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Abstract
Studies on intercropping cowpea in maize (2:1) as a tool of habitat manipulation for management of
Chilo partellus (Swinhoe) in maize was conducted during Kharif, 2010 and 2011 at the farm of Indian
Agricultural Research Institute, New Delhi. Five plant protection measures viz., seed treatment with
imidacloprid @ 7ml/kg seed; foliar spray with endosulfan @ 2ml/litre of water at 10 and 20 DAG;
cabaryl @ 2.5g/l and NSKE @ 12.5 g/l were evaluated and compared with intercropping of cowpea.
During 2010, the least plant infestation (2.08 percent) was observed in maize intercropped system. The
percent plant infestation was highest (1.51) in seed treatment plot while the plants were found free of
Chilo infestation where cowpea was intercropped alongwith the seed treatment during kharif-2011. The
intercropped maize recorded less LIR (1.09) than that of maize plants protected with NSKE (1.12) during
2011. Similarly LIR (1.20) recorded in maize cowpea system was less than LIR in seed treatment (1.58)
and endosulfan spray (1.36) during 2010. The severity of plant injury in terms of LIR and dead hearts
was recorded least in cowpea treatments in both the years. The yield of maize was maximum (4.73t/ha)
in case of seed treatment +cowpea intercropping system in 2011. More yield (1.88 t/ha) obtained with
seed treatment than 1.75 t/ha obtained from intercropped maize during kharif, 2010 may be because of
the phytotonic effects of imidacloprid, but the yield was adequately compensated with the yield of
cowpea pods.
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Introduction
Maize (Zea mays L.) serves as a staple food of millions of people particularly in different parts
of the tropical world. In India, maize is third most important crop after rice and wheat. Though
the area under the crop and its production is increasing, the average productivity is very low
due to various biotic and abiotic stresses. Among the major biotic constraints, maize
stemborer, Chilo partellus (Swinhoe) is the most important source of crop loss. A yield loss of
24.3 to 36.3 per cent is estimated due to this pest (Chatterji et al., 1969) [5]. The pest problems
have arisen due to large-scale cultivation of maize as a sole crop and improper use of
pesticides. The ecological damage, food contamination, cost of protection are some of the
important considerations because of which, it is worthwhile to strengthen other components of
pest control, so that they can be adopted in integrated pest management strategy. In recent
years, habitat management techniques, which aim at increasing plant biodiversity through
mixed cropping, have gained increased attention in stem borer control. It is the practice of
cultivating 2 or more crops in the same space at the same time the main crop being the crop of
primary importance. The importance of intercropping as a method of control of stemborers in
sorghum has already been reported (Ayisi et al. 2001; Ndemah et al. 2003) [4, 12]. Intercropping
of compatible plants encourages biodiversity by providing habitat for a variety of insects and
soil organisms; increase the abundance of natural enemies of phytophagous insects such as
spiders, parasitic wasps and predators. It also limits the places where pests can find optimal
foraging or reproductive conditions. Intercropping can reduce water evaporation and improve
conservation of soil moisture as compared to solo maize (Ahmad et al., 2010) [1]. By
intercropping, farmers achieve several production and conservation objectives simultaneously,
with crop mixtures, farmers can take advantage of ability of cropping system to reuse their
own stored nutrients. In intercropped maize agro-ecosystem, among five crops intercropped
with maize, cowpea has been observed to be the most preferred host for egg laying and reduce
the egg load on maize plants (Shivananda, 2007) [15]. As cowpea has been observed to bear a
heavy egg load of Chilo partellus, it can be included in IPM practices for maize stem borer.
Before including it in IPM strategy, it is essential to ascertain the efficacy of cowpea in
reducing the pest damage and its comparison to other usual control tactics need to be
evaluated, hence the present investigations were undertaken to generate the data for various
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combinations of control tactics with and without cowpea so as
to validate the stem borer management practice.
Materials and Methods
Two field trials were carried out at the farm of Indian
Agricultural Research Institute, New Delhi during Kharif
2010 and 2011. Maize variety HQPM-1 was sown following
the recommended agricultural practices. Maize seeds were
sown on the side of ridges and cowpea on the opposite side in
between two maize seeds. Eight rows of 2.5 m length with
row to row and plant to plant distance of 60x15 cm were
sown. The fertilizers were applied at the recommended rate
and the crop was maintained in good health by weeding and
irrigating from time to time.
There were 7 treatments each replicated thrice during both the
years. The treatments including intercropping with cowpea
were same during both the years but treatments to manage C.
partellus with foliar spray differ (as shown in table below).

Leaf Injury Rating
The observations during kharif 2010 indicated a higher LIR of
1.58 in seed treatment plots but the LIR dropped to 1.24 when
cowpea was intercropped in maize treated with imidacloprid
(Table 2). The spray of endosulfan resulted in least LIR of
1.12. Solo maize crop showed a still higher LIR of 1.36.
All the plants were healthy in plots where intercropping was
done alongwith seed treatment. The average LIR in plots of
seed treatment with and without cowpea was 1.00 and 1.03
respectively. Whereas spray with carbaryl resulted in LIR of
1.09 during 2011 (Table 2).

Table 1: Detail of Different treatments used for managing Chilo
partellus infestation in maize
Treatment
no.
T1
T2
T3
T4

T5

T6
T7

Plant infestation
The seed treatment with imidacloprid resulted in highest (9.02
percent) plant infestation which was at par with control (8.33
percent). The plots where seed treatment was done alongwith
intercropping, showed less incidence of plant infestation
(3.47) during kharif 2010. The infestation was still lower in
plots where maize was intercropped with cowpea only and no
other pest control method was used. The infestation in
intercropped maize was significantly less than maize with
endosulfan single spray (6.25) and with two sprays (4.16).
During kharif 2011, the percent plant infestation was highest
(1.51) in seed treatment plot while there was no infestation
where intercropping was done along with the seed treatment.
Spray with carbaryl showed 1.07 percent of plants infested
which was more than the infestation observed in intercropping
treatment. The other treatments followed a trend of plant
infestation in between (Table 2)

Treatment followed
Kharif, 2010
Kharif, 2011
Intercropping
Intercropping
Maize + cowpea (2:1)
Maize + cowpea (2:1)
Seed treatment
Seed treatment
Imidacloprid
Imidacloprid
600FS@7mL/kg.
600FS@7mL/kg.
T2+T1
T2+T1
Seed treatment+
Two Foliar sprays
foliar spray
carbaryl @2.33g/l at
Endosulfan @2mL/1 at
10 and 20 DAG
10 DAG
Single foliar spray
Two Foliar sprays
Endosulfan @2mL/l at
NSKE @12.5g/l at 7
10DAG
and 14 DAG
Two foliar sprays
NSKE + cowpea
Endosulfan @2mL/1 at single spray @12.5g/l
10and 20DAG
+cowpea
Control
Control

For seed treatment, the seeds were treated with imidacloprid
@7mL/kg and dried under shade before sowing. Endosulfan
was sprayed @ 2mL/l at 10 DAG (days after germination) in
treatment T4 and T5 with its second spray repeated at 20
DAG in treatment T6 during kharif 2010.
During Kharif 2011, the seed treatment was similarly done
with imidacloprid @7ml/kg in treatment T3 and seeds were
dried under shade before sowing. Spary of carbaryl @2.35g/l
was done twice at 10 and 20 DAG in treatment T4 (Table 1).
Neem seed kernel extract was sprayed @ 12.5 g/l at 7 and 14
days after germination in treatment T5 and T6. Observations
on plant infestation and leaf injury rating (LIR) were recorded
20 DAG while dead hearts were observed 30 DAG during
both the years. The field was monitored regularly to observe
the cowpea pod formation and beans were harvested four
times at weekly interval from the plots of treatments T1 and
T3 during Kharif 2010 and T1, T3 and T6 during kharif 2011.
The crop from different treatment plots was harvested,
properly tagged and brought to the lab for data recording of
yield.
Results
The data on different parameters of plant infestation, dead
hearts, leaf injury and yield of maize in intercrop agroecosystem is given in Table 2.

Dead Hearts
The observation of dead hearts during kharif 2010 showed no
plants with LIR 9 in maize intercrop system, while the seed
treatment with imidacloprid resulted in 1.38 percent dead
hearts. The spray of endosulfan showed no difference in the
number of dead hearts(0.69) formed as the plots recorded
same number of dead hearts (0.69) in control as well (Table
2).
There were no dead hearts observed in plots of seed treatment
with and without intercropping, While 1.02 percent dead
hearts were observed in plots with carbaryl spray. The
efficacy of intercropping was further observed from less
number of dead hearts (0.51 percent) recorded in intercropped
maize than solo maize (1.21) during 2011.
Yield
During kahrif 2010, the yield recorded was highest (1.88 t/ha)
in plot of seed treatment with imidicloprid. The intercropped
maize showed a yield of 1.75 t/ha which was at par with 1.84
t/ha in endosulfan spray+seed treatment. The plots where seed
treatment along with intercropping was done, the yield was
1.635 t/ha which was at par with yield (1.63 t/ha) in case of
endosufan spray. Two sprays of endosulfan resulted in yield
of 1.74t/ha which was at par with maize intercropped with
cowpea (1.75t/ha). The yield obtained was more in all the
treatments than control.
The yield was maximum (4.73t/ha) in case of seed treatment
with cowpea plots and minimum (2.33 t/ha) in plots with
NSKE spray during kharif 2011. The intercropped maize
showed a comparable yield of 3.99 t/ha to solo maize where
the yield was 4.01t/ha. Similarly NSKE spray resulted in
higher yield in cowpea intercropped maize (3.7t/ha) than solo
maize (2.33t/ha). An additional yield of 0.29, 0.13 and 0.11
t/ha of beans was obtained along with maize in treatments
where cowpea was intercropped. The additional yield of 3.84
and 4.0t/ha of beans was harvested along with maize.
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Table 2: Damage parameters of Chilo partellus and yield of maize during Kharif 2010 and 2011
Treatment

LIR

Plant infestation (%)

Maize + cowpea
Seed treatment (ST)
ST+Cowpea
ST+ Endosulfan
Endosulfan (1 spray)
Endosulfan (2 sprays)
Control

1.20
1.58
1.24
1.36
1.32
1.12
1.36

2.08
9.02
3.47
7.65
6.25
4.16
8.33

Maize+Cowpea
Seed treatment (ST)
ST+Cowpea
Carbaryl @2.35g/l
NSKE
NSKE+Cowpea
Control

1.09
1.03
1.00
1.09
1.04
1.12
1.10

1.49
1.52
0.00
1.07
0.50
1.50
1.21

Dead hearts (%)
Kharif, 2010
0.00
1.38
2.77
0.69
0.69
0.69
0.69
Kharif, 2011
0.51
0.00
0.00
1.02
0.00
1.51
1.21

Maize yield* (t/ha)

Cowpea yield** (t/ha)

1.75
1.88
1.64
1.84
1.63
1.74
1.56

3.83

3.99
4.60
4.72
3.51
2.33
3.70
4.01

4.05

0.29
0.13

0.11

Fig 1: Percent increase in yield over control in different management practices of Chilo partellus on maize

Discussion
Based on percent plant of infestation, leaf injury rating and
yield, maize intercropped with cowpea in the ratio of 2:1 row
was found at par with seed treatment and spray of endosulfan
or carbaryl in the present studies. Intercropping of compatible
crops influence the oviposition of major pests in many ways;
they compete for oviposition with main crops; they mask the
main crop thus reducing the chance of gravid females to have
access on that. Cowpea has been found to reduce the
oviposition load of C. partellus to varying degree on maize.
Egg laying on intercrop (non host plant) predisposes neonate
larvae to natural enemies for larger period as they have to
reach plant. Some of them may also get exhausted before
reaching their destination. Their increased vulnerability to the
biotic and abiotic stresses can reduce the losses caused by
them. Thus, the presence of a non-host in the system reduces
the chances of the dispersing larvae to land on a suitable host
thereby increasing larval mortality.
The present findings on LIR and percent plant infestation
during both the years clearly indicated that though the
severity of infestation is less and does not vary much in all the
treatments but the number of plants infested with Chilo
partellus were less in intercropped maize than other
treatments. The findings are in accordance with Maluleke et
al. (2005) [9], who studied that C. partellus incidence in sole
culture maize and maize in maize/lablab intercrop. Jiang at al.

(2006) [7], while studying the effect of mixed cropping
systems of maize, sorghum, millet and beans on infestation of
stemborers found that systems containing the non host bean
were more efficient in reducing pest densities than those with
millet or sorghum only. In the present study also the
intercrops reduced the percent infestation of C. partellus to
varying degree on maize.
Seed treatment with imidacloprid has been claimed to
increase seed germination and vigor in some crops (Horii et
al., 2007; Stevens et al., 2008) [8]. The enhanced plant vigour
makes the plant more attractive towards C. partellus
infestation. That is why, plant infestation in this treatment was
observed highest. But the vigour of the plant adequately
tolerate the insect damage and surpass in the yield of other
treatments. The dead hearts were also less in intercropped
maize where seed treatment was done than the plots where
carbaryl was sprayed during kharif 2011. In Melkassa,
intercropping of maize with beans at ratios of 1:1 to 2:1
significantly decreased borer densities compared to pure
maize stands (Difabachew and John, 2010). Kwesi et al.
(1994) also recorded the reduction of C. partellus incidence in
sorghum when intercropped with cowpea. The yield was
highest in intercropped maize+seed treatment during kharif
2011. Similarly yield, though less in intercropped maize but
was at par with that of endosulfan spray during Kharif 2010.
Schulthess et al. (2004) [14] found that while yields increased
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in mono-cropped insecticide-treated maize under low pest
pressure, borer densities were similar in both untreated monoand intercropped maize.
Conclusion
Cowpea can be gainfully intercropped with maize as the
indicated by lower plant infestation and dead hearts and
comparable yield to that of insecticide spray. The practice will
help save the environment by decreasing the pesticide load in
agroecosyatem. Further the intercropping with cowpea will
help conserving the moisture and suppressing weeds. Cowpea
being leguminous which improve the soil nutrients there by
offsetting yield penalty if any.

13.

14.

15.
Acknowledgement
The authors thank Indian Agricultural Research Institute for
providing the land and farm operation equipments used to
maintain the crop in healthy stage. The help rendered by Mr.
Sunil Paswan and Mr. Anil Kumar Rai for recording the
observations during the course of study is gratefully
acknowledged.

16.

References
1. Ahmad Ghanbari, Mehdi Dahmardeh, Barat Ali Siahsar,
Mahmoud Ramroudi. Effect of Maize (Zea mays L.) And
Cowpea (Vigna unguiculata L.) Intercropping on Light
Distribution, Soil Temperature and Soil Moisture in Arid
Environment. Journal of Food, Agriculture &
Environment. 2010; 8(1):102-108.
2. Amoako-Atta B, Omolo EO. Yield losses caused by
stem/pod-borer complex within maize-cowpea-sorghum
intercropping systems in Kenya. Insect Sci. Appl. 1983;
4:39-46.
3. Ampong NK, Reddy KVS, Saxena KN, Seshu RKV.
Chilo partellus (swinhoe) (Lep., Pyralidae) oviposition
on non-hosts: a machanism for reduced pest incidence in
intercropping. Acta oecologica. 1994; 15(4):469-475.
4. Ayisi KK, MS. Mposi, J. van den Berg. Grain yield
response and C. partellus infestation in divers sorghumcowpea intercrop arrangements. S. Afr. J. Plant Soil.
2001; 18:39-41.
5. Chatterji SM, Young, WR, Sharma GC, Sayi IV, Chahai
BS, Khare BP et al. Estimation of loss in yield of maize
due to insect pests with special reference to borers. Ind J
of Ent. 1969; 31(2):109-115.
6. Difabachew Belay, John E Foster. Efficacies of habitat
management techniques in managing maize stem borers
in Ethiopia. Crop Protection. 2010; 29(5):422-428.
7. Jiang N, Songa JM, Schulthess F, Omwega C. The role of
intercropping different cereal species in controlling
lepidopteran stemborers on maize in Kenya. J. app. ento.
2006, 40-49.
8. Horii A, McCue P, Shetty K. Enhancement of seed vigour
following insecticide and phenolic elicitor treatment.
Bioresour. Technol. 2007; 98:623-632.
9. Maluleke MH, Addo-Bediako A, Ayisi KK. Influence of
maize/lablab intercropping on lepidopterous stem borer
infestation in maize. J of econ Ent. 2005; 98(2):384-388.
10. Mathur LML. Insect pest management and its future in
Indian maize programme. XIX International Congress of
Entomology, Bejing, China. 1992.
11. Mathur LML. Bibiliograpy of maize pests in India.
AICRP, Indian Agricultural Research Institute New
Delhi. 1987.
12. Ndemah R, Schulthess F, Korie S, Borgemeister C,
~ 389 ~

Poehling HM, Cardwell KF. Factors affecting infestation
of the stalk borer Busseola fusca (Lepidoptera:
Noctuidae) on maize in the forest zone of Cameroon with
special reference to scelionid egg parasitoids. Env. Ent.
2003; 32:51-60.
Skovgaard H, Paets. P, Ekbom B. Influence of
intercropping on the abundance, distribution and
parasitism of Chilo spp. (Lepidoptera: Pyralidae) eggs.
Bul. of Ent. Res. 1997; 87(5):507-513.
Schulthess F, Chabi-Olaye A, Gounou S. Multi-trophic
level interactions in a cassava–maize mixed cropping
system in the humid tropics of west Africa. Bull.
Entomol. Res. 2004; 94:261-272.
Shivanand Naikawadi. Studies on the Ovipositional
Behaviour of Chilo Partellus (Swinhoe) in Maize Agroecosystem. M.Sc. Thesis. 2007, 35.
Stevens MM, Reinke RF, Coombes NE, Helliwell S, Mo
J. Influence of imidacloprid seed treatments on rice
germination and early seedling growth. Pest Manag. Sci.
2008; 64:215-222.

