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1. Introduction

The first time, maize (Zea mays L.) crop was cultivated 
in South America, then spread worldwide (Galinat, 1992; 
González, 2001), and came to Russia, Europe, United States 
of America, Canada, Mexico, Africa, China, Asia, India and 
Pacific Island (Blanco et al., 2014; Mallapur and Manjunath, 
2015; Manjunath et al., 2016; Murthy et al., 2013; Tagne et al., 
2008). The production of the maize crop would be inclined 
from 4554.48 to 6340.29 thousand tonnes with an increase 
in area 1031.07 to 1042.32 ha, from 2012 to 2017 in Pakistan 

(Abid et al., 2014; Tahir and Habib, 2013), probably sown 
twice in a year. While Muhammd et al. (2012) reported in 
Pakistan it was 3.34 million tons of grain was obtained from 
0.939 million hectares. However, wheat and maize are the 
major crops of Khyber Pakhtunkhwa, growing in Charsadda, 
Kohat, D.I. Khan, Mardan, Banu, Malakand and Mansehra 
(Abid et al., 2014; Muhammd et al., 2012). They provide 
food for humans, livestock and poultries forms, they are 
also a raw material for textile industries including bread 
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2.5. Data sampling

Mostly five maize plants were randomly selected in each 
replication of the selected fields. Also, the type of collected 
insects was identified to species level and population 
counts were recorded. During the data sampling of leaves 
and stems, faeces on the plant parts, the presence of larvae 
and dead hearts were also observed. All the affected plants 
were tagged for future observation till harvesting of the 
crop. Similarly, the appearance of leaf aphids was recorded 
in the present studies per square inch.

2.6. The formula for data sampling

The experimental field area of 30 m2 was divided into 
three replications of equal size and for each data sampling 
of insect pests; five plants were randomly selected in each 
plot and formulated as follows (Equation 1).

( ) ( ) ( )
( ) ( ) ( )

( )
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Mean R R R

= + + + + = + + + + = + + + +

= + + + + = + + + + = + + + +

= + +

 (1)

2.7. Statistical analysis

The recorded data were averaged (mean and standard 
deviation) and compiled in the form of tables. The statistical 
analyses were performed using (ANOVA) of Graph Pad 
Prism 5 and EXCEL to elaborate the results.

3. Results

It has been generally observed that the heavy and 
extended rainy weather suppressed the reproduction and 
multiplication of arthropod pests in the region. However, 
the insect pests recorded in maize crops throughout the 
season are enlisted in the table and described below 
separately (Figures 1 to 3).

making, corn flakes, corn syrup, corn starch and corn oils 
(Gáspár et al., 2007; Khaliq et al., 2004; Morris et al., 1999; 
Rosegrant et al., 1999), because, they contain, starch 72%, 
protein 10%, oil 4.8%, fibre 5.8%, sugar 3.0%, and ash 1.7% 
(Hokmalipour et al., 2010). However, the crop is affected 
by weeds, diseases, nematodes, insect pests, birds and 
environmental factors (Karavina et al., 2014), because 
they reduce crop yield up to 75% (Kumar, 2002; Moyal, 
1998; Tefera et al., 2016). The arthropod pests were found 
everywhere (Oliveira et al., 2014), about 40 species belong 
to the maize crop (Arabjafari and Jalali, 2007; Kasim et al., 
2016; Moraes et al., 2005; Okweche et al., 2013; Singh and 
Gandhi, 2012), which cause real destruction of plants in 
mature and developmental stages (Mutyambai et al., 
2015; Sajjad et al., 2010; Samková et al., 2017). Aphids and 
thrips (Khan et al., 2007; Sultana and Wagan, 2009), maize 
stem borer, European corn borer, pink borer, shoofly and 
cutworms (Khan et al., 2015, 2020) are attacking on, seed, 
root and lower stem feeders stalk borers, leaf feeders and 
ear feeders (Chouraddi and Mallapur, 2017; Rice and Davis, 
2010), moreover, rootworms, white grubs, ground beetles, 
cutworms and termites, corn borer and corn earworm 
(Helicoverpa zea) (Bosque-Pérez, 1995; Neupane et al., 
2016; Haroon et al., 2020, 2021; Khan et al., 2022), which 
create problems at different stages of plant growth and 
development. The present study aims to investigate the 
diversity of insect pests on maize crops in Hazara division, 
Khyber Pakhtunkhwa, Pakistan.

2. Materials and Methods

2.1. Study area

The district Mansehra is situated at the 34º-14´ to 35º-11´ 
North latitudes and 72º-49´ to 74º-08´ East of Pakistan, 
which consists of 4,579 km2, weather is mostly cold, and 
the humidity reaches up to 80% (Mallick et al., 2010).

2.2. Seed choice for sowing

In the whole district, Azam maize (certified by 
Federal Seed Certification and Registration Department 
Abbottabad) was selected for sowing in different localities 
of the study area.

2.3. Experimental design and land preparation

The experimental trial has involved the occurrence 
of insect pests on maize crops and made a randomized 
complete block (RCB) design and it was replicated in three 
subplots. The area of the replicated plot is 30 m2 and 
makes row distance as 75 cm and plant distance as 20 cm 
from each other respectively. Vegetation surrounded the 
maize crop was grown as potato, onion, garlic and white 
in Agriculture Research Station, Baffa, Mansehra.

2.4. Sowing and germination times

The cultivar Azam was sown in this trial on June 23, 
2020, and the germination started on June 26 which was 
completed within a week time. The crop was kept under 
compliance randomly to observe the appearance of any 
insect pest species.

Figure 1. Incidence of insect pests on maize crop.

Figure 2. Incidence of insect pests on maize crop.
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3.1. Corn leafhopper

Dalbiilus maidis DeLong 1923 (Cicadellidae; Hemiptera) 
is the vector that transmits pathogens, they were recognized 
as maize Rayado Fino Virus (MRFV), Maize Bushy Stunt 
Phytoplasma (MBP) and Corn Stunt Spiroplasma (CSS) 
(Ebbert and Nault, 2001). These pathogens were transmitted 
by D. maidis in a determined manner. However, among 
them, two pathogen species are well-known to reproduce 
in the D. maidis. Corn leafhopper was also observed as a 
minor pest on maize crops. The maize leafhopper feed on 
soft tissues of the leaves and ear rather than the stems and 
roots. Maize leafhopper feeding activities caused indirect 
damage as pale strips symptoms on the leaf with a result in 
plant dwarfing or death. The main damage was observed 
especially in plants younger than six weeks. Intense 
damage plants appeared yellow-green or white-yellow, 
stunted and with small cobs and open husks were seen 
from a distance. During observation, it was recorded on 
all the stages of maize where both the nymphs and adults 
were found sucking plant sap. The host plant Zea mays L. 
played a significant role to complete its life cycle and is 
used by adults in a wide range as a source of food, water, 
and shelter. In the first week’s observations, the insect 
population was recorded as 0.47 ± 0.23/plant while in 
the second week it reduced to the lowest number giving 

an average of 0.34 ± 0.12/ plant. The population reached 
its peak level of 2.24 ± 0.25/plant in the sixth week of 
observation. During the other weeks of data observation, 
the population was found fluctuating between the average 
number of 0.93 and 2.00 hoppers/plant. The seasonal 
average of hopper population on maize was computed 
as 1.33/plant (Table 1).

3.2. Corn flea beetle

Corn flea beetle, Chaetocnema pulicaria F.E. Melsheimer 
1847 (Chrysomelidae; Coleoptera) has the jumping 
capability. Green tissue of leaf surface becomes grey by 
feeding leaves. The adult is a vector of Stewart’s bacteria 
that may cause bacterial leaf blight (Jasinski and Haley, 
2014). A few species of flea beetles have been seen and 
recorded during the experimental period on maize 
plants. The numbers of the corn flea beetles found at 
weekly interval were 0.27 ± 0.12, 0.34 ± 0.12, 1 ± 0.35, 
0.34 ± 0.31, 0.80 ± 0.53, 0.47 ± 0.50, 0.54 ± 0.23, 0.20 ± 0.20, 
0.14 ± 0.23 and 0.20 ± 0.0 respectively with the seasonal 
average of 0.43 ± 0.28/plant. The minimum number 
(0.14/plant) was counted on the 9th and the maximum 
(1.00/plant) on the 3rd observational data (Table 1).

3.3. Maize stem borer

Maize Stem borer, Chilo partellus Swinhoe 1885 (Pyralidae; 
Lepidoptera) is a host specific and monophagous pest causing 
colossal destruction and loss in maize crops. It is worldwide 
distributed throughout the maize growing regions. It was 
observed during the data record that the larvae made 
pinholes in the row seen on opened leaves or dead hearts. 
The average number was recorded as 0.53 ± 0.12 in the 
first week, which showed a gradual increase up to the 6th 
week of observations. Its population counted as 0.73, 0.87, 
0.87, 0.94, and 0.94 larvae per plant in the 2nd through 6th 
week, respectively. After the sixth week, the population was 
found to decline in a gradual manner until the last week 
of observation. The population in weeks seventh, eighth, 
ninth and tenth were 0.67 ± 0.12, 0.34 ± 0.12, 0.27 ± 0.12 and Figure 3. Incidence of aphids on maize crop.

Table 1. Incidence of insect pests of maize crop in Mansehra.

Weeks LH CFB MSB A/SI Shoot Fly GH Thrips HCP FC

1st week 0.47 ± 0.23 0.27 ± 0.12 0.53 ± 0.12 0.14 ± 0.12 0.0 ± 0.0 0.0 ± 0.0 0.27 ± 0.12 0.07 ± 0.12 0.20 ± 0.20

2nd week 0.34 ± 0.12 0.34 ± 0.12 0.73 ± 0.12 1.34 ± 0.95 0.07 ± 0.12 0.14 ± 0.12 0.34 ± 0.12 0.27 ± 0.23 0.80 ± 0.20

3rd week 1.14 ± 0.12 1 ± 0.35 0.87 ± 0.12 1.6 ± 0.61 0.20 ± 0.20 0.13 ± 0.12 0.67 ± 0.31 0.60 ± 0.20 0.67 ± 0.1

4th week 2 ± 0.2 0.34 ± 0.31 0.87 ± 0.12 2.60 ± 0.53 0.14 ± 0.12 0.27 ± 0.12 0.67 ± 0.31 0.40 ± 0.20 0.47 ± 0.12

5th week 1.8 ± 1.2 0.80 ± 0.53 0.94 ± 0.12 6.5 ± 1.0 0.14 ± 0.12 0.20 ± 0.20 0.40 ± 0.0 0.27 ± 0.31 0.47 ± 0.12

6th week 2.24 ± 0.25 0.47 ± 0.50 0.94 ± 0.12 6.8 ± 2.2 0.27 ± 0.12 0.14 ± 0.23 0.47 ± 0.12 0.27 ± 0.12 0.47 ± 0.12

7th week 1.67 ± 0.12. 0.54 ± 0.23 0.67 ± 0.12 8.6 ± 1.7 0.07 ± 0.12 0.40 ± 0.20 0.54 ± 0.31 0.20 ± 0.20 0.20 ± 0.0

8th week 1.47 ± 0.12 0.20 ± 0.20 0.34 ± 0.12 12.07 ± 0.95 0.14 ± 0.12 0.14 ± 0.12 0.27 ± 0.23 0.07 ± 0.12 0.27 ± 0.12

9th week 1.2 ± 0.20 0.14 ± 0.23 0.27 ± 0.12 12.5 ± 0.42 0.07 ± 0.12 0.07 ± 0.12 0.14 ± 0.12 0.0 ± 0.0 0.2 ± 0.2

10th week 0.93 ± 0.46 0.20 ± 0.0 0.14 ± 0.12 16.47 ± 0.42 0.0 ± 0.0 0.20 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.27 ± 0.12

Average 1.33 ± 0.63 0.43 ± 0.28 0.63 ± 0.29 6.90 ± 5.5 0.11 ± 0.08 0.17 ± 0.11 0.38 ± 0.22 0.21 ± 0.22 0.40 ± 0.21

LH = leaf hopper; CFB = corn flea beetles; MSB = maize stem borer; A/SI = leaf aphid/inch2; GH = grasshopper; HCP = hairy caterpillar; FC = field 
cricket.
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0.14 ± 0.12 correspondingly. The seasonal average of stem 
borer´s population on maize during the experimental period 
was 0.63 ± 0.29 larvae/plant (Table 1).

3.4. Corn leaf aphid

Corn leaf aphid, Rhospalosiphum maidis (Fitch 1856) 
may be categorized as the major and abundantly prevailing 
pest, which belongs to the family Aphididae and order 
Hemiptera of class Insecta. They are phytophagous in 
nature and suck plant juice from leaves and corn ears by 
needle-like mouthparts. They rub nutrients from plants and 
slow down the development of the plant, pour poisons in 
tissue and serve as a vector of viral diseases. The nymphs 
and adult colonies usually aggregate at the whorls, leaves, 
ears and terminal stem of the plants, sucking the juices 
from the soft tissues. The appearance of leaf aphids was 
recorded in the present studies at first observation was 
0.14 ± 0.12 per square inch which gradually and slightly 
increased during the following three weeks showing the 
population of 1.34, 1.60 and 2.60 aphids/square inch. 
The population rose abruptly in the next (5th) week showing 
6.50 individuals/square inches (Table 1).

3.5. Maize shoot fly

Maize shoot fly, Atherigona soccata Rondani (Muscidae; 
Diptera) is considered a minor pest of the maize crop. 
The maggot of shoot fly caused the dead heart symptoms 
by feeding on internal growing points, tassels and ears. 
The infestation levels were in the range of 0.07 (2nd, 7th 
and 9th weeks) and 0.27 (6th week) maggot/plant while 
no infestation was noticed in the first and last weeks of 
the data record. The infestation attained in the remaining 
weeks was 0.20 (3rd week) and 0.14 (4th, 5th and 8th week) 
larvae or maggots/plant (Table 1).

3.6. Grasshopper

Grasshoppers are general feeders of vegetation and are 
found on rice, millets, wheat, sugarcane, and maize crops. 
The infestation of Grasshopper Sphingonotus caerulans 
Linnaeus 1767 (Acridoidea; Orthoptera) and Pyrgomorpha 
conica Olivier 1791 (Pyrgomorphidae; Orthoptera) were 
found throughout the season on maize but they were not 
found during the 1st week of the data record. The minimum 
average number was recorded in the 9th observation counted 
as 0.07 ± 0.0/plant while the maximum was obtained in 
the 7th data counted as 0.40/plant. The population was 
observed fluctuating throughout the cropping season. 
The seasonal average of the grasshopper population on 
maize was computed as 0.17/plant (Table 1).

3.7. Thrips

Thrips, Thrips tabaci Lindeman 1889 (Thripidae; 
Thysanoptera) feed on leaves of maize and some carrying 
plant viruses (Kucharczyk et al., 2011; Paweł et al., 2013). 
They suck juices from the soft tissues of several plants. 
The affected leaves become detectable of grey shine and 
the maize plant is stressed, so the attack is usually at its 
early stages. The population of thrips in the present studies 
recorded during the cropping season, 2020 may have been 

considered as a minor pest. The number remained in the 
range of 0.14 (in the 9th week) and 0.67/ plant in the 3rd week 
and 4th week with a seasonal average of 0.38/plant (Table 1).

3.8. Hairy caterpillar

Hairy caterpillar,  Diacrisia oblique  Walker 
1855 (Noctuoidea; Lepidoptera) the pest was found feeding 
on the tender and newly grown tips of maize, like the silk 
of ears. The increased feeding of a hairy caterpillar on 
foliage was seen in the month of August. The population 
of hairy caterpillars recorded in the first and 8th week was 
the second-lowest 0.07 ± 0.12/plant after 0.00 in the last 
two weeks. In the third week, in contrast, the number 
was maximum giving the average of 0.60 ± 0.20/plant. 
The seasonal average of the hairy caterpillar population 
was calculated as 0.22/plant (Table 1).

3.9. Field cricket

The population of field cricket, Acheta domesticus 
Linnaeus 1758 (Gryllidae; Orthoptera) on maize was 
found in the range of 0.20 and 0.80 during the 1st, 7th, 9th 
and 2nd week of observation, respectively. The population 
was recorded at its peak level as 0.80/plant during the 
2nd observation. Similarly, during the 4th, 5th and 6th week, 
the population remained uniform showing 0.47/plant. 
The seasonal average of field cricket population on maize 
was determined as 0.40/plant (Table 1).

4. Discussion

The present research work was done at Agricultural, 
Research Station, Baffa, Mansehra on maize well-adapted 
variety Azam. The maize is grown in different seasons of the 
year and many insect pests damaged the crop (Fefelova and 
Frolov, 2008). The insect pest species recorded during the 
experimentation are recognized as flea beetle, thrips, corn 
leaf aphid, maize stem borer, hairy caterpillar, leafhopper, 
field cricket, grasshopper and maize shoot fly on maize 
crop. The obtained results had a close relationship with 
the work of O’Day et al. (1998), Bowen et al. (2014) and 
Goergen et al. (2016) who reported corn flea beetle, seed 
corn maggot, wireworms, white grubs, thrips, grape 
colaspis, black cutworm, sod webworm, southern corn 
leaf beetle, seedcorn beetles, chinch bug, armyworm, stalk 
borer, grasshoppers, corn leaf aphid, European corn borer, 
Southwestern corn borer, corn rootworms, fall armyworm, 
and corn earworm. Because the environmental condition 
is the same as the respective study area.

The total seasonal average population of the reckoned 
insects was recorded as corn leaf aphid (6.90 ± 5.5), 
leafhopper (1.33 ± 0.63), maize stem borer (0.63 ± 0.29), 
corn flea beetle (0.43 ± 0.28), thrips (0.38 ± 0.22), hairy 
caterpillar (0.22 ± 0.22), grasshopper (0.167 ± 0.11) and 
shoot fly (0.11 ± 0.09) increased in descending order. 
The highest number was 6.90/plant referred to as aphids 
and the lowest was 0.11/plant recognized as shoot fly. 
The population of shoot fly was presented by Sahito et al. 
(2012) and showed close similarity with the present results. 
The authors counted the seasonal average population 
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of shoot fly (0.08) in maize crop, similarly, these results 
of present studies are also in concurrence with those of 
Shahzad et al. (2006) who reported infestation of shoot 
fly in the range of 10.67, 15.21, 11.97, and 13.35% from 
susceptible cultivars. Similar observations were made 
Apotikar et al. (2011) on Atherigona soccata on sorghum. 
Therefore, the climatic conditions and variation are the 
same as our research study area.

Flea beetle was considered a vector of the Erwinia 
stewartii (Pantoea stewartii) (Esker and Nutter Junior, 
2003; Hoffmann et al., 1999) that caused Stewart bacterial 
wilt, an infection spread in maize. The bacterium lived 
in the gut of the pests and was released with feeding. 
Therefore, it is not only a pest itself but also spreads and 
transmits plant (maize) disease in the crop. Present studies 
revealed that the overall average population of corn flea 
beetle (Chaetocnema pulicaria) on maize was recorded as 
0.43 ± 0.28/plant. The recorded results agreed with the 
finding of Hoffmann et al. (1999), who obtained a higher 
population of the corn flea beetle, in their experiment, 
especially during the month of May to July.

The aphid population in the present experiment was 
recorded as 6.90/plant. Although aphids were also reported 
by Jeger et al. (2018) and Macharia et al. (2016) but were 
not at a high number. The authors narrated that the pest 
was not so important. In contrast, it was found that the 
aphid pest occurred at financial levels of damage (Miñarro 
and Dapena, 2014), similarly, a lot number of the corn leaf 
aphid, Rhopalosiphum maidis reported in the range of 9.4 to 
14.6 per plant during a surveillance program (Biradar et al., 
2011). The authors also recorded an extended list of insect 
pests of maize and their natural enemies collected during 
the survey (Khan et al., 2019a, b, 2020, 2021; O’Gara, 2007). 
These results are in conformity with the present findings to 
a great extent indicating the incidence of the pest, however, 
our achievements cannot be exactly compared with those 
of previous researchers, which may be due to differences in 
environmental conditions, methodologies and pest status.

5. Conclusion

Field studies on the relative abundance of insect pests of 
maize were carried out at the Agricultural Research, Baffa, 
Mansehra. Sowing methods and crop management practices 
were performed uniformly for the trial. Observations were 
started at the appearance of the pest in respective trial and 
continued at weekly intervals till the maturity of the crop. 
The insect’s population prevailed at low density, even below 
the economic threshold level (ETL). It remained suppressed 
due to unusual and heavy rain in the area. However, the 
insect pests obtained during the experimentation were 
enlisted as corn flea beetle, maize shoot fly, maize stem 
borer, corn leafhopper, hairy caterpillar, corn thrips, field 
crickets and corn aphid.
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