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Assessment on ferent Treatment Schedules Aainst Sucking
Insect Pests of Potato

Biplab Kahar”

Abstract — A field investigation was conducted for twc
consecutive crop seasons during Rabi season of 2-14 and
2014-15 atDistrict Seed Farm, Department of Agriculture,
Government of West Bengal, P.O. -Burdwan, Dist. -
Burdwan and West Bengal. Four different treatment
schedules i.e. T(control), T,, T; and T, were evaluated
against sucking pests, viz, aphidaMyzus persicae (Sulzer) &
Aphis gossypii Glover] and white fly (Bemisia tabaci Genn) on
potato. Among these treatment schedules,, treatment, (seed
treatment with imidacloprid + foliar spray with cartap
hydrochloride + chlorpyriphos and cypermethrin) was
recorded most effective than other treatments as well a
untreated control in reducing the population of aphds and
white fly on potato. However, the least percentagef viral
diseases (mid mosaic, severe mosaic, potato leaf wrus and
apical leaf curl disease) in@ence was observed in ,
treatment followed by T, (with spraying of pharate +
acephate + azadirachtin + chloropyriphos) and 5 (seed
treatment with Bacillus thuringiensis var Kurstaki + foliar
spray with azadirachtin + chloropyriphos and Bacillus
thuringiensis var. Kurstaki) treatments, respectively. The
efficacy of different treatment schedules was in aer of
T,>T,>T3 as compared to control (). The maximum yield of
potato tuber (t/ha) was found in T, (26.93) followed by 7,
(25.42) & T; (23.34) respectiely, than control T, (15.98).
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[. INTRODUCTION

Potato, Solanum tuberosuni. is one of the most
important and economidood crop in the world afte
wheat, rice, maize and this cropviery rich source @
starch, sugar, Vitamin C, magnesium and diffe
important minerals like zinc, copper, mangan
molybdenum, selenium, cobalt, boron, iodine, brami
boron etc in trace quantities ( Basual 2003) [1]. West
Bengal is the seconldrgest producer of potato in Ind
The productivity of the crop is highest in thiststalue tc
favorable climatic conditions and sctexture. But the
yield of potato tuber is greatly reduced due teedtdtion
of different sucking pests, which direc cause damage to
the tubers along with the foliage of the crop. Amahese
Aphids [Myzus persica€Sulzer) &Aphis gossyp Glover]
and White fly Bemisia tabaciGenn) are the most
important sucking pest of potato reducing the ytel@5-
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90% and 35% mpectively in West Bengal (Khurar
1999, Konar & Chettri, 2008nd Paul & Konar, 200 [2],
[4] & [12]. Various synthetic organic pesticides ¢
inorganic insecticides having broad spectrum areegaly
recommended for effective control of potato p
(Mondal et al. 2010 & Konar et al. 2013) [7], [11].
However, these compounds exert different hazar
effects upon ecological balance, environmentalypiolh,
destruction of beneficial flora and fauna and fe
hazards in men and animals. In this re a remarkable
point is that the injudicious use of those toxiewlicals
leads to the development of resistance in insec
insecticides. The best effective alternative wath&usage
of bio-agents in controlling these pests as they do
leave any radue. Therefore the present field investigal
was conducted to work out the efficacy of some-agents
along with chemical against sucking pests, viz.iGgimd
whitefly on potato and to reduce the crop loss tdusttack
of various sucking pests andso to work out the most
effective way for controlling these pests with &wito
safer human toxicity.

[I. MATERIALS AND METHODS

The present field investigation was conducted Yoo
consecutive crop seasons during Rabi season of-14
and 2014-15 at Distt Seed Farm, Department
Agriculture, Government of West Bengal, P- Burdwan,
Dist. - Burdwan and West Bengal to evaluate the effic
of different treatments (T T,, T; and T,) against
important sucking pest like aphidsMyzus persicae
(Sulzer) & Aphis gossypiGlover] and white fly Bemisia
tabaci Genn) on potato. The potato (cv. Kufri Jyoti) v
planted during late November in the plots of 3.@Xn
area. Each plot had 6 rows with 10 plants/row,G8zm X
20cm spacing between row to row and t to plant,
respectively was maintained. All standard agroni
practices, recommended for this region were syr
followed while raising the crop. The crop was ddhaed
at an age of 90 days and the crop was harvested tfie
field 10 days after deléming. Four different treatmen
(see Tablet) including control were evaluated against
sucking pest complex of potato in an RBD with
replications

Table 1.Different treatment of Integrated Pest Manage!

Number of Treatment Schedules
Treatment
T, Control
T, Phorate 10 G 1.5g a.i,/ha at planting + sprayingaafphate 75 SP @ 0.75g/lit water at 45 DAP + spraying of azadirac 1 EQ
@ 4 ml/lit of water at 60 DAP.
Seed treatment witBacillus thuringiensi varKurstaki5 WP @ 1.5g/lit of wateat planting + foliar spray with azadirachtin 1 E(
Ts 4ml/lit of water at 30 days + foliar spray with diachtin 1 EC @ 4 ml/lit of 'ater at 50 DAP + foliar spra with Bacillug
thuringiensisvar Kurstaki@ 1.5g/lit of water at 65 DA
Seed treatment with imidacloprid @ 0.04% conc. ({b0dip) at planting + spri With cartap hydrochloride 50 SP @ 1g/lit of w
T4 at 30 DAP + spray withChlorpyriphos 20 EC + cypermethrin 5 EC @ 4mlffinater at 55 DAF
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The various treatments consist of both chemical
non-chemical insecticides. Observations were recorde
the population of sucking pests as well as plamhatge
caused by theucking pests of potato at weekly intervi
In case of aphids, the population was counted forma
upper, one middle and one lower compound lea
randomly selected 11 plants per treatment peraatidin.
But in case of other sucking pests i.e. why of potato
population was recorded randomly from entire portid
15 plants in each plot. The total number of plat@magec
by the sucking pests (aphids and white fly) as ves
different viral diseases was also noted at 7 dagerials
and the percent plant
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damage was assessed accordingly. Similarly, trenexif
infestation in tubers by different pests was reedrdy
counting the number of healthy and damaged tulyéesd
of healthy potato tubers was recorded in each ghiloing
harvesting.

[ll. RESULTS AND DISCUSSION
A. Population Build of fhids onPotato in Various
Treatments

The data collected in two consecutive years di
2013-14 and 20145 regarding the integrat:

management of the aphids were pooled and presém
Table II.

Table 2. Inidence of aphid species on potato in differentttneats (Pooled data of 2C-2014 and 2014-2015)
Population of aphids on various dates of obsern

DECEMBER JANUARY FEBRUARY
TREATMENT I i \Y [ [ T v [ [ i IV | MEAN %
WK | WK | WK | WK | WK | WK | WK | WK | WK | WK | WK DECREASED
DEC | DEC | DEC | JAN | JAN | JAN | JAN | FEB | FEB | FEB | FEB OVER
CONTROL
T, 0 0 4 95 | 19.7 | 385 | 67.2 | 89.6 | 1285 | 176 | 198.8 | 66.53 -
0.71) | (0.71) | (0.60) | (0.98) | (1.29) | (1.59) | (1.83) | (1.95) | (2.11) | (2.25) | (2.3)
T, 0 0 0 4 6 95 | 55 | 6.75 9 | 1025| 9.75 | 552 91.7
(0.71) | (0.71) | (0.71) | (0.60) | (0.78) | (0.98) | (0.74) | (0.83) | (0.95) | (1.01) | (0.99)
Ts 0 0 2 325 | 55 6 825 | 725 | 105 | 11.25| 13.75 | 6.14 90.77
0.71) | (0.71) | (0.30) | (0.51) | (0.74) | (0.78) | (0.92) | (0.86) | (1.02) | (1.05) | (1.14)
Ta 0 0 3.25 2 225 | 35 | 125 | 55 6 6.75 7 341 94.87
0.71) | (0.71) | (0.51) | (0.30) | (0.35) | (0.54) | (0.09) | (0.74) | (0.78) | (0.83) | (0.85)
SEM(®) - - 095 | 115 | 146 | 1.27| 7.62] 193 152 1.1p 2.14 - -
CD At5% - - 335 | 368 | 376 | 358| 425 479 52 21B 2.79 - -

*Figures in parenthesis are logarithmic transformedvalues

From the table, it is revealed that all the treattse.e.
T, Ts, T4 were significantly superior over untreaf
control (Ty) throughout the crop season. Howeve,
[seed treatment with imidacloprid 0.04% conc.(10 .1
dip) at planting + spray with cartap hydrochloris@ SP
@ 1g/lit of water at 30 DAP+ spray with chlorpyrggh20
EC + cypermethrin 5 EC @1.5 ml/lit of water at
DAP]was found to be the best to manithe population of
aphids below its critical level persistently fonfger perioc
during the total crop season followed b, (phorate 10 G
@ 1.5g ai/ha at planting + spray of acephate 75@
0.75g/lit of water at 45 DAP + spraying of azadirtic 1
EC @ 4ml/lit of water at 60 DAP) and 3(seed treatment
with Bacillus thuringiensisrar Kurstak 5 WP @ 1.5 g/lit
of water at planting + foliar spray with azadiraoht EC
@ 4 ml/lit of water at 30 DAP + foliar spray wi
azadirachtin 1 EC @ 4 ml/lit of water 50 DAP + foliar
spray withBacillus thuringiensivar Kurstaki5 WP @ 1.5
g/lit of water at 65 DAP respectively) over untesd
control (T,). The efficacy of these treatments were in 0
of T,>T,>T; throughout the crop season of potaty
treatment wa most effective in reducing the populatior
aphids than T and T; because to the fact that in thy
treatment, only chemical insecticides were usedrevfi,
treatment was continuous of chemical insecticiceblac-
pesticides and in sl treatments onlybio-pesticides or

bioagents were applied. In, treatment, the crop was
protected from the attack of pest from planting
harvesting by chemical insecticides which were |
contact and systemic in nature. Koet al. (2003) [4] also
recorded lower incience of aphids when the crop w
treated with contact and systemic insecticide.
T, treatment was also effective anst aphid next to Jas
it was treated by chemicals and bio agents. Ther
treatment schedule §J which was consisting of main
bio-pesticides, was not so effective in reducing
population of aphids as compared 1, and T, treatments,
respectively. The findings are in agreement withsth of
reported earlier by Konagt al. (2005) [5] and Konar &
Chettri (2003) [4] The It can be concluded tha, is an
effective method for controlling the aphids on potand it
does not develop resistance in sucking insectgrasalsc
less hazardous to the environment followed |, and T
respectively.
B. Population Build of Witefly onPotato in Various
Treatments

The data collected in two consecutive years di
2013-14 and 20145 regarding the integrat:
management of the aphids w pooled and presented in
Table 111
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Table 3. Iridence of white fly on potato in different treatme (Pooled data of 20-2014 and 201-2015)
Population of whitefly on various dates of obsebs

DECEMBER JANUARY FEBRUARY
TREAT [ i WY [ [ T WY [ [ T IV | MEAN %
MENT WK | WK | WK | WK | WK | WK | WK | WK | WK | WK | WK DECREASED
DEC | DEC | DEC | JAN | JAN | JAN | JAN | FEB | FEB | FEB | FEB OVER
CONTROL
T, - 1 25 | 3.7¢ | 425 | 6.75 | 85 | 945 | 12.33 | 155 | 18.25 | 7.48 -
(0.00) | (0.40) | (0.57 | (0.63) | (0.83) | (0.93) | (0.98) | (1.1) | (1.19) | (1.26)
T, 0 0 1 132 | 2.68 3 335 | 4.25 4 2.75 | 3.35 | 2.34 68.72
.71) | ©.71) | 0.0) | (0.12 | (0.43) | (0.48) | (0.53) | (0.63) | (0.60) | (0.44) | (0.53)
Ts 0 0 2 24t | 375 | 48 | 475 | 55 6 433 | 625 | 362 51.6
.71) | 0.71) | (0.30) | (0.39' | (0.57) | (0.68) | (0.68) | (0.74) | (0.78) | (0.64) | (0.80)
Ta 0 0 052 | 0.8t | 1.25 2 268 | 315 | 352 | 212 | 233 | 167 77.67
©.71) | ©.71) | (-28) | (-.07) | (0.09) | (0.30) | (0.43) | (0.50) | (0.55) | (0.33) | (0.37)
SEM (3 - - 049 | 0.7¢ | 068 | 045| 037] 084 081 072 093
CD At 5% - - 068 | 1.0z | 0094 NS NS 1.05] NS 1.08 1.17

*Figures in parenthesis are logarithmic transformedvalues

This is evident from the table that all the treatitsesuct
as T,, T; and T, were significantly superior over contr
(T,) in reducing the population of white fly on pot; but
not all round the growing season of the crop. A@
various treatments, s,Twas recorded the most effective
decreasing the population of the pest on potatc
compared to other treatments as well as untrediedk
plot and it was found the best eluto application o
imidacloprid and cartap hydrochloride as both @&fsthare
systemic in natur@and remained active for a Ic period
(Roy, 2002) [14] The performance of these treatments
been recorded in order of ;T,>T; respectively.
Therefore, itcan be concluded that, is an effective
treatment to keep the population of whitefly on gto
below its critical limit and protect the potato prdor
whole crop season without developing resistandasects
and also without polluting the ecosystenllowed by T,
and T; respectively. T treatment consists of chemic
insecticides which were both contact and systemi

nature and thus,freatment ranked first as compared 3
and T, treatments to reduce the population whitefly. Kc
et al. (2003) [4]also recorded minimum population of p
when the crop was treated with contact and syst
insecticides. T treatment was also effective agai
whitefly as it was treated by chemicals and-pesticides.
Ts treatment consists of mainly I-pesticides, were not so
effective in decreasing the population of whitefn
potato as compared tg, &nd T, treatments, respectively.
The results of the present field investigation was mor
less corroborate with the earlier reports of Koet al
(2013) [6] andKonar & Chettri (2001 [3].

The data recorded in two consecutive seasons -
2014 and 2012015 regarding cost effectiveness
different treatment schedules against importankisgc
pests of potato viz, AphiddMyzus persice (Sulzer) &
Aphis gossypiiGlover] and White fly Bemisia tabaci
Genn)were pooled and shown in Table.

Table 4.Cost effectiveness of different treatment schedaggsnst important insect pest of pot
(pooled data of 2013-14 and 2014-15)

Treatments | Marketable Increasec Added Cost of Net Profit CBR
Yield (t/ha) Yield Over Benefit Over | Treatments (Rs./ha
Control (t/ha) | Control (t/ha) (Rs./ha)
T1 15.98 - - - - -
T2 25.42 9.44 70,800 3729 67,07: 1:17.98
T3 23.34 7.3¢€ 55,200 3245 51,95¢ 1:16.01
T4 26.53 10.5¢ 79,125 3795 75,33( 1:19.84

* Selling price of potato = Rs. 7,500 per tc

From the table it is clear that all the treatments, T,,
T, and T, were significantly superior over untreal
control T;. T, treatment was found to be the best
reducing the incidence gfest for longer period followe
by T2 treatment and T3 treatment than untreatedraic
(T). T4 treatment also gave more healthy tuber y
(26.53 t/ha) followed by J(25.42 t/ha) and 5(23.34 t/ha)
than untreated check (15.98 t/ha). Probably itue to its
high toxicity with systemic action for a long peti
because of the longer persistency sulfoxide meiabivl
plant (Roy, 2002) [14]but its use or potato is safe frc
toxic residues point of view

Misra et al (1991) [10],Mohasinet al. (1993) [8] and
Konar et al. (2005) [5]are recorded more or less simi
results to the findings of the present field stutlgey alsc
recorded the higher tuber yield from the plot whighs
treated with systemic insecticides as present figdds. Sa
accordimg the overall performance, the different treatn
schedules in their descending order of effectivigre 1,
T, and T; respectively.

The results of the present investigation are atvutr
the findings of Paukt al (2004 [13], Konar and Paul
(2005) [5], Mandalet al. (2010 [9] and Konar, More,
Maity and Dutta Ray (2013)7] in efficacy of single
component against the aphids and whitefly but noa
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schedule of various chemicals and
throughout the crop periods.
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-chemicals

V. CONCLUSION

It may be concluded from the results of both yea
study that all the treatment schedules, i.,, Tz, & T4
were significantly superior over control in deciiegsthe
population of aphid and whitefly. Among four treamh
schedules, Jtreatment was mostffective to reduce th
incidence of aphids and whitefly followed by, and T,
treatments, respectively than control;). Higher tuber
yield of potato was recorded in, Treatment which wa
succeeded by ;Tand T; respectively than control ;). It
also can be concluded that freatment schedule is tl
most effective treatment to reduce the plant aruen
damage caused by different sucking pests for aelc
period effectively and economically with pollutings
treatment, respectively.
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