45 t ha  NPK and 10 t ha spread (CS) 24 MAF was obtained from treatment 15 t1 1

PM  +  0.2  t  ha   NPK.  This  implied  that  applied ha  PM followed by treatment 15t ha  PM + 0.15 t ha1

fertilizer  positively  influenced  the  height  of  sweet NPK  while  the  least  (4.08m)  was  from   the  control.
orange trees. However, 15 t ha PM gave the highest TH This implied that poultry manure at the rate of 15tha1

(4.96m) followed by 15 t ha  PM + 0.15 t ha  NPK significantly influenced the canopy spread of the orange1 1

(4.90m),  while   the  control  (no  fertilizer)  application trees.

1 1 1

1



World J. Agric. Sci., 7 (4): 425-429, 2011

428

Also, Table 3 revealed that 24MAF trees treated with application 10 t ha  PM + 0.2tha  NPK greatly competed
15tha PM significantly (P<0.05) produced higher with those from 15 t ha- PM. This implied that the use of1

canopy volume (71.60m ) compared to other treatments, the mixture of 10 t ha  PM and 0.2 t ha  NPK would also3

while the least (4.50m ) was from the control. Trees treated give as good result as that of 15 t ha  PM.3

with 15 t ha  PM had the highest stem girth above and1

below bud onion (49.1 cm and 52.1cm, respectively) CONCLUSION
24MAF. This is closely followed by those treated with
15tha  PM + 0.15tha  NPK which had 48.6cm and In terms of growth characteristics, poultry manure1 1

50.7cm stem girths above and below bud union (PM) at the rate of 15 t ha  or a combination of 15 t ha
respectively while, the least (40.8cm) was from the control. PM + 0.15 t ha  NPK gave the best results. This is also
The implication of this result is that the use of organic the situation in the case of yield over the periods of
manure influences the growth characteristics of citrus investigation. However, since farmers are more concerned
trees. with the profitability and cost effectiveness of any

Fruit  Yield:  Results  revealed  that  trees  that  received and 0.2 t ha  NPK should be recommended to farmers
15 t ha  PM gave the highest fruit yield of 24.8 t ha  to based on findings from this study. Recommendations1 1

37.2 t ha  between 2006 and 2008 (Table 4). These yields include intensification of effort by extension workers to1

were significantly higher (at P<0.05) than that from the convince farmers of the advantage of using organic-based
control which gave fruit yield of 9.8 t ha  to 18.3 t ha fertilizers. Also, organic fertilizers should be made readily1 1

(Table4) for the same period of investigation meaning that available to farmers at affordable prices.
poultry manure has the tendency to boost fruit yield of
citrus. Furthermore, it could be observed from Table 4 that
all through the period of investigation, a rise in the rate of REFERENCES
fertilizer applied resulted in a higher yield up till 15 t ha 1

PM rate after which the later began to decrease. This 1. Green, D.A.G. and D.H. Ng’ong’ola, 1993. Factors
implied a diminishing marginal rate of return from any rate affecting fertilizer adoption in less developed
beyond 15 t ha  PM. countries: An application of multivariate logistic1

Gross Margin Analysis: From Table 5, it could be 44(1): 611-625.
observed that the highest revenue was generated with 2. Aja, O.L. and A.L. Okorie, 1984. Recent experience in
application of 15 t ha  PM fertilizer in 2006, 2007 and 2008 farm  input   supply  distribution   in  Nigeria, in1

(N744,000 ha , N852,000 ha  and N1,116,000 ha , David, J.P and Idachaba, F.S (eds.). Crop marketing1 1 1

respectively) while, the lowest (N294,000 ha , N353,700 and input distribution in Nigeria, FACU, Ibadan,1

ha  and N549,000 ha ) as expected was from the control Nigeria, pp: 110-125.1 1

in 2006, 2007 and 2008, respectively. Although, more cost 3. Ogunfowora, O., S.M. Essang and S.O. Olajide, 1975.
was  incurred  in  the  use  of  fertilizers   yet,   most of Resource productivity in traditional agriculture: A
their gross margin value far exceeded that of the control case of four agricultural divisions in Kwara state J.
(no fertilizer). This was as a result of the additional cost of Rural Economics and Development, 9(1): 119-131.
inputs and labour attached to the use of fertilizers. 4. Orlu, J.I., 1992. Analysis of farmers demand for

However, results showed that for the first 2 years modern input in upland areas of Rivers State, PhD
(that is, 2006 and 2007) of study, the gross margins Thesis, University of Nigeria, Nsukka.
obtained from the use of 0.45tha  NPK (N427,238.09 ha 5. Kormawa, P.M., V.O. Okoruwa, A.O. Adejobi and1 1

and N533,138.09 ha ,respectively) were highest A.O. Ayanwale, 2004. Profitability and determination1

compared to all the organic-based fertilizers and this could of fertilizer usage by crop farmers in the drier
be as a result of the high cost of purchasing Savannah zone  of  Nigeria.  Nigerian  J.  Agri.  Sci.,
organic–based fertilizers. This revealed that organic based 38: 145-153.
fertilizers are more expensive than sole inorganic 6. Brossier, J., 1991. Agric technology: the priorities for
fertilizers. It was only in the third year (2008) that the Sub-Sahara Africa and some argument in debate. In
highest gross margin (N757,238.09 ha ) for 15tha  PM Suzanne, G. and Anderson, J.R (eds). Proceedings of1 1

fertilizer while, the lowest (N485,428.57 ha ) was from the a Workshop on Research Issues, World Bank1

control. Still in table 5, results obtained from fertilizer Discussion paper, pp: 97-99.

1 1

1

1 1

1

1 1

1

technology, 15 t ha  PM and a mixture of 10 t ha  PM1 1

1

analysis    in     Malawi.     J.     Agri.   Economics,



World J. Agric. Sci., 7 (4): 425-429, 2011

429

7. Alasiri, K.O. and O.M.O. Odeleye, 2005. Yield 12. Maobe, S.N., L.S.M. Akundabweni, M.W.K. Mburu,
response of Tomato to NPK fertilization. Nigerian J. J.K.  Ndufa,    J.G.    Mureithi,    C.K.K.   Gachene,
Horticultural Sci., 5(1): 28-33. F.W. Makini and J.J. Okello, 2010. Effect of Mucuna

8. Ayodele,    O.J.,     1993.    Further     yield   response green manure and inorganic fertilizer, urea nitrogen
of     Tomato     (Lycopersicon      esculentum) sources and application rates on harvest index of
fertilizer application. Research Bulletin No. 16, maize (Zea mays L.). World J. Agri. Sci., 6(5): 532-539.
National Horticultural Research Institute, Ibadan 13. Osundare, B., 2004a. Effects of fertilizer types and
Nigeria. varying population on the performance of cocoyam.

9. Mahmoud,   E.,    N.    Abd    El-Kader,    P.   Robin, Moor J. Agric. Res., 5(1): 7-12.
N. Akkal-Corfini and L. Abd El-Rahman, 2009. Effects 14. Agbede,  T.M.,    T.O.    Oladitan,    S.A.   Alagha,
of different organic and inorganic fertilizers on A.O. Ojomo and M.O. Ale, 2010. Comparative
cucumber yield and some soil properties. World J. evaluation of poultry manure and NPK fertilizer on
Agricultural Sci., 5(4): 488-414. soil  physical  and  chemical   properties,   leaf

10. Lombin, L.G., J.A. Adepetu and A.K. Ayotade, 1991. nutrient concentrations, growth and yield of yam
Organic fertilizer in the Nigerian Agriculture. FPDD. (Dioscorea rotundata Poir) in southwestern Nigeria.
Abuja, pp: 146-162. World J. Agri. Sci., 6(5): 540-546.

11. Mbah, C.N. and E.U. Onweremadu, 2009. Effect of 15. Haruna, I.M., L. Aliyu, O.O. Olufajo and E.C. Odion,
organic and mineral fertilizer inputs on soil and maize 2011. Growth of sesame (Sesamum indicum L.) as
grain yield in an acid ultisol in Abakaliki-South influenced by poultry manure, nitrogen and
Eastern Nigeria.  American-Eurasian  J.  Agronomy, phosphorus in Samaru, Nigeria. American-Eurasian J.
2(1): 07-12. Agric. & Environ. Sci., 10(4): 561-568.


