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ABSTRACT 

This study was conducted to investigate the effects of NPK 15:15:15 fertilizer replacement combinations 

with poultry manure on cassava/groundnut/sorghum intercrop at the Imo State Polytechnic Umuagwuo 

Teaching and Research farm Owerri, South east Nigeria. The experiment was laid out using a Randomized 

Complete Block Design (RCBD) with four replications. The treatment combinations are: NPK 15:15:15 at 

0.4kg/ha plus poultry manure at 0 tons/ha, NPK 15:15:15 at 0.3 kg/ha plus 2.5 tons/ha poultry manure, NPK 

15:15:15 at 0.2 kg./ha + 5 tons/ha poultry manure, NPK 15:15:15 at 0.1kg/ha +7.5 tons/ha poultry manure. 

NPK 15:15:15 at 0 kg/ha + 10 tons/ha poultry manure and the control. Crop growth and yield data were 

measured and analyzed statistically using analysis of variance. Results indicated that the NPK 15:15:15 at 

0kg/ ha + 10 tons/ha poultry manure gave the highest cassava yield of 13.38 tons/ha, sorghum 0.113 tons/ha 

and groundnut 0.073 tons/ha respectively. Also the highest biomass yield of groundnut of (47.9 kg/ha) was 

achieved in NPK 0.3 + poultry manure at 2.5 tons/ha while sorghum (297 kg/ha) was obtained in the NPK 0 

+ 10 tons/ha poultry manure. Soil textural class changed from sandy clay class to loamy sand at post-harvest 

soil analysis.  
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INTRODUCTION 
Soil fertility management on small-scale farms in the tropics has become a major concern as a result of 

continued land degradation and rapid population growth (F.A.O, 1981; Swaninathan, 1983 and U.N, 

1989).The continuous cropping systems as being practiced by farmers in the humid and Sub-humid tropics 

has resulted to rapid decline in soil organic matter due to clearing (Juo et al, 1995b) 

Continuous cultivation of land also causes a significant decline in soil P
H
, exchangeable calcium, and 

magnesium levels and more serious problem is encountered when acidifying fertilizers are used (Ojeniyi 

1995, Adepetu et al, 1979; Juo and kang, 1989; Juo et al 1995a) Cultivated highly weathered soils 

commonly suffer from multiple nutrient deficiencies and nutrient balances are generally negative (Tandon 

1993, Mokwunye et al 1996). The use of inorganic fertilizers has not been helpful under intensive 

agriculture due to its own problems of soil acidification and nitrogen eutrophication. Bowen et al (1999) 

observed that the environmental and economic cost of using chemical fertilizers for roots and tuber crop 

production in developing countries has become the focus of attention for researchers. The prohibitive cost of 

mineral fertilizers and the environmental pollution associated with its usage calls for a gradual replacement 

of its use in combination with organic manure such as poultry manure. 

Smith  et al (2001) reported that the use of animal waste such as poultry manure for boosting soil fertility is 

economically justified.Ogbalu (1999) observed that the traditional sources of nutrients in compound farms 

for crop growth such as Cow dung, goat droppings and poultry manure are locally affordable and culturally 

accessible to resource- poor farmers than chemical fertilizers. 

Also Duruigbo et al (2007) reported an increased yield of yam/maize/ cassava intercrop using 15 tons/ha of 

poultry manure. The complementary use of organic manure and mineral fertilizers has been proved to be a 
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sound soil fertility management strategy in many countries of the world (Lombin et al, 1991). High and 

sustained crop yield can be obtained with judicious and balanced N: P: K: fertilizer in combination with 

poultry manure amendments (kang and Balasubranaian, 1990). There is need to integrate various practices of 

soil fertility maintenance which must include; mineral fertilizer, organic manure and intercropping which 

provides a fast and good ground cover and allows for efficient root exploitation of soil nutrients at various 

depths (Sterner, 1984). 

 

Traditionally, farmers in the South-east agro-ecological zone of Nigeria practice intercropping to maintain 

soil fertility, increase variety of food products and stable ecosystem. Crops like cassava, yam, maize, 

plantain, are major crops while melon, cowpea, and vegetables are minor crops (I.I.T.A. 1990). Cassava, one 

of the most important food crops widely grown in Sub-Saharan Africa is well suited to intercropping with 

short duration crops like maize, sorghum, millet, melon, Okra, groundnut and several leafy vegetables. 

 

There is an urgent need to ascertain the complimentary use of poultry manure and inorganic fertilizer to 

increase the productivity of cassava/sorghum/groundnut intercrop to boost food security and environmental 

safety on a sustainable basis.  The current study shall evaluate the growth and yield of 

cassava/sorghum/groundnut intercrop in replacement combination with mineral fertilizer and poultry 

manure. 

 

MATERIALS AND METHODS 

The experiment was conducted at the Imo State Polytechnic Teaching and Research Farm Umuagwo Sit 

Owerri situated on latitude 07
0
 02

E
 and longitude 07

0
 07

E
 and 5

0
 19N. Owerri is located in the tropical 

rainforest agro-ecological zone of South-east Nigeria with a mean annual rainfall of about 2,500mm, 

temperature of 27
0
c-32

0
c and a relative humidity of 89 percent. The experiment was carried out using a 

Randomized Complete Block Design with six treatments replicated four times. The test crops include; 

cassava, groundnut and sorghum all intercropped and applied with the following treatments. 

1. NPK 15: 15:15 at 0.4 tons/ha + 0 poultry manure/ha. 

2. NPK 15: 15: 15 at 0.3 tons/ha + poultry manure at 2.5 tons/ha. 

3. NPK 15: 15: 15 at 0.2 tons/ha + poultry manure at 5.0 tons/ha 

4. NPK 15: 15: 15 at 0.1 tons/ha + poultry manure at 7.5 tons/ha. 

5. NPK 15: 15: 15 at 0 ton/ha +poultry manure at 10 tons/ha. 

 

All the fertilizer and poultry manure treatment combinations were applied two weeks after planting using 

band placement method. 

Cassava stems measuring 25cm in length was planted inclined at 45
o
 on beds at a spacing of 1m x 1 m 

giving a plant population of 10000 plants/ha. Groundnut seeds was sown at two seeds per hole using a 

spacing of 50cm x 50cm which was later thinned down to one seedling per hill to give a plant population of 

20000 plants/ha. 

 

Sorghum seeds were planted at one seed per hole in between the cassava hills at a spacing of 1 m x 1 m to 

give a plant population of 10000plants/ha.Crop growth and yield parameters for cassava, groundnut and 

sorghum were measured. All data collected were subjected to analysis of variance while mean separation 

was done using the least significant differences at 5% level of probability. 

 

RESULTS AND DISCUSSION 

Soil Properties and Crop Growth Parameters 

There were remarkable variations in the pre-planting soil physical and chemical properties when compared 

with the post-harvest soil chemical properties (Table 1). Result indicated that the pre-plant soil textural class 

was sandy clay but was found to be loamy sand at post-harvest soil physical analysis which possess a unique 

attribute such as texture, structure, porosity pore size distribution, infiltration capacity, effective rooting 

depth, internal drainage and good soil temperature that supports crop growth (Lowery et al 1996, Arshad and 
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Grossman 1996; Toppet et al 1997), also the soil P
H
 5.25 (at pre-planting) increased remarkably to P

H
 6.51 

(at Post-harvest) when 0 NPK fertilizer and 10 tons/ha poultry manure  were applied. This agreed favorably 

with work done by Duruigbo et al (2007) who reported that 15 tons/ha poultry manure applied to the soil 

increased soil P
H
 significantly (p=0.05) from P

H
 4.14 to P

H
 5.80 The mechanism involved in the 

neutralization of soil acidity by organic manure has been reported by (Pocknee and Summer 1997, Yan et al 

1996; Bessho and Bell, 1992; Hue and Amiens 1989). 

 

The increased residual nutrient status such as nitrogen, phosphorus, potassium, and magnesium observed at 

post-harvest period shows that the combination of mineral fertilizer and poultry manure could carry a second 

cropping without further applications of fertilizer or manure. This observation is in harmony with similar 

work done by Jinadasa et al (1997), who reported that poultry manure has a residual effect on the soil after a 

cropping season. 

 

The mean plant heights for cassava, groundnut and sorghum are presented in (Table 2). Results showed that 

10 tons/ha poultry manure rate significantly (P = 0.05) gave the highest cassava stand height of 48.6cm 

(8WAP), 118.40 cm (12WP) and 149.90cm (16 WAP) respectively. Also the 10 tons/ha poultry manure 

without mineral fertilizer gave the highest sorghum stand height of 56.60 cm (8 WAP) 181.40cm (12 WAP) 

and 227.10cm (16WAP) respectively. The groundnut stand height also was tallest at 10tons/ha poultry 

manure with 181.17cm (8 WAP), 28.57cm (12 WAP) and 34.50cm (16 WAP) respectively. The mean 

number of leaves for cassava, sorghum and groundnut is shown in (Table 3). Mean cassava number of leaves 

was highest in the NPK 0.1 plus 7.5 tons per hectare poultry manure, both at 4 and 8 weeks after planting, 

with the 10 tons/ha poultry manure treatment recording the highest number of cassava leaves (69.80). The 

least number of leaves was obtained in the control without manure or NPK fertilizer. However for groundnut 

the control gave the highest number of leaves at 8 weeks after planting. At 16 weeks after planting the 

treatment with 0.2 fertilizer plus 5.0 tons/ha poultry manure gave the highest number of leaves followed by 

the 10 tons/ha poultry manure treatment. 

 

Fresh Biomass Yields of Sorghum and Groundnut 

Table 4 shows the fresh biomass yield of sorghum and groundnut, in which the 10 tons/ha poultry manure 

gave the highest biomass yield for groundnut which was not affected by the cropping system. However, the 

biomass yield of sorghum was influenced by the treatments with 10 tons/ha poultry manure giving the 

highest mean biomass yield of 297kg/ha. 

 

Component Yields of Cassava, Sorghum and Groundnut 

Table 5 shows the aggregate yields of cassava, sorghum and groundnut. Highest cassava yield of 13.38 

tons/ha was achieved in the 10 tons/ha poultry manure just as the highest yield of sorghum 0.113 tons/ha and 

groundnut 0.07 tons/ha was also recorded in the 10 tons/ha poultry manure treatment respectively. The 

abundance of nitrogen in the poultry manure may have been responsible for the increased crop yields as 

reported by (Haque and Jacne, 2001) who observed that nitrogen is a constituent of protein and nucleic acid 

that is useful in plant growth. Poultry manure is also known to supply significant amounts of nitrogen, 

phosphorus, potassium and micro-nutrients. The yield of cassava has been found to be similar to its sole 

yield (C.I.A.T, 1980) however the poor yield of groundnut when intercropped with sorghum and cassava as 

observed in this study may perhaps be attributed to the high canopy architecture  of sorghum and cassava 

which tends to prevent free light on groundnut, an observed earlier by Flach (1982) who reported that plants 

grow slower in less optimum conditions. Finally this study have shown that plant growth parameters  such as 

plant height, number of leaves, biomass production and yield of cassava, sorghum and groundnut was 

significantly (P = 0.05) increased with zero NPK + 10 tons/ha poultry manure while the control had the least 

value  in terms of the various crop growth and yield parameters. 
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CONCLUSION 

This study was carried out to investigate the effects of NPK 15: 15: 15 fertilizer replacement combinations 

with poultry manure on cassava/groundnut sorghum intercrop in Owerri. The experiment revealed that the 

use of 10 tons/ha poultry manure without mineral  fertilizer gave the highest performance in respect of crop 

growth and yield parameters followed closely by the NPK 0.1 plus 7.5 tons/ha poultry manure treatment. It 

was also observed that taller crops such as sorghum and cassava suppressed the growth of groundnut leading 

to its poor yield. Also the post-harvest soil analysis indicated that the soil textural class was changed from 

sandy clay/sandy soil to loamy sand respectively while bulk density reduced to 0.084 as against the initial 

pre-plant value of 1.01. Finally, it is hereby strongly recommended for farmers to apply 10 tons/ha poultry 

manure without mineral fertilizer to boost aggregate yields of cassava, sorghum and groundnut intercrop. 
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Table 1. Pre-Planting Soil Physical and Chemical Properties 

    

   % Sand  Silt  Clay P
H
 Om% %N Ca Ms P K CEC  BD Textural 

Class   82.0              8.0 10.0 5.25 1.06 0.2 0.32 0.13 5.20 0.80 4.32             1.01 Sandy Clay 

Post-harvest Soil Physical and Chemical Properties 

Control  86.8  4.50 8.46 5.85 0.82 0.03 0.09 0.03 15.20    0.51      3.64                  1.18       Sandy Soil 

NPK 0.4+PM O 86.2  4.23 8.62 5.70 0.83 0.03 0.11 0.04 15.65    0.43      3.25                  1.17     -do- 

NPK 0.3+PM 25 86.4  4.15 8.40 5.65 0.84 0.03 0.10      0.04 15.80    0.45      3.30                  1.12       Loamy Sand 

NPK 0.2+ PM 5 85.1  4.02 8.32 5.56 0.87 0.03 0.19 0.04      15.98    0.32      3.11             1.10        -do- 

NPK 0.1+PM 7.5 85.6  3.86 8.46 5.44 0.89 0.02 0.13 0.06      15.92    0.32      3.14             1.02    -do- 

NPK 0 + PM 10 84.8  3.36     11.84     6.51 0.94 0.02 0.36 0.80 16.48    0.88      0.021             0.084         -do- 

 

 

Table 2. Mean Plant Heights (cm) of Cassava and Groundnut 

At  4 8 12 and    16 weeks after planting WAP 

Cassava     Sorghum   Groundnut 

TREATMENTS 4  8 12 16  4 8 12 16  8 12 16 

CONTROL              11.30              30.6      57.9      75.7             54.5 19.9 73.1 142.1             13.4 25.7 28.9 

NPK 0.4+PMO  6.85  30.8 61.2 111.4               5.9 33.9 102.3    142.1             13.2 25.4 31.2 

NPK 0.3+PM25 10.37              49.9 82.8 119.8               7.33 42.0 122.8    188.2             17.31      22.6 29.7 

NPK 0.2+ PM50 10.2  33.2 86.1 120.4               6.7 31.5. 137.2    164.9              16.7 27.1. 28.6 

NPK 0.1+PM7.5 11.2  46.7 91.8 136.9               7.3 46.6 139.6    175.0              18.1 25.0 34.3 

NPK 0.1 + PM 10 9.3  48.6    118.4      149.9               6.85 56.6 181.4    227.1              18.2 28.5 34.5 

LSD (0.05)  2.44  18.68    29.52    36.55               1.08 8.46 17.20      32.02              2.94 4.45 13.53 

 

Table 3. Mean Number Of Leaves For Cassava, Sorghum And Groundnut 

At  4 8 12 and    16 weeks after planting (WAP) 

              Cassava     Sorghum   Groundnut 

TREATMENTS 4     8        12     16  4 8 12 16  8  12   16 

CONTROL  9.52   15.45       31.1   29.4  4.00 5.70 6.40 8.05  51.20  14.55 23.07  

NPK 0.4+PMO  8.17   18.67       31.8   37.0  4.45 6.25 5.70 7.05  39.50  14.12 20.48 

NPK 0.3+PM25 2.50         8.02     20.08  33.9              48.30    7.35 5.58 7.90  40.60   13.19 22.08 

NPK 0.2+ PM50 6.87    23.28      38.1   57.9                4.35  7.05 5.75 7.35  50.20   16.43 25.01 

NPK 0.1+PM7.5 10.73       20.8      49.7   64.7                4.55  7.73 6.35 8.08  43.70   14.59 23.01 

NPK 0 + PN10  6.35    18.85      48.9   69.8                4.75 7.75 6.48 9.83  43.70   17.17 23.93 

LSD (0.05)  1.79    4.04    14.79  23.85                0.72 0.63 0.66 1.43  9.27 4.06   6.18 
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Table 4. Mean Fresh Biomass Yield of Sorghum and Groundnut (kg/ha) 

Biomass Yield (Kg/ha) 

       Groundnut    Sorghum 

CONTROL     24.8     0.87  

NPK 0.4+PMO     27.7     141.5 

NPK 0.3+PM25    47.9     194.5 

NPK 0.2+ PM50    24.7     187.5    

NPK 0.1+PM7.5    23.2     194.0 

NPK 0 + PN10     42.8     297.0 

LSD (0.05)     41.91     220.20 
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