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ABSTRACT

Two field experiments were conducted during Kharif, 2010 and 2011 to find out
economical control measures against legume pod borer, Maruca vitrata (Geyer) on
pigeonpea. Experimental results showed that the per cent inflorescence damage due to M.
vitrata larvae was lowest in fipronil (17.8), acetamiprid (17.9) and dimethoate (18.5) as
against control (31.2) with 43.0, 42.6 and 40.7 per cent reduction over control
respectively.  Similarly, pod damage was lowest in fipronil (20.9%), followed by
dimethoate (27.6%) with 55.8 and 41.7 per cent reduction over control (47.3%). Highest
grain yield was recorded in fipronil treated plots (444.9 kg/ha), followed by thiacloprid
(417.0 kg/ha) and dimethoate (395.6 kg/ha) with 47.5, 38.3 and 31.2 per cent increase
over control respectively as against the minimum vyield of 301.6 kg/ha in the untreated
check. Though the yields were more in fipronil and thiacloprid treatments, the ICBR was
highest in thiamethoxam (1: 7.8) and dimethoate (1: 6.2), followed by acetamiprid (1:

4.1) and thiacloprid (1:3.4).
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INTRODUCTION
Pigeonpea (Cajanus cajan L) is a tropical grain legume mainly grown in India and ranks

second in area and production and contributes about 90% in the world’s pulse production.
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In India, pigeonpea is grown in 4.42 million ha with an annual production of 2.89 million
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tonnes and 655 kg ha™ of productivity. In Andhra Pradesh, it is cultivated in an area of
6.38 lakh ha with production and productivity of 2.65 lakh tonnes and 415 kg/ha,

respectively (AICRP Report, 2012). Though the area under redgram is increasing both in
Kharif and Rabi seasons, the yields have remained stagnant (500- 700 kg/ha) for the past
3-4 decades, largely due to insect pest damage (Sharma and Pampapathy, 2004). More
than 300 species of insect species have been reported infesting the crop (Lal and Singh,
1998) of which legume pod borer, Maruca vitrata is a serious pest of pigeonpea because
of its extensive host range, destructiveness and distribution on cowpea, mungbean,
urdbean and field bean (Shanower et al.,1999). Vishakantaiah and Jagadeesh Babu, 1980
estimated the infestation levels ranging from 9-51%, whereas Dharmasena et al. (1992)
reported about 84 per cent pod borer damage in pigeonpea. The annual loss was estimated
to be US $ 30 million (Saxena et al., 2002). The larvae feed on flowers, buds and pods
and the entrance hole is plugged with excreta. It is basically a hidden pest and completes
its larval development inside the web formed by rolling and tying together leaves,
flowers, buds and pods. This typical concealed feeding protects the larvae from natural
enemies, human interventions or other adverse factors including insecticides (Sharma,
1998). Considerable number of insecticides have been tested and few of them found
effective against legume pod borer in pigeonpea (Saxena et al. 1998; Sahoo and
Senapathi, 2000). Repeated use of these insecticides also resulted in the development of
resistance. Insecticides that should leave lesser residues and pose lesser environmental
threat has become imperative. The present study is aimed at evaluating the efficacy of
certain new insecticides with novel mode of action for effective management of the

legume pod borer, Maruca vitrata on pigeonpea.
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MATERIALS AND METHODS

Two field experiments were conducted against legume pod borer, M. vitrata at
Regional Agricultural Research Station, Lam, Guntur during Kharif, 2010 and 2011 in a
randomized block design (RBD) using pigeonpea cv. ICPL 85063 (Lakshmi) with 7
treatments viz., imidacloprid 17.8 SL @ 0.25 ml/L, acetamiprid 20 SP@ 0.20 g/L,
thiamethoxam 25% WG @ 0.2 g/L, fipronil 20% SC @ 2.0 ml/L, thiacloprid 21.7% SC @1.25
ml/L, dimethoate 30 EC @ 2.0 ml/L and untreated control (Table 1) with three replications (4
rows of 5 m long in each replication) . The seeds were sown at a depth of 5 cm below the
soil surface in black cotton soils with the help of “gorru” behind the cattle pair with 180
cm spacing between rows. Immediately after sowing, “guntaka” was run over the seeds to
cover the seeds with soil. Thinning was done 20 days after seedling emergence by
retaining one seedling per hill at a spacing of 20 cm between the plants. Normal
agronomic practices were followed for raising the crop (Basal fertilizer N: P: K: 20:50: 0
kg/ha). Intercultural and weeding operations were carried out as needed. Three sprays
were given, commencing at 50 per cent flowering, followed by two sprays at 15 days
interval with hand operated knapsack sprayer with a spray volume of 500 L/ha. Twenty
five inflorescences (30 cm length) were selected at random in each plot from the middle
two rows for the observations on per cent inflorescence damage due to Maruca vitrata. At
maturity, number of pods showing M. vitrata damage was recorded and expressed as a
percentage of the total number of pods. All the pods were threshed and grain yield was
recorded after discarding the M. vitrata damaged grains. This method was uniformly
followed for both the seasons. The monetary returns and incremental cost—benefit ratios
of treatments were worked out for selecting economical treatments against the pest. The

data was subjected to RBD analysis using AGRES package (Gomez and Gomez, 1984).
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RESULTS AND DISCUSSION

During 2010, the inflorescence damage due to legume pod borer larvae was non
significant among the different treatments under study (Table 1). However, there was a
significant difference between the treatments during 2011. During 2011, among the
insecticides acetamiprid, followed by dimethoate, fipronil, thiacloprid and thiamethoxam
with 14.6, 17.0, 17.3, 18.5 and 18.9 per cent inflorescence damage respectively were
proved superior to rest of the treatments including untreated control (34.3%). The
cumulative data of the two seasons on per cent inflorescence damage due to legume pod
borer reveal that fipronil, acetamiprid and dimethoate respectively with 17.8, 17.9 and
18.5% inflorescence damage recorded 43.0, 42.6 and 40.7% reduction over control were

found to be superior.

The pod damage due to legume pod borer during 2010 was significantly reduced
in plots treated with fipronil (32.9%), dimethoate (45.6%), thiamethoxam (48.5%) and
thiacloprid (49.4%) than the rest of the treatments including control (68.3%) (Table 1).
During 2011 also, acetamiprid, fipronil, dimethoate, thiamethoxam and thiacloprid
respectively with 7.8, 8.9, 9.6, 11.3 and 12.8 per cent pod damage were found superior.
Imidacloprid with 14.5 per cent pod damage was least effective but better the untreated
control (26.3%). The cumulative data of two seasons on per cent pod damage due to
legume pod borer was also found to be significantly low in plots treated with fipronil
(20.9%), dimethoate (27.6%), thiamethoxam (29.9%), thiacloprid (31.1%) and
acetamiprid (35.9%), while 41.5% and 47.3% pod damage was noticed in imidacloprid
and untreated control respectively. The insecticide, fipronil has caused 55.8 per cent

reduction of pod damage due to M. vitrata over control.
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Continuous heavy rains during October and December, 2010 have resulted in
heavy flower drop (both first and second flesh) which ultimately caused drastic reduction
in the yield. However, maximum yield of 5.3 g/ha was obtained in plots treated with
fipronil, followed by thiacloprid 4.9 g/ha as against the lowest yield of 3.2 g/ha in
untreated check during 2010 (Table 2). The erratic rainfall pattern during the crop growth
period has resulted in poor yields during 2011-12. However, maximum yield of 3.8 g/ha
was obtained in treatments dimethoate and thiamethoxam as against 2.8 g/ha in control.
But, pooled data revealed that highest grain yield of 4.5 g/ha and 4.2 g/ha was obtained
in plots treated with fipronil 20 SC and thiacloprid 21.7 SC, respectively with 47.5 and
38.3 per cent increase in yield over control as against the lowest yield of 3.0 g/ha in
untreated check. The cost effectiveness of thiamethoxam and dimethoate was also high
and very favorable with incremental cost-benefit ratios of 1:7.8 and 1: 6.2, respectively

followed by acetamiprid (1:4.1) and thiacloprid (1: 3.4).

Since the insecticides were new, the literature on these chemicals was scanty.
Hence, from the present findings, it could be evidenced that insecticides like fipronil,
dimethoate and thiamethoxam were found effective against legume pod borer, M. vitrata
along with an increased level of yield. Further, the cost effectiveness of thiamethoxam
and dimethoate was also high and very favorable with incremental cost-benefit ratios of
1:7.8 and 1: 6.2, respectively followed by acetamiprid (1:4.1) and thiacloprid (1: 3.4).
Hence, it is suggested that the effective insecticides may be alternated in order to avoid

the development of resistance.
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Inflorescence damage| Reduction Pod damage (%) Reduction
(%) over over
Treatment Dose control (%) control
2010 | 2011 [ Mean 2010 | 2011 | Mean (%)
. . 23.0 | 236 | 233 68.6 | 145 | 415
Imidacloprid 17.8 SL | 0.25 ml/L (285) | (29.0) | (28.8) 25.3 (56.6) | (22.3) | (39.4) 12.3
. 211 | 146 | 179 64.1 7.8 35.9
Acetamipride 20 SP 0.20 g/L 272) | 22.4) | (24.8) 42.6 (53.3) | (16.0) | (34.7) 24.1
. 220 | 189 | 205 485 | 11.3 | 29.9
Thiamethoxam 25 WG | 0.20g/L 27.7) | (25.8) | (26.8) 34.3 44.2) | 19.7) | (31.9) 17.4
. . 182 | 173 | 17.8 32.9 8.9 20.9
Fipronil 20 SC 20mlL | 559y | a5y | (25.0)| 430 34.9) | 16.8) | (27.2)| 228
. . 21.2 | 185 | 19.8 494 | 128 | 311
Thiocloprid 21.7 SC 1.25 ml/L 272) | (25.4) | (26.3) 36.5 (44.6) | 208) | (32.7) 34.3
. 199 | 17.0 | 185 45.6 9.6 27.6
Dimethoate 30 EC 2.0 ml/L 246) | 24.1) | (25.2) 40.7 @2.4) | (18.1) | (30.2) 41.7
Control __ 28.1 | 343 | 312 ~ 68.3 | 26.3 | 47.3 ~
(31.9) | (35.8) | (33.9) (56.3) | (30.9) | (43.6)
C.D at 5% - NS 51 -- - 135 6.1 9.8 --
C.V (%) - 196 | 10.7 | 16.3 - 16.0 | 165 | 16.3 -

Values in parentheses are arcsine percentage transformed values
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Table 2. Economics of insecticides in the control of legume pod borer, Maruca vitrata on pigeonpea

Yield (g/h) Increase in | Increase | Cost of **Plant Net
yield over | inyield | increased | protection | Profit
Treatment | Dose control over yield cost (Rs.) | ICBR
2010 | 2011 | Mean | (g control | (Rs) Rs) | [AB]
(a) [A] [B]
Imidacloprid 0.25 .
17.8 SL ml/Lt 3.7 3.0 3.4 13.3 0.3 1320 388 932 1:24
?;‘;tgm'p“de 020g/L| 36 | 33 | 35 16.7 0.5 1864 365 1499 | 1:4.1
Thiamethoxam .
25 WG 0.20g/L | 4.0 3.8 3.9 30.0 0.9 3516 400 3116 1:7.8
g(')pgg"' 20milL| 53 | 36 | 45 50.0 1.4 5732 2196 353 | 1:1.6
Thiocloprid 1.25 .
21.7SC mi/L 49 3.4 4.2 40.0 1.2 4616 1047 3569 1:3.4
?A”éeéhoate 20mi/L| 41 | 38 | 40 33.3 0.9 3760 525 3235 | 1:6.2
Control - 3.2 2.8 3.0 - - - - - -
C.D - 0.9 0.7 0.8 - - -- - _ —
C.V (%) - 120 | 11.1 | 116 - - - - - -
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