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Management of false wire worm, Gonocephalum beetle (Tenebrionidae:
coleoptera) in chickpea raised under residual moisture conditions
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Abstract: False wire worm, Gonocephalum indicum, incidence was observed for the first time in severe form in Rabi
2008-09 on chickpea, confined to saline tracts of Vidarbha (MS). Gonocephalum adults inflicts injury near collar re-
gion of chickpea resulting in collapsing and drying of plants translating into re-sowing of crop due to poor plant
stand. Field study revealed 5.8 — 32.3% damaged plants with lowest damage in Module 9 (Seed treatment with
clothianidin 2 gm/kg seed + spaying of chlorpyriphos 2 ml/liter water 20 days after crop emergence), Module 10
(Application of phorate granules 10 kg/ha at sowing + spraying of chlorpyriphos 2 ml/liter water 20 days after crop
emergence) and Module 11(Seed treatment with clothianidin 2 gm/kg seed + application of clothianidin granules 200
gm/ha 20 days after crop emergence) with 5.8, 6.2 and 8.7% affected plants. The % drying of plants due to injury
was in the range of 4.3 — 21.6 % with lowest in Module 11, Module 10 and Module 9 with 4.3, 6.0 and 6.2 % drying
of plants, respectively. Superiority of Module 9 (20.4 g/ha) and Module 11 (19.7 g/ha) was evident in yield, whereas,
lowest yield was observed in control plot (13.2 g/ha). Module 9 and Module 11 registered higher net returns of Rs.
13887 and Rs. 9948 per ha, respectively, whereas, Module 9 and Module 10 had highest ICBR of 1: 6.0 indicating
the suitability of modules in terms of bioefficacy and cost effectiveness for the management of Gonocephalum in
problematic area.
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INTRODUCTION the incidence ofonocephalum was observed for the
first time in a severe form iRabi 2008-09 on chick-
pea, critically confined to major chickpea growing
saline tracts of vidarbha (MS). Since then it ipesst

Gonocephalum beetle, false wire worm is basically a
soil inhibiting beetle, restricted to decaying arga

matter. The association dBonocephalum sp. with ith reqular appearance. althouah at varving iritens
various crops is reported in revie@onocephalum sp. Wi gular appearance, ug varying 1 ty
The prevailing species of region was identifiedGs

along with two other false wireworms were found . i K b (Tenebrionidae: Coleopt Th
damaging groundnut pods in Gujarat (Kapadia, 1994 ndicum rarzac (Tene rionidae. t.oleop era). €
onocephalum life stages viz., egg, grub and pupal

in Andhra Pradesh (Redayal., 1992) and as an occa- stage were confined to soil, whereas, adults weea s

sional pest of groundnut in sub-Saharan Africa (Bme : )
et al., 2001).G. simplex was the earliest described and on ground damagmg the crops. Adults pre_fer to fride
' 8racks and crevices during bright sunshine and were

most destructive species and is known to damag duri | . t dusk h
maize seedlings in South Africa (Drinkwater, 1999) seen during early morning or at dusk near the crop.
The Gonocephalum adults inflict the scooping up type

alsoon tobacco (Blair, 1990), whereas, of the fourteen fin tend hick lant st 1
genera of soil-inhabiting Tenebrionidae in maizdd$ ]9 injury I?n ender chic pIEt.‘.a pian s"em n?jar lsr:;ﬁss
in South AfricaSomaticus and Gonocephalum, were ace (collar region), resulting in collapsed pla

most common (Drinkwater, 1989Fonocephalum was chickpea. Generally, the adults prefer early crop
reported as pest of canola [rape] in Victoria ambét growth phase but was even observed on later stage,

South East of South Australia (Miles al., 1997). In though on a lower inten_sity. Thiama.ged seedlings in
Andhra Pradesh, adults d@donocephalum sp. were trn dry qften translate mtoore- sowing O.f cropsid
found in large numbers in pitfall traps installed i on intensity, even up to 6.0 % or more W'th onewvio t
fields of mature mixed crops of groundnut and pigeo re-sowings are observed in chickpea raised onuakid
pea on imigated black soil (vertisol). (Redeyal., 'rpr?elsrgreo.rts of resowing of crop due to higher daana
1992), whereas, International Crop Research Istitu ¢ pt lating i 9 P tand 9 ¢ 9
for Semi Arid Tropics ICRISAT, Hyderabad have re- 0 Crop transiating in poor crop stand are not umco
ported incidence d®. dorsogranosum on chickpea. mon. This invasive pest,which once was a minor pest

Ahough tere ar reprts Gcpramas a pest [ TR 1 1ardeny o e U bt poecten
of pulses, oilseeds, cereals and vegetable crofit in : P

erature but it seldom cross the status of minot, [Bg management ofonocephalum, exceptadhoc recom-
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ment of the module had a range of 4.1 — 19.4 %léTab

kg/ha before sowing, thus, present study was chrrie 2). The lowest damage was recorded in Module 4

out to evaluate the efficacy of different insedicimod-
ules as well as their cost effectiveness so agrioulate
the management strategy onocephalumin chickpea.

MATERIALSAND METHODS

(Application of phorate granules 10 kg/ha at sowing
which in turn was at par with Module 3 (Applicatioh
clothianidin granules 200 gm/ha at sowing) with 4.1
and 5.0 % plants injured by adults, respectivelyil S
application of insecticides was superior over seed

The evaluation of insecticide modules against falsetreatment modules. The control plot had highest per

wireworm, Gonocephalum on chickpea was carried out

centage of (19.4 %) affected plants.

at Pulses Research Unit, Dr. Panjabrao DeshmukRO days after application of first treatment of the

Krishi Vidyapeeth, Akola (MS) durindRabi 2010-11

module: Plants affected withGonocephalum adults,

to 2012-13. Taking into consideration the nature of20 days after application of first treatment of mied

damage and incidence interval it was felt neceskary
evaluate efficacy of different insecticides in acdule

was in the range of 5.9 to 27.7 % (Table 2). Theekt
damage was recorded in Module 4 (Application of

form. Twelve treatments (Table 1) replicated thrice phorate granules 10 kg/ha at sowing) followed by
were subjected to evaluation in randomized block de Module 3 (Application of clothianidin granules 200
sign. The experiment was planned to compare thie eff gm/ha at sowing) and Module 9 (Seed treatment with

cacy of seed treatment, application of insectigjcn-
ules in soil, foliar application of insecticidesdacom-
binations thereof to work out best possible modate
the management of false wireworm in chickpea.
JAKI 9218 was used as test variety, with gross pfot

clothianidin 2 gm/kg seed) with 5.9, 6.4 and 9.6 %
affected plants, respectively, whereas, the comtiai
had highest percentage (27.7 %) of affected plapts
Gonocephalum.

10 days after application of second treatment of the

2.1 x 4.2m (7 rows) and net plot of 1.5 x 4.0 m (5 module: After application of second insecticide com-
rows), sown at 30x10 cm. The crop was raised undeponent of module the % plants affected wiono-
rainfed condition with recommended package of prac-cephalum beetle injury was in the range of 2.2 — 22.8

tices and adoption of plant protection measureg\asr
per the treatments. Foliar application of insedtsi

% (Table 3). The lowest damage was recorded in Mod-
ule 10 (Application of phorate granules 10 kg/ha at

was made with knapsack sprayer (spray volume of 50@0wing + spaying of chlorpyriphos 2 ml/liter wa@®

L/ha) as per the treatment details.
The efficacy of insecticide was attributed to %nda
injured byGonocephalum, 10 and 20 days after appli-

days after crop emergence) with 2.2 % affectedtplan
and was significantly superior over rest. Applioatof
Module 9 (Seed treatment with clothianidin 2 gm/kg

cation of first and second treatment of the module.Seed + spaying of chlorpyriphos 2 ml/liter water 20

Similarly, observations on % plant drying due to
Gonocephalum injury at 20 days after application of
first and second treatment of the module was asdess
Total number of plants per meter row length (MRL)
and plants affected b@onocephalum were recorded to
work out % affected plants in various treatments, 1
and 20 days after application of treatments oftbdule.
Net plot yield was extrapolated to per hectaredyiel
The total cost of plant protection comprised ofvaik

days after crop emergence) and Module 11(Seed treat
ment with clothianidin 2 gm/kg seed + applicatidn o
clothianidin granules 200 gm/ha 20 days after crop
emergence) had statistically comparable abilityeto
press the % affected plants to 4.5 and 6.0 %, cespe
tively and were significantly superior over resher
control plot registered highest percentage (23.1086)
affected plants.

20 days after application of second treatment of the

ing market price of insecticides per ha, labour andmodule: Plants affected by5onocephalum adults, 20
sprayer charges. Net monetary realization of at-trea days after application of second treatment of mesiul
ment comprised of increase in yield as a functibn o was in the range of 5.8 — 32.3 % (Table 3). Theekiw

treatment over control and prevailing market pridet

damage was recorded in Module 9 (Seed treatment

profit of treatment was worked out by deducting the With clothianidin 2 gm/kg seed + spraying of chlor-

total cost of plant protection from net monetargliza-
tion. Incremental cost benefit ratio (ICBR) was keat
out as a ratio of net profit to the cost of plardtection,
which exhibits the economic viability for cost effee
management dbonocephalum on chickpea.

RESULTSAND DISCUSSION

Per cent plantsinjured by Gonocephalum:

10 days after application of first treatment of the
module: Per cent plants affected hyonocephalum
adults injury, ten days after application of fitstat-

pyriphos 2 ml/liter water 20 days after crop emer-
gence) and was in turn at par with Module 10
(Application of phorate granules 10 kg/ha at sowing
spaying of chlorpyriphos 2 ml/liter water 20 day®a
crop emergence) with 5.8 and 6.2 % affected plants,
respectively,whereas, the control plot had higlpest
centage (32.3 %) of affected plants.

Per cent plants drying due to Gonocephalum injury

20 days after application of first treatment of the
module: The % dried plants due tGonocephalum
injury was in the range of 3.9 — 13.4 % (Table &hw
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Table.1 Detailsof various modules and cost of plant protectiontfier management @onocephalum.

Cost of Cost La- Appli-
M od- insecti- icr:lcs)gctic-)f of bour cation
M odule details cide . mod- @Rs. cost of
ule cide per
(Rs)/ ha (Rs) ule 120/ mod-
kg/l (Rs) day ule
1 Seed treatment with chlorpyriphos 20 EC @ 5 mlkgds 270 90 90 0 90
2 Seed treatment with clothianidin 50 WDG @ 2 gm/&gds 14000 1680 1680 O 1680
3 ?gﬁ!lﬁgtmn of clothianidin granules 50 WDG @ 20Mh/ha at 14000 2800 2800 120 2920
4 Application of phorate granules 10 G @ 10 kg/hscating 55 550 550 120 670
5 Spaying of chlorpyriphos 20 EC @ 2 ml/liter watercdfys after 270 270 270 360 630
crop emergence
6 Application of clothianidin granules 50 WDG @ 208/ha 20 14000 2800 2800 120 2920
days after crop emergence
7 Application of phorate granules 10 G @ 10 kg/hada@s after 55 550 550 120 670
crop emergence
Seed treatment with chlorpyriphos 20 EC @ 5 ml/kedsdol-
lowed by 270 90
8 spaying of chlorpyriphos 20 EC @ 2 ml/liter waterd2ys after 270 270 360 360 720
crop emergence
Seed treatment with clothianidin 50 WDG @ 2 gm/kgds fol-
lowed by 14000 1680
9 spaying of chlorpyriphos 20 EC @ 2 ml/liter waterdys after 270 270 1950 360 2310
crop emergence
Application of phorate granules 10 G @ 10 kg/has@wing
followed by 55 550
10 spaying of chlorpyriphos 20 EC @ 2 ml/liter waterd2ys after 270 270 820 480 1300
crop emergence
Seed treatment with clothianidin 50 WDG @ 2 gm/kgdsfol-
lowed by 1680
1 application of clothianidin granules 50 WDG @ 2Q@/ga 20 14000 2800 4480 120 4600
days after crop emergence
12 Control - - - - -

lowest % drying in Module 3 (Application of seed + spaying of chlorpyriphos 2 ml/liter water 20
clothianidin granules 200 gm/ha at sowing) whicd ha days after crop emergence) and Module 11(Seed treat
statistically comparable effect with applicationddule ~ ment with clothianidin 2 gm/kg seed + applicatidn o
4 (Application of phorate granules 10 kg/ha at soWi  clothianidin granules 200 gm/ha 20 days after crop
Module 9 (Seed treatment with clothianidin 2 gm/kg emergence) in case of chickpea yield with yieldelev
seed) and Module 2 (Seed treatment with clothiaritdi  of 20.4 and 19.7 g/ha and were statistically at par
gm/kg seed) with 3.9, 4.6, 4.7 and 5.0 % dryinglafnts,  plication of Module 3 (Application of clothianidin
whereas, untreated plot had 13.4 % drying of plants granules 200 gm/ha at sowing) was next in ordexbdf

20 days after application of second treatment of the ity to translate into higher yield and was at p&hwWlod-
module: During this phase the % dried plants due to ule 6 (Application of clothianidin granules 200 ¢a/20
injury was in the range of 3.8 — 18.2 % (Table 4hw days after crop emergence) and Module 10 (Apptioati
lowest % drying in Module 9 (Seed treatment with of phorate granules 10 kg/ha at sowing + spaying of
Clothianidin 2 gm/kg seed + Spaying of chlorpyripho chlorpyriphos 2 ml/liter water 20 days after emem

2 ml/liter water 20 days after emergence) with %8  with yield of 17.8, 17.3 and 17.2 g/ha, respedjivebw-
dried plants. Module 10 (Application of phoratergra  est yield was recorded in control plot (13.2 g/ha).

ules 10 kg/ha at sowing + spaying of chlorpyripB0s  Net profit and ICBR: Higher net returns (Table 5)
ml/liter water 20 days after emergence) and Moddle were realized due to application of Module 9 (Seed
(Seed treatment with clothianidin 2 gm/kg seedplie@-  treatment with clothianidin 2 gm/kg seed + spayifg
tion of clothianidin granules 200 gm/ha 20 day=raft chlorpyriphos 2 ml/liter water 20 days after cropes-
emergence) were the next effective modules witteddB  gence), Module 11(Seed treatment with clothianlin
4.6 % drying of plants and were at par with theesigp  gm/kg seed + application of clothianidin granul@® 2
treatment. Highest loss of plant population was@viin ~ gm/ha 20 days after crop emergence) and Module 10
control plot, indicating damage potential of thetpe (Application of phorate granules 10 kg/ha at sowing
Yield: Data in Table 5 revealed superiority trend of spaying of chlorpyriphos 2 ml/liter water 20 day®ea
Module 9 (Seed treatment with clothianidin 2 gm/kg
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crop emergence) with Rs. 13887, Rs. 9948 and Rswhite grubs strengthen the present findings.

7754 per ha, respectively. Lowest net returns wereChloropyriphos is also an effective insecticide $oil
realized due to application of Module 1 (Seed treat borne pest viz., termites on account of its congant
ment with chlorpyriphos 5 ml/kg seed) with 197 Rs/h  fumigant action. The use of insecticides, chlorpyri-

In terms of Incremental Cost Benefit Ratio (Tabje 5 fos, terbufos, furathiocarb and thiodicarb in teatcol
application of Module 9 (Seed treatment with of false wireworms is recommended by Robertson,
clothianidin 2 gm/kg seed + spaying of chlorpyripho 1993 which is in corroboration with present outcome

2 ml/liter water 20 days after crop emergence), Med .
10 (Application of phorate granules 10 kg/ha atisgw Conclusion

+ spaying of chlorpyriphos 2 ml/liter water 20 days From the present study it can be concluded thatl See
after crop emergence) had higher ICBR of 1:6.qid$  treatment with clothianidin 2 gm/kg seed followeg b
followed by application of Module 4 (Application of spaying of chlorpyriphos 2 ml/liter water, 20 dafter
phorate granules 10 kg/ha at sowing) and Module 7crop emergence and Application of phorate granules
(Application of phorate granules 10 kg/ha 20 dédffera 10 kg/ha at sowing followed by spraying of chlor-
crop emergence) with ICBR of 1:5.5 and 1:5.3, respe pyriphos 2 ml/liter water, 20 days after crop emer-
tively. Although, treatments with application of gence were most promising modules in terms of lower
clothianidin granules revealed more field efficaihygy % damaged plants, higher yield, higher net money
lagged in cost effectiveness parameter on the lodisis returns and higher cost effectiveness and can be re
higher cost of insecticide. ommended for the management @bnocephalum in
Although, present findings could not be compared fo chickpea.

the want of literature, review suggest Clothianidira

novel neonicotinoid insecticide acting as an agooiis ACKNOWLEDGEMENTS
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