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Biodiversity of coleopteran fauna in Nagaland maize ecosystems

R. Imtionen. A.Q., H.K. Singh and M. Alemla

Department of Entomology, Nagaland University; School of Agricultural Sciences and Rural Development Medziphema
Campus 797 106, Nagaland

Maize is the second major cereal grown in Nagaland after rice. With the advancement of agriculture during the last
twenty five years, the maize is grown round the year ie., Kharifl Rabi and spring seasons. Continuous cropping of maize
enhances the appearance of certain pests continuously causing major losses.  Moreover, farmers do not possess knowledge to
distinguish harmiul and useful insects in order o conserve the different important promising species. Therefore, study of some
Coleoptera was taken up to find out the diverse arthropod fauna including the beneficial fauna and their seasonal abundance.

The study was carried out in three different locations in Dimapur, Medziphema and Kohima having altitudes of
260.310 and 1440 meters above MSL respectively during 2002 to 2004, Four types of sampling methods were employed viz.,
pitfall, soil extraction, light trap and net sweep. Observations were recorded at fortnightly intervals and analysed by using
Shannon-Weiner diversity index. This index considers bath the number of species and the distribution of individuals among
species {Kikkawa, 1996),

Table 1 Biodiversity index of coleopteran insects in maize ecosystem (2002 - 2004)

Autumn Winter Spring Summer  Autumn  Winler Spring Summer  Shanpon-Weiner
COLEOPTERA  Sen-Nov Dec-Feb Mas-hay Jum-Aug  Sep-Nov  Dec-Feb Mar-May Jun=Auy divershty midex
H

- -
FAMILY 007 200203 __z_utf E.E]_._-Eaf 2003-04 o it Fi Log(1/Fl)
PLAIN AREA (DIMAFUR)
Carsbidis 3176 ] 1105 1479 561 33 [ 1056 066 13 1006
Scarsheelae 135 04 35 &4 17,46 109 252 44 4,39 0. TT7504%1
Cerambycidae 038 i ] 03 [ o ] il QGTE |6
Crzindelidse 1% 07 202 45 147 0.6l 412 263 0142445562
Chavsomelidae a a 1] 1.d& L] o o8 8233 09201641
Toeal 664 501 .91 ELE 1 [RE 1) 679 16,08 17.92 141,33
FOOT-HILL AREA (MEDZIFHEMA)
Carsbidas 136 1 T3] S48 14% 1.24 152 28 01976267
Scarahacklae 27 5.52 12.75 (] 438 459 1503 12.68 102025903
Cermmbycidag 1 14 0% 0 23 L1z 023 03 011459525
Cucandelidae Loz 01z 028 033 n7 1.08 049 (%3 B 11216882
Chaysomelidae Q [] 0z 07 03 o 023 a3 OS5 179737
Total 5.98 T 164 2191 642 54 3.5 16.28 108 44
UP-LAND AREA (KOHIMA)
Carshbidiae 112 FE 0 147 11d | F] &7 [ K] 015554558
Scarshacidae 013 ] oos 035 006 106 022 m2s 00584637
Cermmbyeidae woT L] 012 [N 012 [] ol o7 LT
Cicindelidae 08 ] 016 0z 0¥ ang 012 n4T GO6XITISI
Chaysomelidae 027 ['RY a9 0,93 03 a1 0.7% 4% 0.1 1768819
Toud 169 1% 07 195 1.84 1.37 1.9 318 15.13

Fh/alues are the mean ofthe means, three months

The data are presented season wise average value of three months calculated as the mean of the means from four
different collection methods ( Table 1), which revealed the occurrence of five families of which Scarabaeidae dominate in both
plains and foot=hill {(11.72 and 1.02) respectively, whereas Carabidae (0.15) dominates the uplands, whereas in case of families
viz., Cerambycidae, Cicindelidae and Chry somelidae, 0.00 population was found. Season wise diversity observations revealed
that the coleopteran population tends to be highest during summer menths (June to August) and decreasing in winter months
{December to February ). Diversities of coleopteran population are in close conformity with the observations of Khokhar and
Khokhar (2003 ) on Hemiptera which reported that Cydnidae, Pentatomidae, Plataspidae, Dinidoridae and Scutelleridae peaked
during July 1o September. The diversity of coleopteran families at different altitudes varies (141.33, 10844 and 15.13 in plain,
foot-hill end up-land respectively). The diversities in their occurrence were mainly due to the sampling approach (Chung efal.,
2000).
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On the species diversity of mealybugs on cotton

Asha Thomas
Technology Mission on Cotton Mini Mission 3.1
Division of Entomology, Indian Agricultural Research Institute, New Delhi 110012

Mealybugs have recently emerged as a major pest across all the cotton growing tracts, with outbreaks occurring
in both Bt and non Bt cotton. Perusal of literature reveals that twenty species of mealybugs are known to infest cotton, its
different species and cultivars. These include Dysmicoccus brevipes, Dysimicoceus necbrevipes, Ferrisia consobring,
Ferrvisia virgata, Maconellicoccus hirsutus, Nipaecoccus nipae, Nipaecoccus viridis, Paracoccus burnerae,
Paracoccus solani, Phenacoccus gossypii, Phenacoccus gossypiphilows, Phenacoccus madriensis, Phenacoccus
solani, Phenacoccus solenopsis, Planococens citri, Planococcoides lindingeri, Pseudococcus elisae, Pseudococous
neomaritinius, Rastrococcus iceryoides and Rhizoecus macregori (Ramakrishna Ayyar, 1919; Ben Dov, 1994, Williams,
2004). OF these six species had been reported from India (Table 1). The analysis of taxonomic information indicate that
there had been synonyms and misidentifications and the taxonomic studies to characterize these species are imminent.

Table | Mealybugs reported from India on cotton (Gossyplum spp.)

Species Synonyms/misidentificationss References

Ferrsia virgata Preudococeus virgalus Ramakrishna Ayyar (1921)
Dactylopius sp. Misra (19207
Dactylopius ceriferus Fletcher (1920)

Maconellicoceus hirsutus Phenacocous hirsulus Misra (1921), Fletcher

{1920

Nipaecooens nipae Preudococeus (Daclylopius) Ramakrishna Ayyar (1921)
nipoe

Nipaecoccus viridis Preudococeus corvmbatus Misra (1920)

Phenacoccus solenopsis Phenacoccus solani+ Hodgson el af, (2008),

{Gautam ef af,, 2007; Suresh
and Kavitha 2006)%
Rastrococcus icervoides Phenacoccus fceryoides Williams (2004)

The detailed taxonomic studies revealed that these six species under five genera can be broadly characterized
under the subfamilies Phenacoccinae and Psendococcinae, Studies were undertaken at the Indian Agriculiural Research
Institute on three species for the salient ones with taxonomic characters at generic and species level to enable their
authentic identification and document the salient ones with comprehensive illustrations (Table 2)

Tahle2 Salient taxonomic characters distinguishing species of mealybugs studied

Subfamily Pscudococcinae  Pscudococcinae  Phenacoccinae
Genera Maconellicoccus  Nipaecoccus Phenacoccus
Species hirsutus viridis solenopsis
Taxonomic  Numberof 9 7 9
features antennal
segments
Oral rim present absent absent
duet
cerarii 4-5pairs 12-17 18
MNo.of setae 2 2 2
with cerarii
Tarsal knobbed knobbed setose
digitule
Claw absent absent present
denticle
Anal bar present absent absent
Distribution Maharashtra, Maharashira Andhra  Pradesh, Gujarat,
Wew Delhi Haryana, Maharashira, MNew

Delhi, Rajasthan, Punjab,
Tamil Madu and Utlar
Pradesh
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The outbreak of mealybugs in cotton and other plants in the last two years seems 1o be largely due to the climate
change and the plant phenology changes due to the current cultivars. Though there are no significant differences on the
abundance of the populations in the Bt and non Bt cotton, the plant phenological changes will affect the infestation.
There are no confirmed reports as to how the abiotic factors like temperature, rainfall and humidity influence the
abundance of the populations; it is presumed that long dry spells with high relative humidity will contribute to their
outbreak. It has been established that the populations of major species of mealybugs occurring in cotton show
intraspecific variations and complexities with regard to few key characters defining the species, and environmentally
induced variations have not been ruled out, especially in Phenacoccus solenopsis (Hodgson et al., 2008). It can be
concluded that 1o solve the problems in the complexity of these species and populations, the morphometric studies in
consonance with explaring molecular systematic studies and insect-plant relationships are imminent.
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Species diversity and relative abundance of geometrid defoliators
in tea plantations of Dooars, West Bengal

Anirban Basu Majumder and P. Ghosh
Tea Research Association, Nagrakata Substation, Nagrakata 735225, West Bengal

Pest problem continues to be the prime concern for tea plantations of Dooars, West Bengal. Although tea bushes
in Dooars are attacked by different insect pests, geometrid defoliators, commonly called “loopers™ are considered to be
the most notorious of all. In recent past, tea bushes are subjected to severe stress for productivity under changed climate
coupled with intensive agronomic practices. This is accentuated by the invasion of different species of loopers that were
not known earlier. The present study is therefore undertaken to know the species diversity of geometrid defoliators
associated with tea plantation of Dooars and to generate information on their relative abundance.

Periodic surveys were conducted at four tea subdistricts of Dooars (26° 44' N to 26° 54' N latitude and 88° 5§'E
to 89° 28" E longitude) situated at the foothills of subHimalayan West Bengal during September 2006 to August 2008
Samples of differcnt species of loopers defoliating tea bushes as well as the shade trees and native ve zelations were
collected from these locations and kept under laboratory conditions. The moths of different species have been identified
with the help of relevant literature (Hampson, 18935; Holloway, 1993). The relative abundance was worked out by
computing percent population share,

The study revealed that 6 species belonging 1o 5 genera are associated. Apart from tea, these loopers were
collected from 15 other host plants belonging to the Leguminosac (12), Verbenaceae (2) and Rubiaceae (1. Some of the
loopers like Hyposidra, Cleora and Ectropis have been recorded as new pests. While others like Biston supressaria and
Ascotis (Boarmia) selenaria were already reported to infest tea in this region (Das, 1994). Amongst different loopers,
twa species of Hypasidra (H. talaca and H. infixaria) were found to dominate with 72.58% of the larvae collected (Fig.
.

Fig. 1 Relativeabundance of geometrid defoliators - Tea plantations of Dooars, West Bengal
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While Biston supressaria, Ectropis sp., Ascotis (Boarmia) selenaria and Cleora sp. represented 12.13%,
8§.98%, 1.93% and 4.4% of the total collected larvae, respectively. These loopers, particularly Hypasidra, were found to
occur all round the year in Dooars. All these species were reported to be highly polyphagous and associated with forests
(Holloway, 1993). It has been observed that the trees commonly used as shade in tea estates are the primary source.
Again, plantations nearer to the denuded forasts were found more prone. All these indicated that increased deforestation
and its replacement by monoculture like tea might have compelled these insects (o change their habitat, The geometrid
looper diversity in Dooars tea plantations is far more diverse than reported previously,

REFERENCES

Das, G.M. 1994. Pests of Tea in North East India and their control. Memorandum 27. Tocklai. Experimental Station. pp.
18.

Hampson, G.F. 1895, Fauna of British India including Ceylon and Burma. Moths. Taylor and Francis Ltd, London. 3:1-
546,

Holleway, 1.D. 1993, The Moths of Bomen; Part 11: Geometridae: Ennominae., Mualavan Natwre Journal 47:1-309

PDF created with pdfFactory Pro trial version



http://www.pdffactory.com
http://www.pdffactory.com

r Procoalege ol s Mathital S tweme w1 IFW mmslopion b
4 cumdha gmig g mests m s cormmi seamamis of clansts shge,
| Hanimarye F1 005, B0, Codbaga ol Hasascliare s Froosiey Cemims

Agrisalisesd Tmivvanivg, Fasiphai, Amosschel Predok

Biodiversity and abundance of insect visitors on mango bloom at Pantnagar

Poonam Srivastava and M.S. Khan
Department of Entomology, G. B. Pant University of Agriculture & Technology, Pantnagar 263 145Utarakhand

Pollinating insects are indispensable to the reproduction of the 80% of terrestrial vegetation represented by
flowering plants that produce seeds. Several horticulture crops cultivated in India derive benefit or are dependent oo
pollinating insects for effective qualitative and quantitative improvement, Effective insect pollination is essential for
good fruit set and yield in mango (Mangifera indica L.). Present investigation was initiated to study the abundance of
insect visitors/pollinators on mango bloom at Horticulture Research Center, Pantnagar during 2006-2007 and 2007-
2008. A field survey was carried out to identify the diversity of insect pollinators. In total, individuals belonging to 10
insect species were observed visiting mango flowers. These included five dipteran species, four hymenopterans and one
coleopleran.

The dipterans constituted major group and belong to the family Syrphidae (subfamily Syrphinae and
Eristalinae), The species included Episyrphus balteatus DeGeer, Melanostoma arientale Wied, Syrphus corofige F. and
Eristalis tenax L. OF these, £. balteatus exhibited markedly higher incidence. The adult syrphidflies are effective
pollinators and they spend a great deal of time in visiting flowers. Besides syrphids, other dipterans, the Musca species
though rare were also observed visiting the flowers.

Hymenoptera was the next to contribute visiting on flowers. Of these, the family Apidae (subfamily Apinae and
Melliponae) constituted the major group. The Apinae was represented by three main species of Apis namely Apls dorsata
F., Apis mellifera L. and Apis cerana indica Fab. The most important genus of subfamily Melliponinae was Trigona. The
large numbers of ladybird beetle, Coccinella septempuctata L. (Coleoptera: Coccinellidae: Coccinellinae) was also
found, visiting the flowers of mango.

Table 1 Insect pollinators observed on mango at HRC, Pantnagar

SNo  Insect Pollinators Order (Family: Subfamily) Status®
| Melanostoma orientale Wied Diptera (Syrphidae : Syrphinac) YF
2 Syrphus  corollae F, Diptera (Syrphidae: Syrphinae) VF
3 Episyrphus balteanis DeGeer Diptera (Syrphidae: Eristalinae) VF
4 Eristalis fenax L. Diptera (Syrphidae: Eristalinae) VF
5 Musca spp. Diptera (Muscidae: Muscinae) R
6 Apis dorsata F. Hymenoptera (Apidae: Apinae) VF
7 Apiy meflifera L, Hymenoptera (Apidae : Apinae) VF
8 Apis cerana indica F. Hymenoptera (Apidae : Apinae) F

9 Trigana spp. Hymenoplera (Apidae: Melliponinae)

10 Coccinella septempunctara L. Coleaptera (Coceinellidae | Coccinellinag) F

*VF = Ve frequent, F = Frequent, R = Rare
ry
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Diversity of fruit flies from north India

Shakti Kumar Singh
Metwork Project on Insect Biosystematics
Division of Entomology, Indian Agricultural Research Institute, New Delhi 110012

Tephritidae belongs to superfamily Tephritoidea and these are biologically and economically important group
of Diptera. About 4,500 species are distributed in tropical, subtropical and subtemperate regions. They exhibit greater
diversity in India and are represented by 243 species belonging to 79 genera, 18 tribes and 4 subfamily. None of the
Tephritidae is endemic to India, but 74 species (30.33%) are endemic. Forty species of Bactrocera is among the most
established and pestiferous in India, while among Dacus and Carpomyia only 1 or 2 economically important species
exist. Studies on Indian Tephritidae are with only few publications (Bezzi, 1913; Kapoor, 1993; Drew and Raghu, 2002;
Agarwal and Sueyoshi, 2005). All the studies are mainly restricted to particular subregion in India viz. southern region
(Western Ghat and Andaman and Nicobar Islands). None of the workers had given emphasis to northem part of India,
which exhibits greater faunal diversity.

Due to scattered and very old information, it was very necessary to compile the diversity and distribution of
North Indian fruit flies. Fruit flies were collected by net sweeping, using pheromone trap and rearing infested fruit in the
laboratory. Wherever necessary, the insects were processed and mounted on the cards for further identification. Also
specimens were studied from National Pusa Collection (NPC) with the use of available database.

During the course of present study the survey cum collection tour were undertaken at various localities in Morth
India (Himachal Pradesh, Uttar Pradesh, Punjab, Haryana, Chandigarh and Uttarakhand) from June 2007 to October
2008. This survey led to the collection of 22 species. Distribution of some of the important fruit flies of north Indian
subregion with respect to other subregions is shown in Fig 1. Sixty five species of fruit flies were studied belonging to
north Indian subregion from NPC and these are categorized in Table |. An analysis of data from survey as well as from
the NPC on the host information indicate that many fruits and vegetables are infested (Table 1).

An analysis of host plants reveal that it is closely associated with many fruits and vegetables. Dacini are entirely
frugivorous, some also infest flowers. Most species of Bactrocera are polyphagous and breed on fruits and vegetables.
Although tephritids are commonly known as fruit flies, a variety of host parts and tissues are also attacked, including
flowers, stems, buds, leaves and roots. Many Trypetini are also leaf or stem miners, and some Gastrozonina and
Acanthonevrini breed in bamboo shoots. The members of the Tephritinac are specialized in attacking Asteraceae and a
few other families namely Acanthaceae, Goodeniaceae, Lamiaceae and Verbenaceae.

It can be concluded that studies on the distribution of different fruit fly species not only in terms of spatial but
also over temporal dimensions is required for their area wide management. The management of fruit flies unlike other
crop pests requires to be undertaken through special approach involving area wide measure. The area wide measures are
likely to be dependent on climatic factors the temperature, rainfall and relative humidity. It is certain that climatic
changes will have lot of implication for such an area wide approach.

Table 1 Fruit fly pest species of importance in north Indian subregion

Fruit My species Important hosts ) Taxa g:ﬂn;s

Bacirocera (Bactrocera) Mango, guava, citrus, banana, ber, Dacinae

dorsalis pear,fig litchi, apple, avocado Dacini 19

B. (B)correcta Guava, mango, peach, rose apple, sandal  Gastrozonini ]

8. (B.) zomata Guava, mango, citrus, peach Phytalminae

B. (B.) latifrons Chillies, tomato, black nightshade, brinjal ~ Acanthevrini 5

B. (Hemigymnodacus) diversa  Pumpkin, sponge gourd, Riged gourd Trypetinae

B. (Zengodacus) cucurhitae Snake pourd, bitter gourd, bottle gourd Adramini &
melons, sponge gourd , coccinia, Carpomyini 2
pumpkin Hexachaetini 5

B. (Z) tou Cucumber, bottle gourd, bitter gourd, Tephritinae
pumpkin Cecidocharini 3

B. (Z) scuielaris Pumpkin, black eyed pea, cucumber, Pleomelaenini 2
peach, gourds Scistopterini 2

B (Z) caudata pumpkin, snake pourds, cucumber Tephrellini 13

Cerrpantya vesuviana Ber

Dacus (Didacus) ciliatus Cucumber, gherkin, melon, pumpkin, Total 65
sneke gourd, bitter gourd, water melon )

REFERENCES
Agarwal, M.L. and Sueyoshi, M, 2005. Catalogue of Indian fruit flies (Diptera: Tephritidae). Oriental Insects, 39: 371-
433.
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Fig. 1 Distribution of major fruit flies in India
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Record of insect pest, disease and natural encmies of rainfed citrus in Jammu

Sanjeev Rai, V.B. Singh and D. P. Abrol
Rainfed Rescarch Sub-Station for Sub Tropical Fruits, Raya 181143
Sher-e-Kashmir University of Agricultural Sciences & Technology, Jammu (Jammu and Kashmir)

Subtropical region of Jammu is known for cultivation of rainfed fruits like citrus, which occupy an area of
nearly 10,000 ha with an annual production of 14,718 metric tonnes. Among several constraints to citrus production,
incidence of insect pests and diseases play a major role in adversely affecting its yield. In India, 250 species of insect
pests have been reported attacking different species of citrus (Mayar ef al,, 1976). The factors like prolonged dry spells
and excessive moisture conditions during crop growth period influence the crop infestation by insects. In recent years,
these altered biotic and abiotic stresses have resulted in increased incidence of citrus psylla {Diaphorina citri
Kuwayama), leaf miner (Phyllocnistis citrella Staint), black fly (Alewrocanths waglumi Ashby). lemon butterfly
(Papilie demoleus L.) and fruit fly (Dacus spp.). Citrus psylla which is a serious pest of citrus also acts as a vector of
bacterial and viral diseases like canker and greening disease (Bindra, 1966).

The studies were carried out at the research farm of Rainfed Research Substation for Subtropical Fruits, Raya,
Sher-¢-Kashmir University of Agricultural Sciences Technology, Jammu located at a distance of 20 km away from
Jammu city, during 2006-2007 to determine the major insect pests, disease and their natural enemics with a view o
develop suitable biocontrol based Integrated Pest Management programme. For this purpose, 20 citrus trees of uniform
age, vigor, and size were selected, tagged and were left unsprayed to allow maximum population buildup of pests and
their natural enemies. The observations were recorded at weekly interval on randomly selected and tagged plants all
along the periphery (Table 1). Pest status was determined on the basis of percent damage. More than 10 percent damage
was considered as a major pest and those causing damage between 5-10 percent were categorized as minor, Natural
enemies were selected on the basis of relative abundance. Relative abundance was determined with the help of formula
Total population + Population at date of sampling x 100,

The field surveys revealed that psylla (Diaphorina citri) leaf miner (Pigidlocnistis citrella), black fly
(Alewrocanthus woglumi), lemon butterfly (Papilio demoleus) and fruit fly (Dacus spp.) are the major pests and
gummosis (Phytophthora palmivora Butler), Anthracnose (Colletotrichum gloeosporivides Penz) and canker
(Xawtomonas axonopodis p.v. citri Hase) is the major disease in this region, Study also revealed the presence of four
species of coccinellid predators i.e. Coccinella septempunctata, Coccinella transversalis, Hippodamia dimidiata and
Menochilus sexmaculatus. Syrphid fly was also recorded as a major predator. 1t was interesting to note that the predator
population significantly coincided with the peak population of major pest, citrus psylla, which is a vector of Erecning
disease and citrus canker in citrus.

Table | Insect-Pest, disease and natural enemies complex of citrus under rainfed area of Jammu region

Insect- Pest Scientific Name Phenology of the crop Status
Citrus psylla Ligphoring eftri Kuwayama Buds and leaves sctive new {lush Major
White fly Dialeurodes citri Ashmed Tender leaves, active vegetative stage Minor
Leal miner Phyllocnistis citre il Staint Tender leaves. active emergence of new flush LSETY
Mealy bug Pseudocaccus filamenious Cockrell Leaves, tender shoods and fruiis binor
Lemaon butterfly Papilio demoleus 1., Nurserics and young trees and active new flush Major
Citrus black {ly Alerocantiens woglumi Asliby New leaves mnd active vegeiative siage Minor
Aphid Myzus persicae Fulz Tender portron of the plant hajur
Fruit fly Dacus spp. Fruiis Mugor
Diseases
Crmmaosis Phytophthora palwivers Buller, P parasitica  Rool and rootlets, trunk Minor
Drasiur
Rrown fruit ro P, micotianae var. parasitica Dastur Fruits Minor
Anthracnose Cedfetotrichum gloeasporisides Pene Leaves, twigs and immature frults Major
Melanosz or leal  Phomapss ciee Leaves and twigs inor
spat
Canker Xamchamanas ovomopodis pov. citei Haze Leaves, twigs, branches and fruits Major
Natural Enemies
Lady bard beetle Coceinellid spp, Soft bodicd insects Mapar
Howver N1y Syrpvivicd spp. Soft bodied insects Major
Lace wing hug Chrvioperia carnea Stephans Solt bodied insects e Minor
REFFERNMNCES
Bindra, 0.5, 1966. Role of insects and other animals in relation to citrus decline. Punfab Horticulture Jowrnal, 6: 108-
116,

Nayar, K.K., Ananthakrishnan T.N. and David, B.V. 1976. General and applied Entomology. Tata McGraw Hill
Publishing Co. Ltd, New Delhi,
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Acridoidea (Orthoptera) biodiversity of Western Uttar Pradesh

Mohd. Kamil Usmani, Mohd. Imran Khan and Hirdesh Kumar
Department of Zoology, Aligarh Muslim University, Aligarh 202002

All the economically important species belonging to the Acridoidea are commonly known as locusts and
grasshoppers. Sometimes they are called short-hored grasshoppers. Acridoidea possess short antennae, usually shorter
than the body and a short ovipositor and their tarsi are three-segmented. Acridoidea has shown maximum diversity and
divided into five families of which family Acrididae, Catantopidae and Pyrgomorphidae are widely distributed in India.
Locusts and grasshoppers constitute an economically important group that infest a number of cultivated and non-
cultivated crops. They cause considerable damage to agricultural crops, pastures and forests and are well reputed for
their destructiveness all over the world.

Uttar Pradesh is bounded by Nepal on the North, Uttrakhand on the north-east, Himachal Pradesh on the north-
west, Harvana on the west, Rajasthan on the south-west, Madhya Pradesh on the south and south-west, and Bihar on the
east. Situated between 23°52°N and 31°28'N latitudes and 77°3" and 84°39'E longitudes, this is India's fifth largest and
most populous state, located in the north-westemn part of the country. A notable taxonomic work on Acrididae was made
by Kirby (1914) in the series 'Fauna of British India’. Henry (1940) made a major contribution to Indian fauna of
Acrididae. An extensive and intensive survey to study the speciation and distribution of the locusts and grasshoppers
belonging to the superfamily Acridoidea was undertaken in Western Uttar Pradesh during the period 2006-2008.
Systematic study of the material collected from various habitats and localities was made to understand the diversity. The
new material (250 specimens) of adult grasshoppers collected during 2006-2008 from various localities of Westemn Uttar
Pradesh served the basis for the present critical study. A complete record was also maintained indicating the reference
number, locality, data of collection and name of host plants, The specimens were first relaxed, stretched and later, they
were pinned and labelled. For a detailed study of the various components of genitalia, the permanent slides were
prepared and examined under the micrescope in order to make a detailed study of the genitalic structures,

Table | Fauna of Acridoidea of Uttar Pradesh

Superfamily Acridoidea

Family Pyrgomerphidae Family Aerilidae

Subfamily Pyrgomarphinae Bablamily Acridinae

1. Pyrgommorgdue cosnico Ofiveer, 1791 14 Acrudy exaliote Walker, 1859 Subfamily Chrotogoninae
2. Amwmmfp{ud everrdufer Fahricius, [ 793 15 Mhiwrd wyfumaio Brunnesr von W:ulinnwylrlﬂﬂ"l
Subfamily Peckilocerinae Subfamily Owlipod inae

:_ Eﬁ;ﬁﬂm %m:xutélhrd 1835 1. Lovusier srgroiorokhes (Reiche & Fairmaire, | 847)

Family Catantopidae 17 Trilapduietir rvnvaderis Thanherg, 1815

Subfamily Oxyinae

Subfamily Oxyinac 18 Acroipns fumberiumrs Saussare, [BE4

5, .'ry.tu wmtricate Sl 1RED

&, (hyer jupaenica fapemicn Thunberg, 1824 19 dideprr simulatric Walker, 1870

!‘iull'n-il, Wemigeridinee 0. Decleileion senegilens Krass, 1877

1. Hieroplyphae feinion Fabricius, 1798 21 Edecipewle minicdo Pallas, 1771
Subfumily Gomphooerinac

8. Hreroglplne nigroveplens L Bolivar, 1912 23, Cohriichio gemewfora | Bolvar, 1913
9. Spathoster men praginiferam Walker, 1871

Subfamily Eypreg 4. {horthvippus Fadus Lvarow, 1942
10 Eyprepocncmis olieris Serville, 1839 25 Lowe wadice | Bolpvar, 1902

12 Tdireipidiun warrenencs Walker, 1870

Subfamily Catantopinae 26 Aulucehochrus faneips Walleer, 1871

1} Catowrdayns piogras immotahls Walker, 1870

Except for some sporadic reports there is no systematic study on the locusts and grasshoppers belonging to the
superfamily Acridoidea from North India, a hot spot of biodiversity. Keeping in view the above fact, the present work is
aimed al studying one of the superfamilies of Orthoptera which is most widely distributed and show a very high degree of
biological diversity. Further, it has revealed interesting observations on their destitution, biclogy and pest-plant
relationships. Each sample collected and all specimens are recorded with bio-ecelogical observations and other relevant
data. This makes the collected material extremely valuable. In terms of published documentation, Acrido-fauna of Uttar
Pradesh, in particular and North India, in general are poorly known. In the present work, 250 specimens of locust and
grasshoppers from various localities in Western Urtar Pradesh belonging to three families, ten subfamilies, rwenty three
genera and twenty six species have been recorded (Table 1),

REFERENCES

Henry, G. M. 1940, New and little known South Indian Acrididae (Orthoplera). Tranvaction of the Roval Entomological
Saciety of London, 90(19):497-340,

Kirby, W.F. 1914, Orthoptera (Acrididae). The Fauna of British India, including Ceylon and Burma. Today and
Tomorrow's Printers and Publishers, New Delhi. pp. 276.
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Population dynamics of insects visiting Citrus jambhiri

B. Singh and Madan Kumar
Department of Entomology & Agril. Zoology, Rajendra Agricultural University, Pusa (Samastipur) 848125, Bihar

Although citrus is essentially a crop of the subtropical regions, it is also grown under arid regions. This fruit
ranks third among the subtropical fruits and in India with 10 percent of total arca, A rough estimate shows about 5.27
hectares under various citrus species with approximately 40.51 lakh tonnes production, Among citrus species, Citrus
Jambhiri Lushington, commonly known as rough lemon (Jamiri nimbu) is highly polyembryonic with medium to large
and spreading tree. Its flower secretes copious nectar and some pollen which attract the insects for their food. It appears
that no work have been done in Bihar so far on population dynamics of insects visiting flowers of rough lemon.
Therefore, the present investigation was underiaken.

The climate of the region is mild-tropical. The temperature varying from 40°C (May) to 7°C (January). The
study was conducted in the citrus orchard of main campus, Rajendra Agricultural University, Bihar, Pusa (Samastipur),
To find out the population dynamics of insect visitors and their abundance on citrus blooms, ane citrus tree of 8-9 years
old was selected, Observations on number of insect visitors was recorded from one twig at two places (replications) on
flowering branches visually, as sweeping was inconvenient, for five minutes on alternate day at hourly intervals (0600-
1700 ). Thus, there were 55 treatment combinations (11 days x 5 insect spp.) with two replications {twigs). The data so
obtained were subjected to statistical analysis following randomized block design factorial (RBDF), Simultaneously
weather parameters viz. maximum and minimum temperature (°C) and relative humi dity (a1 0700 and 1400 h) were also
recorded prevailing at Crop Research Programme, Regional Station, Pusa within the main cam pus of BLA L, Pusa from
flowering to fruit set of citrus i.e., from 21.02.2002 to 14.03.2002 daily. The direct and indirect influences of weather
components together and individual on insect visitors on citrus blooms were also computed.

Apis mellifera predominated and outnumbered (171.5) varying from 22 February to 14" March. Its number
gradually and significantly increased during first day of observation (22" February) to 7" observation (6" March) and
significantly decreased thereafter. Similar trend was observed in case of 4. ¢. indica, with total o 29.0. A, dorsata (T8.0)
maintained its position next to A. mellifera. The number of visitors varied significantly. The percent share of different
visitors were 8.07, 47.71, 21.69, 5.70 and 16.82 for 4. ¢ indica, A. mellifera, A. dorsata, A farae and others,
respectively. The bees constituted 83,18 percent over total population. The maximum te mperature showed non-
significant but negative correlation with 4. dorsataand 4. melliferawhile positive with A. ¢. indieaand 4. Horea, Similar
influence was observed in case of minimum temperature. Relative humidity 0700 h exerted positive cormelation with A,
¢. indica, others and A. florea while negative with 4. dorsata. The similar trend was noticed in case of relative humidity at
1400 h. Insect visitors included all the Apis species and others were mainly flies, butterflies, sh aring 78 and 22 per cent,
respectively. Desh Raj and Rana (1993) reported that A. ¢, indicaand 4. mellifera species had highest number amanz the
foragers on rapeseed and mustard.

REFERENCE

Desh, Rajand Rana, V. K. 1993. Foraging behaviour of A. mellifera and 4, ¢. imdica at the hive entrance durin g rapeseed
bloom. Journal of Entomological Research, 17(2); 105-110.
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Taxonomic details of Phytoscaphus Schoenherr(Coleoptera: Curculionidae)

Shaloo Ayri and Nitisha V. Patankar
Metwork Project on Insect Biosystematics
Division of Entomology, Indian Agricultural Research Institute, New Delhi 110012

The weevils or snout beetles of the superfamily Curculionoidea are the most important insect herbivores.
Curculionidae or the “True Weevils” is the largest of these groups and its diversity has been well documented. In the
world catalogue of genera of Curculionoidea (Alonso-Zarazaga and Lyal 1999) 22 families have been recognized. There
are approximately 60,000 species under 6000 genera making it currently the largest family. Broad nosed weevils of the
subfamily Entiminae are one of its largest groups distributed throughout the world particularly in tropics. 35 tribes, 1340
genera(Nikolai et.al., 2006) and 12,000 species are known of this group (Alonso-Zarazaga and Lyal, 1999).

Phytoscaphus is one such entimine group first described by Schoenherr (1826, and this stands currently under
subtribe Phytoscaphina of the tribe Cyphicerini. Persual of literature reveals that it is known from Indian subcontinent,
south East Asian countries (Cambodia, Vietnam, Laos, Taiwan, Philippines and Indonesia), China, Szetschwan, Japan
and Afghanistan showing that it is largely Oriental. Myanmar and India are the regions from where more than half of the
species (46 species) has been reported. From India alone 17 species are known contributing to more than one-third of the
total species diversity known from different areas like Punjab, Uttar Pradesh, Uttarakhand, West Bengal, Meghalaya,
Assam and Sikkim.

Economic importance of this group reveals that it infests a number of crops viz,, sugarcane, mulberry and
cotton. It is a serious defoliator of sugarcane in India particularly in Uttar Pradesh and Bihar (Varma, ef al, 198%;
Mukunthan and Sardana, 1989; Varma and Tandan, 1996); and as root weevil on rice in India (Nayar et. al., 1975); Butani
& Jotwani (1984) reported it as a pest on sweet potato; P gossypii infests mainly cotton, legumes and maize in China
though it has a range of more than 20 food plants species (Zhou and Zhou, 1989; Ding et.af., 2000) (Table 1). In view of
its economic importance, taxonomic studies are imminent. As a prelude to such studies efforts were made to prepare an
annotated checklist of the species of the genus Phytascaphus. Information on the distribution and coleopterists who
contributed to this genus was also gathered. These studies have revealed the following significant findings:

There are 56 species (Table 2) of Phytoscaphus known from India, Myanmar, Sri Lanka, Nepal, Ban gladesh,
Afghanistan, China, Szetschwan, Taiwan, Vietnam, Cambodia, Japan, Philippines and Indonesia (Fig. 1) showing that it
is entirely Oriental. Myanmar and India are the regions from where majority of the species has been reported. From India
alone 17 species are known contributing to more than one-third of the total. Different states like Punjab, Uttar Pradesh,
Uttarakhand, West Bengal, Meghalaya, Assam, and Sikkim are the areas from which many species are known.
Phytoscaphus was studied by coleopterists namely Schoenherr, Faust, Marshall, Voss and Motschulsky (Fig. 2) which
are significant towards its taxonomic information. Marshall along with Schenkling (1931) catalogued 35 species, of
which 3 species had been transferred to other genera.

Phytoscaphus is distinguished from other weevils with their mentum having 2 setae; interscrobal area not
raised in form of plate; dorsolateral carinae of rostrum diverging towards apex; epistome short with hind margin
transverse or curved or forming an obtuse angle, its apex not exceeding a line between bases of antennac; prothorax
transverse, shallowly bisinuate at base; rostrum longer than broad, prothorax much narrower at apex than at base; corbels
of hind tibiae variable. Its taxonomy needs to be worked out in detail, in particular in the context of the studies by Pajni
(1990).

India being ane of the biodiversity hotspots of the world studies on the taxonomic diversity of the weevils has
become imminent. Being agriculturally most important, these weevils play a major role in the agro ecosystems as
defoliators in their adult stage and root feeders in their larval stages, Especially in the present scenario of the climate
change with increasing temperature, loss of natural habitats, melting of glaciers and increasing mean sea levels studies
on the taxanomic diversity of these herbivorous insect groups gains significance.

Table 1 Economic Importance Table 2 Contributions by periods
Host Reference Periods Number of
Sugarcane, rice, Varma and Tandan, 1996; species given
sweet  potate  Mukunthan and Sardana, 1989, 1826-1850 06
and Dalbergia Varma, efal, 1988; Butani and 1850-1900 22

Jotwani, 1984; Nayar et.al, 1973; 1900-1950 05

Lefroy, 1909 1950-1989 06
Maize, legumes, Ding, | eral, 2000; Zhou and 1990-2000 17
cotton and Zhou, 1989 Total 56
mulberry
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Pest succession in cabbage at Raipur, Chhattisgarh

Archana Toppo, R.N. Ganguli, Jayalaxmi Ganguli and Sonali Deole
Department of Entomology, College of Agriculture, Indira Gandhi Agricultural University, Raipur, Chhattisgarh
492007

Cabbage is an important cruciferous vegetable grown throughout the world and it is attacked by a number of
insect pests, which not only cause qualitative and quantitative losses but also result in pesticide residue problem. Among
the most important insect pests the diamond back moth, Plutelfa xylostella; cabbage leafwebber, Crocidolomia binotalis
and aphid, Lipaphis erysimi are important (Krishnaiah and Jaganmohan, 1983)

Table 1 Pest succession in cabbage var Golden acre along with natural enemies

Name of insect Scientific name  Mean Period of Max"™ Crop stages
popl” activity activity attacked
range period

Diamond back moth Plutella 0.82-1.38 39 week of 3™ week of All Stages

xplastella October to MNovember :
1% week of
February
Aphids Myzus persicae,  0.82-1.44 3% weekof  4™weckof  All Stages
Brevicoryne October to December
brassicae, 1" week of
Lipaphis erysimi February
Web worm Crocodolomia 0.73-076 3" weekof 2™ and4" All Stages
binotalis October to week of
1" week of  January
February
Flea beetle Phyllotreta 0.72-0.73 3" week of 3" week of Vegetative
cruciferge November to November Stage
1¥ week of
February
Tobacco caterpillar Spodoptera litura  0.71-0.73 3 week of 1%, 2nd and All Stages
October to 4™ week of
1" week of January
February
Bihar hairy caterpillar  Spilosoma 0.71-0.73 3% weekof  1¥weckof  Vegetative
obligua October to November Stages
1" week of and 1" week
January of December
Matural ¢enemies
Spider (unidentified) 0.72-1.14 3" weekof  4"weekof  Feedson
October to December aphids
1" week of
February
Ladybird beetles Coecinella 0.72-0.74 3" weekof 3"weekof  Feedson
sepiumpunciara October to October to aphids
and Menochilis 1* week of 1% week of
sexmaculata February January
Rove beetle Paederus spp. 0.71-0.72 3" week of 3™ week of Larvae of
Octoberto  October to 4™  insects
4™ week of week of
December December

Studies on pest succession in var. Golden acre were conducted during 2005-06 at the horticultural field, IGAU,
Raipur. To study the pest succession, weekly observations were recorded on insect population and natural enemies on ten
randomly selected plants from germination to harvesting stage.

Six insect pests were recorded at various stages, among these diamond back moth was recorded in the first week
of February, with a maximum population of 1.38 larvae/plant during third week of November. In remaining season the
population was comparatively low. Aphids appeared at the vegetative stage during third week of October with 0.92
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aphids/plant. Peak population was recorded in the fourth week of December with a maximum population of 1.44
aphids/plant. The larval population of web worm, Crocidolomia binotalis was very low. It was noticed in the third week
of October with 0.73 larvae'plant and continued up to 0,74 larvae/plant up to first week of February. The flea beetle,
Phyllotreta cruciferae, incidence started in the third week of November and continued till first week of February
although the population. was low ranging from 0.72 to (.73 beetles/plant, The population of tobacco caterpillar,
Spodoptera litura was again very low and appeared from third week of October to first week of February with 0,72

larvae/plant. Bhatia and Verma (1995) reported the incidence and sequence of appearance of major pests on cabbage,
which are in agreement with the present study.

Among the natural enemies recorded spiders (unidentified) were noticed preying on soft-bodied insects like
aphids, from October to February with an average population of 0.72 tol.14 spider/plant. Two species of ladybird
beetles, Coccinella septumpunctataand Cheilomenes sexmaculata were observed as major bioagents from third week of
October to first week of February feeding on nymphal stages of aphids.
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Biosystematical differentiation of a pest and its predatory species (Hemiptera:
Pyrrhocoridac)

Sucheta Khokhar and Shama Parveen
Network Project on [nsect Biosystematics
Division of Entomaology, Indian Agricultural Research Institute, New Delhi 110012

Cotton is the most economically important natural fiber and about 1.67 million hectares are under cotton in
Indian North Zone states of Haryana, Punjab and Rajasthan (Anonymous, 2007). One of the major factors limiting
cotton cultivation is the insect pests. Amongst the sucking pests, the cotton stainers, Dysdercus spp. (Heteroptera:
Pyrthocoridae) particularly, cause damage by feeding on both the developing cotton bolls and ripe cotton seeds and
transmitting disease organisms thus, causing primary and secondary losses (Scheafer and Panizzi, 2000). In addition,
four heteropterous species of Pentatomoidea were found occurring on cotton in Haryana and adjoining areas (Khokhar
and Khokhar, 2004), Dysdercus koenigii (F.) has been observed more dominating than its closely related species D.
cingulatus in the North Zone. From this region, nymphs and adults of Antilochus coqueberti (F.) have been recorded
predating on all the life stages of D. koenigii .This predatory species of the same family (Pyrrhocoridae), shares the
same niche as that of its prey. Since both occur simultaneously and look quite similar are frequently confused as pest, by
the field workers. Hence, here we differentiate them on the basis of their external morphoelogical characters, body
colorations (Fig. A-D), and the male and female genitalia so that predator 4. coweberti can be protected and further
augmented to control Dysdercus spp. in IPM programmes,

Dysdercus koenigii (Fabricius): Body subelongated and punctate, general colouration dull sanguineausly-
ochracecus (reddish); head, tylus , juga reddish, bucculae very small pale-whitish, eyes dark-brown to dark; antennae
black except base of segment I; pronotal collar with narrow creamy white band, remaining pronotum, ventro-lateral
sclerites of thorax and metathoracic scent gland lobes sanguineous; spots near coxae creamy white; scutellum black,
triangular with light colored pointed apex; corium of hemelytron sanguineously-ochraceous, with a black spot,
membrane black in both sexes (Fig. A&B); legs black with femora pale sanguineous,anterior femora not incrassated
with short spines beneath, near apex; abdominal sterna sanguineous with posterior margins creamy white,

Head declivent, as long as width across eyes 2.142£0.06 (1.90-2.35), tylus slightly convex, longer than juga;
eyes medium sized, interocular distance 1.15+0,08 (1.00-1.35); antenniferous tubercles prominent, antennal segment |
slightly longer (2.30+ 0.25) than II (2.05% 0.5), III shortest (1.30+0.08) and TV longest (3.25+0.04); labium long,
extending upto third abdominal segment, labial segment | longest (2.35+0.26), followed by 11 (2.10+0.45) while 111 & 1V
subequal (1.50+0.18&1.504 0.15). Pronotum punctuate, wider (3.75+0.28) than long (2.56+0.08), anterior callosity
impunctate, lateral margins laminated and reflexed; scutellum impunctate , almost as long as width at base (1.30-1.90).
Abdomen more than four times longer (8.25-11.25 ) than head length, abdominal width (4.80+0.08) more than pronotal
width. Total body length 14.35£1.05 (12.30-15.65). Male pygophore (Fig.1) with convex median lobe (ML) covered
with hairs, median vertical projections near pygophoral caudal orifice, small, stout and bifurcated apically (Fig.2),
claspers (Fig.3 ) sickle-shaped and hooked at apex, broad subapically with finger-like dorsal lobe; spermathecal duct
(Fig.4) narrow, more looped (SD), bulb spherical (SB), spermathecal pump (SP) with distinct flanges.

Antilochus coqueberti (Fabricius): Body oblong, heavily built; general coloration bright sanguineous; head,
tylus, juga , bucculae sanguineous; eyes black; antennae black except base of segment I; pronotum, ventro-lateral
sclerites of thorax, bases of coxae and metathoracic scent gland lobe sanguineous; scutellum triangular, dull
sanguineous with pointed apex; corium of hemelytron sanguineous without black spot, membrane black in both sexes
(C,D); anterior femora slightly incrassated with short spines beneath, near apex, tibiae and tarsi fuscous, femora and
abdominal sterna sanguineous, ventral incisures black. Head moderately declivent; head length 2.13+0.31 (1.70-2.50),
less than width across eyes 2.28+0.25 (2.00-2.50); tylus more convex, longer than juga; eyes large, interocular distance,
0.93+0.08 (0.90-1.05 ); antenniferous tubercles prominent, antennal segment | slightly shorter (2.50+0.18) than I1
(2.55+0.26), 111 shortest (2.14+0.02) and IV longest (3.12:+£0.04); labium short, extending upto mid-coxae, labial
segment I slightly longer (1.85+0.07) than 11{1.81+0.08), followed by I1I (0.82£0.08) and IV (0.54% 0.05), shortest.
Pronotum with two transverse series of punctures, wider (4.42+0.24) than long (3.280.18), anterior callosity
impunctate, lateral margins laminated but not distinctly reflexed; scutellum punctuate, broader {2.27+0.21) than long
(1.94% 0.16). Abdomen almost five times longer (9.80-11.30) than head length, abdominal width (7.05+0.33) more than
pronotal width. Total body length 16.40:0,86 (14.45-18.25).Male pygophore (Fig.5) with long median bifurcated lobes
covered with hairs, median vertical projections near pygophoral caudal orifice (Fig.6), large and bifurcated apically;
claspers (Fig,7) hooked at apex, dorsally straight and with small tooth-like process subapically blade narrow but shaft
quite broad; spermathecal duct (Fig.8) narrow, less looped, bulb spherical and spermathecal pump without distinct
flanges.
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Table 1 Comparative morphometries of important taxonomic characters of Antilochus coqueberti (F.) and

Dysdercus koenigii(F.)
Amtilochus coqueberti Dysdercus koenigii
Body Characters Morphometerics(mm) 2
Regions X 45D Range X 18D Rasge
Head Length 2.1340.31 1.70-2.50 2. 144006 1.90-2.35
Head Width 2284025 2.00-2.50 2, 14:40.06 1.90-2.35
Inter-ocular Distance 0.93+0,08 0.90-1.05 1.15+0.08 1.00-1.35
Antennal Length Sepment-1 2.5020,18 2. 10-2.60 2.3040.25 2.05-2.75
Antennal Length Segment-I1 2.55:026  2.50-3.00 2,05+0.15 1.90-2.30
Head Antennal Length Segment-Il 2.14+0.02 210-2.20 1.302:0.08 1.20-1.50
Antennal Length Scgment-IV 3122004 3.00-3.20 3.25+40.04 295-3.55
Labial Length Segment-| 1. 850,07 1.60-1.95 2.3540.26 2.00-2.75
Labial Length Segment-1I 1.8140.08 1.50-1.75 2.10£0.45 1.90-2.35
Labial Length Segment-Il1 0.82+0.08 080090 1500, 18 1.35-1.80
Labial Length Sepment-1V 0.5440.05 0.50-0.60 150015 1.40-1.70
Pronotal Length 3.2840.18 3.10-3.50 2564008 2.20-3.10
Pronotal Width 4.42+0.24 4. 104,80 3.75H0.28 3.70-4.45
Thorax Scutellar Length 1.94:40. 16 1.70-2. 10 1.56:H0.24 1.30-1.90
Scutellar Width 227021 1.90-2.50 1.68+0.2G 1.30-1,90
Abdomen Abdominal length 10.83+0.62 9.80-11.30 0324015 B.25-11.25
Abdominal Width 7054033 6.20-7.50 4, 800,08 5.00-5.25
Total Body Length 16.40+:0.86 14.45-18.25 14, 351,05 12.30-15.65
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Fig (1-8, A-D): Dysdercus koenigii: 1, Pygophore (lateral view); 2, Caudal orifice of Pygophore; 3 Clasper; 4,
Spermatheca; A, Female (Adult); B, Male (Adult); Antilochus coqueberti: 5, Pygophore (lateral view); 6,
Caudal orifice of Pygophore; 7, Clasper; 8, Spermatheca; C, Female (Adult); D, Male (Adult); ML: Median
lobe; SB: Spermathecal bulb; SD: Spermathecal duct; SP: Spermathecal pump.
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Phycodes radiata (Lepidoptera: Brachodidae) as an emerging pest of ornamental fig, Ficus
benjamina var. nuda in New Delhi

Vishal Mittal and Rajesh Kumar
Network Project on Insect Biosystematics, Division of Entomology, Indian Agricultural Research Institute, New
Deelhi 110012

The fig leaf roller, Phycodes radiata has earlier been reported as a minor and sporadic pest of fig from
Myanmar, Sri Lanka and some parts of India (Fletcher, 1917; 1919). Beeson (1941) recorded this on various species of
Ficus in India. Wadhi and Batra (1964) reported P radiata and. P. minor as sporadic pests of . carica. Simwat and Sidhu
(1974} studied the biology of P minor and observed heavy infestation on fig, resulting in 92 % of leaves being damaged.
Nair et al,, (1976) also mentioned P. radiata and P. minor webbing and feeding on leaves of Ficus sp. in South India. It
was observed on the leaves of ornamental fig, 7 benjamina var, nuda at the Indian Agricultural Research Institute, New
Delhi. Hence, realizing the significance, preliminary studies on the biology and nature of damage were undertaken and
the results presented herein,

Studies were done by collecting full-grown caterpillar along with infested leaves and reared individually in
plastic jars for adult emergence. Adults thus obtained were paired in glass tubes and were provided with 10 % honey
solution on cotton swab, These adults after processing were studied for their taxonomic characters, These indicated that
the important taxonomic characters are head smooth; ocelli present; tongue developed; labial palpi short, curved,
ascending, second joint laterally compressed, much dilated beneath with dense appressed scales, terminal joint very
short, obtuse; maxillary palpi obsolete. Middle and posterior tibia smooth, with groups of spines above on origin of
spurs, tarsi spinosc beneath. These were elaborated by Meyrick (1912-22) which was used and further compared with
specimens in the National Pusa Collection, Division of Entomology, Indian Agricultural Research Institute, New Deliu.

The larval development studied under field conditions reveals that it remained active between July to October,
with two generations. Adult emergence started in the last week of August, synchronized with new flush of leaves which
starts in second week. The perusal of literature indicates its occurrence at Kullu (Himachal Pradesh), Gurdaspur
(Punjab), Pusa (Bihar), Guwahati (Assam), Nagpur (Maharashtra) and Hagari (Kamnataka) in India, and Peshawar in
Pakistan. It has been reported to breed on F. religiosa, F. glomerata, F. indica, F. tisela and F. carica. The eggs are
observed on the under surface of leaves preferably on new flush (Fig.1). Early instars fed gregariously on the under
surface of the leaves targeting the mesophyll tissue while later instars fed individually, mostly under the silken webs
spun by them along the veins (Fig.2). These disperse in their second instar and spun individual webs made of white fine
threads on both surfaces of leaves, Larvae feed on chlorophyll along with the epidermis of the under surface, leaving the
cpidermis of other side, Infested lcaves turn yellow, dry and gradually wither away (Fig.3). In some cases the leal petiole
is also damaged. Earlier instars are bicoloured with head and thorax brown and abdomen yellowish white which later
turns dark green (Fig.4). Later instar only the head remains brown, while the rest of the body has alternate black and
yellow markings dorsally.

The full grown larva is about 2 to 2.5 ¢m long, which usually gets stretched longer while feeding (Fig.5). The
larva generally feeds within the web and gets into it even at slight disturbance. The larva makes many wriggling
movements if disturbed outside the web. Pupation takes place on or in between the leaves under the shelter of webs in
dirty brown cacoons resembling pine seeds (Fig.6). The pupa is brown, measures 1.5 (o 2 em long, enclosed ina cocoon,
half of which is pushed out anteriorly at the time of emergence (Fig.7). Adults measure a wingspan of 2.5-3 em with
forewing blackish with darker markings across, hind wing are dark brown with yellow markings on the margins and
centre (Fig.8). Abdomen black with five fine vellow bands across the dorsum making it more distinct (Fig.9).The
observations reveal that the I* radiata has migrated towards omamental plants grown in the urban areas too. This shifi in
the temporal/spatial variations can be attributed to climate change. This is the first report of the appreciable damage by I*
radiata to the ornamental fig plants from Delhi. It was however, reported as a minor and sporadic pest of fig from
Myanmar, $ri Lanka and some parts of India and a serious pest in the Punjab. It can be concluded that such migrations
and shift in the host plant can be used as indicators of climate change.
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Simwat,.G. 8. and Sidhu, A. 5.1974, Biology of the fig leaf-roller, Phycodes minar Moore (Glyphipteryeidae:
Lepidoptera). Indian Journal of Entemelogy, 36 (2): 149-50,
Meyrick, E. 1912-22. Lepidoptera: Heterocera - Glyphipterygidae. Genera Insectorum, Fasc. 164, pp.18.

Figs. 1. Eggs, 2. Larval feeding within leal, 3. Damage, 4 - 5, Larva, 6 — 7, Pupa, 8. Adult
in resting position 9. Habitus
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Checklist of genus Eublemma Hubner (Lepidoptera : Noctuidae)

Rajesh Kumar and Vishal Mittal
Network Praject an Insect Biosystematics
Division of Entomology, Indian Agricultural Research Institute, New Delhi 110012

The genus Lublemma was erected by Hilbner (1818) (Hampson, 1894) with one species Eublemma raspersa
from Europe. The genus was characterized by palpi upturned, and reaching just above vertex of head, the 3rd joint short:
antenna minutely ciliated in male; thorax and abdomen smoothly scaled; legs short, the tibiae moderately hairy.
Forewing with the apex somewhat produced and depressed; veins M1, RS from angle of cell; B2, R3, R4 stalked from
before the angle. Hindwing with veins Cula, Culb and M2, M3 from angle of cell, It was described under Family
Noctuidae with the characteristic feature of tympanum present on metathorax and subfamily Acontinae with the
following characters: eyes naked and without lashes; proboscis fully developed: tibiae without spines. Hindwing with
vein 5 slender, depressed at origin, the outer margin not produced at its termination. Almost all the species are of small
size and live amongst low herbage. Larvae usually with the four pairs of abdominal prolegs fully developed but
sometimes with but thiee or two pairs. The 298 species were recorded from the world over. Among these species only 30
species were described in India. In India, it had been reported in the states / union territories i.e. Andaman & Nicobar,

Assam, Bihar, Delhi, Himachal Pradesh, Jharkhand, Maharashtra, Meghalaya, Punjab, Tamil Nadu, Uttar Pradesh and
West Bengal (Fig. 1).

ahawe (Mo
pregance of
Eubiamma

Fig. 1 Distribution of species of Eublemema in India

These species were described by 62 lepidopterists from 1775 to 1989, The authors and described species in
brackets i.e. Berio (6), Bethune-Baker (7), Bienert (1), Bradley (1), Brandt (11), Butler (5), Bytinski-Salz & Brandt (2),
Candéze (1), Christoph (6), Culot (1), Distant (2), Draudt (2), Druce (1), Duponchel (1), Dyar (1), Eversmann (3),
Fabricius (3), Felder & Rogenhofer (4), Fletcher (2), Freyer (3), Gaede (5), Guenée (4), Hampson (92), Herrich-Schiffer
{4}, Holloway (2), Hitbner (5). Joannis (2}, Krilger (3). Le Cerf (1), Lederer (1), Lower (1), Lucas (1), Mabhille (2).
Meyrick (2). Milliére (13, Moore (6), Moschier (2), Oberthiir (1), Osthelder (1), Poole (2), Prout (1), Rambur(2), Rebel
(4). Rothschild (20), Saalmiiller (3), Schaus (2), Schiffermiiller (1), Snellen (2}, Staudinger (12), Strand (1), Swinhoe
(4), Turati (5}, Tumer (4), Viette (2), Walker (3), Wallengren (2), Warren (1), Warren & Rothschild (1), Wileman (1),
Wileman & West (2), Wiltshire (14)and Zemy (1). The most of the species were described by Hampson.
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The genus is a taxenomically and biologically diverse. On the biodiversity point of view it is a large group of
small to very small, but often robust. Usually, the larvae are semilooper with greatest diversity in the tropics, particularly
in open habitats and savanna. The genus Euflemma is economically important and taxonomically ill defined (Kitching,
1984). E. amabilis is predaceous and major insect pest of Indian lac insect Laccifer lacca (Pramanik and Choudhury,
1963; Bhattacharya et al,, 2006), thus harmful, but one is predator on Coccidae i.e. E. scitula thus beneficial. E. silicula
had reported major insect pest of pear] millet {Mittal et al., 2006) and E. olivaceareported as amoderate pest of egg plant
(Singh and Singh, 2002).
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Checklist of biodiversity of assassin bugs from north India (Hemiptera : Reduviidae)
Sucheta Khokhar

Division of Entomology, Indian Agricultural Research Institute, New Delhi 110012

Reduviidae is the largest family of predaceous terrestrial Heteroptera (Hemiptera), globally distributed and
comprised of 6250 species and subspecies under 913 generaand 25 subfamilies (Maldonado, 1990), Distant (1904,1910)
classified reduviid fauna, from the then British India including Myanmar and Sri Lanka, into 12 subfamilies containing
106 generaand 342 species. Since then several changes have taken place in the taxonomic status of several taxa. There is
an urgeni need to have a comprehensive and consolidated catalogue on Indian Reduviidae stating the distribution of the
species throughout the country. Recently, Ambrose (2006) has published a checklist of 14 subfamilics with 144 genera
and 464 species of Reduviidae from India. However, scrutiny of his document indicates that the majority of the enlisted
species are from different areas of South India and very few places are covered from North India, although, in this region
many species are existing in  different agroclimatic conditions. 1 am engaged with the collection and subsequent
taxonomic investigations of reduviid bugs from different states of this region for more than three decades. [ initiated the
taxonomic work in 1973, described and illustrated 24 species under six subfamilies from Haryana. Further, added 5
species and one subfamily to the list as well as 4 new species to the science viz., Acanthaspis hisarensis. A. maculatus , A,
niger and Sirthenea bharati (Sucheta and Chopra, 1988a,b;1989) The importance of male and female genitalia as tools
to trace the phylogeny of Reduviidae has also been established (Sucheta and Khokhar, 2003; 2004},

The efforts have been made w prepare a checklist of Morth Indian assassin bugs from seven major states .namely,
Delhi, Harvana, Himachal Pradesh, Jammu & Kashmir, Punjab, Utrakhand and Utar Pradesh (Table 1)

Table 1 Cheeklist of biodiversity of assasin bugs (Hemiptera : Reduviidae) from north India
States Biodiversity of Assassin bugs

Delhi I. Ectrichodiinae: Haematarrhophus nigrovielaceous (Reuter); ILEmesinae: Plojaria anak Distant; 111,
Harpactorinae: Corames spiniscutis Reuter, Coranus sp., C. wolffi Lethierry & Severin; Epidaus famulus
Stal; Lophocephala guerini Laporte; Rinmoceris lapidicola Samuel & Joseph; R marpinarus (Fabricius),
R . nysiiphagus Samuel & Joseph, Rhynocoris sp.; Syeanuy reclinais (Dohm); IV, Holoptilinae:
Holoptilus sp.. V. Peiratinae : Ectomocoris elegans (Fabricius); V1. Reduviinae: dcanthaspis flavipes
Stdl, A. rugulosa Stll; Redwvius delicatula Distant; VIL Salyavatinae: Lisarda anmulosa Stil (VIIL
Stenopodainag: Cawnus farinator Reuter; Pygolampis foeds Stil 1X. Triatominae: Triatoma
rubrafasciata (DeGeer); X, Tribelocephalinae: Tribelocephala indica Walker).

Haryana 1. Ectrichodiinae: Haematorrhaphus nigroviolaceous (Reuter); Scadra fuscicrus Stal, Scadra sp.; 11
Harpactorinae; Coranus spiniscutis Reuter; C. obscurus Kirby, Coranus sp., C.wolffi Lethierry & Severin,
Lophacephala guerini Laporte; Rhynocaris marginatus (Fabricius), Rhynocoris sp.; 111, Holoptilinae:
Holoptilus sp.; 1V, Peiratinae: Ectomocoris cordiger S18l; E. elegans (Fabricius), Lestomerus affinis
Serville: Peirates atromaculatus Sthl, P sanctus Fabricius; Phalantus sp.; Sirtheneo bharati Sucheta &
Chopra; V. Reduviinae: Acanthaspis flavipes Stil; A. hisarensis Sucheta & Chopra; A. maculatus Sucheta
& Chopra; A. niger Sucheta & Chopra; A. rugulosa Stil; Aecanthaspis sp.; Gerbelius ornatus Distant;
Redwviu knyvetti Distant; Reduvius sp., R. transnominalis Distant; VI, Salyavatinae: Lisarda annulosa
Stal ;VII1. Stenopodainae: Caunus farinator Reuter; Oncocephalus annulipes (S131); Oncocephalus sp.;
Pygolampis foeda Sthl; Sastrapada baercnspprungi (Sthl); Staccia sp.; Thodelmus falleni Stal; VIII.
Triatominae: Triatoma rubrafasciata (DeGeer); IX. Tribelocephalinae: Tribelocephala indica(Walker).

Himachal I Ectrichodiinae: Scadra annulipes Reuter; Filins melanopterus Stal; 11, Harpactorinae: Cora-

Pradesh nus spiniscutis Reuter; Endochus nigricornis St3l; Epidaws atrispinns;Distant; Ewagora plagiatus
{Burmeister); frantha armipes (Stal); Isyndus heros [Fabrluus], Polididus armarissimus Stal; Rohirbus
trochantericus Stil; Rhynocoris costalis (Stl), R marginatus (Fabricius); 111, Peiratinae: Ectomocoris
apimaculatus Distant, £ atrox (S131), E. cordiger $t31; Lestomerus affinis Serville; Peirates femoralis
Walker; P flavipes (Walker); IV. Reduviinae: Acanthaspis flavipes Stil, A fulvipes (Dallas); A.
quinguespinosa (Fabricius), Pasira perpusilla (Walker); V. Salyavatinae: Lisarda annulosa Stil; V1 .
Stenopodainae: Canthesancus helluo Stil.

JT&K L. Ectrichodiinee: Scadra annulipes Reuter; II. Harpactorinae: Endochus nigricornis StAl; Epidaus
atrispinns Distant; Rohirbus trochantericus Sthl; Rhynocoris costalis (Stal), R. marginatus (Fabricius); R
reuteri Distant; Sphedanolestes sp.; Sveanus collaris (Fabricius); . pyrrhomelas (Walker); 111, Peiratinae:
Peirates sp.; IV Reduviinae: Acanthaspis flavipes Stdl, A fulvipes (Dallas); V . Salyavatinae: Lisarda
annulosa Stal; V1. Stenopodainae: Canthesancus helluo Stal.

Punjab 1. Ectrichodiinae: Haemarorrhophus nigroviolaceous (Reuter); 1. Harpactori nae: Coranies spiniscutis
Reuter, C. walffi Lethierry & Severin; Lophocephala guerini Laporte; Riynocoris marginatus (Fabricius);
Rhyrnocoris sp 11l. Holoptilinae: Holoptilus sp. 1V. Peiratinae: Ectomocoris cordiger S, E. elegans
(Fabricius); V. Reduviinae; Acanthaspis flavipes Stil; V1. Salyavatinae: Lisarda anmulosa SALVIL
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Sienopodainae: Cawnus farinator Rewter; Pygolampis foeda Stil; Sastrapada baerenspprungi (Stal);
Thadelmus falleni Stal; VIIL Triatominae: Triatoma rubrofasciata(DeGeer); 1X. Tribelocephalinac;
Tribelocephaia indica (Walker).

LP L. Ectrichodiinae: Scadra annulipes Reuter; Scadra sp.; IL. Harpactorinae: Endochus migricornis Stal;
Epidaus arispinns Distant; Evagora plagiatus (Burmeister), lrantha armipes (Sta1); Isyndus heros
(Fabricius); Rohirbus trochantericus St3l; Rhynocoris costalis (Stal), R, marginaius (Fabricius), R renfery
Distant, Sphedanolestes funeralis Distant, S mendicus Stal; Sveanus collaris (Fabricius), S indagaior
StAl, 8 reclingrus (Dohrn); Veshius sanguinosus Stal: 111, Peiratinae: Caramiarus brevipennis (Serville);
Ectomecoris atrox (SWU1), E cordiger Stal; Lestomerus affinis Serville; Peirates atromactdaius S1il: P
femaraiis Walker, P flavipes (\ “lker); P sancius Fabricius; Peirates sp.; V. Reduviinae: Acanthaspis
favipes SAL; A fulvipes (Dalizs); A. rama Distant; V . Salyavatinac: Lisarda anmudosa Stil V1 .
Stenopodainac: Cantiresancus helluo St1; Oncocephalus annulipes (Stal).

A — — e ———— e T

Perusal of the data indicate that the maximum number of reduviid subfamilies (10)are represented from Delhi followed
by Haryana, Punjab and Utiar Pradesh with 9,9 and 8 subfamilies, respectively while Himachal Pradesh, Jammu &
Kashmir, and Uttra Khand, each with representatives of 6 subfamilies. The maximum number of genera (24) and
species (38) have been recorded from Haryana, followed by Uttrakhand(19&32), Himachal Pradesh (18&24), Delhi
{16822}, Uttar Pradesh (16&19), Punjab {14&17) and Jammu & Kashmir (11&15).The species of Harpactorinae are
more abundant in all the aforesaid states except Haryana where Reduviinae outnumber Harpactorinae.

There is every need to explore the biodiversity of Reduviidae more extensive!y in Lastern, Western India and
other unexplored areas of different Indian zones, so as to conserve and utilize these predatory bugs in IPM
programines by crop entomologists and growers,
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Observation on mites associated with gall on Cordia sp. in Delhi

Pratibha Menon and Sushila Joshi

Metwork Project on Insect Biosystematics
Division of Entomology, Indian Agricultural Research Institute, New Delhi 110012

Galls are the result of abnormal growth of plant cells in response to stimulus from causative agents like insects,
miles, nematodes, bacteria and fungi. These do not usually damage the plant, as they are pall inducers, although some
may change plant architecture and physiology. Also these provide food and shelter to the insects or mites lodged inside
them. Some galls are also used commercially for extracting resins and tannic acids used for dyeing, tanning, making
permanent ink and astringents. Though insect galls are most common, eriophyids or gall-mites make a variety of plant
galls with characteristic size, shape and colour. The structure varics from plant to plant ranging from sinall finger-like
outgrowths, pocket-shaped galls to leaf-erineums. Each species of eriophyid mite has a particular association with its
host plant, and their feeding activities are concentrated on the plant's fleshy tissues. The galls serve as special sites that
mites develop to provide protection for their brood and to supply themselves with additional food made available
through the extra tissues in the gall. Some of the commonly infested plants belong to families Rosaceae, Asteraceae,
Salicaceae, Fagaceae and Boraginaceae.

Of these, several instances of mite-induced galls have been reported [rom Cordia sp. (Boraginaceas ). Cordiais
a moderate-sized deciduous tree found in tropical and subtropical regions. The plant has great economic valuc in terms
of providing fodder, cattle feed, timber, fruit and medicine. Some of the eriophyids reported on Cordia sp. are deerta
cordiae, 4. neocordiae, A. boraginae, A. dichatomae, A. gallae, A. pobuzii, Aculpdes sp. unknown, Calepitrimerus
cordiae, Neodichopelmus cordiae, Paraphyioptella arnaudi, P secunda, Tegolophus cordis and Tegonorus
cardicvagrans, (Chakrabarti and Pandit,1997; Flechtmann and Etienne, 2001; Gupta, 1985, Huang, 1996; Wilson,
19707.A similar mite-induced erineum galls were observed on Cordia sp. at IARI, New Delhi during 2008. The galls
were seen as white patches of no particular shape, mostly on the under surface of lealP with corresponding dimpling of its
dorsal surface. The patches eventually became reddish brown as the erineum matured (Fig, 1-3). Periodic inspection of
infected leaves revealed presence of eriophyids and occasional instances of predatory phytoseiids and tarsonemids.
Taxonomic studies on the eriophyids revealed the presence of Aceria sp. The phyvtoseiid was identified as fovoseny
( Phvtoseins) intermeding and the tarsonemid as Tarsonenmis sp.

Fig3 bronzed erineum

Fig.2 lf:f with erineum

The zalls and gall-inducers were recorded throughout the year and it was found that their population fluctuated
with season. Although galls were present during January, the mites became apparent with fading winter (mid February),
gradually increasing with the onset of summer (March-April). This was followed by a recess during hot summer season
(mid May-June), and rainy season (July-September), showing a resurgence in early winter (October-mid November).
The phytoseiids were observed throughout the year, though their population dwindled during rainy season. Tarsonemids
showed no specific seasonal occurrence pattern and were seen in negligible numbers. The eriophyids and tarsonemids
were seen mostly hidden deep amongst the hairy outgrowths in the erineum. Phylosciids were found actively probing
inside the erineum for predation and egg laying. Though the erineum patches became very evident and widespread when
eriophyids' population was high, no damage to the overall health of the tree was observed. It was interesting to note that
the erineum mites thrived best during mild winter conditions, when they were also found as vagrants on leaf in close
vicinity to their erineum. As the temperature rose, the erineum bronzed, the hairy outgrowths becoming more brittle, less
supple and dry. During this season very few eriophyids were seen only towards the core of the erineum. The population
staggered back during pre-monsoons but again showed a dip in the rainy season, probably owing to mites being washed
away by rains. Thus weather cenditions play a vital role in the sustenance of mites. As is evident, the population
dynamics of eriophyids showed variation with fluctuation in climatic conditions. However. these mites were able to
maintain themselves through adverse conditions, showing adaptability to withstand climatic changes by initiating gall
formation for food and shelter. lence, eriophyid mites can be taken as good example for Darwin's theory of natural
selection. Their capacity to induce galls on host plant to tide over unfavorable conditions exhibit their flexibility to adapt
to nature's vagagies confimming sustenance rainy season, probably owing to mites being washed away by rains. Thus
weather conditions play a vital role in the sustenance of mites. As is evident, the population dynamics of eriophyids
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showed variation with fluctuation in climatic conditions. However, these mites were able to mainiain themselves

through adverse conditions, showing adaptability to withstand climatic changes by initiating pall formation for food and

shelter. Hence, eriophyid mites can be taken as good example for Darwin's theory of natural selection. Their capacity to

induce galls on host plant to tide over unfavorable conditions exhibit their flexibility to adapt to nature's vagaries
confirming sustenance,
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Record of male of invasive eucalyptus gall wasp Leptocybe invasa Fisher & Lasalle
(Hymenoptera: Eulophidae) and gall biology

Mir. Samim Akhtar and Nitisha V. Patankar
MNetwork Project on Insect Biosystematics
Division of Entomology, Indian Agricultural Research Institute, New Delhi 110012

In India, species and clones of eucalyptus have commercial acceptability, being grown for various purposes, as a
major source of pulp for paper industries, timber and firewood, Eucalyptus with its 300 species is one of the fastest growing
trees and many specics attain greater heights. 1t occupies nearly & million ha and has a potential productivity of around 5 tons of
biomass/ ha'yr on an average, The gall wasp Leptocybe invasa Fisher & La Salle (Eulophidae: Hymenopiera) is a regular
invasive and serious pest of eucalyptus affecting seedlings in the nursery and young plantations (Mendel er af., 2004). Its
infestation causes major injury to young foliage by inducing a typical bump shaped gall, mainly on growing shoots resulting in
growth reduction and deformation of leaves and shoots. Details about the outbreak of this pest have been reported recently for
the first time from India. The extensive studies on this pest had revealed its potential to spread faster and inflict serious damage
to eucalyptus plantations all over India. Intensive and extensive surveys have already shown that it has spread as a serious pest at
several locations in Madhya Pradesh, Uttar Pradesh, Rajasthan and Delhi(A khtar ef af, 2008), In spite of its invasive nature and
economic importance, its taxonomy, biology and occurrence of male have not been studied in detail in India. So far the
description of its female only from Israel and a male from Turkey are available, With the aim of filling this gap, laboratory and
field investigations have been carried out.

As far as gall development is concerned the oviposition scars on both sides of the midrib, particularly on tender leaves
is the first stage. This stage is characterized by a small change in the morphology of the attacked tissue, the oviposition scar
becomes bigger and the section of the midrib that carries the eggs often gets discolored from green to pink. Second stage is
characterized by development of the typical bump shape and the galls reach their maximum size of about 2.7 + 0.5 mm wide.
The third stage is characterized by the fading of the green calour on the surface (hat tends to change to pink while retaining its
typical gloss. Fourth stage is characterized by the loss of glossiness of the gall surface, with colour changes to light or dark red.
Fifth and final stage is characterized by emergence holes of the wasps where the colour changes to light brown on the leafand
red on the stem. Gall collected from Aligarh (Uttar Pradesh) and Pusa {Delhi) showed variation in size; size of gall in stem,
midrib and petiole (+SD) was 0.32£0.26 cm (44%), 2.50+1,47 cm (22%) and 1.0940.58 cm (76%) in Aligarh and 0.10+0.14 cm
{15%), 0.52+0.57 cm (5%) and 0.54% 0.62 cm (34%) in New Delhi, respectively. The feeding by the adult under laboratory
conditions when evaluated indicated that survival distribution of adult wasps differed significantly, Wasps fed with haney +
water solution liad the longest mean life span (+5D) (6.73£0.33 d), followed by sugar + water (5.70+0.45 d), water (2.73 £0.44
d). fresh young foliage (2.17+0.43d) and no food (2,03 £0.43 d) (Table 1).

Table | Survival pattern of Leptocybeinvasa on different food sources

T Survival (No.) I"Day 29 Day 3 Day 4"Day 5" Day 6" Day 7 Day % Day 9" Day
Fouwd source
Mo food 10,00 933 1.00 000 000 0.00 0,00 0.00 0,00
Sugar + waler 10,00 1000 1000 1000  R.67 6.67 1.67 0.00 0.00
Water 1000 1000 633 1.00 (.00 0,00 0.00 0.00 0.00
Honey + water 10,00 1000 1000 1000 933 7.67 533 367 1.33
Fresh young foliage 1000 1000 167 000 000 0.00 0.00 0.00 0.00

Male: Sex ratio 1 male: 140 female. Length 0.8-1.2 mm. Similar to female except for the following: Head and
mesosoma blue to distinet metallic green shine; metasoma brown with slight metallic tinge dorsally, leg pale yellow exceptmid,
hind coxa and claws with brownish black, Fore coxa 1.25x of length of mid coxa, | 6% as long as broad, Hind coxa 1.67x of mid
coxa and 1.33x of fore coxa; antenna with scape yellow, darkened dorsally at apex; pedicellus yellow, darkened dorsally on its
hase, funicle and club yellow. Wing hyaline, veins brownish. Head 1.20x as broad as high, about twice as wide as long. Antenna
with scape 2.87x as long as broad; pedicellus 2x as long as broad, 0.92x of anelli plus F1; flagellum filiform 1.50x of club; F1
about 1.14% of its width, 0.89x of length of F2, distinctly transverse, F2 0 F4 subequal in length, each nearly quadrate; club
1.22x longer than 3 plus F4, about 2.20x as long as broad, with C1 1.28x of C2, C2 slightly longer than C3, setae long: funicular
segments with some additional long sctac and 2-3 linear sensillae; club with one row of long setae on each of C1 and C2, and two
rows on C3. Forewing without post marginal vein, area between stigmal vein and costal margin almost bare, apical margin with
short ciliae.

The occurrence of these wasps in different parts of the world indicates the invasiveness of the species with quick
adaptations. The parthenogenetic reproduction and absence of natural enemies enable its quick spread and it has been observed
that it can survive under wide range of climate. Research towards natural enemics and effect of climatic change on this invasive
pestare required to be done.
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Studies on the biology of bruchids Callosobruchus chinensis

R. K. Pandey and P.V. Dawere
Department of Entomology, N.D. University of Agriculture and Technology, Kumarganj, Faizabad

The insects causing damage to stored pulses are pulse beetle (Callosobruchus chinensis L.), Khapra beetle
(Trogoderma gramarium Everts ), lesser grain borer (Rhizopertha dominica Feb.). Among these pulse beetle is most
important as it infests pigeonpea both in ficld and storage. The bruchids are most degraded stored grain pest, causing loss
ofnearly 0.21 million tones, costing 6.85 million rupees. The bruchids (Callosobruchus chinensis L..) breeds exclusive Iy
on variety of pulses having a very short life span with high degree of reproductive potential. The pest developed during
storage and detected only when adult beetles comes out from sceds. Although, this insect remains active throughout the
year but its infestation is maximum from July to September causing 40-50 % loss. The present investigation was carried
out in Entomology Laboratory of Seed Technology section of Narendra Dev University of Agriculture {Kumarganj)
Faizabad during 2006-2008.

Mating of insect was observed in tail to tail position. Lasted for on an average 7.3 minutes. The average pre-
oviposition, oviposition, post oviposition periods were 6.8 (hrs.), 6.3 and 3.98 days respectively. Single female lays on
an average 83.6 eggs. The larval and pupal periods were 15,15 & 7.43 days respectively. The average longevity of male
& female beetle were 7.79 & 6.77 days respectively. The sex ratio of male and female was worked out and it was from to
be 1:1.22, Female bears serrate type of antenna and male bears pectinate type (Table 1). The average size of head capsule
of adult was 1.321, length of antennae was 3,261 mm. The average length of prothoracic, mesothoracic, metathoracic,
legs was 3.064, 4.017 & 4.514 mm respectively. The length & width of fore wing was 3.402 & 1.485 mm respectively
and hind wing was 7.56 & 333 mm respectively. The average length of male & female was 3.235 & 3.576 mm,
respectively. 1000 number of adult beetles of C. chinensis were collected from in fested grains at seed processing plant of
N.D. University of Faizabad and released in the plastic jar of 5 kg capacity containing 2 kg fumigated grains of
pigeonpea. Then mouth of jar was covered with muslin cloth and tied with rubber band. The female lays eggs either on
maturing pods in field or on seeds in godowns. A female lays around 50-100 eggs. These hatch in 4-5 days. The grub
bores into grain immediately after hatching. It moults four times and completely develops in two to three weeks, then
transforms into the pupa. The adults normally emerge in four days but in winter it may take up to 28 days. Complete cycle
from cgg to adult takes around 25-30 days in summer and 50-60 days in winter. The adult normally survive for 10 days.
Seventocight generations were recorded in a vear.

Table | Mating duration, pre-oviposition, post oviposition periods and fecundity of €, Chinensis

Mating Preoviposition Oviposition Fecundity pSich
Generation  Year duration . ) (cag/ oviposition
{Min.) period (hours)  period (days) . lnméfle} period {days)
I 2006  Range  6.00-5.00 5.1-8.15 3-7 65-90 3.1-5.01
June  Mean 7.3 6.81 6.3 83.60 398
T 2006  Range  5.00-8.00 5.14-8.15 5-7 65-92 3.5-5.00
July  Mean 6,900 662 6.5 81.90 4,2

In case of morphometric study of the first instar larva, the size of head capsule varied from 0.513 10 0.567 mm,
widih varied from 1.026 to 1.134 mm and length varied from 1.755 @0 1,134 mm, respectively with an average of 0.534,
1.061 and |.825 mm. In case of second instar larva head capsule varied from 0,621 10 0.675 mm, width varied from 1.323
to 1.485 mm and length varied from 2.646 to 2.70 mm, respectively with an average of 0.658, 1.387 and 2,686 mm. In
casc of third instar larva size of head capsule varied from 0.765 to 0,813 mm, width varied from 1836 to 1,890 mm and
length varied from 3.645 to 3.780 mm, respectively with an average of 0.789, 1.582 and 3.731 mm. In case of fourth
instar larva the size of head capsule varied from 0.864 to 0.918 mm, width varied from 2.403 to 2.484 mm and length
varied from 4.725 10 4.860 mm, respectively with an average of 0.893, 2.446 and 4.795 mm. The width of pupae varied
from 4.05 t0 4.08 mm with an average 4,059 mm and length varied from 5.32 to 5.40 mm with an average of 5.348 mm.
The width of male varied from 2.565 to 2.70 mm with an average of 2.648 mm and length of male varied from 3.186 1o
3.294 mm with an average of 3.234 mm. The width of female varied from 2.808 to 2.889% mm with an average ol 2.84(
mm and length of female varied from 3.56 10 3.60 mm with an average of 3,576 mm.

The length ofantennae ranges from 2.97 to 3 .45 mm with an average of 3.26 mm. The length of prothoracic legs
varied from 2.997 to 3.132 mm, mesothoracic leg varied from 4.482 to 4.536 mm and metathoracic legs varied from
4.482 to 4.536 mm, respectively with an average of 3.064, 4.017 and 4 514 mm. The length of fore wing varied from
3.075 to 3.483 mm and width varied from 1.385 to 1.585 mm, respectively with an average of 3,402 to 1.485 mm. The
length of hind wing varied from 7.425 w0 7.696 mm and width varied from 2.295 10 3.376 mim, respectively with an
average of 7.56 and 3.32 mm. The length of eggs varied from 0.706 to 0.891 mm and width varied from 0.985 10 1.215
mm respectively with an average of 0.785 and 1,088 mm.
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Molecular identification of Bracon hebetor Say (H ymenoptera: Braconidae)
a bhiocontrol agent in cotton erop

Asha Thomas and V.G, Malathit

Division of Entomology, 'Division of Pathology, Indian Agricultural Research Instilute, New Delhi 110012

The family Araconfdae comprises of parasiteid species of many major pests of agriculture in both field and storage.
These play a major role as important biocontrel agents in cotton against many lepidopteron pests. For effective and successful
biological control authentic identifications are essential. [dentification of many braconids is complicated by physiological and
morphological differences over species and populations, Te simplify these complexities DNA based approaches have heen
proposed leading to genetic or DNA fingerprinting. Sequence comparison of the [TS region is widely used in taxonomy and
molecular phylogeny because it is casy to amplify cven from small quantities of DMA and has high degree of variation even
hetween closely related species. It has tvpically been useful for mulecular systematics at the apecics level and within the
species (Atanas and Nazar, 1999). This approach has been used for moiccular characterization of Lepidoprera, flymenoptera
and Flemiptera (Sitva ef af, 1999}, George o al., (2002, studied reproductive isolation and genatic variation belween two
strains of Bracon hebefor using mitochondrial markers. There are no studies on the populations of Sracon febetor Sav
available in lndia. The results abtained using ribosomal DNA markers and the detail of the study s presented herein,

i, hebetor collected from the cotlon {ields of Indian Agricultural Research Institute, New Delhi were subjectad to
malecular characterisation. The DA from single individual was iselated using DMA easy Tissue Kit (Cuiagen). The internal
transcribed spacers (1TS) were amplified by PCR using the primers, 1T5a and IT Sd. Amplification parameters werg,
denaturation at $4°C for 2 min in the first cycle, and 1min for subsequent cycles, primer annealing was al 55°C for 1 min, and
primer extension at 72°C for 10 min, Amplification products were separated by electrophoresis in 8% polvacrylamide, non
denaturing gel, stained with ethidium bromide and viewed under UV transilluminator, The size estimates of the amplicons
were done by comparison with a molecular weight marker {Fig, 1), The primers [T5a and 1TSd amplified the entire internal
transcribed spacer regions. (1197hp length) 18s ribosomal RNA gene, ITS1, 585 Ribosomal RNA gene, 1TS2 and 285
ribosomal RMA gene.

e 5

Fig.1 Gel electrophoresis of PCR amplicons ohitgined with PCR primers, I'TSa and 1T5d
(TCCGTAGGTCGAACCTGCGE and TCCTCCGOTTATTGATATGC respectively). Lanes A-F is amplicons from
DN A extracied from different isolates of Bracon hebetor Say collected from cotton field. | kb ladder used as molecular
weizht marks

PCR product lipated with PGEMT easy vector and transtormed into the Eschevichia coli cells, Selected clones were
sequenced in an awomatic sequencer and sequences were aligned and analysed in DLAST. Multiple nucleotide alignment of
ITS region of different isolates of the Bracen hebefor showed less percemage identity with olher fraconidae and the
nucleviide sequence eblained was deposited in GeneBank under Accession Mo, EF491261, The 1TS sequence ol [ive
Braconids species, Perivtenns siygicus, Dasysutilia paeaplata, Peristems pallipes, Peristenns digonendis helonging o
different pecgraphical situations available inthe GeneBank were co mpaced,

Multiple sequence alignments were performed using CLUSTALW to clucidate the phylogenetic ielationships. There
is ronsiderably less conscovation in the populations among the dilferent peographizal location ohserved in silico analysis. It
can be concluded that ribosoma! DMNA markers can be used as a simple and potent tool for molecular and phyiezenclic study,
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Insect pest scenario of Jatropha curcas at Raipur, Chhattisgarh

Usha Baraiha, Jaya Laxmi Ganguli and R.N. Ganguli
Department of Entomology, College of Agriculture,
Indira Gandhi Agricultural University, Raipur, Chhattisgarh

Studies conducted on Jatrapha curcas at Raipur, Chhattisgarh, during 2008 revealed four insect pests of which
three are major. These are blue bug, Chrysocoris purpurens (Westwood), webber, Pempelia morosalis (Saalmuller), and
coccids (unidentified); however, thrips, Retithrips syriacus was a minor pest. Some natural enemies like Chrysopa,
Chrysoperla carnea, coccinellid, Mireaspis vineta, mantids, Mantis religiosa, and spider, Oxyopes lineatipes were also
observed. (Table 1). C. purpureus attacked mainly the fruits, both nymphs and adults suck the sap of fruits, due to which
the colour changed from green to yellow; in case of severe infestation the fruits turned brown. The infestation adversel y
affected the quality of seed and oil and ultimately reduced the fruit and oil vield.

The larvae of webber, P2 morosalis caused damage to the leaves, inflorescence, fruits and apical stem by makin I
webs afong with excreta, causing economic damage. It also fed on the inflorescence inhibiting flower and fruit set and in
later stages bore into capsules, which leads to loss of fruit and oil. The nymphs and adults of coccids suck the plant sap
from the leaves and young shoots leading to yellowing, browning and curling, affecting the growth. It also secretes
honey dew on which sooty mould develops. Thrips, causes discoloration and white speckles. Four species of natural
enemies were recorded.  Chrysopa, C. carnea was recorded as a predator feeding on soft bodiel insects, the red
coccinellid Mireaspis vineta, was observed feeding on soft bodied insects such as coccids, spider, Qxyopes lineatipes

preys upon moths and play an important role by killing 2-3 moths and mantid, M. religiosa as a predator feeding various
insects,

Table I Insect pests and natural enemies on Jatropha curcas

SN Mame of insect pest Status Target Period of peak
activity
1 Blue bug, Chrysocoris purpurens  Major Fruits October 2 fortnight
2 Webber, Pempelia morosalis Major Inflorescence, leaves and apical — October 2™ fortnight
stem
3 Coccids (unidentified) Major Leaves and young shoots September 1” fortight
4 Thrips, Retithrips syriacus Major Leaves Navember2™ fortnight
Matural Encmies
1 Chrysopa, Chrysoperla carnea Predator  Soft bodied insects September2™ fortnight
2 Red Coccinella, Mireaspis vineta  Predator  Soft bodied insects September | fortnight
3 Preying mantis, Mantis religiosa ~ Predator  Many species of insects September I forinight
4 Spider, Chyvopes lineatipes Predator  Lepidopterous insccts September 1™ fortnight
REFERENCES

Soman, Divya, Ganguli, Jayalaxmi and Ganguli, R.N. 2006. Pest succession in Jatropha curcas under mulli-tier
agroforestry system in Chhattisgath. Proceedings Wational conference on role of soil and water
conservation in rural employment (RS WCKE-2006), 19-2 | September 2006, IGKV, Raipur pp. 56-57.

Soman, Divya, Ganguli, Javalaxmi and Ganguli, R.N. 2006. Biodiversity of insect pests of multitier agroforestry
system. Proceeding National conference forest biodiversity resources, exploitation, Conservation and
management. 21-22 March 2006 Madurai Kamaraj University, Madurai. pp. 113-114.
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Population dynamics and diversity of myrmicine ants associated with rice

Naresh M. Meshram' and Debjani Dey
Division of Entomology, Indian Agricultural Research Institute, New Delhi 110012
!College of Post Graduate Studies, CAU, Barapani, Meghalaya

Ants have a major influence on other organisms in many tropical habitats (Carrol and Risch, 1983). Studying
the ant community can also help us understand an important component of any ecosystem. The myrmicines are most
common and found everywhere in large numbers. The population dynamics and diversity of mymmicine ants associated
with the rice agroccosystem, was studied for two successive crop seasons, viz., 2006-2008 at the farm of Indian
Agricultural Research Institute, New Delhi. Baiting was used for collecting the ground dwelling ants. Baits were laid on
the bunds in the field, the baits consisted of a yellow plastic sticker of 10cm x 10cm size coated with sugar solution.
Twenty baits were placed randomly for a period of about 90 minutes and were observed at intervals of 30 minutes. The
specimens removed from the traps were sorted, counted, identified to species level and data on abundance recorded.

The population fluctuation data of different Myrmicinae collected by baiting were subjected to correlation
analysis vis-d-vis various weather parameters like rainfall, maximum and minimum temperature, sunshine hours and
relative humidity. (Fig.1). The data were also used to calculate the standard biodiversity indices like Shanon-weiner
diversity index (H), Simpson Yule diversity index (b), Berger-Parker dominant index (d), species richness (s) and
evenness (E) to ascertain the species richness, composition, relative abundance and evenness of myrmicine ants. For
both the crop seasons of 2006 and 2007, the diversity of myrmicine ants comprised of four different species, viz.,
Pheidole indica, Monomorium scabriceps, Meranoplus bicolor and Monomorium indicum. The analysis of the
population data for P indica and M. scabriceps showed correlation to be insignificant with all the weather parameters
(Table 1). The population of M. bicolor showed significant correlation with rainfall (= 0.48) while it was insignificant
with maximum temperature and minimum temperature, sunshine hours and relative humidity (Table 1). Mornomorium
indicum population showed significant correlation with minimum temperature (r = 0.49) but was rainfall (r=-0.13),
maximum temperature {r= -0.17), sunshine hour (r=-0.02) and relative humidity (r=0.029) did not affect it in any way
(Table 1). Species richness fluctuated between 2 and 4 throughout the sampling peried. The Shannon-Wiener index
fluctuated between 0,15 and 0.54 coinciding with the 43" and 29" standard week during the first season while it was 0.10
and 0,56 during 40th and 25" standard week respectively during second season. The range of dominance indices,
Simpson-Yule ([)) varied from 1.23 and 3.14 coinciding with 43" and 29" standard week in first season, while in the
second, values varied from 1.33 to 3.43. Berger-Parker index was between 0.44 and 0.89 during the first season and 0.38
and (.93 during the second season; evenness varied from 0,48 to 0.91 in first season while it was 0.35 and 0.93 in the crop
second season.

REFERENCE

Carroll, C. R.and Risch. S.J. 1983, Tropical annual cropping systems: ant ecology. Environmental Management,T:51-
37

Table 1 Correlation coefficient (r) fordifferent species ofants in the rice agroecosystem

S.N.  Name of Species Hainfall Temp. Max  Temp. Min. _5.5. R.H.

| Pheidole indica 0.065 - 0.002 0.247 -0.124 0.053

2 Monomaorium -{.158 -0.30 0.177 0.311 0.029
scabriceps

3 Meranoplus bicolor  0.478* 0.358 0.401 - 0.240 0.03

d Monomarium 0.149 =0.173 0.493* - 0.025 -0.029
indicum

* significant
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Fig. 1 Population fluctuation of myrmicine species
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Record of elaterid Agrypnus fuscipes (Fabricius) predator on white grubs of
Holotrichia rustica (Burm.)

Nitin Kulkarni and Sanjay Paunikar
Forest Entomology Division, Tropical Forest Research Institute, Jabalpur 482021 Madhya Pradesh

White grubs, amongst other pests of the forestry and agricultural crops, are considered the most serious { Yadav
and Sharma, 1995; Kulkarni er al., 2007). The serious incidence of the white erub complex { Holorrichia rustica, H,
mucida and Schizonycha ruficollis) on teak seedlings in the Ramdongari Forest Nursery of Forest Development
Corporation of Maharashtra, Nagpur (Kulkarni ef al., 2006) prompts continuous chemical treatments of the nursery
beds. The paper reports elaterid grubs of Agrypnus fuscipes predating the white grub complex,

Fredatory grubs of 4. fuscipes were first accidently collected from the affected teak nursery beds. Later
collections were made by random surveys and digging the pits sized 1m x Im in beds with maximum wilting, The
collected prubs were reared in plastic containers, fed daily with white grubs of #. rustica. To evaluate predatory
potential, the single grub of A. fuscipes was kept in plastic container half filled with moistened soil and maintained in
B.O.D. setat 27=1 "C. The counted number of white grubs were released daily. The live while grubs in the container were

counted after every 24 hrs. The arrangement was replicated 5 times daily consumption of white grubs was calculated and
analyred,

The record of 4. fuscipes grubs is an indicator of its association with white grubs of 1. rustica. A. fuscipes had
been reported as predator of white grubs earlier by Beesan {1941). There are no reports available particularly on their
feeding potential. Present study indicates its potential with per day cansumption ranging from & to 17- 1" instar with
mean consumption of 11,04+ 0.85, 4 to 12- 2™ and 3" instar with mean consumption of 7.53+0.95 and 2 to 8 mature prubs
with mean consumption 4.05+0.26 (Fig. 1).

This is the first record of occurrence and experimental evidence of feeding potential. The results indicate that if
the species is mass-multiplied for planned biological control could prove successfil component of the Integrated Pest
Mandgement (IPM) against the white grubs.

ixt bvaiar 2nd & Trd inutar Msturs grube |

Fig. | Predatory potential of mature grub of A. fuscipes under laboratory conditions

REFERENCES

Beeson, C.F.C. 1941. The Ecology and Control of the Forest Insects of India and Neighbonring Countries, Vasant Press,
Dehradun India. 1006pp.

Kulkarni, N. 2006. Management of Insect Pests of Faresi Nurseries in central India, Final Project Report, Indian
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Schizanveha ruficollis on seedlings of teak (Tectona grandis Linn, £.), Insect Science, 14:411-418.
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Records of Apanteles spp. (Braconidae: Microgastrinae) from Chhattisgarh

Mohd. Yousuf and Puja Ray
Forest Entomology Division, Tropical Forest Research Institute, Jahalpur 482021

Braconidae is the most diverse and largest hymenopteran family, comprising approximately 40,000 species,
divided into 45 subfamilies. Apanteles is the most familiar genus of Braconidae, under subfamily Microgastrinae. Most
ofits species are solitary endoparasitoids of lepidopterous pests, and characterized by thick-set, small, black appearance,
reduced wing venation and 18-segmented antennae. 66 species were reported from India, of which 15 species are

recorded from Chhattisgarh (Table 1).

Tahle | Apanteles spp. from Chhattisgarh

&N, Apanteles spp. Host-range Distribution Material Examined
(Recorded by earlier workers)  (New distribution)
1 A il Hedera rervn & Manila, Jova, Sumatra & Indin.  Bastar (Ghora gaon) | F,
L prlverulentols, Karnwtaka (Bangalore, Mandya).  19.viii, 2007
v S A arnipoda Adgrotig  sp, Novewga  diffuse,  Austmaling Toiwon &  Indiac  Durg  {(Agan) | M,
Fypsippla robusia, Periges copencis Uirakhand  (Dehra Dun) & 17w 2007
& Spockypiera mairin. Rihar (Pusza)
i A husrhiancne Commapterys bambsoe India: Bihar (Pusa) Koren (Baikumthpur) 1 F,
2550 2007
4 A eaem Unknonwn India; Bihar (Puga) Kawardha (Ponri} 1 F |
B, 22 x1 2006
5 A confee™ [ era Bilineq lava Diamtewara 1Gea|hm] 1 F,
8 e, 2007
[ A Ravipes Awaiacto alhaetrigo, Ausiralia, PakistanTaiwan &  BHastar (Ghora gaon) | F
Argpria sictieraspeis, India: Bihar (Pusal, Delhs, Tamil  19wiii. 2007,
Chife parteliuy, Chide inflscatelius,  Nadu (Coimbatore &
Chites rupipsressaliv, Chite  Gudiyattam}; Karnataka
Turrtichoensienlix, il cowreflus,  (Bangalore) .
Coveyra  cophalomica, [Hacrisig
:'l‘b.l'k,lkd. Dicrraver Wethrraier, ]'ﬂ.lw:rrd.'r
indhcwy,  Sewantio ipferens, Sresamia
LR, Spodupierg  mesri,
Frvprenryzer incernifuy &
Trpoeryzu nivella,
7. A, kyblacas Hybliva puves & Jova & Indin:  Utterakhond — Bastar (Glore gaon) 3 M M
# Bloich of Momgumic pinnai {Dehra Dum) 190 2007, Maohnsamund
{Seetla Naka) | F 1 i 2007,
Raipur (kendri} 2MM & 2 F
F. Ex Pawrgamiz pimmor lenl
Bloich 22 v 2007,
8 A jivensis® Parnard conjuncia Java Durg [Yaparall F;
20002007, Haipur (Cheri
Khen) | M, 145 2006
@ A lamprovemue™ Lamprosemu dicmenalls Malaysa Bagar (Dahi Konga) 1 F.
19viin 2067
10, A, mochaerali Aprarern basimotali, Digpheema Indin:  Bihar  (Pusa), Kerala Kowardha (Bameira) | F,
bicolor,  Glyphodes  conclusalis,  (Milumburk, M P {Hoshangabad, 17 vii 2007,
Hybfoew puera & Gwiectong Rahat gaon, Seoni); Maharashtra
e e, [Thana) Kamotaka (Mysorel
Urtarakhand (Dehra Dun), U
[Sabamanpur)
1. A platyedrae® Platyedra passypoelle & Decodorchis Fiji Durg (Sikosa) | F,
hoferogrammn 26,2006
12 A significan® Linknown 5ni Lanka Raipur  (Kendri) | M,
15 . 2066,
15 A. rachardioe Eublemma  amabilis, Holoocers  India;  Jhaikhand  {Ranchi), Bastar (Ghors paon) 2 M M,
pulverca & Loceifer lucea L Mtarakhand ¢ Dichra Dur) 19 vij, 247, Dhamiari
(Dhamtariy 3 F F 23 x0. 2006,
Raipur  (Kendri) | M,
15 x. 2000
14 A, rapreshenae Srawromis ofrermus & Selepar colis 3ri LankaTaiwan; Java & India.  Ruynand paon (Somni} | F
Jharkhard (Ranchi), Earnataka 16 wi 2008
{Bangalore & Mysore)
1% A riraehalae * Tiracholo plagaia & Fnproctis sp.# 51 Lanka Basiar  iMemwadad | M
24.%i 2006, Dantevwara
[Kamd} | F, 20 vaii 2607,

Bastar (Ghora gson 2 M A 3
FF, 19.vii 2007 Ex larvae of

Luprachiz sp.

* - Female, M- Male, First record from India, # Mew host record
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Lepidoptera diversity of Andaman and Nicobar Islands

Kailash Chandra
Central Regional Station, Zoological Survey of India, Jabalpur 482 002, Madhya Pradesh

The Andaman and Nicobar Islands comprised of an arcuate chain of more than 500 islands, islets and rocks
spreading in more than 1100 km in Bay of Bengal. These islands cover an area of 8239 sq. km. and a coast line of 1962
km. The islands have undulating terrain and intervening valley mostly covered with dense tropical rain forests. These
islands have more than 86% of the land under forest cover and 35% of the area is allotted to tribal reserves.

Table 1 Number of species in different families of Lepidoptera

Suborder No.of No.of Als NIs Elzse Endemic
Family (Genera Species where
RHOPALOCERA
Papilionidae 6 22 15 11 [ &
Pieridae 12 29 18 17 13 16
Danaidae T 27 I 19 12 15
Satyridae 5 13 7 7 3 1]
Amathusiidae 2 2 2 - - 2
Riodinidaz 1 | 1 - -- 1
Nymphalidac 26 5l 36 20 16 35
Lycaenidne 39 B6 59 38 40 46
Hesperiidae 24 43 38 14 29 15
HETEROCERA
Gracillaridae 3 3 3 - 3 -
Immidae 1 | | - [ -
Cosmopterygidae | 1 1 - -- 1
Momphidae 2 2 2 - 2 --
Orecophoridae 1 1 1 - 1 -
Xyloryctidae 1 | 1 = 1 -
Gelechiidae 5 6 6 -- 6 -
Cossidae 3 5 4 1 4 |
Lypaenidae 5 6 5 6 -
Limacodidae T 7 7 - 5 2
Psychidac 2 2 2z - 1 1
Tortricidae 10 10 10 - 10 -
Phyllocnistidae 1 1 1 - 1 -
Pyralidae 92 165 142 54 162 3
Pterophoridae 2 2 2 - 2 --
Lasiocampidae (i (i 3 I 6 --
Satumiidae 5 7 i) - 1 6
Bombycidae 3 3 3 - 3 --
Callidulidae ) 2 2 - 2 -
Geometridae 55 T0 67 12 a7 3
Epiplemidae 1 3 2 1 3 1
Uraniidae 5 (] 5 1 ] |
Sphingidae 19 33 32 10 30 4
Lymantridae 8 16 16 - 15 1
Notodontidae 3 T T - 6 1
Agaristidae 2 2 2 - 2 -
Hypsidae 3 7 7 - 6 1
Amatidae 4 7 7 - 3 4
Arctiidae 21 49 42 17 36 13
Moctuidae 127 183 160 18 176 6
Drepanidae 2 2 1 1 2 -
Grand Total 529 396 720 168 690 206
32
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This archipelago supports a unigue biodiversity due to their geographical position, tropical climate and
isolation from Indian subcontinent. These islands with 0.25% of the geographical area of India harbour about 4.2% of all
known species of insects (Chandra, 2000). While carving out the detailed study on insect diversity by the Zoological
Survey of India, Kolkata and Port Blair station, 896 species belonging to 529 genera under 39 families were reported
from Andaman and Nicobar Islands (Table 1). Of these 750 species are recorded from Andaman Islands and 268 species
are known from Nicobar [slands and 206 species are endemic.

It has been observed that inspite of the rich wealth of tropical forests on these islands, insects are poorly
investipated. During last one decade, more than 500 species of different insect orders are recorded for the first time from
these islands and several new species indicating the scope of discovery.

REFERENCES

Chandra, K. 2000. Insect Biodiversity in Andaman and Nicobar Islands, ENVIS, Newsletter, Z.5.1., 6: 7-8.

Chandra K., and Kumar, §. 1992 Moths (Heterocera: Lepidoptera) of Andaman and Nicobar Islands. Journal of the
Andamarn Science Association, 8(2): 138-1435.
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Status of mealy bug Phenacoccus solenopsis Tinsley at
Faridkot, Punjab and its management

1.8, Brar, Satnam Singh, G.S. Aulakh, Suneet Pandher and Gursandeep Singh
Punjab Agricultural University, Regional Station, Faridkot 151 203 Punjab

The cotton belt of Punjab was seriously threatened by Phenacoccus solenopsis (Homoptera: Pesudococeidae)
covering larger areas and causing huge losses in 2007-08 (Dutt, 2007). The same pest has emerged as serious threat to the
cotten cultivation in Pakistan also during 20035 (Abbas er af, 2005). The studies were conducted in twenty villages
(Tehna, Chahal, Chaina, Kiriwali, Chack Kalyan, Fiddekalan, Baja Khana, Sirewala, Fiddekhurd, Dhimanwali,
Khuwarwala, Wanderjathana, Machaki Malsinghwala, Jalalaniana, Warradherakha, Khara, Arayanwala Kalan,
Bhurjamasta, Sadhuwala, Doad) of Faridket district of Punjab state during the cotton season (2008) at PAU, Regional
Station, Faridkot. Two cotton fields, at least one acre size were selected per village to collect the data on incidence, and
time to time interventions made by the farmers for managing the pest were also taken into consideration. One hundred
plants were selected randomly at weekly intervals to record the data by using the four scale grading method i.e. 0 (no
mealy bug incidence), 1 (mealy bug scattered on the whale plant), 2 (one twig fully loaded with mealy bug), 3 (two or
more than two twigs fully loaded with mealy bug), and 4 whole plant fully loaded with mealy bug.

Intensive surveys were carried out to educate the farmers about the effective management of the mealy bug, The
per cent infested plants and the intensity was calculated. The important management practices were eradication of the
weed such as congress grass, Lantana, Trianthema monogyna, Calotrapis gigantean, Bathu and common grass, burial of
the infested weed in the soil and not to dispose it in the water source such as canal, regular monitoring of the field, spot
treatment of the infested plants with recommended insecticides in rotation, washing of the implements to avoid
dispersal. This programme had a great impact on the mealy bug incidence as compared to the previous vear, A total of
34,400 cotton plants were observed from the 40 fields with per cent of infested plants were 8 06 per cent and the intensity
of the infested plants was only 1.07 per cent . The total number of the plants that reached the 4" grade of infestation was
only 37. The village wisc data of incidence reveal the lowest per cent of the infested plants at village Fiddekhurd and
maximum at Bhurjamasta (Table 1). However the intensity of the infested plants remained between 0.73 and 1.44. lt was
observed that besides all these practices adopted the rains also had great impact on the population which was initially
high and lowered with the initiation of the rains. The impact of the various management practices and the rains on the
population has been studied.

Table I Status of mealy bug in different villages of Faridkot

Infested Intensity h:‘:hﬂr Infested Intensity Nmm“r
Yillage plants of infested Village plants of infested
- grade & rade
(%) planis plaiy (%a) plants _ plants
Tehna 5.20 1.04 [ Khuwarwala 328 1.0 i
Chakval 5.09 1.0 0 ‘Wanderjathana 30 1.0:0
ok Machaki i
Chaina 17.45 1.24 0 Malsinghwala 7.50 1.17 0
Kiriwali 16,94 1.24 0 Jalalanijana 7.50 1.17 0
Chack Kalvan 5,40 1.09 2 ‘Warradherakha 4.83 | .00 0
Fiddekalan 271 0,88 1] Khara .22 1.0 0
Baja K.hana 16.68 1.44 25 Arayanwala Kalan 18.96 1.4 1
Sirewala 1.32 0.97 I Bhurjamasta 18.31 1.0 O
Fiddekhurd 1.94 0.95 0 Sadhuwala 119 0.33 8
Dhimanwali 2.36 L 0.90 0 Doad 313 0.75% 0
REFERENCES

Abbas, G., Arif, M.J. and Saeed, 5. 2005. Systematic status of new species of genus Phenacoccus Cockerell
(Pseudococcidae), a serious pest of cotton Gossypium hirsutum L. in Pakistan. Pakistan Entomology, 27: §3-
B4,

Dutt, U. 2007. Mealy bug infestation in Punjab: Bt cotton falls flat. Environment News Service, 21 August, 2007
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Study on biology of mealy bug, Phenacoccus solenopsis Tinsley on cotton in Punjab

A.K. Dhawan and Sarika Saini
Department of Entomology, Punjab Agricultural University, Ludhiana

Biology of cotton mealy bug, Phenacoccus solenopsis Tinsley was studied on cotton. The pest was observed to
be viviparous with three nymphal instars preceding the adult stage. In case of male, after second instar cocoon is formed,
this is composed of cottony white wax and male exhibit a radical change during their life cycle and changed to wasp like
flying adult. The tip of the abdomen of adult female was protruded with long setae. Various body appendages were
measured  Lifecycle ranged from 27-38 days including adult longevity in warmer conditions. The lifecycle of male
varies from 16-23 days, The fecundity varies from 270- 340 young ones/female.

The mealy bug, P. solenopsis Tinsley is a pest of omamental and fruit trees world wide and it is known to be
cryptic in nature. It was deseribed originally from the U.5. in 1898 and subsequently reported in Central America, the
Caribbean and Ecuador on different ornamental plants. In the USA, F. solenopsis was first time reported on cotton
(Fuchs et al, 1991}, I solenopsis was recorded on Solanum muricatym in Chile and on tomato in Brazil. This mealy bug
has been found previously on a relatively wide variety of host plants including species of economically important
families such as Cucurbitaceae and Fabaceae as well as Solanaceae, This mealy bug is very similar in appearance to F,
solani Ferris and P defecrus Ferris, In 2005, a new species Phenacoceus gossypiphilious Stanley severely infected the
cotton crop in the cotton growing provinces of Pakistan (Abbas ef al., 2005). During 2006, in Punjab, P. solenopsis
appeared on cotton crop in some pockets of Ferozepur (Abohar), Muktsar (Malout) and Bathinda (Sangat) districts.
Subsequently, mealy bug also spread to Ferozepur, Bathinda and Muktsar districts during 2007, and caused 30 to 40%
loss to cotlon vield (Dhawan ef af., 2007). This is a first record of mealy bug P solenopsis infesting cotton crop in Punjab,
On cotton, there were reports of the pink mealybug Maconellicoceus hirsurtus (Green) in Punjab (Dhawan er al. |, 1980).
The purpose of this study is o describe this species which has not been reported in India on cotton before, while this
rescarch is however, part of wider study of mealy bug types in the particular ecological zone of Punjab. Each
developmental stage was mounted on slide. Body length and width, length of prothoracic, mesothoracic and
metathoracic legs, and antennae length and no of segments were taken. P solenopsis adults and nymphs were collected
from fields of cotton belt and reared on potted cotton plants in cage house at entomological farm of PAU, Ludhiana. The
adult female was individually reared on cotton leave to obtain the first instar nymphs, leaves were put on agar medium in
a plastic petri dish to prevent desiccation and maintained under laboratory conditions.

Mewly hatched nymphs (<24hrs) coming out from ovisac were individually placed on a cotton leaf on the agar
medium in a dish, for life cycle observations. Ecdysis of nymphs was observed to determine the instar durations (stadia),
After adult emergence, pre-oviposition and ovipositional period, and fertility was monitored. Offspring were counted
and removed daily and the cotton leaf and agar medium were changed after every three days. Means and standard error
werecaleulated. Foreach 10 observations were taken and all measurements arein mm.

Eggs are pale yellow oval very minute varying from 0.34 to 0.40 (X=0.3720.03) in length and width from 0.16 to 0.20
(X=0.17£0.02)n=10.

1" instar is oblong, yvellow devoid of mealy scale and hence conspicuously yellowish, body length range from 0.71 to
0.75 (X=0.7320.01) and width from 0.43 to 0.49 (X=0.47+0.03). The head has a pair of 6-7 segmented filiform antenna
having a length of 0.19 10 0.21 {(X=0.2040.01). The mesothoracic pair being the longest with an average length 0of0.34 to
0.39 (X=0.36+0.02), prothoracic and metathoracic legs range 0.28 to 031 (X=029+001) and 020 to 0.25
(X=0.210.01), respectively. Two caudal filaments are present at the tip of abdomen.

2" instar oblong, pale yellow, body lacked mealy waxy secretions, The body length between 1.0to 1.5 (X=1,340.29). its
body width between 0.51 to 0.55 (X=0.53+0.02). Two eyes are very clear at this stage, conspicuous like red spot. The
head has a pair of 6-7 segmented antennae and antennal length between 0.26 to 0.28 (X=0.27+0.01). The thorax had 3
pairs of legs with mesothoracic legs being the longest i.e. with a range of 0.39 to 0.41 (X=0.40+£0.01), prothoracic and
metathoracic legs length range varies 0.30 to 0.40 (X=0.36+0.04) and 0.27 to 0.30mm (X=0.29+0.01) n=10,
respectively. The tip of abdomen is protruded and has two caudal filaments.

3" instar can be distinguished by a white fluffy waxy coating which begins to form over the dorsal surface, except for a
slightly darker stripe on dorsal side. Body is dark yellow and oblong. The body length between 2.1 t0 2.6 (X=2.420.20),
while the body width range between 1.1 to 1.3 (X=1.2+0.10). The antenna is straight, filiform and 7 to 8 segmented,
pointing forward with amean length of 0.43+0.05 and range between 0.37 to 0.49, mouth conspicuous. The thorax had 3
pairs of legs i.e. prothoracic, mesothoracic and metathoracic with the length 0.31 to 0.45 (X=0.4510,13), 0.54 t0 0.69
(X=.6220.07)and 0.29100.31 (X=0.30+0.01), respectively.

Prepupal instar of male pale vellow, elongate, covered with white fluffy covering, characterized by i1s sluggishness.
The body length between 2.2 10 2.9 (X=2.7+0.29), while the body width between 1.0to 1.3 (X= 1.17+0.12). The antenna
straight, filiform and 9 segmented. The male nymph formed a cocoon prior to third cocoon composed of cottony
whitewax, and about 1mm long.

Adult female oblong, oblong, light to dark yellow, and wingless, yellowish body is largely obscured by the powdery
white wax with which the mealy bug covers itself, except slightly darker stripes on dorsal side. 18 pairs of short waxy
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filaments exist around the body, pair present at the posterior end somewhat longest. Adult female has body length
ranging between 4.1 t0 4.7 (X=4.4+0.24) and the body width between 2.8 10 3.0 (X=2.920.1), The head also has a pair of
9 segmented filiform antenna having a length from 0.49 to 0.54 (X=0.51+0.02). The thorax and abdomen form the
largest part of the body. The mesothoracic pairs being the longest with an average length of 1.7 to 2,0 (X=1.8+0.13);
prothroacic and metathoracic legs 1.3 to 1.6 (X=1.41:0.13)and 1.2to 1.3 long (X=1,3£0.05).

Adult male smaller than the female and has pale brown coloration. Body delicate elongated and their body length varies
from 0.99 to 1.1 (X=1.0+0.01) and the body width 0.25 to 0.26 (X =0.25+0.01). The head also has one pair of &
segmented antenna having a length ranging between 0.75 to 0.77 (X=0.76+0.1). Male has a one pair of mesothoracic
wingsand its length varies from 1.0to 1.2 (X=1.120.06) and the wing expanse varies from 0.43 10 0.45 (X=0.4420.01).
Life cycle Adult female has five life stages-egg, first instar (crawler), second instar {nymph), third instar (nymph) and
adult; and adult male has five stages-egg, first instar (crawler), second instar (nymph), third instar {Pre-pupal and
cocoon) and adult. Details of these stages are provided in Table 1 and 2. Eggs hatched to crawlers in the ovisacs, there
were no variations in first instar of male and female. 3" instar of female can be distinguished by white Waxy covering on
the entire body and appearance of short waxy filaments at the peripheral region of the body.

Prepupa and cocoon In case of male, after second instar it starts forming cocoon and male exhibit a radical change,
changing from wingless ovoid nymph to wasp like flying adult. This stage of male lasted for 6-8 (7.0£1.0) days.
Akintola and Ande (2008) reported the adult recovered from fields were female and the total number of days from egg to
adult (longevity) was 37 days. In present study also the life cycle of adult female varies from 27-38 (32.4+4.4) days and
adult male 16-23 (20.5+2.9) days. The morphological variations observed were suspected to be due to some
morphological ecological reasons. The second instar male nymphs at the end of this stage migrated to congregate in a
shady place and each secreted a small, loose mass of cottony fibers cocoon instead of puparium like other mealy bugs,
namely Planococcoides bengalensis and Planococeus lilacinus (Mukhopadhyay and Ghose, 1999). Weather conditions
like temperature, minimum R.H. and rainfall showed positive effect on the insect biology and their incidence in field.
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Table 1 Development period of different instars of P. solenopsis

Stage Development period of different instars in days (Mean+5D) )
Egg I instar Il instar 1T instar Adult Tatal
longevity
Female L.4+0.5 4.6+1.1 4.8+1.1 6.220.9 14.8+1.6 324244
(1-2) {4-6) (4-6) (5-T) (13-17) {27-38)
Male 1.4+0.5 4.3%1.1 4.710.6 7.0£1.0 1.6:£0.5 205429
(1-2) i4-6) i4-5) (6-8) (1-2) (16-23)
Table 2 Mean fecundity of adult female
Stage Duration in day({MeandSD)
Pre-owipnsitional 44404
(3-5)
Ovipasitional Peried 8.2+0.8
(8-9)
Post ovipositional Period 2606
(2-3)
Mo of young ones/female 308.6426.25
270-340
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Mealy bug (Phenacoccus solenopsis) - a new threat to cotton production
in Marathwada region of Maharashtra

B. B. Bhosle, B.V. Bhede, N.R. Patange and D.D. Patait
Department of Entomology, Marathwada Agricultural University, Parbhani 431 402 Maharashtra

Mealy bug (Phenacoccus solenopsis Tinsley) on cotton had emerged as a new threat to cotton production in
India. The farmers are sufTering huge losses in yield and quality of cotton crop due to attack of various insect pests and
diseases and this has further added to their damage. It is yellowish green, oval in shape, somewhat rounded in lateral
view, legs red, body covered by thin, white mealy wax with dark dorso-medial bare spots on inter segmental areas of
thorax and abdomen forming one pair of dark longitudinal line on dorsum, ovisac ventral with lateral wax filaments,

Aroving survey was carried out in major cotton districts { Parbhani, Manded, Hingoli, Jalna and Aurangabad) of
Marathwada region of Maharashtra during 2007-08 crop season to observe the severity of the infestation, Observations
were recorded on 10 plants from each field. The observations on number of mealy bugs per 2.5 cm apical shoot, per cent
infested plants, per cent infested leaves and per cent infested bolls were recorded. The grading of infested plants was
done in 0 - 4 scale ('0" for no mealy bug infestation, 'l° for 1-10 mealy bugs scattered on plant, '2' for one branch infested,
3" for two or more branches infested and 'd" for whole plant infested. )

The results revealed that the mean number of mealy bug / 2.5 cm apical shoot ranged from 8.88 to 20.41 %
(Table 1), In Parbhani district, the number was highest (20,41 %). The percentage of infested plants was highest in
Parbhani (52.08 %) and lowest in Hingoli district (11.14 %). The infested leaves ranged from 11,37 to 49.95 %. The
severity of infested bolls ranged from 10.10 to 35.77 %. The highest grade of infested plants was recorded in Parbhani

{2.74), followed by Jalna {2.39), Aurangabad (2.03), Nanded (1.86) and Hingeli (1.12). Survey revealed that the
incidence was severe all over in Marathwada and it may prove as a major biotic constraint in ensuing vears. Dhawan

{1980) reported 58-73 % reduction in seed cotton yields due to pink hibiscus mealy bug. JThala and Bharpoda (2008) had
also reported 50% reduction in vields in Gujarat during 2006 due to severe mealy bug infestation.

Table | Mealy bugincidence on Bt cotton in districts of Marathwada (2007-08)

Village No. of No. of No. of Grading of  No. of
mealyhugs plants leaves infested holls
per 2.5 em infested infested planis infested

apical shoot (%) (Vo) (%a)

Parbhani 20.41 52.08 49.95 274 sn

Nanded 17.80 49.07 25.14 .86 2594

Hingoli 8.88 11.14 11.37 1.12 1010

Jalna 18.22 32.63 37.62 239 25.99

_Aurangabad 13.9 29.99 27.18 203 0 2239
REFERENCES
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Mealybug Phenacoccus solenopsis Tinsley an emerging pest
of bidi tobaceo in Gujarat

N.A. Bhatt, D. B. Jayani and A.D. Patel
Tobacco projects, Anand Agricultural University, Anand 388110 Gujarat

The production of bidi (Nicotiana tabacum L.) and chewing (Nicotiana rustica 1.) tobacco is largely
concentrated in middle Gujarat. Tobacco being a long duration crop, it passes through various biotic stresses like insect
pests causing quantitative and qualitative damage. Recently, tobacco has been also found to be attacked by mealy bug,
Phengcoccus solengpsis. Tinsley; a major species occurring on cotton in middle Gujarat (Jhala er af, 2008). It has short
to medium sized waxy filaments around the body; two dark stripes on either sides of middle “ridge” of the body and
absence of long tail. P, selenopsis being a polyphagous pest, feeds on number of cash crops, ernamental crops, medicinal
plants, vegetable crops and others. It harbors throughout the year on weed hosts and spread after preferred host crop
appear in field. Ant distributes crawlers within field. In tobacco, at initial stage mealy bug attach themselves to
underneath of lower leaves and suck the cell sap. Under severe infestation pest is found on all parts of plant and even on
parasitic weed broomrape (Urobanche cernua). The infested leaves show sickly appearance, dry out before maturity and
quality of leaf also is deteriorated. An experiment was carricd out at Tobacco Research Farm AAU Anand during 2007-
08. Treatments were replicated thrice under Randomized Block Design. Three leaves of five plants were randomly
selected and tagged from each plot. The number of mealy bugs was recorded before and 3, 7, 14 days after insecticide
application, The data obtained were statistically analysed and presented in Table |,

These data indicate that there was uniform population of pest prior to insecticide application. All insecticidal
treatments has significantly reduced the population (49.15% 1o 89.41%) over control. Amongst the treatments methomy|
0.8% (6.1 / leaf) was found significantly superior and at par with profenophos 0.1% (6.7 / leaf) and carbaryl 0.2% (6.8 /
leaf); these findings are in agreement with Jhala ef af. {2008)on cotton.

Table 1 Bioefficacy of various insecticides against mealy bug, Phenaccocus solenopsis infesting tobacco

Treatment MNo. of mealy bug/leaf Percent  Yield
Before Spray after indicated days Pooled reduction (kg'ha)
spray 3 ] 14 over
control
Carbaryi (0.2 %) 552 1312 3.8 347 6.8 BY.19 2454°
Profenophos (0.1 %) 524" 10.7" 738 21° 6.7 88.36 2465°
Trizophos (0.01 %) 516" 1367 8.5% B4® 10.2° §2.20 2396 °
Methomyl (0.08 %) 55.2° 103° 50" 327 6.1° 89.41 2500 °
Methyl-O-dematone 49.2° 34.2° 299" 219" 287" 50.17 2080 °
(0.05 %)
Phenthoate (0.1 %) 487" 292 19.6 17.0 219° 61,98 222°
Phosphamidon (0.05 %)  53.2° 3080 308° 234" 285" 50,52 2249 "
Chlorpyriphos (0.05 %) 50.1* 26.0° 16.0° 17.0% 19,7+ 65.80 2199*
Acephate (0.075 %) 53,00 35,50 2758 25.0° 293¢ 49,13 1987*
Imidaclopride (0.005 %)  54.6°  26.2°" 109° 1357 169" 70.65 2199 °
Control 53.9° 58.6° 58.5° 55.6" 57.6° . 1863 *
Mean - 26.2 19.8 17.4 .
S.Em. 7.1 2.4 0.8 1.3 1.1 - 159
CV % 23.5 15.6 6.8 13.2 12.3 2 122

Note : Means with the letter (s) in comman are not significant by DMRT at 5% level of significance.

REFERENCE
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Impact of weather factors on cotton mealy bug, Phenacoccus solenopsis Tinsley

P. Jeyakumar, R.K. Tanwar, Jasveer Singh'; Satnam Singh®, Amar Singh, A. Dhandapani,
S. Sathyakumar, J.S. Brar and O.M. Bambawale
National Centre for Integrated Pest Management, New Delhi 110012
'Central Integrated Pest Management Centre, Jalandhar
*Punjab Agricultural University, Regional Station, Faridkot

The wide scale commercialization of Bt cotton led to a change in pest scenario, which resulted in the emergence
of minar pests into a major one. Mealy bug (Phenacoccus solenopsis) is one such pest, after introduction of Bt varieties
it was observed during 2002 and became serious in 2006-07 in Gujarat (Jhala and Bharpoda, 2008) and then in Punjab in
traces during 2006 and as epidemic during 2007 season. The minimum estimated loss caused is about Rs. |39 crores to
cotton growers of Punjab during kharif 2007 (Anon., 2008a). The information on different factors leading to their
populations build up and dispersal in India is very limited. Keeping this in view the present investigation was carried out
to study the impact of weather factors on dispersal of mealy bug in cotton in Punjab.

An intensive surveillance was carried out in 32 cotton-growing villages in Faridkot district of Punjab from June
to September 2008. In each village two fixed fields and two random fields were selected for weekly surveillance. In the
selected fields 100 plants were selected at random for observations and which was expressed as per cent incidence, Tn
the same fields 10 plants were selected at random, in which the mealy bug grade was worked out using the following
scale,

Mealy bug grade (0 -4):
0 Mo mealy bug
1 Scattered appearance of few mealy bugs on the plant
2 Severe incidence of mealy bug on any one branch of the plant
3 Severe incidence of mealy bug on more than one branch or half portion of the plant
4 Severe incidence of mealy bug on the whole plant

The average grade was expressed as mealy bug intensity. The weekly weather parameters were collected from
the observatory of Punjab Agricultural University, Regional Station, Faridkot. The correlation analysis indicated that
both maximum as well as minimum temperature are negatively correlated with incidence (%2) and intensity (grade).
Relative humidity (morning and evening) shows a positive correlation; correlation of moming RH with incidence was
low (0.23 0.42) compared to that of evening RH (0.51 0.60) (Table 1). The same trend was observed with that of
intensity. In Pakistan the increase in incidence of mealy bug is positively correlated with the increase in humidity
(Anon., 2008h), The negative correlation with that of rainfall was found to be for higher incidence (-0.43 to -0.49) than
that of intensity (<0.37 to -0.38), The 103.8 mm rainfall received during 32" Standard Meteorological Week (SMW)
might have decreased the infestation in the later part of the crop season, It appeared that high rainfall had washed away
all the small crawlers. Moreover the high rainfall has favoured the growth of entomopathogens, and it was con firmed by
the samples collected from Bhatinda (Punjab) of October / November, 2008. It is evident that though humidity favours
the multiplication, but the intense rainfall adversely affects the spread and reduces the intensity.

Table | Correlation coefficient of mealy bug incidence and intensity with weather parameters

Weather Mealy bug incidence (%5) Mealy bug intensity (Grade)
Fixed Random Average Fixed Random Average
Max. Temp.(°C) -0.71 -0.76 0,77 =91 -0.88 (.90
Min. Temp.(*C) -01.51 -0.67 -0.62 -.83 -0.84 -0.85
Morn. RH (%) 023 0.42 0.38 (.66 .65 (.66
Even. RH (%) 0.51 0.58 0.60 0.73 0.68 0.70
Rainfall (mm) -0.49 -0.43 -0.44 -38 -0.37 -0.38
REFERENCES
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Population dynamics of mango fruit fly, Bactrocera spp. (Tephritidae: Diptera)
in West Bengal

8.K. Sahoo, S.Jha' and S.K. Roy
Pulses and Oilseeds Research Station, Berhampore- 742101, Murshidahad, West Bengal
'Deptt. of Agril. Entomology, B.C.K.V., Mohanpur, Nadia, West Bengal

Fruit flies are found in almost all mango growing areas of the world (Singh, 1991), The common species
reported on mango include Queensland fruit fly Bactrocera tryomi, B. zonata, Oriental fruit fly B. dorsalis, B.
neobumeralis, B, jarvisi, and B. fravenfeldi (Umeya and Hirao, 1975). The damage caused by fruit fly ranged from 30-
15% as reported by Mohyuddin and Mahmood (19932).

The population dynamics of mango fruit fly in relation to change in weather condition was investigated at
Malda district of West Bengal. Population was recorded by using methyl eugenol trap; trap was prepared by using a
plastic jar and a couple of funnels in such a way that the fruit fly can enter in the trap but cannot escape. Three drops
(0.042 ml) of methyl eugenol was dropped on the sponge in a small glass petridish placed inside the plastic jar. The traps
were under the tree with a rope, keeping 30-meter distance. Observation for number of fruit flies trapped was recorded at
fortnightly interval and weather data were correlated.

Population build up in 2004 started from February (i.e., 5.33 fruit flies trapped) and then its population was
found in an increasing manner upto the month of June. From July upto December its population declined (ie., 72.33 to
0.00 fruit flies) with little fluctuation (Table 1). The maximum number trapped during June (i ., 383.33) and minimum
was obsarved during Decembe to January. Maximum number of fruit flies was trapped during May 2005 (i e., 104).
population then declined. No t-uit fly was found during November January. Among all the weather parameters and
periodicity, heat sum pertaining to previous fortnight showed maximum correlation (r = 0.69%*) (Table 2). While,
studying across weather parameic: and periodicity, weather parameters other than DV were almost positively and
significantly correlated. Multiple linear regression equation showed that population variability to the extent of 47% can
be explained by the selected significant weather parameters. Mohyuddin and Mahmood (1993) reported that mango
fruits are attacked in central Punjab in July with a maximum in August.

Table 1 Incidence of fruit fly in Malda and weather parameters (2004-2005).

Month of sheervation  Number of fruit fly Trap Temperature (°C § Relative humidity (%) Rainfall
(v}
2004 2005 2004 2005
1004 2005 Tmas. Tmin. Tmax. Tmin RH-1 RH-Il _RH-I RO-II_ 2004 2008
January ] 0 208 102 228 107 98 & o 58 M7 147
4071} {0.71)e
February 533 12.33 k4 131 275 142 96 a3 al 47 6 37
{2.38)gh {349
March 1267 3567 3BOOIBYT M 190 924 49 93 0 46 47
(5. 700 (5.98)c
April T2.00 T0.33 By 217 NI e 89 57 9 53 484 219
(84T (84000
May 23747 104.00 SR M2 339 236 RO 52 a0 57 504 914
{15.430b (10.19)a
June 38333 44.33 s 217 359 9 09N T3 w0 60 33T Sl4
{19.36) (667
July 72.33 46.00 L ¥. 258 320 259 95 79 3 76 3562 TIRY
(B.36)c (6. 70%
August 1267 19.00 25 22 26 WE M 76 o 2072 240
(4. 77)de (4.400d
Septembrer 11.33 1167 3y 253 334 259 85 L 92 175 144
(3.42)kfg {1.48)d
Uetober 19.00 15.00 299 219 185 225 9§ el % Bl 513 1618
(4.29def (3.87d
Movember B.00 1 282 162 276  1al 95 53 922 T4 0 0
(2 84)fg (0.71)e
Diecember o o 253 1B6 250 K23 98 59 By 5l i} 0

___(D71)k {071 e

SEm=04011 SEm=041%
“Figures in the parentheses are the souare root iransfonmed values: Farnighely dam are poobed s i presested bere 43 monthly. bleans with e same alphabeis are sisistically a1 par by
DMRT
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Tahle 2 Correlation between incidence and weather parameters

Meteorological Bored Shoot/sapling
parameter Annual Seasonal
Fortnight W WEBF Fortnight PW WBP

Rainfall 0.48* 0.76* 0.18 0.20 0.45 0.03

Tmax (.43 0.45* 0.35 0.63* 0.57* 0.62*

Tmin 0.47* 0.48% 0440 0.66¢ 0.64% 0.63*

Taverage 0.47* 0.49* 043 0.68* 0.63* 0.68*

DT 0.474 0.49% 042+ 0.67* 0.62* 0.68*

NT 0.48* 0.49¢ 0.44* 0.68* 0.64% 0.68*

DV -0.29 -0.15 0,32 -0.13 -0.17 -0.19

Heat Sum 0.48* -0.06 043 0.69* -0.10 0.68*
REFERENCES
Mohyuddin, A. I. and Mahmood, R. 1993. Integrated control of mango pests in Pakistan. Acta Horticulture, 341 :467-
Singh, G_4 41339 1. Loss assessment, ecology and management of mango fruit fly, Dacus sp. Acta Horticulturae, 291:425-

436.

Umeya, K. and Hirao, J. 1975. Attraction of Jack fruit fly, Dacus umbrosus F. (Diptera; Tephritidae) and lace wing,
Chrysopa sp. (Neuropiera: Chrysopidae) to lure traps baited and methyl cugenol and cue-lure in the Phillipines.
Applied Entomology and Zoology, 10: 60-62.
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Incidence of mealybug, Phenacoccus solenopsis Tinsley and its parasitoids on cotton

D.G.M. Saroja, Y.G. Prasad and Sreenath Dixit
Central Research Institute for Dryland Agriculture, Santoshnagar, Hyderabad 500059 Andhra Pradesh

Severe incidence of the mealybug Phenococcus solenapsis (Pseudococcidae: Hemiptera) was first reported on
cotton from Punjab (Dhawan, 2007). Subsequently it has been reported across cotton growing belts of north and central
India. A drastic change in the pesticide usage pattern brought about by the introduction of Bt cotton is believed to be one
of the reasons for severe outbreak of mealybug. There is no information available on the status of P solenopsis on cotton
in Andhra Pradesh. Hence field surveys were undertaken to assess the severity in the Warangal district of Andhra
Pradesh.

In the project villages of CRIDA, a total of 18 intensive cotton-cultivating villages in the Shayampet mandal
were selected, covering 36 farmers during the four months period from August to November 2008. The incidence was
recorded on 100 plants per acre sampled diagonally across the field. Samples along with host material were collected
from each village kept in one liter plastic jars by closing the mouth of the jar with cotton (Kora) cloth and observed for the
emcrgence of parasitoids. Parasitized cocoons identified by reddish brown colour were held separately in glass vials
with cotton plugs and observed for emergence.

Though sporadic ificidence was noticed during the second fortnight of August 2008, heavy infestations was
observed only during the second week of October and continued till the end of November. In § out of 18 villages
surveyed, the percentage of plants infested during October last week was in the range of 21 and 61 (Table 1). There were
nosignificant differences in the incidence between Btand non-Bt cotton cultivars, Natural parasitoids on P solenopsisin
the field were identified by the presence of reddish brown cocoons of Aenasius sp. (Hymenoptera: Encyrtidae), a solitary
endoparasitoid. Minute adults (< 0.4 mm in size) of another hymenopteran species (yet to be identified) emerged from
the mummified bodies. Percent parasitization by both the above parasitoids was in the range of 8 to 26. However, the
dominant parasitoid was the encyrtid. Mealybug assumed pest status during the 2008 kharif as the infestation was
moderate to severe across 18 villages sampled in the Warangal district, The survey reports for the first time the extent of
natural field parasitization in Andhra Pradesh. It is hoped that the information on the natural regulation of the pest which
is likely to keep itunder check will lead to less reliance on pesticide application.

Table 1 Incidence of cotton mealybug in Warangal district (October 2008)

SMo.  Village % plant infestation
1 Pragathisingaram 44,8
2 Koppula 30.9
3 Nizampalli 386
! Gangireni Gudem 61.0
5 Thaharapur 359
6 Shayampet 23.5
7 Pathipaka 3.8
8 Hussainpalli 31
9 Jogampalli 289
10 Katrapalli 41.1
11 Moarjahanpalli 339
12 Rajupalli 3.2
13 Sadanpalli 36.5
14 Meredupalli KL
15 Appaiahpalli 35.0
I Gollapally 28.0
17 Vasanthapur 36.5
18 Jaffergudem 21.0
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Incidence and management of Scirtothrips dorsalis Hood and Empoasca [flavescens F.
- sucking pcsts of tea in North Bengal

Somnath Roy, Ananda Mukhopadhyay and G. Gurusubramanian’
Department of Zoology, University of North Bengal, Darjeeling 734 430, West Bengal
‘Department of Zoology, Mizoram Central University, Aizawl 796 009, Mizoram

One of the most important beverages and commercial crops covering an areaof 4.35 lakh hectares of plantation
in India is tea. Twenty three percent of this foliage crop is produced annually from MNorth Bengal (Roy ef al., 2008a).
Climate change, deforestation and over reliance of chemical pesticides during last five decades are supposed to have a
significant impact on incidence and abundance of pest scenario (Rahman ef al., 2007; Roy et al., 2008b). The thrips
(Scirtothrips dorsalis Hood) and the green fly (Empoasca flavescens F.), which were previously considered as minor
pests or occasionally as serious in particular localized areas of tea plantations, are now established as serious and regular
pests in tea plantations of North Bengal, Therefore, our study was focused on the influence of the weather factors on
incidence and abundance of tea thrips and green flies in the foot hill region of North Bengal with possibility of their
integrated management. The population incidence study in correlation with weather parameters (temperature, rainfall,
RH and sunshine) was conducted between 2005 and 2007 in the terai plantation in and around the Morth Bengal
University campus, Darjeeling, using pruned section of TV clone. Direct count methed was adopted using 30 young
shoots. The green fly was counted on lower surface of the first 5 leaves, and nym phs and adults of thrips were sampled
from first 3 leaves and the bud. The trend suggested that thrips and green flies were abundant throughout the year in the
North Bengal tea plantations. Population abundance was highest,, 6.3-10.37 thrips/shoot in the months of April to June,
and 4.34-10.1 for green flies/shoot from March to May ; during December to March, it was lowest (1.40-5.40
thrips/shoot and 1.07-3.15 green flies/shoot) respectively (Fig. 1). Thus, the buildup of population for both the pests was
highest during the flushing season. In a period of continuous three seasons (2005-2007), population peaks generally
occurred during April- May for thrips and March-May and September for green flies, Within the first and third Mushing
periods, conspicuous high population (6.3-3.39 thrips per shoot and 4.34-10.1 green flies per shoot) could be seen, This
provides an indication that at least during first formight of February and March monitoring the population in the range of
|.§7-2.07 insects/shoot on any of the sampled tea bushes should be viewed critically for deciding upon the necessary
insecticidal control (Fig. 1). Seasonal incidence of both the sucking pests revealed that the outbreaks were frequent,
regular and followed a patchy distribution across aregion. In such cases a farm level monitoring/ forccast strategy should
be appropriate.

Various correlation analyses made for thrips and jassids population with the various abiotic factors (Table 1)
indicated that population abundance of thrips and jassids was influenced by maximum and minimum temperature, rain
fall. sun shine hours and RH afternoon hours (and not forenoon RH). Therfore, population growth was largely
dependant of weather factors. In spite of these, other additional factors appeared to influence the population incidence of
tea thrips and green flies resulting in low R’ value in multiple regression equat ion (forthrips B’ =0.430 and for green flies
R’ = 0.282). One such factor may be the harvesting / removal of the plucking shoots harbouring a significant number of
eogs laid by these pests. Minimum and maximum temperature between 26.5-3 0.9'C, RH afterncon between 49- 65 %,
rainfall 49- 65 % and sunshine hours between 6,0-7.7 h, were reported optimum for triggering the population build up of
thrips and jassids respectively. These pests have shown capacity to multiply very quickly in a short period during
favourable conditions and for proper management of these pests on tea, tea plantation should be economically yielding
and ficld level monitoring of thrips and green fly from February onwards. For easicr monitoring of the population
abundance at field level, use of yellow colour sticky water traps will be appropriate and economically feasible at farm
level.

Table 1 Relation between weatherand thrips and greenfly populations in tea plantations.

Pest Regression coefficient of independent variable
Rainfall mm ‘Temperature "C Relative humidity %a Sunshine R value
hours
Max Min Forenoon Afternoon
Thrips 0.2856%* 0.3916%* 0,3803**  -D.3950NS 04626+ 0.2283**  0.450"
Cireenfly 0.0504%* 0. 2467+ 0.2312%*% 0482605 0.26352%* 0.0533**  0.282*

= 252; df = (n-2=250; **Significnt at 1% level; NS — Not Significant.
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An insight into the looper complex of tea from Darjeeling terai

Soma Das and Ananda Mukhopadhyay
Department of Zoology, North Bengal University, Darjeeling 734013 West Bengal

The perennial foliage crop tea is attacked by a number of lepidopteran pests among which looper caterpillars
are one of the most damaging in Darjeeling Terai, the Dooars and Assam plantations. The looper Buzura suppressaria
was recorded in the past (Anonymous, 1994). However, recent studies revealed existence of Hypasidra talaca (Basu
Majumdar and Ghosh, 2004) causing extensive damage, Very recently another looper species Hyposidra infixariais also
recorded.

A study on the occurrence of these species showed that H. talaca and H. infixaria were much prevalent than £
suppressaria in most tea estates of Terai and Dooars. B. suppressaria with an average post embryonic development
period of 60 days in summer months could only complete four broods (generations) whereas the Hyposidra spp. with a
shorter post-embryonic development period of about 31 days could produce numerous (about gight) broods. Further, a
difference in diapause during winter months was quite evident among these species. While B. suppressaria is reporied
to enter winter diapause as sub-soil pupae, caterpillar stages of Hyposidra spp. were recorded on tea even during winter
months of December and February. In cold foggy days of winter the Hyposidra spp. were even observed to mate at
ground level, an unusual practice to remain reproductively active even at low temperature.

All these looper species had chiefly migrated from forest plants to tea. Several forest plants and even weeds
served as the host of Hyposidra spp. (Das and Mukhopadhyay, 2008), In an experiment designed to study the feeding
cycle of M. talaca on tea, a clear hour wise difference was evident. Maximum feeding took place in aftemoon hours (12-
18 hrs.) and the minimum in the late evening (18-0 hrs.). In the first (0-6 hrs.) and the second quarter (6-12 hrs.)
intermediate but sustained feeding activity without much difference was noted. A significant increase in the feeding
activity in the afternoon hours (12-18 hrs.) appears to be dependant on higher ambient and in tum higher body
temperature to support enhanced activity of the loopers. As B. suppressaria is almost of negligible occurrence in the
Terai tea estates visited for sampling, hence a detailed comparison of the two Hyposidra spp. based on morphology and
isozyme pattemns is considered in Table 1. Morphological, developmental, behavioral and biochemical studies provide
an insight on the two most destructive looper species in the tea plantations of Darjeeling Terai and Dooars. A further
study on their life traits would enable planning of better IPM programme of tea. \

Table 1 Morphological and biochemical differences between /. talaca and If. infixaria

H. ralaca H. infixaria

Larva S™ instar grayish brown in colour. Paired  Characteristic paired lateral oblique black
lateral black mark on 1* abdominal stripes extend from 1™ abdominal
segment. segment to thoracic legs 111, which is

blackish than 1% and 2™ pair of legs.

Pupal anal Process at the abdominal end either single  Process may be either single or

process or bifurcated. Single process may or may  bifurcated. The apex of the processes in
not be forked; bifurcated ones are not both types forked and recurved.

forked. Apex of both types of processes
never recurved.

Adult A distinct sub marginal notch present on Sub marginal notch not prominent.

wing pattern the fore wing. Wing colour grayish to Colour is as H. talwea on which sharp and
blackish brown. Diffused and wavy dark  dark lines are present
patch present.

Phosphoglucose  RF value 0.35 RF value 0,42

Isomerase

banding pattern
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Studies on the life cycle of the bamboo lesser leaf roller,
Pyrausta bambucivora Moore at Raipur, Chhattisgarh

Pradeep Singh Rathore, R.N. Ganguli, Jayalaxmi Ganguli and Sonali Deole
Department of Entomology, College of Agriculture, Indira Gandhi Agricultural University, Raipur,
Chhattisgarh 492007

The annual loss caused by the insects to forest products has been computed to be about 10% of the total revenue
of the forests (David, 2001). Chharttisgarh is the second densely forested state in India after Assam with 46% of forest
cover (Kumar e/ af, 2003). Among the forest trees, bamboo is most important and it is heavily infested by the lesser leaf
roller, Pyrausta bambucivora, At Chhattisgarh its infestation is recorded from July to November (Ganguli et al. 2003).
Its life cycle was studied under laboratory conditions, for two generations, in the Department of Entomology, IGALU,
Raipur. Larvae collected from the plamations were reared in petri dish and fresh leaves were provided as feed. Length
and width of the larvae and pupae along with the duration of larval and pupal period were recorded. The lengths of the
adult moth along with the wing expanse were measured.

The results in Table 1, will reveal that the mean length of the full-grown larvae was 24.0mm, while that of pupa
was 12.0 mm. The larvae were light greenish in their early instars, which later changed to pink. The average total larval
and pupal period was 17.0 and 9.0 days, respectively. The pupae were dark brown while the adult was yellowish brown
with dark brown markings and silvery white underside.

Table 1 Details of larvae, pupae and adult of Pyrausta bambucivora

S.No.  Observation Generation Mean
1 11

1. Length of full grown larvae 230 25.0 24.0
(mm}

2, Width of full 3.0 15 3.25
grown larvae (mm)

3 Total larval period (days) 16.0 18.0 17.0

4, Length of pupae (mm) 12.0 12.0 12.0

5. Length of pupae (mm) 30 4.0 3.5

6. Pupal period (days) 9.0 9.0 9.0

% Length of adult moth (mm) 16.0 16.0 16.0

8. Wing span (fore wing) (mm)  26.2 27.0 26.6

9, Longevity (days) 8.0 10.0 9.0
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New records of scutellerid bugs (Hemiptera) on jatropha in and around Delhi

Shama Parveen and Sucheta Khokhar
Metwork Project on Insect Biosystematics
Division of Entomology, Indian Agriculture Research Institute, New Delhi 110012

Jatropha is an economically important plant which belongs to the family Euphorbiacae. The name is derived
from two Greek words i.e. iartos= physician and trophe= nutrition, hence the common name is physic nut. It is a native of
tropical America. Jatropha is a multipurpose, drought resistant, large, erect shrub or small tree, Generally alkaline soil is
more suitable for its cultivation but it can be easily grown on other types of soils. Its oil is used as fuel along with petrol or
diesel in the vehicles. Jatropha fulfills many human needs but nowadays it is getting more attention because of its oil
producing capability, henceforth is frequently termed as biodiesel. Besides the seeds of jatropha contain (50% by
weight) viscous oil, which is useful for manufacturing of candles, soaps, cosmetics etc. Its bark contains tannin, the
flower attracts bees and thus the plant has honey production potential.

Jatropha is being cultivated as biodiesel crop in IARI farms, New Delhi and at farmer’s field around Delhi. The
crop was surveyed periodically to record insect pests. Taxonomic studies on these insects revealed that two species of
bugs were more abundant on jatropha viz., Chrysocoris stollii Wolff and Scutellera perplexa (Fabricius) belonging to the
family Scutelleridac (Hemiptera: Heteroptera). These bugs are reported first time as a pest of jatropha from Delhi and
adjoining arcas. Duc to infestation of these bugs the quantity and quality of seeds is affected enormously. These bugs are
large sized, bright and metallic green coloured, Morphelogically these can be differentiated on the basis of body size,
shape and spots/pattern on the dorsum. C. sfolliiis small and dorsally more convex as compared to 8. perplexa(=nobilis),
and size of spots varies (Fig.1,2)

Fig. 1 Chryseceris siollii Fig. 2 Scureliera perplexa

Torecord seasonal activities of C. sfolliiand 8. perplexa on jatropha ten plots were selected. The observations
were recorded twice a week on ten randomly selected plants per plot. These bugs remained active on the crop from July
to March and activity declines during hot months. The population was less during July, and number of eggs and adults
were recorded during September-October. Different instars of nymphs were observed from second week of July 1o
fourth week of August, As the temperature declines bugs start hibernating. Both species are gregarious and prefer o
remain on both surfaces of leaves and growing tips of branches. Batches of eggs were seen on leaf surfaces, fruits and
stems. The gravid females laid the eggs in two rows. Freshly laid eggs were light yellow which changed to bright red
before hatching. Generally females laid 35-45 eggs in a batch with variation of 27-75 per batch. Eggs are barrel shaped,
but dorsally they appear round. Though oviposition was on both sides of leaves, fruits and stem, with leaf shedding stage
approaching, eggs were observed on the leaf Titter and adjoining weeds.

Adults and nymphs caused damage by sucking the sap of leaves, tender petioles, stem and fruits. Due to
excess sap sucking the leaves turned yellowish and fruits became brownish which dried up ultimately. Similar symptoms
were observed by Shankar and Dhyani (2006) in Madhya Pradesh due to the infestation of Scutellera perplexa in
Jatropha curcas. S, perplexa had been also reported as a serious pest. Thﬂ}’ could not sustain against extreme climatic
conditions. With emerging implications of climate change and energy crisis the biofucls have a great scope and the plants
like Jatropha will have a large economic and environmental importance. Itis not only necessary to record such important
inscet pests but also monitor their infestation and relate with abiotic and biotic factors, It will also be necessary to
document the bionomics, behaviour and other ecological details so as to exploit these towards theirmanagement.
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Seasonal incidence and assessment of losses due to insect pests of temperate vegetables

R.N. Barwal
Indian Agricultural Research institute, Regional Station, Katrain, Kullu 175129, Himachal Pradesh

Temperate vegetable crops include cabbage, cauliflower, knolkhol, broceoli, Brussels sprout, tumnip, radish
and carrot and these are known for their biennial nature. Depending upon the crop, low to high chilling is needed for their
transformation from vegetative to reproductive stages. During the last quarter of 20" century insect pests have increased
alarmingly on these crops (Barwal, 2005).

Experiments were conducted during 2006-07 and 2007-08 to study the seasonal incidence, activity periods and
losses caused by the major insect-pests of temperate vegetable crops. Nurseries were raised during July in the case of
cabbage, Brussels sprout and broecoli followed by their transplanting in August; nursery of knollkhol was raised in
August followed by its transplanting in September, whereas cauliflower nursery was raised in September followed by its
transplanting in October. On the other hand, radish, turnip and carrot were sown in ridges and their transplanting was
done after uprooting in November. The crops were replicated thrice in insecticide treated and untreated plots.
Observations on insect pests were made at fortnightly interval followed by the need based sprays of the recommended
insecticides in the treated plots. Recommended applications of irrigations, fertilizers and disease management were
undertaken uniformly. Plant survival and losses in seed yield were calculated and analysed by the randomized block
design.

Insect pests and number of their generations in the vegetative and reproductive stages have been recorded in the
temperate environment (Barwal, 2001). However, in the present studies, seasonal activity of only the major insect pests
were recorded. In the vegetative stages damages were recorded from September to November due to green peach aphid
(GPA), Myzus persicae Sulz., diamondback moth (DBM), Plutella xylastella L., cabbage butterfly (CB), Pieris
brassicae L., green caterpillar (GC), Helicoverpa armigera Hubn., cabbage cutworm (CC), Agrotis ipsilon Huf., and
tobacco caterpillar (TC), Spodoptera litura L. On attaining vegetative maturity by January, these crops were damaged by
cabbage aphid (CA), Brevicoryne brassicae L. from January to May and major damage was recorded in the case of
broceoli, cauliflower, radish, turnip, knolkhaol and Brussels sprout (Table 1). It caused damage to cabbage during April
and May, whereas carrot remained free. Another major pest was CB in April when its peak adult emergence coincided
with the peak flowering in the cabbage in the second week of April. In May, thrips (CT), Thrips tabaci L. became the
major pest and affected inflorescence and seed setting. Maximum loss due to insect-pests in plant stand (80.63 %) and
the seed yield (87.95 %) was recorded in the case of cabbage, whereas it was minimum in the case of carrot (Fig.1).

Table | Losses in the seed yield of temperate vegetable crops due to insect damage

Cris Plant Survival (%) Seed wt. (g plant-1})

P Treated Untreated  Survival Treated Untreaied L.oss (%o)
Cabbage 56.07 10.87 19.37 l6.60 2.00 B7.95
Cauliflower 32.07 17.80 45.50 10.62 1.45 86.35
Knolkhaol 74.40 67.64 9091 67.00 15.52 76.84
Broceoli 64.28 43.84 68.20 17.67 13.55 23.32
Br. Sprout 78.60 78.14 9941 30.72 9.40 69.40
Radish 60,80 49.47 81.37 27.33 7.52 T2.48
Turnip 42.65 32.50 76.20 17.82 4.80 73.06
Carrot 65.90 59.12 93.22 65.95 60,70 7.92

CD (P= 0.03) CD (P= 0.03)

T=16.87 T=16.87

=843 D =462

TxD=2385 TxD= 16.06
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Estimation of yield losses in rainfed sesamum due to
leaf webber Antigastra catalaunalis Duponchal

V. N. Patel, B.B. Kabaria, D.A. Saradva and M.M. Talpada
Main Dryland Research Station, Junagadh Agricultural University, Targhadia, (Rajkot) 360003 Gujarat

Sesamum is one of the most important cilseed crop grown in North Saurashtra agroclimatic zone of Gujarat,
The leaf webber is the major pest causing heavy loss in the yield. Attempts were therefore made to estimate the losses of
yield under rainfed condition at M.D.R.S., Targhadia (Rajkot) during from Kharif 1999 to 2005. The trial consisted of
two treatment of protected and unprotected plot. In protected plots, endosulfan 0.07 per cent and monocrotophos 0.04
per cent sprayed alternative at 10 day interval starting from commencement of the pest. Unprotected plots kept free from
insecticide. Total 15 plois each of protected and unprotected kept in ABBA design. The population of leaf webber\plant
recorded from each plots on 10 plants randomly selected, before one day and after 3 day of each insecticidal application.

Table 1 Yield loss due to infestation of leaf webber in sesamum (1999-2005)

. Yield Kg/ha
et 1999 2000 2000 2002 2003 2004 2005 Pooled
Treated 159 1231 1157 1187 717 1262 752 952
Untreated 310 1130 1068 997 640 035 494 &4
Yield loss % 13.65 .20 7.69 16.01 1074 2195 3431 15.85
Caleulated “T"Value 6.69 735 438 810 2.15 6.14 11.23 14.06
Test Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig.

Table “T~ Value=2. 145 for year data
Table “T" Value=1.985 for vear pooled data

Table 2 Number of leaf webber A. catalounalis in sesamum (1999-2005)

X Mo.of larvae/plant
Sr.Mo. Treatment
199 2000 2000 2002 2003 2004 2005 Mean
1 Treated 0.03 0.02 007 007 006 0.01 0.19 0.06
2 Untreated 0.34 019 020 025 032 0.36 0.67 0.33

The data given in Table | and 2 reveal that the losses in yield was maximum 34.31 percent with 0.67
larvae/plant in untreated plots during 2005, While the yield loss was minimum 7.69 per cent with 0.2 larvae/plant during
2001. Average 15.85 per cent yield was lost due to the leaf webber over seven years (Kkarif, 1999 to 2005) Avoidable
yicld loss of 6.2 to 43.1 per cent due to the sesamum leal webber was also reported in Madhya Pradesh (Gupta er.al,
2002) and yicld loss of 22.27 to 34.3 per cent due to major pests including leaf webber was reported in Maharashtra
{ Thakur and Ghorpadea 1998),

REFERENCES

Gupta, M.P, Rai, H.5. and Chaurasia, S.K. 2002, Incidences and avoidable loss due to leaf webber/capsule borer
Antigastra catalaunalis Dup. in sesame. Annals of Plant Protection Science. 10(2): 202-206.
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Abstract in National Seminar on Entomology in 21" Century, Rajasthan College of Agriculture, Udaipur,
April 30 May 2, 1998. P224,

S0

PDF created with pdfFactory Pro trial version



http://www.pdffactory.com
http://www.pdffactory.com

1 Frisoedags of b Malsral Sumpesas wn IPW swicpe a
3? covadanl crmorging peeie m el cnatons SCvaaie iof oliai shamge
Agmsspy 8- W0, P04, Codbiga of Hoteultar and Farestiry Conirsd
Agrivelisral Universsty, Puoigha! Arssschal Pradesh

Development of databank for population dynamics of
insect pests in different cotton ecosystems

P. Jeyakumar, A. Dhandapani, S. Sathyakumar, T. Surulivelu!, N, Gopalakrishnan' and O.M.

Bambawale
Mational Centre for Integrated Pest Management, New Delhi 110012

'Central Institute for Cotton Research, Regional Station, Coimbatore 641003

The data on insect pests and natural enemies are recorded by experts in All India Coordinated Research
Improvement Project (AICRP) in major crops. These data sets collected over the years serve as an important asset in
establishing pest forewarning models. Loss of these data sets due to various factors is a major problem. In All India
Coordinated Cotton Improvement Project (AICCIP) data on population dynamics of insect pests under untreated crop
condition is being recorded in 23 centres throughout the crop season. This data set is being recorded for more than a
decade in AICCIP system, but there is no mechanism put in place for establishing a uniform data entry and retrieval
system. Keeping this in view, efforts were made to develop a data bank for the population dynamics of insect pests as
well as the weather parameters. The population dynamics and weather data of the year 2006-07 was obtained from
AICCIP report (Anon., 2007) and a computer software was developed in MS-Access for data entry and generating
reports.

The main menu of the software provides option for addition / edition of crop, location, pest and weather
parameters and variables (Fig. 1). Once the master menu is prepared, the survey data eniry option allows for easy and fast
feeding of the data into this programme. The cotton pest population dynamics and weather data for the year 2006-07,
from different centres has been fed in to this programme. This programme will be used to feed the subsequent years data
for the same set of centres and pest and weather variables. The data entry option allows feed either date wise or week wise
data. The date wise data will be clubbed and converted to show the weekly average data automatically in the reporting
menu,

The reports can be generated for year wise / week wise for different locations for a single pest or for multiple
pests along with the weather variables depending upon the requirement. Reports can be obtained either in tabular form or
in chart form, Charts can also be generated for a particular pest against various weather parameters for any location (Fig.
2). The software is user-friendly, which requires very basic knowledge of computing for entering survey data and
generating reports. The data entry and retrieval system, when enriched with the historic pest data available with the
various centres of AICCIP will serve as a data bank of cotton insect pests and natural enemies, which can be accessed by
the experts for various uses.
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Fig. 1 Main menu of ihe software showing various options for  Fig. 2 Data retrieval of sucking pests with weather

data entry and retrieval parameters from the sofltware in the form of chart
REFERENCE
Anonymous. 2007, AICCIP Annual Report 2006-07. All India Coordinated Cotton Improvement Project, Coimbatom
India. Pp.366.
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Insecticide resistance in tobacco caterpillar Spodoptera litura (F.) in Jammu region

M. Raghuraman and R.M. Bhagat'
Department of Entomology & Agricultural Zoology, Institute of Agricultural Sciences
Banaras Hindu University, Varanasi 22| 003
'Division of Entomology, SK University of Agricultural Sciences & Technology, Jammu

The tobacco caterpillar, Spodoptera litura, earlier known to be a sporadic pest has emerged as major
polyphagus pest. It is reported to attack a wide range of vegetables, cash and fiber crops and has developed resistance to
various groups of insecticides (Ramakrishnan et al., 1984.) Various conventional and newer insecticides were evaluated
against 5-day old larvae collected from fields in and around Jammu to determine the level of resistance if any, against
certain conventional insecticides. These insecticides were also evaluated against the laboratory reared susceptible
population of §. fitura to have the L.C,, values of susceptible strain. On the basis of LC,, values against ficld collected
strains (Table 1), the newer insecticide, indoxacarb was highly effective with a least LC,, value of 0.0068, followed by
fenvalerate (LC,, 0.0071). However, when compared to the labaratory reared population, field populations showed
slight degree of resistance to fenvalerate (resistance ratio 1.24), Pyrethroid resistance has been reported among few
major insect pests of cotton (Kranthi et al.,2002). Spinosad was also effective and showed a lesser resistance ratio in the
field population (LC,, 0.241; resistance ratio 1.03) indicating its potential in the IPM module. Remaining all
conventional insecticides viz, cypermethrin, quinalphos, bifenthrin, endosulfan and betacyfluthrin showed certain
degree of resistance with the resistance ratio of 1.50, 1,30, 1,36, 1.15 and 1.15 respectively, It is evident that the third
instar larvae of S. litura obtained from various parts of Jammu showed resistance to the pyrethroids and some
organophosphates. The LC,, values obtained would serve as ready reckoner for the selection of insecticides for ficld
strains. Also, such base line data could be used as eritical inputs in insecticide resistance management programmes,

Table 1 Relative toxicity of various insecticides against laboratory and field population of 8. litura

Insecticides Lab population Field population
chi LC50  Fiducial limits chi LCs,  Fiducial limits
square (%) square (%)
Fenvalerate 20 EC 148 0.0057  0.0043-0.0074 149  0.0071  0.0053-0.0084
Indoxacarb 15 EC 773 0.0064  0.0048-0.0086 662  0.0068  0.0058-0.0086
Cypermethrin 10 EC 296  0.0104  0.0078-0.0138 233 00156 0.0098-0.0178
Quinalphos 25 EC 584 00154 0.011940.0199 554 00200  0.0110-0.0239
Bifenthrin 10 EC 1017 00203 0.0167-0.0247 988  0.0276  0.0177-0.0299
Spinosad 48 EC 140 00233 0.0168-0.0324 251 00241  0.0168-0.0324
Endasulfan 35 EC 608 00366  0.0267-0.0501 625  0.0422  0.0367-0.0522
Betacyfluthrin 2.5 SC 141 00444 0.0364-0.0343 1.56 00524  0.0364-0,0593
REFERENCES

Ramakrishnan, N., Saxena, V.5. and Dhingra, S. 1984. Insecticide resistance to the population of Spodaptera lira (F.)
in Andhra Pradesh. Pesiicides, 18(9): 23-27,
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Development of resistance to insecticides in Helicoverpa armigera Hubner on cotton

D.S. Suryawanshi, B. V. Bhede and D. D. Patait
Department of Entomology, Marathwada Agricultural University, Parbhani 431 402 Maharashtra

Over the past two decades, Helicoverpa armigera has emerged as one of the most destructive pests in the
history of pest management. Management of H. armigera became more and more difficult due to the development of
insecticide resistance. Existence of resistance to pyrethroids, organophosphates, carbamates and cyclodines has been
recorded in India (Kranthi et. al., 2002). In present investigations studies on development of resistance to insecticides in
H. armigera population on cotton from Amravati district of the Maharashtra were carried out at Department of
Entomology, Marathwada Agricultural University, Parbhani during 2006-07.

The insecticide resistance monitoring bicassay was conducted with most commonly used insecticides. The
discriminating doses used for resistance monitoring were cypermethrin 0.1 ug/ul, fenvalerate 0.2 pg/pl, deltamethrin
0.0125 pg/pl, quinalphos 0.75 pg/ul, chlorpyriphos 1.0 pg/pl, profenophos 2.0 pg/pl, endosulfan 10.0 pg/pl, methomyl
1.2 pg/ul and spinosad 1.2 pg/pl. The sublethal concentrations of insecticides were used for bioassay to study the
development of resistance level. H. armigeraeggs were collected from cotton fields and reared on semisynthetic diet in
laboratory. The insecticides were applied to the thoracic dorsum of each third instar larva (30-40 mg) with Hamilton
microsyringe @ 1.0 pl/larva and mortality of larva was recorded daily upto 6 days.

The results revealed that synthetic pyrethroids have shown high resistance frequencies (Table 1). Among
synthetic pyrethroids, the H. armigera population showed highest resistance to deltamethrin (99.47 %), followed by
cypermethrin (98,95 %) and fenvalerate (97.90 %). Mean resistance frequencies were medium to organophosphates and
carbamates. The per cent survival was 45.32 %, 42,75 %, 38,05 % and 29.20 % for chlorpyriphos, methomyl, quinalphos
and profenophos, respectively. H. armigera showed low resistance to endosulfan (25.00 %). The population was not
resistant to the new molecule, spinosad. The LD,, values of cypermethrin, fenvalerate, deltamethrin, chlorpyriphos,
quinalphos, profenophos, methomyl, endosulfan and spinosad were 1.694, 1.980, 0.170, 0.817, 0.573, 0.101, 0.877,
2.710and 0.050 pllarva, respectively. The H. armigera had developed highest resistance to cypermethrin (338.80 fold),
followed by fenvalerate (330.00 fold), deltamethrin (170.00 fold) and chlorpyriphas (40.85 fold). The resistance against
quinalphos, profenophos, methomyl and endosulfan was 5.07, 1.98,6.74 and 4.91 fold, respectively (Table 2).

The results of present investigations are in conformity with that of Surilivelu et.al., 2004 and Chavan and
Mimbalkar (2003) who showed high level of resistance to synthetic pyrethriods, moderate to above moderate levels and
fluctuating trends to organophosphates, and low to moderate levels to carbamates and cyclodiene compounds.

Table 1 Levelofresistancein Helicoverpato insecticides

Insecticide LD 50 pg/larva
. Susceptible strain Amravati strain RF
Cypermethrin 0.005 1.694 338.80
Fenvalerate 0.006 1.980 330.00
Deltamethrin 0.001 0.170 170,00
Chlorpyriphos 0.020 0.817 40.85
Cuinalphos 0.113 0.573 5.07
Profenophos 051 0.101 1.98
Endosulfan 0.551 2.710 491
Methomyl 0.130 0.877 6.74
Spinosad 0.062 0.050 0.30
REFERENCES

Chavan, V. M. and Nimbalkar, §. A. 2003. Response of /. armigera (Hubner) to different insecticides in Akola region
{Maharashtra). Pesticide Research Jowrnal, 15(2).159-161.
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insect pests of cotton in India. Crop Protection, 21:449-460.

Surulivelu, Sumathi, E.,-Mathirajan, V, G. and Rajendran, T. P. 2004, Evaluation of success of insecticide resistance
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Table 2 Resistance of M. armigera in cotton, 2006-07 (% larval survival)
" Insecticide %RP* + SE**
September Ociober Ocilober November Mean
Iind Ist fortnight Iind Ist fortnight (% RP + SE)
fortnight fortnight
:fi" ua‘ﬁ 4 "1‘“" oL 97.90+ 2.09  97.90+209 100.00+0.00 100.00+000 98.95+ |48
Fenvalerate .20/l 95904200 9700+ 209 97904209 100004000 97.90+209
Dieltamethrin
0.0125ug/pl 97.90+2090 100004000 100.00+000 100.00+000 9947+ 1.05
Quinalphos 0.75ug/il 5 304 696 37.50  7.06 41704719 4L7047.19  38.05+7.08
ﬁ;‘}.‘; pyriphod 1.00 37.50+7.06 43.80+723 4790+728 S210+728  4532+726
f:
Profencphos 2.00ug/ul 59 15 648 2020 663 29204663 31304676 2920+ 6.63
Endosuifan 10.00kg/ul 55904612 2500 + 631 25004631 27104648  25.00+ 63!
Methomyl L20mg/ul 41904710 4170 + 719 43804723  43.804723 4275+ 731
Spimosad 1.20pg/ul 0.00+000  000+000 0.00+000  000+000  0.00+0.00
*RP - Resistant population**SE - Standard emror
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Efficacy of insecticides against brinjal shoot and fruit borer

S.P.N. Singh, A. K. Misra and Vijay Kumar
Department of Entomology & Agril. Zoology, Rajendra Agricultural University, Pusa
Samastipur, 848125 Bihar

Brinjal (Solanum melongena L.) is one of the most popular vegetable in India. Itis longely grown inalmost all
parts of the country, like other vegetables it is attacked by a number of insects-pests which directly or indirectly infest
serious damage at different stages of the crop growth. Among the insect pests, brinjal shoot and fruit borer Leucinodes
arbonalis Guenee is one of the most serious and regular pest. Causing heavy loss to brinjal grower in North Bihar. It
causes extensive loss to the kharif crop. The damage starts soon afier transplanting and continue till harvest of the fruits.
Insecticidal treatment is a potential tool for the management of brinjal shoot and fruit borer. At this stage it is essential to
evaluate the bicefficacy of synthetic pyrethroids and some new insecticides against brinjal shoot and fruit borer and the
extent of residues of these insecticides viz., cypermethrin and deltamethrin in/on its fruitin Bihar.

The experiment was cargied out to evaluate the efficacy of insecticides against Leucinodes orbonalis in brinjal
and residucs of cypermethrin and deltamethrin in/on brinjal fruits at Research Farm of TCA, Dholi, Muzaffarpur during
kharif 2007. Brinjal cv. Rajendra Baigan-11 was chosen for experimental purpose. For the efficacy, commercial
formulations of fenvalerate @ 0.075 and 0.150 kg a.i. ha, endosulfan @ 0.500 kg a.i. ha", imidacloprid @ 0.025 kg a.i.
ha' were aprayed twice, the first at 50 per cent flowering and the second 15 days after first spray, Whereas, carbofuran @
1.000 kg a.i. ha' was applied at the time of earthing up. For quantitative estimation of the residues, cypermethrin (@
0.025 and 0.050 kg a.i. ha” and deltamethrin @ 0.012 kg a.i. ha' were sprayed twice.

Field experiments were laid out at the research farm of TCA, Gholi. Brinjal cv. Rajendra Baigan-11 was chosen
for experimental purpose. For the efficacy, commercial formulations of fenvalerate @ 0.075 and 0.150 kg a.i. ha",
cypermethrin @ 0.025 and 0.050 kg a.i. ha', deltamethrin @ 0.012 kg a.i. ha", endosulfan @ 0.500 kg a.i. ha',
imidacloprid @ 0,025 kg a.i. ha' were sprayed twice, the first at 50 per cent flowering and the second 15 days after first
spray. Whereas, carbofuran @ 1.00kga.i. ha' was applied at the time of earthing up. For quantitative estimation of the
residues, cypermethrin @ 0,025 and 0.050 kg a.i. ha" and deltamethrin @ 0.012 kg a.i. ha' were sprayed twice. On 15"
day after first and second application, imidacloprid treatment at 0.025 kg a.i. ha" recorded minimum shoot damage,
followed by fenvalerate at 0.150 kg a.i. ha”. On per cent fruit damage (number and weight basis), imidacloprid was
found most effective in reducing the damage. On the basis of larvae per 100 fruits, imidacloprid was again found most
effective followed by fenvalerate at @ 0.150 kg a.i. ha” and cypermethrin at 0.050 kg a.i. ha . On the basis of healthy
fruits yield, imidacloprid treatment gave maximum yield (290.25 g ha " followed by fenvalerate at 0.150 kg a.i. ha
(268,50 q ha'). Quantitative estimation of the residues of cypermethrin and deltamethrin inon brinjal fruits was done,
The half-life values of cypermethrin at 0,025 and 0.050 kg a.i. ha ' and deltamethrin at 0.012 kg a.i. ha" on brinjal fruits
were found as 3.04, 3.14 and 2.98 days, respectively. The safe waiting period for cypermethrin at 0.050 kg 2.i. ha' was
found as one day. The initial deposits due to application of cypermethrin at 0,025 kg a.i. ha” and deltamethrinat 0.012 kg
a.i. ha' were less than their MRL (D 2 ppm), therefore, no waiting period is required.

It is evident from the data presented in table | that on 15" day after firstand second application, imidacloprid
treatment at 0,025 kg a.i. ha' recorded minimum shoot damage, followed by fenvalerate at 0.150 kg a.i. ha' and
endosulfan at 0.500 kg a.i. ha' as compared with the rest of the treatments. All the insecticidal treatments were found
significantly superior over control in reducing the shoot damage by L. orbonalis. (Table 1). However, on per cent fruit
damage (number and weight basis), imidacloprid was found most effective in reducing the damage. All insecticidal
treatments were significantly superior tocontrol in most of the observations.

Table 1 Effectof insecticidal treatments on L, erbonalis in brinjal

Tr. Treaiments ' Dose Per cent shoot damage
No. (kg a.i. ha') 15 DA 1" S 15 DA 2" S
T Fenvalerate 0.075 14.15 (22.08) 12.05(20.29)
T Fenvalerate .150 13.14(21.24) 11.63 (19.92)
Ts Cypermethrin 0.025 16.31 (23.81) 13,79 (21.7%9)
Ta Cypermethrin 0.050 15.05(22.81) 13.03(21.14}
Ts Deliamethrin 0,012 16.37 (23.85) 13.88 (21.86)
Ts Endosul fan 0.500 14.11(22.05) 12.03 (20.27)
T+ Imidacloprid 0.028 9.16 (17.61) 7.20(15.56)
Ts Carbaluran 1.000 18.40(25.39) 14,70 (22.54)
Iy Control - 22.83(23.52) 27.78 (31.80)
SEmz {0.570) (0.462)
CD (P=0.05) [1.664) (1.350)

Figures in parcntheses are angular transformed value ; 15 DA 17 S - 15 days after first spraying ;
153 DA 2" S - 15 days after second spraying
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The biomass estimation reveals that (larvae per 100 fruits) imidacloprid was again found most effective
followed by fenvalearate at @ 0.150 kg a.i. ha” and cypermethrin at 0,050 kga.i. ha”. On the basis of healthy fruits yield,
imidacloprid treatment gave maximum yield (290.25 q ha") followed by fenvalerate at 0.150 kg a.i. ha' (268.50 gha').
Residue estimation showed that the cypermethrin and deltamethrin infon brinjal fruits can be done by gas liquid
chromatographic method. The mean inititial deposits of cypermethrin on brinjal fruits after application at 0.025 and
0.050 kg a.i. ha” were 0.135 and 0.205 ppm, respectively. The residues in lower dose degraded to 0. 109 and 0.082 ppm
showing dissipation of 19.26 and 39.26 per cent after | and 3 days of treatment, respectively. The residues further
reduced to 0.04 1 ppm with a loss of 69.63 per cent and became non-detectable on 10" day. The initial deposit of 0.205
ppm in higher dose reduced to 0.160,0.115,0.061 and 0.023 ppe causing a loss of 21.95, 43.90, 70.24 and 88.78 per cent
on 1%, 3%, 5", and 10" day, respectively (Singh et al., 1992 ; Gajbhiye er.al, 1985).

REFERENCE
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IPM package for brinjal shoot and fruit borer (Leucinodes orbonalis Guen.)

Madhuban Gopal', Chitra Srivastava’ and Jayakrishnan Saimandir’
"Division of Agricultural Chemicals, Indian Agricultural Research Institute, New Delhi 110012
*Division of Entomology, Indian Agricultural Research Institute, New Delhi 110012
'Department of Entomology, Ohio Agricultural Research and Development Center- Ohio State University, 1680
Madison Avenue, Wooster, OH, USA 44691

Shoot and fruit borer (ESFB, Leucinodes orbonalis Guen.) is the key pest of brinjal. Traditionally pesticides
having high toxicity and persistence are being used despite the availability of several new insecticides with much
acceptable qualitics. Therefore, there is a need to evaluate new insecticides. To minimize use of pesticides and to
maintain natural enemy population, alternative approaches like cultural control, mechanical control and botanical
insecticides were used. Botanical pesticides like NSKE, Nimbo Bas™ (azadirachtin based formulation) and two Bt
based bio-insecticides, namely PUSA Btand Biolep™ were also evaluated.

The study was conducted at Indian Agricultural Research Institute New Delhi. Analytical methodologies for
the estimation of indoxacarb and thiacloprid were developed and their dissipation patterns were studied. Thiacloprid was
sprayed (@ 30 and 60 g active ingredient per hectare (ai ha™"), indoxacarb at 75 and 150 g ai ha”and methyl parathion at
100 and 200 g ai ha' (fluid rate 500 L ha"). Biopesticides like Biolep™ and PUSA Bt were applied in two concentrations
i 1and2kg ha'. NSKE was appliedat 5% and 10% and Nimbo Bas™ at 1 and 2 Lha". The parameter observed was the
hole made by ESFB larvae on the fruit in terms of number of fruils and weight of fruits. Each insccticide was applied
individually and in combination, The data was analyzed using 5 PSS version 14.0.

Table 1 Efficacy of biopesticides against brinjal shoot and fruit borer

Pereent fruit damage
First year Second year
Insecticide Treatment Weight Number  Weight MNumber
basis basis hasis basis
[Indoxacarb 75 11.47 2424 12.29 28,54
{g ai ha-1) Control 2868  41.35 31.54 47,28
CD @ 5% 3.45 §.22 5.81 11.43
Thiacloprid 30 14.23 3448 12.74 32.76
(g ai ha-1) Control 17.38  37.74 15.78 35.28
CcD @ 5% 1.24 2.88 1.39 2.67
Methyl parathion 100 13.45 2635 11.98 31.43
(g ai ha-1) Conirol 31.78 36.46 27.46 34,35
CD @ 5% 543 11.24 4.37 16.88
BiolepTM 1.0 1586  29.79 14.63 24.34
(kg formulation ha-1)  Control 2282 3468 24.89 36.73
CD @ 5% 2.54 6.46 1.38 2.62
PUSA BtTM 1.0 16,34 2259 13.54 23.21
(kg formulation ha-1}) Control 19.62 29.78 25.44 28.43
CD @ 5% 598 6.77 4.86 o8
MSKE 5 19.65 2393 18.23 24.34
{ Percent) Control 22.87 26.73 2490 36.72
CD@s5% 487  1.62 8.84 6.43
Nimbo BasTM 100 17.65 21.23 18.24 22.34
(mL formulation ha-1)  Control 20,88 2274 21.98 23.84
CD @ 5% 1.56 234 221 2.12

It was found that indoxacarb was effective against ESFB where as thiacloprid was not effective and left high
residues. Methyl parathion was effective but it is not recommended against ESFB as it left toxic residues. Among the
biopesticides Bt based WDP formulation PUSA Bt was significantly effective than the commercial Biolep ™ (Table 1).
Also neem (NSKE) seed kernel extract was found significantly superior. An IPM package is being proposed to reduce
the cost of cultivation which would be beneficial for both farmers as well as consumers
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Evaluation of newer molecules of insecticides for management
of major insect pests of rice

Rabindra Prasad, Sanjay Kumar' and Devendra Prasad
Department of Entomology, Birsa Agricultural University, Kanke, Ranchi 834006 Jharkhand
'Rice Rockeffellor Research Scheme, BAU, Ranchi

Rice (Oryza sativa L.) is the most important crop of Jharkhand which is grown in different ecologies viz.
upland, medium and low land as well. Some major insect pest fauna cause moderate to severe injuries to the crop plants
which in turn found responsible for loss in yield usually ranging from 20 to 35 per cent (Prasad et al., 2007). In order to
search out alternative and effective insecticides for management of insect pests of rice, some newer molecules of
insecticides were evaluated in the field conditions on rice var. Jaya. A field experiment was conducted in the randomised
block design (RBD) comprising of 7 treatments and four replications in the sub plot size of 4.0 x 4.0 sq. meters (Table 1)
Seeds of rice (var. Jaya) were sown on 16,07.2007 and seedlings were transplanted on 11.08.2007. Harvesting was made
on 28.12.2007. First application of the respective insecticides were applied at 10 days after transplanting (DAT) as
foliar spray in the required dose. Then need based foliar sprays with respective insecticides were provided at 35, 60 and
95 DAT in the respective treatments. Granules of carbofuran 3G were broadcasted in the standing water {@ 33 kg/haat 10
DAT in the respective treatments. Observations were recorded periodically on the pest incidence viz. gall midge, green
leafhopper and rice hispa. Grains yield after harvest was recorded on per plot basis and then convertedintogha  (Table
1). Statistical analysis was made for data interpretation and drawing conclusicons.

Results revealed that all the treatments proved significantly effective against three major insect of rice viz. gall
midge, GLH and hispa. The combination product comprising of imidacloprid 40% EC plus ethiprole 40 % WG applied
(@ 125g  a.i./ha proved to be most effective against all the three major insect pests of rice which in turn realized the
highest grains yield (34.56 g/ha). The standard insecticide i.e. monocrotophos 36 WSC @ 1300 mlha could also be
effective in suppressing the incidence of the pest fauna and enhancing the grains yield (25.2 6g/ha). Prasad er.al (2007)
also found that monocrotophos remained effective. Dani and Jena (2007) also found promising control of hispa
(Dicladispa armigera Oliver) through foliar application of thiamethoxam 25 WG, imidacloprid 200 SL., bifenthrin 10
EC and indoxacarb 14.5 EC each applied @ 30g a.i./ha at the right time. /Ha),

Table 1 Effect of application of some newer molecules of insecticides on insect pest complex of rice and its

yield
Treatments Gall midge:55 GLH No. per Rice hispa, Yield
(%) 10 hills HDL/10 kills (g/ha)
50 DAT 63 DAT T0DAT

Bifenthrin 10 EC @) (Talster) 4, 80 (12.64)** 15.25 (3.26)* 14.50 (3.86)"* 22.91

500 mliha

Flubendamide 36 % EC + 4,44 (12,00) 1100 (3.37) .75 (3.19) 28.59

Fipronil 30% 66 WG /o S0g

‘ha

Imidacloprid 40% EC + 1.85(7.30) 500 (248) 7.50 (2.77) 34.56

Ethiprole 40% B0 WG @ 123

g'ha

M onocrotophos 36 WEC 6.8% (13.10) 17.50 (4.24) 20,00 (4.52) 15.26
(Monocrown) @ 1300 ml/ha as

check

Imidacloprid 17.8 5L confidor 6.93 (15.19) 15.75 (4.00) 21.00 (4.63) il.56
@l 100m ltha

Carbofuran 3 G (Furadon) @ 6.81(12.53) 44.50 (6.68) 4E.50 (6.99) 25.60

33 kg'ha

Untreated Contral 12.04 (20.27) 57.75 (0.78) 65.00 (8.08) 19.67
CD at 5% 268 1.29 0.54 635
Syuare root transflormed values : ** Angular ransformed values; GLH = Green leal hopper. 35= Silver shoat,
DAT = days afier transplanting, HDL= damaged leaves by hispa
REFERENCES

Dani, R.C. and, Jena, M. 2007.  Effective insecticides for the management of rice hispa. In: Abstracted Research
Papers, pp. 42, National conference on recent irends in rice pest management, held at CRR1, Cuttack on §-9
Deee. 2007,
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Efficacy and of Rynaxypyr 205C (Coragen) against
pod borer complex infesting pigeon pea-

S.B. Das, O.P. Veda and N.D. Mazumdert
Department of Entomology, College of Agriculture, ] N. Agricultural University, Jabalpur 482 004 M.P.
'Indian I[nstitute of Pulses Research , Kanpur, Uttar Pradesh

Pigeonpea, is one of the important pulse crops of Madhya Pradesh. and its average productivity of the state is
very low, at 9.21q/ ha (Anonymous, 2000). One of the major constraints limiting the yield potential is the damage caused
by pod borer complex, which mostly includes gram pod borer, Helicoverpa armigera (Hubner) (Lepidoptera:
Moctuidae) and pod fly, Melanagromyza obrusa(Malloch) (Diptera: Agromyzidae) ,

Several workers have tested the efficacy of various formulations of conventional insecticides and synthetic
pyrethroids against pod borer complex. Considering the seriousness of the pod borer complex and the desired level of
efficacy ofinsecticides, a new insecticide viz. Rynaxypyr 208C (Coragen) was tried in different doses and was compared
with spinosad 458C, indoxacarb 14.5 SC and endosulfan 35EC. Further, Economic Threshold Level was also computed
for pod and grain damage caused by pod fly and pram pod borer,

Table | Efficacy of Rynaxypyr 205C (Coragen) against pigeon pea pod borer complex (2006-07, 2007-08)

Treatments Dose Period % damage by *=- = Yield
g ai / Pod fly H. armigera (Kg/ha)
ha Pad Grain Pod Grain
Spinosad 45 5C b 06-07  20.20(26.71) 8.93(1739) 16.23(23.76) G.10(14.51)  1567.67
07-08  30.67(33.62) 2067(13.01) S5.07(27.04) 2.33(739) 1586.33
Pooled 25.43(30.17) 14.80(18.39) 10.65(22.22) 4.22(10.95)  1577.00
Spinosad 45 SC 73 06-07  16.27(23.78) B.07(16.50) 1533(23.05) 4.27(11.92) 1572.00
07-08  29.50032.89) 19.20(25.99) 41T(1LT7)  1.87(7.85) 1663.63
Pooled 2288(28.34) 13.63(17.42) 9.75(21.25)  3.07(9.89) 1618.82
Coragen 20 8C 3 06-07  17.23(24.53) R.67(17.12)  11.30(19.64) 3I30(1047) 175333
07-08  29.83(33.10) 19.87(26.47) 4.20(11.82)  1.93(7.99) 1633.57
Pooled 23.53(28.82) 14.27(15.73) 7.75(21.79)  2.62(9.23) 169345
Coragen 20 SC 40 06-07  14.10(22.05) 6.37(14.61)  10.03(18.47) 2.2048.52) 1755.67
07-08  252330.15) 17.33(24.60) 2.77(9.57) L13(6.11}) 171233
Pooled 19.67(26.11) 11.85(14.02) 6.40(19.60) 1.67(7.32) 173400
Indoxacarb 145 60 D6-07  2230(28.18) 10.03(18.46) 19.30(26.06) 73715750 135633
sC 07-08  3247(34.73) 22.53(23.34) 63714610 3.63(10.98)  1446.13
Pooled  2738(31.46) 16.28(20.34) 12.83(23.40) 5.350(13.37) 140123
Endosulfan 35 EC 700 06-07  20.63(31.07) [3.0721.18) 23.10(28.73) 9.67(18.11)  1115.00
07-08  354336.53) 25.57(3037) 9.10(17.56) 5.03(12.96) 124740
Pooled 31.03(33.80) [932(23.14) 16.10{25.78) 7.35(1554) 118120
Control - D6-07  40.17(39.33) 23.3327.50) 26.32(30.85) 12.23(20.47) 9BE.33
07-08  46.40(42.93) 324003469 13.50(21.35) 7.07(1542) 67730
Pooled 4328(41.13) 27.87(26.20) 19.91(31.10) 9.65(17.95) §32.82
SEmd 0607 (D11} (0.34) (0.16) (0.19) 2.64
07-08  (0.17) (0.17) {0.16) (0.23) 9.82
Pooled  (0.10) (0.15) (0.21) (0.16) 5.21
CDat 5% 06-07  (0.34) (1.05) (0.50) (0.60) B.14
07-08  (0.53) {0.53) (0.48) (0.70) 30,27
Pocled  (0.29) (0.45) (0.66) (049 6.0

*=Figures in parentheses are arcs in-transformed values

Field experiments were conducted in RBD with three replications during Kharif 2006-2008 on medium
maturing pigeon pea variety JKM-7 in the experimental field of Depariment of Entomology, College of Agriculire, J,
M. Agriculural University, Jabalpur Madhya Pradesh, Two sprayings of insecticide treatments were applied, initiating at
50% flowering stage and repeated at 10 days interval. The data on efficacy and grain yield are presented in Table 1.

Pod and Grain damage: The data on pod fly damage indicated that the difference in pod and grain damage was
significant and all the treatments were significantly superior over untreated control; M obtusa: The pod and grain
damage significantly ranged from 19.67 and 11.85% (Coragen 20 SC @ 40g @.i. { ha) to 43.28 and 27.87% (Control)
respectively; A armigera; The pod and grain damage significantly ranged from 6.4 and 1.67% (Coragen 20 SC @ 40g
a.i ‘hato 19.9]1 and 9.65% (Control}), respectively.
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Grain yield: Highest grain yield was registered by Coragen 20 SC (@ 40g a.i. / ha (1734 Kg / ha), followed by
Coragen 20 5C (@ 30g a.i. / ha (1693.45 Kg / ha) whereas lowest yields were recorded in untreated control (832.82 Kg /
ha). Increase in grain vield over control varied from 348.38 Kg / ha (endosulfan 35 EC)to 901. 18 Kg/ ha (Coragen 20 SC
(i 40g a.i. / ha); Economics: The economics of different treatments revealed that maximum net of profit of Rs. 15664=17
per ha was obtained from treatment, Coragen 20 SC (@ 30g a.i / ha followed by Coragen 20 SC @ 40g a.i. / ha ( Rs.
15476=55 per ha) respectively; Economic Threshold Level: The ETL computed was 5.37% pod and 3.43% grain
damage by M. obtusaand 4.81% pod and 2.3% grain damage by H. armigera at harvestrespectively.

From the above it can be concluded that two sprayings, initiating at 50% flowering stage and repeated at 10 days
interval of Coragen 20 SC (@ 30-40g i / ha was quite effective in controlling pigeon pea pod borer complex. The ETL
worked out was 3.43% and 2,3% grain damage by M. obtusa and H. armigera at harvest, respectively.

REFERENCES

Anonymous, 2000. Government of Madhya Pradesh Compendium of Agricultural Statistics 2000. Department of Madhya
Pradesh State, Agricultural Marketing Board, Bhopal, pp. 1-149
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Action of biolep and endosulfan on Spotted bollworm, Earias vittella (Fabricius)

Wajid Hasan' and M. S. Ansari
Department of Plant Protection, Faculty of Agricultural sciences, Aligarh Muslim University, Aligarh 202002

'Depanmcm of Entomology, G. B. Pant University of Agriculture & Technology, Pantnagar 263145, Unarakhand

Spotted bollworm, Earias vittella (Fabricius) [ Lepidoptera:Noctuidae] is a major insect pest of okra {Kumar
and Urs, 1988). Bacillus thuringiensis can be compounded with insecticides for controlling this inscct pest in a low dose.
Therefore, joint effect of endosulfan and biolep was studied. The nucleus culture of E, vittella was maintained in the
BOD incubator at 30°C temperature and 60-70 per cent relative humidity on fresh okra leaves and fruits. Okra fruit was
dipped in the desired aqueous concentration of biolep, endosulfan mixture and dried at room temperature and were
offered to 2" instar larvae of £, vittella. The impregnated fruits were changed after 24 hrs and then fresh fruits were
provided to the larvae. Three sets of experiment were made for each treatments and mortality counts were made at 12,24,
48 and 72 hrs after treatment. A control was also run parallel to each sets of experiment to abtain corrected mortality. The
moribund were treated as dead. The data was analyzed statistically (Finney, 1952). Resu lts revealed that endosulfan is an
effective insecticide, causes a well marked mortality even at a concentration of 0.003 12 per cent while biolep was most
effective at higher concentration like 1.0 per cent and cause higher mortality at 72 HAT (Hours after treatment) (Table 11.
Result of joint effect showed an additive action with endosulfan. It may be concluded that a combination of endoesultan

and biolep may substantially increase the toxicity (Table 2)
Table | Alone and joint effect of biolep and endosulfan on larvae of E. vittella

Cancentratinas Maortality { %) Mortaliny (V) Mortality (%) Maortality (%)
after 12 Hrs after 24 Hrs alier 48 Hrs after 72 Hrs
A Biolep
1% 18.00 (4.24) 64,33 (B.02) 7767 (881 4 33 (9.71)
0.5% 12,00 (3.4} 51,67 (71.19) 667 [B.18) £2.33 (9.07)
0.25 % 6.67 [1.58) 44 33 (h65) G000 (7.75] 71,33 (8.45)
0.125% 633 (251} 33,00 (5.74) 51670719 G567 (.10
Unireated Control 333 (105 S.004{1.7%) 0,00 (.00 01,04 (0.0}
SEm + 1612 1.633 0h54 1.39%
COoal M 5079 5,145 1817 4,405
cv 14 1134 26 1.E61
B. Esdosalfan

0025% 3767 (0.4 T304 (§.54) 7167 (181} a1 67 (9.57)
B0I2s% 3167 {5.63) 54,33 (7.63) 6533 (.08} 4300 {9,641
[ 0062 5% 27.00(5.19) 2700 (5.19) 3767 (004} 35.00(7.62)
00031 2% 1233 (331 1233 {3.51) 26.33(5.13) 54.00 (7.35)
Uintrested Coairol 3.33(105) 1.67 (0,75} 433 (1 69) 0,000 {01000
SFm a 1,738 (] 1542 0865
C.D. at 5% 5476 ERE 4857 1,738
Cv, 13,442 5.02% 6319 2,537

. Mixture of Hialep and Endosulfan
1% B0 25eE 4400 (6.63) B4.00 (9.16) 91,33 (9.56) U7 6T%8E)
1440 01 25%E 3000 (5.47) 78,00 (£.83) 90,23 (9,50 07 00 (9 85}
1% 0+0, D625 4%E 3740 (5.19) 71,33 (8.43) 5,00 (9.27) Ot 00 (9. 70}
1 50k, 03] 24 17.33 (4.16) 71.33 (845 £3,00 (%.11) 9500 (3.74)
Untreated Control 333 (1.05) (0060 (10,00 0,00 {0.00) 0.00 (0.00)
SEm + 21T 1.2 0.761 1. 34%
CDous% 6837 3,786 1.308 4753
CW 15 440 3414 1817 1016

0. Mistare of Binlep and Endosulfan
0 %A +0 D S%E 37067 (6.04) 79,00 (889 600 (9.27) 98,33 (9.92)
1 5%A+0.01 25%E 24,040 {4.88) 6567 (1.14) T3 (X91) 94,33 (9.71)
(5% B+, D62 5%l 18.67 {4.30) 5300 (7,68) TE.67 (BEA) G000 (948)
0, 5% B+ 0 00| 2%E 17,33 (4.15) 56.33 (T.51) 6. 67 (B.16) #9.00 (9.43)
Untressed Control 0060 10,00 0,00 (DA (.00 (0,040 £, (.00
SEm & 6,657 LTy 252 1044
C.0al 5% 2113 2 100 .99 6,438
CcY 18,740 .22 TEBS 4.763

E Mixtre of Biolep and Endosalian
0.25%8+ 0.0 %E 300 (6.00) TH 33 (8.85) 0167 (9.5T) 4% 33 {9.76)
0, 25880 0125%E 1433 (4.32) a7.67 (8.16) R 00 {9.16) 0,00 {4.45)
09,25%:B+0 D062 5%E 33427 50,13 (.09 G300 (7.94) Y167 1%.37)
0, 258040000 | T%E 1500 (187 A4, 67 (6.08) 6333 (7.5 WET (9.52)
Untreated Controd 033 {0.57) 147 {0.73) 433 {1.65) 0.0k {0 0N
SEm 1983 4,992 1.98% 1.653
CD. at 5% 6247 1742 6247 3.208
Cv. 17018 1.584 5607 38

F. Mixture of Bialep and Endosullan
0. 125% R0 025%E 3267 (8T1) 76,33 (B.74) o033 (9,50 04,33 (9.71)
0.125%8+0.00 1 5%E 24.00 (4.8 5633 (7.50) TT6T (8.81) o0.33 (9.50)
125501 0.00624%E 1767 (4.19) 47 6T (B.90) 65,33 (808 £8.33 (9.39)
0, 12554 E+0.003 | 2%E 1233 (1.49) 1756 (6.14) 61,00 (7.81) B7.00(%.33)
Unireated Contral (0060 {01 CHNY 1.67 (0,75} 0.00 (0.00) 1.67 (0.75)
SEm i 1.571 1687 1.367 1 &30
C D oat 5% 447 3.250 4.304 5165
C.V 14.730 402 4,019 3,926

*figure in parentheses are square root transform value B = Bioleop, E = Endosulfan
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Table 2 Bioefficacy of biolep and endesulfan on larvae of E. vittella

Y ; . Fiducial Limits : Relative
Insecticide Heterogeneity Regression Equation LCs, Low Up Slop & S.E. Toxicity
After 12 hours
Biolep 0.464 Y=0853x+4_138 10229 1484 70467 0.85320427 1.04)
Endosulian 1.674 Y= 0.598x+4.806 2,112 0,623 7160  0.598+0.271 4,84

Afller 24 hours
Biolep 0.576 ¥=0.932x+5420 0,354 0253 049  0.932+0.068 1.00
Endosul fan 2,649 Ye=2.029x+8.952 0011 0009 0013 003542029 3322
After 48 hours
Biolep 0.814 Y 0.806x+5.764 0112 0059 0221 08060141 1.0¢
Endosulfan 1.241 Y= 1.689%+8.570 0008 0006 0009 1.689+0.039 14.0
After 72 hours
Biolep 1.164 Y= 1.170x+6.434 0.059 0030 0.117  1.170£0.149 1.00
Endosulfan 11.57 Y= 1.725x+9 351 0.003 0002 0.004 1.725£0.065 9.7

REFERENCES

Benz, G. 1971. Synergism of microorganisms and chemical insecticides. In H.D. Burges and N.W. Hussey (eds.)
Microbial control of insects and mites Academic Press, London and New York. pp.327-355.
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IPM modules against fruit fly, Bactrocera cucurbitae (Coquillett) on round gourd

Harish Verma, Swaroop Singh, B.L. Jat, D.B. Ahuja and V.K. Agrawal
Department of Entomology, ARS, Rajasthan Agricultural University, Durgapura, Jaipur 302018

Cucurbits are an important group vegetables and these are extensively cultivated in Rajasthan because of
greater suitability of ¢limate and land. Round gourd (Citrullus vidgaris var, fistufosus) commonly known as tinda is one
of the most popular summer and rainy season vegetable. The introduction of new high yiclding hybrids has also resulted
in dramatic changes in the pest scenario. It has become vulnerable Lo the attack of several pests of which melon fruit fly,
Bactrocera cucurbitae (Coquillett) is the serious pest and farmers resort to frequent spraying. This tends to leave high
pesticide residues. Hence, a field study comprising eight treatments was conducted at research farm of Agricultural
Research Station, Durgapura, Jaipur during kharif 2004 and 2003, The experiment was laid out in randomized block
design with three replications in the plots measuring 4.5 x 3.0 m, each of which was separated by 0.80 cm wide irrigation
channel. A row spacing of 1.5 m and plant to plant distance of 0.60 and recommended agronomical practices were
followed. Acephate, malathion and endosulfan, neem seed kemnel extract, Datwra leaf extract, neem oil, neem gold and
repeated soil raking were the treatments evaluated (Table 1). Pre-calibrated foot sprayer was used for spaying the
insecticides with spray (@ 500 'ha, Each treatment except first comprised three sprays made at an interval of 10 days
starting from fruit set stage. The observations were started from flower bud initiation stage and subsequently three days
interval after the spray. Number of infested (ovipositor punctures and feeding holes) and non infested fruits were picked
up and per cent infestation was calculated both on number and weight basis,

Table | Ecofriendly IPM modules against fruit fly, Bactrocera cucurbitae in round gourd (Pooled, 2004, 2005)

Pereent infestation of fruit Economic

dire Return over Meak
Treatment 1PV Modules Based on Based on Yiehd®* Coutral it cost
- number of fruits  weight of fruits g/ha, (Rs_ha.) ratio
i "Repeated soil rmcking after every ten days in the 1.67 3103
carly stage of the crop upto one month-NSKE (34.200
1P-DLE 11%% a7 14674 459
2 Acephate 0,002 - Acephate 01.03% - Acephate 14.41 1395
0.03% {32.34) {2193y a4 42340 1320
3 WSKE 10% = Malathion 0.05% - NSKE 10%% 2247 2196 B0 28976 217
{28.29) (2793)
'] DLE 1% - Acephate 0.03% - DLE 10% 24.07 21.73 B2 20624 21.37
{2027 (27.61)
] Endossillan 0.07%-Malathion 0.05%-Accphate 11.32 11.22
0.03% {19.61) (1957 103 51394 37.08
6 Meem oil 1% - Neem gold 2.5 Pha -NSKE 108: 2925 2737 T4 X446 1.58
{3271} (31.46)
7 DLE 10f4 - NSKE 108% - Endosulfan 0.07% 2715 2754 76 24556 1600
{31.42) (31.73)
] Acephate 0.03% - NSKE 10% - Malathion 0.05% 11.88 11.65 99 47514 3725
(2022 {1959
g alathion 0.05%x-Malathion 0.05% - Malathion 1635 16,37
0.05% {24.07) (23.81) &7 36446 3217
10 Contred { Untreated check) 41 .56 41,22 11 = -
(40, 16) (40.00) T
CDar 5% 1135 0,947 5

* Picking obtained i entine season, ** Figures in parentheses are angular trasaforised valies NSKE - Neam Sead Kemel ExtractTHLE - Datura Leal Extract

Minimum fruit damage 11.32% on number and 11.22% on weight basis with highest marketable fruit yield of
103g/ha was observed in treatment comprising sequential spray of endosulfan 0.07%, malathion 0.05% and acephate
0.03% which gave maximum net return of Rs. 51394/ ha. However, it was at par with module comprising acephate
0.03% - NSKE 10% - malathion 0.05% sprays damage being 11.88% on number and 11.65% on weight basis with fruit
yield 98.93 g/ha and also gave highest benefit cost ratio 1:37.25. Thus spray of synthetic insecticide such as endosulfan
could be replaced by neem based formulation. More (2007), Varghese ef.al. (2006) and Prem Chand et al.(2003) have
alsoreported application of NSKE , acephate and malathion formanagement of fruit fly.
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Evaluation of bioefficacy of biopesticides, chemical insecticides against blister beetles,
Mpylabris pustulata and Epicauta sp. in black gram

T. Boopathi, K.A. Pathak, Nabajyoti Das
ICAR Research Complex for NEH Region, Mizoram Centre, Kolasib 796 081, Mizoram,

Blister beetles are hypermetamorphic going through several larval stages, the first of which is typically a
mobile triungulin. The adults feed on flowers and leaves of plants of such diverse families like Amaranthacea,
Asteraceae, Fabaceae and Solanaceae. The adults feed on leaves but are especially attracted to flowers where they feed
on nectar and pollen. It is the most serious pest of pulse crop and groundnut and it can cause yield loss up to 25 per cent in
black gram (Pathak, 2003; Shylesha er al., 2006). New chemicals alongwith the conventional insecticides, if used
judiciously and in rotation can be help in control of blister beetles. Hence, Field trials were conducted during kharif
2007-08 at ICAR Research Complex for NEH Region, Mizoram Centre, to evaluate the efficacy of biopesticides, and
common insecticides in blackgram. The trial was laid out in randomized block design (RBD) with plot size of 20m’. The
variety used was local planted with a spacing of 60 = 30 cm. One spray was given based on ETL {Economic Threshold
Level} starting from 45 and 60 days after sowing. Ten plants were randomly selected and tagged in each plot.
Observations were made on plant prior to the spray and 1, 7 and 15 days after each spray. The 7" or 15" day count
assumed as the pre-treatment count in respect of succeeding spray when it erossed ETL. The total numbers o fadults were
recorded.

The results from the Fig. 1 reveal that all the treatments were significantly superior of endosulphan 35% EC,
imidacloprid 17.8% SL, chlorpyriphos 20% EC, deltamethrin 2.8% EC and dimethoate 30% EC were more effective.
Spray with neem oil 1% EC, neem oil 0.03% EC, malathion 50% EC, endosulphan 35% EC, monocrotophos 36% SL,
cypermethrin 5% EC, chlorpyriphos 20% EC and dimethoate 30% EC was found more effective after 15 days.
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Fig. 1 Bioefficacy of biopesticides against blister beetles

Among all the treatments spraying of monocrotophos 36% SL and imidacloprid 17.8% SL was found more
effective against Epicauta sp. with cent per cent reduction in the adult population one day after spray followed by neem
0il 1% EC, cypermethrin 5% EC and chlorpyriphos 20% EC (0.2 adult per plant). Spray with neem oil 1% EC, malathion
50% EC, endosulphan 35% EC, monocrotophos 36% SL, eypermethrin 5% EC, imidacloprid 17.8% SL, chlorpyriphos
20% EC and dimethoate 30% EC were found more effective after 15 days spray. Spraying of imdacloprid 17.8% SL was
found more effective 1,7 and 15 days after spray. Epicauta sp. adult population over the season (Fig. 1) indicated that the
spraying of imdacloprid 17.8% SL noticed most effective. Boopathi ef.al. (2008) and Ward (2001) reported that
monocrotophos 36% SL caused reduction of blister beetles.
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Toxicity of novel chemicals to diamond back moth, Plutella xylostella (L..)

Umesh Kumar Shukla, Ajanta Birah, Poonam Chilana and G. P. Gupta
Division of Entomology, Indian Agricultural Research Institute, Mew Delhi 110012

The Diamond back moth (DBM), Plutella xylostella (Linnaeus)(Lepidoptera: Yponomeutidae) is a major pest
of cabbage and cauliflower and other cruciferous crops, can thrive under extremely varied climatic conditions (Sarfraz
et.al., 2005). The destructiveness of DBM, coupled with capacity to develop resistance to synthetic insecticides as well
as Bt, has made this pest the focus of IPM research in cruciferous crops. In view of this, binassays were conducted to
evaluate different insecticides with diverse modes of action. The test-larvae were reared on cabbage curd in laboratory
(temp. 27£1°C, RH 65%<5%, 16: 8 hour scoto/ photophase regime). Five day-old larvae of F, generation of DBM were
used to ensure genetic homogeneity for bivassay study by “leaf-disc dip bioassay method”, an ideal method for such
study (Vastrad et al,, 2004). Leaf-discs of approximately 4 ecm diameter were cut from the cabbage curds and were
dipped in lest concentrations of different insecticides for 20 seconds and then air-dried. The treated leaf-discs were then
transferred to clean crystal vials (6 cm diameter) and five larvae (5-day old) were released in each vial. For conirol, the
leaf-discs were dipped in the sterile water. Larval mortality was recorded at 24, 48, 72 hour after treatment. Moribund
insects were counted as dead,

Based on LC,, values, spinosad 45%5C was found to be highly toxic (LC,, 0.336ppm), followed by emamectin
benzoate 5%WSG (LC,, 2.185ppm), chlorpyriphos 20%EC (LC,, 5.214ppm), cartap hydrochloride 50%SP (LC,,
8.238ppm), Indoxacarb 14.5%5C was least toxic (i.e., LC,, 111.895ppm) (Table I). Spinosad is easily absorbed into leaf
tissues as demonstrated by Gray and Osbome (200 1), probably this is the reason for the maximum larval-mortality. Itis
therefore suggested hat spinosad 45%5C can be used to control Plutella xylostella. Further [ield trials may be
undertaken to check the bioefficacy before recommending to farmers.

Tahle 1 Comparative toxicity of insecticides against Plufella xylostefla

Heterogeneity )

Test-insecticides wegreason LCo  iburinl ity elative

x equation Giapand Toxicily

X df Y=

Spinosad 45% 5C 1.124 7 5.780+1.64Tx 0.336 0.249 - (.452 15.51
Emamectin 1.070 7 4. 401+1.763x 2.185 1.651 - 2.892 2.38
benzoate 3%WsG
Cartap
hyedrochionids 1.951 7 3.005+1.195x £.238 5.720 - 11.855 063
50% SP
Indoxacarb
1450480 4,266 7 |.774+.574x% 111.895  B5.297- 146.788 0.04
Chlorpyriphos . a i
HPLEC B.046 7 2.55143.414x 5214 4,574 - 5948 1.00

DF: degree of freedom, i : chi square, LC: lethal conceniration
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Toxicity against predators limits the use of microbial insecticides
in terai region of West Bengal

Hirak Chatterjee
Department of Plant Protection, Yisva Bharati, Sriniketan 731236, West Bengal

Microbial 10s tend to be highly selective and established as an alternative 10 eco-destabilizing chemical insecticides
especially against lepidopleran pests. The main limiting factor in large scale use of Bacillus thuringiensis kurstaki and
avermectin is their high toxicity to beneficial insects like silk worm and other non-target species. In view ol this, adverse effects
of some commercial biplogical insecticides were investigated under field condition against two important natural enemies.
These included Menochilus sexmaculatus, Micraspis sp. and Harmonia octomaculata and spiders, Lycosa peedudoanmalata,
Opopes spp. and, Argiope sp. The experiment was conducted simultaneously in cabbage field with 5 treatments. Tested
microbials were B.ek- 55000 S.U. / mg (Halt), B.rk- 32000 LU. / mg (Biolep), Avermectin-1.8% w/v (Vertimec) and
Beauvaria bassiana- 1x10 spore / ml (Bassina) which obtained from Biostadt Agri Sciences, Wockhardt ; Biotech International
Lid, New Delhi; MNovariis, Mumbai and Agro Evo India Lid, Mumbai, respectively. Spraying was done when moderate
populations of the two predators were noticed, synchronized with the infestation of cabbage aphid, cabbage lopper, cabbage
butterfly and diamond back moth, Pre-count observation based on aciual number present in ten plants / plot al one day before
spraying and subsequent post count dataon 3, 7 and 14 days after spraying (DA S) were recorded, 3 species each of coccinellids
and spiders taken together and considered as coccinelid and spider predator respectively, Data thus obtzined were subjected o
twi [actors RCBD analysis,

Allthe microtials were found toxic to cocconellid and there was variation in toxicity, Avermectin was found most loxic
causing 37.11% overall reduction in beetle population followed by Btk-32000 1U/mg (34.62%), Btk-55000 SU/mg (28.8%) and
B. bassiana (25.61%). Regarding persistent toxicity, the maximum reduction of coccinellid population was observed on 7 days
after spraying. A similar trend was noticed on 14 days after spraying. Decrement in appearance of coccinellid beetles also may be
attributed to the mortality of their prey populations immediately after application of biopesticides as observed on 3 DAS. While,
the percentage of reduction with respect 1o contrel plot were recorded as avermectin (36.57%) > Btk-32000 U/ mg (35.23%)>
Btk-55000 SU / mg (30.68%) an 7 DAS whereas, Seauvaria bassiona exerted a maximum 28 58% mortality of coccinellids
somelime latter on 14 DAS (Fig.1). Present investigation is very similar to those of Zuo ef ail (1994) where B¢, was found to
suppress the population of ladybird beetles and chrysopids after 3-7 days. Among the microbials avermectin again emerged as
maost lexic compound to spider species reducing 34 43% average population. The next order of toxicity was found as Brk-35000
SUdmg (28.08%)= Bik-32000 IUVmg (22.11%)> 8. bassiana (15.15%). There was a dircet effect of microbials on spider
population rather than indirect effect by eliminating host species as observed in case of coccinellid beetles.
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When the effect was compared with the control plot it was noticed that 39.3 1% reduction in spider population was due
to avermectin followed by 29.14% and 25.56% in Sik-55000 SU/mg and Btk-32000 [LUVmg respectively on 3 DAS (Fig.2),
whereas the fungus affected 10.81% reduction on 14 DAS. However, the population gradually increased aflerwards and
analogous pattern of decreasing toxicity were also recorded for the rest microbials. The results are in accordance with the
findings of Ghosh (1999) where avermectin and B.£ k. showed 38.16% and 27.97% reduction in spider population respectively,

It can be concluded that though avermectin was considered as most potent microbial toxin towards lepidopleran pests
and proved to be safer against non-tarpet arthropods {Lasota and Dybas, 1991) present study establishes that it is highly toxic to
natural predatory fauna even at very low doses, and might be restricted its use in large scale. -
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Lamhda-cyhalothrin induced alterations in cuticular biochemistry
of mutant Dresophila melanogaster

Harendra N. Sharma and Prabhu N. Saxena
Department of Zoology, School of Life sciences, Khandar campus, Dr. B.R, Ambedkar University
Agra 282002 Unar Pradesh

Insects destroy our crops and cause food scarcity, Many insecticides have been used for their control, These
could play a role in chitin metabolism. Chitin synthesis is regulated by chitin synthase and chitinase enzymes which help
in polymerization and degradation respectively. An attempt has been made to assess modulation in chitin synthesis by
the experimental compound, lambda-cyhalothrin in mutant Drosophila melanogaster. Adult white mutants were reared
and maintained at 25°C and 50% relative humidity. Males and females were crossed for each biochemical estimation,
consisting of six sets for statistical accuracy, first three as control sets (UTS X UTG') and another three as treated sets
(TS x TC). The experimental flies were divided into five sets, each consisting of random ly selected 10 individuals. The
stock solution of test compound was prepared in acetone and serially diluted to 8 pl, 4 pl, 2 pl, 1 pl, and 0.5 pl per 100 ml
food. Same amount of diluent was given to the control groups and the flies were released in culture bottles. The mortality
and survival were recorded for each dose after 48 hours. Moribund flies were considered as dead. The data were analyzed
statistically by log-dose/probit regression line method. Biochemical estimations were done with standard laboratory
methods. The observations were analyzed using student's 't' test.

Table 1 Alterations in cuticular components of white mutant Drosophila melanogaster

S.No. Parameters Control set Treated set
{(Mean+5.Em.) {(Mean+S5.Em.)
I. Total proteins (mg/di) 13.13£2.76 16.26+3.70
z Glucosamine {mg/dl) 1.23+0.086 1.6+0.173%
k| M-acetylglucosamine (mg'dl) 4.63+0.29 5.6+0.34*
4. Chitinase activity {Unit) 6.28+0.32 80140, 153 %+
s. Chitin content {mg/gm) 1.05340.014 0.9+0.089%+

5.Em. Standard Ervor of Mean *(P=0.05) =*{P<0.05) ***{P<0.01)

LC,value for white mutant Drosophila melanogaster was 2.12pl/100ml of food and the sublethal
concentration for experiment was 0.2pl/100ml of food. Under stress condition, the biochemical components may vary.
Chitinase activity has been increased after treatment which induces degradation of chitin into its simpler units i e
glucosamine and N-acetylglucosamine (Kramer er ai., 1995) as revealed by their increased level. Total protein content
has been increased due to breakdown of chitin-protein complex by the action of protease and chitinase enzymes
collectively (Karaiyan and Thangraj, 1999). The chitin content has been decreased following lambda-cyhalothrin
treatment, reveals its modulatory action in Drosophila melanogaster. The active moulting fluid has been observed to
penetrate the layers of chitin and protein complex (Brookhart and Kramer, 1990). This fluid contains two major
enzymes, one, the protease which unmasks the cuticular chitin for the action of chitinase and the two, chitinase which act
on the unmasked cuticular chitin to degrade it into simpler units, glucosamine and H-a-:ewlg]u-:osamme {Karaivan and
Thangraj, 1999). However, it is also possible that the chitin synthase which helps in amino sugar polymerization,
decreases following treatment with lambda-cyhalothrin, resulting in decreased chitin content as chitin synthase and
chitinase are the main enzymes to regulate chitin synthesis (Merzendorfer and Zimoch, 2003). The possibility of
involvement of chitin synthase cannot be ruled out and has been considered an important regulatory step. It is thus
cancluded that lambda-cyhalothrin, a type Il synthetic pyrethroid has the potentiality to modulate chitin synthesis.
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Response of plant lectin, erythroagglutinin on tobacco caterpillar,
Spodoptera litura (F.)

Alpana, Brijesh Singh, Umesh Kumar Shukla and G. P. Gupta
Division of Entomology, Indian Agricultural Research Institute, New Delhi 110 012

Tobacco caterpillar, Spodoptera litura (Fabricius) (Noctuidae: Lepidoptera), is a polyphagous and
econoirically important pest in India, and has emerged as a major pest in first generation Bt cotton too (Janakiraman and
Gupta, 2002) by occupying the niche left by other bollworms owing to its refractory nature to most of the Cry proteins.
Lectins (Erythroagglutinin), the plant defensive proteins are among the effective and affordable natural molecules that
have been reported to act as insecticides and bound strongly which caused severe disruption, disorganization and
elongation of the brush border membrane and stimulate the division of midgut cpithelial cell nuclei of target cohort
(Fitches er al., 2001). Keeping in view, an attempt has been made to investigate the response of Erythroagg lutinin against
& fitwra in our laboratory during 2007-2008. Culture of the test insect was maintained in the laboratory in environmental
simulation walk-in chamber (27£1°C, 60+£5%RH, 16:8 scoto/photophase). The lectin Erythroagglutinin was tested
following "artificial diet surface incorporation’ technique with neonates of the test insect as suggested by (Gupta er al.,
2007). Studies show that Erythroagglutinin lectin was found effective to the target pest, S linra (LC,, 0.0014%).
Consequence of feeding lectin intoxicated diet by the larvae, the pupal weight was adversely affected (341.3 mg) in
higher concentration of Erythroagglutinin, whereas in untreated control it was 435.5 mg. The effect of the lectin was
quite different on survival and morality of the test insect, which varied from 53.33 10 10.00% in weatment
{Erythroagglutinin} as compared to untreated control (80.00%2). It is evident from the data that lectin intoxicated diet
prolonged the larval period and also adversely affected the various biological parameters of the test insect (Table 1). The
outcome of the studies will be of practical value to the entomologists and molecular biologists involved in developing
transgenic crops.

Table 1 Effect of Erythroagglutinin lectin on the growth and development of Spodoptera litura

Concentration (%5) D

Biological —_— _ (P=0.05)
atiribute Contral 00001 00007 0.001 D005 001 005
Nl -davold  24B.02:1820 151571459 1204421501 98.62+1433 63.4G:l005 2088599 19514649 2248
Larval
weipht (img)
Larval HO7E299 2667992  4667HI026 53331044 6333997 TII34553 BL00643 919
modality (%) (14.70) (30.82) (43.06) {49.94) (52.85) (59.98) {63.63)
Larval period 17284302 19494320 208289 2202310 23336421 BIAKIE 57552 632
{ys)
Pupal weight  4355430.16 420422956 411551331 401.2627.76 3836622792 358043054 341342566  S0.86
(g}
Adult emergence 85714554 TLTMS55 6875651 64294583 SASHAGY 50005443 50004540 639
(") (69.09) (58.57) (56.00) (53.35) (4762) (45.00) {45.00)
Survival (%) BDODEGET 53334334 36678333 3000333 2000334 13334333 100333 511

(63.64) (46.91) (37.25) (33.19) (26.52) (21.32) {1827
Tewal 26,4442 18 20384233 3000 4 3210244 JORE3.05 02099 3604100 4,55
Developmental
period {days) e

Diata in parentheses are arcsime- ransformed values; +: standard deviation, C1x: critical difference
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Persistency effect of different insecticides on Chrysoperla carnea Stephens
(Neuroptera: Chrysopidae)

N. N. Singh, Mukesh Kumar and Amandeep Kaur
Department of Entomology and Agricultural Zoology, Institute of Agricultural Sciences
Banaras Hindu University, Varanasi 221003

Inspite of several credentials, indiscriminate and over use of insecticides leads to several ill effects such as
environmental pollution, development of resistance in insects against insecticides, resurgence and outbreak of pests and
harm ful side effects on non-target species including natural enemies. Hence, entomologists are advocating to avoid the
use of insecticides or it should be kept at bare minimal level because, insecticides are important tool of IPM and should
be used judiciously. In IPM programmes only those insecticides should be incorporated which are eeofriendly and have
no adverse effect or very little effect on non-target organisms. According to Van den Bosch and Stem (1962)
identification of insecticides, which can kill the pest species effectively without adversely effecting natural enemies has
been recognized as an important prerequisite for effective integrated pest management. The efficiency of any bioagent is
greatly influenced by the use of insecticides. On many occasions the insecticides used are of long residual actions and
can cause adverse effects on natural enemies for longer periods. The predator, Chrysoperia carnea Stephens has been
recommended for controlling aphids, jassids, whiteflies, mealy bugs and eggs and young larvae of lepidopterous pests
on various crops, including mustard. Hence, the present study was conducted to assess the persistent toxicity of some
commonly used insecticides sprayed at recommended dosages on mustard so as to identify safer insecticides for C.
carnea.

Mustard crop was raised in pots in a net house and sprayed with selected insecticides at recommended doses with
a high volume sprayer. Water sprayed control was also maintained for comparison. The leaves were brought in
laboratory at 24 h intervals up to 5 days after treatment and placed inside the petridishes separately in such a way that
entire inner surface of the petridish was covered with treated leaves. In each petridish 10 larvac of C. carmea (2" instar,
two days old) obtained from laboratory culture were released. The experiment was replicated 5 times and observations
onmortality of larvae were recorded separately for each treatment after 24h of release. The petridishes were placed ina B
O D. incubator at 28 + 2°C and 65 + 5 % RH. Ewvery day a control with leaf collected from water sprayed plant were also
maintained. The processes were continued till mortality of C. carnea on treated leaves was about equal to the mortality
observed in water spray control plants (5 days). The data thus generated on per cent mortality afler the respective time
intervals were transformed to arc sine values for statistical analysis.

The persistencies of all the tested insecticides (Table 1) revealed that the toxicity of all the tested insecticides
reduced gradually over period of time. The maximum per centage of mortality of C. carnea was observed one day after
treatment (1" DAT) and followed significantly decreasing trend till 5 days afier treatment. The persistency of different
insecticides differed. Among the tested insecticides, Nimbecidine and NSKE have no persistent toxicity however,
oxydemeton methyl was found with maximum persistency followed by Imidacloprid = Dimethoate > Endosulfan =
Cypermethrin with significant mortality overuntreated control.

On the basis of mortality, selected insecticides were categorized (Table 2&3) as described by the International
Organization for Biological Control, 1985, Residues of oxydemeton methyl were moderately harmful for 1-2 days after
treatment (DAT), slightly harmful on 3 days after application, and onwards it could be categorized as harmless.
Mimbecidine and NSKE has no persistent taxicity against C. carnea as the per cent mortality observed at any days after
treatment did not differ significantly from the mortality observed in untreated control. The maximum persistent toxicity
was observed with Oxydemeton methyl and the minimum with NSKE followed by Nimbecidine.

The finding is in conformity with of Balasubramani and Swamiappan (1997) and Patil and Lingappa
(2001). Among all the tested insecticides, botanical insecticides like NSKE 5% and Nimbecidine have no persistent
toxicity on  carnea and similar reports were also made by Deol et al. (2000). These clearly demonstrate that under
mustard ecosystem only botanical insecticides (i.e. Nimbecidine and NSKE) should be incorporated in IPM programs
for the management of mustard aphid, as these have no persistent toxicity on C. Carnea, an important bioagent of
aphids. If at all it becomes necessary to apply other insecticides like Oxydemeton methyl, Imidacloprid, Dimethoate,
Endosulfan and Cypermethrin, then the release of C. carnea larvae should be done after four days after the application of
these chemicals
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Table 1 Persistent toxicity of different insecticides to Chrysoperla carnea

Imsectichdes Fer cent* mortallty of CC carnes ot different davs after treat ment Mean
1 DAT 2 DAT 3 DAT 4 DAT SDAT
Oydemeton methyl 64.00 52,00 2800 1000 4.00 60
[53.13) (48.15% (31.93) (18.43) {11.54) {34200
Imidacloprid 500 40060 2600 1400 400 27603
(47249 [349.23) {3065) 2197 {11.54) {31.69)
D methoute 5600 A0.06 2600 a00 ooa 2600
[48.45) [39.23) { 3h6i) {16.43) (000 306G
Endosulfan 3400 200 1000 6,00 200 14.80
{35.67) [(27.97) {1843} (4. 18) (813} {22.63)
Cypermethrin 200 12.0x 800 1200 0.0 LB
[27.9T) (20.27) (1643} {20.27) (0L0G) {1919
Nimbecidi ne 600 000 4,00 2.00 2000 2.80
[14.18) {0.00) (11.54) (8.13) (813} (3.63)
NSKE 4.00 4.00 a.00 .00 200 200
(11,54} [11.54} {00y {0.00) (5.15) (B13)
Control (ALY 400 0.00 4.0 6,00 280
{000y [11.54} {000 (11.54) (14 1%) (9.h3)
Mean 300 2175 1275 T.00 250
(33.21) [27.50] (20.52) (15.34) {9100y
Sources of variation
C.D. at 5 per cent | per cent
Treatment (T) 1.050 1.386
Days (D) 0.656 0.866
TxD 3.5l 6.932

‘Average of five replications Figures in parentheses are arcsine-transformed values

Table 2 Insecticides categories following IOBC 1985

5. Catepories Per cent mortality MName of insecticides
No.

.  Harmless <25 Endosulfan, Cypermethrin, Nimbecidine
and NSKE

2. Slightly harmful 2530 Oxy-demeton methyl, Imidaclorprid and
Dimetheate

3. Moderately harmful 51-75 -

4.  Harmful =75 -

Table 3 Lasting period of insecticides on the basis of persistent toxicity

Insecticides Lasting period of insecticides in different categories in DAT
~ Harmful Moderately harmful Slightly harmful Harmless
Oxydemeton methyl . 1-2 3 -5 =
Imidacloprid - 1 2-3 d-5
Dimethoate - 1 2-3 4-5
Endesul fan - = 1 2.5
Cypermethrin - - - 1-5
Nimbecidine - - - 1-5
NSKE = i A 1-5
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Effects of plant lectin on growth and development of Helicoverpa armigera (Hubner)

Brijesh Singh, Arun Kumar'and G.P. Gupta
Division of Entomology, Indian Agricultural Research Institute, New Delhi 110 012
'Department of Zoology, A.S. (PG) College, Mawana, Uttar Pradesh 250401

Helicoverpa armigera (Hubner) is one of the most devastating pest worldwide (Arora et al., 2005). Ithas defied
conventional methods of control and has developed resistance to almost all groups of insecticides. There is fear that it
may soon develop resistance to Bt cotton. It has prompted scientists to seek alternatives such as enzyme inhibitors and
secondary metabolites. Our interest has been to identify effective inhibitors of insect gut proteinases from different plant
sources that might be an alternative or complimentary to Bt strategy. The effectiveness of plant lectin, caster bean, was
tested against neonates of H. armigera following ‘artificial diet surface incorporation’ method (Gupta ef al., 2004).
Laboratory culture was maintained in environmental simulation walk-in chamber (27+1°C, 65+5% RH, 16:8 h scota:
photophase regimes) on the artificial diet in laboratory of the Division of Entomology, Indian Agricullural Research
Institute, New Delhi. Different concentrations of lectin (castor bean) (Sigma Aldrich) were prepared by serial dilution
technigue.

A complete randomized block design was used to test the lectin, Data showed that plant lectin (castor bean)
inhibited the growth and development and affected the larval and pupal survival and adull emergence in a dose
dependent manner, The larval mortality till pupation in untreated control was maximum (11.11 %), it ranged from 40.00
t063.42 % in caster bean treated dict. The larval weight was adversely affected and was less than the untreated control. It
is evident from the data that lectin intoxicated diet prolonged the larval period and also adversely affected the various
biclogical parameters (Table 1). The LC 50 value for lection in the bioassay was 0.377%.

Table 1 Effects of plant lectin (caster bean) on growth and development of Helicoverpa armigera

Biological Concentration SEm op
. 0.1 0.05 .01 0.005 0.001  Control + (P=0.05)
attribute
Larval weight 913646, 05 4BET.1T  113.86k5. 1157825, 12204¢ 151.05+ 3.51 10.79
(mg) 9 DAT 07 64 80 6.17 538
Pupal weight 2T0.00E1 266314435 266.00:1 265338 26015+ 26529+ 6.29 19.37
{(mg) 408 2.4 97 15.03 5,74
Pupation (%) 36,5944, 44442725 5333443 5556473 60.00L5.  BR.BO:Y, 1.91 588
6 (41.79) 5 1 02 20
*(37.20) (4691)  (4822)  (50.79)  (70.66)
Larval period 15.6941, 1536106 1529510 149618 1481+l 14,601, 0.79 142
(days) 6 9 f 17 04
Adultemergence  60.005.  65.00£5.60  66.67:85 68.00:83 703745 90.00:2. 2.3% 7.35
(%) 67 (53.78) 6 5 72 &1
(50,81 {54.85) (55671 (5TA0h  (TLe0)
Survival (%) 71.95:2. 2889449  3556£3.6 37.7B£2] 422242 80.00] 2.57 7.93
65 (32.46) | 3 57 131
*(27.91) (36.59)  (37.92)  (40.52)  (63.83)
Fecundity 408443 504+184 TTRLIS3  BE0+115  937=127 1375432 10297 317.29
(epga/fermale) ]
Fertility (% 203443, 31316478 3470835 3581436 3B31ad 380746, 1,95 6.02
hatching) 74 (33.98) 8 | 65 49
(26.75) (1607  (3674) (3827 (7030
Total 173755, 26824270 2672426 26.18£39 25810, 25.56+2 2.00 6.15
Developmenial 77 2 8 80 B0
period (days)

* Data in parentheses are arcsine- ranstormed values; SEm: standard error of mean; CD: eritical difference: +:
standard deviation, DAT: Day after treatment
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Bioefficacy of various seed protectants against pulse beetle
in eastern parts of Uttar Pradesh

R.K. Pandey and P.V. Daware
Department of Entomology, N.D. University of Agriculture and Technology, Kumarganj, Faizabad

The insects causing damage to stored pulses are pulse beetle (Callosobruchus chinensis 1.) khapra beetle
(Trogoderma granarium Everts) and lesser grain borer (Rhizopertha dominica F.). Among these pulse beetle is most
important as it infests pigeonpea both in field and storage, causing loss of nearly 0.21 million tonnes, costing 6.85 million
rupees. Many workers have reported that mixing of plant products with grain repeal insects. A lot of work have been
carried out in different parts of India, but little work on management of this pest under the condition of eastern U.P. The
investigations were carried out in the entomology laboratory of Seed tech section of N.D.U A& T Kumarganj, Faizabad
during 2006-07. Deltamethrin  2.5W.P. @40 mg/Kg seed proved most effective against C. chinensis infesting stored
pigeon pea up to 9 month. Neem oil @ 10 mI/kg seed was most effective in reducin 2 percent infestation and weight loss
caused by C chinensis, It also reduced the oviposition on grain, Neem India 10 ml’kg seed Neem dry leaf powder 10g/kg
seed, lufeneuron 10ml/kg seed, spinosed 10m1/ kg seed and coconut oil 10 mI/kg seed were also effective in controlling
the population of C. chinensis,

Fifteen kg freshly harvested insect free, healthy grain of pigeonpea variety NDA-1 was used for testing the
efficacy of various protectant against C. chinensis. Experiment was conducted in CRD with 10 treatments and 3
replications from July2007 to March 2008. Required amount of neem dry leaf powder was weighed and neem oil,
mustard oil, coconut oil, neem India, spinosad and lufeneuron were measured and mixed in 300g of grains separately.
Deltamethrin 2.5 w.p. was weighed and diluted in 10 ml of water and mixed in 500g pigeonpea seed. Then 5 pairs of C.
chinensis were taken from already maintained culture and release in each container. Deltamethrin 2.5 WP (i 40 mg/ke
seeds proved most effective infesting stored pigeonpea upto 9 months. These observations are supported by Rahman and
Yadav (1987). Neem oil @ 10 m/1kg seed was effective in reducing per cent infestation, and weight loss caused by C.
chinensis. It also reduced the oviposition on grains. The next effective treatment was mustard oil e 10 mlkg seeds.
Neem India 10 ml/ kg seed, Neem dry leaf powder 10 g/ kg seed, Lufenuran 10 ml/ kg seed, spinosad 10 ml/ kg seed and
coconut oil 10 ml/ kg seed were also found effective (Table 1). In case of botanicals the results have been supported by
various workers (Yadav and Bhatnagar, 1987).

Table 1 Effects of seed protectants against pulse beetle in pigeonpea

Per cent infestation

S.No.  Treatments doses/ kg of seed Smonihs: - € it 9 months

l. Neem dry leaf powder (10g) 3.40 6.45 10.41
2 MNeem oil (10 ml) 2.58 5.78 B.75
3. Mustard oil (10 ml) 2.65 5.85 BES
4. Coeconut oil {10 ml) 433 3.03 12.01
5. MNeem India (10 ml) 312 .25 10.32
. Spinosad (10 ml) 3.76 6.03 10.65
7. Lufenuron {10 ml) 3.45 5.87 10,458
8 Deltamethrin (40 mg) 248 4.85 6.935
9, Water (10 ml) 15.36 29.21 44.83
10, Control 15.30 30,18 4531
C.D. at 5% 0.040 0.040 0.040
SEm+ 0.013 0.013 0.013
REFEREMNCES
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Feeding responses to organie chickepea by Helicoverpa armigera (Hubner)

B.K. Singh and R.P. Singh
Department of Entomology, University of Agriculture and Technology, Kumarganj, Faizabad 224229, Uttar Pradesh

Chickpea (Cicer arietinum L.) is a premier pulse and more than 65% is produced from India. Damage caused
by Helicoverpa armigera (Hubner) on chickpea may be 75-90% . Organic crops have shown higher tolerance to insect
aitack due to thicker cell wall and lower levels of free amino acids. Host plant nutrition influence the larval mortality,
decreased larval and pupal weight, prolonged periods, inhibit pupation and reduced fecundity. Udai variety of chickpea
was used for experiment. Fertilizer and manure for treatments of NPK (@ 20, 60 and 40 kg / ha; FYM @ g tonnes / ha,
vermin- compost @ 37.5 q / ha and seeds inoculated with rhizobium culture (@ 20 mg / Kg were applied for the
treatments T,, T, T, and T, respectively. No fertilizer was applied for treatment T 5 i.e. control. The larvae reared in the
laboratory by feeding ofraised chickpea (C. arievinum L.) under treatments (T,-T,).

Amino acids extracted with hot ethanol (80% v/v) from fresh larval samples and two dimensional ascending
paper chromatography with solvents phenol: water: ammonia (80:20:3, v/v) and butanol: acetic acid: water (4:1:5, v/v)
were used. Ninhydrin positive substances were detected and measured quantitatively with sprectrophotometer at
wavelength 510nm, Proline quantified separately. Protein was estimated by Lowry ef al (1951). Larval protein and
aminoacids were estimated on fresh weight basis,

Length, weight and protein content of the 5 instar larvae of the treatment of NPK werz highest. In the treatment
of vermi-compaost weight of the 5" instar larva was lowesl. Lowest protein content was recorded in the treatment FYM.
Total concentration of essential amino acids in the rrearments of the T, (WVermi compost) and T, (Control) were 298.59
and 240,30 pg /100 mg fresh weight larvae, which were also 1.38 times and1.71 times lesser than NPK respectively.
Essential amino acids lysine and histidine concentration were lowest (26pg /100 mg fresh weight) of the treatment
vermicompost. Lower concentration of essential amino acids of the treatment vermicompost resulted lesser protein and
weight of larva, while its higher concentration of the treatment NPK resulted highest larval protein and weight.
Consequently, feeding of vermicompost treated chickpea inhibited larval growth. Similarly, 6" instar larva of
vermicompost treatment was deficient of lysine and histidine. Vermicompost application in chickpea may be useful for
lowest concentration of larval lysine and histidine of i, armigera.

Tablel Impact of chickpea feeding on length, weight, protein and essential amino acids of 5" larval instar of 1.
armigerda

“Treatments TINPK T2 T3Vermi T4 Seed TS SEM+- CD
FYM Compost Inoculation Control at 5%
Length mm 2218 22.35 21.80 21.20 20,20 (.46 1.36
Weight gm 0010 0.0800 0.0625 0.0805 0.0775 00025  0.0073
Protein pg/ 4592 1109 4520 4524 4590 10669 3158
1 00myg fresh
weight
Essential Amino acids pg/100mg fresh weight
Leucine and 107.22 187.50 152.77 176.78 115.31 1.97 5.84
Isoleucineg
Valine 57.69 89.84  50.72 103.54 69.07 1.06 3.15
Lysine and 100.96 15885  26.38 206,42 55.02 1.43 43
Histiding
Arginine 107.22 14.32 2222 66.07 - 1.20 3.56
Threonine 39.66 31.25 37.50 33.57 - .76 224
Tatal 412.75 48176 298.59 696.40 240.30 2.98 B85
Number 7 7 7 7 3 032 0.96
REFERENCES
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Interrelationships amongst the larval, pupal and adult weights of
Helicoverpa armigera Hubner

G.K. Mahapatro and UK. Shukla
Division of Entomology, Indian Agricultural Research Institute, New Delhi-110 012

Characterization and quantification of different stages of test insects may be useful for understanding the test
insects biology, The test-insect taken is the most common lepidopleran pest Helicoverpa armigera Hilbner (Noctuidae),
In scientific investigations related to entomological experimentations, this is the most widely used test insect to be reared
in the laboratory on natural and’or artificial diet. Despite its wide usage, still some facts are unknown to us. The last
larval- weight, pupal- weights (first-day of pupation, last-day of pupation) and the adult-weight after emergence may
have some definitive relationship(s) with/without gender bias. On this hypothesis, an experiment was undertaken taking
wheat germ based artificial diet (Gupta et al,. 2005) under controlled laboratory conditions (temperature 27£1"C, RH
65+5%, and 16: 8 hours scolw/photo-phase regime). Fifty larvae were selected, weighed on 6-day larval age, reared
individually in borosil vials (5.5 x 2 em; 20cc). till adult-emergence. Body-weights on 6" day to last-day of larval-stage,
first and last-day of pupal-, and first-day adult-stage; were recorded. Sexual segregation was done in the pupal-stage,
confirmed in adult-stage; and tabulation was prepared on this sex-determination.

Larval weights were recorded on 6-day (61.39 mg per male, 60.65 mg per female; and 61.07 mg average). The
larval weight gain from this 6" day (o last-larval stage (maximum) was 7-8 folds. The bady weight conversion in various
life-satges is presented in a two-way matrix (Table 1). The weights of last-day of larvae recorded were averagzed out
(465,07 and 494.52 mg), first-day of pupa (346.67 and 360.26 mg); last-day of pupa (293,62 and 310.20 mg); and first-
day of adult-moth (1567 and 17% mg); respectively for male and female individuals. It can be concluded that sex hasno
role in this existing variation between male and female Such types of studies are being continued for other important test-
insects also, for generalizing any possible trend in the interrelationships amongst the body-weights of larval-, pupal- and
adult-weights. This may provide more meaningful insight that may help in basic physiological investigations on insect-
biology and bionomics.

Table 1 Relationships amongst the larval-, pupal- and adult-weights of H. armigera
{two-way matrix, related from X to Y)

Y Body-weight conversion percentage at various life-stages
Last-day of First-day of Last-day of First-day of
larval-stage pupal-stage pupal stage adult-stage

X

Male 465.07 mg 346.67 mg 293.62 mg 156.7 mg
Last-day of larval- 100% T4.54% 63.13% 33.69%
stage )
First-day of pupal- 100% 84.708% 45.20%
stage
Last-day of pupal stage 100% 55.29%
Female 494,52 mg 360,26 mg 31020 mg 179.0 mg
Last-day of larval- 100%a 72.85% 62.73% 36.19%
stage
First-day of pupal- 100% 86.10% 49 69%,
stage
Last-day of pupal stage 100%5 57.74%
Average 477.69 mg 35249 mg 300.72 mg 166.28 mg
Last-day of larval- 100% 73.79% 62.95% 34.81%
stape
First-day of pupal- 100% 85.31% 47 1%
stage
Last-day of pupal stage 100% 55.29%

Body-weights are mean of 50 test-insects, N=30
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Effect of chemicals on the incidence of Tropilaelaps clareae in Apis mellifera colonies

Neeraj Kumar, R. Singh and I.P. Singh
Department of Entomology, RAU, Pusa, Samastipur 848 125, Bihar

Modern keeping with Apis mellifera encounters the problem caused by infestation with mites. The mite,
Tropilaelaps clareae Delfinado and Baker (Mesostigmata: Laelapidae), is parasite of honey bee and severely affects it.
Feeding on bee larvae and pupae causes brood malformation, death of bees and subsequent colony decline or abscond.
An infestation by Trapilaelaps can be recognized either visually on bees or by examining hive debris. Irregular brood
pattern, dead or malformed immatures, bees with malformed wings that crawl at the hive's entrance, and especially the
presence of fast-running, large, red-brown, elongated mites on the combs, are diagnostic for the presence.

Present study was undertaken to determine best suitable chemicals for management of 7. clareae in colonies.
Experiments were carried out at university apiary at RAU, Pusa during 2006-07 and 2007-08. The experiment
comprised of eight treatments and three replications. The hive (colony) may be treated with various chemicals that cause
the mites to drop off combs and bees. Sticky boards on the bottom of the colony can be used to examine hive debris and
mite, The first sign of an infestation by T efareae is often the occurrence of large (almost 1 mm in length), red-brown,
clongated mites on the combs or on adult bees. The infestation of mite was recorded by the method suggested by Mishra
{1997). Different chemicals were tested for their efficacy during dearth period (July to September).

The observations recorded are presented in Table 1, all the colonies were infested and there was no significant
variation in initial infestation. However, the infestation severity ranged from 42.33 to 52.33%. After application of
chemicals, there was reduction in infestation. In control eolonies infestation increased and it was recorded 31.67% and
52.67%, respectively, during 2006-07 and 2007-08. Among different treatments when oxalic acid (35g) and 200 g sugar
dissolved in warm water was applied @ 2 ml per frame there was 48.96% and 44.54% reduction followed by Bayticol @
0.25 ml showing 45.86% and 41.72% reduction, respectively in 2006-07 and 2007-08. There was 9.66% and 16.19%
increase in infestation, respectively, during 2006-07 and 2007-08 in the control colonies. All the treatment decreased the
mite infestation in the hive, chemicals having fumigant action were found better in reducing infestation. The above
findings are in conformity with those of Atwal and Goyal (1971)and Garg et al. (1984).

Table 1 Effect of chemicals on Tropilaelaps clareae in colony of Apis mellifera
Treatment Dase 2006- 07 200708

Initial Final e Imitial Final S
Infestation  imfestation reduction Infestation  infestation  redoction

T — Sulphur dust S0 g 52.00 41.33 2051 50,00 4233 15.34
colony

T, — Formic ncid 5ml/ 51,33 33167 34,42 4933 34467 2972
cilony

Ty — Spray of 2 ml/ 44.33 2547 42409 4233 26.67 36,99

Formic acid {500 framue

mlan 2 | water

T4 — Fumigation 5 51.33 Nz 39,17 49,33 3022 1837

{ Tobacco) minuics

T, = Oxalic acid Imld 47 67 24,33 4896 45.67 2533 4454

(35g) + 200 g frame

Supgar + | | warm

waler

Ta- 1 sirip / 500,00 3100 38.00 48,00 30,00 37.50

Hromopropylste colomy

T, — Bayticol 0.25 ml 52.33 28.33 45,86 50,33 1933 41.72
{ colony

Ty - Control - 47,33 51.67 R 4313 5267 -16 1%

SEM () : 1.24 - - 0.72 -
CD (p=0.05) NS 3.60 - NS 208 -

Dala are mean of three replication, each $00 bees {100 bee / frame). Observation al 10 days interval aficr treatment,
mean of 5 observations.

REFERENCES

Atwal A.S. and Goyal N.P. 1971, Infestations of honeybee colonies with Tropilaelaps, and its control. Jowrnal of
Apiculture Research, 10: 137-142

Ciarg R, Sharma O.P. and Dogra G.S. 1984. Formic acid: an effective acaricide against Tropilaelaps clareae Delfinado
& Baker (Laelapidae: Acarina) and its effect on the brood and longevity of honey bees. American Bee Jurnal,
124: 736-738,

Kumar R., Kumar, N.R., Bhalla, O.P.1993, Studies on the development and biology of Tropilaelaps clareae Delfinado
and Baker (Acarina: Laelapidae) vis a vis the thmeshold stage in the life cycle of Apis mellifera Linn
(Hymenoptera: Apidae). Experimental and Applied Acanology, 17(8): 621-623.

75
PDF created with pdfFactory Pro trial version



http://www.pdffactory.com
http://www.pdffactory.com

= Procendingn of the Muissed S mponem on (P stistepes i
5?‘ wam bal amisig g fresln i e oanen sdieie of vimeic chasgs,
Feweawry 28-38, 1409, Colla g o1 Hertodtian 5ol Faary Ceat

Case study of socioeconomic impact of cotton IPM on Punjab farmers

A.K Dhawan, Harvinder Singh Grewal, Anand Aneja and Maninder Kaur
Department of Entomology, Punjab Agricultural University, Ludhiana, India 141004

Due to the success of the green revolution in India, agricultural sector showed tremendous progress. There was
a quantum jump in the production of different crops, especially wheat and rice, This increase was made possible by high
yielding varieties and by the use of fertilizers especially in irrigated areas. But intensive cultivation has caused
environmental degradation (Singh ef al,, 2002). The same problem was observed in Pun jjab. In these adverse conditions
cotton is best option for crop diversification especially for southwestern districts of the states. But since mid nireties, the
area under cotton crop has shown rapid fall in yicld mainly due to serious attack of insect-pest and diseases. The
Integrated pest management is the best approach for the revival of cotton crop. Considering the importance Punjab
Agricultural University Ludhiana initiated several projects for dissemination of IPM technology with the help of
ICAR, New Delhi and Sir Ratan Tata trust, Mumbai.

Table | Impact of adoption of IPM strategies

S Village Dhstrict Total Ared Na of Sprays against Yield coc “Averuge
M. Ares Under He'hs Profit
Cotoon
5 MB T BW
IPM Villages 5 )
. Daula Sduktser S09 360 L9 2 1 L] 2500 21580 48020
2. Bodi wala Muktsar 432 05 1.5 21 0.7 LI] 2485 22040 47540
3 Hajpura Feroppur 1045 0 1.3 1.8 09 1] 2540 70 48350
4, DBhagu Ferojpur S0 775 1.3 2 a2 07 2478 234060 45984
5 Sahama Mansa 4497 342 L7 1.2 Ll [ 2575 21750 50350
6 Ghurkan Mlisa MR 289 L& 1.% 07 1] 2435 21543 46235
T DBhagwangharh  Rathinds 840 542 1.& 1.1 0.4 1] 2515 22118 ARI02
8 Pakka Khurd Mukisar 08 360 1.9 2 | ] 2300 21980 48020
Average 1.6 1.7 0.7 0.1 249649 2979 AT6l46

Nou-1FM Villages
1. Maha Badhar hukazar 470 378 29 L5 1.9 4 2240 ZR2T00 34450
2. Usinan Khera Ferojpur 1042 ) 32 4.1 L5 1 2123 27980 Jland
3. Chainewnla Mansa 570 482 ia 3.7 (K3 0.2 2145 24245 31775
4. Gehri Bunter Bathinda 95 574 i3 135 L& 0.2 2035 370 2B260

Averape 34 it L7 .5 21158 283138 314873

Astudy was carried out in villages Rajpuraand Bhagu (Distt. Ferojpur) Daula and Bodiwala ( Distt. Mukatsar),
Saharna and Ghurkani (Distt. Mansa ) and Bhagwangharh and Pakka Khurd (Distl. Bathinda) to access the impact of
IPM practices on socioeconomic condition of farmers, [PM technology was transferred by Department of Entomology,
PAU Ludhiana with the help of Sir Ratan Tata trust, Mumbai. A typical comparison was carried out between villages
covered under IPM and those not covered. Scouts (Trained persons form same village) were employed to coordinate
meetings, training camps, field days, and field visits of experts. Need based information was also provided through
pamphlets and public address system.

The study revealed that there was increase in the yield to 20-25 per cent and reduction in cost of cultivation by
30 -35 per cent. Indiscriminate use and higher doses of pesticides were reduced with the advice of experts. The
population of insects pesis was 10-15 per cent lower and friendly insects has increased significantly in IPM fields as
compared to non IPM fields. There was 12,000 to 17,000 increase in average income per hectare in villages selected
under IPM which provide a positive economic impact of the project along with good environmental impact due to
reduced sprays. The benefits of IPM practices has also been reported earlier (Dhawan, 2006) and (Peshin, 2005). The
inclusion of Bt cotton will further prove as useful compaonent in Integrated pest management programme (Hillocks,
20035).
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Biorational approach in the management of tomato fruit borer,
Helicoverpa armigera (Hubner)

Milotara and M.P. Singh
Department of Entomology, College of Agriculture, Central Agricultural University, Imphal 795004, Manipur

The major constraint in the production of tomato is the fruit borer, Helicoverpa armigera(Hubner) leading 18
to 55 per cent yield loss in different parts of the country. A field experiment was conducted at the Vegetable Research
Farm, College of Agriculture, CAU, Imphal during Rabi, 2007-08 to develop biorational approach of IPM Tomato
variety 'Best of All’ was grown at 60 x 45 cm spacing in 3 x 2 i’ plots and the experiment was laid-out in RBD with three
replications. The treatments comprised four bioproducts, one neem formulation, one conventional insecticide and
untreated control. Three sprays of these treatments were given at 10 days interval commencing from the fruit initiation
stage. Observations on number of damaged and healthy tomato fruits from each treatment plot were recorded and

weighed at each picking for computing fruit infestation on number and weight basis.

All the insecticidal treatments were effective against . armigera with infestation of 4.06 10 5.35% on number
basis and 3.68 to 5.20% on weight basis against 15.44 and 14.37%, respectively in untreated control (Table 1). Spinosad
@ 250 ml/ha proved to be the most effective against the pest with minimum fruit damage of 4.06% on number basis and
3.68% on weight basis, closely followed by HaNPV (Heliokill) @ 250 LE/ha and B.Lk. (Delfin) @ 1000 g/ha. Highest
fruit vield of 32.48 t/ha was recorded in spinosad trcated plots with 47.23% increase in yield over treated control and
highest cost benefit ratio 1:51.86. The effectiveness of spinosad obtained in the present studies is in confirmation with
the results of Dhonde e al. (2005) and Raghvani and Poshiya (2006), who observed reduction in larval population of H.
armigeraand increase in chickpea yield. -

In consideration of higher yield, and safety to natural enemies prevalent in the tomato ecosystem in one hand
and the problem of chemical insecticides in environmental pollution and residual toxicity in foods on the other hand, itis
advisable to use effective microbial pesticides like spinosad, HaNPV and B.t k. for management of tomato fruit borer,

Table 1 Field efficacy of five biorational insecticides and endosulfan against . armigera (Rabi, 2007- 08)

Treatment Dose TAverage (%) fruit  Yield Increase Cost
infestation {t/ha) yield henefit
Number Weight i:::::nl g
basis basis (%) -
Endosulfan 35 EC 1,000 4.93 4.76 2933 32.95 1:41.58
mi/ha  (12.64) (12.53)
Delfin (Bactilus thuringiensis var, 1000 g/ha 4.90 1.08 10,72 39.25 1:22.68
kurstaki) {12.71 (11.43)
HaMFV (Heliokill) 250 LE/ha 4.58 4.53 I 43.74 1:47.08
(12.15) (12.04)
Spinosad 250 mlha 4.06 3.68 3248 47.23 1:31.86
(10.78) {10.06)
Larvocel (Beauveria bassiamna) 2000 g'ha 5.27 4.66 26.85 21.71 1:21.50
(12.83)  (12.13)
Meemexcel 1.000 5.35 5.20 31.22 41.52 1:28.44
mlha (12.94) (12.79
Untreated Control - 15.44 14.37 22.06 - -
(23.12)  (22.24)
S.E.m (x) - 1.74 1.73 2.05 = -
CD (P=0.0%) - 5.36 5.32 632 - -

Figures in parentheses are angular transformed values.
' Average per cent fruit infestation of three replications based on total fruit number/weight of seven harvestings
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Evaluation of ecofriendly approaches against major insect pests of mustard

K.S. Rupawat and B. S. Rana and R, Swaminathan
Department of Entomology, Rajasthan College of Agriculture, MPUAT, Udaipur

Indian mustard, Brassica juncea is one of the principal cruciferous crops cultivated all over India. Among the
various factors responsible for the low yield of mustard, damage inflicted by various insect pests is an important factor.
Among these the mustard aphid, Lipaphis erysimi, (Kaltenbach) the mustard sawfly Athalia tugens proxima(Klug.), the
painted bug, Bagrada hilaris (Kirk.) and the leaf miner Phytomyza horticola (Gourealla) are major pests. A field
experiment on the comparative effectiveness of different combination of treatments against major insect pest of mustard
and their natural enemies was conducted at RCA. Udaipur during rabi 2004-05 and 2005-06 in RBD with three
replications. The details of the treatment: T NSKE 5% + Chrysoperla carnea (@ 50,000 grubs/ha + NSKE 5%: T,NSKE
3%+ Coccinella septempunciata @ 5000grubs/ha + NSKE 5%; T, Custard apple seed extract 5% + C. carnea @ 50,000
grubs/ha + Custard apple seed extract 5%; T, Custard apple seed extract 5% + C. septempunctata @ 5000 grubs/ha +
Custard apple seed extract 5%; T, Jatropha seed kernel extract 5%+ C. carnea (@ 30,000grubs'ha + Jatropha seed kernel
extract 3%; T, Jatropha seed kernel extract 3% + C. septempunctata (@ 5000 grubs/ha + latropha seed kernel extract 5%:
T, Methyl-oxy-demeton 25 EC @ 0.025% - Three applications; T, Untreated control. Observations were taken weekly on
five randomly selected and tagged plants/ plot on 10cm central twig for aphid and on whole plant basis for mustard
sawfly larvae and painted bug (nymph and adulf). First application of insecticides and botanicals was ntade when crop
was 25to 30 days old crop and third application was made when the crop was 90 days old crop. Release of 2* instar larvae
of C. carnea and C. septempunciata was made when the crop was 60 to 70 days old and the aphid population was
sufficient on the plant. For natural enemies of aphid their population was also recorded at weekly interval. Benefit cost
ratio was calculated.

Studies reveal that three sprays of methyl oxydemeton 25 EC @ 0.025% was effective from the view point of
insect pests’ suppression, which recorded minimum mean population of aphid i. e. 10.59 and 9.33 aphids per 10 cm twig
length per plant; painted bug 2,96 and 2.4 1 bugs per plant and mustard sawfly 0.41 and 0.53 grubs per plant during 2004-
05 and 2005-06, respectively but it reduced natural enemics population greatly. The natural enemies populations
recorded in this treatment were 0.34 and 0.28 coccinellids, 0.13 and 0.11 €. carnea, 0.12 and 0.10 Xanthogramma
scutelirae and per cent parasitization by Diaeretiella rapae was 5.92 and 6.12 only in 2004-05 and 2005-06, respectively
(Fig. 1). Treatment (comprising NSKE 5% + C. septempunctata @ 5000 grubs/ha + NSKE 5% ) was the best effective
biointensive treatment against aphid and painted bug with mean population of 15.23 and 12.42 and 4.56 and 4.66 durin 2
2004-05 and 2005-06, respectively (which was at par with treatment comprising NSKE 5% + C. carnea @ 50,000
grubs’ha + NSKE 5% ) with respective mean population of aphid 16.52 and 13.84 per plant and painted bug 4.63 and
4.50, during 2004-05 and 2005-06, respectively. Whereas, in case of mustard sawfly, (NSKE 5% + €, carnea @ 50,000
grubs’ha + NSKE 5%) was the next best treatment in order of effectiveness with mean population of 1.12 and 1.21 larvae
per plant during 2004-05 and 2005-06, respectively. All the biointensive treatments were relatively safer to the natural
enemies and helped in building up their population. The treatments comprising NSKE 5% + . sepiempunctata + NSKE
5%and was in order of superiority giving a net profit of Rs. 9870 and Rs. 9144/ha and with respective B: C ratio of 1 44
and 1.40 during 2004-05 and 2005-06, respectively ( Table 1),
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Fig. 1 Effectiveness of insecticides against major insect pests of mustard and natural encmies

78

PDF created with pdfFactory Pro trial version



http://www.pdffactory.com
http://www.pdffactory.com

0ol te Hatiansl
st bal emering

o iM% sivagpcy mo
il thep earam agemarie of @limne chsage,
Sarsaary 28-30, JEA, Culicgr o 1o multure aed Formty Centinl
Aprienlinm] Dadvarsdiy, Pussghai. Arimachal Pradesh

Table 1 Effectiveness of different treatments on the seed yield of mustard and their economics during
2004-05 & 2005-06

Treatments  Yield (kg'ha)

Gross

Increased Costof  Costof Met profit  B:C ratio
return yield over increased  treatments  (Rs./ha) return
{Rs./h a) control vield over  (Rs.ha) aver
(kg'ha) contrul control
2004 005 2004 2005 D004 2005 2004 2005 2004 2005 20M4 2005 JOM J00S
T 69444 170138 270 31000 62500 SOREI 11719 11223 6210 B0 5S4 S0l 1M L9
T 170338 70833 22135 32031 64444 60555 12083 11354 W0 IO GRT3 M4 144 14D
Ty 44861 1437.49 27161 2WS7 3T O3MTZ TI09  G3E0 6210 G20 #9103 10
T 145233 46111 27343 27195 IEEE9 3SII 72 6719 0 210 S0E1 4500 123 10
Ts 153054 153333 26723 24750 46250 4IDSS  BET2  E0T3 5710 STIO 2061 23&3 L1219
T 164333 [6l4.599 30812 0281 STIEF 51222 10760 G604 1TI0 710 9050 7R 142 138
T, 181901 IEST49 34014 452 75000 TAATZ 4062 13775 1410 1410 s 2365 1S9 L6
Ta 106944 110277 20052 M06ETT - . . - - - < . . .
SEm+ 6130 5KST
Chas% 18879 17767
Cost of insecticides/bioagents: Labour charges: Rs. 70 per application
Neem seed kemel - 40/- per Kg. Seed yield: 18.75/- per Kg.
Jatropha seeds -20/- per Kg. Oxy- demeton- methyl: 400/~ per 500 ml
Custard apple seeds - 40/- per kg
Chrysoperia carneq - 100/- per 1000 egps.

Coccinella septempunctala

-20/- per 100 1" instar g
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Integrated pest management in vegetables for safer environment of Andaman

Ajanta Birah, Someshwar Bhagat, T.V.R.S. Sharma and R.C. Srivastava
Central Agricultural Research Institute, Port Blair 744 101, Andaman and Nicobar Islands

The Andaman and Nicobar group of Islands forms an arched string of 572 Islands and islets stretching from
Burma in the north to Sumatra in the south. Andaman and Nicobar group of Islands are located in the Bay of Bengal and
falls under the island ecosystems. The climate is unique with humid tropical (temp 28-32°C and RH 75-95%), endowed
with the occurrence of both South-West and North-East monsoon and the rainy season is of more than cight months ina
year with an average rainfall of 3100mm. In Andaman and Nicobar [slands the total available land for Agriculture is
limited to 50,000 ha. i.e. 6% of the total geographical area only.

Congenial climatic and weather condition coupled with intensive cultivation causes heavy pest incidence in
vegetable crops. In the Bay islands, vegetable crop ranks second position, next to the plantation crops in fetching more
income to the farmers. So farmers trying to save their crops from pest and disease attack at any eost, which ultimately
lead to the indiscriminate use of chemical pesticides. Almost all types of vegetables except potate and onion are being
grown in the Bay Islands. Earlier the vegetable crops were grown as inter or subsidiary crop rather than sole crop. But due
the intensive and participatory effort of CARI, Port Blair, farmers started to grow and cultivate vegetables as sole crops.

The adoption of modern technology, comprising of introduction of high yielding varieties, use of chemical
fertilizers and lmpmveu:l agronomic practices has enabled the farmers in increasing the crop production two to three
folds, but such intensive cropping system have also paved the way for emergence of pests, diseases  problems,
necessitating the unilateral use of pesticides. The indiscriminate use of pesticides has resulted into several risk factors
such as health hazards, ecological imbalance, and resistance in pests to pesticides, resurgence of pests and environmental
pollution. Besides the destruction of natural enemies of pests increased level of pesticides residues in soil, water, food
and fodder crops have also been noticed above the prescribed limit of tolerance. Though the usage of pesticides is still a
dominating tool to combat pests, it is conceded that the use of pesticides alone is not a satisfactory solution to the pest
problem and some suitable alternative methods should be developed to minimize the disease and pest incidence for
sustainable production of vegetables in Bay Islands,

Six plant species namely Alpinmia manii King ex Baker, Orophea katschallica Kurz, Amomum acwleatum
Roxb., Amomum fenzlii Kurz, Pseudowvaria prainii King, Zingiber squarrosum Roxb. were found to be effective
against rock bee (Chakrabarty ef ol , 2006). These plants having repellent and tranquilizing effect may eventually serve
as natural insecticides or insect repellent. In our studies, Amomum aculearum was proved as a strong repellent and
tranguilizing agent against housefly (Musca domestica) under controlled laboratory conditions. No reports till now have
been published with regard to such use of this plant, It has also been tested in a fish shop and same results have been
obtained. It has to be tested for other species of parasites, Combining all these information if suitable technology
developed and farmer are trained, some of these plants can be used for pest management. The preliminary studies have
shown that the fungal antagonists are naturally occurring in these Islands in abundant and they have been proved to be
highly parasitic on some soil borne plant pathogens i vitro {Bhagat er of., 2006). These fungi are opportunistic, avirulent
plant symbionts (Harman ef g, 2004), and functions as parasites and antagonists of many phytopathogenic fungi, thus
protecting plants from disease. Similarly, many species of entomopathogenic fungi have been used to manage various
pests of vegetables.

The native strains of biocontrol agents are supposed to be more effective in management of plant diseases and
pests than introduced one, as they are well adapted. Plant origin insecticides also have a great advantage by being
compatible with other low risk options which are acceptable for insect management, such as pheromones, oils,
detergents, entomopathogenic fungi, predators and parasitoids, among others, which greatly increase probabilities of
being integrated in IPM programs. With this, Islands can move one step lorward towards orzanic farming. This will
reduce the use of dangerous chemicals which may cause health hazards and also reduce cost of cultivation,
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Management of diamond back moth through chemicals and ecofriendly insecticides

D. Prasad, R. Kumar' , R. Prasad and M.K. Chakravarty and B. Kumar
Department of Entomology, Birsa Agricultural University, Kanke, Ranchi 834006 Jharkhand
'SMS, KVK, R.K. Mission, Ranchi Jharkhand

Cabbage (Brassica oleraceae var. capitata) is one of the most important cruciferous vegetables of Ranchi
region of Jharkhand. One of the major constraints in the successful cultivation of the crop is pest menace. Diamond back
moth, DBM (Plurella xylostella L.) is the most injurious insect pest. On account of repeated and over use of chemical
insecticides, the pest becomes resistant. More over, cabbage is a green vegetable crop, and hence, there is need to evolve
some ecofriendly management. Some chemical and ecofriendly insecticides were evaluated against DBM infesting
cabbage. A field experiment was conducted in RBD with 7 treatments and 4 replications. The biopesticides /
insecticides (Table 1) were applied as foliar spray using hand compression sprayer during evening hours, The population
count of larvae was recorded on 5 randomly selected plants from each plotat 1, 5 and 7 days after spraying. The yield of
marketable heads was recorded on per plot basis. Data were statistically analysed.

The results (Table 1) revealed that all the treatments were effective in sppressing the incidence. The best
performance was achieved by foliar application of imidacloprid suppressing the larval population to the extent of 86.03
per cent, followed by cartap hydrochloride, which reduced the pest incidence upto 79.10 per cent. Reduction in larval
population to the extent of 78,53, 78.53, 71.50 and 68.94 per cent were recorded with two foliar applications of Bk,
Vanguard, garlic plus chilli extracts and cow urine respectively. Efficacy of cartap hydrochloride and Btk against DBM
was earlier reported by Peter (1961) and Krishnaiah esal. (1981).

The highest yield (225 g/ha) of edible and marketable curds was obtained with the application of imidacloprid
with 157.64 per cent more yield followed by cartap hydrochloride and Btk where 141 per cent gain in yield was obtained.
Asokan ef al. (1986) also opined almost similar views, Application of Vanguard, extract of garlic + chilli and cow urine
resulted to average yield of 180,170 and 160 g/ha, respectively.

Table 1 Effect of biopesticides and insecticides on cabbage diamond back moth

Number of Larvae / plant
Days after treatment
Treatment 1 5 7 Yield of healthy
curds (g'ha)

Cow Unne (Home made) 4.00(2.12) JIB(LYT) 1270194 160
Garlic + Chilli (Home made) 1RT(2.09) 318192 3.00(1.87) 170
Vanguard {SmU/L water) 307(1.8%) 2.53(1.74) 2.26/(1.66) 180
B.TE. (1 gL water) 307 (1.89) 2.50(1.73) 2.26 {1.66) 210
Imidacloprid {lml/L water) 247(1.72) 187 (1.54) 14T (1.40) 225
Cartap hydrochlonde (1g/L water) 1.07(1.89) 240 (1.7 2.201(1.64) 211
Unirented control 9.50 (3.16) 1000 (3.24) 10.53 (3.32) 87
CDoar 5% 0076 0079 0,065 4.96

Data transformed into +f x + 0.3 for statistical analysis. Figures in parentheses correspond to transformed values.
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Evaluation of safer insecticides against bioagents in rice

A K. Misra, S.P. Jha and L.P. Singh
Department of Entomology & Agricultural Zeology, Rajendra Agricultural University, Pusa
Samastipur 848 125 Bihar

The ecological situations under which rice is grown in Bihar are primarily irrigated mid land, rain-fed lowland,
semi-deep and deep water. Investigations have revealed that rice ecosystem is very rich in natural enemies which are
very useful in reducing the yield loss (Singh and Dhaliwal, 1994). But indiscriminate and injudicious use of chemicals
insecticide leads to the large scale killing of their natural enemies. Since the insecticides are not likely 1o be a abandoned
completely in foreseeable future, their use needs 1o be rationalized both from economical and ecological points of view.
It becomes absolutely essential to study the effectiveness of some insecticides against the natural fauna. As such efficacy
of different insecticides were evaluated under field conditions during Kharif 2003 in paddy block of Pusa farm, Rajendra
Agricultural University in a randomized block design with thirteen treatments replicated thrice. The leading rice variety
"Rajshree’ was grown with the recommended package of practices. The size of each plot was kept as 3.7 x 4 m. Population
fluctuations of spiders in the experimental plots were counted by net sweeping per unit area method. The collected
predators were studied and its impact on pest populations estimated. The observations were recorded at weekly intervals
with the help of quadrate 1m x 1m. The quadrate was thrown randomly by moving across the field, diagonally at four
places and biotic fauna counted and brought to laboratory. Different insecticides were selected for ¢ valuation of
effectiveness against the bioagents. Data were processed for statistical analysis,

Tabe | Evaluation of safer insecticides in rice against bioagents

Treatmenis Conc. No. of spider/m’
1 DBT 1 DAT 7 DAT
Beta cyfluthrin (3%) 30 4219 2.846 3.834 3.633 1.88
+ Imidacloprid (5%) (17.300) (7.600) (14.200) (13.033) (3.06)
Imidacloprid 25 4.139 3.638 3.027 3.601 205
(16.633) (12.733) (%.667) {12.618) (3.86)
Beta cyfluthrin 12.5 4.123 3.329 3.605 3.786 4.54
(16.500)  (12.667)  (12.500)  (13.898) (20.28)
Ethiprole 50 4.103 3.587 3.493 3.727 2.68
{16.333) (12.367) (11.700) (13.457) (65.93)
Profenofos 500 4.017 3.737 3.873 3.867 312
(45.633) (13.467) (14.500) (14.533) (9.48)
Profenofos (4% )+ 440 4,177 3.449 3.724 3.782 3.57
Cypermethrin (4%) (16.900) {11.400) (13.367) {13.880) (12.88)
Meonicotinoid 25 4.195 1.564 2.811 3.523 1.96
(17.100)  (12200)  (7.400)  (12.233) (3.59)
Neem oil 1.5% 4.207 3.440 3.701 3,783 4,79
(17.200) (11.333) (13.200) (13.911) {22.96)
Deltamethrin 12 4.147 3.605 4.037 3.930 4.48
(16.700) (12.500) (15.800) (15.000) {19.88)
Cypermethrin 25 4.215 3.624 4,155 3.998 4.37
(17.267) (12.633) (16.767) (15.556) (19.28)
Fenvalerate 12 4.179 3.568 4.004 3917 447
(16.967) (12.233) (15.533) (14.911) (19.73)
Monocrotophos 500 4.131 3.396 4,359 3.962 3.25
(16.567)  (11.033)  (18.500)  (15.367) (10.45)
Untreated control 4.568 4.785 5,666 5.006 7.06
{ Water spray) (20.367) {22.400) {31.600) (24,789} (49.76)
SEmz 0.0164 0.0154 0.0153 0.1205 (.0354
CD at 5% 0.0478 0.0450 0.0447 0.1771 0.0520

It is evident from the data that the population of spider fauna in different treaiment varied from 22.5/m’ in
control plot, to 7.6/m’ in betacyfluthrin + imidacloprid treated plot when data recorded 1 DAT (Table 1). After control
plot highest no. of spider population 13.46 was recorded in profenofos treated plot. After 7 days of treatment, again
maximum spider population 31.6 was recorded in control plot which is followed by monocrotophos treated plot (18.5)
and minimum (7.4) in necnicotinoid treated plot. It is concluded that among the twelve different insecticide tested
against the spider cypermethrin was found to be the safest. The present finding is also supported by the result of Mohan et
al. (1992)also observed that neem products had less effect on spiders,
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The data pertaining to the inf uence of insecticide on mirid bug population recorded indicate thar the
population varied from 3. 6/m’ to 22.9¢/m’ in betacyfluthrin + imidacloprid and neem oil treated plot respectively
whereas, in control maximum 49.76 bug was recorded. Neem oil treatment was found to be safest (22.96/m") among
different insecticidal treatments, which was followed by betacyfluthrin (20.28/m”), cypermethrin (19.21/m") and
deltamethrin (19.85) which were statistically at par and superior. Most detrimental (3.06/m”) insecticide was
betacyfluthrin + imidacloprid followed by neonicotinoid (3.59/m’). It is concluded that neem oil was the safest whereas
betacyfluthrin + imidacloprid and neonicotinoid were detrimental. The finding is supported by Peter (1988), who stated

the Cyrtarhinus lividipennis was the most abundant predator reaching to the tune of 18.65 nymphs per hill at 50 DAT but
due to application of chemical insecticide their population declined to 7.45 nymph per hill.
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Taro insect pests and their management with particular reference to colocasia corm borer,
Apelosonyx chalybeus Hope in the north eastern region

R.N. Barwal

Indian Agricultural Research institute, Regional Station, Katrain, Kullu Himachal Pradesh 175129

Taro, Colocasia esculenta is the major tuber crop of tropics and its cultivation extends up to sub temperate
environments, Its corms, cormels, petioles and leaves can be consumed fresh and their storage also is possible for off-
season and marketing. Northeastern region is the centre of origin of various aroids and is known for both wild and
cultivated types, due to long rainy season and high humidity. Number of insect pests including some new specics was
found associated with this crop in the Khasi Hills of Meghalaya, the world highest rainfall area.

Colocasia corm borer, Apolosonyx chalvbeus Hope was recorded as the most serious pest of taro. Among the
aphids, melon aphid, Aphis gossypii L. was the major pest during dry and hot periods, while leafhopper ( Tarophagus sp.),
homworm (Hippotion sp.), whitefly (Bemisia tabaci L.), tobacco caterpillar (Spodoptera litura L), leaf roller
(Myrioblephara simpalaria Swin.), chrysomelid (4. scurellarus Baly), white grubs (Anomala sp., Maladera sp. and
Gonocephalum sp.) were the minor pests. [n the storage, corm caterpillar, Palpifer murinus (Moore) was found to be the
major pest. :

Colocasia corm borer had not so far been recorded as a pest of crops anywhere in the world. In the north eastem
region too, it was found destructive in Meghalaya only at an elevation ranging from 1000 to 2000 m msl, the highest
rainfall area of the world, e.g., Mawsynram {Cherrapungi) with an average 11430 mm annual rainfall. Adults of this pest
emerged in May and fed upon taro leaves on the lower surface, until August. Thus, maximum number of beetles i.c.,
92.05 on 15 June and maximum leaf damage on 1 July i.e., 1207 42 leaf holes 1000 'plants were recorded (Fig. 1). On
disturbance due to agricultural operations, rainfall and wind and also during the dry period and high temperature the
adults migrated to leaf sheath, unweeded plots, grassy bunds and cracks and creviees in the soil. Mating took place in
June. As aresult the females increased in weight, could not fly and preferred to lay eggs at the plant base in July. Feeding
of the corms by the grubs became known in August, which continued up to October. Grub feeding resulted in the flow of
corm mucilage, which protected the pest from parasites, predators, rainfall and even the insecticide sprays. Maximum
plant damage by the grubs i.e., 17.89 per cent was recorded on 15 November, and 24.11 per cent damage was recorded

during August to October.
40 tm e e ey [ —e— ATl
5 — = - : —m— Hola

v ](’ = . 1.1 May
: 2. 18 May
e 3.1 June

itﬁ- " M e L P ki e T 4. 158 Juna
B Tt e Mcmrrenl o 110 BT e 8.1 July

g 1 ?,- -'-"}--._\__1_‘_‘_‘-‘“ 6. 15 Jaly
il -l—l. \\V * —-— ¥ Augl
o ] B 15 fug

Fig. 1 Colocasia corm-borer adults and theirdamage

Melon aphid, became the major pest during hot and dry periods of May. Therefore, late crop sown in May was
not found to suffer from the damage. The aphid colonized on the under surface of the leaf and was found associated with
coccinellid predators and the fungal pathogens. Therefore, spraying of fungus, Verticillium lecanii. was preferred
instead of systemic insecticides safety of very effective coccinellid predators. In order to manage the colocasia corm
borer, hand picking of adults and their destruction during May and June, before their mating and egg laying, was found
safe and economical. All the management practices viz., synthetic insectides, biopesticides, parasites and predators
failed after the entry of the grubs of this chrysomelid into the corms. Therefore, on the first appearance of the corm
damage. the application of insecticide dusts viz., carbaryl-5D and quinalphos-5D @ 5 g plant’ and spraying of
endosulfan (0.05 %) malathion (0.05 %) and deltamethrin (0.001 %), was found promising. Application of
entomogenous fungi, Beauveria bassiana (@ 10 spores ml' water was also found effective against the grubs when
applied at the root-zone in July. During storage of the conns, corm caterpillar was recorded as the thitd major pest.
Changing of the storage pit and storage site after every two years alongwith proper hygiene was found to keep this pest at
bay until the next sowing season. Seed corms could alse be kept free [rom when dipped overnight in 0.1 % chlompyriphos.
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Field screening for resistant genotypes of teak against major insect pests

N. Roychoudhury and Manish Chourasia
Forest Entomology Division, Tropical Forest Research Institute, Jabalpur 482021 Madhya Pradesh

Teak (Tectona grandis) is an undisputed global leader of high quality tropical timbers. Madhya Pradesh, the
heartland of India, is one of the most important states with extensive teak forests, highest number of superior teak clones,
teak seed orchards (TS0s) both clonal seed orchards (CSOs) and seedling seed orchards (SS0Os) and famous for its high
quality wood (Tewari et al., 1992). Surprisingly, teak is always under a serious threat of insect pests. Among all, Hyblaeu
pueraCramer (Lepidoptera : Hyblaeidae) and Enrectona machaeralis (Walker) (Lepidoptera : Pyralidae) are considered
as key pests of teak, causing serious damage in nurseries, man-made and natural forests. The present study is an attempt
to explore the resistant genotypes of teak of Madhya Pradesh against its major insect pests, through field screening, Teak
clones of MP origin planted in Teak Seed Orchard (TS0) located at Ghisi, Behrai, Seoni, Madhya Pradesh, were
considered as a source,This seed orchard is an assemblage of 123 superior teak clones collected from 8 forest divisions of
Madhya Pradesh, viz., Balaghat, Betul, Chhindwada, Hardha, Hoshangabad, Khandwa, Mandla and Seoni and planted
during 1977-1985 with a total area of 50 ha (Comp.No 54, with RBD and & x & m spacing in 1 0 plots),

The screening for resistance was made by quantitative assessment of the severity of the damage by rating
infested leaves through ocular estimation on the basis of percentage of affected leaves of branches in four directions of
the tree as a whole. The observations on the damage intensity were recorded once in a year after completion of outbreak
when the population of target pests was negligible during the first week of September and November for /. puera and E,
machaeralis, respectively, Observations were recorded for all the clones separately, minimum for 10 ramets of a clone
in, a plot and the degree of damage worked out on the basis of average of three years from 2002-2004. The data were
subjected to ANOVA (RBD) and categorization of clones for degree of resistance done based on mean and CD values.

Table 1 Highly resistant MP teak clones against /. puera and E machaeralis TSO, Behral, Seonl

MP teak  Locality from where plus ~ Clone Total
_(Code) tree selected

C Seoni Kurai C-2,3,4,8,911,54 7

F Betul F-1 |

G Betul G-1 1

K Khandwa K-1 |

PT Seoni Rukhar PT -1,26,41, 45, 46, 47 6
BHC Bori Hoshangabad BHC-19 1
CSC Chhindwada Sillewani CsC-9 1
Total 18

The assessment of larval damage by H. puera and E. machaeraliz on 123 MP teak clones indicated that
significant (P<1.05-P<0.01) variations existed in defoliation impact within the clones and over the vears, These teak
clones were categorized (ranked) in to 4 groups based on their grand total average value and CD over the years, for both
the target pests, which are as follows: highly resistant (HR), resistant (R}, susceptible (S) and highly susceptible (HS). In
case of i, puera, 34 clones were found to be highly resistant, followed by 15 clones as resistant, 48 clones as susceptible
and 26 clones as highly susceptible. Similarly for E. machaeralis, 45 clones were noticed to be highly resistant, 4 clones
as resistant, 4 clones as susceptible and 70 clones as highly susceptible. Based on the damage intensity |8 clones were
considered and found to be commaon for both H. pwera and E. machaeralis, recorded to be least preferred and ranked as
highly resistant (HR) (Table 1).

Existence of resistance in teak to . puweraand E. machaeralis has been suggested by many field and laboratory
observations. The cause of resistance could be the result of escape from insect attack due to dilference in flushing time,
which in tum may have been caused by chemical, environmental or genetic factors (Roychoudhury, 2007). But, no such
information is available on insect resistance in teak of Madhya Pradesh origin, which has been achieved now.
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Antifeedant activity of medicinal plant extracts against Spodeptera litura (F.)

Poonam Chilana and R.P. Shrivastava
Department of Entomology, GBPUA&T, Pantnagar, Uttarakhand

Diointensive [PM or ccology based pest management is the need of present day agriculture. The interest in
botanical insecticides resulted from the need to provide alternatives for the synthetic insecticides whose adverse effects
on agroecological systems are well known. Most plant defensive chemicals discourage insect herbivory either by
deterring feeding and oviposition or by impairing larval growth rather than by killing insect outright; hence these
attractants, repellants and growth regulators are proved to be effective weapons in IPM. Keeping this in view, attempt has
been made to screen antifeedant activity of twelve medicinal plant extracts against Spodoptera litura (F.). Laboratory
culture of 8. lifura was maintained on castor leaves at 2741°% and R.H. 755 % in BPNP laboratory of Department of
Entomology, GBPUA&T., Pantnagar. Each of the twelve plant species viz, Bacopa monnieri, Plumbago zevlanica,
Andrographis paniculata, Rawvolfia serpentina, Withania somnifera, Aloe barbadensis, Bixa orellana, Mucca pruriens,
Elatteria spp., Cryptolepis buchananii, Cinnamomum camphora and Centella asiatica were extracted in water and then
diluted 10 make 50%,Twelve treatments {each replicated thrice with n=10 larvae) excluding control were taken. Data
were recorded on mean leaf area consumed (MLAC), mean feeding (%), feeding inibtion (%s), antifeedant activity (%a)
and preference index (C-value).

Table | Antifeedant activity of medicinal plant extracts against Spodoprera litura

S, Scientific name Common Cone. MLAC Mean Feeding Antifee C-
Mo Name {em®) Feeding Inhibition dant Value
(%) (%) activity
(%)
1 Bacopa monnieri Brahmi 50 15.017 41,714 32096 48,595  0L679
2 Plumbago zeylanica Chitrak 50 16.943 45814 27.83 43.542 0722
3 Andrographis Kalmegh 50 13.093 36.369  30.067 55,181 0.619
paniculata
4 Revolfia serpenting . Sarpgandha 50 23,387 64964 9572 19.943 D839
3 Withania somaifera Ashwgandha 50 7.719 21639 57.485 73334 0421
] Alpe barbadensis Aloe vera 50 17.273 47.981  25.685 40.872 0743
7 Rixa orellana Sinduri 30 25.27 70194 7237 13.498 0928
] Mucea pruriens Kaunch 50 18.153 s0.425 0 203 37.86 0.796
9 Elaiteria spp. Elaichigrass 50 26.68 4011 4.532 8.683 0.955
10 Crypiolepis Dudhibael 50 24.083 66,925 9.604 17.526 0.9
huchananii
11 Cinnamomum Camphor 50 7493 20414 59073 74.35 (.40
camphora
12 Centella astatica Mandokparm 30 20.45 1806  -0.404 -1.812 1.004
1
Control - - 29.213 §1.147 - - I
SEm+ - - 1.0%% - - - -
CDat 1% 4319
CD at 5% 3.195

Itis revealed from the results of table 1 that none of the plant extracts showed extreme antifeedant activity (i.e
C- value 0.10-0.25). The extracts of C. camphoraand W. somnifera proved to be strong antifeedant with their C-value in
between 0.26-0.50 i.e., 0.408 and 0.421, respectively. C. asiatica was cbserved to be the preferred plant extract with -
0.802% antifeedant activity and preference index more than 1.0. Out of twelve medicinal plant extracts used in
screening five plant extracts viz., P zevlanica (41.542%), B. monnieri (48.595%), R. serpentina (35.181%), W.
somnifera (73.334%) and C. Camphora (74.350%) showed antifeedant activity more than 40%. Behra and Satapathy
(1997) reported 1.25,2.5,5.0 and 10.0% of neem sced kernel extract was found to be the most toxic against 4" instar
larvae of S. litura. Medicinal plant extracts caused reduction in feeding in comparison to control (MLAC=81. 147cm™)
except C. aviatica. Ramangouda (2007) also concluded that aqueous extracts of nine medicinal plants caused reduction
in feeding (6.70cm’) except 8. cunmuni (6.78 cm’). Hence, these plants could be the best alternative and ecofriendly
strategy for managing this polyphagous pest.
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Growth inhibition effect of Annona squamosa crude extracts on the larvae of teak
skeletonizer, Eutectona machaeralis (Walk.) (Lepidoptera : Pyralidac)

Nitin Kulkarni, Vinod Kumar Mishra', Sanjay Paunikar and Arun Kakkar'
Forest Entomology Division, Tropical Forest Besearch Institute, PO, RFRC, Jabalpur 482021
'Department of Chemistry, Govt. Autonomous Science College, Jabalpur 482001

The hazardous environmental implications of excessive chemical uses past have given impetus tu the
biorational and ecofriendly methods for the management of insect pests. Same is also rue for insect pests affecting forest
tree species in India (Kulkarni ef al, 2008). Amongst these, forest nurseries require frequent monitoring and
management of insect pests due to the agriculture like ecosystem (Kulkarni, 2006). Teak is the major forest crop in
central India, which is attacked by a major defoliator, Ewtectona machaeralis Walker. Although, chemical insecticides
have been evaluated against this pest (Joshi et al., 2001), evaluations of natural insecticides of botanical origin have not
yet been taken up. The paper reports bioassay resulis of crude extracts of dnnona squamasa

The effect of feeding sublethal doses of serially extracted petroleum ether, ethy| acetate, acetone and water
extracts by leaf treatment method (concentration range) on the larvae of teak skeletonizer was investizated. The inilial
larval weight, final larval weight, Pre-pupal weight and pupal weight were subjected to Analysis of Variance (ANOVA)
using Genstat ver.2 statistical software. Values of final larval weights were adjusted with initial larval weight as covariate
to avoid effect of difference in initial larval weights. Results revealed that petroleum ether and ethyl acetate extracts
significantly inhibited the normal growth in terms of final larval weight, pre-pupal and pupal weights. Petroleum ether
extract inhibited larval growth at and above 100 ppm with final larval weight of 0.036g (F,,.,=3.44, LSD,.. ,=0.012)
and prepupal weight of 0.032g (F,,.,=5.13, L8D,.,, ,,=0.016) as against control with final larval and prepupal weight of
0.058¢g and 0.040g, respectively (P<0.05). There was significant reduction in larval and prepupal weight at maximum
concentration of 3000 ppm tested. No larvae reached pupal stage as against the control. Similar results were available
with the ethyl acetate extract, Effect with cthanol and water exiracts were not statistically significant (P>0.05). While
there are some preliminary reports on the antifeedant effect of botanicals including A. squamosa on teak skeletonizer
(Kulkarni, et al., 1996; Kulkami, 2001; Kulkarni er al., 2008), growth inhibitory effect of 4. squamosa has not been
reported earlier against the teak skeletonizer to compare the present results. The investigation is significant lo develop
plant-based biopesticide against the insect pests attacking forest nurseries,
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Bioefficacy of botanical insecticides against shield-backed bug, Scutellera nobilis

(Fabricius) on Jatropha curcus

P. K. Patel and P. K. Borad
Department of Entomology, B. A. College of Agriculture, Anand Agricultural University,
Anand 388 110, Gujarat

Investigation on bio efficacy of botanical insecticides against Scurellera nobilis on jatropha was carricd out at
Anand Agricultural University, Anand (Gujarat) during 2006-07. Of the ten botanical insecticides evaluated against 5.
nobilis, azadirachtin based formulations Vanguard (0.4%), Gronim (0.4%), Neemazal-F (0.1%) and Achook (0.4%)
performed better to protect the jatropha shrubs from infestation of S. mobilis. The application cost of these effective
batanicals was 1550 to 3500 Rs'ha,

The jatropha, Jatropha cwrcus can be used as fuel, fertilizers, medicine and industrial material for soap, candle,
cosmetics and oil as raw material. The oil can be converted into biodiesel by transesterification. Oil cake is used as
organic manure. This industrial crop is cultivated in central and western parts of India. The crop is attacked by a few
insect pests which cause severe reduction in production and quality. The unpurtam and common insect pests found are
leaf webber, semi looper, shield-backed bug (Scutellera nobilis), bloch miner, termite, aphid, jassid and thrips. Among
these shield-backed bugs is the key pest of the jatropha crop in Gujarat. The nymph and adult suck the cell sap from
leaves and tender parts of the plant, flowers and capsules. Information on ecofriendly measures is lacking and
henceforth study was carried out on bio efficacy of some botanical insecticides. The experiment was conducted at
Agronomy farm, Anand Agricultural University, Anand in large plots, Raised jatropha crop having equal size and age
with spacing 6f 2 m between plants were used. Three plants were allotted in each treatment and each treatment
replicated thrice observations on number of nymphs per plant recorded before and 1, 3, 7, 10 and 15 days after
application, The data obtained were statistically analyzed and to know the economics, total cost of insecticides per
hectare was calculated.

Table 1 Effectiveness of various hotanical insecticides against 5. nobilis on jatropha and its economics

Mean population of Nymphs / plant __ Cost

Botanicals Before spray After spray _ for two
First Second Pooled sprays
(Rs'ha)

Neemazal-F 0.1% 334°(11.15) 3.07* (943) 2.66™ (7.07) 2.86™7 (3.18) 1516
Econeem 0.1% 3.39%(11.49) 327 (1069) 291" (847) 3.09"™ (9.55) 1438
Gronim 0,4% 3.31"(10.96) 294 (864) 251 (6.30) 273 (745) 3518
Vanguard 0.4% 333°(11.09) 283 (801 238" (5.66) 2.60°(6.76) 2366
Azadex 0.4% 333°(11.09)  3.20™(1024)  2.83" (8.01)  301"™(9.06) 3086
Achook 0.4% 343 (11.76)  3.1™ (967 271" (7.34) 291" (847). 3006
Niconeem 0.4% 340" (11.56)  3.28"™ (10.76) 2.93™ (8.58) 3.11™(9.67) 2526
Neem oil 0.5% 3.39%(11.49) 335" (11.22)  3.00% (9.00) 3.17(10.05) 1166
NSKE 5% 3.34%(11.15)  3.15"™ (9.92) 278" (1.73) 2.96™ (8.76) 816
NLE 5% 343'(11.76) 335" (1122)  3.03*® (9.18) 3.19"%(10.18) 766
Control 344" (11.83) 345" (11.90) 315 (9.92) 330" (10.89) -
S.Em. 0.07 0.09 0.13 0.11 -
C.D. at 5% NS 0.28 0.37 0.33 -
CV.% 13.82 13.08 14.32 12,32 L

* Figures in parentheses are retransformed values, those outside are ¥~ transformed values, Treatment
means with letter (s) in common are at par by DNMRT
The mean results of first spray showed higher effectiveness of Vanguard by registering the lowest (8.01
nymphs/plant) population and it was at par with Gronim (8.64), Neemazal-F (9.43) and Achook (9.67)(Table 1.). Neem
seed kernel extract (NSKE) and Azadex exhibited nymphal population of 9.92 and 10.24 per plant, respectively and
these were as effective as the three azadirachtin based formulations. The highest (11.22) nymphal population was
observed inneem leafextract (NLE) and neem oil (NO) treated plots.

The mean population of the pest after second spray exhibited the higher effectiveness of Vanguard by recording
lower (6.26) nymphal population and it was at par with Gronim, Neemazal-F, Achook and NSKE. Azadex, Econgem
and Niconeem treated plots exhibited nymphal population .50, 8.68 and 9.11 per plant, respectively. These three
azadirachtin based formulations were as effective as earlier four botanicals in reducing the pest. Among the evaluated
botanicals, NO and NLE registered higher (9.00 and 9.18 nymphs/plant, respectively) population of 8 rehilis on
Jjatropha,
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Pooled results (Table 1 and Fig. 1) revealed that Vanguard recorded significantly lower (6.76 nymphs/plant)
population of S nobilis than all other tested botanicals except Gronim (6.89), Neemazal-F (7.53) and Achook (7.91).
The NSKE, Azadex and Econeem recorded 8.20, 8.50 and 8.68 nymphs per plant, respectively. The NLE recorded
highest (9.68) nymphal population followed by NO and Niconeem (9.11). On the basis of overall results, it can be
concluded that the neem based formulations Vanguard, Gronim, Neemazal-F and Achook proved more effective in
reducing the §. nobilis incidence on jatropha. The effectiveness of Achook was reported against mango hopper and
thrips (Kumara and Bhatt, 1999) and safflower aphid (Pal et al., 2004) by earlier workers. The NSKE, Azadex, Econim,
neem oil and neem leaf extract fail to check the population of S nobilis on jatropha. Amjad et al. (1998) reported less
effectiveness of NSKE and neem oil against jassids on cotton.

The crude extact of neem leaf registered lowest (766,40 Ks/ha) cost of application for the control of 5. nobilis
on jatropha followed by crude extract of neem seed kernel (816.40) and neem oil (1166.40). Similarly, the cost of
application of Econeem, Niconeem and ‘Azadex were 1438.40, 2526.40 and 3086.40 Rs/ha, respectively. These six
botanicals were proved less effective against shield-backed bug on jatropha. The cost of applicationof humidity. They
could not sustain against extreme climatic conditions.
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Effects of Eucalyptus and Callistemon extracts against
Helicoverpa armigera (Hubner)

Ajanta Birah, Brijesh Singh And G. P. Gupta*
Division of Entomology, Indian Agricultural Research Institute, New Delhi 110 012

Cotton bollworm/legume pod borer, Helicoverpa armigera (Hubner), is one of the most devastating pest
worldwide. The problem is magnified due to its direct attack on fruiting structures, voracious feeding habits, high
mobility and fecundity, multivoltine, overlapping generation with facultative diapause, noctumal behaviour, migration,
host selection by leaming and propensity for acquiring resistance against wide range of insecticides, There is need to
develop management strategies based on botanicals. Keeping in view, the present study was conducted to assess the
bioactivity of the ethanolic extracts of Eucalyptus camaldulensis and Callistemon lanceolatus under laboratory
conditions using 'artificial diet surface incorporation technique’,

Laboratory culture of fif. armigera was maintained in environmental simulation walk-in chamber (temperature
27+1°C, 65+5% relative humidity, 16:8 h scoto : photophase regimes) on artificial diet in the Division of Entomology at
the Indian Agricultural Research Institute, New Delhi. Different concentrations of leaf extracts of Eucalyptus and
Callistemon (supplied by The Energy Research Institute, New Delhi) were prepared by serial dilution technique, A
randomized complete block design was used mortality data were recorded daily till pupation and moribund larvae were
wreated as dead. Larval weights were recorded at 6 and 10" day of the treatment, The values of Al,, and Gl,, were
estimated by using Indostat,

Table 1 Antifeedanty and growth inhibitior on effect of Eucalyprus and Callistemon extracts on Helicoverpa

Index Plant Extract Larval Chi Regression equation Allga / Fiducial
weight (mg) square Y= Glsg limits
. value (%) (%)
Eucalyptus 6-day old 0.966 8.416+2.780x 0.059 0.051-0.067
camaldilensis
Antifeedant 10-day old 2.928 T.663+2.121x 0.055 1045-0.068
Index (Alsa) :
Callistemon fi-day old 1.919 6.641+1.533x 0.085 0.070-0,103
lanceolatus
10-day old 2137 6. 202+1.016x 0065 04 700052
Eucalyptus 6-day old 9.562 11.214+5.430x 0.072 0.054-0.094
Crowth camaldilensis
Inhibition 10-day old 25.649 13.041+7.270x 0069 0.047-0.101
Index (Glso)  Caffisremon 6-day old 1.948 7.21942.328x 0.111 0.097-0.127
lanceolarus
10-day old 20.460 712442239 0112 0.042-0.301

It is evident from Table 1 that E. camaldulensis proved more potentd than the C lanceolatus in terms of
antifeedancy (Al,, 0.059%, 0.085%) even at 6 -day old larvae, Due to feeding of artificial diet-intoxicated with
Eucalyprus camaldulensis less amount of food was consumed and its weight was adversely affected, and also it inhibited
the growth (0.072% and 0.069%%). However, in case of C. lanceolatus, Gl,, was noted as 0.111% and 0.112%.
Insecticidal, antifeedant and growth inhibitory activities of essential oils of C, lgnceolarus and Eucalyprus spp. has been
well documented against Spodopiera litura third instar larvae (Sharma e al, 20017, Our results are in agreement with
these studies. Leaf extract of E. camaldulensis and C. lanceolatus were effective in physiological and behavioral
disruption of the test-insect while simultaneously preserving the balance and cleanliness of the agroecosystem. Such
plant extracts can well bz used as aliernatives for developing IPM strategy against Harmizera
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Acaricidal activity of two neem formulations, against tea red spider mite

Promila Megu, K.M.Singh' and A.K. Somchoudhury®
Department of Agriculture, Govt. of Arunachal Pradesh, Pasighat, Arunachal Pradesh

'Central Agricultural University, Pasighat, Arunachal Pradesh
*Ridhan Chandra Krishi Viswavidyalaya, Mohanpur, West Bengal

Experiments were carried ‘out in the Acarology Laboratory, Department of Agricultural Entomology. Bidhan
Chandra K rishi Viswavidyalaya, Kalyani, West Bengal to evaluate the effect of two neem formulations viz. Neemazal-
F{ azadirachtin 5%) and Neemazal-T/S(azadirachtin 1%%) with or without additives against egg, nymph and adult stages
of tea red spider mite, Oligonvelns coffeae. Leaves of the tea clone -TV ,, were used for the experiment. In the first set of
experiment, ten treatments- T - Azadirachtin 5% alone @0.01%, T,-T, +Silicon il @ 0.3%, T,-T, +HMeicacid @ 1%, T,
- T,+ Cyclohexane @@ | %, T.- T, + Iso-amyl acetate @ 1%, T, - Silicon oil @ 0.3%, T,- Oleic acid @ 1%, T,- Cyclohexanc
@1%, T, - Iso-amyl acctate @ 1% and T, - Untreated check (water spray), were maintained. In the second set of
experiment, similar treatments were maintained instead of azadirachtin 5%, azadirachtin 1% was used. Hand atomizer
was used for spraying. In all the treatments including control, APSA @ 0.33% ml/lit was added before spraying. All the
ireatments were replicated three times and each replica comprised of five leal dise of 2 cm’ sizes. Known number of three
different life stages was released separately, in different treatments. Clhservations for the nymph and adult mortality wers
recorded in 24hrs (1 day), 72hrs (3days) and 120hrs (5 days) after treatmenL. In case of ezg, mortality was recorded on the
8" day after treatment observing the number of larvae hatch out. CRD method was applied for statistical analysis.

Table 1 Effect azadirachtin additives against red spider mite

Treatments Dose Azadirachtin 5% Azadirachtin 1%
(o) Owicidal % mortality at 5 DAT _ Ovicidal % mortality at 5 DAT
- effect (%)  Nymph Adult effect (%)  MNymph Adult
Azadirachtin 0.01 7583 62.93 60.33 54.26 4898 44.47
alone (60.88) (52.79) (51.25) (47.73) (4.70) (42.06)
Azadirachtin =+ 0.01+0.3 9621 100.00 10000 130,00 100.00 1 0. 0D
Silican oil (79.54) (90.00) (90.00)  (90.00) (90.00) (90.00)
Azadirachtin_ + 0.01+1.0 S0.18 96.08 9760 95,86 0g.32 98.30
Oleic acid (72.22) (79.31) (82.07) (79.00) (83.76) (83.71)
Arad + 00ol+1.0  91.08 64.37 63.16 93.60 58.24 56.74
Cyclohexane (73.13) (53.65) (5202)  (73.94) (50.03) (49.16)
Azad+ lsoamyl 0.01+1.0 6129 SE.B8 55.30 65.78 38.537 47.19
acctate (51.81) (50.40) (48.33)  (34.50) (18.68) (43.67)
Silicon ail 0.3 62.02 71.25 73.40 62.02 T1.25 73.40
(52.25) (57.89) (5827 (52.25) (57.89) (59.27)
Oleic acid 1.0 53.26 60.52 70.10 5326 69.52 .10
(47.15) (56.80) (57.16) (47.15) {56.80) (57.16)
Cwelohexane 1.0 48.91 51.1%9 52.02 4891 51.19 52.02
(44.50) (45,08) (46.44) (44.56) (45.96) [46.44)
Tspamyl acetate 1.0 2874 28.67 27.65 28.74 28.67 27.65
{32.73) (32.68) (32.04) (32.7%) (32.68) (32.04)
Untreated check 821 301 4.35 8.86 3.08 N
(17.22) (10,79} (12.72) (17.581) (11.79) (11.79)
C.DOOS 1,55 4.65 378 3.13 3.27 249

Figures in parentheses are angular transformed values

Azadirachtin 5% alone gave 60.33 per cent adult monality at 5 days after treatment (DAT) (Table 1). The
additives- silicon oil, oleic acid, cyclohexane and iso-amy| acetate alone gave T73.40, 70,10, 52.02 and 27.65 per cent
mortality at 5 DAT, respectively. When the azadirachtin 3% was mixed with the additives synergistic effect was
observed. Azadirachtin with silicon oil gave 100 per cent adult mortality at 5 DAT and il was followed by azadirachtin +
oleic acid with 97.60 per cent mortality. Against the eggs, combination of azadirachtin + silicon oil gave the highest
maortality with 96.21 per cent. Azadirachtin + cyclohexane and azadirachtin + oleic acid gave 91.08 and 90.18 per cent
eep mortality, however they were on par, Azadirachtin 5% alone also gave high ovicidal activity with 75.83 per cent
mortality, Against the nymphal stage, azadirachtin 5%, silicon oil, oleic acid, eyelohexane and isoamy] acetate gave
62.03. 7125, 69.52, 51.19 and 28.67 per cent mortality, respectively at 3 DAT. Highest nymphal mortality of 100 per
cent was observed in azadirachtin + silicon oil and it was followed by azadirachtin and oleic acid (96.08 per cent). With
respeet to azadirachtin 1%, spraying at 0.01% gave 44.47 percent adult mortality at 5 DAT however when combined
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with silicon oil 100 per cent mortality was observed. Azadirachtin 1% + oleic acid could killed 98.30 percent Adult at 5
DAT. Similarly, azadirachtin 1% + silicon oil also gave highest montality of eggs (100 per cent) and it was followed by
azadirachtin + oleic acid (95.86 per cent). Azadirachtin + cyclohexane also gave high mortality of egg (93.60 per cent)
and it was comparable with azadirachtin + oleic acid. Azadirachtin 1% alone recorded 54.26% egg mortality.
Azadirachtin 1% + silicon oil and azadirachtin + oleic acid were also found highly effective against the nymphal stage
with 100 and 98.32 percent mortality at 5 DAT, respectively. Azadirachtin 1% alone gave 48.98 per cent mortality,
Increased in aphidicidal activity of Neemazal-T and Neemazal-T/S on Aphis craceivora with addition of synergists
viz. ethyl oleate, sesame oil and dimethyl sulphoxide (DMSO) was observed by Dimetry and Hawary ( 1997). Walter and

Stark (1996) and Ascher et af. (1996) reported the qualitative improvement of chemicals using additives against different
insect pests.
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Botanicals against Bihar hairy caterpillar

G.K. Mahapatro, Suresh Walia®, Ganesh Rai and Ram Kumar Poddar
Division of Entomelogy, Agri-chemicals', Indian Agricultural Research Institute, New Delhi 110012

Botanicals are the means to sustainable pest-management in the changed and well-aware progressive farming
sector. Many-a-times, botanicals though are not effective, are promoted for obvious reasons. However, it is high time
that, we know better both the pros and cons of phyto-pesticides. One should not be complacent that his'her pest-
management-strategy includes botanicals, but at the same time assures satisfactory control as well. In this context, a
hardy test-insect, Bihar hairy caterpillar (Spilarctia obliqua Walker, Lepidoptera: Arctiidae) was taken as the test-insect
which is pest of more than 20 cash crops in northern India (Prajapati ef al., 2002). Laboratory trials (temp. 27+2'C, RH
60-70%, 16:8-h scoot/photophase regime) were conducted investigating the bio-efficacy of few botanicals viz., most
important active ingredients of neem (Azadirachtin, Aza), Pongamia’ karanj (Karanjin); erude extractives of CNSL and
Jatrapha (agueous ) extractives. Two conventional insecticides (indoxacarb and bifenthrin) were also tested.

The 7-day old larve of . obliqua were reared on castor leaves, subjected to bioassay by feeding method (leaf-
treatment, table not given), and direct-spray by potter's tower method (Table 1). Larval mortality never exceeded 25% in
botanicals in oral/feeding bioassay (maximum conc. of Aza-1000ppm, Karanjin, Jatropha and CNSL 1% crude). In
contact-toxicity-bioassay (potter's tower), larval mortality till pupation were 20, 25, 30,. 35, 38 and 34 percent CNSL,
Pongamia, Aza (100ppm), Aza (200ppm), Aza (500ppm) and Aza (1000ppm), respectively; as against zero mortality in
control (blank). Though slightly higher mortality was observed in Aza-500ppm than 1000ppm; the abnormal adult-
emergence was 20 and 24 per cent for these two treatments. Inconsistent and ineffective mortality i.e., less than 50 per
cent even in higher test-concentrations in laboratory screening depicts clearly that these phyto-pesticides are not suitable
to take to field. Inconsistent outcome in the contact-toxicity (most probably due to the hairy nature of larvac) made the
statistical analyses invalid, though the experiment was repeated thrice. Two synthetic insecticides were also bioassayed
for their contact-toxicity by potter's tower. The regression equations are given as follows with LC,, values with fiducial
limits (p=0.05%).

Table 1 effect of botanical son larval mortality and adult emergence of 5. obligua

81,  Treatments Larval mortality  Adult emergence
No. till pupation (%) (%)
1 Contral 0 68
2 CNSL (1%) 20 35
3 Jatropha (1%} 20 50
4 Karanjin {1%) 25 35
5 Aza 100ppm 30 20
6 Aza 200ppm 35 25
7 Aza 500ppm 38 52
B Aza 1000ppm 34 38

Mean of 3 replicates (N=30)

| Indoxacarb Y=7.5847+ 1.5244 x, LC,, = 0.0203%(FL 0.0127 0.0324%)
2. Bifenthrin Y=10.487+ 1.565x, LC,=0.0003%(FL0.0002 0.0004%)

Bifenthrin was found superior than indoxacarb against 5. Obligua. Though negative in outcome, the message is
alarming and wamns the pest-control-operators not to rely on botanicals for control of 5. obligua. More detailed research
should be directed in such trials to educate farmers about the negations of more botanicals also. Cur approach ought not
be just idealist, but also much more realistic and pragmatic in solving the pest-problems,
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Efficacy of Bacillus thuringiensis Berliner against Bihar hairy caterpillar, Spilarctia obligua
(Walker) (Lepidoptera: Arctiidae)

Md. Aslam Khan, Paul Bishwajeet, Sharda Singh and Khan, A.M'.

Division of Entomology, Indian Agricultural Research Institute, New Delhi 110012
'Department of Zoology, Aligarh Muslim University, Aligarh 202002

Microbial products have a long history of safe use and most of these zre compatible with other methods of pest
control. Literature reveals that hundreds of toxicogenic strains of Bacillus thuringiensis Berliner exist, Each strain
produces its own unique -endotoxin. The insecticidal activity of the toxins varies widelv among strains. In addition to
that there is often a considerable diversity in efficacy within a single strain, Moreover, the medium on which a strain is
grown also affect the efficacy (Srivastava and Ramakrishnan, 1980). The present study evaluated the susceptibility of
Bihar hairy caterpillar Spilarciia obliqua (Walker) (Lepidoptera: Arctiidae), a polyphagous insect pest causing severe
damage to agricultural as well as horticultural crops.

Bioassays were done separately with each of five B thuringiensix (Bt) subspp. viz., Br galleriae, Bt sonto, Bt
entomocidus, Bt thuringiensis and Bt aizawai, four Bi strains viz., Bt kursiaki (Btk) path-1, Btk HD-1, Btk HD-73 and
untypified sirain Br N1C1 along with commercial formulation Dipe/8L to determine the bioefTicacy of each microbial
pathogen against third instar larvae of 5. obligua under laboratory conditions at 28 1'C and 70 5 per cent relative
humidity. The test insect was collected from the ficlds of Indian Agricultural Research Institute, New Delhi. The
different subspp./strains were multiplied as mentioned in Capalbo et al. (2001). The spore-crystal complex was
recovered by the procedure of Dulmage (1970). Aseries of six concentrations (0.12, ¢.10, 0.08, 0.06, 0.04, 0.02 per cent)
was prepared for carrying out the bioassays. Castor leaf disks (5 cm diameter) were treated by leaf dip method. For
control, the leaf disks were dipped in sterile distilled water only. Treated leaves were dried and twenty larvae at third
instar, already starved for two hours were released in three replications for twenty-four hours and thercafter, untreated
food was provided to them till pupation. Observations on mortality of larvae were recorded after every twelve hours till
the pupation. Moribund larvae were also considered as dead.

The observations revealed that all the five B. thuringiensis subspp, four B. thuringiensis strains along with
commercial formulation Dipel*8L were effective. The lowest LC,, value was observed in the case of Brk HD-73
(0.09505%), whereas, highest LC,, value was obtained in the case of Brk path-1 (0.12458%) (Table 1). Btk HD-73 was
followed by Bt sotto, 81 aizawai, Br N1C1 and Brk HD-1, respectively. However, Br thuringiensis, Dipel'SL, B
entomocidus, Bt galleriae and Btk Path-1, respectively register high L.C,, values. Valicente and Fonseca (2004) found
highest mortality by 8. thuringiensis subsp. tolworthi and the lowest by B. thuringiensis subsp. kurstaki. It was
concluded that the insecticidal activity of the toxins from each strain of B thuringiensis varied widely hence it is
imperative to screen a wide variety of strains to select more potential strains,

Table 1 Comparison of LC values of different B. thuringiensis sub spp. against S, obliqua

Treatments D Regression equation =Y L.Csy LCyy LC;s LCyy

Bk Path-1 & ¥=-2.163005 +3.418383x 0.12458 035536 037725 (0. 596949
it galieriae [ Yoo 2139485 +3.423038x 012182 (%4 036834 0.58253
Bt yotig & Y= 0447012 +2.746005x 00930 028205 038250 0.67729
Bt emtomocidus a Y=-1.991092 +3.374932x% 0.11789 028262 036212 057643
Bt thuringiensis ] Y=-0.690137 +2 §13262x 0.10534 030072 040486 070716
Bt al=awai i ¥=-2.088051 +3.508054x 0.0u6%2 022134 027980 (.4342%
Bik HD-1 [ ¥=-1.125185 +3.038209x 0.10377 027408 0300 (.604%7
Bik HD-73 (] Y= 0864006 +2.9265137x 0.09505 025715 {1 340196 0.57877
Bt NI1C1 i1 ¥=-1.734084 +3.372980x 0.09919 02373 (30489 048547
Dipel*8L 5 Y= -0,740857 +2.7981 14x 011264 032338 (143606 0.763%%
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Efficacy of entomopathogenic fungus Beauveria bassiana (Balsamo) against second instar
larvae of Helicoverpa armigera Hubner

Arti Prasad and Nilofer Syed
Insect Microbial & Herbal Control Laboratory, Department of Zoology, University College of Science, Mohanlal
Sukhadia University, Udaipur 313001, Rajasthan

The green gram pod borer, Helicoverpa armigera (Hubner) (Lepidoptera: Noctuidae) is one of the most
destructive pests of field crops worldwide. Although, chemical control has been a successful tool excessive use has given
birth to the high level of resistance and adverse impact on environment. This calls for an urgent need to develop other
means of control. Biopesticides formulations based on the entomopathogenic microbials have gained a great success due
to their low environmental toxicity and target specificity. Beauveria bassiana Balsamo is a wide host range insect
pathogenic fungus which is being marketed and used in insect pest management programme (Butt ef al.,, 2001). The
important hosts of this fungus are Lepidoptera, Coleoptera and Hymenoptera, In the present investigation, dilferent
dilutions of the fungal spores have been tested against the larval instars of /. armigera.

Freshly emerged I1 instar larvae were treated individually in plastic vials (4x4x2) using artificial diet
(Nachiappan et al., 1973). For cach dilution three replicates each of 10 larvae and one set of 10 larvae for control were
used, Fungal preparation was prepared by serial dilutions .0.1,0.125, 0.2, 0.25m| of 10 spores/m| were applied topically
on each larva. Treated larva was kept in vial having lgm of diet. After 24 hours the first lot was discarded and fresh 1gm
was given 1o each larva. The observations were taken till the completion of life cycle. Different dilutions revealed
significant mortality which was dose dependent. The highest dose of 0.25x1x10 ml brought 83.3 percent mortality
followed by 66.70, 50.00 and 33.33 percent at dose level 0f 0.2, 0.125 and 0.1 x10 spores/m] as compared to 30.00
percent in control. ANOVA test when applied revealed significant value of F (Table 1).

Table 1 Efficacy of Beauveria bassiana on Il instar larvae of Helicoverpa armigera

S Mo Dose N % Mortality SD 5E

1 Control 3 30.0 1.00 0.58

2 0. 100 ml 3 33.0 0.58 0.33

3 0.125 ml 3 50.0 1.00 0.58

4 0.200 ml 3 66.7 0.58 0.33

3 0.250 ml 3 83.3 0.58 0.33

ANOVA

Muortality Sum of Squares df Mean Square  F Result
Between Groups 60.93 4 153,23 2535 **
Within Groups 6.00 10 060

Note: ** - Significant at 1% (p<0.01); * - Significant at 5% (p=<0.05).

The treated larvae also revealed some typical morphological abnormalities. Cuticle started rupturing at several
places, thereby oozing out fungal spores and mycelium. Loss of skin pigmentation converting skin into pinkish color,
swollen and putrefied body was significant at later stages (Fig. 4). At the end of larval life, extensive fungal growth
covering the complete larvae was observed. Almost whole larval body has been utilized by the fungus. Heavy
sporulation can be scen from mycelium showing the potential infectious source (Fig.3). The casted off excuviae was
heavily loaded with fungal mycelium and attached with pupae. Delicate pupal skin about to rupture was also observed on
pupal body (Fig.2). Larvae became dried and shrunk at later stages with white patches of fungal mycelium all over the
body. Cephalice and abdominal legs became small and shrunk. Head is typically bent downwards with deformed mouth
parts (Fig. 1). Bitondi et al. (1998) reported profound alterations in cuticular pigmentation and sclerotization during
different developmental phase in Apis mellifera treated with pyripraxyfen, a juveline hormone analogue; further added
that hormonal treatment induced earlier activity of phenoloxidase, an enzyme system is involved in both the processes of
melanism and pathogen resistance,
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Fig. 3 a1 Deas 0.2 x 107 mi Fig. 4 at Dose 0.25 & 10° =i
Formation of blackening of body (BB), swollen basal part of appendages (SB) shrinkage ot body skin (55) and abnormal
legs (AL) abnormal exuvial (AE) abnormal head (AH) and delicate pupal skin (DPS) extensive mycelial growth (EMG)
ruptured skin (RS), Loss of pigmentation (LP), cozing of fungus (OF)
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Studies on feeding behaviour of Neochetina bruchi and N, eichhorniae, biological control
agents of water hyacinth

Puja Ray, Sushil kumar and Akhilesh Kumar Pandey’
National Research Centre for Weed Science, Maharajpur, Jabalpur, Madhya Pradesh
'Mycological Research Laboratory, Dept. of Biological Science, R.D. University, Jabalpur, Madhya Pradesh

Water hyacinth ( Eichhornia crassipes) is a free-floating aquatic weed. It is a native of Amazon River Basin and
has become a major problem in many countries. It is fast growing and difficult to eradicate and if unchecked it can
threaten fresh water bodies hy clogging them, increasing sedimentation and flooding. It reduces water quality by
preventing light penetration and reducing oxygenation of water further threatening the aquatic life (Gopal, 1987). The
weevils, Neochetina bruchi and N. eichhorniae have already established all over India as potential biocontrol agent of
waterhyacinth (Jayanth and Visalakshi, 1989). To gain maximum from its biocontrol potential it is very essential to
understand its feeding behaviour under the local climatic conditions. So an experiment was conducted under green house
condition to understand its feeding behaviour.

Feeding behaviour of the waterhyacinth weevils was observed on small, medium and large growth stages. Five
plants from each of the three growth stages were kept in tubs filled with water. On each plant, 2 pairs of weevils were
released. All the scars on either surface of the leaves that were readily identifiable were counted. Compound scars were
separated into component scars by noting any obvious discontinuities in the normally regular scar borders or on the
differential depth of feeding. Feeding scars were counted by marking each counted scar using a marker pen. Marking of
cach scar prevented accidental recounting,

Neochetina spp. caused the characteristic feeding scars (Fig. 1), by feeding on the epidermal tissues of the
laminae and petiole and removing the cuticle and part of the mesophyll tissue. The weevils preferred to feed on lower
surface and upper petiole of the leaf, preferring to feed on younger leaves. They fed preferentially on the soft tissue of
unfurled voung lamina and upper portions of young petiole. The weevils, when given choice among the three growth
stages, congregated in the centre most folded leaf of the small growth stages, Feeding declined with direct proportion to
the leal growth stage (Fig. 2). By the third day there was a mean of 23.0, 15.3 and 14.3 feeding scars on small, medium
and large growth stages while by the 15" day there were 84.0, 60.7 and 54.7 feeding scars on the three growth stages
respectively, There was no significant difference in the presence of weevils on medium and large growth stage of plants.
Feeding scars could not be counted afier day 10 on small growth stage plants as the scars were too dense and
undifferentiated particularly at the leaf isthmus., Thus in water bodies with infestation of large growth stage plants more
number of weevils shall be required as compared to small growth stage,
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Fig. 1 Water hyacinth leaf showing characteristic Fig. 2 Feeding scars by Neochetina spp. on three
feeding scars growth stages of water hyacinth
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Response of ecofriendly pesticides on spider mites, Tetranychus urticae Koch

Rashmi Tiwari and R. N. Singh
Department of Entomology & Agricultural Zoology, Institute of Agricultural Sciences
Banaras Hindu University, Varanasi 221 0035, Uttar Pradesh

The spider mites are polyphagous aftaining a major pest status on vegetables, particularly on brinjal. Among
them, the spider mite, Tetranychus urticae Koch has been identified as a serious during summer Several acaricides to
control this showed limited response. Response of biopesticides like azadiractin, neem oil and in combination with
dicofol, sulphur and propargite could be a better replacement. Singh ef al. (1996) studied ajoene against spider mite
Tetranychus urticae which was found very effective and checked the resurgence also; affected the fecundity and juvenile
survival even at lower concentration. A laboratory study was conducted to find out the responses of ecofriendly
pesticides in combination with conventional acaricides. Various treatments of ecofriendly pesticides taken were
azadiractin 0.03 in combination with dicofol (18.5 EC), sulphur (80 WP) and propargite (57 EC} as well as dicofol and
propargite used alone. The mortality was observedat 1,3, 7, 14 and 21 days intervals after the spray.

Perusal of the work done reveals that biopesticides are able to manage the spider mite. The present studies
showed that azadiractin with dicofol performed better and showed maximum percent mortality (93.92 %), The fecundity
recorded up-to 7 days were azadiractin (163.00 %), azadiractin + sulphur (68.87 %), neem oil (37. 56 %) and water spray
{control, 67.02 %2). The adult survived in the same treatment with azadiractin (6.66 %4), azadiractin + dicofol (2.30 %),

' aradiractin + propargite (2.50 %), neem oil (5.10 %) and propargite {2.50 %) at their recommended concentration.
Maximum number of juveniles survived in azadiractin +sulphur (68.87 %&) and sex ratio (M: F) was 1:2.8 (Table 1).
Similar results were also obtained by Schauer and Schmutterer (1981), Yusof ef of. {1986) and Elena Martinez-Villar et
al. (2005). Though neem products alone could not gave better management in the present studies but Kumar and Singh
(2007) found azadiractin gave significant control of T urticae on okra .

Table 1 Infuence of some pesticides on mortality, fecundity and sex ratio of Tetranychus urticae Koch

Perticide Concentrati Mean pereent mertaliy in days Mean M eim Mleam Teeumdiny/Sin mites  Juvemde Sen
an Mo, (duys mlier iresbment) Surwival ratio
{ml %) 1 3 7 IF] 1 of wdult 1 3 7 M:F
o survived
Azadinnchlia T m E IO TET TR TTY T
0,00 B} Smi (24047 (2ME8] (393) (3928 (44000 (3981 &HETT 1700 3300 183,00 R AL L&
"l;d";:“' (1) T960  SIO00 S5O0 [DOOD 10000 SRSE ...
!.II ?Ec‘] el (6315) (T84} (B428) (WL00) (0000 (T4.70) : 5
Azadirachus
(3+1.5) 40 20 42400 5740 900 S9.00 5340
;‘:“Jﬂ“,‘;} mi (1938 (400K (4526) (3018 (JoNE) gTog OO0 163313900 QRRIE BA3T DA
Azadirachiza =
” {3+ 018) THE8 BOAS  BGW0 BOTH RLTE RS
:!'J! h“":é“.'" ml (6053 (6119} (TO.BE) (1841 (66T (ssTH 20
Heem Oil
4R 32 3988 B444  4EUI D00 3308
(Purel 2wl (4 14)  (Sn6S) (5800 (k3T 4son @Tey 0O 1:D0  2E&0 IEL3F 3746 L2A
Propargite
Gl i Q458 AN 5055 5200 YLD . } B ~
3% EQ) O3B/ gz (Tesn) (S599) (453W (aead) (Tey 0 '
Conual 0,00 L] 0.0 LR} Q.60 (1] A
{Wiaser Spray) Boe lh4d 006 000 okigl g (D00 1833 g, A G 132
o Cooat 11 1% 5
i 06198 oAl
Fasticxlm 04427 0.81%0 5
Days X Pesticides L1 [t} b H
5 Em & 07201 LAIOS  442RF 400D 2.007]
CDAIT % 21004 44590 140813 I5EB133 BRWST
5% 15284 3 I4IR  9BSSX NN N177 62542

¥ hean of three replications ** Fl";ln: n p.l.ru'lli'l.:lu.h.l:l:Sine 8 transformation *** Mo, of mites released oneach leaf= M
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Population of Menochilus sexmaculatus (F.) and its synchrony with
Aphis eraccivora koch on groundnut

V. N. Patel, D. A. Saradva, B. B. Kabaria, M. F. Bhorania, and D. B. Padmani
Main Dry Farming Research Station, Junagadh Agricultural University, Targhadia, Rajkot 360005 Gujarat

Among several natural enemies of groundnut aphid, coccinellids have a unique position, Menochifus
sexmaculatus (F) is very effective predator for suppression of the aphid on groundnut in Saurashtra region of Gujarat. An
experiment was conducted at M.D.FR.E, Targhadia (Rajkot) for 12 Years from Kirarif 1996 to 2007 to know the seasonal
abundance of the groundnut aphid and the predator. The groundnut plot of 20m x 20m kept free from insecticides and
allowed natural population build up. The fifty plants selected randomly and weekly observation on number of predator
(larvae + adults)/plant, no. of aphid\plant and aphid index (0 to 4.0) recorded. The data (Table 1) revealed that out of 12
vears the predator M. sexmaculatus commenced on groundnut crop in std. week. 30 in 5 vears followed by std. week. 31 in
4 years, std. week, 29 in 2 years and in std. week. 28 in 1 year. The predator population multiplied very fast during next
week of its commencement and reached a peak in std. week 317 Maximum population of the predator was during year
2000 i.e., 3.6 adult+larvae/plant),

Table 1 Population of coccinellid, Menochilus sexmaculatus on groundnut Klarif, 1996 to 2007

No. of the coccinellid / plant

Year Std. Week no. A

28 29 30 31 32 33 34 35 i
1996 0.00 000 000 010 060 020 010 000 024
1997 0.00  0.00 125 270 080 015 000 000 1.23
1998 000 000 012 040 020 0.2 000 000 021
1999 0.00 000 060 09 020 004 000 000 060
2000 0.00 000 000 020 050 360 308 030 .54
2001 000 000 020 .48 16 010 000 000  0.74
2002 0.00 000 000 044 1.04 188 064 020 084
2003 0.00 000 000 012 006 000 000 000 014
2004 0.20 3.20 0.30 0,00 (.00 0,00 0,00 0.00 1.20
2005 0.00 020  0.60 120 135 040 030 050 065
2006 000 070 088 100 010 000 000 000 067
2007 000 000 110 120 032 000 000 000 087
Average 002 034 042 084 053 054 04 0.08

Table 2 Population of aphid, Aplis craccivera on groundnut Kharifs 1996 to 2007

Av. no. of aphid / twig

Year stid, week no. X

28 29 a0 31 12 33 Ll 35 i
1996 0.0 00,0 24 59 64.0 2 (.0 0.0 313
1997 2.0 31.0 90 06 Q0.0 (1] 0.0 0.0 323
| 968 0.0 02.0 18 125 00.0 o0 0.0 0.0 48.3
1999 0.0 05.0 65 0 00.0 () 0.0 0.0 35.0
2000 0.0 00.0 00 23 56.0 156 4.0 0.0 598
2001 0.0 03.0 10 25 010 0 0.0 0.0 09.8
2002 0.0 (0.0 02 26 36.0 22 0.0 0.0 20.5
2003 0.0 00.0 03 24 30.0 09 0.0 0.0 6.5
2004 8.0 28.0 ] 1] Q0.0 M) 0.0 0.0 8.0
2005 0.0 07.0 18 21 51.0 53 g0 0.0 26.3
2006 0.0 26.0 &7 22 00.0 00 8.0 0.0 45.0
2007 0.0 04.0 10 15 00.0 (M) 0.0 0.0 09,7
Averaoe 0.8 088 273 288 21.5 20.2 1.7 0.00

The data in Table 2 and 3 indicated that the A, craccivorg commenced in std. week 29 in 6 years followed by sid,
week 30 in 3 years, Maximum 156 aphidiwig with 3.0index recorded during khari” 2000, while average of 28.8
aphiditwig with 1.44 index in 31st std. week was recorded, The data given in table 4 indicate that there was highly
significant positive correlation beiween population of the predator and the prey. The data revealed that the predaior
population commenced one week later than its prey (aphid) on groundnut. After commencement both thepopulation
(predator and prey) multiplied high. The peak population of the predator and the prey was in same std.week (3 1st) in
majority vears. When commencement of aphid and the cocinellids both was in same week (i.e. year 2000, 2004, 2003
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and 2006) the pest(aphid) population was suppressed effectively and fall bellow E.T.L.(i.e. 1.5 aphid index). The
predator population gave significantly positive response to the prey population on groundnul. Agrawal and Bardhanroy
(2001) also reported the coccinellid to be efficient predator on A. craccivora and Mari er. af. (2005) worked out the per
day predatory efficiency of 73 to 80 alfal fa aphid.
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Table 3 Aphid index on groundnut Kharif 1996-2007
Av. Aphid index / plant

Year Std. week no. i
28 29 30 31 32 33 34 35 '

1994 0.00 0.00 .13 2.24 2.56 0.06 0.00 0.00 1.50

1997 0.23 1.92 3.30 0.63 0.00 0.00 0.00 0.00 .52

1998 0.00 0.56 288 3.56 0.00 0.00 0.00 0.00 233

1999 0.00 0.15 2.01 0.00 0.00 0.00 0.00 0.00 1.08

2000 0.00 0.00 0.00 1.00 2.00 3.00 1.00 0.00 1.75

2001 0.00 0.70 1.70 220 0.10 0.00 0.00 (.00 1.18

2002 0.00 0.00 0.20 1.40 3.30 2,10 0.00 0.00 1.75

2003 0.00 0.00 0.30 2.10 2.40 |40 0.00 0.00 1.35

2004 1.40 1.75 0.00 0.00 0.00 0.00 0.00 0.00 1.58

2005 0.00 0.20 |.22 1.30 1.40 1.27 0.70 0.00 .02

2006 0.00 .60 2.60 1.40 0.00 0.00 0.00 0.00 1.87

2007 0.00 0.20 075 1.40 0.00 0.00 0.00 0.00 0.78

Averape 0.15 0.59 1.34 1.44 0.98 0.65 0.14 0.00

Table 4 Correlation between population of the predator and prey and weather parameters
1996 to 2007

Sr. No.  Variable Coccinellid Aphid no. /iwig

I Aphid 0.481* -

2 Rainfall 0,004 0.050

3 Rainy day 0.0048 - (L048

4 Sunshine 0.004 - 0.021

5 Wind Velocity 0010 0.091

[} Tem. Max, 0.043 -0.119

7 Tem. Mini 0.067 0.172

b Tem Mean 0.056 - 0.050

9 RH Max. 0.074 0.048

10 FH Mini 0.027 0.080

11 RH Mean. 0.043 0.070

*Critical Value { [ - Tail, 05) =2 0.168%6 ; Critical Value ( 2 - Tail, 05) = £ 0.20053
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Field evaluation of egg parasitoid, Trichogramma spp. against yellow stem borer and leaf
folder in rice ecosystem

T.R. Singh, M.P. Singh and Hirak Chatterjee'
Department of Entomology, College of Agriculture, Central Agricultural University,Imphal 795004, Manipur;
‘Department of Plant Protection, Visva Bharati, Sriniketan 731236, West Bengal

Rice is attacked by more than 100 species of insects, 20 of them cause economic damage (Pathak and Khar,
1994). Yellow stem borer, Scirpophaga incertulas Walker and leaf folder, Craphalocrocis medinalis (Guenee) have
been recorded as the major pest constraints in Manipur. A study was undertaken during kharif, 2006 and 2007 to
evaluate the bioeiticacy of egg parasitoids, Trichagramma chilonis 1shii and T, japonicum Ashmead against these at
farmers’ field at Bashikhong, Imphal East, Manipur in a total area of 5 ha with 20 subplots of 2500 m’. Local  high
yielding rice variety "Tamphaphou’ was taken and there were 5 treatments including Farmers Practice and each
treatment was replicated four times. The treatments were T chilonis and T. japonicum released each (@ 50,000/ha and
70,000/ha and Farmers Practice, where no parasitoids were released and insecticides were applied twice. The egg
parasitoids were released 3 times at 15 days interval starting from 30 days after transplanting.

Incidence of yellow stem borer and rice leaf folder was found low in the plots where Trichogranmaspp. were
released (Table 1) Pooled mean data of two years showed that stem borer damage was significantly reduced in
treatment with T chifonis @ 70,000/ha with only 1.40% DH and 1.28% WEH as compared to 4.61% DH and 4.5%%
WEH observed in Farmers Practice plots. Similarly, significantly lower leaf folder damage of 1.29%4 FL was recorded
in treatment with T chilonis (@ 70,000/ha against 5.58% FL in Farmers Practice. [t was also observed that T, chilonis
was more effective than T7 japonicum in reduction of tiller damage caused by vellow stem borer and folded leaves by
rice leaf folder and the effectiveness was superior at higher dose of 70,000/ha than lower dose of 50,000/- in hoth the
species of Trichragramma. Highest grain yield of 6.09 t'ha was recorded in T chilonis released plots @ 70.000/ha with
20.23% increase in vield over Farmers Practice. The results obtained in the present studies corroborate the findings of
Katti er al. (2001) who reported that 3 to 5 releases of I chilonis (@ 1,00,000/ha significantly reduced both stem borer
and leaf folder damages resulting in significant increase (38 to 45%) in grain yield over Farmers Practice fields at
Mellore district of Andhra Pradesh. Kumar and Khan (2005} also reported that effectiveness of T chilomis and T
Japoricum at higher dose of 1,00,000/ha was superior over lower dose of 30,000/ha against yellow stem borer and |eaf
folder of rice in farmers' field at Kashipur, Uttarakhand. [t can be concluded that three releases of 0 chifonis @
70.000/ha at 15 days interval starting from 30 days after transplanting proved to be the most effective treatment for
control of yellow stem borer and leaf folder of rice under agro climatic condition of Manipur and it can be incorporated
in formulation of location specific IPM module of rice.

Table 1 Biocontrol agents on rice yellow stem borer and leaf folder kfrarif, 2006 and 2007

Treatmenis o Mean % Damage Mean Grain Y yield
DH WEH FL yield {/ha) increase over
o control
T\- T japanicum (@ 2.80(9.50) 2.06(822) 1.96 (7.60) 5.66 0.06
50,000 ha
Ta- T japanicum (@ 1,92 (7.94) .51 (7.06) 1.79 (7.24) 5.92 14.07
T0,000ha
Ty T chilonis @ 50,000/ha 1.75(7.56) .43 (6.78) 1.61 (6.79) 6.09 17.34
Ty T chilonis @ 70,000Mha 1.40{6.67) 1.28 (6.12) 1.29 (6.13) 6.24 20,23
Ty Farmers Practice 4.60 (1239 4.59(12.34) 5.58(13.25) 5.19 -
S5.Em(+) 0.76 0.51 1.23 0.08
C_'D ['|’=__I.I.U51 .65 .12 o 268 017

Figures in parentheses are angular trans formed valees, DH=Dead heart; WEH=White ear head; FL=Folded leal
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rice ecosystem. Annals of Plant Protection Seiences, 13(1): 97-99,

101

PDF created with pdfFactory Pro trial version



http://www.pdffactory.com
http://www.pdffactory.com

PDF created with pdfFactory Pro trial version

.-yl Pricasliope o 1k Moismal Gompimmen i 1A st
?? | T wate st i
| | BB i iy e i

asvminily

Bioefficacy of Trichogramma japonicum against Chilo polyclirysus
in the upland rice of Nagaland

Toge Riba, K. M.Singhand D. P. Chaturvedi'
Central Agricultural University, Pasighat, Arunachal Pradesh
'School of Agricultural Science and Rural Development, Nagaland University, Medziphena, Nagaland

Trichogramma japonicum for management of dark headed rice stem borer, Chilo polychrysus was evaluated
under laboratory condition during kharif, 2002 and under field condition during kharif, 2003 at School of Agricultural
Science and Rural Development, Nagaland University, Medziphena, Nagaland. The variety 'Jaya' was used. In the
laboratory experiment, eight different treatments release of 5 . japonicum/pot (T1), 10 T japonicum/pot (12), 20 T
Japenicumipot (T3), 40 T japonicumipot (T4), 60 T japonicum/pot (T5), 80 T japanicumipot (T6), 120 T
japanicunipot (T7), and unreleased pot (T8) were maintained. The trichocard of respective treatments and fixed number
of newly laid egg mass of C. polvchrysus (obtained from the oviposition cage) were clipped in the leaf of the potted
plants and the entire hills were covered with perforated polybags. After four days the clipped egg masses were collected
and transferred individually in 15ml glass test tube and plugged with cotton swabs, The test tubes were then keptin room
temperature for emergence of the parasitoids and stem borer larvae and the per cent paracitization was worked out. For
the field trail, nine treatments with first release of the split dosages were made on the 3 0" days after transplanting (DAT).
The following releases of the split dosages made after 20 days of the first released. An isolation distance of not less than
100 meters was maintained between each release sites.

Observations were recorded at 15 days interval from the 30 DAT by randomly selecting 20 hills within 2 meters
radius of the release site. Per cent infested tillers were worked out and DMRT method was applied for statistical analysis.
In the laboratory experiment, a positive correlation between the number of parasitoid released and per cent paratization
was observed. The highest parasitization of 81.18 per cent was highest number of T° japonicum released (120/pot).
Barrion and Litsinger (1982) also reported parasitization of C. polychrysus by T japenicum. In the field trail, incidence
of stem borer was erratic at 30 DAT and average infestation was 4.41 per cent. At45 DAT, no significant difference was
observed between the treatments. Highest dead heart percentage (4.80) was observed in T8 and it was followed by Té
(4.16). Unreleased sites recorded 2.43 per cent dead heart. Higher dead heart per cent in the T6 and T9 may be the
influence of stem borer larvae which hatch out before 30 DAT and also dead heart symptom persist for long period. At60
and 75 DAT, T, T2, T3 and T4 showed significant reduction in dead heart.

Table 1 Per cent dead heart and white ear with Trichogramma japonicum

Treatments Dead heart™ at Dead heart% at  Dead heart™ at  White ear head
45 DAT 60 DAT TSDAT Yo at FODAT

T1- 50,000/ha as 1.20(1.30) 1.91(1.44)abe 2.01(1.55)ab 2.08(1.5%)abed

single release

T2- 1,00,000ha 1.64(1.45) 1.31(1.61)c I.46(1.300abe 2.18{1.62)abc

as single release

T3- 2,00,000Mha 1.77(1.50) 1.78(1.50)abc 1.12(1.29)abe 2.22(1.53 )abede

as single release

T4- 3.00,000ha 1.06(1.20) 1.69(1.33)bc LLOB(1.19)abe 1.80(1.40)abedef

as single release

T3-  1.00,000ha 1.69(1.33) 1.4601.30)c 0.92{1.06)bc 2.21(1.65)ab

as 2 split release

To-  2,00,000/ha 4, 16(2.00) 0.90(1.14)c 0.84(1.11)bc 1.59( 1. 34 abedel

as 2 split release

T7- 3,00,000/ha 2.24(1.48) [.75(1.343bc 0.43(0.91)c 0.91(1, 1) beder

as 2 split release

T8- ,2,00,000/ha 4.30(2.15) 3.14(1.88)ab 0.39(0.90)c 043091

as 4 split release

T9- Wha 2.43(1.52) 3.65(1.93n 2.54(1.76)a 3.20(1.85)a

C.V. (™) 26.62 20.68 24.3 19.4

Figures in the parentheses are (x +0.05) transformed values

Lowest number of white ear head (0.43 per cent) was recorded in T8 at 90 DAT and it was closely followed by
T7(0.91 per cent). Four split released of 2,00,000 /ha gave consistent check in stem borer infestation during the critical
stages like booting, panicle initiation, Mowering, and grain {illing stage, From this observation it can be recommended
that the release of the Trichogramma can be made before 30 DAT in late transplantations as the population was high by
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30 DAT although initial infestation increases the number of tillering it delays the cropping period and is a risk in the
regions like North-East Hill where the winter starts by late October. Split releases gave better results than inundative

releases of once or twice. Borah (1994) reported that frequent inundative released of T japonicum could reduce the stem
borer infestation in Assam,
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Ashmead, arice stem borer parasite. International Rice Research Newslenter, (4):15-16,

Borah, R.K. 1994. Parasitization efficacy of Trichogramma japonicum on rice stem borer in Assam. Annals of
Agricultural Research, 15(1): 24-25.
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Field parasitization, suitability of larval hosts and adult nutrition on the production
potential of Bracon (Habrobracon) hebetor

Hem Saxena and P, Duraimurugan
Crop Protection Division, Indian Institute of Pulses Research, Kanpur 208 024

Bracon hebetor (Say) (Hymenoptera: Braconidag) is a gregarious, ecto parasitoid that attacks larvae of several species
of Lepidoptera. 8 heberor females first paralyze their host larvae by stinging and then laying variable numbers of eggs
singly on the surface of paralyzed hosts. The paralyzed host larvae are then used as food sources for developing wasp.
For the past three years, the incidence of B. hebetar on Helicoverpa armigera was recorded in chickpea ecosystem
(Saxena and Duraimurugan, 2008). In this study, we explore the field parasitization of B. hebetor and laboratory
experiments on suitability ol larval hosts and adult diets for the cost effective mass multiplication and utilization in
biological control,

Various stages of H. armigera were collected from the chickpea ficlds of New Research Farm of Indian Institute of
Pulses Research, Kanpur during March-April, 2006-2008, These larvae reared individually on semi-synthetic diet
(Arms eral., 1992) in plastic vials and observed for the emergence of parasitoids. Experiments were conducted with last
instar larvae of eight lepidopteran hosts viz, Corcyra cephalonica, Galleria mellonella, Helicoverpa armizera,
Spodoptera litura, Spilosema obliqua, Eurema hecabe, Acherontia styx and Maruca vitrata in the laboratory in a no-
choice design to know the suitability of larval hosts for the production potential of B. hebelor. To know the influence of
diets on the longevity of adult parasitoid, seven adult diets (25% honey, 50% honey, 100% honey, 25% glocose, 25 %
sucrose, 23 % jageery and distilled water) were tested with three replications.

The percent field parasitization of B. hebetor on H. armigera in chickpea ecosvstem ranged from 0,24 to 1,592, {Table
1} B hiehetar females were able to parasitize and complete its life eycle (ezo-to-adult survivorship) only on four hosts
viz., Corcyra cephalonica, Galleria mellonella, Helicoverpa armigera and Maruca vitrata, The longevity of adults
increased significantly with feeding, The highest longevity was 34.7 days and 22.0 days in females and males,
respectively when fed with 50 % honey solution {Table 2), Thus, the gregarious ectoparasite £, hebetor is amenable for
mass multiplication and it can be used as potential biocontrol agent against H. armigera in differem cropping
ecosvstems.

Table 1 Field parasitization of B. kebetor on I, armigera in chickpea ccosystem

MNo. of larvae

" Year (Months) Mo, of larvae collected e Yo parasitization
parasitized
2006 (March -April) 822 2 .24
2007 {March -April) T 3 0.42
2008 (March -April) 753 12 I.59

Table 2 Effect of dicts on the longevity of adult parasiteid

Adulé diet ) Longevity of B, heberor (days)
Female Male
100%% honey 333a 20,3
50% honey 34T 22.0n
25% honey 25.0b 16.0¢
25 % sucrose 23.3b 19.3b
25% glucose 15.7¢ 12.7d
25% jappery 9.0d 6.3¢
Distilled water 8.7d 5.0e
CDGs%) 245 1.67
REFERENCES
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IPM package for onion thrips Thrips tabaci

B.K. Singh, R K. Upadhyaya, R.K.Mishra, 8. Singh and R.P. Gupta
, Mational Horticultural Research and Development Foundation, Salaru, Kamal, Haryana

Onion is an important vegetable crop in India. Thrips is the most important insect pest attacking onion and
garlic. Immature and adult thrips feed with a punch and suck behaviour that removes leaf chlorophyll causing white to
silver paiches and streaks. The effective check for this pest has so far been mainly through the use of chemical
insecticides. Use of different IPM package were evajuated in the rabi seasons of 2005-06 and 2006-07. These are T
(Verticillium lecani @ 0.4% + Verticillium lecani @ 0.4% + Neem seed Kernel extract (@ S0gm/lit + Thimethoxam 25%
@ 4gm/lit), T2 (Beauveria bassiana (@ 0.4% + Beauveria bassiana [@ 0.4% + Neem seed powder @ 60gm/lit +
Ethopenprox 10EC 2mV/lit), T3 (Spinosad 45% SC @ Iml/lit + Spinosad 45% SC @ | ml/lit + Neem oil @ Zml/lit +
Acetamiprid |0WP@ 1gm/lit), T4 (Econeem Azadirachtin 1% 2ml/lit+ Lufenuron 5 EC @ 2.5 ml/lit Pongamia soap @
1% + Fenpropathrin 30% EC @ | ml/lit), T5 (Neem Azal F @ 5% ) + Novaluron [0EC (@ 2ml/lit + Neem soap @ 1% +
Diafenthiuron SOWP 1.5gm/lit), T6 (Verticillium lecani @ 0.4% + Verticilliun lecani (@ 0.4% + Econeem (Azadirachtin
194) 2ml/lit + Acephale 75% SP 2 gnv/lit) and T7 (Control - four spray of water). Pooled data of 3 consecutive year of
Rabi 2005-06, 2006-07 and 2007-08 revealed that no thrips infestation was recorded in any of the treatment up to even
seven day after 2* spray. Before 3" spray to till the last observation significantly lowest thrips population was recorded
in treatment T3 package except the observation of 7 days after 3" spray, where significantly lowest thrips population was
recorded in TS, which was at par with T3 and T4, The data further revealed that significant highest gross yield
{264.28g/ha) and marketable vield (252.57q/ha) were recorded in T3, which was at par with TS. The highest cost henefit
ratio(1:35:59) was also recorded in T3 followed by T6 (1:33:98).

Tabel 1 Evaluation of IPM package for onion thrips Thrips tabaci (Rabi, 2005-06, 2006-07)

Treatment Gross Market- Before 3rd spray 7 days after 3rd  Before 4th spray 7 days after 4th  Cost

Yield table spray spray benefit
(g'ha) yield ratio
(g/ha)
) % Nym/plant % Nym/plant % Nym/plani % Nym/plant

Tl 21348 20398 8333 193 10000 1233 100.00 19.67 10000 23.63 106
T2 730,56 219.50 4889 149 10000 T7.99 100.00 1664 100,00 17.09  1:18
T3 264,28 25257 3667 067 10000 48 10000 119 10000 7.9 1.35
T4 23561 22403 5556 109 10000 6.28  100.00 1503 10000 1570 113
T5 262.26 25222 378 072 10000 474 100.00 13,10 100.00 9.6 1:10
Té 242.04 23268 67.78 227 10000 1108 100.00 1949 100.00 17.00  1:33
T7 117.76 107.1% 100.00 690 10000 3576 10000 60.14 100,00 70.64
S.Em 576 619 9.2% 0.40 E 1.31 . 2,25 - 2,13
CDats% 1254 1148 20135 (.80 - 286 - 4.91 - 4.63

“Incidence of thrips and average na, of nymphs/plant was nil fom before first spray to 7 duys atter spay second spray
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Seasonal incidence of aphid Brevicoryne brassicae on cauliflower

Y. R. Sable, 8.V. Sarode, A. V. Kolhe and B. D. Shinde'
Directorate of Research, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola 444 104
'Dr. Balasaheb Savant Konkan Krishi Vidyapeeth, Dapoli 415712

For the study of population dynamic of cabbage aphids, Brevicoryne. brassicae on cauliflower (var, snowhall-
16), the crop was sown in October and transplanted in November during two consecutive years (2002 and 2003) in four
quadrates measuring 10 m in experimental field of Deptt. of Horticulture. M.A.U., Parbhani. The inter and intra row
spacing of 60 x 45 cm was maintained. A gap of 1 m was maintained among the plot. The crop was raised without any
insecticidal treatment so that population of pest and its natural enemies could build-up freely. Observations were made
at weekly intervals right from 46" meteorological weeks and continue till 10" MW of second year. Number of larvae
were counted from the randomly selected plants. Daily records of abiotic factors such as maximum and minimum temp.,
relative humidity, total rainfall, sunshine hours that prevailed during the period of field experimentation were collected
from the meteorological Deptt. of M.A.U_, Parbhani. The data thus collected were computed and subjected to correlation
analysis in order to find out the relationship of environmental factors with the population density of insect pest.

The data on seasonal incidence (Table 1) indicated that during the first season 2002-03 incidence of aphid
(1.32/3 leaves) was first noticed in the 46" MW (12-18 November). It markedly increased from 50" meteorological week
and reached its peak (273.12 aphids/3 leaves) in 7" MW of 2003 (12-18 February). During 2003-04 incidence was first
noticed in47" MW (1.22 aphids/3 leaves). Itincreased from 50" MW and reached its peak (319,15 aphids/3 leaves) in 8"
MW of 2004 (19" February). The similar result were reported by More and Mundhe, 2003, The aphid population was
positively correlated with the maximum temperature (+0.323) and minimum temperature (+0.464). However, non-
significant correlation was observed with maximum temperature. The aphid population was positively correlated with
bright sunshine hours (+0.019). The correlation studies during 2003-04 indicated that the population was positively
correlated with the bright sunshine hours (+0.116). Lakhanpal and Raj (2002) reported significant positive correlation
with maximum temperature and minimum temperature, More and Mundhe (2003) also reported the positive correlation
of aphid with maximum and minimum temperature. During the period of investigation, the results obtained varied and
non-significant with some factors but the review of earlier workers gave some support to the findings of present
investigation,

REFERENCES

Lakhanpal, G.C. and Raj, D. 2000. Monitoring of aphid population by Mo-cricke yvellow pan water, trap in rapeseed
aphid complex at Palampur in Himachal Pradesh. Journal of Entomological Research,26(1):77-81.

More, D.G. and Mundhe, D.R. 2003, Popultion dynamics of Brevicoryne brassicae L. and Plutella xylostella on
cabbage (Brassicae oleracea var. Capitata). Proceedings State levels seminar on pest Management and
Sustainable Agriculmure, 2003 : 95-96,

Table 1 Incidence of aphids 2002-03 and 2003-04

MW Fopulation per ten planis MW Population per ten plants
2002-03 2003-04 2002403 2003-04
46 1.32 0.00 3 131.05 219.22
47 870 1.22 4 164,85 150,50
44 22,30 A3 1 970 145.35
49 20,22 317 & M35 28617
50 6015 BO17 7 273.12 317.05
51 J2.80 51.40 B 192.22 o135
52 B84.77 T6.42 9 8527 T74.07
I 110,85 161.67 10 120,32 31.32
2 140.92 207
Table 2 Relationship between weather parameters and aphid population

Abiotic factors 20:02-03 200304 Fooled

Rainfall { mm) £H.021 0104 0074

Rainy days LKL ] 0109 D067

Temperature maximum ("Ch 0323 [N R 156

Temperature minimum ("C) 0.464we 0.021 0167

Humidity (a.m.) <0301 4125 0172

Humadity (p.m. ) =1 Lhel) ). 2535 4. 133

Bright sunshine (hrs) 0oe 0ils 0.093

Mo ol observalions 17 16 33
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IPM Modules for rice yellow stem borer and leaf folder

K.I. Singh, L.N. Singh, H. Singh Athokpam, M.P. Singh and M. K. Gupta
College of Agriculture, Central Agricultural University, Imphal 795004 Manipur

The field efficacy of three IPM modules (Bio-intensive module, Adoptive module and Insecticidal module)
against Scirpophaga incertulas and Cnaphalocrocis medinalis were carried out in the farmer's fields of Imphal West
District, Imphal during Kharif, 2007 and 2008. The details of treatments are as follows:

M, (Biointensive Soaking of seeds in 0.5% solution of Neemcel (Azadirachtin 10000 ppm) for 6
Maodule) hours + Judicious use of NPK (@ 60:40:30 kg ha™' + foliar spray with Neemcel @
750 ml ha' at 20 DAT + Release of Tric mma chilonis @ 50,000
eggs/ha/week for two weeks starting from 30 DAT + spray with Neemecel @ 750
ml ha™ at panicle initiation stage.
M;  (Adoptive Sprouted seed treatment with 0.2% solution of Chlorpyriphes 20 EC for 3 hours +
Muodule) Judicious use of NPK (@ 60:40:30 kg ha™' + foliar spray with Imidacloprid 17.8 SL
@20g a. i. ha' at 20 DAT + Installation of Pheromane trap for &. rm:erﬂdm @15
traps ha” at 30 DAT+ spray with Imidacloprid 17.8 SL @ 20 g a.i. ha” at panicle
initiation stage,
M;  (Insecticidal Soaking of seeds in 0.2% solution of Monocrotophos 36 WSC for 6 hours +
Module) Judicious use of NPK @ 60:40:30 kg ha™ + foliar spray with Monocrotophos @
500 g a.i. ha” at 20, 45 and 75 DAT
M, (Farmer’s Check
Practice)

The results based on pooled data revealed that the adoptive module (M,) recorded significantly lowest
incidence of 8 fncertulas with mean dead heart{DH) and white ear head (WEH) of 1.60 and 2.66 per cent, respectively
as against 6.47 and 8.65 per cent in farmer's practice (M,). It was closely followed by insecticidal module (M,) with a
record of 2,02 DH% and 3.89 WEHY, respectively, but differed significantly (Table 1),

Table 1 IPM maodules on 8. incermulas and C. medinalis (var. CAUR-1- Kharif, 2007, 2008 pooled)

Treatment 'Mean pest infestation in different treatments Mean grain
S. incertulas C. medinalis yield
DH (%) WEH (%) DL (%) (tha™)
M =Biointensive Module 324 4.61 7.31 4.75
(10.31) {12.39) (15.63)
Ma=Adoptive Module 1.60 2.66 6.17 65.09
(7.15) (9.12) (14.33)
M;= Insecticidal Module 2.02 3.89 5.38 5.13
(8.12) (11.40} {13.60)
M,= Farmer’s Practice 6.47 £.65 16.10 4.04
(14.61) (17.09) (23.55) _
SE(m)+ 0.18 0.25 0.40 0.16
CD (P=0.05) 0.54 0.74 1.15 0.45

Figures in parentheses angular transformed values; "Mean of pooled data, three observation periods, five
replications; DH= Dead Heart; WEH= White Ear Head; DL~Damaged leaf

While, insecticidal module was found to be most effective against C. medinalis registering minimum incidence
of 5.389%, followed by adoptive module (M.) with 6.17% as against 16.10% in farmer's practice (M,); these two modules
had non-significant differences. The biointensive module (M) having no use of synthetic organic insecticides, although
exhibited significantly better performance than the farmer's practice did not perform well in comparison to the other two
modules. The highest grain yield (6.09 t ha") was due to the adoptive module treatment as against 4.04 t ha' in Farmer'
practice (M,). It was closely followed by insecticidal module (5.13 t ha") but differed significantly. The lowest grain
vield (4.75 t ha ') was from the biointensive module (Tables 1 & 2). The avoidable yield loss worked out to 33.66% in
farmer's practice, which reduced to 15,76 (Insecticidal module)- 22.00% (Biointensive module) (Table 2).
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“Treatment Mean grain Increase of vield over check Avoidable loss
Yield Farmer's Practice (FPP) (%)
(t ha-1) Tennes'ha Per cent

M1=Biaintensive Module 4.75 0.71 17.57 22.00
M2=Adoptive Module .09 205 50,74 0.00
M3= Insecticidal Module 513 1.09 26,58 15.76
M4d= Farmer's 4,04 - - 35.66
Practice(Check)

M, {Adoptive Module) accrued maximum grain yvield of 6.09 t ha™ on the basis of which the avoidable
lasses in check (FP) and in different treatments have been computed
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Field efficacy of indigenous plant extracts against aphid Lipaphis erysimi in rapeseed

K.I. Singh, L.N. Singhl, M.P. Singh and M. K. Gupta

Department of Entomology, and | Department of Agronomy, College of Agriculture
Central Agricultural University, Imphal 795004 Manipur

Mustard aphid, Lipaphis erysimiis one of the major constraints for profitable cultivation of rapeseed crop in
Manipur causing considerable yield losses. Among the insect pollinators, honeybees play a vital role in boosting up the
vield. In rapeseed, the aphid infestation is synchronised with the peak activity of bee pollinators. Pollination of rapeseed
is seriously affected by repeated and indiscriminate use of many modern synthetic insecticides. Hence a field experiment
was laid out during rabi, 2006 and 2007 at the Oilseed Research Farm of College of Agriculture, Central Agricultural
University, Imphal to compare the efficacy of certain aqueous and cow-urine indigenous plant extracts with nimbecidine
and endosulfan against L. erysimi and their toxicity to Indian hive bee, Apis cerana indica (a principal pollinator) in var.
M-27, The investigation revealed that endosulfan (@ 1000 ml ha” proved the most effective with lowest mean aphid
population of 5.65 per 10 cm twig as against 67.35 in untreated control (Table 1).

Tahle | Effect of insecticides on the aphids, bees and seed yield (Rabi, 2006, 2007 (pooled))

Treatment Dose/ha 'Mean population of “Mean
L. erysimi/ A. ceran | seed yield
10 cm twig  plant/Smin (gha ™

T,= Cow-urine + 12,500 ml 9.56 5.03 o.85

Jatropha gossypifolia (3.17) (2.38)

Ty= Water + Jatropha 50,000 gm 10.54 4.63 B.00

gossypifolia {3.64) (2.22)

Ty= Cow-urine + Melia 12,500 ml 8.64 542 10.03

azedarach (2.95) {2.43)

T,= Water + Melia 25,000 gm 10.49 5.30 B.76

azedarach (3.24) (2.41)

Ts= Cow-urine + Aralia 12,500 ml 9.84 5.33 .03

armata (3.21) (2.16)

Te= Water + Aralia 25,000 gm 10.56 4.89 7.97

armata (3.32) (2.32)

T+= Cow-urine + 12,500 ml 10.63 5.29 5.74

Artemisia nilagirica (3.32) (2.400)

Ts= Water + Artemizia 25,000 gm 11.18 507 T.93

nifagirica (3.42) (2.36)

Ty =Nimbecidine 300 2000 ml 7.31 4.40 10,93

ppm (2.78) (2.21)

Te=Endosulfan 3§ EC 1000 ml 5.65 3.04, 11.81
(247 (1.86)

Ty= Control Water 67.35 7.92 6.33
(8.17) (2.90)

CD (P=0.05) - 0.34 0.21 0.50

Figures in the parentheses are transformed values; 'Mean of two years® pooled data of live nhgcrulinls and three
replications; "Mean of two years” vield data

The mean population of nimbecidine was at par with cow-urine + Melia azedarach extract @ 12500 ml ha'
registering mean aphid population of 8.64 per 10 cm twig. The mean aphid population recorded in the rest ranged from
9,56 (cow-urine + Jatrapha gossypifolia extract (@ 12500 ml ha™) to 11.18 per 10 cm twig (water + Artemisia nilagirica
extract @ 25000 gm), but did not differ significantly.
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Present status of insect pests of soybean in Mewar-Vagar region of Rajasthan

M. M. Kumawat and Ashok Kumar'
College of Horticulture and Forestry, Central Agricultural University
Pasighat, Arunachal Pradesh, 791 102
'Department of Entomology, Rajasthan College of Agriculture, MPUAT, Udaipur

Sovbean, Glyeine max is amajor oil seed crop and its production is affected insect pest problem. Bhattacharya
and Rathore (1977) recorded two pests at seed and seedling stage, and at growing stage, six as stem borers, 43 as foliage
feeders, 12 sucking in Uttar Pradesh, among these, Spodopfera litura (Fab.), Plusia orichalcea (Walker),
Melanagromyza sojae (Zehniter) and Oberia brevis (Swed) were found to cause considerable damage. The field
collection and survey to find out the present status of insect pest in these areas were made at 15 days interval in Mewar-
Vagar region of Rajasthan. In order to assess the location specific losses, paired plot experiment were conducted at
Agronomy Farm, Rajasthan College of Agriculture, Udaipur and A gricultural Research Station, Banswara during tharif
. 2004 and 2005. The experiments were laid out in paired plot design as suggested by Le Clerg (1971},

A total of forty two species of insect pests were found associated at various growth stages. Out of these, six
insects viz., girdle beetle, Oberia brevis (Swed.); tobacco caterpillar, Spodoptera litura Fab.; green semilooper,
Chrysodeixvis acuta (Walker); green cloverworm, Plathypena scabra (Fah.); grey weevil, Myllocerus spp. and jassids,
Amrasca spp. were rated to be of major pests of soybean. Maximum infestation of girdle beetle, tobacco caterpillar,
green semilooper and jassids was observed in Banswara district of Rajasthan. The mean number of pods per plant in
protected and unprotected plots during 2004 were 60.3 1 and 48.51, respectively, whereas, during 2005 it was 62.03 and
47.85, respectively, which resulted into 19.51 and 22.85 per cent loss, respectively. The mean yield per plantin protected
and unprotected plots during 2004 was 15.40 g and 12.72 g, whereas in 2005 it was 15.87 g and 12.28 g, respectively,
which led to an estimate loss of 17.19 and 22,14 per cent, respectively. The mean yield in protected plots during 2004 and
2005 were 3 60 and 3.68 kg, whereas in unprotected plots were 2.70 and 2.66 kg, respectively. Similar type of results was
also obtained in Pratap variety at Banswara. Average per cent loss in plant height, number of pods per plant, grain vield
per plant, weight of 100 seeds and grain yield were 5.98, 21.46, 17.63, 10.94 and 29.28 per cent, respectively, during
2004 and 6.34,24.74, 19.15, 10.67 and 31.64 per cent, respectively, Similar studies on losses caused by insect pests were
made by Singh and Singh (1991) who reported vield losses due to semilooper, C. acura 3-18 larvae/meter length at
flowering stage ranged from 7.29 t0 45,35 percent at pod filling stage losses ranged from 9.43 to 46.49 per cent.
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