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_________________________________________________________________________________ 

ABSTRACT --- A field research was conducted at Ikpe Annang, Essien Udim Local Government Area of Akwa Ibom 

State, Nigeria between March and June, 2015 to evaluate the efficacy of aqueous extract of Azadirachta indica, Moringa 

oleifera and Ocimum grattissimum on corn earworm (Heliothis armigera). The experiment was laid out in split plot 

fitted into randomized complete block design with three replicates. Aqueous extracts of the three botanicals were applied 

at the rates of 0, 100, 200 and 300 l/ha weekly to study the number of punch holes on leaves and the number of cobs 

attacked by corn earworm at 4, 6 and 8 weeks after planting (WAP), as well as grain yield. Data collected were subjected 

to analysis of variance (ANOVA) and significant means compared using least significant difference (LSD) at 5% 

probability (p<0.05). The results from the study showed that application of A. indica and M. oleifera leaf extracts applied 

at 300 l/ha recorded fewer punch holes than O. grattissimum leaf extract, at different times after planting. At harvest, 

the application of neem leaf at 300l/ha recorded lesser number (1.49) of insect pest per cob than scent leaf (2.51) and 

moringa leaf (1.80) while fewer number of cobs were attacked by the insect pest. At harvest, the highest grain yield of 

2.31 t/ha was recorded from maize treated with moringa leaf extract while neem leaf recorded 2.25 t/ha, as against scent 

leaf with the lowest yield of 1.85t/ha. The incorporation of biopesticides particularly neem and moringa for the 

management of field pests of maize is hereby advocated.  
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_________________________________________________________________________________________________ 

 

1. INTRODUCTION 

          In Nigeria, and indeed most sub-sahara Africa, maize (Zea mays L.) attains economic importance from its value as 

staple food item (contributing to household food security), animal feed, agro-industrial and trade item, thereby leading to 

the  growth of economy and poverty  alleviation [1], [2], [3]. Yield-constraining factors include inefficient production 

technology, low-level plant health management skill, low capital outlay and inefficient resource utilization [4], [5]. The 

factors that limit maize production are also diverse, some of the most important ones being insects and closely related 

organisms such as mites. From the high valleys of the tropics and subtropics to the tropical lowlands and temperate regions, 

these pests can infest maize at any stage of crop development and in storage and attack any part of the plant, often causing 

severe damage [6]. 

 

         Pest control in Africa has largely depended on the use of synthetic pesticides. Therefore, fears concerning the 

effect of synthetic pesticides on human health, increased pest resistance and the negative environmental impact of these 

chemicals have led to the development of safer, more environmentally acceptable and cost effective control alternatives, 

especially the use of plant products [7]. Most plants have insecticidal properties which have been used against ectoparasites, 

and or as antihelmintics or vermicides [8]. There is a good potential of using botanical pesticides as grain protectants in 

storage systems because they are broad spectrum besides being readily available, safer and affordable by resource poor 

farmers [9]. In Nigeria, most farmers are unaware of the availability of numerous and easily available plant-based 

insecticides. Plant - based insecticides must therefore be taken to the field to determine their efficacy against pests. Moringa 

(Moringa oleifera), Neem (Azadiracta indica), Scent leaf (Ocimum gratissimum), are useful plants known to man and have 

been found useful (especially among rural dwellers) in the treatment of malaria, diabetes, hypertension, gastritis/ulcers, 

heart burn, asthma, impotence and stress [10].  

Corn earworm is a serious insect pest of cultivated maize and if left unchecked could cause considerable yield losses. 

This therefore gave impetus to this work to determine the efficacy of neem, moringa and scent leaf in the management of 

this insect pest. 
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2. MATERIALS AND METHODS 

2.1 Experimental Site and cropping history 

The experiment was sited at Mbiabong Ikpe, Essien Udim Local Government Area of Akwa Ibom State, Nigeria during 

the early planting season of 2015. The experimental area falls under humid tropical rain forest zone of Nigeria and is 

located on latitude 15oN and 17oN and longitude 11oE and 13oE with mean altitude of about 68m above sea level [11]. The 

rainfall pattern is bimodal with wet season starting from March – October and dry season from November – February. 

There is always a short dry spell in the raining season which occurs in the month of August and is characterised as August 

Break [12]. Mean annual temperature ranges from 25.28 – 27.51oC and could be high in the months of February – April 

while the relative humidity is between 69 – 81%. The soil in the area has been described as typical acid sand soil [13]. 

2.2 Preparation of aqueous extract 

 
Fresh leaves of neem, moringa and scentleaf were collected from the wild and air-dried for 5 days in the laboratory before 

being ground into fine powder using hand blender. After grinding, they were separately soaked in distilled water at the 

concentration of 5g/1000ml for about 12hours, and then filtered to have an aqueous extract.  

 
2.3 Treatments 

 
The treatments were applied weekly at the rates of 0, 100, 200 and 300lit/ha using a knapsack sprayer. The dimension of 

the entire plot was 12m x 49m, each replicate measuring 3m x 47m with 1m path between sub-plots, and 1.5m between 

replicates. 

Ten plants were tagged for insect pests’ data and the following parameters were measured;  

(a) Number of punched holes in stem and leaves at different times after planting 

(b) Insect pest severity. This was determined using numbers in rating the level of severity (1 - low severity , 2 - 

slightly severe, 3 - very severe) 

(c) number of insects per bisect stem/ cob 

(d) Number of cobs per plot attacked by insects  

(e) Grain yield (t/ha) 

 

3.  RESULTS AND DISCUSSION 

 

3.1 Number of punch holes 

  
The result of number of punch holes recorded in Table 1 shows plots treated with 300, 200, 100l/ha aqueous 

extract of neem, moringa or scent leaf showing considerable reduction of insect pest damage compared to the untreated 

plots. This could be as a possible presence of bioactive compounds in the botanicals and agrees with the findings of [14] 

that some secondary metabolites may act both as insecticides and antifeedants thus influencing insect’s locomotion, 

oviposition, feeding behaviour, developmental and physiological processes as well as behavioural patterns. The number of 

holes on leaf was significantly reduced by the different biopesticides compared with the untreated control. The significant 

decrease in the number of punch holes at harvest with the application of neem leaf extract suggested the presence of strong 

anti-feedant compounds and this agrees with the findings of [15] that neem extract blocks the synthesis and release of 

moulting hormones from the immature insects. This observation was also reported by [16], that azadirachtin does not 

directly kill pest, but alters the life-processing behaviour in such a manner that the insect can no longer feed, breed or 

undergo metamorphosis. 
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Table 1: Effect of the extracts on number of punched holes recorded. 

Treatment  Rate    Weeks after planting   

            ___________________________________________ 

       4     8   12 

Neem      0   2.60   7.45  13.60 

  100   1.31      2.11  5.59 

  200   1.16   2.08  4.36 

  300   0.01   1.86  3.17 

 Mean    1.27   3.39  6.68 

 LSD    0.51   0.63  2.30 

Scent leaf     0   2.96    8.01  12.75       

  100   1.45   3.81  7.36 

 200   1.20   2.66  5.11 

  300   0.31   2.12  2.81 

 Mean    1.48   4.15  7.01 

 LSD    0.20   0.22  0.57 

Moringa      0   2.51   7.55  13.70 

  100   1.22   2.25  6.14 

  200   0.98       2.15  4.16 

  300   0.12   2.06  2.84 

 Mean    1.21   3.50  6.71 

 LSD    0.57   0.85  1.75 

 

 
3.2 Insect Pest severity 

The severity of insect pests of maize was significantly different (P<0.05) among the biopesticides (Table 2) 

compared with the untreated control. The 300l/ha treatment rate recorded the least insect pest severity at different times 

after treatment. This is an indication of the botanicals being able to offer protection to treated plants against pest attack. 

Table 2:  Insect pests’ severity at different times after planting and at harvest. 

___________________________________________________________________________ 
Treatment  Rate    weeks after planting   

      __________________________________ 

       4  6   8  At harvest 

Neem      0   2.67       3.11    4.25             4.75 

  100   1.60       1.71    1.85             2.04 

  200   1.35       1.68    1.56  1.89 

    300   1.25       1.34    1.48  1.59 

 Mean    1.80        1.96    2.27  2.53 

 LSD    0.20  0.38 0.22  0.57 

Scent leaf     0   2.67       3.22    4.30  4.63       

  100   1.68       1.81    1.98  2.27 

 200   1.48       1.63    1.65  2.12 

  300   1.38       1.62    1.80  1.95 

 Mean    1.57       1.93    2.14  2.42 

 LSD    0.51  0.25 0.63  2.30 

Moringa      0   2.70      3.25    4.40  4.75 

  100   1.58      1.65     1.70  1.93 

  200   1.30       1.51    1.60  1.85 

  300   1.42       1.50    1.63  1.78 

 Mean    1.56      1.79    2.12  2.35 

 LSD    1.25      1.61    1.78  1.86 
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3.3 Number of insects and maize grain yield 

  Number of insect pest per stem presented in Table 3 showed significant differences amongst the treatments with 

highest number of insects recorded on the control treatment. The influence of biopesticide application on maize grain yield 

(Table 3) also varied significantly according to treatment level. Application of 300 l/ha resulted in the highest grain yield 

in all the treatments while the least grain yield was from the control treatment.    

At harvest, the number of insect pests per stem was markedly influenced by the rates of application with plants 

treated with neem leaf extract at 300l/ha recording the lowest number. Maize yield was highest in plots treated with 300l/ha 

of the extracts which is an indication of greater protection of treated plots against the untreated control. Thus the significant 

reduction in infestation and damage accompanied by yield increases with application of moringa and neem leaf extracts on 

cultivated maize agrees with the findings of [17], [18] that biopesticides offered protection to crops than the untreated 

control.  

 

Table 3: Number of cobs attacked by corn earworm (Heliothis armigera) and grain yield (t/ha) 
 

Treatment Rate   Number                Number of cob          Maize 

     Of Insect             per plot attacked              Grain 

        Pest per cob              by corn earworm      Yield (t/ha)  

Neem      0  6.39                                 5.33                                    1.18 

  100  2.75     3.13     1.95 

  200  2.14     1.88     2.15 

  300  1.49     1.33     2.25 

 Mean   3.19     2.92     1.88 

 LSD   0.65   0.53    0.20 

Scent leaf     0  5.75     6.34     1.12       

  100  3.99     3.88     1.85 

 200  3.05     2.51     2.10 

  300  2.51     2.01     2.10 

 Mean   3.83    3.69     1.79  

 LSD   1.80   1.60     0.95 

Moringa     0  6.11     5.14     1.11 

  100  2.80     2.75     1.96 

  200  2.42     1.99     2.20 

  300  1.80     1.52     2.31 

 Mean   3.28     2.85     1.89  

 LSD   0.57     0.85     0.97 

   

 

4.  CONCLUSION  
This study has shown that application of biopesticides in the management of insect pests of maize can reduce 

losses and optimize yield. Therefore, biopesticides could be incorporated in the management of insect pest of maize leading 

to a reduction in the environmental health hazard caused by chemical pesticides.  
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