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Introduction 

aize crop is one of the main source of food 

and income for millions of people in many 

countries of the world, it is an important 

cereal crop grown widely in Nigeria where it is 

consumed roasted, baked, pounded, fermented and 

used for formulating livestock feed and for industrial 

purposes (Agbato,2013). In many tropical countries 

like Nigeria, maize is often planted in intercropping 

systems (Alabi & Esobhawan, 2016). Dania, Fagbola 

and Alabi, (2014)  proved that the use of  

intercropping system is an insurance against crop 

failure, erosion control, efficient use of land and 

stability of yields. 
 

E 

M 

ABSTRACT 
Field 

experiments on 

effects of 
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Asaba during 
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Despite the increasing relevance and high demand for maize in Nigeria, 

yield across the country continues to reduce with an average of about 

1t/ha which is the lowest African yield recorded (Fayenisin, 2015). Some 

of the factors that have contributed to the low yield in maize production 

are: 

i. Decline in soil fertility caused by intensive use of land and 

reduction of fallow period (Directorate of International and 

Publication of Agriculture, 2006). 

seasons. The objective of the study is to determine the response of 

growth characters and  grain yield  of maize and groundnut in sole and 

intercrop to composted organic manure and NPK fertilizer. A 4 x 3 

factorial experiment arranged in randomized complete block design 

(RCBD) was used. The factors  that were studied are nutrient sources and 

cropping system. The four nutrient sources applied were 0 control, 100% 

COM, 100% NPK, 50%COM+50% while cropping system used were sole 

maize, sole groundnut and maize/groundnut intercrop. 100% composted 

organic manure (COM) was applied at the rate of 2t/ha (that is. 2kg/plot) 

while 100% NPK will 300kg/ha (i.e.300g/plot). The following data were 

collected plant height, leaf area, number of leaves, grain yield. Data 

collected were analyzed using Genstat (3) discovery edition package for 

statistical analysis of variance (ANOVA).Separation of treatment means 

was carried out using Fisher’s Least significant Difference (F – LSD).The 

results shows that all the growth parameters measured (plant height, 

number of leaf and leaf area) and yield increased with the increased 

application of composted organic manure COM.The researchers 

recommended that farmers should apply 50%COM and 50%NPK for 

improved yield. 
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ii. Underutilization of soil boosting materials such as organic manure 

and inorganic fertilizers which improve the nutrient content of the 

soil for enhanced crop yield (DIPA2006). Application of nutrients 

in form of minerals fertilizers or organic manures and integration 

of legumes in maize based cropping system improve yield (Dania, 

et al, 2014)                                                                                           

 

Groundnut (Arachis hypogaea L) is a legume that  grows well in area with 

annual rainfall of 1,000mm or more, with half of that during the growing 

season and is followed by a distinct dry season during which the pods 

ripen and mature (Okonmah & Eruotor, 2012). Groundnuts remove quite 

large amounts of certain nutrients from the soil, particularly when the 

entire plant is removed from the soil. It can fix atmospheric nitrogen and 

therefore may not require much application of nitrogen fertilizer. 

Groundnut can be planted as a sole crop or intercropped (Dania, et al, 

2014). 

Limitation in groundnut production ranges from land availability, labour, 

fund, availability of appropriate fertilizer dosage, disease infestation, 

post-harvest challenges, proper storage to marketing. Groundnut is a 

cash crop that provides earnings and employment to the farmers. It is 

used in several ways; it is processed for oil, paste and “kulikuli”, 

formulating animal feed.To increase yield of these two important crops 

(groundnut and maize), soil fertility plays a major role. Soil is a natural 

body upon the earth on which crops grow, and its quality varies widely, 

ranging from very poor, weathered and leached rocks to soils inherently 

low in nutrient because of their clay and organic matter contents 

(Department For International Development, 2012). Compost manure are 

mainly organic waste such as kitchen waste, leaves, skins and unsold food 

discarded at or near food markets (United Nations Environmental 

Programme UNEP, 2009).Composting is one of the best ways to reduce 

the huge pile of organic waste and its conversion to a value added 

product (Onwudiwe et al., 2014). It is one of the recycling process by 
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which nutrient absent in the soil can be reintroduced back to the soil for 

increased yield. 

Inorganic fertilizer such as NPK exerts strong influence on plant growth 

development and yield (Stefano, Dris and Rapparini, 2014). Its 

accessibility leads to increase in cell activities, cell multiplication and 

growth (Fashina et al 2012). However, continual or excessive application 

of inorganic fertilizer leads to loss of soil fertility due to nutrient which 

has adverse effect on agricultural productivity, cause soil degradation 

and contaminates underground water resources. Excessive use of 

inorganic fertilizer also has negative effect on the environment. There is 

therefore need for ways of promoting integration of inorganic with 

organic fertilizers for better efficiency of both in crop cultivation. It is in 

the light of the foregoing that this study is undertaken to                                                                                                

determine the effects of composted organic manure and NPK fertilizer 

on some growth parameters and grain yield of maize and groundnut 

intercrop in Asaba. Specific objectives of the study are to:                                                                                        

1.  determine the response of growth characters of maize and 

groundnut in sole and intercrop to composted organic manure and 

NPK fertilizer.  

2. ascertain the grain yield of maize and groundnut to composted 

organic manure and NPK fertilizer in sole and intercropping system. 

3. Determine the treatment combination that gives better growth and 

yield 

 

Significance of the study 

The study will help to boost maize and groundnut production with the 

use of compost manure for food security. 

 

METHODOLOGY  

Field experiments was carried out in the Demonstration Farm of the 

Federal College of Education (Technical), Asaba, Nigeria during the 2022 

planting season.The experimental design is a 4 x 3 factorial in randomized 

complete block design (RCRD). The  factors were Nutrient sources, at six 
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(6) levels (N1–0 control, and N2 100%COM, 100%NPK, 50%COM+50%) and 

cropping system pattern (sole maize, sole groundnut and 

maize/groundnut intercrop).Waste were collected from waste bins in  

households within the area of study,min market within  the College and 

waste bins in student Hostels of Federal College of Education (Technical) 

Asaba.Biodegradable material were sorted out and decomposed 

aerobically. The sorted biodegradable materials were heaped on ground 

and allowed to decompose for 60 days. The ground was covered with 

jute bag to prevent leaching of nutrients. Water was sprinkled at two 

days intervals for easy and fast decomposition, while the compost was 

partly covered.NPK (15:15:15).100%NPK was applied at the rate of 300 

kg/ha and 300g/plot, while composted organic manure (COM) was 

applied at   2 t/ha and 2kg/plot single does at 4 weeks after planting.A land 

area of 300m2 was plough with disc plough and harrowed. The land was 

demarcated into blocks and plots according to experimental design. Each 

plot measured 3mx3m, and there were 12 plots within each block. Each 

plot was separated by a distance of 1.0m from each other while each 

block was separated by a space of 1.0m from the other. Planting spacing 

of 75x30cm was used for both crops in sole crop.  In intercrops same 

spacing (75x30cm) was used for each of the component crops.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

Maize seeds was planted at the depth of 2-4cm at 2 seeds per plant, while 

the variety used was TZSRY  (yellow seed) and ICGV91114 (big seed  more 

than two seeds in a pod) groundnut variety that contains 1-3 seeds in a 

pod was planted at 1-3 seeds per hole and sowing depth   of 2.5-4cm. 

Intercrop ratio of 1:1 will be maintained in maize: groundnut 

intercropping.                                                                                                          Data 

was collected on the following vegetative parameters of maize and 

groundnut: Plant height, leaf area, number of leaves, grain yield. Date on 

growth parameters were collected  2 weeks after application of 

treatments.Data collected were analyzed using Genstat (3) Discovery 

edition package for statistical analysis of variance (ANOVA). Separation 

of treatment means was carried out using Fisher’s least significant 
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Difference (F – LSD) procedure as described by Obi (2002). Test of 

significance will be done at 5% probability le 

 

RESULTS 

Table 1: Effects of COM and NPK fertilizer on maize and groundnut height 

at 4-6weeks after planting 

Treatment  4WAP  6WAP  

 Maize Groundnut Mean Maize Groundnut Mean 

O sole crop   104 52 78 119 59 89 

100 % COM 

sole crop 

122.9 69 95.95 147.7 72 109.85 

100%NPK sole 

crop 

125 63 94 167 74 120.5 

50% COM + 

50% NPK sole 

crop 

171.9 62 116.95 211.2 85 148.1 

O inter crop 117 45 81 140 54 97 

100% COM 

inter crop 

156 64 110 186 78 132 

100% NPK 

inter crop 

138 66 102 169 80 124.5 

50% COM + 

50% inter crop 

122.7 69 95.85 195.3 82 138.65 

Mean 132.19 61.25  166.9 73  

CS LSD (0.05) 1.34   2.04   

N LSD (0.05) 3.67   1.52   

N x Cs (0.05) 2.35   0.85   

N-Nutrients, CS-Cropping System, N-significant at 5% level of probability 

 

Result in table 1 shows that at 4 WAP application of 50%COM+50%NPK in sole 

cropping of maize recorded high growth, while 100%COM increased maize 

height in inter crop. Groundnut height increased with the application of 
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100%COM at sole cropping ,while inter cropping recorded highest plant 

height with the application of 50%COM +50%NPK. At 6WAP 

50%COM+50%NPK increased the height of maize and groundnut in both sole 

and inter crop.Nutrients and cropping system also had significant effect on 

the plant height.  

 

Table 2: Effects of COM and NPK fertilizer on number of the leaf of maize 

and groundnut height at 4-6weeks after planting 

Treatment 4WAP  6WAP  

 Maize Groundnut Mean Maize Groundnut Mean 

O sole crop   32 107 69.5 38 115 76.5 

100 % COM sole 

crop 

40 135 87.5 49 149 99 

100%NPK sole 

crop 

40 180 110 49 204 126.5 

50% COM + 50% 

NPK sole crop 

42 195 118.5 56 215 135.5 

O inter crop 34 84 59 39 109 74 

100% COM inter 

crop 

38 192 115 47 116 81.5 

100% NPK inter 

crop 

36 120 78 46 146 96 

50% COM + 50% 

inter crop 

39 158 98.5 50 193 121.5 

Mean 37.63 146.38  46.75 155.89  

CS LSD (0.05) 2.56   3.56   

N LSD (0.05) 3.82   1.67   

N x Cs (0.05) 0.86   2.45   

N-Nutrients, CS-Cropping System, N-significant at 5% level of probability                                                                       

 

Table 2 shows that  at 4WAP  application of  50%COM +50% NPK significantly 

increased the number of maize leaves in sole  and inter cropping 
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system,while groundnut  recorded higher number of leaves at sole planting 

with the use of 50%COM+50% NPK and application of 100%COM in inter 

cropping system. At 6WAP 50%COM+50%NPK significantly increased the 

number of maize and groundnut leaves at sole and inter cropping 

system.Nutrients and cropping system also had significant effects on the 

number of leaves. 

 

Table 3: Effects of COM and NPK fertilizer on leaf area of maize and 

groundnut at 4-6weeks after planting 

Treatment 4WAP Mean 6WAP Mean 

 Maize Groundnut  Maize Groundnut  

O sole crop   159.38 3.6 81.49 166.7 5.24 85.97 

100 % COM 

sole crop 

203.25 4.5 103.88 268.51 5.32 136.92 

100%NPK 

sole crop 

195.6 5.1 100.35 269.1 5.76 137.43 

50% COM + 

50% NPK 

sole crop 

257.25 4.68 130.97 387.3 6.15 196.73 

O inter crop 194.79 3.6 99.2 255.4 4.4 129.9 

100% COM 

inter crop 

197.93 5.47 101.7 311.56 9.3 160.43 

100% NPK 

inter crop 

177.45 5.12 91.29 264.33 5.37 134.85 

50% COM + 

50% inter 

crop 

297.76 5.52 151.64 380.41 6.5 193.46 

Mean 210.43 4.7  287.91 6.01  

CS LSD 

(0.05) 

4.65   3.46   

N LSD (0.05) 2.76   2.78   

N x Cs (0.05) 1.82   2.03   
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N-Nutrients, CS-Cropping System, N-significant at 5% level of probability  

Table 3 indicates that application of 50%COM+50% NPK significantly 

increased the leaf area of maize in sole and inter cropping system at 4WAP 

and 6WAP, while groundnut recorded high leaf area with the application of 

50%COM+50%NPK at 4WAP in sole cropping system and 100%COM 

application in inter cropping system. At 6 WAP 50%COM+50%NPK gave the 

highest leaf area at both sole and inter cropping system. 

 

Fig 1 showing the effects of COM and NPK fertilizer on groundnut yield 

 
 

Figure 1 indicates that application of 50%COM+50%NPK recorded the 

highest yield of groundnut at sole and inter cropping system, followed by 

100%COM.The figure also reveals that sole planting of groundnut gives 

higher yield than inter crop. 

0 0.5 1 1.5 2 2.5 3

O sole crop

100 % COM sole crop

100%NPK sole crop

50% COM + 50% NPK sole crop

O inter crop

100% COM inter crop

100% NPK inter crop

50% COM + 50% inter crop

GROUNDNUT (KG)
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Fig 2 showing the effects of COM and NPK fertilizer on maize yield 

 
Figure 2 indicates that application of 50%COM+50%NPK recorded the highest 
yield of maize at sole and inter cropping system, followed by 100%COM.The 
figure also reveals that sole planting of maize gives higher yield than inter 
crop.                                                                                                                 
 

SUMMARY, CONCLUSION AND RECOMMENDATION 

Summary of Findings 

The result shows that all the growth parameters measured (plant height, 
number of leaf and leaf area) and yield increased with the increased 
application of composted organic manure COM. Combination of 
50%COM+50% NPK increased the yield of maize and groundnut at both soul 
and inter cropping system. Application of COM and NPK performed better 
than sole application of NPK fertilizer. Sole cropping system with combine 
application of COM and NPK gives better yield when compared with inter 
cropping. 
 
Conclusion 
Combine application of 50% COM+50%NPK  fertilizer increases yield than sole 
application of fertilizer and reduces  soil and environmental pollution and 
health risk on humans as well as improves food storage. 

0 1 2 3 4 5

O sole crop

100 % COM sole crop

100%NPK sole crop

50% COM + 50% NPK sole crop

O inter crop

100% COM inter crop

100% NPK inter crop

50% COM + 50% inter crop

MAIZE ( KG

#REF!



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
AUGUST, 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJARBT 

AGRICULTURAL RES. & BIOTECHOLOGY VOL. 10 

119 
ISSN: 3438-2901 

Recommendation 

1. It is recommended that farmers should combine composted organic 

manure and NPK fertilizer at the rate of 50% each for better yield, less 

soil and environmental pollution and better storage. 

2. Sole application of crop should be encouraged when there is available 

land resources .    
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