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(Theobald) and itsmanagement

V.B. AKASHE*, M.A. GUD, S.K. SHINDE AND A.N. DESHPANDE!
All IndiaCo-ordinated Research Project (Safflower), Zonal Agricultural Research Station, SOLAPUR (M.S.) INDIA

ABSTRACT

Aphid (Uroleucon compositae T.) is one of the serious pests of safflower, Carthamus tinctorius L. in India. Loss in yield caused by this pest
in India ranged from 20 to 80 per cent. Field experiments were conducted during the rabi seasons of 2004-05, 2005-06, 2006-07 and 2007-
08 to correlate weather parameters with the incidence of safflower aphid and also to evaluate the efficacy of newer insecticides from
different groups for its effective management. The variety Bhima was sown in randomized block design with 9 treatments (including
absolute controal), 3 replications and plot size of 5.0 x 4.5 m? each. Two foliar sprays at 40-45 and 55-60 DAS were given. Among eight
chemical treatments, Thiamethoxam 0.005 % and Acetamiprid 0.004% proved best by recording lowest aphid population and producing
the highest seed yield of 1224 kg/ha and 1035 kg/ha, respectively. The B:C ratio was highest in Thiamethoxam (2.28) followed by
Acetamiprid (1.86), Dimethoate (1.82), and Imidachloprid (1.69). The pest is active during December to January on pre-branching stage
of safflower crop, but its appearance on crop totally depends upon prevailing climatic conditions. Low temperatures and high humidity
with cloudy weather are conducive for the multiplication of this pest. However, the maximum and minimum temperatures ranged
between 30 to 35 °C and 14 to 17 °C, respectively were found most favourable for the rapid development of aphid on safflower. The rise
in temperatures and fall in humidity coupled with crop maturity at the end of January had the deleterious effect on it. Thus, for the
effective and efficient control of safflower aphid and producing higher seed yield, two sprayings either of 0.005 % Thiamethoxam
(Actra) 25 WG or 0.004 % Acetamiprid (Pride) 20 SP or one spray each alternatively first at ETL i.e. 40-45 DAS (46" MW, min. temp.
below 20°C) and second spray at 55-60 DAS (48" MW, min. temp. around 15°C) is recommended particularly in the safflower growing

scarcity zone of Maharashtra (India).
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INTRODUCTION

Safflower (Carthamus tinctorius L.) is one of the
important oilseed cropsintheworld. In India, it occupies
an area of 3.77 lakh ha with a production of 2.40 lakh
tonesand productivity of 637 kg/ha (Anonymous, 2008a).
India ranks first in area and second in production of
safflower in the world. Maharashtra state of the country
islargest producer of safflower having 2.63 lakh haarea
and 1.58 tones production with the productivity of 604
kg/ha, which isconsiderably low.

Safflower crop is often affected by various insect-
pests among which, the important and most devastating
pest is aphid, Uroleucon compositae Theob (Akashe et
al.,1999). Seed and oil content losses due to this pest to
the extent of 20 to 80 per cent have been reported from
different parts of country (Singh et al., 2000). The aphids
not only reduce yields of seed and oil content but also
attack petals lowering the quality of the value added
product of thispart of the plant (Sastry, 1997). Control of
safflower aphid has been achieved by using different
insecticides (Neharkar et al., 2003). This unilateral
approach has provided an effective but short term remedy.
Themagjor limitations of this method are high cost of cash
inputs and insecticidal hazards for plant protection. On

the other hand, control of aphidisdifficult duetoitsfast
development rate and high reproductive potential
irrespective of meteorological parameters. Effortswere,
therefore, made during present investigation to evaluate
the efficacy of some of the newly devel oped insecticides
from different groups in comparison with earlier
recommended insecticide dimethoate for the effective
control of safflower aphid. Efforts were also taken to
correlate aphid population with weather parameters so
asto manipulate correct timing of pesticidal application.

MATERIALS AND METHODS

The effectiveness of some new insecticides viz.,
Imidachloprid (Confidor 200 SL) 17.8 % @ 0.0045%,
Acetamiprid (Pride) 20 SP @ 0.004%, Thiamethoxam
(Actra) 25 WG @ 0.005%, Fipronil (Regent) 5 SC @
0.01%, Abamectin (Vertimec) 1.8 EC @ 0.0009%,
Difenthiuron (Polo) 50 WP @ 0.06% and Buprofexin
(Applaud) 25 EC @ 0.04% in comparison with
Dimethoate (Rogar) 30EC @ 0.03% weretested for their
efficacy against safflower aphid during rabi 2004-05,
2005-06, 2006-07 and 2007-08 at AlCRPO (Saff.), Solapur
(M.S,, India). Thefield experimentswere conducted using
cv. BHIMA in RBD with 9 treatments, 3 replications and

* Author for correspondence. * Department of Soil Science and Agricultural Chemistry, Mahatma Phule Ktrishi Vidyapeeth, Rahuri,

AHMEDNAGAR (M.S.)) INDIA

®HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE®



454 V.B. AKASHE, M.A. GUD, SK. SHINDE anbp A.N. DESHPANDE

plot size of 5.0 x 4.5 m?each. Two need based (46" and
48" MW) foliar sprayingsweregiven at aninterval of 15
days during each season. The observations on aphid count
(5 cm apical twig/pl.) were recorded on three randomly
sel ected plantsin each treatment before and after sprays.
Pre count was taken a day prior to the treatment. The
data on surviving aphid per plant before and after
treatment were subjected to pooled statistical analysis.

population before and after the sprays are presented in
Table 1 and 2. The average seed yield (kg/ha) and
benefit:cost ratio obtained due to different treatments
during al the four years are given in Table 3, whereas
the observations on aphid popul ation recorded in promising
treatments (Thiamethoxam and Acetamiprid) and in
absolute control along with its correlation are presented
in Table 4 and 5, respectively.

Seed yield (kg/ha) of each treatment was also recorded
at harvest during all theyears. The benefit cost ratio was
calculated to assess the economics of each treatment.
The observati ons on aphid popul ation recorded in promising
treatments (Thiamethoxam and Acetamiprid) and in
absolute control were correlated with maximum and
minimum temperatures. The data on mean aphid

RESULTS AND DISCUSSION

The analyzed results reveled the significant
differencesfor the treatments studied in respect of both
aphid population after each spray and seed yield during
four years. However, aphid population recorded in all

Table 1: Efficacy of newer insecticides for the control of safflower aphid (2004-05, 2005-06, 2006-07 and 2007-08)

I¥ Spray : Av. aphids/5 cm twig/plant

Treatments Before spray After spray

04-05 05-06 06-07 07-08 Mean 04-05 05-06 06-07 07-08 Mean
Imidachloprid @ 0.0045% 53.66 74.67 45.33 45.89 54.92 05.00 25.89 10.33 10.50 12.93
Acetamiprid @ 0.004% 56.33 71.00 43.33 45.50 54.08 01.67 2311 07.50 5.17 9.36*
Thiamethoxa-m @ 0.005%  59.33 72.67 41.00 46.11 54.75 00.33 19.33 06.67 3.17 7.38*
Fipronil @ 0.01% 57.00 73.33 46.00 44.66 55.17 27.33 53.89 18.00 26.67 31.48
Abamectin @ 0.0009% 53.66 75.00 44.67 45.11 54.58 37.67 50.78 13.33 29.17 32.73
Difenthiuron @ 0.06% 51.66 75.67 45.33 45.00 54.42 29.50 61.67 24.17 27.50 35.71
Buprofexin @ 0.04% 59.00 72.67 44.67 44.89 54.83 40.67 64.22 25.00 37.83 41.93
Dimethoate @ 0.03% 58.33 77.67 44.00 45.56 56.42 07.17 34.45 08.67 13.83 16.03
Absolute control 56.00 75.00 45.67 45.67 55.58 59.00 93.67 61.33 57.17 67.79
SE. + 01.38 01.53 00.77 0.66 0.93 01.77 01.76 01.13 01.32 0.97
C.D. (P=0.05) NS NS NS NS NS 06.67 06.55 03.38 3.95 2.73
CV % 04.79 06.32 03.20 2.52 5.86 15.29 08.58 07.84 9.74 11.79

NS-Non significant

Trestments Spray :Av. aphids/5 cm twi g/plant( 15 days after first spray )

04-05 05-06 06-07 07-08 Mean
Imidachloprid @ 0.0045% 03.33 07.50 07.17 05.67 5.92
Acetamiprid@ 0.004% 01.33 06.50 02.67 02.00 3.13*
Thiamethoxam @ 0.005% 02.33 05.50 01.83 01.17 2.71*
Fipronil @ 0.01% 12.33 27.17 16.50 16.33 18.08
Abamectin @ 0.0009% 26.00 31.00 16.17 26.33 24.88
Difenthiuron @ 0.06% 10.33 38.33 18.83 20.50 22.00
Buprofexin@ 0.04% 35.00 41.83 20.00 22.50 29.83
Dimethoate@ 0.03% 04.00 15.00 11.17 10.00 10.04
Absolute control 61.33 83.83 71.33 74.67 72.79
SE. + 01.93 01.68 01.40 1.85 0.93
C.D. (P=0.05) 07.90 06.01 04.20 554 2.64
CV % 21.86 11.24 10.42 16.08 15.38
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treatments before first spray were statistically non  significantly superior to the absolute control (67.79 and
significant which indicated the uniformity in pest  72.79 aphids/plant) in respect of reduction in aphid
population. The dataon pooled mean (Tableland 2) of  population. Amongst the chemical treatments,
aphid population built up after both the spraysduringall ~ thiamethoxam @ 0.005% (7.38 and 2.71), acetamiprid
four seasons reveled that all the treatments were — @ 0.004% (9.36 and 3.13) and imidachloprid @ 0.0045%

Table 3: Average seed yield and economics of safflower under various aphid control treatments (2004-05, 2005-06, 2006 — 07 and

2007-08)
Grain yield (kg/ha) Benefit Cost Ratio
Treatments 0405 0506 y06-0(7 . )07-08 Mean 0405 0506 0607 0708 Mean
Imidachloprid @ 0.0045% 46172 107892 089634 11394 836 112 173 154 2.38 1.69
Acetamiprid @ 0.004% 57591 120371 107690 12834 1035 129 183 174 256 1.86*
Thiamethoxam @ 0.005% 70162 141305 114534 16821 1224* 158 219 191 343 2028
Fipronil @ 0.01% 36403 052939 024135 10725 552 084 08l 040 216 1.05
Abamectin @ 0.0009% 307.11 056563 060830 9131 598 049 069  0.79 152 0.87
Difenthiuron @ 0.06% 31838 039453 063527 8874 550 045 044 076 1.37 0.76
Buprofexin @ 0.04% 28477 040862 041728 9259 509 059 062  0.68 185 0.94
Dimethoate @ 0.03% 54650 112521 070612 12449 866 131 192 133 2.73 1.82
Absolute control 13213 018116 018519 5630 265 033 032 035 110 053
SE.+ 07570 016816 0063.134 137.09 5031 - ; - - -
C.D. (P=0.05) 16048 035649 0189.28 41093 14210 - - - - -
cV % 02260 002686 0016.65 2143 2434 - - - - -

Table4: Correlation coefficient- aphid population Vs. temperature (oC)- Promising treatment (Thiamethoxam and Acetamiprid)

2004-05 2005-06 2006-07 2007-08

MW Aphid Max. Min. Aphid Max. Min. Aphid Max. Min. Aphid Max. Min.

population temp. temp. population temp. temp. population temp. temp. population temp.  temp.
41 0 329 223 0 329 20.0 0 333 205 0.00 345 19.7
42 45 320 16.2 0 29.8 204 0 34.2 18.9 0.00 33.7 18.1
43 10 32.7 19.1 6 31.6 194 5.0 33.2 19.3 2.50 333 18.3
a4 125 325 18.8 18 31.6 174 10.6 31.9 19.8 6.00 31.8 19.0
45 14 313 18.9 20.7 314 138 155 30.1 185 28.0 34.5 17.4
46 20 333 185 245 31.6 11.9 25.0 314 16.3 45.80 322 13.9
47 1.67 323 14.0 205 323 13.1 10.0 30.8 19.3 9.0 31.0 12.1
48 15 311 14.2 19.0 317 14.9 5.0 31.9 17.8 4.17 31.2 145
49 1 309 12.1 10.0 317 16.2 20 31.3 14.7 2.0 30.1 14.8
50 0 311 12.7 0 311 11.2 0 31.2 13.8 3.20 31.1 155
51 0 317 115 10.0 309 13.0 3.0 305 113 0.00 33.2 16.6
52 2 31.0 15.0 5.0 29.7 118 5.0 30.6 12.8 0.00 34.0 15.0
1 2 344 17.8 0 29.9 12.0 0 30.3 124 0.00 31.7 14.8
2 15 36.4 16.2 20 319 15.7 0 299 13.2 0.00 322 14.1
3 0 312 138 0 34.2 15.3 0 324 145 0.00 331 13.9
4 0 332 18.7 0 30.8 114 0 333 15.3 0.00 311 11.2
5 0 29.9 154 0 33 13.0 0 332 17.7 0.00 315 117
6 0 344 17.8 0 33 13.9 0 339 16.7 0.00 30.8 15.2
7 0 36.4 16.2 0 345 15.7 0 31.9 211 0.00 32.8 227
8 0 35 17.6 0 37.7 18.1 0 34.2 16.0 0.00 36.1 18.1

r value -0.057 0411 rvaue -0212 -0169 rvalue -0.354 0.196 r value 0.046  -0.100

Tablevalueof r at n-1 df l.e. 20-1=19 0.4239 @ 0.05%, Tablevalueofratn-1dfl.e.20-1=19 0.5487 @ 0.01%
Regression equation- Y= a+ bX, where, Y= Aphid population (dependent), a- Intercept (Constant-Coefficient),
X= Minimum temperature (Independent), b- Variable coefficient ( X)
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(12.93 and 5.92) regi stered the less aphid popul ation than
the recommended dimethoate @ 0.03% (6.03 and 10.04)
after both the spraysduring all four seasonsand provided
efficient control of safflower aphid. However,
thiamethoxam and acetamiprid wereat par with each other
in respect of aphid population after both the spraysduring
all the seasons.

The mean seed yield of safflower (Table 3) varied
from 265 to 1224 kg/ha. All the treatments yielded
significantly higher than absolute control. Significantly
highest seed yields of 1224 kg/ha and 1035 kg/ha were
produced by thiamethoxam and acetamiprid, respectively
over rest of the treatments followed by dimethoate (866
kg/ha) and imidachloprid (836 kg/ha) and were at par
with each other. However, theyield level of 2004-05was
lower compared to later three yearsdueto scanty rainfall
during the crop growth period. The economics of the
treatments showed that the treatment 0.005%
thiamethoxam recorded highest B:Cratio of 2.28 followed
by 0.004% acetamiprid (1.86), 0.03% dimethoate (1.82)
and 0.0045% imidachl oprid (1.69). Rest of thetreatments
were economically ineffective.

From the data (Table 4) it is observed that there
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was negative correl ation between maximum temperatures
and aphid population recorded in promising treatments
during first three years (2004-05, 2005-06 and 2006-07)
whereas, it was positive during fourth year (2007-08).
However, the minimum temperature during 2004-05 and
2006-07 showed positive correlation with aphid popul ation
recorded in promising treatment (r value 0.411 and 0.196).
On the contrary, negative correlation coefficient (r value
-0.212 and -0.100) was found during 2005-06 and 2007-
08, respectively for the same parameters may be due to
increase in the minimum temperature in 7" and 8" MW
(15.7 °C and 18.1 °C during 2005-06 and 22.7 °C and
18.1°C during 2007-08).

The data presented in Table 5 indicated that aphid
population recorded in control plots had negative
correlation with both maximum and minimum
temperatures during all four years. The peak aphid
incidence was observed during 49" to 52" MW when
the minimum temperatures|owered down around/bel ow
159C. Thus, minimum temperature plays an important
role in increasing the aphid population. The weather
conditions existing during 49" to 52 MW were most
congenial for thedevel opment of aphid population. Overall

Table5: Correlation coefficient- aphid population Vs. temperature (oC)- Absolute control

2004-05 2005-06 2006-07 2007-08
MW Aphid Max. Min. Aphid Max. Min. Aphid Max. Min. Aphid Max. Min.
Population  Temp. Temp. Population Temp. Temp. Population Temp. Temp. Population Temp. Temp.
41 0 329 223 0 329 20.0 0.00 333 20.5 0.66 345 19.7
42 45 320 16.2 0 29.8 204 0.00 34.2 18.9 3.00 337 18.1
43 10 32.7 19.1 6 31.6 194 5.00 332 19.3 5.00 333 18.3
44 125 325 18.8 18 31.6 174 10.60 31.9 19.8 10.00 31.8 19.0
45 14 313 18.9 20.7 314 13.8 15.50 30.1 185 31.00 345 17.4
46 34 333 18.5 245 31.6 11.9 25.00 314 16.3 46.00 322 13.9
47 125 323 14.0 51.7 323 13.1 65.00 30.8 19.3 47.67 31.0 12.1
48 138 311 14.2 58.3 317 14.9 88.00 31.9 17.8 58.00 31.2 145
49 150 309 121 139.3 317 16.2 170.00 31.3 14.7 75.00 30.1 14.8
50 125 311 12.7 197.7 311 112 160.00 31.2 13.8 70.00 311 155
51 100 317 115 204.3 30.9 13.0 128.00 305 11.3 71.00 332 16.6
52 925 31.0 15.0 255 29.7 11.8 130.00 30.6 12.8 40.00 34.0 15.0
1 62.5 344 17.8 195 29.9 12.0 100.00 30.3 124 32.30 317 14.8
2 50 36.4 16.2 177.7 31.9 15.7 90.57 29.9 13.2 27.70 322 141
3 425 31.2 138 160 34.2 153 70.00 324 145 320 331 13.9
4 25 332 18.7 78 30.8 114 65.50 333 15.3 30.00 311 112
5 15 29.9 154 60 33 13.0 50.00 33.2 17.7 38.00 315 11.7
6 18 344 17.8 40 33 13.9 38.00 339 16.7 17.50 30.8 15.2
7 15 36.4 16.2 20 345 15.7 25.00 31.9 211 12.00 32.8 227
8 10 35 17.6 8 37.7 18.1 12.00 34.2 16.0 8.00 36.1 18.1
r value -0.387 -0.778 rvalue  -0.390 -0.563 r value -0.560 -0.758 r vaue -0.521  -0.523

Tablevalueof r at n-1 df .e. 20-1=19 0.4239 @ 0.05%, Tablevalueofr atn-1dfl.e.20-1=19 0.5487 @ 0.01%
Regression equation- Y=a+ bX, where, Y= Aphid population (dependent), a- Intercept (Constant-Coefficient),
X= Minimum temperature (Independent), b- Variable coefficient ( X)
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results based on table r values at 0.05 and 0.01 per cent
for al four yearsin respect of above parameters showed
the significant correlations. The aphid occurrence was
started in 41-42 MW and reached tothe ETL (15-20 aphid/
5 cm twig/plant) during 45-46 MW. Therefore, the first
insecticide spray was givenin 46 MW and second spray
15 days thereafter i.e. in 48" MW. The other weather
parameters viz., relative humidity, rainfall and wind
vel ocity had no influence on the aphid popul ation asthese
parameters were correlated in the same way with pest
population under both treated and untreated conditions.
According to theregression analysis between dependent
(aphid population) Vs. independent (minimum
temperature) in absolute control, theresults (F value) were
significant whereas, it wasfound non significant in respect
of promising treatments because the aphid popul ation was
checked after the sprayings. Also, the equation indicated
that whenever minimum temperature lowered down below
20°C pest population attained its ETL which essentially
requires plant protection measures particul arly during 46"
MW. The decrease in aphid population was observed
when the maximum and mini mum temperature go above
32 °C and 17 °C, respectively. At the same pre maturity
crop stage becomes hard which tendsthe pest unsuitable
for feeding.

The results of present investigation in respect of
effectiveness and compatibility of thiamethoxam 70 WS
when used as seed dresser for sucking pests are in
agreement with Satpute et al. (2002), Prasanna et al.
(2002) and Bhat et al.(2003). Rathod (2003) reported
that acetamiprid 20 SP @ 20 g a.i./ha gave maximum
protection against sucking pest of cotton. The
effectiveness of imidachloprid 17.8 SL @ 20 g a. i./ha
and acetamiprid 20 SP @ 40 g a.i./hain the management
of sucking pests of okrawas also reported by Gosalwad
et al.(2008). Hegde (2005) reported that thiamethoxam
25WG @ 25ga.i../haandimidachloprid 17.8 SL @259
a. i./hawere equally effectivein reducing the population
of brown plant hopper on rice. Godase et al. (2008) also
tested thiamethoxam 25 WG at concentrations of 0.0125
and 0.0250 per cent against mango hoppers and found
equally effective and significantly superior over carbaryl
0.15 per cent, endosulfan 0.05 per cent, monocrotophos
0.05 per cent, cypermethrin 0.0075 per cent and
nimbicidine 0.2 per cent. Srivastavaet al. (1995) reported
the range of maximum temperature 15.8 to 27.7 °C,
minimum temperature 10.2to 16.0°C and relative humidity
61 to 65 per cent prevailing in February were conducive
for the rapid multiplication of aphid on Indian mustard.
However, thefindings of present investigation in respect
of weather parameters and aphid incidence are more or
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lesssimilar asthat of Akashe et al.(1995) and Akashe et
al.(2008).

Conclusion:

Overall pooled results showed that the two sprayings
of thiamethoxam 0.005% or acetamiprid 0.004% one at
the ETL (46 MW) when minimum temperature goes bel ow
20°C and second spray 15 days thereafter (48 MW,
minimum temperature around 15°C) are beneficia for the
effective management of safflower aphid as well as for
producing the good seed yield of safflower under dry land
conditions. Thelowest B:Cratio of 0.53 noticedin absolute
control indicated the importance of aphid management
through such newer insecticides having different chemical
class and novel mode of actions as an alternative to the
earlier recommended one.

Recommendation:

For the effective and efficient control of safflower
aphid and producing higher seed yields, two sprayings
either of 0.005% Thiamethoxam (Actra) 25 WG or
0.004% Acetamiprid (Pride) 20 SP or one spray each
alternatively first at ETL i.e. 40-45 DAS (46 MW,
minimum temperature below 20°C) and second spray
55-60 DAS (48 MW, minimum temperature around
15°C) are recommended particularly in the safflower
growing scarcity zone of Maharashtra, India
(Anonymous, 2008b).
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