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Abstract

An experiment was conducted at the research farm of Rajasthan Agricultural Research Institute, Durgapura, Jaipur,
during Rabi, 2020-21 and 202122, to study the estimation of economic decision levelsof aphid, Lipaphiserysimi (Kalt.)
on Indian mustard, Brassica juncea (L.). The highest net return (Rs. 23601 ha?) was found at the plot where aphid
popul ation obtained 8.00 aphids/five plants after the different scheduled of insecticide spray. The aphid popul ation and
seed yield had negative significant (r =-0.977) correl ation coefficient with aregression equation Y = 13.82 —0.052x which
represent yield losses from each unit of aphid density. Seed threshold, economicinjury levels (EIL) and Increaserate of
aphid population were calculated and found 75.38 kg ha?, 14.50 aphids per plants and 4.12 aphids per day per plant
respectively. Economic threshold levels (ETL) were estimated (10.38 aphids/ plant) by deducting increase rate of aphid

population from economic injury levels.
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Introduction

Brassicajuncea(L.) Czern & Coss, also knownasindian
mustard, isamember of the mustard family of plants, or
Brassicaceae (Cruciferag). Along with four other closely
related cultivated species, Brassica rapa, B. napus, B.
carinata, and Eruca sativa, it isreferred to as rapeseed-
mustard in thetrade. In India, rapeseed-mustard covered
an area of 13.26 million hawith productivity of 1444 kg
ha! with four major producing states are Rajasthan,
Haryana, Uttar Pradesh and Madhya Pradesh (Sharmaet
al., 2026). Rajasthan ranksfirst in termsof total acreage,
with the crop occupying about 5.76 million hectares,
accounting for 43.43% of the total area at the national
level (Directorate of Economicsand Statistics, 2024).

In India rapeseed-mustard accounted for an area 6.78
million hectors, production 9.12 million tonnesand yield
1345 kg ha?® with four major producing states are
Rajasthan, Haryana, Uttar Pradesh and Madhya Pradesh
(Anonymous, 2020-21). Rajasthan is the leading
producing state with the total 4.22 million tonnes
production and share of 46.28 per cent compared to al
India mustard production (Anonymous, 2021). Aphid,
Lipaphiserysmi (Kalt.) ismainimportant pest of mustard-
cultivated areas. It is estimated loss of 9-96 per cent in

crop production and a15 per cent declinein ail production
in Indian mustard-rapeseed. Its nymph and adult stages
which attack vegetative budsand later spread tothe entire
plant are destructive. Heavy infestation causes the plant
to become stunted and dry out, which prevents the
formation of pods (Visha et al., 2019). The aphids also
secrete honeydew on the plant’s surface, which creates
anideal environment for thegrowth of sooty mould, which
eventually impedes photosynthesis and causes a sharp
declineinyield (Yadav and Singh 2016).

Economicthreshold levels(ETL ) arethe most well-known
and frequently used index when deciding how to manage
pests. According to Dhaliwal and Arora (2018), it isthe
population density at which control measures against an
expanding pest population should be started in order to
prevent financial harm. The importance of economic
decision levels cannot be overstated because they show
when any pest situation requires action to betaken (Naga
and Kumawat 2015). We can reduce the cost of control
by avoiding the indiscriminate use of chemicals and
reducing the number of sprays by using economic
judgement. For the purpose of applying need-based
insecticide, itisfundamental and imperativeto understand
the relationship between the pest population and the
yield. One of the most crucial factorsin choosing a pest



management strategy isthe economic injury level (EIL)
concept. The current investigations were conducted in
this context to establish the EIL of aphids on rapeseed.

Materialsand Methods

An experiment were conducted at the research farm of
the Rajasthan Agricultural Research I nstitute, Durgapura,
Jaipur, during Rabi, 2020-21 and 202122, to study the
estimation of economic decision level of Aphid, Lipaphis
erysmi (Kalt.). TheRandomised Block Design (RBD) used
for eight treatments each replicated three times to grow
the Varuna (T-59) variety with the Row to row and plant
to plant distances were kept at 30 cm and 10 cm,
respectively, for the plot’s size of 4.0 x 3.0 m2. The crop
was alternately sprayed with dimethoate 30 EC and
malathion 50 EC @ 0.03 and 0.05% until it reached the
necessary stage as specifiedin thetreatments. Every time
asingle spray is mentioned in the treatment (Table 1.),
dimethoate 30 EC wasused. At regular interval sas stated
in the treatments, the spray was repeated. At weekly
intervals, thetop 10 centimetres of thetagged plantsaphid
populations were counted. When the crops were
harvested from each plot, the seed yield was noted.

The cost of insecticides and the gross return per hectare
weretaken into account when cal culating the benefit cost
ratio of each treatment. For convenience in the
subsequent algorithm of EIL, the regression coefficient
(Ordinary least square estimates) between the population
levels and yield parameter was calculated using the
equation (Acharyaand Madnani 1988).

DXy -2 X0y
N

Regression coefficient (b) = ¥ x2. ( x)?
N

Interceptony =a= 2y b 2X_
N N
Y =a-bX, where
Y =Yield (g/ha)
X = Number of aphids per plant

Using the approach recommended by Johnson and
Bishop (1987) and Pedigo (1989), the Seed threshold and
economicinjury level (EIL) were calculated, taking into
account the reduction in yield caused by various levels
of aphid density.

Management cost (Rs ha™)
Seed threshold (kg ha™!) =

Market value of the produce (Rs kg™

Seed threshold (kg ha™!)
EIL=

Regression coefficient
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Table 1: Insecticides spray scheduled with different
treatments.

Treatments Treatmentswith Spray Scheduled

T, One spray at initiation of aphid population

T, Two sprays (T, + Second spray after 15
daysof T))

T, Three sprays (T, + Two subsequent sprays
at theinterval of 15 days)

T, Four sprays (T, + Three subsequent sprays

at theinterval of 15 days)
5 Three sprays (Asinthe T, except T))
. Two sprays (Last two sprays of T,)
S One spray (Last spray of T,)
5 Untreated control

— — —

Results and Discussion
Aphid population at different insecticidespray
schedulesand net returns

During the studied estimation of economic decisionlevels
Pooled data Rabi, 2020-21 and 2021-22, reveded that
maximumincreaseof yield over untreated control wasfound
in the levels of 8.00 aphids/five plants (5.62 g ha?). This
levelsof increased with 15.25, 20.63, 48.31, 54.74, 88.68 and
90.36 aphids/fiveplantsandincrease of yield over untreated
control as5.34,5.24, 3.86,3.72,0.54 and 1.14 g ha®. Minimum
increase of yield over untreated was found in the level of
88.68 aphids/five plants (0.54 g ha?).

Maximum grossreturnsof different aphid population over
untreated control was found 8.00 aphids/five plants (Rs.
27257 hat) followed by 15.25 aphids/five plants (Rs. 25899
ha?). Total cost of expenditure wereinclude varioustype
of insecticide and labor cost which range from 862 to
3656 (Rshat) the minimum in 88.68 and maximumin 8.00
aphids/five plants. Maximum net returns of different aphid
population over untreated control wasfound 8.00 aphids/
fiveplants (Rs. 23601 ha?) followed by 15.25 aphids/five
plants (Rs. 23105 hat). Minimum net returnsfound over
aphid population 88.68 aphidg/five plants(Rs. 1757 hat).
Maximum incremental cost benefit ratio (ICBR) was(9.10)
derived from T, at 48.31 aphids/five plants, followed by
T, (8.74) at 54.74 aphids/five plantsand T, (8.31) at 20.63
aphids/five plants. Minimum incremental cost benefit ratio
was (2.04) derived from T at 88.68 aphids/five plants
followed by T, (4.58) at 90.36 aphids/five plantsand T,
(6.46) at 8.00 aphids/five plants(Table: 2.).
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Table2: Net returnsat different population densities of mustard aphid (Lipaphiserysimi) (Kalt.) (Pooled of Rabi 2020-
21and 2021-22)

Aphid/ five plants  No. of Yidd Increasein  Returnsof increased Total cost of Net ICBR
spray (g/ha?) yied yied expenditure profit
(g ha?) (Rs hat)* (Rs hat)** (Rsha?)

90.36 1 880 114 5529 991 4538 458
4831 2 1152 386 18721 1853 16868 9.10
1525 3 1300 534 25899 21% 23106 827
800 4 1328 5.62 21257 3656 23601 6.46
2063 3 1290 524 25414 2731 22683 831
54.74 2 11.38 372 18042 1853 16189 874
8868 1 820 04 2619 82 1757 204
12865 - 7.66 - - - - -

Ordinary least square(OL S) estimation of two
variablesin smplelinear regression

In ordinary least square (OLS) find the relationship 12
between two variables is liner whole range under
condition. Similar relationship was evident between aphid
population per five plants and the seed yield of mustard.
The correlation coefficient analyzed which was negative
significant (r =-0.977) between the aphid popul ation and [ 4
seed yield of mustard.

Seed yield (g/ha)
o
* ‘f.'
*

A regression equation Y = 13.82 —0.052x was derived from s i pir pE = wa = =9
aphid population and seed yield of mustard which Niean aphid populstion

represent yield lossesfrom each unit of aphid density (Fig Fig. 1. Linear relationship between seed yield and mean
1). The regression eguation indicates that 13.82 is the aphid population

intercept and presence of one aphid per plants was

responsible of seed yield losses @ 0.052 g ha'. The

Table3: Ordinary least square (OL S) estimates of parameters of two variablesimplelinear regressions (Y =a+ ax) (On
the basis of pooled of Rabi, 2020-21 and 2021-22)

S No. X Y Xz Y? YX  X(Xx) Y(Y-2) 2 y2 Xy v EY-v)
T, 920.36 880 816493 7744 79%17 3353 204 112443 417 6849 912 -032
T, 4831 1152 233386 13271 55653 -852 0.68 7255 0.46 -5.77 131 o021
T, 1525 1300 23256 16900 19825 4158 216 172869 465  -8970 1303 -003
T, 800 1328 6400 17636 10624 -4883 244 233412 594 -11902 1340 -012
T, 2063 1290 42560 16641 26613 -3620 206 131026 423  -7448 1275 015
T, 5474 1138 299647 12050 62294 -209 054 436 029 -112 1097 o041
T, 8363 820 786414 6724 72718 318 264 101458 698 8417 921 -101
T 12865 766 1655082 5868 98546 7182  -318 515847 1013 -22858 713 053

Total 45462 8674 3863238 97734 425789 000 000 1279746 3686 67132 8692 -018
Mean 5683 1084

Table 4: Correlation and regression coefficient between aphid, Lipaphis erysimi (Kalt.) population and seed yield of
mustard (On the basis of pooled of Rabi, 2020-21 and 2021-22)

Aspect Correlation Regression equation Coefficient of
coefficient (r)* (Y =a +Bx)** determination (R?)

Aphid population v/s seed yield -0977 13.82-0.052x 096




economics of treatments were showed that height net
return of Rs23601 ha' was obtained from aphid population
minted at 8.00 per five plants. The decreasing trend was
evident when aphid density increased (Table 3 and 4).

Seed threshold, EIL and ETL

Seed threshold was calculated on the base of current
market whole sale price of mustard seed (48.50 kg?) and
management cost (Rs 3656 ha) which cometo be 75.38
kg ha. Theeconomicinjury levels(EIL) werecal culated
by used to regression coefficient which comesto be 14.50
aphids per plants. Increase rate of aphid population was
mathematically cal culated and found 4.12 aphids per day
per plant, on the base of peak mean aphid population.
Economic threshold levels (ETL) were estimated (10.38
aphids/ plant) by deducting increase rate of aphid
population from economicinjury levels(Table5). Asper
available literature plenty of research works have been
done by various researchers in which we found some
resultsthat Bath and Singh (1989), Begum (1995), Dutta
(1992) and Singh and Malik (1998) studied of Lipaphis
erysimi (Kalt.) and workout ETL on the base of formula
given present studied. Present findings economic injury
levelsaresimilar to Prasad and Phadke (1982) wasfound
ElLsof Lipaphiserysimi (Kalt.) onmustard 4.8, 24.2, 23.1,
39.4 and 36.4 aphid/20 cm of inflorescence. Kunvarji (1991)
also found similar result to present findings EIL and ETL
of mustard aphid Lipaphis erysimi (kalt.) on different
treatmentsi. e. EIL were12.54, 11.26, 18.21, 11.55, 16.06
and 14.60 aphids/twig.

ETL were7.75, 6.47, 13.42, 6.76, 11.27, 9.81 aphids/twig.
Jeevan (2002) calculate ETL of aphid, Uroleucon
compositae on safflower with different treatments
scheduled and used to highest benefit cost ratio (12.79)
ETL was 17.08 aphids per ten centimetres shoot per
umbel, was similar to present findings. Khedkar (2004)
and Karuppaiya (2007) were studied of ETL on aphid,
Uroleucon compositae on safflower and aphid,
Hyadaphis coriandri (Das) on coriander with different
treatments scheduled respectively. Found Benefit cost
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ratio (5.21to0 11.35) and (8.38 to 14.79) respectively. Used
to highest benefit cost ratio and the one previous to
calculate ETL were 14.45 and 21.59 respectively and
average was 18.02 aphids per ten centimetre shoot per
umbel found by Khedkar (2004) and ETL were 22.15
and 29.61 respectively and average was 25.88 aphids
per ten centimetre shoot per umbel found by Karuppaiya
(2007). Those findingswere similar to present findings.
Samotaet al. (2014) studied on Aphiscraccivora (Koch),
Samotaet al. (2014) studied Myzus persicae (Sulz.) on
cumin, Cuminum cyminum (Linn.) and Naga and
Kumawat (2015) aphid, Acyrthosiphon pisum (Harris)
population and seed yield of fenugreek were estimated
ETL. They found Seed threshold 341.5, 18.60 and 94.72
kg hat, EIL were24.9, 7.15 and 9.48 aphids per central
shoot, ETL were21.10, 3.74 and 5.18 aphids per central
shoot. Those findings were collaborated with present
findings. Regar et al. (2016) studied aphid, Aphis
craccivora (Koch) on cowpea, Vigna unguiculata (Linn.)
Walp and Swami (2018) studied aphid, Hyadaphis
coriandri (Das) in Coriander, Coriandrum sativum
(Linn.) with different treatments schedul ed to determine
the economic threshold level srespectively. On the base
of highest cost of management (Rs 2136 and 3656/ ha),
seed threshold (213.60 and 69.46 kg hat), EIL (16.18 and
15.45) and ETL (14.63 and 8.42) were workout
respectively. They support present findings.

Conclusion

Seed threshold was calculated on the base of current
market whole sale price of mustard seed (Rs 48.50 kg?)
and management cost (Rs 3656 hat') which arrived to
75.38 kg hat. The economic injury levels (EIL) were
calculated by used to regression coefficient which comes
to be 14.50 aphids per plants. Increase rate of aphid
population was mathematically cal culated and found 4.12
aphids per day per plant, on the base of peak mean aphid
population. Economic threshold levels (ETL) were
estimated (10.38 aphids/plant) by deducting increaserate
of aphid population from economicinjury levels.

Table5: Gainthreshold, economic injury level (EIL) and economic threshold level (ETL) of aphid, on mustard (Onthe

basisof pooled of Rabi, 2020-21 and 2021-22)

SN.  Treatments M anagement Seed BL Increaseinrate Economic
cost at varying threshold  (aphid/plants) of population threshold level
prices (Rs hat?) (kg ha?) of aphid /days (aphid/ plant)

1* T, 3656 75.38 1450 412 10.38

2%* T, 4021.60 82922 1595 412 11.83

3+ T 4387.20 9046 17.40 412 1328

* EIL calculated at current prices of insecticidesand labour cost** EIL calculated at 10 and 20 per cent higher prices of

insecticides and labour cost
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