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ABSTRACT
A study was conducted at University of Ilorin and Research Farm, Ilorin Kwara State, Nigeria. 
The investigation was aimed at assessing the nematicidal potential of two levels of compost tea 
from poultry droppings and cattle dung in the management of Pratylenchus zeae infecting two 
maize varieties (SUWAN I and DM- Y) in the field and screen house. Data were collected on 
initial soil nematode population, number of leaves, plant height, yield, mid and final soil nematode 
population. The results from two trials showed that treated plants performed significantly higher 
than their control counterparts in terms of yield especially and in the reduction of soil nematode 
population. Varietal differences were observed with respect to their reaction to nematode 
infection. SUWAN-I was more tolerant giving higher yield in spite of the higher galling, while 
DM-Y recorded higher suppression of Pratylenchus population. Though both treatments reduced 
nematode population and gave significantly higher yields than control plants, poultry compost 
tea at two levels proved to be superior to cattle dung compost tea. The application of poultry 
compost tea showed good promise of suppression of P. zeae and improving maize yield while 
being cost effective and environmental friendly.

KEYWORDS: Pratylenchus zeae; synthetic nematicides; organic amendments; SUWAN-Y;   
                       DM-Y; poultry compost tea; cattle dung compost tea; Nigeria.

1 Senior Lecturer (Plant 
Nematologist, 2 Research 
Scholar, Department of Crop 
Protection, Faculty of Agriculture, 
University of Ilorin,  Nigeria

*Corresponding author email: 
nkbetsyizuogu@gmail.com 

Article received on:
26/01/2019
Accepted for publication:
14/10/2019

INTRODUCTION
Maize (Zea mays L.) is one of the major essential 
cereals that are grown in the rainforest and also the 
derived savannah regions of Nigeria. Maize is the 
most important cereal crop worldwide (Ashraf et al., 
2016). The importance of the crop has advanced 
from just being a food crop to also being a cash crop 
having a market-driven cultivation trend (Manyong 
et al., 1996). The productivity of this crop grew from 
about 1.2 t/ha in the 1980s to 1.7 t/ha as a result of 
several incentives in agriculture by the government 
in 2009 (Alene et al., 2009). Improvement in general 
income levels, coupled with population increase and 
improved standard of living in developing countries 
have resulted to increased demand for animal proteins 
which are superior to plant protein products. Many of 
these animals depend directly or indirectly on grains 
especially maize from which their feeds are processed, 
hence the higher pressure on the demand for this crop. 
However, there are myriads of factors militating against 
its production including biotic and abiotic. Among the 
biotics are pests and diseases which include insects, 
fungi, bacteria, viruses and nematodes.
Plant parasitic nematodes are major pathogens of 
fruits, vegetables and food crops in different areas of 
the world (Osei et al., 2011). Plant parasitic nematodes 

have been effectively controlled and managed using 
synthetic chemicals (Izuogu and Oyedunmade. 2009). 
Scarcity, environmental safety, high cost, and global 
restriction on the import of synthetic nematicides have 
driven scientists to commence research on alternatives 
for the control of nematode pests of economic food 
crops (Anon, 2004).
The employment of various sources of organic origin 
has been accepted as one of the major sustainable 
options of control to improve soil productivity and quality 
(Widmer et al., 2002). The use of organic manures 
does not improve plant growth and productivity alone, 
but is also useful in pest management. It guarantees 
a safe environment (Pakeerathun et al., 2009). The 
incorporation of organic amendment is essential in 
managing   nematodes   by   reducing   the   population 
of   the  nematodes   to   a   low,  safe   level   (El-sheriff 
et al., 2008).
Organically sourced amendments such as green 
manure, cattle dung, crop residues, and poultry 
dropping  have been confirmed to improve soil health 
substantially and to control root diseases, So these 
are serving as an alternative method for managing 
parasitic nematodes of plants (Poswal and Akpal 1991; 
Neher, 2001) and contribute to environmental wellness 
(Adegbite and Adesiyan, 2005). Their use has made 
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crop production sustainable and no side effect has 
been recorded on other organisms outside the target 
(Agyarko and Asante, 2005). Their great potential and 
positive role as tool in nematode control lies largely 
on their being cost-friendly, requiring less skill for their 
preparation, also assuring human and environmental 
safety. However, their efficacy in controlling nematodes 
depends on several factors which include the type of 
amendment, its Carbon:Nitrogen (C:N) ratio, moisture 
content of the material and length of time before 
decomposition. Agu (2008) evaluated different organic 
manures for effective control of Pratylenchus zeae 
disease on maize crops and reported plants which 
were treated with poultry and cattle dung to have given 
significantly better yield compared to those treated with 
other organic manures. The use of various organic 
material sources has been proposed to be one of the 
principal control options for sustainable improvement 
soil quality and productivity (Widmer et al. 2002). 
The efficiency of these organic amendments for the 
management of nematodes is also a function of C:N 
ratio and length of time for  microbial decomposition 
of the organic matter to take place and release of 
nitrogen into the soil for use by crops. With an organic 
material having a C:N ratio above 20:1, Nitrogen (N) will 
temporarily become immobile in the tissue, resulting to 
a nitrogen deficiency (Akhtar & Malik, 2000).
This study was carried out to assess the effect of 
compost tea from poultry droppings and cattle dung on 
two maize varieties infected with   pratylenchus zeae.
in the field and screen house.

MATERIALS AND METHODS

Field experiment 

Experimental Site and Layout: The field experiment 
was conducted at the University of Ilorin teaching and 
Research Farm Ilorin Kwara State .The farm is situated 
at latitude 8 29°N and longitude 4 35°E in the Southern 
Guinea Savannah of Nigeria at 310m above sea 
level, the annual rainfall of Ilorin ranges from 1000 to 
1200mm . The experimental layout was a 2 by 5 factorial 
experiment fitted into a RCBD. The experimental field 
consists of four blocks which represent the replicates. 
Each block consists of ten plots of treatments. The five 
treatments include 50 and 100% of poultry compost 
tea, 50 and 100% of cattle dung compost tea, and 
control. This was done for the two varieties giving a 
total of ten treatments per block.

Land Preparation and planting operation: The 
farmland which was previously planted to maize for 
consecutive two years was ploughed, harrowed and 

ridged. A plot size of 42.5m by 28m was mapped out 
for the experiment .The plot was sprayed with pre-
emergence herbicide (Atrazine) prior to planting. Two 
improved varieties of maize (SUWAN 1 and DM-Y) 
were obtained at a Premier seed located at Sango 
area in Ilorin. The seeds were planted at 5cm depth @ 
3seeds per hole. Planting was done in August 2017. 
One week after seed emergence, they were thinned 
down to one vigorous plant per hole

Sources of treatment and compost tea preparation: 
One hundred kg of each of organic materials (poultry 
droppings and cattle dung), used for the preparation 
of compost were sourced at major poultry and abattoir 
houses located at Agbo oba area, Ilorin, Kwara State, 
Nigeria. Fifty kg of each of organic material collected 
was poured into separate drums of 400 - litre capacity, 
containing 200L of water each. Five kg of ash was added 
to each drum of compost tea and thoroughly stirred. The 
essence of the addition is to neutralize the acidity and 
increase potassium level. The containers were labeled 
and covered but not hermetically so air could circulate.  
The content was stirred with a long smooth wooden 
stick daily to allow aeration and release of toxic gases 
such as carbon dioxide, ammonia, hydrogen sulphide, 
methane and carbon monoxide being produced during 
the process of decomposition. This process continued 
for 6 weeks before the compost tea was ready for use.

Determination of Lesion nematode population in the 
soil: Nematode infested soil was collected at a maize 
farm along University of Ilorin Road and nematode 
identification was done at International Institute of 
Tropical Agriculture (IITA) at Ibadan which confirmed 
the presence of lesion nematode (pratylenchus zeae) 
as the dominant nematode genera among others. 
Thereafter, 100ml of pratylenchus zeae infested soil 
was incorporated 5 cm diameter around each plant at 
the depth of 5cm. This served as additional inoculum to 
increase the ininitial natural population.  However, the 
initial soil nematode population was determined prior to 
the application of treatment into soil. Using a soil auger, 
four core samples were randomly taken at 0-20cm 
depth from each plot and mixed in polythene bag to 
form a composite core sample. A total of four bags of 
composite soil samples were taken to the University 
of Ilorin crop protection department laboratory for 
nematode extraction using the Baermann’s technique 
described by Whitehead and Hemming (1965). 
Nematodes were extracted from 100ml of each 
composited sample. The population was counted 
using stereoscopic microscope and identification with 
compound microscope at International Institute of 
Tropical Agriculture IITA), Ibadan. The same extraction 
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procedure was repeated to determine the mid and final 
soil nematode population. 

Treatments application: Seven days after planting 
100ml of each of compost tea was applied per plant 
through perforated holes created 2 cm around each 
plant.  Treatment application was repeated two weeks 
and one month after the first application.

Screen house trial

Experimental site and layout: The experiment was 
conducted at the Faculty of Agriculture, Crop Protection 
screen house, University of Ilorin, Ilorin kwara State, 
Nigeria. The experiment was set up in a 2x 5 factorial 
experiment fitted into complete randomized design 
(CRD).

Soil preparation, planting and treatment application
Soil was collected around the pavilion of the 
Department of Crop Protection. It was poured into a 
drum and mixed with water before heating on  fire until 
the temperature was maintained at 60oC for 24 hours 
to allow for proper sterilization. After this, it was allowed 
to cool sufficiently for 72 hours before distributing into 
50 perforated experimental buckets which were placed 
on slabs to prevent re-infection.
Like the field trials, seeds were planted @ three per 
hole and later thinned down to one after one week of 

emergence. Procedure for treatment preparation and 
application was also the same as in field.

Data collection 
Data from the two trials were collected on plant height, 
the initial and mid soil nematode population, number 
of leaves, fruit and seed yield. After harvest, the final 
population of lesion nematodes in soil was estimated 
using the modified Baerman’s technique as described 
by Whitehead and Hemming (1965) for extraction and 
compound Microscope for identification and counting.

Data analyses
All numerical data collected were subjected to analysis 
of variance treatment means were separated using 
Duncan multiple range test at 5% level of significance 
and varietal means were separated using Tukey’s 
Honestly significant difference test (HSD).

RESULTS AND DISCUSSION
The results show that there was consistency in 
significant differences between all treated and control 
plots. Generally, with respect to height for the screen 
house and field trials, two treatments at 100% level 
poultry compost tea and Cowdung compost tea (PC, 
CDC) performed significantly higher than the other 
treatments (Tables 1a & 3a ) while the lower levels of 
treatments were better than control plots. Between the 
two varieties SUWAN-Y was significantly taller than 

Table 1a. Main effect of treatment on plant height of maize in Pratylenchus infected soil (cm)
Treatments 1 2 3 4 5 6 7 8 9
PC1 33.50a 45.10a 54.80ab 65.00ab 76.50a 83.20ab 89.50b 98.50ab 101.90a

PC2 33.20a 44.60a 54.70a 64.30ab 74.20a 80.50c 81.40d 90.70c 95.30b

CDC1 33.70a 45.20b 55.20a 66.20a 77.10a 84.60a 91.20a 99.20a 102.50a

CDC2 32.30a 44.70a 54.10ab 64.90ab 74.10b 81.30bc 88.00b 94.70bc 96.40b

Control 0.35 44.60a 53.50b 63.30b 74.20b 80.40c 84.50c 90.90c 94.80b
SEM 0.36 0.64 0.58 0.48 0.69 1.04 1.49 1.53

NS NS S S S S S S S
Values that are in the same column and having the same letter(s) have no significant difference at p≤0.05 
according to Duncan’s multiple range test (DMRT), Key: S-significant, NS-not significant, PC1 poultry 
compost level 1 at 100% concentrate, PC2- poultry compost level 2 at 50% concentrate, CDC1 is the cattle 
dung compost level1 at 100% concentrate, CDC2 is the cattle compost level2, at 50% concentrate, SEM- 
Standard error of mean.

Table 1b. Main effect of varieties on plant height of maize in Pratylenchus infected soil (cm)

Varieties Weeks after planting
1 2 3 4 5 6 7 8 9

SUWAN-Y 33.52a 45.08a 54.80a 65.92a 77.40a 84.28a 91.04a 99.00a 102.00a
DM-Y 33.24a 44.60a 54.12a 63.56b 73.64b 79.72b 82.80b 90.60b 90.60b
SEM 0.22 0.23 0.29 0.37 0.33 0.44 0.66 0.92 0.97

NS NS NS S S S S S S
Values that are in the same column and having the same letter(s) have no significant difference at p≤0.05 according 
to Duncan’s multiple range test (DMRT), Key: S-significant, NS-not significant, PC1 poultry dropping level 1 at 100% 
concentrate, PC2- poultry dropping level 2 at 50% concentrate, CDC1 is the cattle dung level1 at 100% concentrate, CDC2 
is the cattle dung level2, at 50% concentrate, SEM- Standard error of mean. 
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DM-Y (Tables 1b & 3b). For the number of leaves, there 
were no significant differences between treatments and 
control as well as between the two varieties (Tables 
2a, 2b, & 4a, 4b). Yield performance was significantly 
higher in poultry compost tea treatments with the 

highest level, 100% taking the lead, followed by 50% 
level before cattle dung compost tea at 100% level 
(CDC1), which was followed by CDC2. The control 
plots gave the lowest yields in both trials (Table 5a & 
5b). Varietal differences were also observed. Generally, 

Table 2a. No of Leaves

Treatments Weeks after planting
1 2 3 4 5 6 7 8 9

PC1 4.30 5.20a 6.80 8.10 9.00 10.10 11.80 13.80 15.40
PC2 4.30 5.00ab 6.80 8.30 9.00 9.50 11.80 13.80 15.10
CDC1 4.30 5.00ab 6.80 8.10 9.00 10.10 11.80 13.90 15.30
CDC2 4.30 4.80b 6.80 8.10 8.80 9.50 11.50 14.00 15.30
Control 4.30 4.80b 6.80 8.20 8.70 10.20 11.80 14.40 15.20
SEM 0.16 0.11 0.14 0.11 0.13 0.44 0.15 0.22 0.15

NS S NS NS NS NS NS NS NS

Table 2b. Number of leaves in varieties.

Varieties Weeks after planting
1 2 3 4 5 6 7 8 9

SUWAN-Y 4.28 7.96 7.00 8.16 8.96 9.80 11.72 14.04 15.2
DM-Y 4.40 7.96 6.92 8.16 8.84 10.16 11.76 13.92 15.32
SEM 0.10 0.69 0.09 0.72 0.09 0.28 0.09 0.14 0.09

NS NS NS NS NS NS NS NS NS
Values that are in the same column and having the same letter(s) have no significant difference at 
p≤0.05 according to Duncan’s multiple range test (DMRT), Key: S-significant, NS-not significant, 
PC1 poultry dropping level 1 at 100% concentrate, PC2- poultry dropping level 2 at 50% concentrate, 
CDC1 is the cattle dung level1 at 100% concentrate, CDC2 is the cattle level2, at 50% concentrate, 
SEM- Standard error of mean

Table 3a Main effect of treatment on plant height of Maize in Pratylenchus zeae infected field (cm)

Treatments Weeks after planting
   1    2     3     4    5    6     7 8 9

PC1 33.50a 45.33a 55.00a 64.83ab 76.17b 83.50ab 90.00ab 101.33a 113.33a
PC2 32.83a 44.50a 54.67a 64.33ab 74.00c 80.00c 83.67d 89.83b 1o9.33a
CDC1 33.50a 45.17a 54.83a 66.00a 77.83a 85.50a 91.83a 100.83a 115.83a
CDC2 33.70a 43.33a 54.33a 64.83ab 74.83bc 82.00bc 87.67bcd 93.17b 117.33a
Control 28.83a 44.67a 53.50a 62.83b 74.33c 81.00c 86.33cd 90.00b 93.00b
SEM 0.66 0.44 0.63  0.7 0.56 0.76 0.987 1.25 3.71

NS NS NS S S S S S S
Values that are in the same column and having the same letter(s) have no significant difference at p≤0.05 according 
to Duncan’s multiple range test (DMRT), Key: S-significant, NS-not significant, PC1 poultry dropping level 1 at 100% 
concentrate, PC2- poultry dropping level 2 at 50% concentrate, CDC1 is the cattle dung level1 at 100% concentrate, CDC2 
is the cattle level2, at 50% concentrate, SEM- Standard error of mean. 

Table 3b. Main effect of varieties on plant height of Maize in Pratylenchus infected field

Varieties Weeks after planting
1 2 3 4 5 6 7 8 9

SUWAN-Y 31.87b 44.80a 54.80a 65.87a 77.60a 84.73a 91.53a 99.67a 110.13a
DM-Y 37.60a 44.86a 54.13a 63.27b 73.27b 80.67b 84.27b 90.40b 109.27a
SEM 0.42 0.28 0.39 0.47 0.35 0.49 0.62 0.79 2.35

S NS NS S S S S S NS
Values that are in the same column and having the same letter(s) have no significant difference at p≤0.05 
according to Duncan’s multiple range test (DMRT)

Table 4a. Main effect of treatment on number of leaves in Pratylenchus infected soil

Treatments Weeks after planting
1 2 3 4 5 6 7 8 9

PC1 4.33 5.33 6.83 8.17 8.67 10.00 11.83 14.83 18.83a
PC2 4.67 5.17 7.50 8.33 9.00 8.33 11.83 14.67 16.67b
CDC1 4.50 5.33 7.33 8.17 9.00 10.17 11.67 14.67 17.17a
CDC2 4.50 5.00 7.33 8.33 8.67 10.00 11.33 15.50 16.67a
Control 4.67 4.50 7.17 8.17 8.33 10.17 11.67 14.83 15.83b
SEM 0.24 0.24 0.26 0.18 0.17 0.68 0.11 0.31 0.33

NS NS NS NS NS NS NS NS S
Values that are in the same column and having the same letter(s) have no significant difference at p≤0.05 according 
to Duncan’s multiple range test (DMRT), Key: S-significant, NS-not significant, PC1 poultry dropping level 1 at 100% 
concentrate, PC2- poultry dropping level 2 at 50% concentrate, CDC1 is the cattle dung level1 at 100% concentrate, CDC2 
is the cattle level2, at 50% concentrate, SEM- Standard error of mean.
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SUWAN-Y performed significantly higher than DM-Y 
both in screen house and field trials (Tables 5a & 5b) in 
spite of its higher susceptibility to nematode infection 
than DM-Y (Tables 6a & 6b). 
This therefore implies that SUWAN-Y is more tolerant 
to nematode infection as it was able to produce 
appreciably higher yield irrespective of higher number 
of Pratylenchus population present in the plants 
rhizosphere. It also could be reasoned that DM-Y 
had suppressive effect on the nematode and did not 
permit high rate of reproduction hence, the significantly 
lower Pratylenchus population density. Deriving from 
the migratory endoparasitic habit of lesion nematode, 
it is also possible that some were able to attack and 
penetrate the roots of the plants at the early stage 
causing some physiological devastation of the cells and 
tissues that inversely affected the metabolic activities 
of maize tissues, thus reducing food manufacture and 
eventual translation to poor yield. Various researchers 
such as Pakeenrathun et al. (2009) reported that 
use of organic manures does not only improve the 
growth and productivity of plants, but it is also a useful 
strategy for managing pests. Our studies to a large 
extent, corroborate the above report especially in the 
pot trials which was a controlled trial. The suppressive 
impact of nematode by the compost tea from poultry 
dropping was an indication of its superiority over the 

cattle dung compost. Therefore, application of poultry 
compost tea in pratylenchus infested field planted to 
SUWAN – Y and DM-Y promises higher yield, cost 
effective and environmental friendly.  However, this 
does not undermine the potency of cowdung tea as 
they also gave appreciable yield especially at 100% 
concentration.

Table 4b. Main effect of varieties on number of leaves of maize in Pratylenchus infected field

Varieties Weeks after planting
1 2 3 4 5 6 7 8 9

SUWAN-Y 4.47a 5.13a 7.28a 8.27a 8.80a 9.47a 11.63a 14.07a 16.60a
DM-Y 6.6a 5.00a 7.20a 8.20a 8.87a 10.2a 11.80a 15.33a 16.67a
SEM 0.15 0.15 0.16 0.12 0.11 0.43 0.13 0.19 0.21

NS NS NS NS NS NS NS NS NS
Values that are in the same column and having the same letter(s) have no significant difference at p≤0.05 
according to Duncan’s multiple range test (DMRT)

Table 5a.  Effect  of  the  compost  tea  on  mean  fruit and seed  
  weight  (kg)  of  the  two  varieties  infected  with  
  Pratylenchus zeae .

Pot Field
Fruit Seed Fruit Seed

PC1 5.71a 3.70a 9.62a 6.70a
PC2 4.95b 2.87ab 8.40b 5.85b
CDC1 4.37c 2.45b 7.42c 4.90c
CDC2 4.01c 2.20c 7.00c 4.40d
Control 3.06d 1.77d 6.85d 3.57e
SEM 0.2 0.12 0.14 0.17

Values that are in the same column and having the same letter(s) 
have no significant difference at p≤0.05 according to Duncan’s 
multiple range test (DMRT)

Table 5b. Effect of varieties on fruit and seed

Varieties Pot Field
Fruit Seed Fruit Seed

SUWAN-Y 4.69a 3.4a 8.73a 5.80a
DM-Y 4.06b   2.6b 8.1ab 4.72b
SEM 0.16 0.91   0.74 0.15

Values that are in the same column and having the 
same letter(s) have no significant difference at p≤0.05 
according to Duncan’s multiple range test (DMRT)

Table 6a. Effect of treatments on mean soil population in Pratylenchus infected field
                average initial pratylenchus population is 590

Treatments
Initial pop. of 
Pratylenchus

Pratylenchus 
pop.1 month

Final pratylenchus 
population

Pot Field Pot
PC1 590 73.67a 308.10a 19.90a
PC2 590 85.00a 324.40a 25.41a
CDC1 590 98.33a 518.70b 40.16b
CDC2 590 105.00b 552.40b 58.20c
Control 590 184.73c 2267.30c 387.75d
SEM 8.26 30.75 7.86

Values that are in the same column and having the same letter(s) have no significant difference 
at p≤0.05 according to Duncan’s multiple range test (DMRT)

Table 7b. Initial  pratylenchus  population  in the field is approximately 590. Pratylenchus  
      population in 100mg of soil is 127

Varieties Pratylenchus pop. 1 month Final Pratylenchus population
Field Pot Field Pot

SUWAN-Y 902.8b 102.17b 814.32b 56.17b
DM-Y 806.76a 85.74a 774.04a 31.02a
SEM 19.45 9.82 10.14 0.74

S S S
Values that are in the same column and having the same letter(s) have no significant difference 
at p≤0.05 according to Duncan’s multiple range test (DMRT)
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Table 7c. Initial soil nematode population present in the field
Nematode Genera Population

Meloidogyne incognita 0a
Scutellonema bradys 115b
Helicotylenchus sp. 175c

Pratylenchus sp. 590d
SEM 1.12

Values that are in the same column and having the same letter(s) 
have no significant difference at p≤0.05 according to Duncan’s 
multiple range test (DMRT)

CONCLUSION 
The use of organic amendments in form of compost 
tea is an additional knowledge and improvement to 
efforts being made to reduce the negative impacts of 
nematode on maize especially poultry dung and their 
combinations with SUWAN-Y and DM-Y varieties. This  
could be considered as one of the best management 
practices (BMPs) that can increase maize production, 
Their implementation is therefore being advocated 
considering their profitability and environmental 
wellness. 

RECOMMENDATION
Further research efforts should be targeted towards
i.  Comparing the liquid and solid compost with           
    respect to suppression of nematodes and crop  
    improvement

ii.  Extracting root Pratylenchus zea population density 

iii. Dissecting treated and untreated maize roots for  
     observation of lesions

iv. Carry out histopathological studies on the roots of  
     the two varieties of maize.
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