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Mustard is an important oilseed crop which constitutes

as a major source of edible oil. Mustard, Brassica juncea

(Linnaeus) Czern and Coss belongs to family cruciferae.

Biotic and abiotic parameters play a vital role in population

build-up of insect pest. Mustard aphid L. erysimi causes

35.4 to 73.3 per cent yield loss, 30.09 per cent seed weight

loss and 2.75 per cent oil loss (Bakhetia and Sekhon, 1989,

Singh and Premchand, 1995 and Sharma and Kashyap

1998). Correlation study helps in to provide either positive

or negative association of pest population with biotic or

abiotic factors (Tahkur and Rawat, 2014; Saxena et al.

2012; Dabhi et al. 2013). Combined as well as individual

effect of biotic and abiotic parameters on population

fluctuation of the pest can be measured through path co-

efficient analysis. It gives direct influence of particular

parameter on pest population build-up as well as its indirect

effect through other parameters.

In the present study the efforts has been made to

study the direct and indirect effect of various biotic and

abiotic parameters on population build-up of mustard aphid.

MATERIALS AND METHODS

Field experiment was conducted at College farm,

Junagadh Agricultural University, Junagadh, Gujarat during

rabi 2012-13 and 2013-14 to study the population dynamics

of mustard aphid on mustard variety “Gujarat Mustard-3”.

The crop was raised after following the standard agronomic

practices in large plot and it was divided into ten equal

sectors (2.0 m x 2.0 m) considering one sector as one

repetition. The plots were kept free from insecticidal spray

throughout the crop period.Five plants were randomly

selected from each sector. Observations were recorded at

weekly interval starting from the first week of sowing till the

maturity of crop. Generally, it was observed that mustard

aphids sit in an overlapping manner and hence, it was

difficult to record aphid on numerical basis. Hence, aphid

index was determined aphid population as per criteria

described by Patel et al. (1995) (Tabel 1).

The average aphid index was worked out by using the

following formula.

                               0N + 1N + 2N + 3N + 4N + 5N
Average aphid index   =
                                        Total number of plants observed

Where,

  0, 1, 2, 3, 4, 5 are the aphid index.

  N = Number of plant  showing  respective  aphid

index.

The observations on aphid index were recorded

visually from five randomly plant from each plot. On the

average aphid index was worked out by the above formula.

During the present investigation, the effect (direct as

well as indirect) of ten different biotic and abiotic parameter

i.e. maximum temperature (X
1
), minimum temperature (X

2
),
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ABSTRACT

An attempt has been made to quantify the effect of weather parameters and ladybird beetle on
population fluctuation of aphid using path analysis of data collected during rabi 2012-13 and 2013-14 at
Junagadh Agricultural University, Junagadh. The result revealed that the direct effect of minimum and
maximum temperatures on aphid population was negative and low (-0.4939 and -0.2628, respectively)
while it was positive and moderate (0.5443) by mean temperature. The direct effect of morning relative
humidity was positive and very high (1.8615), while mean relative humidity exhibited negatively very high
direct effect (-3.3158) on aphid population. Residual value indicated that all these biotic and abio tic
factors had a total combined effect of 86.01 per cent on population build-up of mustard aphid. It indicated
that only 13.99 per cent effect was through other unknown factors existing in the ecosystem during both
seasons.
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Table 1: Criteria for aphid index

Aphid Criteria

index

0 Plant free from aphid infestation.

1 Only few aphids with very little injury.

2 Small colonies on few twigs, no curling or

yellowing of leaves.

3 Aphid colonies on almost all the twigs, stunted

growth, curling and yellowing of leaves.

4 Very heavy population of aphids on

inflorescence, leaves, stem and siliqua (pod)

5 Complete drying of plants due to heavy infestation

of aphids.

Fig. 1: Direct and indirect effect of key biotic and abiotic factors on

population fluctuation of mustard aphid, L. erysimi during both

seasons (Rabi 2012-13 & 2013-14)

RESULTS AND DISCUSSION

The data presented in Table 2 and depicted in Fig. 1

indicated that maximum temperature exhibited non-

significant positive correlation (r= 0.2288) but it exerted

negatively low direct effect (-0.493) and minimum

temperature having non-significant negative association (r

= -2080) with aphid population also had a negatively low

direct effect (r = -0.2628) on aphid population, indicating an

unfavorable individual influence on the population build-

up of aphid. Indirect effects of both these parameters were

found to have negative low to moderate on aphid population

through almost all other biotic and abiotic factors except

mean relative humidity. The mean temperature was found to

have non-significant negative correlation (r= -0.0178) but

it exerted positively moderate direct effect (0.5443),

indicating a favorable individual influence on the population

build-up of aphid. The indirect effect of this parameter was

found negative low to low on aphid population through

almost all the biotic and abiotic factors except mean relative

humidity. The morning relative humidity exhibited non-

significant negative correlation (r= -0.2897) but it exerted

very high direct effect (1.8615) and evening relative

humidity having non-significant negative association (r = -

mean temperature (X
3
), relative humidity percentage at

morning (X
4
), at evening (X

5
), average relative humidity

(X
6
), sunshine hours (X

7
), wind velocity (X

8
), evaporation

(X
9
) and natural enemy (X

10
) on the population build-up of

mustard insect pests was studied with the help of path co-

efficient analysis. The statistical analysis was done according

to the methods of Panse and Sukhatme (1985) for analysis

of correlation co-efficient and NageswarRao (1983) for path

co-efficient analysis.
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2329) with aphid population also had a moderate direct

effect (0.9578) on aphid population, indicating an favorable

individual influence on the population build-up of aphid.

Indirect effects of both these parameters were also found to

have negative low to moderate on aphid population through

almost all other biotic and abiotic factors except morning

and mean relative humidity. The mean relative humidity was

found to be non-significant negative correlation (r= -0.2769)

but it exerted negatively very high direct effect (-3.3158),

indicating an unfavorable individual influence on the

population build-up of aphid. The indirect effect of this

parameter was found negative low to moderate on aphid

population through almost all the biotic and abiotic factors

except morning relative humidity.

The bright sunshine hours was found to have

negativel low direct effect (-0.1876), indicating an

unfavorable individual influence on the population build-

up of aphid. This parameter exhibited negative low to

negatively moderate indirect effects on aphid population

through almost all the other biotic and abiotic factors except

morning and mean relative humidity.The direct effect of

wind speed was found to be positively low (0.2252),

indicating a favorable individual influence on the population

build-up of aphid. This parameter exhibited negatively low

to low indirect effects on aphid population through almost

all the other biotic and abiotic factors except mean relative

humidity. The evaporation had a negative low direct effect

(-0.0831) on aphid population. This parameter exhibited

negatively low to low indirect effects on aphid population

through almost all the other biotic and abiotic factors except

mean relative humidity.The population of ladybird beetle

exhibited highly significant positive correlation (r= 0.8832)

but it exerted positively moderate direct effect (0.9503) on

population of aphid. This parameter exhibited negatively

low to low indirect effects on aphid population through

almost all the other biotic and abiotic factors.

Residual value presented (Table 2) indicated that all

these biotic and abiotic factors had a total combined effect

of 86.01 per cent on population build-up of mustard aphid.

It indicated that only 13.99 per cent effect was through

other unknown factors existing in the ecosystem.

CONCLUSION

Among all the weather factors, the mean relative

humidity, bright sunshine hours and evaporationwere found

to be negative and lowto very high direct effect on aphid

population, indicating that increase in mean relative humidity,

bright sunshine hours and evaporation would decrease the

aphid population but positive very high direct effect of

morning relative humidity on aphid population was found

favorable for fast multiplication and dispersal of mustard

aphid. The aphid population in mustard is affected greatly

by different weather factors that fluctuate at various crop

growth stages.
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