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Hubner in chickpea, Cicer arietinum L. in Ethiopia
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ABSTRACT

Field trial was conducted to study the effect of intercropping in
chickpea, Cicer arietinum L. with eight different crops viz. wheat,
barley, lentil, linseed, rapeseed, coriander, garlic, African
marigold against Helicoverpa armigera. Each intercrop was sown
in randomized complete block design with three replications.
Observations were collected on number of eggs and larvae/10
plants, per cent larval parasitization, per cent pod damage and
ultimately yield (Kg/ha). Results of two years study revealed
that chickpea + African marigold was found to be the most
effective treatment in reducing egg laying and larval population
followed by chickpea + rapeseed. The maximum per cent of
larval parasitization by Campoletis chlorideae was observed in
chickpea + coriander followed by chickpea + linseed, however,
it was minimum on intercrops i.e. wheat and rapeseed. Pod
damage was significantly reduced in treatments, chickpea
intercropped with coriander and African marigold by 83.05 and
64.96 per cent, respectively, over chickpea as sole crop. The
highest yield was recorded in chickpea + coriander followed by
chickpea + African marigold among the different tested
treatments. Chickpea intercropped with lentil, garlic and
linseed gave minimum yield which was lower than check
(chickpea sole).
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Chickpea (Cicer arietinum L.) is an important source of
protein for millions of people in developing countries. Ethiopia
is a largest producer of chickpea in Africa accounting for about
46 per cent of production during 1994-2006 (EARI 2006) and
seventh largest producer in worldwide (Jones er al. 2006).
African bollworm (ABW), Helicoverpa armigera is a pest of
major significance in most of the areas wherever it occurs,
damaging a wide variety of food, fiber, fodder and horticultural
crops. In Ethiopia, African bollworm causes pod damage on
chickpea with varied magnitude in different areas for instance
21-36 per cent in central highlands (Gelatu and Million 1996),
100 per cent in some localities of Yilmana Densa and Achefer
areas in Gojjam in the 1990_(Melaku e al. 1998) and overall 8-
10 per cent (Shegaw 2002). Worldwide, Helicoverpa species
possibly cause an estimated loss of US$ 7.5 billion in different

crops, despite the application of insecticides costing about
USS 2 billion annually (Gowda and Sharma 2005). So far, most
of the African bollworm control practices adopted or
recommended in Africa are limited to individual target crop,
and predominantly based on the use of chemical pesticides.
Since such pesticide-dependent approach is not sustainable,
thus there exists a need to provide farmers with safer
alternatives (Sithanantham and Baumgartner 2001).
Intercropping is one such method, generally understood to
mean the growing of a mixture with main crop which can affect
microclimate of the agro-ecosystem and ultimately produce
an unfavorable environment for insect-pests. Although some
works have been reported on effect of intercropping with
different crops in reducing insect-pests damage (Yadav e al.
1989, Kumar er al. 2008), but none has reported the
effectiveness of intercrops with chickpea in Ethiopia. Thus,
the present study was conducted to study the effect of
different crops as intercrop with chickpea to manage gram
African Bollworm.

MATERIALS AND METHODS

The chickpea, C. arietinum (variety Worku) was sown
in 5x3 m plot size and the ratio with intercrops was 3:1 except
the sole crop during 2009-10 and 2010-11. Nine treatments
including eight intercrops i.e. wheat, Triticum aestivum (Jiru);
barley, Hordeum vulgare (HB-1307); lentil, Lens culinaris
(Teshale); linseed, Linum usitatissum (Tolle); rapeseed,
Brassica sp. (Holetta-1); coriander, Coriandrum sativum
(Walta-I); garlic, Allium sativum (Bishoftu Netch): african
marigold, Tagetes erecta were used with check (chickpea sole).
Each treatment was randomized by three replications in
randomized complete block design. Plant population density
was maintained by row to row and plant to plant spacing.
Row spacing was maintained by 30cm in all treatments
including check. Plant to plant distance was maintained at
10cm in rows of chickpea, rapeseed, coriander and garlic; 5cm
in wheat, barley, lentil and linseed and 45cm in A. marigold. All
the recommended agronomic practices were followed. Natural
infestation of H. armigera was recorded from each replication
of all nine treatments to check the effectiveness of intercrops.
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Number of eggs and larvae were counted from 10 randomly
selected plants in the morning and it was taken at three days
interval from commencement of the infestation. Ten second
instar African bollworm larvae from each replication of the
treatments were collected once and reared separately in the
laboratory and the level of parasitization was recorded. In
order to assess per cent pod damage, ten randomly selected
plants were uprooted at harvesting stage by counting the
healthy and infested pods. Percent reduction of pod damage
over chickpea sole crop was calculated as per the method
given by Abbott (1925):

Percent reduction of pod damage over sole crop=T-C/C x 100
Where, C= percent pod damage in chickpea sole crop
T= percent pod damage in intercrops

Yield was taken after harvesting the crop in Kg/ha.

RESULTS AND DISCUSSION

Results of the present study revealed that chickpea
intercropped with african marigold was found most effective
in reducing the egg laying (5.1 eggs/10 plants) of H. armigera
followed by 6.15 eggs/10 plants in chickpea + rapeseed (Table
1). The highest egg laying was recorded in chickpea sole
(14.1eggs/10 plants) followed by chickpea + garlic (13.8 eggs/
10 plants) and chickpea + lentil (13.15 eggs/10 plants).
Srinivasan et al. (1994) reported marigold used as a trap crop
reducing the egg laying of H. armigera in Tomato. In the year
2010-11, number of eggs and larvae recorded were
comparatively higher than 2009-10 in all the treatments, it might
be due to heavy rain with wind during reproductive stage of
the chickpea crop and eventually temperature was decreased.
In case of larval population, pooled data of two years showed

that chickpea + marigold and chickpea + rapeseed was again
found to be most effective in reducing larval infestation with
4.65 and 5.8 larvae/10 plants, respectively. In check, 14.6 larvae/
10 plants were recorded during 2010-11 which was statistically
at par with chickpea + garlic and chickpea + lentil. Other
treatments had a significant effect in the reduction of larval
population. Chickpea + marigold as most effective intercrop
to reduce larval population of H. armigera was also
strengthened by Kumar ez al. (2008).

Pooled data of two years study on percent larval
parasitization by Campoletis chlorideae was recorded
maximum (41.8%) in chickpea + coriander (Table 1). Our
findings are in conformity with the investigation of Rao er al.
(1990) for coriander as best intercrop, because of higher activity
of larval parasitoids attracted to the umbelliferae at flowering
stage. The treatments (11.6-43.6% larval parasitization) were
statistically significant from check (8.6%) and chickpea +
wheat (10.6%) during 2010-11. The average minimum
parasitization of both the years was recorded in chickpea sole
(7.95%). Percent parasitization was recorded higher in the year
2010-11 as compared to 2009-10, it might be due to higher
larval population in 2010-11.

The highest pod damage i.e. 36.6 per cent was observed
in chickpea sole and there was no significant difference was
found in intercrops i.e. lentil (35.6%) and garlic (33.6%) with
check in the year 2010-11. Percent reduction of pod damage
over chickpea sole crop was found maximum in chickpea+
coriander (83.05%) followed by chickpea+ A. marigold
(64.96%), whereas, minimum (2.85%) was in chickpea-+ lentil
(Table 2). Chickpea intercropped with linseed, wheat and
mustard having low pod damage than sole crop was also
reported by earlier workers (Yadav 1987 and Yadav et al. 1989).

Table 1. Effect of Intercropping on number of eggs, larvae and per cent larval parasitization of African bollworm, H. armigera

Treatments Eggs/10 plants Larvae/10 plants Larval parasitization (%)
2009-10 2010-11 Mean 2009-10 2010-11 Mean 2009-10 2010-11 Mean

Chickpea + Wheat 7 9.3 8.15 6.0 7.3 6.65 9.3 10.6 9.95
(0.85) (0.97) (0.78) (0.86) (17.5) (19)

Chickpea + Barley 7.6 9.6 8.6 73 8.6 7:95 10.3 13.3 11.8
(0.89) (0.98) (0.86) (0.93) (18.7) (21.2)

Chickpea + Lentil 123 14 13.15 12 14 13 11.3 12.6 11.95
(1.09) (1.15) (1.08) (1.15) (19.6) (20.8)

Chickpea + Linseed 9.6 10.9 10.25 8.6 10.3 945 293 333 31.3
(0.98) (1.03) (0.93) (1.01) (32.6) (34.6)

Chickpea + Rapeseed 53 7 6.15 5 6.6 5.8 9.6 11.6 10.6
(0.72) (0.85) (0.70) (0.82) (18.4) (19.8)

Chickpea + Coriander T3 9 8.15 7 8.3 7.65 40.3 43.6 41.8
(0.86) (0.95) (0.85) (0.92) (39.3) (40.3)

Chickpea + Garlic 13 14.6 13.8 12.9 14.3 13.6 11.6 12.3 11.95
(1.14) (1.16) (1.11) (1.16) (19.8) (20.7)

Chickpea+A. marigold 43 59 S | 4 53 4.65 10.6 12.6 11.6
(0.63) (0.77) (0.60) (0.72) (19) (20.7)

Chickpea (sole) 133 14.9 14.1 13 14.6 13.8 7.3 8.6 1.95
(1.12) (1.73) (1.11) (1.16) (15.6) (15)

CD at 5% 1.57 1.72 1.79 1.88 233 2:37

Data given in Parenthesis for eggs/10plant and larvae/10 plants are square root transformed values and for larval parasitization (%) are angular

transformed values.
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Table 2. Effect of Intercropping on pod damage and yield against African bollworm, H. armigera

Treatments Pod damage (%) Yield (kg/ha)
2009-10* 2010-11% Mean (% redcn. over check) 2009-10 2010-11 Mean
Chickpea + Wheat 20.3 23.6 21.95 (34.46) 1325 1280 1302
(26.8) (29)
Chickpea + Barley 19.6 23.0 21.3(39.32) 1420 1385 1402
(26.3) (28)
Chickpea + Lentil 32.6 356 34.1(2.85) 1038 996 1017
' (34.8) (36.6)
Chickpea + Linseed 20.6 23.3 21.95 (37.46) 1126 1047 1086
27 (28.8)
Chickpea + Rapeseed 19.3 22.6 20.95 (40.31) 1417 1382 1399
(25.7) (28.4)
Chickpea + Coriander 5.6 6.3 5.95 (83.05) 1675 1635 1655
(13.6) (14.5)
Chickpea + Garlic 31.3 33.6 32.45(7.55) 1047 1009 1028
(33.9) (358.5)
Chickpea+A. marigold 113 13.3 12.3 (64.96) 1486 1456 1471
(19.6) (20.4)
Chickpea (sole) 336 36.6 35.1(---) 1137 1093 1115
(35.5) (27.3)
CD at 5% 3.19 332 157.56 141.32

*Data given in Parenthesis are angular transformed values.

Yield (Kg/ha) of chickpea intercropped with coriander
(1635), A. marigold (1456), barley (1385), rapeseed (1382) and
wheat (1280) were recorded statistically significant higher in
comparison to lentil (996), garlic (1009) and chickpea sole (1093)
during 2010-11(Table2). The average maximum yield of 2009-
10 and 2010-11 was also found in chickpea + coriander (1655
Kg/ha) followed by chickpea + A. marigold (1471 Kg/ha)
because least pod damage and maximum larval parasitization
were recorded on coriander as intercrop. African marigold was
found second most effective intercrop in terms of yield and
pod damage, whereas per cent larval parasitization was
recorded low as compared to linseed, lentil, barley and garlic.
Lentil as intercrop gave minimum yield due to high incidence
of eggs, larvae and pod damage, with lower parasitization of
larvae. Shekhar er al. (1995) reported increase in yield to
different levels when chickpea was intercropped with different
crops against chickpea as sole. On the basis of present
findings, coriander and African marigold is recommended as
best intercrops with chickpea in reducing the African bollworm
damage.

ACKNOWLEDGEMENT

I would like to express my thanks and gratitude to Dr.
Mulugeta (Dean) College of Agriculture and Veterinary
Science and Dr. MitikuTesso (President) of Ambo University
for providing the facilities.

REFERENCES

Abbott WS. 1925. A method of computing the effectiveness of an
insecticide. Journal of Economic Entomology 18: 265-267.

EARI 2006. Ethiopian Agricultural Research Institute- Crop protection
department progress report for the period 1994-2006.

Gelatu B and Million E. 1996. Chickpea in Ethiopia. In: Adaptation of
chickpea in the West Asia and North African region, 1-6.

Gowda CLL and Sharma HC. 2005. Legume Pod Borer/Cotton Bollworm,
Heliothis/Helicoverpa- The Global Problem. In: National
Symposium on Helicoverpa Management- A National Challenge,
February 27-28, 2005, Kanpur, India, pp 3-4.

Jones R, Audi P, Shiferaw B and Gwata E. 2006. Production and marketing
of kabuli or chickpea seeds in Ethiopia; experience from Ada district.
International Crops Research Institute for the Semi-Arid Tropics,
Kenya.

Kumar P, Singh RS and Bisen RS. 2008. Effect of intercropping on
gram pod borer incidence in  chickpea. Journal of Food Legumes
21(2): 135-136.

Melaku W, Melkamu A, Birhane A, and Fentahun M. 1998. Research
on insect pests and disease of field crops in North Western
Ethiopia.12-14.

Rao NV, Rao KT and Rao AS.1990. Present status of Helicoverpa
armigera in pulses and strategies for its management in Andhra
Pradesh. In: Helicoverpa Management: Current Status and Future
Strategies (Ed. J.N.Sachan). In: Proceedings of First National
Workshop held at Directorate of Pulses Research, Kanpur, Aug.30-
31, 1990, pp 68-74.

Shegaw Tsegaw 2002. Survey of African Bollworm, Helicoverpla
armigera on Chickpea in North Western Amhara Region. In:
African Bollworm Management in Ethiopia- Status and Needs.
Proceedings of the National workshop held at the Plant Protection

Research Center, Ambo, Ethiopia, April 17-19, 2002, pp 37-46.

Shekhar PR, Rao NV, Venkataiah M and Rajasri M. 1995. Influence of
intercrops of pigeonpea and chickpea on pod borer incidence. Indian
Journal of Pulses Research 8(1): 41-44.

Sithanantham S and Baumgartner J. 2001. Ecosystem approach towards
sustainable management of Helicoverpa armigera in Africa. In:




Dhavan et al. : Efficacy of insecticides under open and controlled conditions against Blister beetles on greengram 229

The 14 African association of Insect Scientists and the 19 Crop Yadav CP. 1987. Ecological studies on gram pod borer, Heliothis
Protection Society of Ethiopia Joint Conference, Addis Ababa, armigera Hubner in chickpea in relation to its biotic and abiotic
Ethiopia, June 4-8, 2001, pp 50-51. factors. PhD Thesis, Kanpur University, Kanpur.

Srinivasan K, Moorthy PNK and Raviprasad TV. 1994. African marigold Yadav CP, Lal SS and Sachan IN. 1989. Effect of mixed/intercropping
as a trap crop for the management of the fruit borer, Helicoverpa on gram pod damage in chickpea. In: National Symposium on New
armigera on tomato. International Journal of Pest Management frontiers in Pulses Research and Development, Nov.10-12, 1989,

40(1):56-63. ISPRD, Directorate of Pulses Research, Kanpur.




