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would not be detected by standard phytoannual loss due to exotic insects and mites
sanitary screening procedures. Some stdn the US is> $ 17 billion. Continuing in
tistics from the review on the impact andthis vein of insect pest management is the
; ; ~“'prevalence of thrips are worth mentioningextremely lucid review on trap-cropping
E:l CamlnoAV\éay, P%Ig Alt?a’ 'Céllfﬁsrrs};lgo here (Morse and Hoddle: Invasion biology(Shelton and Badenes-Perez: Concepts
94306, USA. 2006. pp. Frice 'of thrips). Twenty per cent of cuttings and applications of trap-cropping in pest
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and 12% of plants imported into Switzerlandmanagement). Trap cropping is the culti-

Reading a 700-page book from cover towere infested with thrips. International vation of plants to trap insect pests and
cover may be considered an onerous taskrade in flowers such as orchids anddivert them from adjacent target crops
and it certainly could be. However, a supergladioli bulbs is a miar source of thrips owing to the greater preference in insect
abundance of riches in this book, madenvasions. Thirty-four per cent of un- pests for such plants. An extremely im-
me dip in again and again, without regretpowdered, dried, food herb samples (e.gportant point being made in this piece is
each time emerging refreshed. | quotesage, thyme)taken from 56 locations that although this pest-managemerstc-
from Felix Sperling (Member of th&n-  around the US contained ifhs. Fragments tice is ecologically sound and also ‘green’,
nual RevievEditorial Committee) in his of thrips were, however, difficult to identify it demands much greater specific knowledge
preface: ‘I'd also like to address anin powdered samples of these same herbsf individual pest species ecology, as op-
awkward issue that applies to aligtica-  calling into question the ‘vegetarian’ natureposed to the generic knowledge required
tions, but especially to reviews lieRE  of powdered herbs. Thrips have resultedor pesticide development. Trapepping
[Annual Review of Entomologyt is the  in worldwide crop failures (up to 13% loss is apparently being used effectively via
tension between taking the time to try toof Swedish rye and 100% of tea inthe planting of alfalfa as a trap crop to
do something that will stand the test ofKenya). Food historians even believe thaprotect adjacent cotton in the US, or also
time and the relentless pressure on moghe Romans may have been responsibln India by the plantation of castor, mil-
of us to produce ever more — but not necesfor the movement ot hrips tabaciwithin  let and soybean to protect groundnut
sarily better — pblications ... . So why onion and garlic supplies for their legionscrops from leafminers. The authors quite
strive to produce a polished, elegant, in{an ancient example of globalization). rightly discuss the future of trap-cropping,
sightful review, as our authors clearly The fact that many thrip species areand whether it will ever be adopted as a
do? The answer is that thRnnual Re- parthenogenetic also coiftutes to their general pest management tool, esplcia
view of Entomologys not Google ... | invasive properties; furthermore, the rapi-since it requires the setting aside of ar-
love such search engines for their breatheity of modes of travel, e.g. airplane flight, able land for the plantation of trap crops,
taking speed, their serendipitous resultsenables even normally short-lived spe-which may not be economically viable in
and their unquestionable effectiveness irties (and espedig short-lived males of countries where individual land holdings
finding factoids. But they just do not pro- these species) to survive and &dih in  are small. Trap-cropping also requires
duce reliable roadmaps for efficiently areas that are at considerable distancesooperation and coordination between
traversing complex conceptual topogra-from their original homes. A mogterti-  adjacent farmers because of potential inter-
phy. Nor do they filter junk from jewels.” nent point made in this paper is how socio-actions between plants that can serve either
Well said. There are too many jewels inlogy and current political affairs could as sources or sinks of pests.
this book to place all on display but | influence or create an arena in which Furthermore, with a touch of realism,
will review a few favourites and leave thrips can continue to invade without if not cynicism, the authors state that al-
the interested reader to browse througltheck. In the author’s opinion, the currentthough trap-cropping may be ecologi-
the rest. focus of the US on homeland security ascally viable, it will not receive funding

Biology is becoming increasingly inter- compared to other types of security hador research because its development does
disciplinary in nature. An integrated sci- resulted in a shift in emphasis from tradi-not entail a ‘product’ that can be marketed,
ence of entomology should also reflect thistional types of screening procedures thatsuch aBt-cotton. The review on natural
trend, which is precisely what most of would have detected a greater podjpn  insecticides (Isman: Botanical insecti-
the articles in this Mlome achieve. Po- of thrips-contaminated consignments. Theresides, deterrents, and repellents in modern
tential editorial conflicts as to whether is now serious discussion on the use ofgriculture and an increasingly regulated
certain articles belong in aknnual Re- imaging techniques and also methodswvorld) revisits the same theme of globali-
view of EcologyEvolution and Systemat- such as infra-red spectroscopy to detectation,economics and the future of non-
ics, or in one ofGeneticsor even in one thrips in processed as well as unprocesseslynthetic chemical formulations, e.g. pyre-
of Phytopathologyare apparent. This is biological material entering countries. thrum, neem and essential oils. The review
good for the science, because it encourThe review bemoans the fact that withconcludes with the opinion that while the
ages crosstalk between the practitionershe decline of systematists worldwide, therole of such natural insecticides may be
of various disciplines, and creates a comproblem of identifying local versus exotic commercially viable only for the produc-
mon meeting ground. thrips species will increase, and thistion of ‘organic food’ in industrialized

An Annual Reviews naturally influ- could have serious consequences for undecountries, they could play a much larger
enced by topicality, and what could bestanding and managirtirips outbreaks. role in developing countries and research
more topical than globalization? Invasive Another related review in this volume is on such botanicals should therefore not
species are of particular concern todayon current approaches to phytosanitatiorbe neglected. Considering the amount of
because of globalization. Thrips are espefFollett and Neven: Current trends inresearch that has been conducted on de-
cially problematical because they are smallguarantine entomology). Such a review isfeating agricultural pests, one wonders
laying tiny eggs within plant tissues thattimely considering that, for example, thewhere this will end; or, as Peter Kareiva
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declared, will we have to acknowledge could even be made after probing juststrategies which would need to be taken
that victory in some co-evolutionary armsxylem or other peripheral tissues withouttogether with prey dynamics in order to
races may not be possible, and that sulreaching the phloem. Such work on theunderstand insect cumunity structue.
stantial losses of crops may simply beaphid system is a true demonstration ofParasitoids could attack eggs, larvae, pu-
unavoidable? fabulous science madgossible by the pae or adults of an insect host-prey spe-
It is indisputable that economic interestdevelopment of technology. cies. They could be idiobionts: those that
has driven fascinating research in insect The test of a good review is that it arrest the development of their hosts, or
ecology as the review on aphid ecologyshould not only provide updated informationkoinobionts: those in which the hosts conti-
amply demonstrates (Powell, Tosh, andon the field but that it should stimulate nue to develop alongside the developing
Hardie: Host plant selection by aphids:the reader to new ideas and new ways oparasitoid embryo. They could also be
behavioral, evolutionary, and applied per-approaching problems. From this per-ectoparasitic or endoparasitic, and thus
spectives). This iapplied entomology at spective, the review by van Veen, Morrisexemplify a huge diversity of develop-
its best and | recommend this particularand Godfray (Apparent competition, quan-mental options. Furthermore, successful
review as an example of how applied restitative food webs, and the structure of parasitism, especially in the case of in-
earch could beiswultaneously challeng- phytophagous insect gonunities) nakes ternally developing parasitoids, involves
ing and fascinating. Aphids constitute athe grade because it captures the compldrost immunospression, and regulation of
plant grower’'s worst nightmare, espe-xity of insect @mmunity €ology while host development particaily in the case
cially since they have both dispersivealso bringing newer concepts onto centreof koinobionts. The review, therefore,
winged and sedentary non-winged formsstage. These concepts include apparerglso discusses the evolution and phylog-
and they also go through parthenogeneticompetition, apparent mutualism and trait-eny of parasitoid virulence genes; some
reproductive cycles when they could pro-mediated interactions, in contrast toimmunosupression and avoidance of host
duce numerous offspring without sexualcompetition and mutualism viewed in the defence systems is actually achieved via
reproduction. Furthermore, the wingedtraditional sense. This review focuses orthepresence ofysmbiotic polydnaviruses
females could begin the process of partuthe fact that different prey species could(e.g. bracoviruses in the cases of braco-
rition to produce offspring as soon asshare natural enemies and thus coupledid parasitoids, and ichnoviruses in the
they insert their needle-shaped mouthpredator—prey dynamics could create incase of ichaumonds). The importance
parts into a suitable host-plant. But howdirect negative (apparent competition) orof such viral genes in parasitoid viru-
does an aphid make this decision aboupositive (apparent mutualism) effects bedence has therefore led to some viral geno-
host-plant suitability? The review is focuseditween prey species. Trait-mediated intermes being completely sequentead the
on the step-wise process of host-plant seactions focus on those that arise fromauthors call for more work on genomics and
lection by aphids. In a sense, this articlephenotypic plasticity, wherein a prey gene expression in this extremely inter-
celebrates the work of Freddy Tjallingii species may exhibit different behav-esting group of insects.
who developed the EPG (Electl Pene- ioural, morphological or physiological Boaz Yuval has done a splendid job of
tration Graph) technique at Wageningertraits in the presence tfe predator com- reviewing mating systems in blood-
University, because without this tech-pared to when thpredator is absent. The feeding flies. Therdas always been inter-
nique, aphid feeding ecology would notpresence of such inducible traits (whichest in thisgroup and funding has also not
have advanced. Aphids are phloem-feedersnay reduce preyapture by functioning been a constraint for research on these
and using piercing mouthparts called styletsin defence) in only ongrey species in flies because they constitute some of the
they penetrate plant tissue to reach the¢he case of sympatric prey species thatvorst pest and disease-carrying scourges
phloem sieve tubes. However, on theshare predators, may thus influence thef humans and doesticated animals.
way into their phloem, they have to pre-interactions between species in the comBlack flies, biting midges, mosquitoes,
vent the wounding response of plants ananunity. The authors call for a move from phlebotomine sandflies, tabanid horse
the consequent accumite of coagulating descibing insect conmunity patterns to- flies, mwscid stable flies and tsetse flies are
plant proteins that would block the stylarwards understanding the processes thatome members of this gallery of rogues.
conduit, preventing the suction of phloemstructure these communities, and urgé€This review traces the evolutionary his-
contents. Using the stylar conduit, aphidsgreater quantification, keeping thesetory of mating systems in thigroup. The
can suck out phloem contents for hoursnewer processes in mind. They also sugancestral mating syem apparently con-
on end. They keep the conduit open bygest selection of model systems that aretituted an aerial mating swarm, in which
secreting a watery saliva into it, whoselarge enough to be intesting but small species recognition was by auditory
effect is to prevent the effectiveness ofenough to be tractable to experimentationmeans using wing beat frequency. In
the plant wounding resporfiseThe EPG | recommend this particular review to such a system, females had no opportunity
technique uses a DC-based recordinggoung graduate students who are lookingor direct precopulatory mate choice,
system which measures voltage changefor ideas for their research careers. Aowing to rapid copulation resulting from
as the stylet penetrates through variousoupled review in this compeiohn is  high swarm densities. However, later
types of cells with different membrane the one on insect delopmental biology evolved specieexhibit transitions from
properties and ion concentrations. With(Pennacchio and Strand: Evolution of de-this type of system tdéhose which rely
this technigque, it is now known that aphidsvelopmental strategies inagasitc Hy- more on visual andchemical cues for
can decide upon the suitiity of a plant menoptera). This review should bead species recognition, and in which mating
within a few seconds of probing with the together with the one previously de-could be substrate-based (i.e. on particu-
stylet, and that the decisiomaut plant scribed, since it provides a comprehendar plants) or occur in certain physical
unsuitability leading to stylar withdrawal sive treatment of parasitoid life history locations where males may either hold
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territories or display in leks. The review nation and also conflicts between totipotenthis compendium of review articles and
outlines fascinating evotienary scenarios females. An example shouldulitrate the Google. Google would lose every time.
for the role of male accessory glanecee- types of conflicts outlined in this review.
tions (MAGS) that are transferred to theln honeybees, it has been found that al-
female during mating. According to the though 7% of male eggs in a colony are!- Kareiva, P.Proc. Natl. Acad. Sci. USA
author, MAGS may have been origiiya laid by workers, only 0.1% of adult males2 fgﬁ’g?’_’ SV_VloF' 3. Exp. Bot 2006.57
intended as nuptial gifts to influence fe-in the colony is a worker’s son. The pheno-" 7'3%_';?1;’_ P o xR 0L e
male mate chonpe, and m!gh‘nr exam-  menon of Worker_ policing, wherein workers 5 Webb, B. A. and Strand, M. RGompre-
ple, have beenimportant in earlylicine  destroy eggs laid by other worketakes hensive Molecular Insect Scienges Gil-
mosquitoes, in which monogamy wthe  care of this conflict. However, ina compa- pert, L. I.et al), Elsevier, San Diego, 2005,
norm, and in which egg production wasrative analysis of several Hymenoptera, pp. 323-360.
still autogenic (i.e. without a blood the proportion of males in a colony that4. Greenstone, M. H.Nature 1979, 282,
meal). In such species, MAGS would haveas a worker's son was 12% on average, 501-503.
been important. However, as sugar feedingvith values ranging from 0 to as high as
and subsequently blood feeding also85% or even more in some cases. There-
evolved, females were less dependent ofore conflict resolution varies widely in
MAGS for egg development. According efficiency. The review discusspsssible
to the author, thieeding transition was reasons for this variation within the
accompanied by the development offramework of inclusive fitness theory. )
polyandry and the presence wiltiple Reading this collection of reviews Bangalore 560 012, India,
spermathecae in the female to storegave me many new ideas, and left me in?'ma"' renee@ces.iisc.ermet.in
sperm frommultiple matings. At this tellectually energized. Several other topics
point MAGS did not serve any nutri- feature here, e.g. cannibalism in spider
tional function to influence female choice; populations (David Wise), a review which
males now used MAGS as a means to curspans all the various hypotheses erected
tail multiple matings by females by in- to explain this intriguing phenomenon; | Great Tsunami. Memoir 64, Geological
hibiting femalerecepivity after the first also wonder whether the fact that extra-Society of India, P.B. No. 1922 Gavi-
mating. This is certainly an exciting and oral digestion occurs in spiders couldpuram, Bangalore 560 019. 2005. {2
plausible hypothesis and it would be in-contribute to the need in many spiders foPrice: Rs 750.
teresting to see how this reasoning holdsigh levels of certain amino acids (those
up to further scrutiny and evidence. occurring in the large quantities of enzy-This publication on the great tsunami of
The evolution of social systems hasmes secreted extra-disg, and whether 26 December 2004 by the Geological So-
always been an appealing topic prblya this special need could contribute to theciety of India in 2005 has been a timely
because humans are also social animalsauch higher nitrogen contents found inone. The report was published in less
A review of conflict resolution in societies spiders compared to other arthropodthan twelve months of the event and with
should, therefore, be even more appealinggredators and also to cannibalisfreda- more than twenty-one contributing orga-
and this comprehensive review of con-tory spidersare known to be able to regu- nizations and other individuals pitching
flict resolution by Ratnieks, Foster andlate their déts to obtain appropriate mixes into this effort, this is no mean feat.
Wenseleers (Conflict resolution in insectof essential amino acifislt is possble For once, a comprehensive publication
societies) is timely as well as highly infor- that requirements for certain essentiahas been produced in the country through
mative and well structured. In brief, the amino acids could be most égsmet by an initiative of the Department of Sci-
review centres around the fact that incannibalism, and perhaps the link be-ence and Technology, New Delhi, which
haplodiploid hymenopteran societies, work-tween extra-oral digestion and céal-  collates the surveys and studies of nu-
ers are related by 0.75 to theitlfsisters  ism should be explored further. merous scientific departments, institutes
and by 0.25 to their brothers. Therefore, Overviews of the relationship betweenand individualsacross India on a single
from the workers’ perspective, the colonyentomopathogenic fungi and their hostsevent, the 26 December 2004 Sumatra
sex ratio should be :3 in favour of fe- plant-mediated interactions betwepatho- earthquake and the consequential tsunami.
males. Natural selection should, howevergenic microorganisms and arthropod herbi-This is a laudable effort and bodes well
favour any behaviour of queens whichvores, Dopa decarboxylase in insects, agor the future of scientific collaborative
would counter this worker bias of colony well as of insect odour and taste receptorsstudies in the country. The preface men-
sex ratio, since the colony ratio from theare examples of other topics of broadettions that the ‘detailed information avail-
gueen's perspective should be closer tageneral interest in this collection. Thoseable in this book shall be of immense
1:1 as a queen is related equally to heon the Tachinidae, Latin American bio- help to researchers, planners and all con-
sons and daughters (relatedness factor @feography, or tégrass pairie arthropods, cerned with the earthquake and tsunami
0.5). However, since males do not usuimay have a narrower audience. Yepstn risk and mitigation in India and elsewhere
ally perform colony-related taskiactors articles are stiulating and enjoyable, all in the world’. One may thus infer thifie
that involve colony functioning could of which gives credence to Sperling’s in-report, while scientific in nature, is
also influence colony sex ratio. The re-troductory remarks on the future of themeant to be acceiste to st&eholders
view divides colony conflict resolution Annual Reviewtradition. Sperling need and the generalyblic. This perhaps may
into conflicts over sex allocation, queennot worry; there is absolutely no doubtaccount for the slim and smart layout of
rearing, male rearing, caste fate determiabout the outcome of a contest betweethe report.
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