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ABSTRACT : The investigation was carried out during rabi/summer 2012-13 at the Agriculture College Farm,

Bheemarayanagudi, University of Agricultural Sciences, Raichur. Incidence of shoot fly started appearing from August II

fortnight onwards in all the conservation agriculture practice treatment. The stem borer incidence was found to be higher in

zero tillage with mulch compared to zero tillage without mulch and farmer’s practice. In Zero tillage with mulch, the per cent

dead heart by stem borers showed highly significant and positive correlation with rainfall and positive correlation with maximum

and minimum temperature. Rainfall had highly significant positive correlation per cent dead heart by stem borers while,

relative humidity showed positive correlation in zero tillage without mulch. In farmer’s practice also minimum temperature had

highly significant positive correlation with per cent dead heart by stem borers whereas, rainfall and relative humidity showed

positive correlation.

Key words : Maize, stem borer, shoot fly, shoot bug.

  J. Exp. Zool. India  Vol. 17, No. 2, pp. 563-566, 2014 ISSN 0972-0030

INRODUCTION

Maize (Zea mays Linn.) is one of the most important

cereal crops next to wheat and rice in terms of total

production in the world, ranks third in area and first in

production in the world. Today, it is one of the important

coarse cereal crops grown in different agro-climatic

conditions in India The multiple-pest complex of maize

crop poses serious limitations in the intensification of maize

cultivation in different agro-climatic regions of India.

Although 139 insect pests cause varying degree of damage

to maize crop, only about a dozen of these are quite serious

and require control measures. Amongst the most serious

pests, shoot fly and maize stem borers, [Chilo partellus

Swinhoe, Sesamia inferens Walker] occurs as serious pest

in India (Manjunath Chouraddi, 2012).

MATERIALS AND METHIODS

The conservation agriculture (CA) aims at utilization

of natural resource apart from restoring the soil fertility

status. In this context, a series of experiments were

conducted at the College of Agriculture Farm,

Bheemarayanagudi (Yadgiri District), Karnataka, India

since 2009 in three principally designed conservation

agriculture based treatments viz., (1) Zero tillage with

mulch (2) Zero tillage without mulch (3) farmer’s practice.

The CA treatments were compared with conventional

agriculture/farmer’s practice.

To document the insect pests which are infesting

maize crop, the observation were recorded on standing

maize crop viz., stem borer, shoot fly, shoot bug and

natural enemies at an interval of 15 days. Since, the

incidence of shoot bug and natural enemies noticed were

very less, they were not considered for statistical analysis.

Egg count of shoot fly was done on 15 and 30 days

after sowing. Ten plants were randomly selected and total

number of eggs on all the ten plants was counted which

was then averaged to get number of eggs per plant.

Likewise, observation pertaining to stem borers mainly

per cent foliage damage and per cent dead heart was

recorded at 15 and 30 DAS. The incidence of shoot

fly and stem borer was very high in the crop arena. The

observations taken regarding these two pests were detailed

as under.

Per cent shoot fly infestation =

Number of plants showing dead heart
           ———————————————— × 100

Total number of plants in the plot

Per cent dead hearts =

Number of dead heart affected plants
           ———————————————— × 100

       Total number of plants
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RESULTS AND DISCUSSION

Incidence of shoot fly on maize grown in different

conservation agriculture practice during kharif

2012-13

Incidence of shoot fly was started appearing from

August II fortnight onwards in all the treatments. The

number of eggs laid by shoot fly was 0.40 (±0.08), 0.60

(±0.18) and 0.60 (±0.12) with corresponding per cent dead

heart of 4.19 (±0.28) per cent, 5.88 (±0.64) per cent and

8.48 (±0.54) per cent, respectively in zero tillage with

mulch, zero tillage without mulch and farmer’s practice,

during II fortnight of August. Likewise, the shoot fly

noticed in subsequent observation i.e., September II

fortnight was 0.20 (±0.06), 0.40 (±0.12) and 0.40 (±0.13)

eggs per/plant with per cent dead heart of 6.27 (±0.33),

7.90 (±0.70) and 5.67 (0.33), respectively in zero tillage

with mulch, zero tillage without mulch and farmer’s

practice, respectively (Table 1).

These results were in line with the findings of

Rahaman (1954) who recorded that maize crop sown

between 15th August and 30th July suffered more from

the shoot fly and stem borer than sown between 7th August

and 1st September. Similar results were also obtained from

the experiments conducted by Panwar and Sarup (1980)

wherein maize sown on 15th June was more heavily

attacked than that sown during the first fortnight of July.

Incidence of stem borers on maize grown in zero

tillage with mulch during kharif 2012-13

The maximum per cent leaf damage due to stem borer

complex was noticed in September II fort night (23.21%)

(±0.69) followed by October I fortnight (14.26%) (±0.23).

The above incidence of pests has resulted maximum dead

heart during September II fortnight (16.32%) (±0.46)

followed by September I fortnight (10.91%) (±0.20) (Table

2).

Correlation between abiotic factors and incidence

of maize stem borers in zero tillage with mulch during

kharif 2012-13

The per cent leaf damage caused due to stem borers

exhibited highly significant and positive correlation with

rainfall while maximum and minimum temperature showed

significant relation except with relative humidity. Likewise,

dead heart had showed highly significant and positive

correlation with rainfall and positive correlation with

maximum and minimum temperature (Table 3).

Incidence of stem borers on maize grown in zero

tillage without mulch during kharif 2012-13

Incidence of stem borer complex recorded in the zero

tillage with mulch was less as compared to zero tillage

without mulch during September II fortnight (11.01%)

(±0.16) followed by September I fortnight (20.18) (±0.64).

The dead heart symptoms appeared maximum during

September II fortnight (12.80%) (±0.39) (Table 4).

Correlation between abiotic factors and incidence

of maize stem borers in zero tillage without mulch

during late kharif 2012-13

Minimum temperature showed highly significant

positive correlation, rain fall and relative humidity had

significant positive correlation with per cent leaf damage

caused due to stem borer complex. The dead heart

incidence exhibited highly significant positive correlation

with minimum temperature whereas, rainfall and relative

humidity showed positive correlation (Table 5).

Incidence of stem borers on maize grown in

farmer’s practice during kharif 2012-13

The infestation by stem borers reached maximum

during September II fortnight (17.40) (±0.48) followed

by September I fortnight (10.42%) (±0.17). The dead

heart symptoms attained maximum during September II

fortnight (10.69%) (±0.22) (Table 6).

The stem borer incidence was found to be higher in

zero tillage with mulch compared to zero tillage without

mulch and farmer’s practice. The probable reason for

the same was the stem borer larvae might go in pupal

diapause in stubbles later resulted in emergence of adults

and subsequent deposition of eggs leading to larval hatching

and damage on the crop.

Further, the present findings broadly corroborated with

the studies of Trehan and Butani (1949) who observed

higher infestation of C. partellus during kharif (July -

August sown crop than in September-October sown

crop). The maximum incidence of the pest during

September and October months as revealed in the present

studies are in line with the reports of Siddig (1972) from

Sudan who also observed the peak incidence of C.

partellus on maize during November.  Similar results were

also reported by Firke and Kadam (1978), Panwar and

Sarup (1980) on maize. Similarly, Singh et al. (1985)

Marulasiddesha (1999) also reported that the highest

incidence (27%) of C. partellus during October on sweet

sorghum.

Correlation between abiotic factors and incidence

of maize stem borers in farmer’s practice during

kharif 2012-13

Per cent leaf damage caused by both the stem borers

was highly significant and positively correlated with rainfall

and minimum temperature whereas, relative humidity

showed significant and positive correlation. Minimum



Table 1 : Incidence of shoot fly on maize grown in different conservation agriculture treatments during kharif 2012-13.

Zero tillage with mulch Zero tillage without mulch Farmer’s practice
Observation interval  

No. of Dead heart No. of Dead heart No. of Dead heart

eggs/ plants (%) eggs/ plants (%) eggs/ plants (%)

August II fortnight 0.40 ± 0.08 4.19 ± 0.28 0.60 ± 0.18 5.88 ± 0.64 0.60 ± 0.12 8.48 ± 0.54

September I fortnight 0.20 ± 0.06 6.27 ± 0.33 0.40 ± 0.12 7.90 ± 0.70 0.40 ± 0.13 5.67 ± 0.33

September II fortnight 0.00 0.00 0.00 0.00 0.00 0.00

October I fortnight 0.00 0.00 0.00 0.00 0.00 0.00

October II fortnight 0.00 0.00 0.00 0.00 0.00 0.00

November I fortnight 0.00 0.00 0.00 0.00 0.00 0.00

November II fortnight 0.00 0.00 0.00 0.00 0.00 0.00

December I fortnight 0.00 0.00 0.00 0.00 0.00 0.00

*Average of 10 plants.

Table 2 : Incidence of stem borers on maize grown in zero tillage

with mulch during kharif 2012-13.

Observation interval Leaf damage due Dead heart

to stem borers (%) (%)

August II Fortnight 4.51 ± 0.15 0.00

September I Fortnight 11.02 ± 0.44 10.91 ± 0.20

September II Fortnight 23.21 ± 0.69 16.32 ± 0.46

October I Fortnight 14.26 ± 0.23 7.08 ± 0.17

October II Fortnight 9.18 ± 0.31 4.34 ± 0.22

November I Fortnight 3.26 ± 0.18 0.00

*Average of 10 plants

Table 3 : Correlation between abiotic factors and incidence of maize

stem borers in zero tillage with mulch during kharif 2012-

13.

Weather factors Leaf damage due Dead heart

to stem borers (%) (%)

Rainfall (mm) 0.96** 0.94**

Maximum Temperature (oC) 0.78* 0.79*

Minimum Temperature (oC) 0.59* 0.53*

Relative Humidity (%) -0.17 -0.20

  *Significant at P = 0.05; **Significant at P = 0.01

Table 4 : Incidence of stem borers on maize grown in zero tillage

without mulch during kharif  2012-13.

Observation interval Leaf damage due Dead heart

to stem borers (%) (%)

August II Fortnight 4.19 ± 0.07 0.00

September I Fortnight 11.01 ± 0.16 9.74 ± 0.21

September II Fortnight 20.18 ± 0.64 12.80 ± 0.39

October I Fortnight 10.20 ± 0.51 7.02 ± 0.11

October II Fortnight 0.86 ± 0.07 4.06 ± 0.33

November I Fortnight 1.06 ± 0.03 0.00

November II Fortnight 0.00 0.00

December I Fortnight 0.00 0.00

Table 5 : Correlation between abiotic factors and incidence of maize

stem borers in zero tillage without mulch during kharif

2012-13.

Weather factors Leaf damage due Dead heart

to stem borers (%) (%)

Rainfall (mm) 0.67* 0.77*

Maximum Temperature (oC) -0.04 0.12

Minimum Temperature (oC) 0.99** 0.99**

Relative Humidity (%) 0.57* 0.46*

  *Significant at P = 0.05; **Significant at P = 0.01

Table 6 : Incidence of stem borers on maize grown in farmer’s practice

during kharif 2012-13.

Observation interval Leaf damage due Dead heart

to stem borers (%) (%)

August II Fortnight 2.28 ± 0.29 0.00

September I Fortnight 10.42 ± 0.17 7.04 ± 0.13

September II Fortnight 17.40 ± 0.48 10.69 ± 0.22

October I Fortnight 9.28 ± 0.43 6.21 ± 0.16

October II Fortnight 6.58 ± 0.17 2.07 ± 0.13

November I Fortnight 1.06 ± 0.23 0.00

November II Fortnight 0.00 0.00

December I Fortnight 0.00 0.00

Table 7 : Correlation between abiotic factors and incidence of maize

stem borers in farmer’s practice during kharif  2012-13.

Weather factors Leaf damage due Dead heart

to stem borers (%) (%)

Rainfall (mm) 0.88** 0.73*

Maximum Temperature (o C) 0.19 0.05

Minimum Temperature (o C) 0.98** 0.99**

Relative Humidity (%) 0.46* 0.50*

  *Significant at P = 0.05; **Significant at P = 0.01
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temperature had highly significant positive correlation with

dead heart whereas, rainfall and relative humidity showed

positive correlation (Table 7).

As per the available literature, the studies related to

correlation of abiotic factors with maize stem borers as

done in the present investigation are very scanty.

However, the present findings of positive correlation

between minimum temperature and relative humidity with

stem borers incidence irrespective of seasons are in line

with the reports of Panwar and Sarup (1980), Dharmasena

(2002) and Zahid (2009) who reported that the minimum

temperature favoured the development of C. partellus

in maize crop.

REFERENCES

Dharmasena C M D (2002) Temporal distribution of maize stem

borer, Chilo partellus (Swinhoe) in relation to weather factors.

Trop. Agric. 151, 1-6.

Firke P V and Kadam M V (1978) Studies on the seasonal incidence of

jowar stem borer, Chilo zonellus (Swinhoe). J. Maharashtra

Agric. Univ. 3, 41-142.

Manjunath Chouraddi, Mallapur C P, Basavana Goud K and Patil R

H (2012) Status of stem borers in major maize growing areas of

Karnataka, India. J. Exp. Zool. India. 15(2), 505-511.

Marulasiddesha K N (1999) Bioecology of stem borer, Chilo partellus

(Swinhoe) and impact of its damage on juice quality of sweet

sorghum, M. Sc. (Agri) Thesis, Univ. Agric. Sci., Dharwad, India,

pp. 210-214.

Panwar V P S and Sarup P (1980) Differental development of Chilo

partellus (Swinhoe) in various maize varieties. J. Entomol. Res.

4: 28-33.

Rahaman K A (1954) Biology and control of maize and jowar borer,

Chilo zonellus (Swinhoe). Indain. J. Agric. Sci. 14, 303-307.

Siddig S A (1972) Graminaceous stem borers in the Northern Province

of the Sudan. I. Ecological studies. Zeitschrifer Angewandte

Entomologie 71, 376 - 381.

Trehan K N and Butani D K (1949) Notes on the life history, bionomics

and control of Chilo zonellus (Swinhoe) in Bombay province.

Indian J. Ent. 11, 47-59.

Zahid N (2009) Sustainable management of Chilo partellus (swinhoe)

and Oligonychus pratensis (banks) on spring maize crop, in

Punjab, pakistan. Ph. D. Thesis, Univ. Agril. Faisalabad (Pakistan)

pp.11. Panwar, V. P. S. and Sarup, P., 1980, Differential

development of Chilo partellus (Swinhoe) in various maize

varieties. J. Entomol. Res. 4, 28-33.


