
IOSR Journal of Agriculture and Veterinary Science (IOSR-JAVS) 

e-ISSN: 2319-2380, p-ISSN: 2319-2372. Volume 7, Issue 5 Ver. II (May. 2014), PP 12-15 

www.iosrjournals.org 

www.iosrjournals.org                                                    12 | Page 

 

Laboratory Evaluation of Botanical Effect on Yam Tuber Beetle 

(Heteroligus Meles Billberger) (Coleoptera: Dynastidae) Damage 

and Weight Loss in White Yam (Dioscorea Rotundata Poir) 
 

Okoroafor, E
1
, I. Onu

2
, C. I. Amatobi 

1
Biotechnology and Farm   Health Unit, Institute Of Food Security, Department of Crop and Environmental 

Protection, University of Agriculture Makurdi P.M.B 2373, Nigeria 
2
Department of Crop Protection, Faculty of Agriculture, Institute for Agricultural Research, Ahmadu Bello 

University, Zaria, P.M.B 1044, Samaru Zaria, Nigeria. 

 

Abstract: The deterrent effect of powdered husk of Parkia biglobosa (Jacq), seed and leaf of Azadirachta. 

indica (Juss)  on severity of feeding by Heteroligus meles (Billb) in yam was evaluated in the laboratory under 

ambient condition (temp: 24 – 29°C and 73 – 76% RH).Each powder were tested at the rate of 0.84g/210g of 

yam sett from 50% dust formulation and 2.5 g/500g of soil in  plastic cages  against the beetle  along with 

untreated control which were replicated three times and arranged in completely randomized design (CRD).This 

study revealed progressive increase in Damage and weight loss over time. Damage reduced in treated tubers in 

cages and Weight loss rated low for treated tubers with A.indica leave  and seed powder (3-8%)and,6-22% for 

Parkia husk treatment compared with 27-49% for the untreated tubers  within  2-8 weeks respectively. 
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I. Introduction 
Yam beetle, Heteroligus meles is a serious soil insect pest of yam in riverine areas particularly in the 

forest zones, up to the savanna region along the Benue-Niger. One major constraint to yam production is the 

damage caused on yam tubers by the beetle in the forest and  Guinea savanna zones of Nigeria(Onwueme, 1978, 

Tobih et al.,2007a;Okoroafor et al., 2007,2009). The beetle feed and creates spherical and semi-spherical lesions 

of varying sizes on tubers in the range of 1 to 20 holes in a tuber(Taylor,1964;Tobih et al,2007a;Okoroafor et 

al.,2009). Adult H. meles  feeds on yam tuber creating large semi spherical holes of 1-2.5cm Taylor(1964) 

which predisposes tubers to fungal and bacterial attacks  on the field  and during storage (Morse et.al.,2000).The 

feeding of H.meles cause about 22-77 % tuber loss, drastic  reduction  of yield and market value, and damage in 

extreme cases resulting from adult feeding on yam can cause plant death (Taylor, 1964). It is important to 

control this beetle on yams since yams are significant sources of calories, calcium, iron, thiamine and ascorbic 

acid (Vitamin C) (Coursey, 1967). It is a staple food for millions of people in tropical countries, notably in West 

Africa, the Caribbean’s and parts of southeast Nigeria (Hahn et al., 1987).. 

The use of organochlorine insecticide such as Aldrin  2.5 %  dust proved effective and economical in 

controlling the beetle (Taylor, 1967), and was widely used by farmers in Nigeria. However, Aldrin dust was 

banned by Nigeria government due to undesirable side effects such as tumor promotion, carcinogenicity, 

neurotoxicity in human and animals coupled with its persistence and residue problems in the soil, thus leaving 

farmers handicapped. Some synthetic insecticides  found effective as alternative poses problem of handling by 

rural farmers, high cost, human toxicity, environmental hazard, pest resistance.Such insecticides reported were 

Carbofuran (Emehute et al, 1991, Umeozor, 1998), Chlorpyriphos(Tricel 48 EC) and endosulfan (endocel 

35EC) (Tobih et al., 2007b). Thus this study investigated the potency of Parkia  biglobosa husk,,and,,A indica 

leaf  and seed extracts for controlling the voracious  feeding by  H. meles  on  yam tubers.    

 

II. Materials And Method 
The experiment was conducted at the Crop Science laboratory, University of Agriculture Makurdi, 

Benue state, Nigeria to investigate the effect of Parkia  biglobosa husk,  A .indica seed  and leaf extract on 

feeding of H. meles on yam tubers .The  dust formulation weighing 1.67 g  contained 0.84g of each plant extract 

was weighed on a Metler balance (model 2000) and was poured into the Petri dishes where 3mls of clean water 

was added and stirred to form slurry. The bioactivity test was conducted with the aqueous slurry of A.indica 

seed and leaf, and Parkia  biglobosa husk extract  on the tuber setts, and 500g soil treated with  25% solution of 

each plant extract  and exposed to three beetles  per cage. The slurry were applied topically on  the yam sett . 

Yam setts weighing 210g with disc surface diameter of 9cm and height of 4.5 cm were used. Cages were 

assigned to each treatment and were arranged in a Completely Randomized Design (CRD) and replicated three 
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times respectively. The cages were kept on the laboratory bench for observation under ambient temperature of 

24
o 

c ±5 and relative humidity of 73%.±3%. Damage caused on yam setts was observed from 24hrs and the 

experiment was terminated at the end of eight weeks of beetle exposure to treated and untreated yams. 

Parameters recorded were number of holes, depth and diameter of feeding holes. The weight loss of tuber after 

feeding by the beetle was determined. 

Weight loss (%) =   Initial wt – final wt      x 100 

   Initial wt 

From the weight loss data, five scale of rating was defined, where 1=1-10 % tuber wt loss,2=11-20 % 

wt loss,3=21-30 % wt loss,4=31-40 % wt loss, and 5=41-50 % wt loss. 

 

Acquisition of Heteroligus meles Billb: 

Adult H. meles were collected in perforated containers with wet soil sample from farmers’ field in 

August  . Adult H. meles were sourced from yam farms belonging to farmers in the experimental area. The 

beetle is presented in Plate 1. The beetles were identified and confirmed as H. meles using the reference 

materials in the Insect Museum, Department of Crop Protection, Ahmadu Bello University, Zaria. 

 

Plant material preparation  and treatment: 

Mature green neem leaves were plucked from the tree and seeds were picked from under the neem trees 

(Azadirachta indica, A. Juss). The neem leaves and seeds were air dried under ambient air for three days in the 

month of March when radiation was 13.5 cal cm
2
 day

1
. The husk from pods of Parkia biglobosa Jacq was 

sourced from the month of February to May. The husk was sun dried for five days while the neem leaves and 

seeds were air dried and separately pounded into powder using pestle and mortar. The powder was sieved with 

0.50mm pore size sieve and packed in respective polythene bags and stored until use. Fifty percent of the plant 

powders were formulated with the organic ash respectively and used as the treatments. The ash was used in the 

mixture to spread the active materials on the tubers. 

 

Description of plastic cage for Heteroligus meles  
The cage was made up of a perforated plastic strainer and sieve made of plastic with fine pore mesh for 

entrance of air. The sieve made of plastic has 22 cm surface diameter and 6.5cm height which was inverted in 

the perforated plastic strainer with surface diameter of 24cm and height of 10cm (Plate 1). The top of the cage 

was wedged with about 200g object to prevent the forceful flight of H.meles in the night.

III. Statistical Analysis 
Data obtained on number, depth and diameter of feeding holes created by H.meles on tubers and tuber 

weight reduction expressed in percentage weight loss were analyzed using analysis of variance (ANOVA) for a 

CRD considering time as a factor for determining severity of damage.. SAS software version 8(2) (SAS 2000) 

was used at the IAR data processing unit, Ahmadu  Bello University Zaria,Nigeria.The means were separated 

using Student Newman Keuls test (SNK test at 5% level of significance) 

 

IV. Results  and Discussion 
The severity of feeding at 8 weeks caused the number of feeding holes to decrease when holes 

coalesced in untreated tubers  and  the depth of feeding holes on untreated  tubers was significantly (P< 0.05)  

high at 2 weeks  compared with  negligible depth for the treated tubers with  botanicals (Figs 1 and 2 ).The 

results showed progressive increase in damage  and weight loss over time.The diameter of the  feeding holes 

increase on the untreated tuber at 8 weeks leading to coalesced holes indicating severe feeding that reduce 

market value by the beetles ( Fig 3 ). Eight weeks after beetle exposure to feeding ,weight loss of  8%  and  22%  

were recorded respectively for tubers treated with A.indica and P. biglobosa husk extracts   and were 

significantly lower (P<0.05) compared with the untreated tubers that recorded 49 % weight loss  (Table 1). 

Weight loss for all the treated tubers at 2-8 weeks feeding by the beetle  ranged from 3 -9.5% on scale 1 rating  

with exceptional case of Parkia treatment  compared with 27 - 49% weight loss in untreated tubers on scaie 4 

and 5 signifying high and very high weight loss within  2-8 weeks of feeding.. 

Application of Parkia biglobosa husk extract, A. indica seed and leaf extract at the rate of 0.84g/210 g 

on yam sett  and 2.5 g /500g soil  per cage showed high potency in the control of H. meles in the laboratory. 

The efficacy of Parkia husk powder in reduction of feeding  damage by  H.meles in this study might be due to 

the presence of phytotoxins in Parkia husk which must have contributed to its bioactivities on H. meles in the 

laboratory.The bioactivity in Parkia husk was reported by Thacker (2002);Sabiiti and cobbina (1992). 

 The efficacy of A. indica seed   in this study might be due to the presence of active components such as 

Azadirachtin A, 26-epoxynimbin, 6-acetylacetate, sodium nimbidate while that of A. indica  leaf  might be 
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attributed to the presence of bioactive components such as Vilasinin from green leaves, 6-Acetylnimbandiol, 6-

Acetyl-niminene reported to be present in the leaf and can be utilize as pesticide (Gopinathan, 2007).  

 

 
Plate 1: Yam beetle feeding in untreated  yam tuber. 

 

 
Figure 1: Effect of Parkia husk and Neem extracts on feeding holes created by Heteroligus meles (yam 

beetle) in yam tuber within eight weeks of infestation.. 

NSP = Neem seed powder, NLP = Neem leaf powder, PHP = Parkia husk powder  Cont = Control. 

 

 
Figure 2 : Effect of Parkia husk and Neem extract on  feeding holes by adult Heteroligus meles on yam 

tuber in Eight Weeks Of  Infestation. 

 

 
Figure 3 : Effect of Parkia husk and Neem extract on diameter of feeding holes by adult Heteroligus 

meles in yam tuber  within   eight weeks of infestation. 

NSP = Neem seed powder, NLP = Neem leaf powder, PHP = Parkia husk powder, Cont = Control. 



Laboratory Evaluation of Botanical Effect on Yam Tuber Beetle (Heteroligus Meles …. 

www.iosrjournals.org                                                    15 | Page 

Table 1: weight loss(%) of  treated  yam tubers infested with H. meles 
Treatment  2wks            4wks              8wks 

Neem seed     ( NSP)                       3.19b           4.76b                        7.94b 

Neem leaf     ( NLP)                         4.76b          4.76b             7.94b 

Parkia husk    ( PHP)                       6.33b          9.52b             22.2b 

Control                                              27.0a           36.52a             49.2a 

SE+                                                      5.71             6.66             6.34 

CV%                                                   6.44             7.82                         17.2 

Means in a column bearing the same superscript(s) do not differ significantly (P<0.05)  SNK test. Values are 

means of three replicates. 
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