
Agrosearch (2018) 18 (2): 38 – 58                                                             https://dx.doi.org/10.4314/agrosh.v18i2.4 
 

38 

EFFECT OF VARIETIES AND MULCH TYPES ON FOLIAR INSECT PESTS OF OKRA 

[Abelmoschus Esculentus L. (Moench)] IN A HUMID TROPICAL ENVIRONMENT 
 

*Ojiako, F. O., Ibe, A. E., Ogu, E. C. and Okonkwo, C. C. 

 

Department of Crop Science and Technology, Federal University of Technology, P.M.B.1526, 

Owerri, Imo State, Nigeria. 
 

 

*Corresponding Author:  frankojiako@gmail.com  

ABSTRACT 
 

The effect of varieties and mulch types were evaluated on some vegetative insect pests of okra 

(Abelmoschus esculentus) at the Federal University of Technology, Owerri, Nigeria. A 3 x 5 

factorial in randomized complete block design (RCBD) was used to lay out the trial. Three 

varieties of okra (NHAe47-4, V35 and Lady’s finger) and five mulch types [dry palm fronds, dry 

grass, black polyethylene, groundnut (live mulch) and unmulch (as control)] were used as 

treatments. Ten tonnes per hectare (10 t ha-1) of dry grass and dry palm fronds, respectively, 

were applied before planting. The black polyethylene mulch was applied to fit the 1 m x 3 m plot 

size. Groundnut seeds were planted between the okra plants, at a spacing of 60 cm x 25 cm, as 

live mulch. A 60 cm x 45 cm spacing was used to sow the okra seeds. Data collected were plant 

height, number of leaves, leaf area and number of damaged leaves. At different developmental 

phases of the crop, insect pests were sampled. Results indicated mulch application had 

significant effect on insect pest leaf damage whereas no significant differences existed between 

the varieties used. Black polyethylene mulch treated plants had the least insect pests attack and 

consequently, the lowest number of damaged leaves. The flea beetle Podagrica spp., cotton leaf 

roller Notarcha derogata, cotton strainer Dysdercus spp., whitefly Bemisia tabaci and Nigerian 

grasshopper Oedaleus nigeriensis were identified as the major vegetative insect pests of okra. It 

may be concluded that okra cultivated with plastic mulch reduced insect pests and produced 

healthier plants.  
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INTRODUCTION 
 

Okra crop [Abelmoschus esculentus (L.) Moench], known in many English-speaking countries as 

lady′s fingers or gumbo, is a flowering plant in the mallow family (Judd et al., 2015). The crop is a 

very important vegetable crop because of the area under cultivation and its consumption 

(Iremiren and Okiyi, 1986). Okra is distributed throughout Africa, Asia, Southern Europe, and 

America [Sathish et al., 2013]. Its pods, seeds, leaves, and shoots, as well as the outer cover of 

the flowers (calyx) are all eaten as boiled greens, blanched, fried, sautéed and steamed and is 

even tasty when raw, young, and fresh (NRC, 2006; Sabitha et al., 2012).The immature pods are 

used as boiled vegetables in slimy soups as thickener (Schippers, 2000). 

Okra crop is attacked by numerous insect pests from seedling to the stage of harvest (Kedar et 

al, 2014). The shoot and fruit borer (Earias vittella), the flea beetle (Podagrica uniforma and P. 

sjostedti), whitefly (Bemisia tabaci), leafhopper (Amrascabiguttula biguttula), dusky cotton bug 

(Oxycarenus hyalinipennis), fruit borer (Helicoverpa armigera), leaf roller (Sylepta derogata), 

aphid (Aphis gossypii), solenopsis mealy bug (Phenacoccus solenopsis), red cotton bug 

(Dysdercus koenigii), red spider mite (Tetranychus urticae), etc., are some of the more important 

ones. In West Africa, most damage to okra is, however, inflicted by the two flea beetle species, 

Podagrica uniforma and P. sjostedti which are responsible for heavy defoliation (Odebiyi, 1980) 

and important yield losses in Nigeria, Ghana and Burkina Faso (Obeng-Ofori and Sackey, 2003; 

Ahmed et al., 2007; Dabiré-Binsoet al. 2009). Podagrica species transmit the okra mosaic virus, 

causing significant fruit yield reduction of about 18 – 50% (Vanlommel et al, 1996; Alegbejo et al., 

2008; Pitan and Ekojab, 2011). The insects have been observed to commence their infestation 

on Okra plants from the stage of germination and throughout all stages of its growth.  

Numerous cultural measures have been adopted to curtail the problems associated with insect 

infestation on crops, including the use of mulches. Mulching, which can be described as covering 

of the top soil with a protective material, is one of the most beneficial and simplest agronomic 

practices for reducing erosion, suppressing weed growth, retaining water and enhancing pest and 

disease protection in gardens (Mugalla et al., 1996; Iqbal,et al., 2009).  

Mochiah et al. (2012) reported that cowpea live mulch can effectively suppress pest populations 

in pepper while the use of groundnut as live mulch in an intercropping system have been 

recommended (Ibeawuchi et al., 2005). Grass (Pennisetum) mulch has been effectively used to 

control weeds, reduce soil temperature and conserve soil moisture (Awodoyin et al., 2007). 

Staking tomato crops and mulching the soil surface with either black polyethylene films or grass 

under wet conditions has been reported to significantly increase marketable yield (Babatola and 
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Olaniyi, 1999). Contrarily, relatively high pest populations have been reported in plots mulched 

with straw when compared with other treatments (Johnson et al., 2004) 

Polyethylene mulch has been found to improve retention of soil moisture, reduce rot in crown 

fruit, inhibit weed growth, increase yield delay tomato yellow leaf curl (TYLC) by at least 14 days, 

ameliorate tomato spotted wilt (TSW) significantly, stem soil nutrient leaching and effectively 

control pests (Gilreath, 2001; Kwabiah, 2004; Ban et al., 2009; Berihun, 2011; Hatami et al., 

2012, Mahadeen, 2014). 

Most of the experiments on mulching materials were primarily to determine their effect in soil 

water conservation, reduction of salt accumulation in the soil, soil temperature amelioration, weed  

suppression and the resultant effect on crop yield (Jamil et al., 2005; Awodoyin et al., 2007; Al-

Rawahy et al., 2011; Mochiah et al., 2012) 
 

Studies conducted to ascertain the comparative effect of the five mulch types: dry palm fronds, 

dry grass, black polyethylene, groundnut (live mulch) and unmulch (as control) to control insect 

pests of okra in a humid tropical environment, is relatively novel in our clime. 

This study, therefore, was aimed at determining the types of insect pests that attack okra in 

Owerri area of Imo State, their preponderance, extent of damage caused and effect of the mulch 

types in their control. 
 

MATERIALS AND METHODS 
 

Experiment Site 

The trials were performed at the Demonstration Farm of the School of Agriculture and Agricultural 

Technology, Federal University of Technology, Owerri, southeastern Nigeria, which lies between 

latitudes 4o 401 N and 8o 151 N, longitudes 6o 401 and 8o 301 E.  Soils of the area are derived from 

vast parent materials including Bende-Ameki Shale, Coastal plain sand, false bedded sandstone, 

Alluvium, Lower coal measure and Upper coal measure (Ahukaemere et al., 2016). The site 

which lies at the tropical rain forest zone has two climatic seasons - the rainy season which 

commences at about April and exits in October and dry season (from mid-November to March of 

the succeeding year). The average rainfall is about 2,134 mm while daily temperature ranges 

from 21oC to 34oC (NIMET, 2012). The relative humidity reaches a minimum of 60% in January 

(at the peak of the dry season) and rises to 70 - 85% in July (at the peak of the rains).  
 

Field preparation and procurement of planting materials 

The existing secondary vegetation was cleaned with cutlasses and the debris raked from the site. 

A 29 m x 11 m (319 m2) area was measured out with a tape, rope and pegs. 
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Three varieties of okra were used for the trial: NHAe47-4, V35 and Lady’s finger. The NHAe47-4 

seeds, bred by and sourced from the National Horticultural Research Institute (NIHORT) Ibadan, 

Nigeria, is early flowering, has thick fresh pods, is short to medium in height with deeply lobed 

leaves and branches profusely (NIHORT, 1986). V35 seeds, an adapted exotic variety with almost 

the same morphological features as the NHAe47-4, was also obtained from NIHORT. Seeds of 

Lady’s finger, an elite variety that is well-liked by the people of southeastern Nigeria, were 

collected from Imo State Agricultural Development Project (ADP), Owerri, Nigeria. It is early 

flowering, medium in height with nearly entire leaf margin and branches diagonally upwards at an 

angle of 450 with the main stem (Iyagba et al., 2012).  

The black polyethylene mulch material was bought from Ekeonunwa Market in Owerri, Imo State 

while other mulching materials were sourced within the experimental site. 

 

Experimental Design and Treatment Combinations 

The experiment was laid out as a 3 x 5 factorial in a randomized complete block design (RCBD). 

This was replicated three times with each plot measuring 1 m x 3 m. Between the plots and 

blocks were 1 m alleys. This gave a total of 45 plots with 24 plants per plot at 60 cm x 45cm 

spacing. 

Groundnut (live mulch); Dry grass at 10 tonnes/ha or 16 kg/plot; Dry Palm frond at 10 tonnes/ha 

or 16 kg/plot; Black polythene mulch and Unmulch (control) were the five mulching materials 

tested with the three different varieties of okra.  

These five mulching materials (including unmulch), were randomly allocated into blocks with the 

three varieties of okra. These gave a total of 15 treatment combinations viz: V1 = NHAe47-4; V2 = 

V35 and V3 = Lady’s Finger; A1 = Groundnut (live mulch), A2 = Dry grass, A3 = Black polythene, A4 

= Dry Palm frond and A5 = Unmulch. 

 

Field Application of Treatment/sowing  

Measured mulch materials were applied in each of the plots according to their treatments a day 

before planting. Ten tones (10 t) of dry grass and dry palm frond were applied before planting, 

while black polythene was cut to size the 1 m x 3 m plot. Groundnut, planted at a spacing of 60 

cm x 25 cm between the okra plants, was used as live mulch. Two okra seeds were planted per 

hole at a spacing of 60 cm x 45 cm and later thinned down to one.  

Weeds were removed manually at 3 weeks after planting and subsequently every 2 weeks with 

hoe. 
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Data Collection 
 

Leaf area: Data collected from five (5) randomly selected plants involved measuring the length 

and width of the leaf and multiplying it with factors 0.89 for NHAC 47-4 and 0.56 for V35 and 

Lady’s Finger. This was done at 2, 4 and 6 weeks after planting (WAP), respectively. 

Plant height: Collected from five (5) randomly selected plants. Measurements were obtained 

from the ground level to the top of the plants using a meter rule. This was done at 2, 4 and 6 

WAP, respectively.  

Number of leaves per plant: Physical enumeration of leaves from the 5 randomly selected 

plants was recorded at 2, 4 and 6 WAP, respectively. 

Number of leaves damaged by insects: The visual recording of the number of leaves damaged 

by insects was done by counting these leaves on the 5 randomly selected and tagged stands. 

These were recorded at 2, 4 and 6 WAP, respectively. 

Sampling of insect pests: Sweep net, sample bottles and cellophane bags were used to collect 

the insect pests. Other non motile insects were hand-picked with plastic forceps and hand gloves. 

Samplings were done early in the morning (from 6:30 am -7:30 am) on Saturdays at 2, 3, 4, 5 and 

6 WAP, respectively. Insects collected were stored in transparent containers with cotton wool 

dipped in chloroform. The insects were later identified in the laboratory and recorded. 

Analysis of Data: Analysis of Variance (ANOVA) for Randomized Complete Block Design 

(RCBD) in a 3 x 5 factorial arrangement was used to analyze collated data. GENSAT Computer 

Software was employed and means separated as prescribed by Wahua (1999). Fisher’s Least 

Significant Difference (LSD) at P = 0.05 level of significance was used. 
 
 

RESULTS  
 

 

Variety and mulch had significant effect on the number of leaves of okra as shown in Table 1. 

Though variety alone had significant effect at 4 WAP only, the interaction between variety and 

mulch had no significant effect at 2, 4 and 6 WAP. However, mulching, had significant effect on 

the number of leaves of okra throughout the duration of the experiment (P = 0.05). Of the mulch 

types, black plastic mulch had the highest effect at 2, 4 and 6 WAP (6.42, 19.69 and 17.81 

leaves, respectively), followed by dry grass, palm frond, unmulch and live mulch (groundnut) in 

that order. At 4 WAP, the number of leaves were significantly influenced by variety with V35 

scoring the highest (17.68), followed by Lady’s finger (17.51) and NHAe47-4 (14.36), 

respectively.  



  43 
 

The effect of variety and mulch on okra plant leaf area at 2, 4 and 6 WAP is presented in Table 2.  

There were no interaction effects between variety and mulch types during the period under 

review. Variety alone had significant effect (p = 0.05) on leaf area at 2 and 6 WAP: NHAe47-4 

(34.40 cm2 and 236.20 cm2), V35 (27.50 cm2 and 179.20 cm2) and Lady’s finger (26.00 cm2 and 

159.4 cm2) for 2 and 6 WAP, respectively. Mulch types had significant effect only at 2 WAP with 

dry grass having the highest mean value (35.60 cm2) followed by black plastic (34.10 cm2), palm 

frond (32.50 cm2), unmulch (23.90 cm2) and groundnut life mulch (20.30 cm2), respectively.  

Mulching had statistically significant effect (p = 0.05) on plant height at 2, 4 and 6 WAP (Table 3). 

At 2 WAP, palm frond mulch recorded the highest plant height (10.78 cm) followed by dry grass 

(9.34 cm), black plastic (8.94 cm), life mulch (7.47 cm) and unmulch (7.41 cm) in that order. At 4 

WAP, the highest height came from plants mulched with black plastic (35.63 cm), followed by dry 

grass (35. 56 cm), palm bunch (35.14 cm), unmulch (32.50 cm) and life mulch (28.06 cm) in that 

order. By the 6th week, palm bunch had the highest mean value of 78.91 cm followed by unmulch, 

plastic, dry and live mulch with 78.60, 65.93, 63.49 and 50.96 cm, respectively. The different 

varieties had no statistical effect at 2 WAP but had significant effect at 4 and 6 WAP with 

NHAe47-4 having the highest mean value (40.26 cm and 90.12 cm) followed by V35 (32.49 and 

57.38 cm) and Lady’s finger (27.38 and 55.23 cm), respectively. Only at 6 WAP did the 

interaction between variety and mulch type have significant effect.  

Table 4 shows the effect of variety and mulch type on the number of damaged leaves at 2, 4 and 

6 WAP. Though variety had no significant effect on damaged leaves at 2, 4 and 6 WAP, mulching 

had. Plants treated with palm bunch had the highest number of damaged leaves (1.62) followed 

by dry grass, life mulch and unmulch (1.58, 1.51 and 1.44) leaves, respectively. Plastic covered 

plots had the least number of damaged leaves (1.11). Interaction effect between mulch type and 

variety had significant effect at 2 and 4 WAP only.  

Presented in Table 5 is the influence of variety and mulch type on the abundance of cotton 

strainer (Dysdercus spp.) at 2, 3, 4, 5 and 6 WAP. The mean number of the insect (at 2, 3, 4 and 

6 WAP) is least in Lady’s finger (3.00, 2.20, 2.60 and 2.60, respectively). NHAe47-4 and V35 were 

not consistent. On the effect of mulching materials, plastic mulch had significant effect (P = 0.05) 

and had consistently the lowest mean number of insects throughout the duration of the trial (1,78, 

1.14, 1.56, 1.78 and 2.33 insects, respectively), whereas plants mulched with palm frond mulch 

(at 2, 3, 5 and 6 WAP, respectively) recorded the highest mean number of insects. Groundnut live 

mulch and grass mulch significantly performed better than the control (unmulch).  

Table 6 depicts the effect of variety and mulch on the population of Bemisia tabaci (Gennadius, 

1889) at 2, 3, 4, 5 and 6 WAP. Variety did not significantly affect B. tabaci infestation, however, 
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mulch materials had significant effects (P = 0.05) at 2, 3, 5 and 6 WAP. Plastic mulch, again, 

recorded the least mean number of the insect: 2 WAP (1.44), 3 WAP (1.44), 4 WAP (1.56), 5 

WAP (1.44) and 6 WAP (1.56) while other materials neither showed any consistent pattern nor 

did they have clear differences between them and the control.  

Presented in Table 7 is the effect of variety and mulch types on the preponderance of the leaf 

roller Notarcha derogata (Fabricius, 1775) at 2,3,4,5, and 6 WAP. Results showed that the 

interaction of variety and mulch had no significant effect (P = 0.05) on the incidence of N. 

derogata throughout the duration of the experiment. Only at 2 and 3 WAP did mulch materials 

have any significant effect with groundnut (live) mulch having the least number of N. derogata at 

2, 3, 4 and 6 WAP (5.70, 5.78, 6.40. and 6.90 insects, respectively) followed closely by black 

plastic mulch (8.00, 7.56, 8.60, 6.33 and 7.7 insects) for 2, 3, 4, 5, and 6 WAP, respectively.  With 

the exception at 3 WAP, variety alone had no significant effect on N. derogata infestation.  

Table 8 depicts the effect of variety and mulch on Oedaleus nigeriensis (Uvarov, 1926) at 2, 3, 4, 

5 and 6 WAP. Variety alone recorded no significant effect at 2 and 4 WAP but significantly (P = 

0.05) influenced O. nigeriensis presence at 3, 5 and 6 WAP. Throughout the duration of the 

experiment, mulching had significant effect on the abundance of O. nigeriensis. The least mean 

number of the insects throughout the duration of the study (1.56, 3.00, 1.78, 2.22 and 2.00 

insects) was recorded with black plastic mulch at 2, 3, 4, 5 and 6 WAP, respectively. Dry grass 

mulch treated plants had the highest grand mean (6.56 insects) for the 6 weeks under review. 

Interaction analysis indicated that variety and mulch had significant effect (P = 0.05), throughout 

the 6 weeks of the experiment, on the number of the insects.  

The effect of variety and mulch type on the number of Podagrica spp. at 2, 3, 4, 5 and 6 WAP is 

shown in Table 9. The analysis of variance showed that interaction of variety and mulch and 

variety alone did not significantly influence the abundance of Podagrica at 2, 3, 4, 5 and 6 WAP. 

Mulch materials had significant effect at 2, 4, 5 and 6 WAP only. Plastic mulched plants had the 

least number of Podagrica at 2, 5 and 6 WAP while unmulch (control) had the highest mean 

value.
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Table 1: Effect of Varieties and Mulch Types on Number of Leaves of Abelmoschus esculentus at 2, 4 and 6 WAP 

  2 WAP 4 WAP 6 WAP 

Mulch  Lady F NHAe47-4 V35 Mean  Lady F NHAe47-4  V35 Mean  Lady F NHAe47-4 V35 Mean  

Grass  6.67    6.20 6.40 6.32 20.40    16.21 18.73 18.45 18.77 14.93 17.50 17.07 

G/N 5.73    5.40 5.53 5.56 12.20    10.33 12.83 11.79 10.63 10.67 11.30 10.87 

Palm 5.73    5.93 6.40 6.02 17.94    14.33 18.13 16.80 16.20 12.87 16.07 15.04 

Plastic 6.33    6.40 6.20 6.42 22.40    14.93 21.73 19.69 18.53 14.37 20.53 17.81 

UM 5.93    5.87 5.73 5.84 14.63    16.01 16.95 15.86 13.87 14.57 14.97 14.47 

Mean  6.080   5.960 6.053  17.51    14.36 17.68  15.60 13.48 16.07  

LSD (Variety)                 NS    2.530                                                          NS 

LSD (Mulch)                0.4371                                                   3. 266                                                       2.876 

LSD (Variety x Mulch)  NS                                                        NS                                                             NS 

 

Grass = Dry grass; G/N = Groundnut (live mulch); Palm = Dry palm frond; Plastic = Black polythene; UM = Unmulch. 

LSD = Least Significant Difference; NS = Not Significant; WAP = Weeks after Planting 
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Table 2: Effect of Varieties and Mulch Types on the Leaf Area (cm2) of Abelmoschus esculentus at 2, 4, and 6 WAP 

  2 WAP 4 WAP 6 WAP 

Mulch  Lady F NHAe47-4  V35 Mean  Lady F NHAe47-4   V35 Mean  Lady F NHAe47-4   V35 Mean  

Grass  28.00     44.80 34.10 35.60 261.00     385.00 957.00  534.           207.50     235.00 191.00 211.10 

G/N 22.80     20.90 17.10 20.30 177.00     231.00 160.00  189. 128.80     216.00 137.50 160.80 

Palm 25.50     37.60 34.40 32.50 192.00     263.00 247.00  234 123.90     212.60 183.50 173.30 

Plastic 32.10     38.70 31.60 34.10 272.00     298.00 296.00  288 198.60     271.30 204.70 224.90 

UM 21.50     29.90 20.20 23.90 188.00     228.00 209.00  269 138.20     245.90 179.20 187.80 

Mean  26.00     34.40 27.50  218.00     281.00 374.00  159.4     236.20 179.20  
 

LSD  (Variety)                             6.26                   NS                                                                   36.70            

LSD (Mulch)                                8.08                                  NS                                                                      NS 

LSD (Variety x Mulch)                NS                                   NS                                                                      NS 
 

Grass = Dry grass; G/N = Groundnut (live mulch); Palm = Dry palm frond; Plastic = Black polythene; UM = Unmulch. 

LSD = Least Significant Difference; NS = Not Significant; WAP = Weeks after Planting 
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Table 3: Effect of Varieties and Mulch Types on Plant Height (cm) of Abelmoschus esculentus at 2, 4 and 6 WAP 

  2 WAP 4 WAP 6 WAP 

Mulch  Lady F NHAe47-4 V35 Mean  Lady F NHAe47-4 V35 Mean  Lady F NHAe47-4 V35 Mean  

Grass    9.40     9.37 9.24 9.34   27.64     45.51 33.52 35.56  50.47     88.06 51.94 63.49 

G/N   8.13     7.13 7.13 7.47   24.13     32.60 27.46 28.06  52.78     59.15 40.93 50.96 

Palm 11.23     9.73 11.39 10.78   30.35     42.13 32.95 35.14  60.89   112.11 63.74 78.91 

Plastic   9.03     8.90 8.90 8.94   27.87     42.85 36.17 35.63  43.84   100.84 53.10 65.93 

UM   8.25     6.58 7.40 7.41   26.93     38.19 32.38 32.50  68.16     90.42 77.21 78.60 

Mean    9.21     8.34 8.81    27.38     40.26 32.49   55.23    90.12 57.38  
 
 

LSD  (Variety)                            NS                             3.506                                                               3.010    

LSD  (Mulch)                            1.355                                        4.527                                                               4.004 

LSD (Variety x Mulch)               NS                                            NS                                                                6.935 
 

Grass = Dry grass; G/N = Groundnut (live mulch); Palm = Dry palm frond; Plastic = Black polythene; UM = Unmulch. 

LSD = Least Significant Difference; NS = Not Significant; WAP = Weeks after Planting 
 

Table 4: Effect of Varieties and Mulch Types on Number of Damaged Leaves of Abelmoschus esculentus at 2, 4 and 6 WAP  

  2 WAP 4 WAP 6 WAP 

Mulch  Lady F NHAe47-4 V35 Mean  Lady F NHAe47-4 V35 Mean  Lady F NHAe47-4 V35 Mean  

Grass  2.13    1.33 1.27 1.58   4.40     2.33 4.27 3.67   3.77     2.97 3.47 3.40 

G/N 1.67    1.73 1.13 1.51   2.40     3.00 3.07 2.82   2.07     2.13 2.23 2.14 

Palm 2.13    1.07 1.67 1.62   4.33     3.87 2.20 3.47   3.20     2.57 3.17 2.98 

Plastic 1.20    1.07 1.07 1.11   1.07     1.13 1.20 1.13   2.43     2.83 2.07 2.44 

UM 1.07    1.60 1.67 1.44   3.93     5.60 3.27 4.27   2.73     2.90 3.00 2.88 

Mean  1.64    1.36 1.36    3.23     3.19 2.80    2.84     2.68 2.79  
 

LSD  (Variety)                   NS                                             NS                                                                    NS 

LSD  (Mulch)                 0.3413                                        0.689                                                               0.5455 

LSD (Variety x Mulch) 0.5912                                        1.193                                                                   NS 
 

Grass = Dry grass; G/N = Groundnut (live mulch); Palm = Dry palm frond; Plastic = Black polythene; UM = Unmulch. 

LSD = Least Significant Difference; NS = Not Significant; WAP = Weeks after Planting
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Table 5: Effect of Varieties and Mulch Types on Cotton Strainer (Dysdercus spp.) at 2, 3, 4, 5 and 6 WAP 
 

  2 WAP 3 WAP 4 WAP 5 WAP 6 WAP  

Mulch  Lady F NHAe47-  V35 Mean  Lady F NHAe47-4 V35 Mean  Lady F NHAe47- V35 Mean  Lady F NHAe47- V35 Mean  Lady F NHAe47- V35 Mean  

Grass  2.67 4.33 3.30 3.33 2.00     3.33 3.00 2.78 4.00 3.00 4.00 3.78   1.33     1.33 2.33 1.67  3.00     4.67 5.33 4.33 

G/N 3.00 2.33 3.67 3.00 2.33     2.67 2.33 2.44 2.00 2.67 2.33 2.33   2.00     3.00 2.67 2.56  2.33     2.33 3.33 2.67 

Palm 4.67 7.00 5.33 5.67 3.67     3.33 6.00 4.33 2.67 5.00 2.67 3.44   3.33     1.33 3.00 2.56  2.67     7.67 6.00 5.44 

Plastic 2.00 1.67 1.67 1.78 1.00     1.33 2.00 1.14 1.67 1.67 1.33 1.56   2.00     1.33 2.00 1.78  1.67     3.33 2.00 2.33 

Um 2.67 6.67 2.67 4.00 (     4.00 4.67 356 2.67 2.67 4.33 3.22   2.00     1.67 3.67 2.44  3.33     5.00 6.67 5.00 

Mean 3.00 4.40 3.27  2.20     2.93 3.60  2.60 3.07 2.93    2.13     1.73 2.73   2.60     4.60 4.67  
 

LSD (Variety)                  0.939                         0.715                          NS                                         0.551                                    0.796 

LSD (Mulch)                    1.212                         0.923                        0.827                                       0.711                                    1.779 

LSD (Variety x Mulch)   2.099                          NS                           1.432                                       1.234                                     1.779    
 

Grass = Dry grass; G/N = Groundnut (live mulch); Palm = Dry palm frond; Plastic = Black polythene; UM = Unmulch. 

LSD = Least Significant Difference; NS = Not Significant; WAP = Weeks after Planting 

Table 6: Effect of Varieties and Mulch Types on Whitefly (Bemisia tabaci) at 2, 3, 4, 5 and 6 WAP  
  2 WAP 3 WAP 4 WAP 5 WAP 6 WAP  

Mulch  Lady F NHAe47- V 35 Mean  Lady F NHAe47-4 V 35 Mean  Lady F NHAe47- V 35 Mean  Lady F NHAe47- V 35 Mean  Lady F NHAe47- V 35 Mean  

Grass 3.00     3.33 2.67 3.00  2.00     3.00 2.33 2.44   2.33     2.00 3.00 2.44  2.67     3.33 3.00 3.00  2.67     2.67 4.67 3.33 

G/N 2.00     3.33 1.67 2.33  2.67     3.33 4.00 3.33   2.33     2.67 3.33 2.78  3.67     1.33 2.33 2.44  3.33     2.67 3.00 3.00 

Palm 2.67     4.00 2.00 2.89  3.33     2.67 1.67 2.56   3.00     3.33 2.00 2.78  2.67     1.33 2.00 2.00  2.00     5.00 2.67 3.22 

Plastic 1.00     1.67 1.67 1.44  1.33     1.67 1.33 1.44   1.67     1.67 1.33 1.56  1.33     2.00 1.00 1.44  1.33     1.67 1.67 1.56 

Um 4.33     2.00 2.67 3.00  2.67     2.33 3.67 2.89   2.00     2.67 2.33 2.33  1.67     2.00 3.00 2.22  3.00     2.33 2.33 2.56 

Mean 2.60     2.87 2.13  2.40     2.60 2.60    2.27 
 

    2.47 2.40   2.40     2.00 2.27   2.47     2.87 2.87  

 

LSD (Variety)    NS                                NS                                  NS                                   NS                                 NS 

LSD (Mulch)   0.840                             1.062                                NS                                 0.994                             1.199 

LSD (Variety x Mulch)                        1.455                                NS                                   NS                                 NS 
 

Grass = Dry grass; G/N = Groundnut (live mulch); Palm = Dry palm frond; Plastic = Black polythene; UM = Unmulch. 

LSD = Least Significant Difference; NS = Not Significant; WAP = Weeks after Planting 
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Table 7: Effect of Varieties and Mulch Types on Cotton Leaf Roller (Notarcha derogata) at 2, 3, 4, 5 and 6 WAP 

  2 WAP 3 WAP 4 WAP 5 WAP 6 WAP  

Mulch  Lady F NHAe47   V35 Mean  Lady F NHAe47-4  V35 Mean  Lady F NHAe47- V35 Mean  Lady F NHAe47-  V35 Mean  Lady F NHAe47-  V35 Mean  

Grass 19.70   25.30 11.30 18.80 11.67     23.00 10.00 14.89   8.30    18.30 4.30 10.30   5.67     9.67 5.33 6.89 16.00     20.0 13.7 16.6 

G/N 6.30     7.30 3.30 5.70 4.33       9.67 3.33 5.78   6.00      6.00 6.30 6.10   7.67     6.33 5.33 6.44 4.70     9.30 6.7 6.9 

Palm 11.00   16.70 12.30 13.30 9.67     17.00 7.33 11.33 11.70    12.00 12.70 12.10   6.33     8.33 12.00 8.89 4.30   17.00 7.7 9.7 

Plastic 12.30     4.00 7.70 8.00 11.33       3.33 8.00 7.56 12.00      6.30 7.30 8.60   5.33     5.67 8.00 6.33 6.70     9.00 7.3 7.7 

Um 8.30   12.00 10.00 10.10 6.67     16.00 4.00 8.89 11.70    10.00 11.30 11.00   8.33     7.67 8.33 8.11 14.30     8.70 6.0 9.7 

Mean 11.50   13.10 8.90  8.73     13.80 6.53    9.90    10.50 8.40    6.67     7.53 7.80  9.20   12.80 8.3  
 

 

LSD  (Variety)               NS                 4.412                             NS                                 NS                                              NS  

LSD  (Mulch)                7.36                5.696                             NS                                 NS                                             NS 

LSD (Variety x Mulch) NS                   NS                               NS                                 NS                                              NS 
 

Grass = Dry grass; G/N = Groundnut (live mulch); Palm = Dry palm frond; Plastic = Black polythene; UM = Unmulch. 

LSD = Least Significant Difference; NS = Not Significant; WAP = Weeks after Planting 

 

Table 8: Effect of Varieties and Mulch Types on Nigerian Grasshopper (Oedaleus nigeriensis) at 2, 3, 4, 5 and 6 WAP 
    2 WAP     3 WAP        4 WAP      5 WAP 6 WAP  

Mulch  Lady F NHAe47-  V35 Mean  Lady F NHAe47-4  V35 Mean  Lady F NHAe47- V35 Mean  Lady F NHAe47-  V35 Mean  Lady F NHAe47- V35 Mean  

Grass  8.67    5.67 4.33 6.22 10.00      8.67 5.00 7.89   6.67     8.33 5.33 6.78   4.00     7.33 5.67 5.67   3.33    9.33 6.00 6.22 

G/N  2.67    4.33 6.33 4.44 3.33      3.33 8.00 4.89   2.33     2.00 6.33 3.56   9.00     2.67 7.00 6.22   3.00    7.67 7.33 6.00 

Palm  3.67    6.67 3.33 4.56 5.33      6.67 3.33 5.11   5.00     4.00 7.00 5.33   6.67     4.67 4.00 5.11   6.00    7.00 3.67 5.56 

Plastic  1.33    1.67 1.67 1.56 3.67      3.33 2.00 3.00   1.67     1.33 2.33 1.78 2.67     2.33 1.67 2.22   2.00    2.67 1.33 2.00 

Um  5.00    6.33 5.33 5.56 6.67      6.67 4.33 5.89   7.33     5.00 3.33 5.22 6.67     6.67 4.33 5.89   4.00    9.00 5.33 6.11 

Mean  4.27    4.93 4.20  5.80      5.73 4.53    4.60     4.13 4.87  5.80     4.73 4.53    3.67    7.13 4.73  
 

LSD  (Variety)                    NS                              4.412                                    NS                             0.797                             1.265  

LSD  (Mulch)                   1.799                             1.815                                 1.613                            1.029                             1.633 

LSD (Variety x Mulch)   3.116                             3.143                                 2.794                            1.783                             2.829 
  

Grass = Dry grass; G/N = Groundnut (live mulch); Palm = Dry palm frond; Plastic = Black polythene; UM = Unmulch. 

LSD = Least Significant Difference; NS = Not Significant; WAP = Weeks after Planting 
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Table 9: Effect of Varieties and Mulch Types on Flea Beetle (Podagrica spp.) at 2, 3, 4, 5 and 6 WAP 

  2 WAP 3 WAP 4 WAP 5 WAP 6 WAP  

Mulch  Lady F NHAe47- V35 Mean  Lady F NHAe47-4  V35 Mean  Lady F NHAe47- V35 Mean  Lady F NHAe47-  V35 Mean  Lady F NHAe47- V35 Mean  

Grass  6.00    3.00 4.33 4.44   5.67     6.33 3.33 5.11   3.00     1.33 2.67 2.33   6.67     9.33 6.00 7.33   7.33     4.33 3.33 5.00 

G/N  9.33    8.33 3.00 6.89 14.33     8.33 5.67 9.44   8.00     6.67 14.33 9.67   6.33     7.00 12.00 8.44   6.00   11.00 11.00 9.33 

Palm  6.33    4.00 4.00 4.78   9.00     4.00 5.33 6.11   8.67     2.33 7.67 6.22   9.33   11.33 6.00 8.89   3.33     5.67 5.33 4.78 

Plastic  1.33    1.00 2.67 1.67   3.00     7.33 6.33 5.56   6.67     2.00 8.00 5.56   4.00     2.33 2.33 2.89   1.33    2.00 4.33 2.56 

Um  9.67  12.00 9.00 10.22   8.67     7.00 7.33 7.67   7.00     9.33 8.67 8.33 11.67   12.00 14.67 12.78   8.67  10.33 11.33 10.11 

Mean  6.53    5.67 4.60    8.13     6.60 5.60    6.67     4.33 8.27    7.60     8.40 8.20    5.33    6.67 7.07  
 

LSD  (Variety)                      NS                    NS                       NS                                       NS                                    NS  

LSD  (Mulch)                     3.480                   NS                             4.588                                   4.231                                 4.630 

.LSD (Variety x Mulch)        NS                    NS                               NS                                       NS                                     NS 
 

Grass = Dry grass; G/N = Groundnut (live mulch); Palm = Dry palm frond; Plastic = Black polythene; UM = Unmulch. 

LSD = Least Significant Difference; NS = Not Significant; WAP = Weeks after Planting
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DISCUSSION 
 

Throughout the duration of the experiment, application of mulch had significant effect on the number of 

leaves of okra. In crop production, mulching is one of the most beneficial and simplest agronomic practices 

used to aid water retention, increase soil nutrition, improve seed germination and seedling survival, 

suppress weed growth, enhance pest and disease protection, enhance root establishment, transplant 

survival and overall plant growth performance (Mugalla et al., 1996; Chalker-Scott, 2007; Iqbal, et al., 2009; 

Mochiah et al., 2012). Generally, mulched plants have been shown to have higher shoot dry weight than 

non-mulched plants (Amoroso et al., 2010).  

Of the mulched plots, greater numbers of leaves per plant were recorded in those with plastic mulch. This 

could be as a result of the retention of nutrients and water that could have been lost through evaporation 

from the soil surface and almost complete control of weeds in the plots with plastic mulch. Ashrafuzzaman 

et al., (2011), evaluating the effect of blue, transparent and black plastic mulch and bare soil (as control) on 

the growth and yield of chilli (Capsicum annuum L.) had earlier reported that the number of leaves, plant 

height, stem base diameter, number of primary branches and yield were better in the plants on plastic 

mulch.  

Variety had the most pronounced effect on leaf area. NHAe47-4) variety had larger leaf area than V35 and 

Lady’s finger in that order. Iyagba et al. (2012) and Iyagba and Ibe (2013) had also reported an increasing 

leaf area order of NHAe47-4 > V35 > lady’s finger. These were corroborated by earlier work of Bavec et al. 

(2007), who reported that variety had influence on leaf area index (LAI) of winter wheat. Addai and 

Alimiyawo (2015) also reported the influence of variety on LAI in Sorghum (Sorghum bicolor L. Moench). 

The control (unmulch) had the lowest plant height followed by groundnut (live mulch). The effect of cowpea 

as life-mulch in reducing plant height has been reported by Mochiah et al. (2012) in okra. This could be as 

result of competition for nutrient, light and space between okra and different weed types in the control and 

cowpea life-mulch with okra plants on the other hand.  

Plastic mulch recorded the lowest number of insect pests at all developmental stages of the crop in the 

field. The mulch could have offered a barrier against weeds, invariably reducing insect pests that could 

have used the weeds as secondary hosts. This may have limited insect pest attack which concomitantly 

reduced leaf damage. Awodoyin et al. (2007), in field trials with plastic (grey-on-black), grass (Pennisetum) 

and woodchip (Teak)  mulches, had noted that the mulches effectively controlled weeds, conserved soil 

moisture, improved crop growing environment which ultimately increased growth and fruit yield of Tomato 

(Lycopersicon esculentum Mill.). The fact that leaves are the main organs of photosynthesis implies that 

greater number of undamaged leaves results in an increase in  
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fruit yield, consequent fruit weight and greater dry matter than the control plants (Oyedunmade and   

Izuogu, 2010 and 2011). 

The polyethylene film, fixed over wet soil, could also have trapped solar heat which probably killed or 

discouraged insect pests from perching (Stapleton, 2000; Warner and Zandstra, 2004). Solarization mimics 

soil fumigation without using soil fumigants like methyl bromide, kills pests and pathogens in the soil and is 

regarded as a general biocidal treatment (Anonymous, 2018).  

Certain light wavelengths are reflected into the sky by plastic mulch that deters flying insects such as 

whiteflies and aphids from landing on the plants (Csizinszky et al.,1999; Nardozzi, 2018). Also, the all-black 

background could have provided a visually unattractive stimuli that discouraged insects from visiting the 

black polyethylene covered plots. It has been suggested that the light reflection from reflective plastics 

repels and confuses insect pests which often may have better controlling effect than insecticides (Summers 

et al., 2004). 

Reflective mulches has been reported to consistently had fewer numbers of adult whiteflies and aphids 

compared with the standard white mulch treatments (Summers et al., 2004) and is currently being 

suggested as an alternative to conventional pesticides in suppressing whitefly and aphid activities in 

selected vegetable crops (Schalk et al., 1979; Summers et al., 2004).  

The reported incidence of blister beetle (Mylabris pustulatus), flea beetle (Podagrica spp.) and cotton leaf 

roller (Notarcha derogata) as the most predominant insect pests at the vegetative and early flowering 

stages of development agrees with earlier works of Adhikary (1984) and Obeng-Ofori and Sackey (2003) 

who also recorded these insects as the major insect pests of okra in Togo and Ghana, respectively. 

Podagrica spp. and other defoliators perforate the leaves reducing photosynthetic area which may 

predispose the plant to pathogenic attack (Balogun.and Babatola, 1999). 

Though cowpea live mulch has been reported to have effectively suppressed insect pest populations of 

pepper (Mochiah et al., 2012), the use of groundnut live mulch in this study did not reduce insect pest 

population on okra. Dry grass also did not suppress insect pest population. It has been earlier reported 

(Johnson et al., 2004) that pest populations in watermelons and potatoes plots were relatively higher when 

mulched with straw compared to other mulch treatments. 
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CONCLUSION 

There were no clear cut differences in the performance of the three okra varieties under the parameters 

tested as variety alone had no significant effect on insect pest infestation throughout the duration of the 

study. 

Results from the five different mulch types evaluated showed that plots treated with plastic mulch recorded 

the least number of damaged leaves, which suggests increased photosynthetic ability of the plants that 

may lead to better yield. The use of palm frond, grass and life mulch are not advisable when insect pest 

control is targeted. 

Five insect pest types: Dysdercus spp., Bemisia tabaci, Notarcha derogata, Oedaleus nigeriensis and 

Podagrica spp. were identified as the major vegetative insect pests of Abelmoschus esculentus in the 

humid tropical environment of Owerri, Imo State, Nigeria. 

For maximum crop performance and control of insect pests of Abelmoschus esculentus, plastic mulch is 

recommended. This recommendation, however, should be for high value crops because plastic mulch may 

be unaffordable for resource poor farmers.  
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