
Meetings 

Pest Control 

The extensive use of pesticides by the 
more affluent nations of the world has 
not only created serious problems in 
pest control but threatens man's health 
and pollutes his environment. Insecti- 
cides in particular are of greatest con- 
cern because they can cause death 
through poisoning, accumulate in man, 
concentrate in food chains, are often not 
biodegradable, cause resurgence and re- 
sistance in pest populations, and destroy 
parasites, predators, and pollinators. In 
the past few years, research aimed at 
establishing alternative means of pest 
control has received increased attention. 
One of the most promising of these is 
the use of naturally occurring organic 
compounds that influence insect chemo- 
sensory behavior as attractants, repel- 
lants, stimulants, deterrents, and arrest- 
ants. Many reports have established the 
presence of such chemosensory be- 
havioral systems and of particular in- 
terest is the number of serious economic 
pests included in this list. 

However, significant advances in pest 
control utilizing this biochemical ap- 
proach remain painstakingly slow be- 
cause of our primitive understanding of 
insect behavior, problems associated 
with mass rearing and with isolation 
and identification of compounds occur- 
ring in minute amounts in complex 
mixtures, synergism and masking, syn- 
thesis, and the problems of developing 
control protocols that utilize synthetic 
compounds. 

The third in a series of three seminars 
[Science 157, 464 (1967); 160, 445 
(1968)] on new biochemical approaches 
to pest control, "Control of Insect Be- 
havior by Natural Products," was held 
16-18 January 1968 in Honolulu, 
Hawaii. These seminars were cospon- 
sored by the National Science Founda- 
tion and the Japan Society for the 
Promotion of Science as part of the 
United States-Japan Cooperative Sci- 
ence Program. The recent efforts of 
20 scientists to identify naturally oc- 
curring compounds that elicit chemo- 
sensory behavior and to describe their 
modes of action were reported in the 
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context of the meeting theme-col- 
laboration between biologists and 
chemists. Chemosensory behavior; elec- 
trophysiology; isolation, identification, 
and synthesis of new compounds; and 
applications to pest suppression were 
the key areas discussed. 

After some 30 years of intensive re- 
search effort, the chemical basis of food 
selection by the silkworm larva, 
Bombyx mori, has been elucidated (Y. 
Hamamura, Konan University, Kobe). 
The following compounds were isolated 
from mulberry leaves and identified: 
attractants-citral, linalyl, and terpinyl 
acetate, linalol; biting stimulants- 
/3-sitosterol, isoquercitrin, morin; swal- 
lowing stimulants-cellulose, potassium 
phosphate; cofactors-sucrose inositol, 
silica. When these chemically pure com- 
pounds are mixed with agar the larvae 
will feed and develop as successfully as 
those fed on the natural host plant. 

L. Steiner (U.S. Department of 
Agriculture, Honolulu) discussed re- 
search on the fruit fly attractants that 
has been conducted by the U.S. Depart- 
ment of Agriculture, Entomology Re- 
search Division, at its Hawaii laboratory 
since 1949. Bait sprays of protein hy- 
drolysate-organic phosphate were devel- 
oped and used to eradicate four out- 
breaks of the Mediterranean fruit fly, 
Ceratitis capitata, on the U.S. mainland 
since 1956. These bait sprays are now 
widely used around the world to control 
several pest ,tephritids. Angelica seed 
oil, discovered by screening many candi- 
date materials in Hawaii, was used to 
delimit the Florida infestations in 1956- 
57. It was later replaced in turn by 
siglure, medlure, and trimedlure, dis- 
covered in a cooperative synthesis and 
screening program conducted with Di- 
vision chemists. Cue-lure, the present 
outstanding attractant for the melon fly 
(Dacus cucurbitae), was developed by 
the same method. The male lures at- 
tract virgin or sperm-deficient females 
in the absence of males, and hence can 
elicit behavior like weak sex phero- 
mones. Methyl eugenol combined with 
5-percent naled was aerially dispersed 
at rates of less than 7 pounds of poison 
per square mile at 2-week intervals to 

eradicate the oriental fruit fly, D. dorsa- 
lis, from Rota, Saipan, and Tinian, M.I. 
The males respond to the poisoned lure 
before attaining sexual maturity. This 
outstanding success proves the feasi- 
bility of the male annihilation method. 

Recent efforts by Japanese scientists 
to identify pest-insect plant attractants 
were described. T. Saito and K. Muna- 
kata (Nagoya University) reported the 
identification of p-methyl acetophenone 
(Oryzanone) from the rice plant as one 
of the attractants for the rice stem 
borer, Chilo suppressalis. The content 
of this compound was higher in rice 
plants treated with excessive nitrogen 
fertilizer and 2,4-D, and lower in 
plants treated with silicate; the at- 
tractivity of the plant paralleled the 
acetophenone content. However, there 
was no relationship between the 
amount of Oryzanone and moth attrac- 
tion between different rice varieties. The 
attractant for the fruit-piercing moth 
(Oraesia excavata) has been isolated 
but the chemistry is not yet known. 

Attempts were made to isolate the 
attractant of the rice weevil Sitophilus 
zeamais from rice grains (I. Yamamoto 
and R. Yamamoto, Tokyo University of 
Agriculture). The active principle(s) 
was contained in the ether extract and 
showed acidic properties. Results of fur- 
ther fractionation suggest that the active 
principle is a complex of several com- 
pounds. Isolation of the attractant for 
the cheese mite (Tyrophagus dimidiatus) 
from cheddar cheese was also at- 
tempted. The active substance was con- 
centrated in the neutral, noncarbonyl, 
and alcoholic fraction of a steam dis- 
tillate. The ordinary nutrient substances 
such as protein and carbohydrate are, 
therefore, not involved. As isolation 
proceeded, a reduction in activity was 
observed, but the activity was recovered 
upon recombination of the fractions. 
Elucidation of the structure of the ac- 
tive principle(s) is in progress. 

Nine mustard oils (isothiocyanates) 
were shown to be effective as attractants 
for newly hatched larvae of the vegeta- 
ble weevil, Listroderes obliquus (Y. 
Matsumoto, University of Tokyo). 
Adults were attracted to, and biting 
response was elicited by, five of these 
compounds. Female onion maggot flies, 
Hylemya antiqua, were attracted and an 
ovipositional response elicited by n- 
propyl disulfide and n-propyl mercaptan, 
which are volatile components of onion 
bulbs. Field tests confirmed not only the 
attractiveness of these compounds to 
onion maggot flies, but also the power- 
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- ful attraction of methyl disulfide for 
- the female black blowfly, Phormia 

regina, and allyl isothiocyanate for a 
flea beetle, Phyllotreta cruciferae. 
Twenty-seven sulfur compounds, includ- 
ing sulfides, disulfides, and mercaptans, 
attracted the newly hatched larvae of 
the onion maggot. 

I "?Houseflies, especially Musca domes- 
tica, have long been known to be at- 
tracted to mushrooms belonging to 'the 
Tricholomataceae and Amanitaceae. T. 
Muto (Tokyo University of Education) 
and co-workers extracted the attractive 
components from the fruiting bodies of 
Amanita muscaria and isolated one of 

- them as a colorless, crystalline substance 
with the molecular formula C39H7205 

a melting point of 220 to 230C, 
ch coincides well with 1 ,3-diolein. 

"'  - Some related compounds were prepared 
and 1-monoolein was found to be much more attractive than I ,3-diolein. Eth- 

- ylene glycol monooleate and monolan- 
' rate were the most active compounds YOU CAN B.DY 1200 L,Iqu.Id Chrm.ato-'' tested. 

graph is designed eliminate the Extracts of the plant Actinidia poly- 

F.LAM.E IONIZ.ATION, diurn and to ape.ad the Urn.eKrequired  gama has long been of interest because 
perform every type liquid chromato of its peculiar excitatory effect on both 

U. V. ABS.RPTION,. ra"hy. This is.why our.basic chrom.ato- vertebrates (Felidae) and invertebrates graph gives a choice of three methods (Chrysopidae). T. Sakan (Osaka City 
EAT OF.ADSORFTION.for samie " injeGtio.n; manu'a.I.or auto.University) and co-workers isolated 

' matic solvent transport systems; solvent several components from the neutral 
REFRAcIIY.E INDEX- 'storage; 20.0-tube X-Y.' raction' collec- fraction of both leaves and galls that 

tor; presaturator; debubbler and many were attractive to lacewing species. 

I AND. ELEOTRIC.AL column "capacitie.s 'But to help.yu do - These compounds were identified as ---the" complete 'job, you may need.to V neo- and isoneomatatabiol, matatabiol, 

CONDUCT.IVITY analyze theeffluent and solvent for UN' dehydroiridodiol, iridodiol, 5-hydroxy- absorption, refractive index,.conductiv- matatabi ther, 7-hydroxymatatabiether, 

U.E.TEIT0.F..S.WITH ity, ion current and heat generation. - and allo-metatabiol. It was remarkable These" detectors plug.-in for immediate "" that these cyclopentanoid monoterpene 

OUR LIQUID use with 1200... and all you'll ever need alcohols were found to be attractive for liquid.chromatography. See for only to the male adults of Chrysopa 

C.H.ROMA.TO.GRAP.H yourself, ask us for a -demonstration. septempunctata and C, japana. Only Nester/Faust.Mfg. Corp..2401 Ogle-"' l06 sg of neo- and isoneomatatabiol, 
town Rd., Newark, Del. 19711, (302)  and 10-s ttg of matatabiol and dehydro- 

HERE'S WH 737330 fridodkl were needed to evoke a re- 
K. Munakata (Nagoya University) 

reported on his interesting studies of 
insect antifeeding compounds contained 

plant leaves. Extracts of Cocculus 
trilolus, Clerodendron tricotomum, and 
Parabenzoin trilobum produced strong 
antifeeding activity for the larvae of 
Prodenia litura when applied tO sweet- 
potato leaves. A known alkaloid, iso- 
boldine, was identified from C. trilobus; 
two new terpene crystals, clerodendrin 

etive Index tt.t Of Adsorption U.V, Absorption Flame  A, C311142012 and clerodendrin B, 
Eletne C31H44012 were identified from C 

tricotomum; and a new sesquiterpene, 
 C19H3005 (tentative structure, shiro- 

modiol diacetate) was identified from 

P. trilobum. 
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i-llovv do you get The contributions of the American 
scientists emphasized insect pher- 

the highest 
omones. M. Jacobson (U.S. Department 
of Agriculture, Beltsville) reviewed his V ennui'! have to resolution pioneering research with the moth pher- annie oersonallv 

omones. The first insect sex phenomone consistently 
was identified and synthesized in 1960 II 
and was isolated from the virgin female EIJ 

in ion exchange gypsy moth, Port hetria dispar. The 9 ioieflrflls 

chromatography? structure of the attractant was shown to be (+ ) -l0-acetoxy-cis-7-hexadecen- tuRIIuIIV vvhat's 
1-ol, as determined by ultraviolet and 
infrared spectra, hydrogenation, and 
oxidation. Also synthesized was an current iii the 

- active homolog, (+ ) -l 2-acetoxy-cis-9- 
octadecen- 1 -ol, designated "gyplure," *flj3 

which is used as a field survey tool. h ...13.oral, social 
. - - Also isolated, identified, and synthesized 

(by Jacobsen and others) were the sex a iiniiianaiie*ent 
- pheromones produced by female cab- bage looper moths (Trichoplusia ni), sciences - 

- - fall armyworm moths (Spodoptera fru- 
giperda), and pink boliworm moths 

-' ' ' (Pectinophora gossypiella), sbown to 
- be the acetates of cis-7-dodecen- 1 -ol, 

cis-9-tetradecen-l-ol, and lO-propyl- Now you find out what's 
trans-5,9-tridecadien-1-ol, respectively, in the literature of these 

California, disciplines by thumbing H. Shorey (University of through your weekly copy 
- Riverside) discussed the importance of of a new, unique pocket- 

sex pheromone research in providing size journal. CURRENT 
- ' basic information that may be useful in CONTENTS/Behavioral, 

the design of behavioral control pro- Social, and Management 
- Sciences reproduces the grams. Quantitative bioassays are used table of contents of 

 to assess male responsiveness to pher- 673 United States and 
omones and other chemicals under van- foreign journals 
ous environmental and physiological covering these and 
conditions. They require the establish- important ancillary fields. 

0 lily by using ment of concentration-response curves, Now, because you can cut the time 
that is, the number or proportion of needed to check on what's being 
males responding plotted against the published, you have more time for BIo-Kau 
logarithmic series of concentrations actual reading. More time for other 

}%2-? resins! tested. Essentially all quantitative bio- productive activities, too. 
assays to date have been based on the Write for complete information on how 

BIO-RAD AG resins represent the known amount of chemical or extract CURRENT CONTENTS/Behavioral, 
highest level of purity available for ion placed on the substrate for evaporation, Social, and Management Sciences can 

with the actual rate of evaporation Un- serve as your personal research exchange chromatography. known. Since various substrates and librarian. We'll include data on the 

AG tesins are exhaustively purified and assay techniques are used by different advantages of using our Original 
sized to specific ranges to assure sharp laboratories, results cannot be com- Article Tear Sheet service (OATS)? in connection with CURRENT resolution and highest reproducibility, pared. The ideal quantity is the amount CONTENTS! 
For example, the maximum iron con- of pheromone per unit volume of air 
tent in AG-l anion resin is 0.00005%. required to induce the specified be- 

For the full story on BIO-RAD and its havioral response among a specified 
role in ion exchange technology-in- proportion of males. A consideration of InstItute for ScIentific Information 
cluding valuable data on Bio-Rex the chemical evolution of lepidopteran In PhIladelphia: 1Sf, 325 Chestnut St., 
resins, specialty resins, resin selection, sex pheromones suggests that a mecha- Phila., Pa. 19106. In WashIngton, D. C.: 151, 7315 Wisconsin Ave., Bethesda, Md. regeneration and applications-send nism is available for the insects to be- 20014. In Europe: A. E. Cawkell, 132 
for our general catalog, Price List T. come resistant to such compounds High St., Uxbridge, Middlesex, England 

utilized in a control program. More or P. Aborn, 6 Square Moncey, Paris 9, 
_________________ research is necessary to fully elucidate France. In Japan: T. Yamakawa, Tsut- sumi Bldg., 13-12 1-chome, Shimbashi IIIU p1.1 Ij.. d44te'4 the mechanisms by which male moths Minato-Ku, Tokyo, Japan. oses is' 

Dept. S-4 * 32nd and Griffin Ave. orient upwind toward pheromone sources. Control techniques may be 
Circle No. 78 on Readers' Service Card Richmond, California 94804 based on the use of pheromone-baited 

See us ot FASEB Booth #0-40-5 
Circle No. 80 on Readers' Service Cord traps or on a pheromone-permeated 
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*9 atmosphere to prevent orientation of You can ignore the all-new,all different males to wild females. 
The methodology for isolation and 

B RA U N F RA CTI 0 N ATO R SI M P LEX identification of insect pheromones with examples from the Coleoptera was pre- 
sented by R. M. Silverstein (Stanford 

* If you have more bench space Research Institute, Menlo Park, Cali- 
than you need, (The Fractionator - - V - 
needs less than one square foot for - -;<p-. fornia). A mixture of three terpene 
1 02 fractions.) - / i --;< - ohols constitutes the sex attractant in 

--  -- - the frass of male Ips con! usus; they are 
* If you have an empty refrigerator  0'; compound I-(-)-2-methyl-6-methyl- 
for holding a fraction collector, (The  ene-7-octen-4-ol; compound II-(?)-cis- 

-- i - 

Fractionator has integral cooling.) - - - - V 0" verbenol; and compound III-(+)-2- 
* If you have lots of time to analyze K  - methyl -6-methylene -2,7-octadien-4 -ol. 
your fractions, (The Fractionator can  I - -- - - - <V5 V - Exo-7 -ethyl-5-methyl-6-8 -dioxabicyclo 
give you instant analysis.) [3.2.I]octane is the major component 

* If you don't mind occasional re- K. K - - - i- - of the sex attractant in the frass of fe- 
pairs, (The Fractionator has noon-off - - - - male Dendroctonus brevicomis. The 
cycle, no contacts, no mechanical - - - <'-0'0' synthesized compound is active by it- 
relays.) - self in laboratory tests, but its activity 

* And if you have a very big budget . is enhanced by the terpene hydrocar- 
(The Fractionator costs only -, - bon, myrcene, and other components 

$795.00.) * V - V not yet identified. The acid, trans-3,cis- 
- ' 5-tetradecadienoic, is the sex attractant 

* To this, add the features of most Write for Catalog 7F68 or a demon- of female Attagenus megatoma. 
conventional fraction collectors, a stration. An exclusive product Laboratory and field bioassy methods 
totally new design concept, and a of Quigley-Rochester, Inc. 
company Ips con! usus and Dendroctonus brevi- that's anxious to serve you. Dept. 66, 250 N. Good- utilized in identifying the attractants of The FRACTIONATOR SlMPL... man Street, Rochester, 
not to be ignored. New York 14607. comis (see above) were described by D. 

Wood (University Of California, Berke- 
Circle No. 79 on Reoders' Service Cord ley). The individual compounds were 

not active in the laboratory, but the 
combinations of compound I with either 
II or III, and the ternary mixture were 
attractive to both sexes at the submicro- lOQOY uu IupIIuII Apparatus 
gram level. In nature the ternary syn- 

- thetic mixture was the most potent, and 
with cooled platen 0',- -- - -, compound I + III was slightly active. 

...ideal for two- 5 - Surprisingly, Ips latidens was attracted ; ij - - by compound I alone and by I + II. In the laboratory, compound III added to 
the mixture of I + II eliminated or 

dimensional TLCITLE 

separation of - - - - Two predators of these bark beetles, 
- masked the attraction for I. latidens. Take the fullest advantage of high voltage TLE techniques which can Enoclerus lecontei and Temnochila produce separations of complex mixtures in less than one hour with virescens chiorodia, also responded. At- very small amounts of samples. This Shandon apparatus is particularly tractants produced by sympatric species useful in two-dimensional TLC/TLEforthe peptide "maps" 

or "fingerprints." Features include cooled aluminum platen and a of Ipsfrom differentspecies groups are 
safety micro switch current cut-off actuated when the transparent lid species-specific while the closely related 
is removed. and allopatric I. montanus, 1. lecontei, 

A 1000-volt, 100 mA power supply is available. For two-dimensional and a new species from the same spe- 
work a wide selection of flat-bottom Chromatanks? and accessories are 
offered. Write for complete catalog of Shandon TLC/TLE equipment to cies group are cross-responsive. These 
Shandon Scientific Company, Inc., 515 Broad Street, Sewickley, Pa. species respond to the synthetic corn- 
15143 (Pittsburgh District). pounds at higher concentrations and in 

__________________________________________________________________ different combinations than I. con! usus. 
W. Burkholder (U.S. Department of 

Agriculture, Madison, Wisconsin) pre- 
sented his research on the response of 
the male black carpet beetle, Attagenus 

megatoma, to the synthetic sex attract- 
ant (see above). Bioassay conditions 
for this insect in the laboratory closely 

PITTSBURGH * LON DON * FRANKFURT approximatethoseundernaturalcondi- 

Circle No. 90 on Readers' Service Cord tions. Preliminary trapping studies with 
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the synthetic attractant have been suc- 
cessful. The sex pheromones of several 
stored-product species in this genus are 
apparently not species-specific. The pro- 
duction of the pheromone generally 
begins 1 day after metamorphsis to the 
adult and increases with age. Females 
gradually lose their attractiveness fol- 
lowing mating. 

Studies of the sex pheromones of 
moths that infest stored grains were 
reported by M. Nakajima (Kyoto Uni- 
versity). The whole bodies of 94,000 

female almond moths, Cadra cautella, 
were extracted with methylene chloride, 
and after separations of the inactive 

You mean I con g et ' fractions by precipitation from cold 
methanol and from cold n-hexane, 7.3 
grams of a yellow oil were obtained. 

$50,000.of IRA Life insurance This was further purified by chroma- 
tography on silicic acid. The colorless 
oil thus obtained (about 240 mg) was ac- 

for less than $100? tive to male moths at a concentration of 
0.1 g/ml. Functional group tests and 

gas chromatographic behavior of the oil 
That's what an Assi tant Professor asked us when he heard suggested that 'the pheromone may be 
about TIAA'siow life insurance costs an acetate of a C14 unsaturated alcohol. 

It's true. At his age 30 the annual premium for a The species specificity for sex pher- 
omones of the closely related stored 

20-Year 'Home Protection policy providing"'$50,000 initial grain moths was also discussed. The 
amount of insurance"' is $159.00. The fi'rst-Vear dividend, male moths of C. cautella, Plodia inter- 
based on our curreot 'dividend scale,. is $61.00, making punciella and Anagasta kuehniella 
a net p)'r ent of $930O. "Dividends, 'of"'course, are not exhibited sexual excitement to the pher- 
guaranteed. - omone extracted from the female moths 

The borne Protection plan is leVel premium Term in- of not only their own species but also 
surance providi'ng'itslargest amount of protection initially, the other species. However, these 
reducing by"' scheduje each "year' to recognize decreasing species failed to respond to the extracted pheromone of Phralis farinaris. 
insurance needs. Thisis just one example of the many low- Newly emerged nymphs of the ger- 
cost TIAA plansavaitable. If you need more protection for 

man cockroach, Blattella germanica, 
your family1 "ask "us"'t&'rn'ail' you a'p&onai"'illustration with exhibit strong aggregation behavior 
figures for a''polic'Q'issued'at'y6ur age. We'll also send the (S. lshii, Kyoto University). Nymphs 
Life Insurance Guide describi. ng other TIAA policies, reared individually are delayed in their 

growth and development. The active 

.........ELIGIBILITY principle(s) was found in the feces and 

Eligibility to apply for this or other TIAA life in an ether wash of the body surface, 
insuranc is limited to persons mployed at especially the posterior portion of the 
the rime of application y a college, univer- abdomen. Histological studies show 
sity, private school, or other nonprofit educa- that the epithelium of the anterior 
tional or '. cientific institution' -that qualifies rectum consists of six rectal pads. The 
for TIAA elgibility active principle appears to be secreted 

from the cells lining these pads into the 
lumen of the rectum and is excreted 

- * with feces. Isolation studies of this ag- 
?t i a a - I gregation pheromone are in progress. 

TEACHERS INSURANCE AND ANNUITY ASSOCIATION I Pheromone systems have reached 
730 Third Avenue, New York, N. Y. 10017 I their highest development in the social 
Please mail the new Life Insurance Guide and a personal illustration. 

I insects where they trigger many com- 
Your I plex behavior patterns. Best known are 

 of Birth I the "alarm" substances typified by 4- 
Address ZiP__________ I fliethyl-3-heptanone, which is coded to 

___________________________________________________________ release several types of behavior in A tta 
I Dependents' Ages I 

Nonprofit Employer I iexana (J. Moser, U.S. Forest Service, 
coilege, unIversIty, or other educationsi or scientific institutIon 1 Alexandria, Louisiana). ln the labora- 

?' tory bioassay, workers are attracted by a 
Circle Na. 30 on Readers' Service Cord 
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-concentration of 27 X 106 molecules p AUSCH&LO 
cubic centimeter, but alarm is r ENTIFIC INSTRUMENT DIVISION 
leased at 270 x 106 molecules per cub 
centimeter. In the field low conce 
trations attract and alarm, and hi 
concentrations repel and alarm. The 
same pheromone compound can be 
Citral repels A. texana but is a power full fidelity 

utilized by diverse groups of insects - 

ful attractant for honeybees. Inquilines flat field to film 
whose biologies are closely tied to those 
of social insects may use the host s 
pheromones. Roaches, silverfish milli Bausch & Lomb's Dynazoom? Microscope 
pedes, and beetles following odor trail with amplifier and interchangeable camera 
substances of their host ants are goo backs assure you the finest possible photo- 
examples - micrographs. The negative amplifier optical 

In honeybees, the behavioral inte system is tailored to that of the DynaZoom! 
actions that facilitate social organiz Flat Field optics to give you truly full fidelity 
tion are coordinated by a complex phe ' recordin of the ima e detail on the film. Hi hI 
omone system (N. Gary, University g g g y 
California, Davis). The enclosed nes resolved, curvature-free images stand out 
characterized by a high populatio bright and clear. Such performance cannot be 

matched for anywhere near Bausch & Lomb's 
density and precisely regulated enviro 
ment, enhances the communication , price. But, seeing is believing. We can arrange 
tential of pheromones. Certain aspec for you to try a DynaZoom Microscope with 
of intranest behavior were considere camera in your own laboratory. 
including defense, food acquisition, e Meanwhile, we will send you the deluxe Lab- 
change, and storage, nest constructio oratory Microscope brochure, 31-185. Write 
and dominance hierarchies and soci Bausch & Lomb, 20816 Bausch St., Rochester, 
organization. Alarm pheromones, is New York 14602. 
pentyl acetate from the sting gland, an 
2-heptanone from mandibular gland 
elicit aggression. Attractive pheromon 
(geraniol, citral, and nerolic and geran 
acids) are released by foragers ne 
rich food sources. Queen pheromone 
primarily 9-oxo-dec-trans-2-enoic aci 
released inside the hive inhibit ova 
development in workers and queen ce 
construction. Outside the hive, quee 
pheromones attract drones dunn 
mating flights and stabilize swar 
clusters. 

Three scientists reported on the 
electrophysiological studies of inse 
chemoreception. The reaction of an i 
sect to the chemicals in its environment 
may be immediate or delayed (V. - 

Dethier, Princeton University, New 
Jersey). Delayed reactions include 
symptoms of toxicity, growth response 
hormonal changes, reproductive van 
tion, and responses mediated throug 
internal feedback systems operatin 
through the agency of interoceptor 
Immediate reactions are overt be 
havioral responses triggered by extr 
ceptive sense organs. The resultin 
behavior falls into a number of wel 
defined categories. Plant chemicals ar 
capable of evoking any or all kinds o 
these behavior patterns. Most of the r " 

actions are related to feeding. Unde 
standing of the relationship is hampere - - See inimitable ...q.u.aUty.n. m.Ic.ro.visIon. 
by an almost total lack of knowledge o See a demonstration of Dy naZoom/Flat Field 
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the relevant plant chemistry. The opera- Calendar of Events 
tion of the sensory systems involved is S tiliu sin g becoming increasingly clear as a result May 
of electrophysiological studies. The 2-3. Laser, 2nd conf., New York, N.Y. 
stimuli that shape feeding are predomi- (L. Goldman, Laser Lab., Children's Hos- still bolos p nantly gustatory and olfactory. The best pital Research Foundation, Elland Ave. 
understood case is that of Cruciferae- and Bethesda, Cincinnati, Ohio 45229) 
feeders. New evidence indicates that 2-3. Soc. for Pediatric Research, At- 

lantic City, N.J. (R. E. Greenberg, Dept. lostuE ly marked modification of innate feeding of Pediatrics, Stanford Medical Center, 
behavior can be brought about by ex- Stanford, Calif. 94305) 

perience. 2-3. American Assoc. of University 
The chemoreceptors of insects which Professors, Minneapolis, Minn. (B. H. 

studied electrophysiologically by chusetts Aye, NW, Washington, D.C. 
feed on specific host plants have been Davis, The Association, 1785 Massa- nrnleniils?' number of workers (F. Hanson, Uni- 2-4. Soc. of Biological Psychiatry, 
versity of Texas, Austin). As shown Miami Beach, Fla. (G. N. Thompson, 
by Schoonhoven, some insects have 2010 Wilshire Blvd. Los Angeles, Calif. 

Time Lapse And 'Normal receptors sensitive to phagostimulants 2-4. Wisconsin Acad. of Sciences, Arts 

Speed Motion Pictures which are secondary plant substances. and Letters, Whitewater, Wis. (W. Sarles, 

Make A Living Record! However, no evidence of such was Dept. of Bacteriology, Univ. of Wiscon- 
found in Bombyx mon by Ishikawa and sin, Madison 53706) 

Time lapse and normal speed motion co-workers; the receptors appear to be 2-5. American Psychoanalytic Assoc., 
pictures record and permit detailed Miami Beach, Fla. (H. Fisher, 1 E. 57 
study of every happening... even when stimulated only by nutrients. Recent st., New York 10022) 
you're away from the microscope. Time electrophysiological evidence indicates 3. American Soc. for Clinical Nutrition, 

that the larvae of Manduca sexta, the Atlantic City, N.J. (A. B. Eisenstein, 818 
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